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Status of this report and steps taken for the assessment

Current Description Planned date Actual Date Need for

step! discussion?

] Start of procedure: 26 Feb 2023 26 Feb 2023 &
CHMP and PRAC Rapporteurs Joint 25 Apr 2023 03 May 2023
Assessment Report @

] CHMP and PRAC members comments 02 May 2023 5 May Z@ ]

Ol PRAC endorsed relevant sections of the 12 May 2023 12 M &3
assessment report3 b

] Updated CHMP and PRAC Rapporteurs Joint 04 May 2023 @ 2023 [
Assessment Report

] Request for Supplementary information 25 May 20% 5 May 2023 ]

] MAH responses to (RfSI) received on 14 Jul 2023 14 Jul 2023 L]

] Re-start of procedure 171 17 Jul 2023 L]

] CHMP and PRAC Rapporteurs' joint 1 023 18 Aug 2023 [
assessment report

] PRAC members comments QAug 2023 n/a ]

] Updated PRAC Rapporteurs AssesN 24 Aug 2023 n/a ]
Report

] PRAC endorsed relevant sections® the 31 Aug 2023 31 Aug 2023 Ol
assessment report3

] CHMP members comments 04 Sept 2023 04 Sept 2023 [

] Scientific Advisory Group n€e}ng4 05 Sept 2023 05 Sept 2023 [

] Updated CHMP and pporteurs joint 07 Sept 2023 n/a ]
assessment report*

] An oral explanat (@ok place on* 12 Sept 2023 12 Sept 2023 [

] Initial Opinio { 14 Sept 2023 14 Sept 2023 [

] Start of the Qamination procedure* 28 Nov 2023 28 Nov 2023 [

] Prelimi re-examination CHMP 22 Dec 2023 22 Dec 2023 ]
Rappar Assessment Report?

] P hary re-examination CHMP Co- 22 Dec 2023 21 Dec 2023 ]

. @orteur Assessment Report*

] mments from CHMP# 09 Jan 2024 09 Jan 2024 ]

] @ N-SAG Meeting # 11 Jan 2024 11 Jan 2024 ]
Updated re-examination Joint CHMP 11 Jan 2024 18 Jan 2024 ]
Rapporteurs Assessment Report*

] Oral Explanation at CHMP# 23 Jan 2024 23 Jan 2024 ]

] Final opinion after re-examination* 24 Jan 2024 24 Jan 2024 ]

] The European Commission returned the 22 April 2024 22 April 2024 [
Opinion to the Agency, requesting to: further
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Status of this report and steps taken for the assessment

consider whether the totality of the data
including the additional data from patient
registries and evidence
highlighted by Czechia are sufficiently
comprehensive to conclude on the
benefit/risk balance of Translarna and
whether these additional data/evidence
would impact the CHMP conclusion on the
benefit/risk profile of Translarna; to consider O
the impact of the appellate judgment of the

Court of Justice of the European Union in &
Case C-291/22 P and restart the the 0

real-world

procedure from the point in time when the
initial SAG was convened

] Scientific Advisory Group meeting 10 Junel2024 10 June 2024 []
] Updated CHMP and PRAC Rapporteurs joint 17 J@ﬂ024 18 June 2024 [
assessment revised report Q
] An oral explanation took place on Q&June 2024 25 June 2024 [
] A CHMP opinion, taking into accou @27 June 2024 27 June 2024 [
European Commission aforementio
requests was adopted on Q

O Submission of the MAH’s grouQ\or re- 02 Sep 2024 02 Sep 2024 ]

examination
L] Start of the re—examinatio@ddure 03 Sep 2024 03 Sep 2024 L]
] Preliminary re-exanfipation CHMP 03 Oct 2024 02 Oct 2024 ]
Rapporteur Assessm ort

] Preliminary re- tion CHMP Co- 03 Oct 2024 04 Oct 2024 ]
Rapporteur Assg t Report

] Comments fQ MP 07 Oct 2024 07 Oct 2024 ]

] Update re-@gamination Joint CHMP 11 Oct 2024 11 Oct 2024 ]
Rappor; Assessment Report

] Ora hation at CHMP 16 Oct 2024 16 Oct 2024 ]
*

X F'N inion after re-examination 17 Oct 2024 17 Oct 2024 ]
1 Tick the” Cﬂérresponding to the applicable step — do not delete any of the steps. If not applicable,
add n/a i d of the date.

2 rit@‘or PRAC plenary discussion: interim results/outcome of the SOB that is a non-interventional

udy challenging the benefit/risk balance of the product; new imposed non-interventional PASS
resulting from the annual renewal (annex II condition); divergent positions between the Committees
(CHMP and PRAC Rapp and CHMP and PRAC members) on specific aspects with significant impact on the
B/R and any other situation at the discretion of the PRAC rapporteur.

Criteria for CHMP plenary discussion: interim results/outcome of the SOB challenging the benefit/risk
balance of the product; fulfiiment of all SOBs; non-compliance with SOB(s); new imposed PASS/PAES
resulting from the annual renewal (annex II condition or new SOB); divergent positions between the
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Committees (CHMP and PRAC Rapp and CHMP and PRAC members) on specific aspects with significant
impact on the B/R and any other situation at the discretion of the CHMP rapporteur.

3 Sections related to data on non-interventional PASS imposed as an SOB, Risk Management Plan (safety
concerns, Pharmacovigilance plans, Risk minimisation Measures), sections on issues originafing from
parallel/recent PSUR or signal assessment, additional monitoring, pharmacovigilance inspei@ and
preliminary conclusions on the benefit/risk balance. @

4 Procedural steps annulled. Following the appellate judgment of the Court of Justice o@ European
Union in Case C-291/22 P, CHMP decided to convene a new scientific advisory group o N ology (SAG-
N) for Translarna. The procedure step of the SAG-N conducted on 05 September 2 g\as annulled and
all subsequent procedural steps were considered invalid. 6
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1. Background information on the annual renewal

The European Commission issued on 31 July 2014, a conditional marketing authorisation (MA) for
Translarna. This implied that pursuant to Article 14-a of Regulation (EC) No 726/2004 and Article 5 of
Commission Regulation (EC) No 507/2006, the marketing authorisation holder (MAH) has to plete
ongoing studies, or conduct new studies, as listed in Annex II.E of the MA, the so-calle&cific
Obligations (SOBs). These data form the basis of the renewal of the conditional MA. @

Translarna was designated as an orphan medicinal product EU/3/05/278 on 27 May 20@

A conditional MA is valid for one year and may be renewed annually upon request by, &’IAH. Therefore,
pursuant to Article 14-a of Regulation (EC) No 726/2004 and Article 6(2) of Commi Regulation (EC)
No 507/2006, the MAH PTC Therapeutics International Limited, submitted to Agency on 3 February
2023 an application for the annual renewal of the conditional MA for Transl

The period covered by this annual renewal is from 31 December 2021 t cember 2022.

Variation procedure 1I/69 and renewal procedure R-71 were assessed in allel due to their submission
dates. As a result, there is an overlap in the data submitted for b procedures. The CHMP reviewed
the data within the scope of each procedure. Where the assess f the type II variation application
and that of the annual renewal application intersect, referenc@ade between the assessment reports

of the two procedures. ?

On 14 September 2023, the CHMP issued a negative o for the annual renewal of the Conditional
Marketing Authorisation of Translarna. On 27 Novem 23, the MAH submitted the grounds for re-
examination of the CHMP opinion and on 24 January 2024, the CHMP adopted its final opinion
recommending to not renew the conditional mark@ authorisation for Translarna.

During the decision-making process for issuing Commission Implementing Decision, on 22 April 2024
a meeting of the Standing Committee hadyeen convened at the request of Czechia which discussed the
content of the CHMP opinion. As a result{of this discussion, on 2 May 2024, the EC returned the opinion
to the Agency and request the CHMP @ er consider the following two scientific questions in a revised
opinion:

- whether the totality of the d ;Iuding the additional data from patient registries and real-world
evidence highlighted by Cze( e sufficiently comprehensive to conclude on the benefit/risk balance

of Translarna; Q
- whether these addiwl a/evidence would impact the CHMP conclusion on the benefit/risk profile
of Translarna.

The additional reﬁ@rld data brought to the attention of the Commission during the decision-making
process were ’& into account when re-evaluating the benefit-risk balance of Translarna.

taking in unt the impact of the appellate judgment of the Court of Justice of the European Union
in Ca 1/22 P, requested that the procedure was restarted from the point in time when the initial
scientl dvisory group was convened. Consequently, the procedure step of the SAG-N conducted on

eptember 2023 was annulled and all subsequent procedural steps were considered invalid. The
assessment of the annual renewal was therefore reset to this stage of the initial annual renewal
procedure, i.e. prior to the conduct of the SAG-N. A new SAG-N was conducted on 10 June 2024 and its
outcome was taken into account by the CHMP when re-evaluating the benefit-risk balance of Translarna

In additi ﬁ,x e Commission letter of 2 May 2024 returning the CHMP final opinion to EMA, the EC,
%? o}

as part of the present annual renewal procedure.
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2. Overall conclusions and benefit-risk balance
2.1. Specific Obligations (SOBs)

Compliance of SOB data submitted

During the period covered by this annual renewal, data on the SOBs were submitteﬂxe overall are
compliant in terms of adherence to deadlines and in terms of acceptability of data submitted.

'.Qe last SOB) were

nd that the study was
not meet its primary

As part of this annual renewal, the CHMP has noted that the results of study 041
assessed in a parallel variation procedure (namely, EMEA/H/C/002720/11/06
conducted as per the agreed protocol and timelines. However, study 04
objective (was a failed study), and its impact on the benefit risk assessmeng,of ®ranslarna is re-evaluated
in this annual renewal procedure, taking into account all available data@.lding study 041 results.

Description $ Due date

In order to confirm the efficacy and safety of ataluren in the ent of ambulant | Proposed by MAH:
patients with nmDMD aged 5 years or older, the MAH wil t and submit the | Final study report
results of a multicentre, randomised, double-blind, 18-gnohth,*placebo-controlled | to be submitted
study, followed by an 18-month open-label extensi cording to an agreed | Due date:

protocol. September 2022.

\ N g
N
Updated list of specific obligations ( s)

Not applicable. Q

During the period covered by this@grenewal, new data have emerged, particularly the study 041
results related to the last SOB ich were also considered in the parallel variation procedure
EMEA/H/C/002720/11/0069. @ data are considered to have an impact on the benefit-risk of
Translarna in the approved %cation. Therefore, the benefit/risk of Translarna is re-assessed in the
context of this annual re , based on the totality of the data, which includes the data at the time of
the conditional approwal, d generated as per the specific obligations (the data from study 020, as
well as the data fro O&y 041), data from STRIDE (study 0250) registry and additional real world data
made available to I%mmittee as well as data on paediatric studies 045 and 046.

2.2. Benefit-risk Balance

L 4
Regulatory/pr al context
Ataluren ‘&e‘( ribosomal readthrough of mRNA containing a premature stop codon induced by a
nonsens tation in the DNA. As a result of the ribosomal readthrough, a full-length protein is

produ .

%, a conditional market authorisation (CMA) was granted based on the results of phase II study
0 a multicentre, randomised, placebo-controlled study of 48 weeks duration in which two dose
regimens of ataluren were compared to placebo in patients with nonsense mutation Duchenne muscular
dystrophy (nmDMD). The low dose of ataluren was 10/10/20mg/day, and the high dose of ataluren was
20/20/40mg/day. As the results from the primary efficacy analysis were not statistically significant,
Study 007 was considered inconclusive, i.e., non-confirmative. The MAH defined a corrected ITT
population (cITT) created by the replacement of the value of 6 minutes walking distance (6MWD) at
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baseline by the screening value in two patients who suffered from leg injuries limiting the performance
of 6BMWD at baseline, which showed a borderline beneficial effect on the 6MWD for the low dose only;
however, this was not statistically significant. The high dose did not show a separation from placebo,
and the MAH concluded that there is a bell-shaped dose-response curve. Efficacy was supported on the
Timed Function Tests (TFT). The MAH identified a subgroup, i.e. patients with baseline 6MW 150m
and <80% of predicted value, referred to as ambulatory declined phase (ADP) subgroup. Ef bze in
this subgroup was larger. As this was a post hoc exercise, a confirmative study was considegédjneeded.
Thus, as a Specific Specific Obligation (SOB), the MAH was requested to perform an,additfenal clinical
efficacy study (study 020) to confirm the positive benefit/risk balance of ataluren in a N ory subjects
with DMD. Study 020 was a multicentre, randomised, double-blind, placebo-cor&, confirmatory
study with 10, 10, and 20 mg/kg doses in nmDMD patients in the ambulatory dec phase, i.e., aged
>7 years of age, 6MWD at baseline of 2150m and <80% of predicted value. ﬁéﬁdy did not meet its
primary objective, i.e., the effect on the 6MWD was 15.4m (p=0.213) in of ataluren with a p-
value of 0.213, this difference is not statistically significant. This effect was also falling short of a
generally regarded minimal clinical important difference of 30m (Mcl@ et al. 2023). Hence, the
results of study 020 were considered insufficient to convert the CMA int6®a full MA (for further details,
see favourable effects and uncertainties about unfavourable effects"below). However, post hoc analyses
in patients with a baseline 6MWD between 300 and 400 and wi MWD <350m showed meaningful
treatment differences of 47.2m (pnominai=0.007) and 68m (pn 0.0053), respectively.

Considering that a potential beneficial effect was seen in p@mc derived groups, it was concluded that
additional data were needed to confirm these favourab ects. Hence, CHMP agreed on renewing the
CMA with the obligation to perform a second efficacy s , i.e., study 041 (2016) to confirm the positive
benefit/risk (i.e., to confirm the findings of post subgroup analyses of studies 007 and 020). This
study focused on subjects in a more progressive me of their disease; hence, this population (mITT)
constituted the primary efficacy population for«ffiCacy analysis. Due to the more progressive phase, this
population was anticipated to be more sitive to show a treatment effect. In addition, to further
increase the sensitivity of the study, tb tion of the double-blind placebo controlled period was

extended from 48 to 72 weeks.

Additional data submitted bo

The MAH refers to the results e double-blind phase study 041 and some results from the open-
label extension phase, iniglally” submitted in variation procedure EMEA/H/C/002720/1I1/69. In
addition, the results of stQ 07, 020, and 041 were subject of a pooled efficacy analysis.

SOB study 041 \

Study 041 was a @3, randomised (1:1), double-blind, placebo-controlled trial for 72 weeks in 360
subjects with nn&. The double-blind phase was followed by an open-label extension of another 72
weeks wherei jects who received placebo switched to ataluren. The primary endpoint was the change
from baseli ﬁ,the 6MWD at 72 weeks. "Key" secondary endpoints were the average change in the
composili= time to run/walk 10 metres + time to climb 4 stairs + time to descend 4 stairs) and the

(
chang@ rth Star Ambulatory Assessment (NSAA).

t econdary outcomes included the linear NSAA, individual TFT, the time to persistent 10%
wogsening in 6MWD, the time to loss of ambulation (LoA), the time to loss of stair-climbing and stair-
descending, and the risk of loss of NSAA items.

Based on post hoc subgroup analyses of studies 007 and 020, the MAH claimed an effect in the subgroup
with a baseline 6MWD between 300-400 m. Based on this, the MAH defined a subpopulation that was
considered even more sensitive to show an effect. The primary analysis was restricted to the mITT
population (185 out of 359 randomised). The mITT population was defined as subjects >7 years of age,

EMA/CHMP/555483/2024 Page 9/99



able to perform the 6MWD >300 meters, and time to stand from the supine position to a standing position
>5 seconds. This population and analysis were predefined and agreed upon by CHMP in the annual
renewal procedure (EMEA/H/C/002720/R/0022) concluded on the 9th of January 2017.

https://www.ema.europa.eu/en/documents/variation-report/translarna-h-c-2720-r-0022-epa

Both studies were the subject of further evaluation within EMEA/H/C/00272$022:

assessment-report-renewal en.pdf @
Pooled efficacy analysis . %

In addition, a pooled analysis was performed using ITT population data from studie &, 020 and 041,
resulting in a total sample size of 701, from whom 354 were treated with atalure is was presented

in variation procedure EMEA/H/C/002720/11/69. Given the shorter durati@udies 007 and 020,
comparisons were made at week 48 which is acceptable. However, consider differences between
the studies regarding the patient population, length of follow-up and pri@analysis population, the
pooled analysis is not acceptable. As part of the responses to the reques pplementary information,
the MAH submitted a random effect meta-analysis with results for the@, mITT and a subgroup with
baseline 6MWD of 300 to 400m. Data from the high dose group frogtudy 007 was also included using
two approaches: the "including" approach included high dose, ¢ rcial dose and placebo and made
separate comparisons versus placebo; and the "combined" ch compared all Translarna versus
placebo. The "combined" approach is considered more tive and might better reflects the
requested analysis, including all available data from TranSkarna and is preferred. The meta-analysis of
the ITT population is considered of most interest as this lation best reflects the target population as
reflected in the current indication. Further, the subgt& of 6BMWD 300 to 400 m was post hoc defined
based on a larger treatment effect in all studi Therefore, this subgroup’s meta-analysis is not
considered valuable for confirmatory purposesQo

Further, the MAH compared the data of atalurefr used in a registry study “"STRIDE” (Study 0250) to a
historic “"Cohort group (Cooperative Inte ional Neuromuscular Research Group (CINRG)) Duchenne
Natural History Study (DNHS). The grodps were propensity score matched for age at first symptoms,
age at starting corticosteroid use, 4ty of corticosteroid (deflazacort vs others) and duration of
corticosteroid use (<1month, >1 months, >12months). During the Oral Examination data on
matching for corticosteroid do a rational for the lack of matching for type of mutation were
presented. The effect of cale( as was also addressed by the MAH.

Favourable effects

Study 007 (initial CMNor the ITT a difference of -0.1m 6MWD (95% CI -30.4, 30.2; pnominal =0.9956,
adjusted p-value=1 between placebo and the high dose arm (20/20/40 mg/kg per day) and a
difference of 26 WD (95% CI -4.2, 57.1; pnominal =0.0905, adjusted p-value = 0.1592) between
placebo and t dose arm (10, 10, 20 mg/kg per day) was seen. The difference in the mean change
in 6BMWD at @ 48 between ataluren low dose and placebo in the cITT population was 31.7 metres
(95 % 8.3; Pnominal =0.0197, adjusted p-value=0.0367). A post hoc subgroup (patients with
baselin %/ D =1 50m and <80% of predicted value) analysis showed a difference in the change in
6M k 48 of 49.9 metres (pPnominai=0.0096) between the 10, 10, 20 mg/kg dose and placebo.

20 (first SOB): The observed difference in the mean 6MWD at Week 48 between ataluren and
placébo was 15.4 meters (p=0.213) for the ITT. The difference between ataluren and placebo for the
time to 10m run/walk was -1.2 seconds (p=0.117), and the treatment difference for the 4 stair descend
was 1.8-seconds (p=0.012). The HR for time to loss of ambulation in the ataluren group is 0.69
(p=0.404). The difference between ataluren and placebo on NSAA total score was 1.5 point (p=0.270).
In a post hoc defined group, i.e. patients with a baseline 6MWD =300 to < 400 meters, a difference of
47.2 meters was found in the ataluren group compared to placebo at week 48 ( pnominal =0.007). Also in
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patients with a baseline 6BMWD <350m, a difference of 68m in favour of ataluren versus placebo was
observed (pnominal =0.0053). The difference in total NSAA score was 4.5 points (p=0.030)

Study 041 (second SOB) was a phase 3, randomised (1:1), double-blind, placebo-controlled trial for 72
weeks in 360 subjects with nmDMD. In study 041, a non-significant difference of 8.26 meters, (Closo% -

found in the mITT population (n=185) and ITT population (n=359), respectively. The differ or the
TFT composite was -1.04 seconds (p= 0.0892) for the mITT population and -0.70 secon
the ITT population. The difference between placebo and ataluren was 0.9 points for bot ulations on
the NSAA total score (p=0.13). More information on results from study 041 is @ in variation
EMEA/H/C/002720/11/0069 procedure.

Submitted meta-analysis: In the ITT population using the combined appr; the submitted meta-
analysis shows a LS mean difference from placebo of 13.8 meters in 6MWD CI: 3.51, 24.08), 1.26
seconds in the TFT composite score (95% CI: -1.91, -0.61), 1.07 points fa,the NSAA total score (95%
CI: 0.433, 1.716), and 2.64 points in NSAA linear score (95% CI: 0.86@412).

STRIDE Registry Study (study 0250): The propensity score match€d analysis showed that subjects in
the STRIDE Registry Study (study 0250) reached the milestone@ C <60% predicted at a median
age of 17.7 years (95%CI 16.6; 19.9). For subjects in the C NHS this milestone of FVC <60%
predicted was reached at a median age of 15.6 years (95¢ 1; 16.4). The milestone FVC <50%
predicted was reached at a median age of 19.2 years (959 .8; NA) in the STRIDE Registry subjects

and at 17.7 years (95%CI 16.5; 18.6) in the subjec@ CINRG-DNHS.

The median age at loss of ambulation was 16.5 years'(95%CI 14.4, 19.7) compared to 13.0 years
(95%CI 12.3, 13.8) in the CINRG-DNHS (p<0.00©—1R 0.455 [95%CI 0.350, 0.593]).

Uncertainties about the favourable effect

In study 007, no effect of the high dose éaen. This was odd as a greater effect was anticipated. The
MAH argued that there is a bell-shape response curve which was however, not evident from the
non-clinical data. This was not fur e@ued by the CHMP. Considering that a potential beneficial effect
was seen in a post hoc derived gr it was concluded that additional data was needed to confirm these
favourable effects. In the first tudy 020) the overall population, i.e., ambulatory DMD subjects,
did not show a clinically mea rm difference from placebo. However, a new study was requested as a
clinically meaningful differ as noted in post hoc defined sub-groups. An extension of study duration
was recommended considg the effect size of 48 weeks may be too small to allow for a firm conclusions

on the effect size. \

The largest effec @seen in the post hoc defined groups of patients with baseline 6MWD >300 to
<400 meters a atients with baseline 6MWD >150m and <80% of predicted value based on studies
007 and 020 xas argued that these subgroup apparently are the most rapid declining and therefore
the most, S e to show an effect. Accordingly, the MAH defined a mITT population anticipating the
largest e@ or this population. However, results from the mITT population in study 041 did not confirm
the ef en in the initial phase 2 study (i.e., study 007) that supported the conditional marketing
au ion in 2014 and the effect in the post hoc analyses of studies 007 and 020 that supported the

al of the CMA in 2016. Additionally, the difference in 6MWD between placebo and ataluren found
in the ITT population of the phase III study 041 (14.4 meters after 72 weeks of treatment), is comparable
to that of the phase III study 020 (15.4 meters after 48 weeks of treatment), but considerably smaller
than the effect seen in phase II study 007 (31.3 meters after 48 weeks treatment, p=0.056), i.e., there
is uncertainty concerning the true effect size if there at all is an effect. Moreover, the effect on the key
secondary outcomes, i.e., NSAA and TFT (including the individual items), is also uncertain in study 041.
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Graphically, the rate of decline as measured by 6MWD and TFT in study 041 is comparable between the
placebo and ataluren group during week 24-36 to week 144 as the curves run in parallel, which further
increases the uncertainty concerning efficacy of ataluren.

As per the random meta-analysis, the integrated meta-analysis violated methodological principles (see
benefit-risk assessment and discussion section) and in any case results are not capable of comting
or overruling the negative findings of the individual studies. @

The STRIDE registry study (study 0250) has an open-label design following only anM%tients who
are treated with ataluren. The interpretation of results from studies using an externagﬁkrol should be
done with caution as this type of approach is prone to bias due to measur d unmeasured
confounding. In this particular case, the controls from STRIDE were matched wit Qipants in CINRG-
DNHC using propensity score matching (see above the matching parameter%e ogistic PS model).

Though the updated model presented at the oral explanation in June 2024 ludes matching for dose
and type of corticosteroid, uncertainties remain around the matter of copti roid use (on-off regimen)
and the rationale for the matching categorisation as an equal effect elaying the time to loss of
ambulation for everyone beyond 12 month corticosteroid use is assdmed. This is questioned.

DMD mutations were not considered in the PS model. The MA Q&d during the oral explanation that
this aspect is not influencing the STRIDE results based on the @ parability of the time to LoA between
a group of nmDMD and a group of non-nmDMD parti?s two registries. However, for both
comparisons differences in baseline characteristics and nding could not be excluded. Further, it is
unclear how the data showing no clear effect of mutati decrease in NSAA and 10m velocity after 1
year of follow relate to time to Loss of Ambulation.

outcome measures. Importantly, immortal ti ias is introduced as patients in STRIDE were only
allowed to enter the registry if prescribed%r}slarna requiring them to be still ambulatory at enrolment.

In addition, a 2-year difference in age at firs@@sment is noted hampering a match on functional

and the untreated DMD patients wereyegruited into the CINRG cohort from 2006-2016, a calendar bias
cannot be fully excluded. During ral explanation, the MAH claimed that the key elements of the
standard of care remained consi over the periods of enrolment. However, the MAH made reference
to four guidelines and it was{)‘) that neither physiotherapy nor scoliosis management were formally
included in the Moxley e 05 publication. More importantly, the most comprehensive guideline

Further, as the ataluren-treated an&Qﬁents were enrolled into the STRIDE cohort from 2015-2022,

promoting a multidisciplin reatment strategy for DMD including interventions in different areas per
the different stages o D was only available at 2018 (Birnkrant et al, 2018). Hence, the MAH "s claim
is questioned. As o to well-conducted trials where randomization ensures exchangeability as per
known and unkn nfounders, the PS-matched methods only ensures exchangeability conditional to

the variables iﬁﬂ{ d in the model and hence, by definition cannot account for unknown confounding.

Further, L DE has an open-label design with is prone to observational bias as opposed to 007, 020
and 041 hat included a blinded-phase. Additional limitations and uncertainties were highlighted
includi difference in the definition of loss of ambulation, unclear rules for censoring and substantial
miSSi ta for which the MAR pattern of missingness was used, which is questionable. The suggested

of 3.5 years is based on data of 5-10% of the included population. Consequently, an open-label
study with an external comparator cannot compensate or overrule the results of the individual RCTs,
which by design produce the most valid results by design and the best approaches to isolate the true
effect size.
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Unfavourable effects

The most common adverse events across all studies were headache, upper respiratory infections and
gastrointestinal disorders such as nausea, vomiting, (upper) abdominal pain, flatulence, diarrhoea,

stomach discomfort, constipation and regurgitation.

Uncertainties about the unfavourable effects b

As the safety has been monitored for approximately 10 years and the safety data was.coé%t across
all studies, there are currently no uncertainties on unfavourable effects beyond th fety concerns
included in the RMP. The safety concerns included in the RMP are currently manage ’z‘the established
risk minimisation measures and additional pharmacovigilance activities described i RMP.
Benefit-risk assessment and discussion Q

In 2014, Translarna received a CMA for the treatment of nmDMD in ambulat patients based on post
hoc results (cITT instead of ITT population) from a phase IIb study ( 07) showing a borderline
beneficial effect on the 6MWD test supported by numerical trends in TFT econdary efficacy endpoints.
The CMA was agreed upon the condition to conduct a confirmatory %y in the post-authorisation phase
as a SOB (first SOB / Study 020). @

In Study 020, with an intended enriched population (i.e., dif %hresholds for eligibility based on the
baseline performance on 6MWD), the treatment effect size@ D in the primary efficacy analysis was
much smaller than the one reported in the cITT populat@n Study 007 and not statistically significant.
Hence, study 020 did not confirm the benefit/risk of arna in the approved indication.

Post hoc subgroup analyses from both Studies 0@nd 020 showed beneficial effect sizes on patients
with baseline 6BMWD =150m and <80% of th@ icted value in study 007 and patients with baseline
6MWD =300 to <400 meters in study 020. Though the original SOB failed to confirm the findings of
study 007, the CMA was renewed in 201 A/H/C/002720/R/0022) with a second condition (second
SOB / Study 041) to confirm the B/R of&gﬁslarna taking into account the subgroup information in the
study design. As such, the primary efficacy endpoint was defined as the difference in the change from
baseline in the 6MWD at 72 week tween the ataluren arm and placebo arm in the mITT population
defined as patients able to perf; e 6MWD >300 meters and time to stand from supine position >5
seconds.

Thus, it was anticipated tthore sensitive population (i.e., the mITT population, which was based on
exploratory post hoc @apalysesvof previous studies in DMD, including study 020) would be better able to
show a treatment ef ataluren. However, a statistically significant and beneficial effect could not be
demonstrated i ii&ul‘l‘l’ population. Therefore, Study 041 is a failed study.. The subsequent
description of £h&¥indings in the ITT population reflects the attempt of the MAH to elicit a positive result
from a failed mh Indeed, the ITT population reflects the population for which the CMA was granted.

However,, f statistical testing is not allowed from a methodological perspective because the primary
efficacy Int was specified to be tested in the mITT population and not the ITT population. Even
ignori , the observed effect in 6MWD between ataluren and placebo in the ITT did not confirm the
ef n in the initial phase 2 study (i.e., study 007) that supported the conditional marketing

risation in 2014 and the effect in the post hoc analyses of studies 007 and 020 that supported the
renewal of the conditional marketing authorisation in 2016. For the NSAA, the 0.9-point difference does
not exceed a category shift of the mean in any of the 16 items of the NSAA.

A post hoc conducted meta-analysis of the efficacy data from Studies 007, 020, and 041 submitted by
the MAH shows a statistically significant but not beneficial effect at the 6MWD and TFTs, in the ITT
population, which is considered of most interest as this best reflects the target population of the current
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indication. However, the observed overall effect seems to be driven mainly by Study 007, which formally
was a Phase 2 hypothesis-generating study. The confirmatory phase III studies (Studies 020 and 041)
show a non-significant and marginal difference from placebo as compared to the Phase II study 007,
which could, among others, be related to a regression-to-the-mean effect. Because studies 020 and 041
are confirmative phase III studies in a larger population imposed as SOBs for this CMA, théy better
estimate the true effect size than the hypothesis-generating phase II study 007. Notably, the bbility
of the post hoc performed meta-analysis is questioned on methodological shortcomir@iolating
methodological principles for a retrospective meta-analysis ((PtC “Points to consider on ation with
1. Meta-analyses; 2. One pivotal study” CPMP/EWP/2330/99). The guideline lists the he uisites for a
retrospective meta-analysis. Among others, it specifies that some studies need t &Iearly positive.
Considering the primary efficacy analysis of the primary efficacy endpoint, the t@ studies (namely
007, 020 and 041) are formally negative. Further, it specifies that pooled 95% idence interval needs
to be well away from zero. For the primary efficacy endpoint (6MWD), the | imit of the pooled 95%
confidence interval for the least squares (LS) mean in the combined approach’is 3.51 meters for the ITT
population (see above). Note that for the NSAA (both total and Iinear@the TFT (composite as well
as individual items) the 95% confidence interval for the least squares®(LS) mean in the combined
approach were also close to 0. The effect is marginal and therefore faconsistent not only across studies,
but also across several subgroups with also changes in direction @vour of the placebo group.

The comparison to a historical external cohort of the STRIDE ry is considered supportive, but cannot
overrule the results of phase III placebo-controlled stud hich by default produce the most valid
results by design and the best approaches to isolate th e effect size. Additionally, interpretability of

results is hampered by the aforementioned Iimitatiormncertainties.

Third party interventions were received from se@ countries, which include letters from parents or
caregivers, patient organisations, healthcare stionals organisations, and treating physicians. The
interveners expressed the opinion on the large unmet medical need for DMD and the benefit of Translarna
in nmDMD based on their experience in %ﬂcal practice and their interpretation of the efficacy data
of Translarna mainly the efficacy da é&n STRIDE registry. The unmet medical need for DMD is
acknowledged and it has never b m@tioned. The CHMP noted the information on the experience in
the clinical practice from health ¢ rofessionals and health care professionals organisations shared
through individual case reports formation shared on quality of life difference between ambulatory
DMD patients receiving atalu{; regiver reported quality of life and a wider consideration of possible
cost benefit of ataluren is knowledged. However, it is considered that these interventions do not
impact the conclusion on benefit-risk of ataluren in the view of the three failed clinical trials. The
opinion on the value RWE from STRIDE is also noted but the CHMP was concerned about the
aforementioned limi s and uncertainties.

Another impont issue in the assessment of efficacy of ataluren is the data on dystrophin expression.
In the initial %kation, the data on dystrophin expression was inconclusive because of poor quality
(Transla ¥ R Public assessment report EMA/369266/2014). In the Article 46 procedure
EMEA/H@DO/MWOZG, submitted in 2021, additional pharmacological data on dystrophin
expre@ as submitted and assessed. The baseline median dystrophin level as measured by ECL was
0. ovef normal (range 0.00% to 41.85%). At the end of the study, the median dystrophin level was

% of normal (range 0.04% to 48.55%). Hence dystrophin expression overall remained low and
hardly changed following treatment. One would not expect efficacy in subjects in absence of overt
myodystrophine expression. The product information was updated with this information in the variation
procedure EMEA/H/C/002720/11/0068.
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Discussion

The proof of demonstrating efficacy of Ataluren in Ambulatory DMD consists of several independent
studies. The 2 phase III studies failed to confirm results of the phase II study that supported the
conditional marketing authorisation. Study 041, that was performed in the population expected to be
most sensitive to show an effect, failed to confirm the effect seen in the initial phase 2 study (i
007) that supported the conditional marketing authorisation in 2014 as well failed to confir

of the post hoc analyses of studies 007 and 020 (the studies that supported the renewal of ditional
marketing authorisation in 2016). Importantly, although a statistically significant, e favouring
ataluren over placebo is claimed in the meta-analysis, the (post hoc conducted -analysis is

questioned as it violates methodological principles. Further, it cannot compensat r overrule the

controlled nature. Instead, in regulatory decision-making, an integrated alytic approach is
intended to understand better responses across studies, different populations’ (e.g., demographic,
disease-related), and dosing regimens. It might provide a more precise est@ of the overall treatment
effect and variability. The suggested result of 3.5 years delay in the ambulation observed in
participants in STRIDE registry compared to the external-controls @CINRG-DNH is difficult to
interpret in the view of the mentioned limitations and uncertai{is. Furthermore, apart from the
uncertainty concerning the true effect size, both confirmatory stediés show a mean effect size that is
around half of the size of the accepted threshold for MCID i.e., 3@@ters in the 6MWD (McDonald et al
2013). Moreover, separation between the placebo arm and at%w arm does not increase further after
12 weeks of treatment with ataluren. Finally, PD studies sf@g at treatment with ataluren did hardly
change dystrophin expression in the vast majority of t patients evaluated. In general without a
substantial dystrophin expression no efficacy is exp eb

From a safety perspective, overall data support t ataluren is generally well-tolerated in ambulatory
patients with nmDMD, with the most commaon erse events being headache, upper respiratory
infections and gastrointestinal disorders.

Conclusion &

Considering that the data's totality is g-Jonsidered as comprehensive, as opposed to when the CMA

was first granted, and that the él effect of the results from the phase 2 study could not be

replicated in the two confirmatory e 3 studies (020 and 041), and registry data were not considered

interpretable for various reasor@cluding the fact that they are prone to bias such as confounding, and

other bias as indicated in thﬁl sections and also to other uncertainties and, as such, are unable to
om the studies, the benefit-risk of ataluren in DMD is negative.

overrule the negative findQ

Consultation to the*s%ntl ic Advisory Group of Neurology (SAG-N)

On 10 June 2024, a@ Neurology was convened. Final minutes of the SAG -N are provided below.
SAG NEUROL’& NSWERS FOR TRANSLARNA

1. Give {hg ure of studies 020 and 041 to confirm the hypotheses tested, does the SAG-N
conside efficacy of ataluren is sufficiently established for the treatment of Duchenne
musc strophy resulting from a nonsense mutation in the dystrophin gene in ambulatory
p Qéged 2 years and older?

AG-N experts agreed by consensus that the studies 020 and 041 were formally negative because
the results from the primary endpoints did not reach statistical significance (were negative) Hence, all
other results— including post hoc results from secondary endpoints— cannot confirm the efficacy of
Translarna in nmDMD. One expert acknowledged the formally negative results but highlighted the value
of post hoc results from the timed function tests as supporting efficacy at least for a conditional marketing
authorisation.
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The patient representatives expressed the view that if one considers the data from these trials, efficacy
cannot be considered as sufficiently established. They highlighted, though, that these data are suggestive
of some efficacy, especially if taken in the context of all available data, including real-world evidence.

2. Do you consider that the presented data from the STRIDE study 025 supports aant
treatment effect of Translarna considering potential biases associated with open I@tudies

with an external historical control? .

The majority of the SAG-N experts agreed on the value of registries for regulatory puﬂéb%s,but mainly
as providing supporting evidence from positive randomized clinical trials. The exg tated that real
world data from registries cannot fully substitute the ones from clinical trials. , the majority of
the experts agreed that the marketing authorisation holder has reasona%‘ ressed the potential
sources of bias but there was still the possibility of unknown confounding t only be controlled by
randomization. The majority of the experts expressed the opinion that in resent case a regulatory
decision should not be based only on the registry data but consider @ in the context of the data
available from the controlled clinical trials. Nevertheless, all experts noted that the real-world data
should not be ignored as they may represent a strong signal of effi .

The majority of the SAG-N experts noted the large discr between the small effects in the
randomized clinical trials (6MWT and TFT) and the large diff in the time to loss of ambulation (LoA)
in the STRIDE registry. The underlying reasons for this discrepancy remain unclear to them. One potential
reason they speculated about could be that the outgo easures are different (e.g., 6MWT and LoA
are both ambulation outcomes but first one is a chous outcome measure while the second one
expressing the number of patients still capable tom in each of the compared groups is a dichotomous
outcome measure that is more easily interpre% terms of clinical relevance).

Both patients’ representatives highlighted that elay of 3.5 years in the time of loss of ambulation is
clearly a clinically relevant outcome. The ient representatives’ view on this was that RWE should not
only be used to confirm positive trial data, but also address uncertainties arising from these data. One
patients’ representative also noted the Targe discrepancy between effects in the trials and the STRIDE.
Furthermore, one patient’s repres e stated that -in their views- the standard of care in DMD has
only changed for the non-ambu hase of the DMD (e.g. ventilation, cardiac function control...).

"

3. In case the SAG-N do%msider that there is sufficient certainty on the efficacy of ataluren,
the SAG-N is invitéd to cuss if the results on the 6 Minutes Walking Distance (6MWD),
Timed Function T e\I’FT) and the North Star Ambulatory Assessment (NSAA) indicate a
clinically meani benefit of treatment with ataluren in the short and long term in the
intended po %‘I

The majority@we experts considered that the differences in the above-mentioned tests are marginal
at best a le not clinically relevant. One expert disagreed and considered the effect sizes as clinically

meanin r the patients.

Th QA t's representatives commented that even a small difference demonstrating a reduction of the
decline in function, represents a clinically meaningful gain in the daily life of the patient and their

famities. Further, they noted that the data representing these small differences were all in favour of

Translarna.
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4. What is your view on the importance of the pharmacological data on dystrophin expression
evaluated in study 045 including 20 subjects with nonsense mutation Duchenne muscular
dystrophy (nmDMD) aged 2 to 7 years?

The SAG-N experts agreed by consensus that any clinical change is more important that any ghange in
the dystrophin levels. Furthermore, the relationship between the dystrophin levels and ional
outcome is unclear (i.e. it is unclear how much dystrophin needs to be increased to att linical
benefit). The SAG-N experts expressed the view that the role of dystrophin as marker, erity of
prognosis is not clearly established. Thus, the pharmacological data are not essenti %a decision-
making process.

The patients’ representatives shared the same views. O
CHMP considerations on the SAG neurology &
In brief, both the CHMP and the SAG are of opinion that the 2 specific obli@ studies are failed trials.

The CHMP agrees that the MAH has addressed some of the concerns r ding corticosteroid bias and
calendar bias. However, as also indicated by the SAG, ‘in the matclfing one can only control for known
biases’. It was also agreed that these data cannot replace the fi of the failed studies and should
only be used to confirm or expand on beneficial effects observegi ese trials. This is not the case here,
as the RCTs consistently failed to demonstrate an effect i %redeﬁned most sensitive treatment
population. é

One expert and the patients representatives’ com l@t for patients even a small improvement is
clinically relevant. However, the CHMP is of the view that as the effect seen in the pivotal study for
conditional market authorisation could not be ated in 2 consecutive well designed trials, the
beneficial effects of ataluren have not been propetrly"demonstrated.

Finally, it is agreed with the SAG that func%;l benefit is more important than an effect on a biomarker.
However, the mode of action of atalurengre ns unconfirmed. The lack of effect on pharmacodynamic
endpoint aligns with the lack of an effe n functional outcomes, i.e., 6MWD, NSAA and TFT in the

clinical trials. E

Third party interventions

Third party interventions received from several countries, which include letters from parents or
caregivers, patient organisatiens, healthcare professionals organisations, and treating physicians. The
interveners express opinion on the large unmet medical need for DMD and the benefit of Translarna
in nmDMD based %r experience in the clinical practice and their interpretation of the efficacy data
of Translarna mdiqly the efficacy data from STRIDE registry.

Among thes@rventions, a letter from a third party intervener from Ireland includes a reference to

the UnitedhKingdom NICE consultation and evaluation of ataluren focusing on the quality of life difference
between ulatory DMD patients receiving ataluren, caregiver reported quality of life and a wider
co i(@'on of possible cost benefit of  ataluren. These documents are

www.nice.org.uk/guidance/hst22/documents/committee-papers and
://www.nice.org.uk/guidance/hst22/documents/committee-papers-2.

CHMP considerations on the third party interventions

Third party interventions were received from several countries, which include letters from parents or
caregivers, patient organisations, healthcare professionals organisations, and treating physicians.
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The interveners expressed the opinion on the large unmet medical need for DMD and the benefit of
Translarna in nmDMD based on their experience in the clinical practice and their interpretation of the
efficacy data of Translarna mainly the efficacy data from STRIDE registry. The unmet medical need for
DMD is acknowledged and it has never been questioned. The CHMP noted the information on the
experience in the clinical practice from health care professionals and health care profgssionals
organisations shared through individual case reports. The information shared on quality of life nce
between ambulatory DMD patients receiving ataluren, caregiver reported quality of life @ wider
consideration of possible cost benefit of ataluren is also acknowledged, However, it is red that
these interventions do not impact the conclusion on the benefit-risk of ataluren in the®yj f the three
failed clinical trials. The opinion on the value of RWD from STRIDE is also noted Q e CHMP was
concerned about the aforementioned limitations and uncertainties.

The overall impact on the benefit-risk is included above. Q
Further considerations as requested by the European Commission$/

On 22 April 2024 a meeting of the Standing Committee had been con@ at the request of Czechia
which discussed the content of the CHMP opinion. As a result of this discussion, the EC decided to return
the opinion to the Agency and to request, inter alia, the CHMP té{further consider the following two
scientific questions in a revised opinion: @

- whether the totality of the data including the additional dm patient registries and real-world
evidence highlighted by Czechia are sufficiently comprehe@e 6 conclude on the benefit/risk balance
of Translarna;

- whether these additional data/evidence would impactshe CHMP conclusion on the benefit/risk profile

of Translarna. O

The following information was received from @a:

An article By Atalaia et al. 2024.
innovative technologies and conceptg of
https://ojrd.biomedcentral.com/ar

itled EURO-NMD registry: Federated FAIR infrastructure,
atient-centred registry for rare neuromuscular disorders.
10.1186/513023-024-03059-3;

o A conference report by Isab iccone March 2024 entitled: Meta Analysis Shows Slow Decline of
Muscle Function Ataluren for Nonsense Mutation DMD.
https://www.neurologyli /view/meta-analysis-slow-decline-muscle-function-ataluren-

nonsense-mutation-

. An article entitled: the Fgle of ataluren in the treatment of ambulatory and non-ambulatory children
with nonsense e%btion Duchenne Muscular Dystrophy - a consensus derived using a modified
Delphi methodology in Eastern Europe, Greece, Israel and Sweden. This article was also mentioned
in . letter requesting the EC SC meeting:
https: eurol.biomedcentral.com/articles/10.1186/s12883-024-03570-x.

.
A short \@ry with additional data from patients was provided as well:

o t 01, start of the treatment in the age of 13, 6MWT initially 346m, after 3 months of use
z'n, after 9 and 12 months 405m, after 18 months 340m, after 24 months 398m, after 36
onths 420m, after 3.5 years 450m, after 4 years still 415m, In our site last check in the spring
of 2022 when he is still able to walk 450m, then transferred to an adult workplace. That is, at the

time of handover, an adult patient, still walking, without breathing problems.

° Patient 02, start of the treatment in the age of 6, 6MWT initially 300m, after 6 months 338m,
after 12 months 300m, 18 months 418m, after 2 years 435m, after 3 years 400m, after 4 years
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gradual deterioration - 320m, after 5 years 300m, 5.5 years 280m, 6 years 105m, after 7 years
only walking a very short distance.

° Patient 03, start of the treatment in the age of 2 - he is not capable of classic tests, but age -
appropriate tests, he achieves the full number of points in all tests, the DMD phenotypge is only
minimal 2 }

. Patient 04, start of the treatment in the age of 2 - same as patient 02 @

o Patient 05, start of the treatment in the age of 6, 6MWT 350m, after 6 months @fter 1 year
503m, after 18 months 450m, after 24 months 440m, after 3 years 385m, afﬁ years 260m,
after 5 years 223m, then gradual progression. Now only able to walk a short nce

o Patient 06, start of the treatment in the age of 7, 6MWT 280m, after 6 ths 270m, after 1 year
275m, after 1.5 years 250m, after 2 years 60m - significant deterior. en no longer able to
walk

° Patient 07, start of the treatment in the age of 8, 6MWT 350m®r 6 months 379m, after 18
months 402m, after 4 years 374m,

o All the boys show more energy since the start of the treatm@t is clear that the later they started

the treatment, the smaller the effect is, The deterioratio ery slow for all of them, none of them
(not even an adult patient) have respiratory or cardia(x s. No one reported any serious side
effects.

CHMP position on further considerations as requt%{gy the European Commission

The Atalaia et al. 2024 paper that is provided as Qtional evidence discusses a registry set- up which
incorporates innovative technologies for rare n scular disorders. The Registry Hub brings together
data that are currently siloed and fragmerﬁto improve healthcare and advance research for
neuromuscular diseases. The efficacy of ataluren is not discussed.

The second additional paper (Cicconei ummary submitted to the Muscular Dystrophy Association
conference (muscular Dystrophy Qétion Clinical and Scientific Conference) for either a poster
presentation or oral presentation. does not concern a peer reviewed article. It concerns a meta-
analysis of 3 trials, i.e. study 0 udy 007 and Study 020. This meta-analysis was already discussed
and reviewed by the CHMP x concluded that there are several methodological concerns (i.e., (1)
definition of ITT populatio rs in each study, and (2) the applicability of the post hoc performed
meta-analysis is que tiongn methodological shortcomings violating methodological principles for a
retrospective meta-an is (PtC CPMP/EWP/2330/99) and that results are not capable of compensating
or overruling the ne@e findings of the individual studies.

The study by @ t al (2024) concerns PTC sponsored interviews with clinicians on the use of ataluren
in nmDMD jeets. Generally, the clinicians selected were positive about the role of ataluren in
treatme}‘ MD subjects. The study does not provide any new data on efficacy of ataluren.

The indi | subject data by Czechia as provided is very difficult to interpret and of limited value as
these retrospective case reports of a very small number of patients. These data do not indicate a

nt effect with reasonable certainty. Moreover, the observational data of 7 subjects cannot
o] ule the outcome of well-designed placebo controlled trials.

To specifically address the EC’s questions:

The CHMP considers that the totality of the data including three randomized controlled trials including
753 subjects affected by nmDMD, hence a limited subset of a DMD, a rare condition (i.e., nmDMD
represents less than 15% of DMD) as main sources of evidence and the additional data from STRIDE
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(study 0250) registry including 277 subjects affected by nmDMD, additional real world data made
available to the Committee including evidence highlighted by Czechia and studies 045 and 046 as
complementary sources of evidence are sufficiently comprehensive to conclude on the benefit/risk
balance of Translarna.

The additional data/evidence included three articles discussing a registry set up, the results frorb\eta—
analysis of 3 trials (study 041, Study 007 and Study 020) already included in the asses and a
consensus article discussing role of ataluren in treatment of nmDMD subjects without pro %ny new
data on efficacy of ataluren as well as case narratives from 7 CZ patients with nmbx eated with
Translarna. The CHMP considers that the limited additional data provided is insufficierQ/i ence to allow
for a conclusion on the efficacy of ataluren with reasonable certainty. Hence, the st h of the evidence
from the newly provided data is very limited as compared with three form!ﬁegative randomized
clinical trials that are considered the main sources of evidence and accord% hese newly provided
data do not impact the CHMP conclusion on the benefit/risk profile of Tran@ .
ir

Considering all the above, CHMP considers, the benefit of ataluren is m@p irmed.

Grounds for non-renewal of the marketing authéation

Whereas,

o The Committee re-assessed the benefit-risk of Transla@s part of the annual renewal procedure
taking into account the totality of data, which includ tta available at the time of the conditional
approval, data generated as per the specific obligatiemxc e data from study 020, as well as the data
from study 041), data from STRIDE registry ( 0250) and additional real world data made
available to the Committee, as well as and on% paediatric studies 045 and 046.

es

o The available data, in particular the r s of study 041 conducted to fulfil the outstanding
specific obligation with a view to confir a favourable benefit-risk balance for the conditional
marketing authorisation for Translarna, §ailgd to confirm the efficacy of Translarna in the treatment

of ambulant patients with nmDMD a@.years or older.

° Based on the above, the C oncluded, on the basis of the comprehensive set of data now
available, that the efficacy of Iarna is not established and therefore a favourable benefit-risk
balance has not been confirmied in the treatment of ambulant patients with nmDMD aged 2 years or
older.

The CHMP thereforeNdoes Zlot recommend the annual renewal of the conditional marketing

authorisation for Tr%r a.

*

3. Reco ndations

*

X Baseb he review of the available information on the status of the fulfilment of Specific

Obligati he positive benefit-risk balance for Translarna in the treatment of ambulant patients with

n ed 2 years or older is not confirmed and the annual renewal of the conditional marketing
ation for Translarna is not recommended.

Amendments to the marketing authorisation

Not applicable.
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Conditions of the marketing authorisation

Not applicable

4. EPAR changes ij

The table in the "Steps after" module of the EPAR will be updated as follows: *

Scope O
Renewal of conditional marketing authorisation. &

Summary 0

Based on the review of the available information, the positive benefit-ri alance for Translarna in the

treatment of ambulant patients with nmDMD aged 2 years or older is not confirmed and the annual
renewal of the conditional marketing authorisation for TransIarn@ recommended.
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Annex: Rapporteurs' assessment comments on the renewal

PRAC input:

In this annual renewal, Yesé No

- RMP submitted (If yes is ticked, discussion should be included in the Risk‘ X
management plan section of the Annex) .\\

- Outstanding SOB is a non-interventional PASS study (If yes is ticked, the rel O] X
discussion should be included in the sub-section Outstanding Specific Obligati

status report for period covered of the Annex)

- There are issues originating from a parallel/recent PSUR or signal assefé to be | [ X
flagged to the CHMP rapporteur (If yes is ticked, the relevant discu hould be

included in the Clinical safety section of the Annex)

- PhV inspections have been conducted/are ongoing with an im &on the MA under | [ X
annual Re-Assessment (If yes is ticked, the relevant discussio@wuld be included in

the Pharmacovigilance inspections section of the Annex)
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5. Specific Obligations

5.1. Specific Obligations adopted with the initial marketing authorisation

Table 1: Full list of SOBs as adopted with the initial marketing authorisation b
P o 3

020-DMD confirmatory study to examine the efficacy and safety of atalur
10, 20 mg/kg in patients with nonsense mutation Duchenne
dystrophy (Study PTC124-GD-020-DMD) I'@

Number Description 9&latus
PTC124-GD- To complete a multicenter, randomised, double-blind, pIacebo—con%4 Submission of
1
a

r | By 4Q 2015

the final report:

Completed
PTC124-GD- In order to confirm the efficacy and safety of ataluren in% atment | Submission of
e H should | the final report:

conduct and submit the results of a multicenter, ran ed, double- | By 4Q 2022
blind, 18-month, placebo-controlled study, follow an 18-month
open label extension, according to an agreed protoco

041- DMD of ambulant patients with nmDMD aged 5 years or older, E

S

Since the granting of the conditional MA, the MAH has submittzd@following SOBs:

The Study 020 clinical study report was completed on 09 D . Final results were submitted to the
EMA on 07 Jan 2016 as a separate Type II variation applieation, hereafter referred to as SOB Type II
variation (sequence 0040, Procedure No: EMEA/H/C/OO@/II/OOZO).

Based on the totality of the data provided, the Comrhe recommended the renewal of the conditional
marketing authorisation for Translarna, concludi t the MAH demonstrated that the criteria for the
renewal of the conditional marketing authorisa@continued to be met, including a positive benefit-risk
balance of Translarna in the context of a conditi®nal approval.

The Committee also took into account t that the MAH proposed an updated confirmatory study
design, built upon the most current k ge of the disease and its natural progression, as well as on
the data gathered from the previo es, and considered it appropriate to serve as an SOB to answer
the remaining uncertainties in th ext of conditional marketing authorisation. A new trial, PTC124-
GD-041-DMD (Study 041), }'@to be performed as a specific obligation to answer remaining
uncertainties. The protocol faf Stlidy 041 has been approved by the CHMP in January 2017.

The final study report qubmitted by the MAH and reviewed by the CHMP in procedure
EMEA/H/C/002720/1 69. Results from study 041 were also submitted for this annual renewal

application. @

The results frqm@study did not confirm the observed effect in 6GMWD between ataluren and placebo
seen in the inj Qw ase 2 study (i.e., study 007) that supported the conditional marketing authorisation
in 2014 a tC,lffect in the post hoc analyses of studies 007 and 020 that supported the renewal of the

keting authorisation in 2016 despite the fact that the study included a population that
to be most sensitive to show an effect.

activity data or dose-response data was submitted. The MAH did submit a post hoc conducted
-analysis. The meta-analysis of the efficacy data from studies 007, 020, and 041 did show a
statistically significant difference at the 6MWD and TFTs, in the ITT population in favour of Ataluren. This
is expected considering the larger population. It should be noted that the observed overall effect seems
to be driven mainly by study 007, which formally was a phase 2 Hypothesis-generating study. The
confirmatory phase III studies show a lesser effect which could be related to, i.e. regression to mean
effects. Studies 020 and 041 are confirmative phase 3 studies in a larger population, so they better
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approach the true effect size than hypothesis-generating study 007.

5.2. Outstanding Specific Obligations - status report for period covered

The results of the double-blind phase and some preliminary results from the open-label extens@hase
of the SOB 019/study 041 were submitted in the type II variation @ dure

EMEA/H/C/0027200/I1/0069. A brief description is provided below.
XZ

SOB 019: Description {\

The SOB 019 was last revised in 2019 as follows: o
Number Description . Status
PTC124-GD- In order to confirm the efficacy and safety of ataluren in t ‘tment offFinal study
041- DMD ambulant patients with nmDMD aged 5 years or older,4he/MAH should|report to be

conduct and submit the results of a multicentre, r@wised, double-jsubmitted Due

blind, 18-month, placebo-controlled study, followed by '@ 18-month open|date:

label extension, according to an agreed protocol, September 2022
Methods q
PTC124-GD-041-DMD (Study 041) is a Phase 3, randomi double-blind, placebo-controlled efficacy
and safety study of ataluren (Translarna™) in patign th nonsense mutation Duchenne muscular
dystrophy (nmDMD). The study consists of a 72-week domised placebo-controlled phase followed by
a 72-week open-label extension phase. O
Study Participants Q

Xy

A total of 360 subjects with nmDMD w@andomised (ITT), of which 185 met de mITT criteria. The
mITT population is defined as all s@:ts in the intention-to-treat (ITT) population who meet the

following additional criteria: >7 to@ rs old with a 6-minute walk distance >300 metres and time to
stand from supine >5 seconds aif ine.

Treatments {

During the randomisedyphase of the study, subjects receive continuous daily administration of double-
blind ataluren (10, d 20 mg/kg) or placebo for 72 weeks. During the open-label phase, all subjects
receive continuo@ administration of ataluren 10, 10, and 20 mg/kg for an additional 72 weeks.

Objectives\O

The pri bjective of this study is to determine the effect of ataluren on ambulation.

@es/endpoints

The primary objective of this study is to determine the effect of ataluren on ambulation and endurance
as assessed by the 6-minute walk test (6MWT).

The secondary objectives of this study are to:
e Determine the effects of ataluren on ambulation and burst activity as assessed by timed function
tests
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e Determine the effects of ataluren on lower limb muscle function as assessed by the North Star
Ambulatory Assessment (NSAA)

e Assess the safety profile of ataluren

e Evaluate the correlation between plasma concentration of ataluren and functional outcomes

e Evaluate the plasma PK profile of ataluren b

The exploratory objectives of this study are to: @
¢ Determine the effects of ataluren on upper limb muscle function strength as aeased by the
Performance of Upper Limb and by the DMD Upper Limb patient-reported Ou(o\e Measure (in

subjects >7 years old at Baseline)

e Determine the effects of ataluren on muscle strength as assessed by my r@\/ (in subjects <7
years old at baseline)

e Determine the effects of ataluren on skeletal muscle integrity as ass y magnetic resonance
imaging (MRI) (at pre-qualified sites only)

e Determine the effects of ataluren on subject- and parent/c@ver—reported health-related
quality of life as assessed by at-home questionnaire

e Determine the effects of ataluren on pulmonary function as&sessed by forced vital capacity.

Randomisation

Randomisation was stratified by the following factors to ba@k treatment allocation:
e Type of concomitant corticosteroid use at Baseline'@cort versus prednisone/prednisolone)

e Maximum Day 1 and Day 2 6MWTs performed at.Baseline: <300 metres versus >300 to <350 metres
versus >350 to <400 metres versus >400 metres

¢ Time to stand from supine at Baseline: <5 s@js versus >5 seconds.

Subjects receive blinded, randomised t &Qnt for 72 weeks. After the initial 72-week randomised
treatment phase, all subjects receive&gﬁbel ataluren for an additional 72 weeks.

Blinding (masking) b
The study is a double-blind 9

Statistical method analg's

There will be 2 dat@e locks for this study. The first database lock (soft lock) will occur when all
subjects have’c pleted double-blind treatment (Week 72). The final database lock will occur when all

subjects hav eted the open-label treatment phase.

L 4
Two seps a\ alyses will be conducted for Study 041. The first analysis will be conducted after all

subjects @ plete the 72-week randomised treatment phase and will focus on the comparison of efficacy

meas@etween ataluren and placebo. The results of these analyses will be presented in a final CSR

an itted by September 2022 to fulfil the specific obligation. Available results generated during the
-label extension will also be presented in the final CSR using descriptive statistics.

The second analysis will be conducted after all subjects complete the open-label extension phase or
withdraw from the study and will include results for all subjects over both the randomised and open-
label phases. The results of these analyses will be provided in an addendum CSR by December 2023.
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A pooled analysis was performed using ITT population data from studies 007, 020 and 041, resulting in
a total sample size of 701, from whom 354 were treated with ataluren. Given the shorter duration of
studies 007 and 020, comparisons were made at week 48. In the request for supplementary information,
a meta-analysis instead of a pooled analysis was requested and submitted. The MAH included a meta-
analysis of a subgroup with a 6MWD between 300-400 meters at baseline. Further, the MAH pared
the data of ataluren used in a registry study to a historic cohort group (CINRG), which was mnsmy

score matched.
0\

nt and discussion

Results

See procedure EMEA/H/C/002720/11/69 for more details on the efficacy data, as

For mITT population (n=185) the degree of worsening in 6MWD at week, 72* was not statistically

significantly different. The mean change from baseline was --81.8 metersw ataluren group versus -

90.01 meters in the placebo group, with a difference of 8.26 meters » -26.05 ; -9.53, p=0.36)

(Figure 1). lﬁ

Figure 1: Change from baseline in 6-minute walk distanceéﬁ&T population, double-blind
treatment period)
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p

remaining visits while mey artici
Source: Figure R3I_1 \
Formally the stati

statistical anaj
Pnominal= 0.1 3

Pnominal= K e Figure 2 and Figure 3, respectively).

<

terference testing should have stopped here in accordance with the predefined
n. The difference for the NSAA score was 0.9 points ( Clss% -0.22 ; 2.02,
he difference in the TFT composite score was -1.04 seconds (Clos% -0.204 ; 5.204,
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Figure 2: Change in revised NSAA total and linear scores over time (mITT population,
double-blind treatment period)
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Figure 3: Change from baseline in timed function tes%mposit score (mITT population,

double-blind treatment period) Q
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Abbreviations: mITT, mummnhgn-m-teat
Mote: Baseline is defined st observed measurement on or prior to the first dose of study drug. Subjects whao
could not perform a Hm%ﬂn test within 30 seconds, including those who lost ambulation or had timed function
test above 30 second ssigned a value of 30 seconds for the respective test.

Source: Figure Rﬁ-l_ 12N2.2

For the ITT @Iation (n=359) the mean change in 6MWD was -53.01 meters in the ataluren group

versus - }Smeters in the placebo group (Diff. 14.42 meters, Clos% 1.83; 27.01, pnominai=0.025)

(Figur e difference for in the change in NSAA was 0.9 points (Close 0.15; 1.64. pnominai=0.024).

Theg diff€érénce in the change in composite TFT score was -0.7 seconds (Close% -0.11; 11.5, pnominai=0.090)
i 5).

Open-label extension data of study 041 showed a comparable rate of decline in placebo-ataluren arm
and ataluren-ataluren treatment arm from week 12 to week 144 for the 6MWD and the composite TFT
score (see Figure 4 and Figure 5, respectively).
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Figure 4: 6-Minute walk distance (ITT population, overall treatment period)
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Source: Table RSI_1_Q14 1.2: Figure RSI_1_0Q14 1.2 \O

Figure 5: Timed function test composite score (ITT population, overall treatment period)
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Table RSI_1_Q14_ 2.2, Figure RSI_1_Q14 2.3

ubmitted random effect meta-analysis shows an LS mean difference from placebo of 15.81 meters
in BMWD (95% CI: 5.283, 26.330, nominal p=0.0032), 1.36 seconds in the TFT composite score (95%
CI: -2.114, -0.600, nominal p=0.0004), 1.07 points in the NSAA total score (95% CI: 0.433, 1.716,
nominal p=0.0010), and 2.64 points in NSAA linear score (95% CI: 0.861, 4.412, nominal p=0.0036).
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Figure 6: Meta-analysis of studies 007, 020, and 041 using random-effects model - ITT
population week 48
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Abbreviations: 6MWD, 6-minute walk distance; ANCOVA, anal ; Dlarian{:e; ITT, intention-to-treat

Mote: Including: comparnson of ataluren commercial dose vers acebo used in the meta-analysis model.
Combined: comparnson of combined ataluren doses and pla @ used in the meta-analysis model.

ANCOVA models are applied after multiple imputation of Wi q data, assuming missing values were missing not at
random and utilising the complete case missing value pattet.

In Study 007, the ANCOWVA model for MWD inclu actors of treatment, stratification factors of age, baseline
6MWD, and baseline corticosteroid use, and I:uaseline‘@m as a covariate.

In Study 020, the ANCOVA model for GMWD In = factors of treatment, stratification factors of age, baseline
6MWD, and duration of prior corticosteroid use, and baseline 6MWD as a covariate,

For all other endpoints, the ANCOVA model pcludes factors of treatment, stratification factors of baseline 6WMD,
baseline time to stand from supine, and ba e corticosteroid type, and baseline MWD as a covanate.

Source: Table RSI_1_0Q15_1_1, Table RSIf1_GgQ15_ 2 1

The random effect meta-analysj
an LS mean (95% CI) differen

e new analysis population (6MWD 300-400m at baseline) shows
placebo of 33.69 meters (16.9- 50.5 meters; p=0.0001) on 6MWD;
-1.87 s (-3.5s - -0.3s; p=0 on TFT composite score, -1.46s (-2.5s - -0.4s; p=0.005) on TFT 10m
walk/run, -2.24s (-4.3s - ; p=0.03) on TFT 4 stair ascent, -2.86s (-5.5s - -0.26s; p=0.031 on TFT
4 stair descent, and woin (-0.399s - 2.994s; p= 0.134) on NSAA total score.
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Figure 7: Meta-analysis of studies 007, 020 and 041 using random-effects model — 300 to 400
metre subgroup, week 48
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Mote: Including: comparnson of ataluren commercial dose verstig placebo used in the meta-analysis model.
Combined: comparison of combined ataluren doses and pla ed in the meta-analysis model.

ANCOWVA models are applied after multiple imputation of i data, assuming missing values were missing not at
random and utilising the complete case missing value pe&

In Study 007, the ANCOVA model for 6MWD includ
6MWD, and baseline corticosteroid use, and baseline
In Study 020, the ANCOVA model for MWD inc ctors of treatment, stratification factors of age, baseline
6MWD, and duration of prior corticosteroid use, eline BMWD as a covariate.

For all other endpoints, the ANCOWVA model izclud factors of treatment, stratification factors of baseline 6WMD,

Abbreviations: 6MWD, 6-minute walk distance; ANCOWVA, analy@ ariance; TFT, timed function test

factors of treatment, stratification factors of age, baseline
D as a covariate.

b

baseline time to stand from supine, and bas&lipe corticosteroid type, and baseline SMWD as a covanate.

Source: Table RSI_1_0Q15_5_1, Table RSI (_Q 61

Thus results for the 6MWD, the indjvidual W FT items, and the NSAA total score were significantly different
between placebo and ataluren, as@ ed, given the increased number of subjects.

In the Registry, ataluren-treate jects reaching the milestones of FVC <60% predicted and FVC <50%
predicted of 1.8 years (p=0.8021) and 2.3 years (p=0.0207), respectively, retain the ability to walk 4.0
years longer (p<0.0001) their propensity-score matched CINRG counterparts.

CHMP comments

Results from the @pulation in study 041 did not confirm the findings of post hoc analyses of studies
007 and 020, peither®in terms of statistical significance nor concerning clinical relevance

Additionally, the difference in 6MWD between placebo and ataluren found in the ITT population of the
phase II M 041 (14.4 meters after 72 weeks of treatment) is comparable to that of the phase III

study 0 .4 meters after 48 weeks of treatment, p = 0.213), but considerably smaller than the
effect in phase II study 007 (31.3 meters after 48 weeks treatment, p=0.056). Thus, there is
n inty concerning the true effect size on the primary endpoint. The effects on the key secondary

e oints, i.e., TFT and NSAA (including their individual items), are also smaller in study 041 compared
to the previous studies.

In their response to the request for supplementary information adopted as part of the variation
EMEA/H/C/002720/11/69, the MAH introduced a new analysis population of study 041, i.e, a
population with subjects with a preserved 6MWD of 300-400m at baseline. Note that this was also the
subgroup that was identified based on the data-driven analysis of studies 007 and 020, indicating that
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this group might benefit most from treatment with ataluren. The MAH justified the relevance of this
subgroup by stating that patients with a 6MWD < 300m would be in such a rapid decline phase that
treatment may be too late, and those with 6MWD > 400 meter would be too good to show a treatment
effect within the study period. Note that the mITT population of study 041 was defined as subjects who
had a 6MWD > 300 m and TFT > 5 seconds. The random effects meta-analysis in this ne alysis
population showed an LS mean (95% CI) difference from placebo of 33.69 m (16.9 \A@.Sm;
p=0.0001) on the 6MWD; -1.87 sec (-3.5 - -0.3; p=0.023) for the TFT composite, -1.46 -2.5 - -
0.4; p=0.005) on the 10m walk/run, -2.24 sec (-4.3 - -0.2; p=0.03) on 4-stair ascerw& sec (-5.5
- -0.26; p=0.031) on 4-stair descent, and 1.3 points (-0.399 - 2.994; p= 0.134) onﬁ total score.

Although these data suggest statistical and clinical relevance, the analyses are nob ptable.

The statement by the MAH that ‘the definition of the subgroup in study 041 sq@ patients with DMD
with a 6MWD > 300m was a mistake' by hindsight is ill-justified. Falling b& a previous subgroup
defined in other studies but not taken aboard in the protocol of study 041 n element of post hoc
convenience. Moreover, the biological plausibility of the rationale wi ich the MAH justifies this
subgroup is questioned; one could also state that in those who declin idly, the effect of effective
treatment may be picked up the earliest. Indeed, it may also be thaQr subjects < 300 mg, there is no
point of return. The point to make is that both are assumptions @I nnot be verified.Graphically, the
rate of decline as measured by 6MWD and TFT in study 041 parable between the placebo and
ataluren group during the course of week 12 to week 144 @ lines run in parallel, which further
increases the uncertainty concerning the efficacy of ataluren.

There are several fundamental methodological cons#\Q/ith the open-label registry study and the

comparison to the external cohort.

Adverse events Q
See also procedure EMEA/H/C/002720/11 for more details on the safety data and assessment
The most common individual TEAEs (o g in >5% of all subjects) in the ataluren arm were vomiting

(30 [16.3%] subjects), nasopharymgitis’ (27 [14.7%] subjects), upper respiratory tract infection (27
[14.7%] subjects), fall (19 [10.“subjects), and headache (19 [10.3%] subjects). Events that
occurred in at least 5% of subj in the ataluren arm and with greater frequency than in the placebo
arm included nasopharyngiti{omiting, diarrhoea, ligament sprain, pyrexia, rhinorrhea, and headache.

CHMP comments

The number of subj \ith at least 1 TEAE is consistent with the findings of study 020. The reported

?ah the previous studies, though the frequencies changed slightly. Some adverse
events appean tébe telated to concomitant corticosteroid use or disease progression. The majority of
the events ar@d to moderate in severity. The reported findings are in line with the known profile of
ataluren ‘\

adverse events alj

»

S i@ adverse event/deaths/other significant events

imum TEAE severity was mild or moderate for most subjects in both treatment arms during the
double-blind treatment period. Maximum TEAE severity was mild for 67 (36.4%) subjects in the ataluren
arm and 63 (35.8%) subjects in the placebo arm, and moderate for 77 (41.8%) subjects in the ataluren
arm and 70 (39.8%) subjects in the placebo arm. Thirteen (7.1%) subjects in the ataluren arm and 16
(9.1%) subjects in the placebo arm had at least 1 TEAE that was classified as Grade 3 (severe). In both
treatment arms, the most common severe TEAE was disease progression (8 [4.5%] subjects in the
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placebo arm and 6 [3.3%] subjects in the ataluren arm). In both treatment arms, most subjects who
experienced severe TEAEs of disease progression were older at study entry (>9 years) and had baseline
6MWD values of <350 metres. None of the severe events was assessed as related to the study drug no
life-threatening (Grade 4) or fatal (Grade 5) TEAEs were reported.

No deaths have been reported. b

Subjects in the ataluren arm and 12 [6.8%] subjects in the placebo arm). The most com SAEs in
both treatment arms were fractures. Two subjects in the ataluren arm had SAEs that w sessed by
the investigator as related to study drug. . One subject had an SAE of moderate upp ominal pain,
and another one had an SAE of moderate vomiting. Both events were resolved wi t the need for
permanent discontinuation of treatment.

CHMP comments &\IQ

The severe adverse events appear to be related to disease progression or @round corticosteroid use.
Seizure was reported in a subject who suffered from epilepsy, and tl@his is unrelated to ataluren
treatment.

No treatment-related serious adverse events were reported in a@&m-treated patients in the two 48-

week placebo-controlled studies. %

Two treatment-related serious adverse events of upper a? pain and vomiting were reported in
ataluren-treated subjects in the open-label extension events were moderate in severity and
resolved without the need for permanent discontinudti ataluren.

One subject received concomitant treatment with otidine and prednisolone at the time of the event.
The patient was hospitalised for 1 day, and the ev as reported as resolved. The event was assessed
as possibly related to ataluren. é

One subject experienced a moderate seri dverse event of vomiting and was administered an anti-
nausea drip. As the symptoms did not re§olve, the subject was hospitalised for suspected gastroenteritis
and treated with metoclopramide hy@ﬂoride for 1 day. The subject tested negative for rotavirus and
adenovirus and showed no signj bacterial growth. The subject was discharged 1 day after
hospitalisation, and the event v6 orted resolved on. The event was assessed as possibly related to

ataluren.
The MAH proposes to am%ﬁon 4.8 based on these findings. The following is proposed:

Adverse reactions we%ne lly mild or moderate in severity, and no treatment-related serious adverse
events were reDorte%: ng ataluren-treated patients in these 2 studies.

Adverse reactLo e generally mild or moderate in severity. Two treatment-related serious adverse
events of upp ominal pain and vomiting were reported in ataluren-treated subjects. Both events
were modera severity and resolved without the need for permanent discontinuation of treatment.

The nee inclusion of the events is questioned. The events were only possibly related to ataluren,
presu y by lack of alternative explanation. These events, including the short hospitalisation and the
ae of gastroenteritis not found, are not uncommon in the non-DMD population of the same age

Laboratory findings

CHMP comments
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Abnormal values of hyperuricemia were reported in 4 (2.2%) subjects in the ataluren group and 21
(12.0%) subjects in the placebo group in the double-blind period. This event is not likely associated with
the use of ataluren.

The laboratory findings of interest are the increase in Cholesterol and Triglycerides. These,data are

provided in the section below. In brief, these findings correspond with the previous resul . an
increase in cholesterol and triglycerides from baseline. The SmPC already covers this, so itional
actions are required. £

Discussion &

See also procedure EMEA/H/C/002720/11/69 \Q

CHMP comments S’

Study 041 is a failed study; the results did not confirm the findings of tﬂost hoc) analyses of studies
007 and 020, neither in statistical significance nor clinical relevance. is especially relevant since

study 041 was performed in the population expected to be most séRsitive to show an effect. The effect

of ataluren was the largest in study 007, but this was a pha study. Though a numerical effect
favouring ataluren over placebo is observed in the meta- sis, the credibility of the analysis is
questioned, and a meta-analysis cannot compensate or the results of the individual RCTs,

which produce the most reliable results by their predefi nd alpha-controlled nature. As important,
the relevance of this effect is questioned, apart fr @uncertainty concerning the true effect size.
Moreover, this effect generally does not increase f& after 12 weeks of treatment. In addition, PD
studies showed that treatment with ataluren did substantially change dystrophin production in the
vast majority of 20 patients evaluated.

It was anticipated that a more sensitive o&on (i.e.. the mITT population, which was based on
exploratory post hoc analyses of previo ies in DMD, including study 020) would be better able to
show a treatment effect of ataluren. ife this, a statistically significant and clinically relevant effect
could not be demonstrated in thi répopulation and study 041; therefore, in fact, is a failed study.
The subsequent description of tbdings in the ITT population reflects the attempt of the MAH to
elicit a positive study result f failed study. Indeed, the ITT population reflects the population for
which the CMA was granﬁ ut formal statistical testing is not allowed from a methodological
perspective. Despite ign@t is, the data showed a 14.4-meter difference in 6MWD between ataluren
and placebo in this population; this is substantially less than the generally accepted cut-off of 30
meters for clinical Rnce. The clinical relevance of the difference in TFTs is difficult to interpret as
a clear cut-off valughas not formally been established; the differences are however perceived as
marginal. Fop t AA, the 0.9 point difference does not exceed a category shift of the mean in any

of the 16 itec;\f the NSAA.

L 4

A post \@ ined and conducted Meta-analysis of the efficacy data from studies 007, 020, and 041
did no w a clinically relevant effect at the 6MWD and TFTs, in both the mITT and the ITT
p pL@ns. However, considering the larger population, the results reach a statistically significant
di nce. It should be noted that the observed overall effect seems to be driven mainly by study 007,

ich formally was a phase 2 hypothesis-generating study. The confirmatory phase III studies show a
smaller effect which could be related to the well-known ‘regression-to-the-mean’ effect. Studies 020
and 041 are confirmative phase 3 studies in a larger population, so they better approach the true effect
size compared to hypothesis-generating study 007. Finally, the credibility and applicability of the post
hoc conducted is questioned on principal methodological shortcomings violating methodological
principles for a retrospective meta-analysis (PtC CPMP/EWP/2330/99
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The comparison to a historical external cohort of the STRIDE registry is considered supportive, but
cannot overrule the results of phase III placebo-controlled studies, which by default produce the most
valid results by design and the best approaches to isolate the true effect size. Additionally,
interpretability of results is hampered by limitations & uncertainties, due to differences in the case-mix
and with regard to confounder control, incl. immortal time bias, calendar time bias, @ome
assessment.

In the initial application, the data on dystrophin expression was inconclusive because r quality
(Translarna EPAR Public assessment report EMA/369266/2014). In the Articfe procedure
EMEA/H/C/002720/P46/026, submitted in 2021, additional pharmacological d X] dystrophin
expression was submitted and assessed. The baseline median dystrophin level @easured by ECL
was 0.42% of normal (range 0.00% to 41.85%). At the end of the study, thg%an dystrophin level
was 0.33% of normal (range 0.04% to 48.55%). Hence dystrophin expres§iofvoverall remained low
and hardly changed following treatment. Reference is made to section 6 . In subjects where an
overt myodystrophine expression is absent one would not expect efficagy.

comprehensive for assessing efficacy and safety conclusively. Study 041 was specifically requested as
a new SOB within EMEA/H/C/002720/R/0022 procedure in ord oJconfirm the exploratory findings of
the post hoc analyses of studies 007 and 020. The results% the 041 study did not confirm the
findings of the post hoc analyses of studies 020 and 007,6 n terms of statistical significance nor

Overall, the database of ataluren has been expanded, and tEe totality of data is considered

concerning clinical relevance

Regarding the safety, the AEs reported and the e@ in serum cholesterol and triglycerides are
consistent with the findings reported in studies, 007, 020 and post-marketing surveillance data.
Generally, the AEs reported are mild to moderat@severity. The adverse events reported as placebo
versus ataluren were vomiting (9[5.1%] vs €0 .3%]), nasopharyngitis (16[6.8%] vs 27[14.7%]),
Upper respiratory tract infection (44[25%} vs 27 [14.7%]), fall (23[13.1%] vs 19[10.3]%), headache
(15 [8.5%] vs 19[10.3%]), nausea (3[ g&?vs 8[4.3%]), (upper) abdominal pain (6[3.4] vs 8[4.3]),
diarrhoea (12 [6.8%] vs 15 [8.2°/o],é£!onstipation (7 [4.0%] vs 9[4.9%]). These adverse events

are included in section 4.8 of th
Conclusion

Study 041 is a failed study;&@sults did not confirm the findings of the (post hoc) analyses of studies
007 and 020, neither i istical significance nor clinical relevance. Though a numerical effect
favouring ataluren overero is observed in the meta-analysis, the credibility of the analysis is
questioned, and a n&q—analysis cannot compensate or overrule the results of the individual RCTs,
which produce th reliable results by their predefined and alpha-controlled nature.

Considering Khe data's totality is now considered comprehensive, it is considered that efficacy has
o

not been de(/ trated.

L 4
Overall, &afety of ataluren was consistent with previous findings and is already well described in

the S}g

J
%verall conclusion on Specific Obligations

During the period covered by this annual renewal, new data regarding SOBs have emerged. The new
data emerged are compliant in terms of adherence to deadlines and are not compliant in terms of the
acceptability of data submitted.

During the period covered by this annual renewal, new data regarding the following SOB have emerged.
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The SOB is|Description Status

considered

fulfilled:

Number

PTC124-GD- In order to confirm the efficacy and safety of ataluren in the treatment ofFiany

041- DMD ambulant patients with nmDMD aged 5 years or older, the MAH should|r 0 be
conduct and submit the results of a multicentre, randomised, double-éwitted Due
blind, 18-month, placebo-controlled study, followed by a 18-month o@te:
label extension, according to an agreed protocol. eptember 2022

6. Additional scientific data provided rele@ for the
assessment of the benefit/risk balance &

6.1. Quality /OQ

The marketing authorisation holder (MAH) confirms that all changes*glating to the quality of the product
have been made following the applications for variations and tha@product conforms to current CHMP

quality guidelines. Q

The quality of the product remains unchanged.
N

CHMP assessment/comment \\)

No new data was provided.

P
\ U
6.2. Non-clinical KIQ

No new toxicology studies were conduct@ring the reporting period.

6.3. Clinical pharmacolo%0

No new clinical pharmacolog{ ies of relevance to the Translarna CMA were conducted during the

reporting period.
However, the followi datgwhich is included in the SmPC section 5.1 is considered relevant for the
discussion on efficac A/H/C/002720/P46).

An open-label ex ry study (Study 045) was conducted in 20 subjects with nonsense mutation
Duchenne mu$ dystrophy (nmDMD) aged 2 to 7 years to explore quantitative levels of dystrophin
in muscle EISéfore and after 40 weeks of treatment with ataluren. Dystrophin was measured using
the electio Hluminescence (ECL) and immunohistochemistry (IHC) assays. From each subject 3
needle blopsjes were taken from the gastrocnemius and the tibialis anterior at baseline and at the end
of the ment. Study 045 also included assessment of functional outcomes i.e. the revised North Star

a ry assessment (rNSAA) and the Time Function Test (TFT).

Théwbaseline dystrophin levels as measured by ECL was 0.42% of normal (range 0.00% ; 41.85%). At
the end of study, dystrophin levels had a median of 0.33% of normal (range 0.04% ; 48.55%). For IHC,
the median percentage of positive fibres at baseline was 73% (range 0.42% ;99.6%). At the end of the
study, the median percentage of positive fibres was 66% (range 0.51% ; 99.77%).
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6.4. Clinical efficacy

Three studies were ongoing during the reporting period:

e PTC-124-GD-041-DMD (Study 041): a Phase 3, randomised, double-blind placebo-controlled efficacy
and safety study of ataluren in subjects with nmDMD and open-label extension.

e PTC124-GD-0250-DMD (Study 0250): a multicenter, observational study in patients with D who
are being treated with ataluren in usual care (outside of a clinical study).

L 4
e PTC124-GD-048-DMD (Study 048): an open-label study evaluating the safety and@macokinetics
of ataluren in children from 6 months to <2 years of age with nmDMD. O

Study 041 \Q

PTC has been conducting a randomised, double-blind confirmatory study (&t 041) in patients with
nmDMD as an SOB. Study recruitment (last subject first visit) in Study oncluded on 29 October
2020, and the last visit for the last subject is anticipated in July 2023. @

The plan and timing for study completion and reporting is presented in Table 1. PTC provided the SOB
final CSR in SOB Type II submission EMEA/H/C/002720/11/0069 September 2022.

Study 0250 q

One post-approval Registry for ataluren was ongoing duri@ reporting period. Study 0250 is a long-
term observational study of Translarna's safety and gff ness in usual care. This Registry is ongoing
in the European Union (EU), United Kingdom, Israel;\ahq razil and was developed in consultation with
regulatory authorities to monitor the safety, effecti ess, and utilisation patterns of ataluren.

As per the timelines, the submission of final se‘report of Study 0250 would have been expected by

30 October 2025.
Study 048 (&/

Study 048 is an open-label study to%uate the safety and pharmacokinetics of ataluren in children
from 6 months to less than 2 ye ge with nmDMD. The study is being conducted as part of the
Translarna Paediatric Invest@ae Plan (ataluren; PIP EMEA-000115-PIP01-07-M12, EMA Decision

P/04775/2022). As of the en reporting period, 4 subjects had been enrolled.

CHMP comment/asses@?
Study 041 is briefly dﬁbe above. The study was assessed in procedure EMEA/H/C/002720/11/0069
and results were a mitted for this renewal application. The efficacy in terms of effect size and

clinical relevance n studies 007 and 020 could not be confirmed. The benefit-risk is at discussion.

See above. ’\

An interi of study PTC124-GD-0250-DMD is annually provided as a PAM MEA-002. The study
concern ‘Sarison to an external cohort; hence no extensive description is provided. Data obtained
from i dy also contribute to the totality of the evidence. However, this data cannot replace the
da mplacebo-randomised controlled studies.

y 048 was ongoing at the time of the submission of the renewal. No data was provided. The MAH
submitted the study results in the in procedure EMEA/H/C/002720/11/0074 which has concluded. The
Study 048 is a Phase 2, open-label study to evaluate the safety, tolerability, and PK of ataluren in 6 male
subjects with nmDMD aged >6 months to <2 years of age. The study included PK and safety data but no
efficacy or pharmacodynamic data. Further, the population included in this study, i.e. nmDMD patients
aged >6 months to <2 years of age, is different from the population included in the authorised indication,
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i.e. nmDMD patients aged >2 years of age. The MAH did not request for an extension of the indication
based on the results of this study.

6.5. Clinical safety 2

6.5.1. Cumulative Estimated Exposure Data (as of 31 December

Cumulatively, as of 31 December 2022, 1795 unique subjects have been expoﬁe\) ataluren in
interventional studies in the clinical development programme. An estimated 161m2 nts have been
exposed to ataluren in marketing experience between 31 July 2014 and 31 D%

)

This includes 1410 patients receiving paid ataluren commercially or a arty of expanded access
programmes and 206 free-of-charge patients.

CHMP assessment/comment

The MAH provided the patient exposure covering the period of 31 D ember 2020 - 31 December 2021as

requested previously by the PRAC. The number of subjects ex to ataluren has increased to 48
subjects since the last report (31 July 2021). Also, the nu f subjects receiving paid ataluren
commercially or as part of expanded access programmes fj harge has increased. The number of
subjects exposed to ataluren is sufficient to conclude upon fety and long-term exposure to ataluren

6.5.2. Summaries of Significant Safetthd Efficacy Findings From Clinical
Studies and Non-interventional Stu

No new safety signals or trends were identifie@ataluren after a cumulative review of all safety data
from clinical studies and post-marketing€surveillance. The totality of the safety data supports the
favourable overall safety profile of Translar

AN

CHMP assessment/comment Z \]

There were no new safety sig
indication is well known. ps

e safety of ataluren in the population covered by the current

AN

6.5.3. Study 04\Q

The MAH claimed t e results of efficacy and safety assessments from Study 041 confirmed the
positive benefit- rofile of ataluren established in previous studies. Results of Study 041 were
described in& orts submitted as part of a type II submission to fulfil the SOB (procedure

EMEA/H/C/0 /11/0069).
N

CHMP a ‘ment/comment

n@greed that the safety data of study 041 was in line with the safety profile of ataluren. There

safety concerns raised in procedure EMEA/H/C/002720/11/0069. The MAH was requested to

remgve the statement in section 4.8 of the SmPC that the long-term safety is unknown, as the safety

data set is comprehensive and subjects have been exposed to up to ~10 years. As per efficacy, see the
above section.
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6.5.4. Study 0250

As of the most recent database lock (31 January 2022), 306 patients in 14 countries had received
Translarna as part of the registry study in usual care. The majority of treatment-emergent adverse
events (TEAEs) were mild to moderate in severity. Events in 10 patients (3.3%) were assessed 2 related

to treatment; 13 patients (4.2%) had TEAEs that led to the discontinuation of ataluren. Tw nine
patients (9.5%) had 46 serious adverse events (AEs); 43 events were assessed as n ated to
ataluren, 2 had an unknown relationship, and the relationship of 1 event was not r.ep (Muntoni

2022). N\
The loss of ambulation and pulmonary milestones were significantly delayed relati gnatural history

controls from the Cooperative International Neuromuscular Research Grou ) natural history
study (Mercuri 2022, Tulinius 2022). Loss of ambulation was delayed by s (hazard ratio [HR]:
0.375; p<0.0001), and the median age at predicted forced vital capacity ( <60% was delayed by
1.8 years (17.7 years for patients in the Strategic Targeting of Registries nternational Database of

Excellence (STRIDE) Registry and 15.9 years for patients in the match@R: 0.539; p=0.0021).

VS

CHMP assessment/comment k

The MAH indicates that 13 patients (4.2%) had TEAEs that & the discontinuation of ataluren;
however, it is unknown what these TEAEs were. This issue is n sued here as the sixth interim report
is due to be submitted to the EMA by the end of April 202 e information will be provided there.
As indicated, the safety of ataluren is now well known as H was requested to remove the statement
on long-term safety from the SmPC. \

Regarding the significant delay relative to natunOistory controls, this is part of the discussion on

efficacy. .\
\‘
6.5.5. Study 048 X

As of 31 December 2022, 4 subjects@ger than 2 years of age were enrolled in Study 048. To date,
11 AEs have been reported across 4 subjects. All events have been mild and assessed as unrelated
to ataluren. Analysis of blood s demonstrates that exposure is generally within the efficacious
range and consistent with th lished pharmacokinetic profile in older subjects.

6.5.6. Worldwide &(eting Authorisation Status

Translarna (atalure onditionally approved in the EU under a centralised procedure. The date of EC
decision of the | orisation renewal was 20 June 2022. Translarna is currently authorised in the
following countfigs®™Belarus, Brazil, Chile, the European Union, Israel, Kazakhstan, the Kingdom of Saudi
Arabia, Pegu,{the)Russian Federation, South Korea, the United Kingdom, and Ukraine.

6.5.@Qions Taken for Safety Reasons

iMical studies of ataluren have been suspended or terminated for safety reasons. There have been
no Yssues requiring communication to healthcare professionals. The benefit-risk profile of Translarna is
unchanged since the initial marketing authorisation.
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6.5.8. Significant Changes Made to the Reference Safety Information

On 04 March 2022, a corrigendum sequence was submitted to the EMA to correct discrepancies in the
Translarna SmPC. This procedure only impacted Section 4.8, table 1 of the SmPC for the Bulgarian,
Czech, French, Latvian, and Spanish versions of the Product Information. No updates were m to the
English SmPC. %

The date of last renewal in Section 9 of the SmPC (version dated 17 June 2021) was char%< 20 June

2022 to reflect the positive completion of the 8th Annual Ren procedure
EMEA/H/C/002720/R/0067). {

On 22 July 2022, a type II variation (EMEA/H/C/002720/11/0068) was submitted @e EMA to update
the SmPC Section 5.1 following the EMA Assessment Report Q

EMEA/H/C/002720/P46/026 (dystrophin Study PTC124-GD-045-DMD). Thi &edure was still ongoing
at the end of the reporting period.

On 30 September 2022, a type II variation (EMEA/H/C/002720/II/006®as submitted to the EMA to
fulfil the SOB and to propose a switch from a CMA to a full marketing authorisation.

N
CHMP comment
All the above mentioned procedures are now finalised. Th %ophin levels are included in section
5.1 of the SmPC. As study 041 is a failed study, the ty[éu/a ation EMEA/H/C/002720/11/0069 is
closed with a negative opinion. o~

U
6.5.9. Literature \

During the full reporting period (31 December, Qchrough 31 December 2022), several posters and
abstracts describing the results of the ongoin aluren Studies 041 and 0250 (STRIDE Registry) were
presented at the 2022 World Muscle Soci (WMS) meeting in Halifax, Canada (Table 2).

Table 2: Ataluren presentations at t@)OZZ World Muscle Society meeting

&
First Author Year itle
(Muntoni 2022) k pdated demographics and safety data from patients with
O nonsense mutation Duchenne muscular dystrophy
y 2

receiving ataluren in the STRIDE Registry
Pulmonary function in patients with Duchenne muscular

Q dystrophy from the STRIDE Registry and CINRG Natural

(Tulinius 2022)

History Study: a matched cohort analysis

Age at loss of ambulation in patients with DMD from the
STRIDE Reqistry and the CINRG Natural History Study: a
matched cohort analysis

(Mercuri 2022)

(McDonald 2022a) A Ataluren preserves upper limb function in nmDMD patients
S Q from Study 041, a Phase 3, placebo-conirolled trial, and the
» STRIDE Registry

{McDonalqz@' Safety and efficacy of ataluren in nmDMD patients from

Study 041, a Phase 3, randomized, double-blind,

\ placebo-controlled trial
Abbreviati JCINRG, Cooperative Intemational Neurcmuscular Research Group; DMD, Duchenne muscular

dystrol MD, nonsense mutation Duchenne muscular dystrophy; STRIDE, Strategic Targeting of Reqistries
an t nal Natahase nf Fyeellanra

Across all of these publications, ataluren was shown to delay the progression of Duchenne muscular
dystrophy (DMD) milestones compared to placebo or standard of care alone.

Safety results from the STRIDE Registry (Muntoni 2022) and Study 041 (McDonald 2022b) confirm the
favourable safety profile of ataluren in treating nmDMD. Safety outcomes were consistent with the known
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safety profile of ataluren established in previous studies. The majority of TEAEs were nonserious and
mild to moderate in severity and infrequently resulted in treatment interruption or discontinuation. No
new or unexpected events have been reported with long-term use.

has been submitted to the Journal of Neurology. This article provides a comprehensive overvi f the
safety and efficacy results described in the various posters and abstracts presented at the \/@ eeting
in October 2022. The article is expected to be accepted for publication in February 2023.c

An article describing the results of the STRIDE Registry as of the latest data cut-off of 31 Jantgry 2022

2 4
Results from the STRIDE Registry at the time of a more recent data cut-off of 31 h&a y 2023 was

included in the sixth interim report of Study 0250 submitted to the w in April 2023
(EMEA/H/C/002720/MEA/002.10). Published data from Study 041 are also descri in the Study 041
CSRs that were submitted as part of a type II submission to ful t SOB (procedure

EMEA/H/C/002720/11/0069). b

CHMP comment ,Q
The MAH indicate that the safety in the Registry and study 041 were line with the safety profile
currently known. Consistent with previous studies, the majorit TEAEs were mild to moderate in

severity. This is also reflected by the low number of subjects thatdigcontinued treatment.

6.5.10. Periodic Benefit-Risk Evaluation R@rt

No new safety signals or trends were identified for a Qw The MAH will continue to monitor all new
safety data and safety concerns per the Risk Mapagement Plan (RMP), which includes the important
identified risk of "potentiation of aminoglycosideal toxicity" and the following important potential
risks: "long-term cardiovascular effects incIuQschanges in lipid profile"; "hypertension with use of
concomitant systemic corticosteroids"; "renal toxicity"; "hepatic toxicity"; and "malignancies." The
approved SmPC provides adequate infor ign to minimise and mitigate these risks for ataluren.

6.5.11. Safety Assessmeto

The safety profile of ataluren r@ws unchanged during this reporting period.

S

6.5.12. Late-BreakQ Information

No new significant s r efficacy information was received by the MAH between the data cut-off date
of 31 December 2 d the submission of this document.

*

6.6. Pha ovigilance inspections

N

One Reg @ y Authority routine pharmacovigilance inspection was conducted during the period covered

by thij ewal. The Health Products Regulatory Authority (HPRA) conducted an inspection at PTC

Th ics International Limited from 24 to 28 October 2022 and 01 to 03 November 2022. No critical
gs were cited.

CHMP comment

The MAH reports that the HPRA conducted an inspection at PTC Therapeutics International Limited
from 24 to 28 October 2022 and 01 to 03 November 2022. No critical findings were cited, according
to the MAH. No information was provided on which site was inspected. Though the MAH is obliged to
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provide this information as part of the renewal procedure, the issue will not be pursued as details on
the inspection site and the full inspection report have been provided in the type II variation discussing
study 041 (EMEA/H/C/002720/11/0069)

6.7. Discussion b

No significant safety information has been received in the reporting period of this renew findings
reported are in line with the safety profile of ataluren as described in the SmPC and t .

{

7. Risk management plan O

Version 11.1 (date of final sign-off 16 March 2023) of the Risk Managemen®Rlan® (RMP) for Translarna
was submitted in the type II variation to submit the CSR of Study 041 thatfulfils the SOB of the CMA
for Translarna, thus switching from a CMA to full market uthorisation (procedure
EMEA/H/C/002720/11/0069 submitted on 30 September 2022). yb

No other significant changes were made to version 11.1 of the and the list of safety concerns for
ataluren remains the same as in the currently approved version o RMP V10.0 (dated 11 March 2021)

approved on 15 April 2021. Q

According to this version, the following are the safety con@for ataluren:
Important identified risks \

¢ Potentiation of aminoglycoside renal tox@
Important potential risks

¢ Long-term cardiovascular effectsdgncluding changes in lipid profile

e Hypertension with use of conc@mitant systemic corticosteroids

¢ Renal toxicity to
e Hepatic toxicity O

¢ Malignancies

Missing information Q

e Use in pati N/ith severe renal impairment
e Extend -term safety

. EffeEXc -administration of ataluren with certain drugs not yet evaluated in formal drug-drug

inK n studies
CHMP éﬂ

e procedure EMEA/H/C/002720/11/0069, the PRAC Rapporteur indicated that the re-

risation of study PTC124-GD-041-DMD to a category 3 study is pending the CHMP's decision for

granting a full MA. As this discussion would be further discussed in the current renewal procedure, the

MAH was requested in variation II/0069 to provide a commitment to update the RMP after the

finalisation of the renewal procedure. This updated RMP should include changes introduced in version

11.1 (pending outcome of granting a full MAA) compared to version 10.0 and remove pivotal clinical
trial PTC124-GD-020-DMD from Annex 2.

ent
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8. Changes to the Product Information

No changes to the Product Information (PI) are introduced at this time.

9. Request for Supplementary Information - RfSI b

The MAH should provide the following supplementary information in response to Day 60%@

Clinical aspects &\/Q

9.1. Major objections

1. The submitted data and subsequently conducted analyses do not all isolating a beneficial and
clinically relevant treatment effect that can be attributed to Transla taluren). Comparison to an
external control and a post hoc meta-analysis, violating methofological principles and targeting a
subset of the licensed patient population, are not consider &ficient to provide evidence of a
favourable effect (see also CPMP/EWP/2330/99). g%

Notably, the meta-analysis cannot compensate for or the results of the individual RCTs,
which produce the most reliable results by their pre Ef d and alpha-controlled nature.
S

Considering that the data's totality is now rega comprehensive, the MAH is requested to
justify that Translarna has demonstrated a bff eficial and clinically relevant effect in the licensed

patient population.
9.2. Other concerns &

Clinical aspects 2 0

2. The MAH is requested to prﬁ simplified version of figure 1 (from response OC15) in the product
information of the effect target population (ITT) and show only the "combined" approach for
the inclusion of the hi arm of study 007 (former OC 15 in procedure EME/H/C/002720/69)

10. Assess \M of the MAH responses to the RfSI
10.1. Majag ections

Clinic pects

1. submitted data and subsequently conducted analyses do not allow for isolating a beneficial and
clinically relevant treatment effect that can be attributed to Translarna (ataluren). Comparison to an
external control and a post hoc meta-analysis, violating methodological principles and targeting a
subset of the licensed patient population, are not considered sufficient to provide evidence of a
favourable effect (see also CPMP/EWP/2330/99).

Notably, the meta-analysis cannot compensate for or overrule the results of the individual RCTs,
which produce the most reliable results by their predefined and alpha-controlled nature.
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Considering that the data's totality is now regarded as comprehensive, the MAH is requested to
justify that Translarna has demonstrated a beneficial and clinically relevant effect in the licensed
patient population.

Summary of the MAH's response b
Vo N

CHMP comment. U

In their response the MAH discusses how the beneficial effects are attributed to atalu &tment and
are of clinical relevance by discussing the consistency and replicability, the clinica ingfulness and
the safety profile. Below the MAH’s conclusions are presented as summary. For the@response please
refer to the response document.

Duchenne muscular dystrophy is a relentlessly progressive and inevitably f sease characterised by
a decline in muscle strength and function. Patients with DMD face year ﬂ
motor function after another in a predictable stepwise pattern that culm@ in death due to respiratory
and cardiac compromise. These functional losses entail a loss of onomy in nearly every activity of
daily life. The goal of ataluren treatment is to alter this relentles ﬂctory by slowing the progression
of the disease and the resulting loss of motor function. Despit e of corticosteroids, there remains
a critical need for therapies that target the underlying disea cess. For the 10% to 15% of DMD
patients who have the disease due to a nonsense mutation ataluten is the only treatment to do so.

ar of decline, losing one

A Consistent and Replicable Treatment Benefitﬂx‘Qen Demonstrated

The development of therapies for rare, progressive netirological and neuromuscular disorders poses
many challenges, including patient heterogenei@ven for monogenic disorders), variable disease
progression with periods of stability and ra@ecline, and endpoints which may not be sensitive
capturing key disease transition points over the %ime-limited course of a clinical trial.

Despite these methodological challen ata from 3 randomised placebo-controlled studies,
individually and combined in meta-analyseg, confirm ataluren treatment is associated with consistent
slowing of disease progression across Itiple endpoints, providing clear evidence of a reliable and
consistent treatment benefit in tb e, highly morbid, and ultimately fatal disease with no other
disease-modifying treatment. sistency of benefit recorded across 700 patients at the indicated
dose support the fact that the Qnent effect is not occurring by chance, but is a result of the beneficial
effects of ataluren on sev% y aspects of disease pathology.

The Demonstrated s Clinically Meaningful

Firstly, the treatmen %fits in highly relevant endpoints during the clinical trials translate to a slowing
of the rate of disea@rogression and a preservation of important functions of daily life. Secondly,
analyses of hlgh pregnostic thresholds developed by DMD experts show how the observed slowing of
progression | |ct|ve of a delay in the key long-term morbid transition points of loss of ambulation
and the né respiratory intervention. Lastly, while it cannot provide the level of robustness of a
placebo—h lled trial, the long-term follow-up in the STRIDE Registry allows for direct observation of
the cu e effects of ataluren on key disease outcomes.

n Has a Well-Established Favourable Safety Profile
Thedzfavourable safety profile of ataluren is also well established. In 12 completed clinical studies in
subjects with nmDMD comprising over 1600 patient-years of exposure, ataluren was well tolerated
across all age groups at an oral dose of 10, 10, 20 mg/kg and remained well tolerated in subjects on
long-term ataluren treatment (exposures of >5 years). Study 041 itself provides confirmation of the
established safety profile of ataluren over 72 weeks of treatment in more than 300 subjects throughout
the disease lifecycle. The frequency and nature of TEAEs in Study 041 individually and the pooled data

EMA/CHMP/555483/2024 Page 43/99




for Study 007, Study 020, and Study 041 were consistent with the known safety profile of ataluren, with
no new safety concerns identified.

Ataluren’s Favourable Benefit/Risk Remains Unchanged

With the conclusion of Study 041, 3 randomised studies and the Registry provide clear and cOrsistent
evidence that ataluren therapy demonstrates a treatment benefit, results in clinically meanin ﬁwing
of disease progression, and continues to show a highly favourable safety profile. Overa@e data,
particularly given the context of the highly morbid, inevitably fatal nature of the diseage the lack of
any other approved treatment, reaffirm that the benefit/risk profile of ataluren remai( itive.
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Assessment of the MAH's response

The unmet medical need for an effective treatment in the relentless progressive disabling and life-
threatening Duchene Muscular Dystrophy is acknowledged and fully agreed. At discussion, is the
evidence provided whether ataluren can fulfill this unmet medical need. b

2 4
The MAH indicates that there is a consistent and replicable treatment benefit for the@mng reasons

Consistency of the effect c®

(i) the endpoints may not be sensitive enough to capture the key disease t@tion points over
the limited time course of a clinical trial

(ii) the data from 3 randomized placebo controlled trials confirm onsistent slowing of
disease progression across multiple endpoints both individualty as® well as in a combined

meta-analysis @

(iii) the effect is consistent across 700 patients as shown in sfibgroup analysis.
The following comments are made regarding these statements:@

i. The endpoints were chosen based on clinical pr herefore study 020 and 041 also
include the North Star Ambulatory Assessment, ich was not part of the initial study 007.
The sensitivity of the endpoints are not an 'ss subjects deteriorate on the 6MWD, NSAA
and TFT over the year there is sensitivity tox ge. Point is more are the endpoints sensitive
to pick up a treatment effect, over the ation of a trial? This also depends on whether a
treatment is highly effective (e.g. dis&bilization) or not.

For Ataluren the results of the phase T study (007) triggered the decision to proceed in the
phase III program, The phase studies (020, 041) were not able to meet their primary
endpoint in terms of both statisticalsignificance and clinical relevance (see ii). This is especially
disappointing for study 041 comsidering that this study was the largest one, in a sensitive
population and had the lghgest study duration (72 weeks) in DMD so far. In fact, study 041
was designed as the ----Q nerating definitive decisive evidence. In fact, in this study the
effect size was the s @ t seen over the studies apart from not being statistically significant.
Moreover, the se &on from placebo did not increase beyond 12 weeks what would have
been expected. Q

Hence, the &ment that the endpoints may not be sensitive enough to capture the key
disease tra@n points over the limited time course of a clinical trial is not fully agreed. First,
there’i ensitivity to change of the endpoints for the duration of the study. Second, sensitivity
syz?#? reatment effect over the time-frame of the study also depends on the effectiveness
t atment. Third, it cannot be argued that if the study had been long enough such effect
N have been seen. This requires verification by data.

to
of

i e MAH indicates that the effect is consistent, however, each study had a different primary
efficacy population based on the results of the previous is study. In study 007, the difference
in change from baseline at week 48 on the 6MWD was 26.4m (pnominai=0.905), which was not
clinically meaningful. The MAH therefore post hoc defined the subgroup (ambulatory decline
population (ADP), i.e. patients aged7-16 years of age on corticosteroid with a baseline
6MWD=150m and <80% predicted), which showed a statistically significant and clinically
meaningful difference from placebo on the 6MWD of 49.9m (pnominai=0.0096). In study 020
these results were not replicated as the difference from placebo on the 6MWD was 15m
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(p=0.213). The MAH post hoc defined a new subgroup, i.e. subjects with a baseline 6MWD
value of 2300 to <400m. The difference between ataluren and the placebo arm was 47m
(pnominai=0.007). In study 041 the difference on the 6MWD between ataluren an the placebo
in the 2™ defined sub group is 8.26m (P=0.3626). In the overall population the difference
from placebo on the 6MWD is 14.42m (p=0.0248). Thus the effect of ataluren is not Chkearcut
or straightforward.

iii. In contrast to the MAH’s opinion the effect not considered consistent, as the @ effect
was seen in study 007 (49.9m (pProminai=0.0096)), which could not be repea both SOB
studies 020 (15m (p=0.213)) and 041 (14.42m (p=0.0248). The same afplies to the TFT
items, where also worse performance is seen with each study. Consisten@«er subgroups is
questionable as each time a post hoc potential subgroup was identifi ith different cut-off
points) that possible might benefit the most, this could not be coffir in the subsequent
confirmatory study. This emphasis the general risk of data driven ification of subgroups
with arbitrary cut-off point that have limited biological plausibility®™Moreover, the performed
subgroup analysis (on combined ITT data from study 007, nd 041) indicate that the
effect is not consistent.

The SAG-N experts agreed by consensus that the studies 020 ar@l were formally negative because
the results from the primary endpoints did not reach statis ignificance (were negative). Hence,
all other results- including post hoc results from seconda ints— cannot confirm the efficacy of
Translarna in nmDMD. The patient representatives exp, d the view that if one considers the data
from these trials, efficacy cannot be considered as F@tly established. They highlighted, though,
that these data are suggestive of some efficacy, esphﬂy if taken in the context of all available data,
including real-world evidence O

Overall, it agreed that the beneficial effects s€en'in study 007, which was the basis for the conditional
market authorization could not be co%nled. Moreover, the two specific obligation studies are
considered formally negative.

Clinically relevant effect 0

Regarding the discussion on clini meaningfulness, the MAH indicates that

i the endpoints tra ﬁv e to a slowing of the rate of disease progression and a preservation
of important funetions of daily life

ii. slowing of diSegdse progression leads to a delay in loss of ambulation and need for
respiratiomgupport

iii. obs§ study allows for cumulative effect of ataluren on key disease outcomes.

The MAH sta’e\ ts are not agreed. It is questioned if differences are indeed attributed to ataluren
treatment. The)MAH argues that across 2 and 3 studies, ataluren treatment was associated with
reductio \ risk of experiencing a 10% worsening in 6MWD of 32% (HR=0.68, ) and 34%
(HR= , respectively. However, while differences from placebo are noted, it is questioned if this
i at@(ed to ataluren treatment. If ataluren treatment indeed led to this benefit over time the

nce from placebo would increase over time. However, the 72 week study showed more similarity
toyplacebo. Moreover, this is demonstrated by data of figure 18, were at week 12 the separation from
placebo occurs, but does not increase with increasing treatment. Further, when subjects from the
placebo group switched to ataluren treatment there was no benefit from treatment detected i.e. no
change in direction of the path of deterioration on any of the outcome measures. The data on the
delay in 30m decline is also questioned as again the separation from placebo is not consistent across
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the different trials, it does not increase with increase treatment with ataluren and when subjects switch
to ataluren treatment no additional benefit is noted.

Comparison STRIDE registry

As indicated previously the data from an observational study cannot replace 3 well conducteddelinical
trials of which are all failed studies.

The interpretation of results from studies using an external control should be done with as this
type of approach is prone to bias. In this particular case, the controls from CNRG—DNI—TG% matched
with participants in STRIDE using propensity score matching (see above the logisti odel).

First, neither dose nor the regimen of corticosteroid were considered in the ori 'Qaropensity score
(PS) model. During the oral explanation, the MAH presented a PS model th Is6 matched for type
and daily dose of corticosteroid used, but with uncertainties remaini und the pattern of
corticosteroid use. More specifically, the MAH included a categori riable on duration of
corticosteroid use. However, the rationale for this categorisation is u@' and does not match with
other studies/recommendations (e.g. Kim et al. 2015). Moreover, the®modelling decision assumes
equal effects on delaying the time to loss of ambulation for ever beyond 12 months of use (e.g.,
regardless of age). This is questioned. @

Second, subjects in the ataluren group had a mean age o @years (95%CI 8.394-9.297), while
subjects in the CINRG group had a mean age of 10.492 (962%CI 9.842 -11.143). This 2-year difference

in age at first assessment hampers a match on fun@utcome measures.

Third, although DMD mutations were not considered in the PS model, the MAH argued during the oral
explanation that this aspect is not influencing th IDE results. The MAH presented data on a small
subgroup of CINRG patients for whom it was@n if they had or had not a nonsense DMD mutation
and additionally data from the French Registry 8f Dystrophinopathies, both showing similar age of LoA
of untreated nmDMD and non-nmDMD p nts. However, for both comparisons differences in baseline
characteristics and confounding could Rot be excluded. Therefore, conditional exchangeability of the
groups is questionable. An additional Sjustification provided by the MAH for not including matching
based on genotype, was based o ack of association between genotype class and 1 year change
in NSAA and 10m walk/run velgei his is questioned as it is unclear if this conclusion based on NSAA
and 10m walk/run velocity ( extrapolated to time to LoA.

Further, as opposed to conducted trials where randomization ensures exchangeability as per
known and unknow cou&ders, the PS-matched methods only ensures exchangeability conditional
to the variables i’Nd in the model and hence, by definition cannot account for unknown
confounding. ;b

Importantly & ients in STRIDE were only allowed to enter the registry if prescribed Translarna
requiring,thém §o be still ambulatory, this introduced immortal time bias.

Moreov@v impact of the calendar bias is unknown. The ataluren-treated nmDMD patients were
enro 0 the STRIDE cohort from 2015-2022, and the untreated DMD patients were recruited into
t G cohort from 2006-2016. Therefore, differences in the standard or care could have also

ributed to the better observed outcome. During the oral explanation, the MAH claimed that the
key elements of the standard of care remained consistent over the periods of enroliment. However,
the MAH made reference to four guidelines and it was noted that neither the physiotherapy nor
scoliosis management are included in the therapeutic guideline by Moxley et al. 2005, the guideline
available at the start of CINRG-NHS cohort in 2006. Further, the most comprenhensive guideline
promoting a multidisciplinary treatment strategy for DMD including interventions in different areas
(i.e., steroid dose, steroid regiment, physiotherapy, scoliosis management) per the different stages
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of DMD (diagnosis, early ambulatory, late ambulatory, early non-ambulatory and late non-ambulatory)
was only available at 2018 (Bimkrant et al, 2018). Hence, the MAH s claim is questioned. As an
additional justification, the MAH presented results from studies showing similar time to LoA over
different study periods which spans from 10.8 years to 13.4 years of age at LoA. Thus, indicating that
differences in baseline characteristics and confounding can lead to different age at LoA.w’her
limitations and uncertainties include unclear rules for censoring and substantial missing dat ich
the MAR pattern of missingness. Overall, there are many uncertainties related to the claim@lay of
3.5 years, particularly as this is based on data of 5-10% of the included populatiop I@hom also
immortal time bias cannot be excluded.

The majority of the SAG-N experts agreed on the value of registries for regul =@ purposes, but
mainly as providing supporting evidence from positive randomized clinical trialsf ™he patients’ view on
this was that RWE should not only be used to confirm positive trial data, buté@fso“address uncertainties
arising from these data. The experts stated that real world data from registhigs cannot fully substitute
the results from clinical trials. Overall, the majority of the experts agre the MAH has reasonably
addressed the potential bias but there was still the possibility of unkn confounding that can only
be controlled by randomization. The majority of the experts expreg@ the opinion that in the concrete
case the regulatory a decision should not be based only on the istry data but consider these in the
context of the data available from the controlled clinical tri %/ertheless, all experts noted that
the real-world data should not be ignored as they may repre% strong signal of efficacy.

It is agreed that the MAH has sufficiently addressed t anerns regarding corticosteroid bias and
calendar-time bias. However, as also indicated by e@, in the matching one can only control for
known biases. It is also agreed that these data cannotereplace the findings of the failed studies and
should only be used to confirm a beneficial effe@served in the trial. This is not the case here, as
the RCTs consistently failed to demonstratec ect in the predefined most sensitive treatment

population.
Overall c&l

The safety profile of ataluren is not %cussion. The issue is the unclear beneficial effects and clinical
relevance of the effect size. Thighi rticularly a concern as the MAH failed to demonstrate that
clinically meaningful levels of d in are produced following treatment with ataluren.

Without a substantial dystrgph xpression no efficacy is expected.

The SAG-N experts and @Wt representatives agreed that any clinical change is more important that
any change in the dystrophit levels. Furthermore, the relationship between the dystrophin levels and
functional outcom lear (i.e., it is unclear how much dystrophin needs to be increased to attain
a clinical benefi mSAG-N experts expressed the view that the role of dystrophin as marker of
severity of p sis is not clearly established. Thus, the pharmacological data are not essential for a
decision-maKing“process.

.
It is ac Nedged that functional benefits are more important than changes in dystrophin level,
particul if the studies would have shown a beneficial effect. However, here the mode of action was
n ve@ﬁfirmed. Moreover the lack of an effect on pharmacodynamics confirm the lack of functional

in the clinical trial. Therefore, the dystrophin data should not be ignored and is thus
i rporated in the benefit-risk balance.

Conclusion

The Committee re-assessed the benefit-risk of Translarna as part of the annual renewal procedure,
taking into account the totality of data, which includes the data available at the time of the conditional
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approval, data generated as per the specific obligations (the data from study 020, as well as the data
from study 041), data from STRIDE registry (study 0250) and additional real world data made
available to the Committee, as well as and on data on paediatric studies 045 and 046.

The available data, in particular the results of study 041 conducted to fulfil the outstandingsspecific
obligation with a view to confirming a favourable benefit-risk balance for the conditional m ing
authorisation for Translarna, failed to confirm the efficacy of Translarna in the treatment lant
patients with nmDMD aged 2 years or older.

Based on the above, the CHMP concluded, on the basis of the comprehensive set & a, that the
efficacy of Translarna is not established and therefore a favourable benefit-risk bﬁ has not been
confirmed in the treatment of ambulant patients with nmDMD aged 2 years or

10.2. Other concerns S’

Clinical aspects

2. The MAH is requested to present a simplified version of figure@om response OC15) in the product
information of the effects in the target population (ITT) a ow only the "combined" approach for
the inclusion of the high dose arm of study 007 (formey® 5in procedure EME/H/C/002720/69)

MAH's response \O

The meta-analysis of efficacy data from the 3 ran@sed studies employed 2 approaches regarding the
high dose (20, 20, 40 mg/kg) of ataluren usedfin“§tudy 007:

arison was made between the ataluren indicated dose of

- In approach 1 (referred to as the “inclading” approach), the ataluren high dose was included in the
meta-analysis model, but the treatmentfCo

10, 10, 20 mg/kg versus placebo Q
- In approach 2 (referred to as th@ mbined” approach), both the ataluren indicated dose (10, 10,

20 mg/kg) and ataluren high-ﬁ 0, 20, 40 mg/kg) treatment groups were combined into a single
ataluren treatment group in nalysis model. The treatment comparison was made between this
gsebo.

combined ataluren arm an

As would be expecte ttht estimate for the treatment difference between ataluren and placebo in
both Study 007 and \eta—analysis was smaller for approach 2, when results for the non-efficacious
dose (ie, ataluren h@ose) were combined with those of the indicated dose. In addition, the results
for Study 007,and the meta-analysis using the combined approach 2 were more variable, with wider
confidence i N around the mean point estimate. As such, approach 2 represents the most
conservativ. ate of treatment effect in Study 007 and the meta-analysis as it dilutes the actual
effect of@ tablished indicated dose. Despite the more conservative approach, however, results of
the m lysis for both endpoints consistently favour ataluren (Figure 8). Because the high dose was

Studles 020 and 041, both approaches yielded the same results for those studies.

equested by EMA, the MAH will include results of the meta-analysis in section 5.1 of the Summary
of Product Characteristics (SmPC) (Clinical efficacy and safety) with the following proposed text:

"A meta-analysis was completed using all 761 patients randomised to ataluren 40 mg/kg/day (approved
dose), ataluren 80 mg/kg/day, or placebo in Study 007, 020, or 041 (Figure 8). The meta-analysis
included 354 patients on 40 mg/kg/day (approved dose), 60 patients on ataluren 80 mg/kg/day, and
347 patients on placebo. The mean change in 6MWD from baseline to Week 48 was 13.79 metres better
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in the treated arm than in the placebo arm (p=0.0086). The mean change in TFT composite score from
baseline to Week 48 was 1.26 seconds better in the treated arm than in the placebo arm (p=0.0001).”

Figure 8: Meta-analysis of studies 007, 020, and 041 using random-effects model approach

2 (combined) - ITT population, week 48

Meters, mean and 95% CI ®:

6MWD Study 007 \
6MWD Study 020 {

6MWD Study 041

6MWD Meta &

Seconds, mean and 95% ClI 0
TFT Composite Study 007 @

TFT Composite Study 020 {
TFT Composite Study 041 @
TFT Composite Meta QQ
Abbreviations: MWD, 6-minute walk distance; ANCO&@ysis of covariance; ITT, Intention-to-Treat; TFT, timed
function test
Note: Combined: comparison of combined ataluren lowsand high doses and placebo used in the meta-analysis model
across Studies 007, 020, and 041. The data for Stud and meta represent the treatment difference between
placebo and ataluren when both doses of atalure@ 0, 20 mg/kg indicated dose and 20, 20, 40 mg/kg high dose)

are combined.
ANCOVA models are applied after multiple maputation of missing data, assuming missing values were missing not at

random and utilising the complete case missin lue pattern.

In Study 007, the ANCOVA model for 6 ipicludes factors of treatment, stratification factors of age, baseline
6MWD, and baseline corticosteroid use, aig baseline 6MWD as a covariate.

In Study 020, the ANCOVA model fopg includes factors of treatment, stratification factors of age, baseline
6MWD, and duration of prior cortico @ d use, and baseline 6MWD as a covariate.

For all other endpoints, the ANC nodel includes factors of treatment, stratification factors of baseline 6WMD,

baseline time to stand from sug( d baseline corticosteroid type, and baseline MWD as a covariate.

Source: Table RSI_1_Q15 f

Whilst approach 2 onstrates consistent benefit favouring ataluren, the MAH considers that
presentation of t with combined high and low doses is potentially misleading to prescribers as it
does not reflef\ indicated commercial dose that patients will receive.

Therefor ,’\ AH proposes to include a figure that presents the data generated using approach 1
includin ch is both representative of the 10, 10, 20 mg/kg dose that patients will receive and the
overal ent effect of the ataluren indicated dose demonstrated in clinical trials (Figure 9).

N
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Figure 9: Meta-analysis of studies 007, 020, and 041 using random-effects model approach
1 (including) - ITT population, week 48

ing Placebo | Favoring Ataluren

6MWD Study 007 - b
6MWD Study 020 - @

- AL
6MWD Study 041 —_— \
6MWD Meta —

Seconds, mean and 95% CI
n .

TFT Composite Study 007 _— &/
TFT Composite Study 020 _— @

TFT Composite Study 041 ———

TFT Composite Meta _— é
Abbreviations: 6MWD, 6-minute walk distance; ANCQOVA, analysi variance; ITT, Intention-to-Treat; TFT, timed
function test

Note: Including: comparison of ataluren commercial dose veri acebo used in the meta-analysis model across

Studies 007, 020, and 041. The data represent the treatme ference between placebo and the indicated dose of
ataluren (10, 10, 20 mg/kg). r\

ANCOVA models are applied after multiple imputation of missing data, assuming missing values were missing not at
random and utilising the complete case missing valu m.

In Study 007, the ANCOVA model for MWD inclu ors of treatment, stratification factors of age, baseline
B6MWD, and baseline corticosteroid use, and base@MWD as a covariate.

In Study 020, the ANCOVA model for BMWD includes factors of treatment, stratification factors of age, baseline
6MWD, and duration of prior corticosteroid ugey, and baseline 6MWD as a covariate.

For all other endpoints, the ANCOVA modefincludes factors of treatment, stratification factors of baseline 6WMD,
baseline time to stand from supine, and@' e corticosteroid type, and baseline MWD as a covariate.

Source: Table RSI_1_Q15_1_1 2

Assessment of the MAH's nse

The MAH was requested Qesent the data of the including and composite population separately and

has presented this. \

For a prescriber Fi@ may be more relevant as this concerns the approved posology. For an SmPC
it would havci bgemelpful if also the overall effect excluding study 007 was presented, as study 007

is considere hesis generating and study 020 and 041 are considered pivotal. This is not further
pursued.e

N

Con

not pursued in view of the recommendation to not renew the conditional marketing
althorisation.
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11. Re-examination

11.1. Introduction

On 14 September 2023, the CHMP issued a negative opinion for the annual renewal of the C ional
Marketing Authorisation of Translarna. On 27 November 2023, the MAH submitted the gr for re-
examination of the CHMP opinion and on 24 January 2024, the CHMP adopted itg" fi opinion

L 4
recommending to not renew the conditional marketing authorisation for Translarna. ¢

During the decision-making process for issuing the Commission Implementing Deci n 22 April 2024

a meeting of the Standing Committee had been convened at the request of th h Republic which
discussed the content of the CHMP opinion. As a result of this discussion, on 2024, the EC returned
the opinion to the Agency and requested the CHMP to further consider llowing two scientific

questions in a revised opinion:

- whether the totality of the data including the additional data from p@nt registries and real-world
evidence highlighted by Czechia are sufficiently comprehensive to chude on the benefit/risk balance

of Translarna; @

- whether these additional data/evidence would impact the C%conclusion on the benefit/risk profile
of Translarna.

The additional real-world data brought to the attentjo @ he Commission during the decision-making
process were taken into account when re-evaluating thgbenefit-risk balance of Translarna.

In addition, in the Commission letter of 2 May 2 returning the CHMP final opinion to EMA, the EC,
taking into account the impact of the appellat@ment of the Court of Justice of the European Union
in Case C-291/22 P, requested that the proced was restarted from the point in time when the initial
scientific advisory group (SAG) was convehed, Consequently, the procedure step of the SAG-Neurology
conducted on 05 September 2023 was @nnuilled and all subsequent procedural steps were considered
invalid. The assessment of the annual fenewal was therefore reset to this stage of the initial annual
renewal procedure, i.e. prior to th uct of the SAG-N.

A new SAG-N was conducted 0) June 2024 and its outcome was taken into account by the CHMP
when re-evaluating the belﬁit- isk balance of Translarna as part of the present annual renewal

procedure. g
Considering all the abeve, MP issued a negative opinion for renewal of the Conditional Marketing
Authorisation to Tra@ a on 27 June 2024.

The MAH has.re@ted a re-examination of the opinion adopted during the committee "s June 2024
meeting.
.

On 02 %é\der 2024, the MAH submitted their documentation with grounds for re-examination
n

accordi rticle 9 (2) of Regulation (EC) No. 726/2004.

Grounds for non-renewal of the marketing authorisation were the
wing:

Whereas,

e The Committee re-assessed the benefit-risk of Translarna as part of the annual renewal
procedure taking into account the totality of data, which includes the data available at the time
of the conditional approval, data generated as per the specific obligations (the data from study
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020, as well as the data from study 041), data from STRIDE registry (study 0250) and additional
real world data made available to the Committee, as well as and on data on paediatric studies
045 and 046.

e The available data, in particular the results of study 041 conducted to fulfil the ougstanding

specific obligation with a view to confirming a favourable benefit-risk balance for the ¢ itional
marketing authorisation for Translarna, failed to confirm the efficacy of Trans n the
treatment of ambulant patients with nmDMD aged 2 years or older. c

2 4

e Based on the above, the CHMP concluded, on the basis of the comprehensiy, of data now
available, that the efficacy of Translarna is not established and therefore urable benefit-
risk balance has not been confirmed in the treatment of ambulant patie s@w nmDMD aged 2
years or older. %

The CHMP therefore did not recommend the annual renewal of the conditiohal Tarketing authorisation
for Translarna.

12. Summary of the outcome of % original renewal-
assessment procedure

12.1. Clinical aspects OQ

12.1.1. Efficacy O

The totality of the data included three random'@ontrolled trials, i.e., the initially performed phase IIb
study 007 and two phase III studies pe%med after the CMA (studies 020 and 041). These studies,
which were the main sources of evidencge, uded 753 subjects affected by nmDMD, hence a limited

subset of DMD, a rare condition (i.e., D represents less than 15% of DMD). Additional data were
generated from STRIDE (study O istry which included 277 subjects affected by hmDMD, from
real world data made available t Committee including evidence highlighted by Czechia and the

studies 045 and 046 as comple@btary sources of evidence. All these data were considered sufficiently
comprehensive to conclude t enefit/risk balance of Translarna.

The additional data proviy Czechia also included three articles discussing a registry set up, the
results from a meta—aﬂsis of 3 trials (study 041, Study 007 and Study 020) already included in the
assessment and a ¢ us article discussing the role of ataluren in the treatment of nmDMD subjects
without providing w data on efficacy of ataluren as well as case narratives from 7 CZ patients with
nmDMD treaté ith Translarna. The CHMP considered that the limited additional data provided is
insufficient eyidente to allow for a conclusion on the efficacy of ataluren with reasonable certainty. Hence,
%N e evidence from the newly provided data is very limited as compared with three formally
negative @ domized clinical trials that are considered the main sources of evidence and accordingly,
these ‘r-‘ y provided data do not impact the CHMP conclusion on the benefit/risk profile of Translarna.

idering all the above, it was considered that the benefit of ataluren is not confirmed.

12.1.2. Safety

From a safety perspective, overall data support that ataluren is generally well-tolerated in ambulatory
patients with nmDMD, with the most common adverse events being headache, upper respiratory tract
infections, and gastrointestinal disorders.
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12.2. Benefit Risk assessment

Considering that the data's totality was considered as comprehensive, as opposed to when the CMA was
first granted, and that the beneficial effect of the results from the phase 2 study could not be replicated
in the two confirmatory phase 3 studies (020 and 041), and registry data were not considered safficiently
interpretable, it was considered that efficacy of ataluren is not established and therefore a fable
benefit-risk balance has not been confirmed in the treatment of ambulant patients with nm aged 2

years or older. . %

13. Assessment of the MAH’s responses to the gr@ ds for
non-renewal of the Marketing Authorisation \Q

13.1. Introduction 0

(o)

The MAH PTC THERAPEUTICS addressed the formal grounds for nonzrenewal.

13.2. Ground #1 @
O
O

The MAH “s Grounds for re-examination:

GROUND 1: STUDY 041, PTC124-GD-041-DMNONFIRMS THE ATALUREN TREATMENT
BENEFIT DEMONSTRATED IN THE PREVIOU NDOMISED STUDIES AND THUS SUPPORTS
THE PREVIOUSLY ESTABLISHED FAVOURABL NEFIT-RISK PROFILE OF ATALUREN

The MAH fully acknowledges that Study O41@not achieve statistical significance in the modified
Intention-to-Treat (mITT) primary analysis subpopulation. This lack of statistical significance cannot,
however, be equated to an absence Koﬁence of benefit. As discussed in this ground for re-
examination, the results in the ITT Po ion and the 300- to 400-meter subgroup provide, according
to the MAH, reliable evidence of a meapingful treatment benefit across multiple highly relevant endpoints
assessing different aspects of atory and neuromuscular function which are supportive of the
established ataluren positive b@ -risk profile.

4.2.1. Study 041—the Lar&st and Most Recent RCT—Demonstrates Consistent Benefit Across
Key Endpoints in Presp@ed ITT Population

Study 041 included a\Qad population of nmDMD subjects with stratification for key baseline disease
characteristics and quirement for a stable corticosteroid regimen. In the ITT Population, ataluren
treatment result onsistent, functional benefit as recorded by nominal significance in the primary
endpoint and'th% y secondary endpoints capturing distinct aspects of disease pathology (Table 3,
Figure 10), S@ he ITT analysis includes all enrolled subjects, it is not subject to selection bias.

Table 3@ 041 demonstrates consistent treatment benefit across endpoints at week 72

(study ITT population, double-blind treatment period)
»
t LS Mean (SE) Change 95% CI Nominal
Difference Ataluren vs Placebo p value
6MWD (metres) 14.42 (6.420) (1.83, 27.01) 0.0248
10-metre run/walk (seconds) -0.78 (0.383) (-1.53, -0.03) 0.0422
4-stair climb (seconds) -1.06 (0.488) (-2.02, -0.11) 0.0293
4-stair descent (seconds) -0.29 (0.516) (-1.30, 0.72) 0.5749
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NSAA total score 0.9 (0.38) (0.1, 1.6) 0.0235

NSAA linear score 2.3 (1.02) (0.3, 4.3) 0.0246

Abbreviations: 6MWD, 6-minute walk distance; CSR, clinical study report; ITT, intention-to-treat; LS, least
squares; NSAA, North Star Ambulatory Assessment
Source: PTC124-GD-041-DMD CSR Table 14.2.1.1.12, Table 14.2.2.2.1.2, Table 14.2.2.4.1.30, Table 14.2.2.4.1.32,

and Table 14.2.2.4.1.34 t

Figure 10: Study 041 demonstrates consistent benefit across key endpoints in pre@:ified

ITT population . %

w‘r.“;‘,;._ Favoring Ataluren {\

LS Mean and 95% ClI

6MWD (m) 8 0.0248

10m Run/Walk (s) — @ 0.0422
4-Stair Climb (s) 0.0293
4-Stair Descent (s) { 0.5749

NSAA Total Score jq 0.0235
10% Worsening 6MWD Mediaﬂ)\‘J@. weeks Risk Reduction: 31% 0.0078

Abbreviations: 6MWD, 6-minute walk distance; CSR, clinical dy report; ITT, intention-to-treat; NSAA, North
Star Ambulatory Assessment * Nominal p value.

Source: Study 041 CSR Table 14.2.1.1.12, Table 14. .1.2, Table 14.2.2.4.1.30, Table 14.2.2.4.1.32,
Table 14.2.2.4.1.34, and Table 14.2.2.3.1.2 Q

13.2.1.1. Ataluren Treatment Prese(éﬁmbulatory Function

Change in 6MWD to

In the ITT Population at Week Q
the ataluren group and —67.;

least squares (LS) mean change in 6MWD was -53.01 metres in
tres in the placebo group, a difference of 14.4 metres (nominal
lowing in the rate of decline.

p=0.0248) representing a

Consistent with Studigs OQnd 020, the greatest magnitude of treatment effect was again observed
for 6BMWD and other xmnts in the subset of subjects with a baseline walk distance between 300 and
400 metres. In this roup, there was a mean treatment difference of 26 metres in walk distance (83
metres of decline{in the placebo group versus 57 metres of decline in the ataluren group), representing
a 31% slowin *@ e of decline. This finding of greatest magnitude of effect in this subgroup is consistent
across the* mies. Importantly, the 300- to 400-metre subgroup had been previously identified and
docume it peer-reviewed literature as a sensitive subgroup for 6MWD in trials of DMD patients.

Im o@y, the overall benefit in the ITT Population is not driven exclusively by this subgroup; there is
bengfit across all categories of baseline severity supporting the robustness of the findings of benefit in
D in the full ITT Population (Table 4).

Table 4: Subgroup analysis of change from baseline in 6MWD at week 72 by baseline 6MWD
(ITT population)

Baseline 6MWD Statistic Placebo Ataluren
<300 metres N 21 19

EMA/CHMP/555483/2024 Page 55/99



Mean (SD)

-143.07 (110.592)

-132.92 (121.004)

Median (min, max)

-175.0 (-277, 106)

-148.7 (-282, 63)

Median (min, max)

-36.9 (-135, 54)

N 78 82
>300 and <400 Mean (SD) -82.96 (114.034) -57.05 (109.5
metres Median (min, max) -55.0 (-337, 102.6) -31.0 (-386.4, &
)
N 71 TB.m
>400 metres Mean (SD) -38.46 (46.895) -28 9}{#&04)

maximum; min, minimum; SD, standard deviation

-26.0%143, 131)
Abbreviations: 6MWD, 6-minute walk distance; CSR, clinical study report; ITT, intention-to @ t; max,

Note: Baseline is defined as the maximum measurement of valid Day 1 and Day 2 6MWD
lost ambulation during the study were assigned a value of 0 for the first visit subjects
remaining visits while they participated in the study. Source: Study 041 CSR Tableﬁ. .3.

Time to 10% @

Time to 10% worsening in 6MWD, a secondary endpoint in Stud Ql, is another important endpoint
assessing treatment effect on ambulatory function. This endpoir@yredictive of time to LoA and thus
has been used to inform potential longer-term treatment b i
clinical trial duration. Subjects with a >210% decline i
significantly more likely to lose ambulation within 4 year;

given the understood limitations of
ation over a 12-month period are
Donald 2013a).

In Study 041, subjects in the ataluren group reache critical milestone at a median of 74.3 weeks
compared with a median of 48.0 weeks in the placebo group, for a median delay of 26 weeks (nominal
p=0.0078) ,, representing a 31% reduction in of reaching this important threshold of decline
(HR=0.69).

As expected, given the varying sensitivitWMWD with baseline function, the treatment effect in the
time to 10% worsening in 6MWD was mq@re pronounced in the subgroup of subjects with baseline 6MWD
of 2300 and <400 metres. In the 30% 0-metre baseline subgroup, ataluren treatment reduced the
risk of a persistent 10% worsening D by 2-fold compared to placebo (HR=0.53). The median time
to reach this critical milestone w weeks in the placebo group and 74 weeks in the ataluren group,
a difference of approximately eks observed within the relative short duration of a clinical trial and
a 47% reduction in risk of thissthreshold (p=0.0011).

Loss of Ambulation

Consistent with the \g of decline in 6MWD and the significant delay in the time to persistent 10%
worsening and 3 —’we decline in 6MWD, ataluren treatment also resulted in fewer subjects losing
ambulation durjng,the 72 weeks of Study 041. Nearly twice as many subjects in the placebo group (20
[11.4%] sub@lost ambulation by Week 72 than in the ataluren group (12 [6.6%] subjects).

.
4.2.1.2 @en Treatment Preserves Neuromuscular Function Key to Activities of Daily Living
NSA

NSAA, a validated and highly relevant 16-item functional scale developed specifically for DMD,
th were nominally statistically significant treatment differences of 0.9 points in total score (p=0.0235)
and 2.3 points in linear score (p=0.0246). Critically, ataluren reduced the risk of losing the ability to
perform all 16 individual functions in the scale, with an over 30% relative risk reduction for the tasks of
standing, walking, box climbing, and getting to sitting position (Figure 11). According to the MAH, these
NSAA results provide clear evidence of a meaningful ataluren treatment benefit in the preservation of
neuromuscular functions important for patient autonomy.
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Figure 11: Ataluren treatment reduces risk of loss of ability to perform NSAA functional
tasks relevant to daily life

% of Subjects With Loss of Function at Week 72 (041 ITT Population)

Climb box step - right

Get to sitting
>30%

—_—
Stand  — risk reducti
Walk (10M)  ——

Run (10m)
Descend box step - right * %
Hop right \
Hop left {

Rise from floor

Climb box step - left

Descend box step - left O
Stand on heels N
Stand on one leg - left
Jump
Stand on one leg - right
Stand up from chair
0% 10% 20% W 40%
Placebo ® Translarna

Abbreviations: CSR, clinical study report; ITT, intention-to-treat; NSAA, Ngrth Star Ambulatory Assessment
Source: PTC124-GD-041-DMD CSR Table 14.2.2.5.1.4 and Figure 14.2.

In Figure 11, the percentage of ataluren-treated subjects i @T Population who lose the ability to
perform each of the 16 NSAA tasks is shown in blue. Per@nce on the NSAA is predictive of loss of

upper-limb muscle function, subsequent loss of Iungx (Ekici 2011), and onset of cardiomyopathy
(Ergul 2012). Ataluren treatment resulted in fewer subjects losing the ability to perform each of the 16

tasks. O

When calculating a relative risk reduction of I@the ability to perform each task, ataluren treatment
resulted in an at least 20% relative risk reductio® of losing the ability to perform 12 of the 16 tasks and
an over 40% relative risk reduction of losj e ability to perform 4 tasks. Thus, according to the MAH,
ataluren treatment preserves the abilié rform important functional tasks in more subjects.

Given that the loss of even one f on the NSAA has been described by patients and families as
meaningful, the meaningfulness o risk reduction associated with ataluren treatment can be readily

appreciated. @

Timed Function Tests

Ataluren was favoureQ‘r th of the TFTs, secondary endpoints that measures the ability to perform
standardised tasks t e important for functional activities in the daily life, and there were nominally
statistically significanf treatment differences of 0.78 seconds (p=0.0422) and 1.06 seconds (p=0.0293)
for 10-metre wm@ and 4-stair climb, respectively. These treatment differences exceed the 1-second

threshold est@ed as clinically meaningful (Bendixen 2014).
*

4.2.2. M le Factors Support That Study 041 is a Reliable Source of Evidence of Benefit
A

t@&l test, based on randomisation and controlling the risk of a false-positive result, is arguably
t accepted way to establish that treatment difference is indicative of a true drug effect. However,
abSence of a statistically significant result in the primary analysis subpopulation does not indicate an
absence of effect, according to the MAH. Other sources of evidence, including clinical data beyond the
primary analysis, can also provide compelling evidence that a drug effect truly exists and mitigate against
a chance finding of benefit. Consideration of the broader available data is particularly useful for rare,
heterogeneous diseases, in which subjects progress at different rates of progression. Several important
factors support that benefit can be reliably determined on the basis of Study 041 results.
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4.2.2.1. Consistency of Favourable Findings Across Multiple Endpoint 3 Studies Supports
Reliability of Conclusion of Benefit

The ataluren clinical programme includes 3 randomised placebo-controlled trials in nmDMD that enrolled
similar patient populations reflective of the broad ambulatory nmDMD population and the indication:
Study PTC124-GD-007-DMD (Study 007), Study PTC124-GD-020-DMD (Study 020), and Stud C124-
GD-041-DMD (Study 041). \6

favour ataluren. This treatment benefit is registered across primary and secondary efi s from the
placebo-controlled studies, including 6-minute walk distance (6MWD), 10-metre run/walk,4-stair climb,
4-stair descent, and the North Star Ambulatory Assessment (NSAA) (with the la dpoint assessed
only in Study 020 and Study 041), capturing distinct aspects of DMD disease y (Figure 12).

For the over 700 boys across the 3 studies, from study to study and endpoint to endpog‘ t&: results

This replication of favourable results across 3 studies supports that the ob effect is real and not
due to chance. In the absence of an ataluren treatment benefit, the agestiits would be distributed
randomly, with some endpoints in some studies favouring ataluren and ﬁ avouring placebo. Instead,
there is a consistent identification of treatment benefit. From study to st&dy and endpoint to endpoint,
the results favour ataluren. {

the previously established favourable benefit-risk assessmen aluren, thus justifying the continued

In addition, this consistency of benefit supports that the data:glted in Study 041 do not challenge
availability of ataluren treatment, according to the MAH. Q

Figure 12: Consistent treatment benefit in 3 ran sed placebo-controlled studies at
indicated dose provides assurance of reliability of findings (studies 007 [ITT], 020 [ITT],
and 041 [ITT]) é

-
y I el A .
& ‘Favoring Placebo | Favoring Translarna

LS mea(d'%% Cl
100 -80 60 40 -20 20 40 60 80 100

6MWD (m) s
ST E—
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10m Run/Walk (s) e
T
O — @ Study 007
. . it
4 Stair Climb (s) { —_— ® Study 020
4 Stair Descend (s) Q — ® Study 041
&
10 8 6 \ 4 - 8 *NSAA was assessed only in
Rl L i Study 020 and Study 041
NSAA Total Score* @ —
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Sc\

Abbreviation@D, 6-minute walk distance; CSR, clinical study report; ITT, intention-to-treat; LS, least squares;
NSAA, No ﬁ% mbulatory Assessment

not established as an endpoint at the time Study 007 was designed. NSAA total score and linear
assessed only in Studies 020 and 041.

udy 007 CSR Table 14.2.1.8.5B, Table 14.2.3.2.2B, Table 14.2.3.3.2B, and Table 14.2.3.4.2B;
0 CSR Table 14.2.1.3.1, Table 14.2.2.2.2, Table 14.2.2.3.2, Table 14.2.2.4.2, Table 14.2.3.2, and Table
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4.2.2.2. Consistent Evidence of Benefit Demonstrated in Previously Identified 300- to 400
Metre Subgroup

Given the heterogeneity in DMD disease progression, efforts have been made to identify subgroups in
whom the 6MWD may be more sensitive to treatment effect during the course of a randomised, placebo-
controlled study. It has been found that boys with greater than 400 metres in baseline wal ance
tend to be stable over the course of a trial—making it challenging to capture treatment benefj sease
progression. Conversely, boys with less than 300 metres in baseline walk distance tend ress too
rapidly to enable a therapy to register a clear benefit on endpoints that assess ambulat ction. The
population with a baseline walk distance between 300 and 400 metres is thus more sgnsitive to change
in the timeframe of a clinical trial. The results of the two previous ataluren rando studies, as well
as other DMD studies, have supported that subjects with baseline 6MWD of 0 metres may be
an optimal subgroup in whom to capture treatment effect. The renewal of th tgren CMA in 2017 was
based on the findings of greater benefit, relative to the ITT Population, N e 300- to 400-metre
subgroup, which supported the renewal of the CMA in 2017. (Note: the s ion of the mITT Population
in Study 041 was a failed attempt to further refine this group.) In 041, nominally statistically
significant benefit across 6MWD and other key endpoints was ggain demonstrated, with greater
magnitude than in the ITT Population (Table 5). 6{

Table 5: Study 041 demonstrates consistent treatment fit across endpoints at week 72
in 300- to 400-metre subgroup (study 041, double-l@ réatment period)

Endpoint LSM n@)vChange 95% CI
D rence Nominal
Ataluren vs Placebo p value
6MWD (metres) A@zl (11.203) 2.22, 46.20 0.0310
10-metre run/walk (seconds) 01.29 (0.636) -2.54, - 0.0429
0.04
4-stair climb (seconds) x{ -2.29 (0.813) -3.88, -0.69 0.0050
4-stair descent (seconds) ‘u -0.97 (0.879) -2.69, 0.76 0.2714
NSAA total score 1.1 (0.65) -0.1, 2.4 0.0837
NSAA linear score 3.3 (1.61) 0.1, 6.4 0.0419
Abbreviations: 6MWD, 6-minute iStance; CSR, clinical study report; LS, least squares; NSAA, North Star

Ambulatory Assessment
Source: Study 041 CSR Table 4.271.1.17, Table 14.2.2.4.1.31, Table 14.2.2.4.1.33, Table 14.2.2.4.1.35,
Table 14.2.2.2.1.3

Importantly, since thg 300-%Q 400-metre subgroup was previously identified as an important subgroup
of interest, the resultS\this population are not prone to selection bias.

4.2.2.3. Multipl itivity Analyses Confirm the Robustness of the Study 041 Results

L 4
The robustnes indings in the ITT Population are further supported by a set of sensitivity analyses

ncy in both point estimate and the associated p values all confirms the reliability of findings
in the ITT Population, supporting that the observed ataluren treatment benefit is real and
le' and not affected by type of analysis model, endpoint definition, or missing data handling (Table
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Table 6: Consistency of primary and sensitivity analyses of change from baseline in 6MWD at
week 72 confirms reliability of results

Change From Baseline in 6MWD at
Week 72 (Metres)

Treatment

Difference
Analysis Placebo | Ataluren (SE) @value
Primary Analysis '™
MMRM categorical model® -67.43 -53.01 14.42 (6.4NJ 0.025
Sensitivity Analyses ‘\ -

Primary MMRM model using average 6MWD ) ) @5
value at Baseline and Week 72° 65.17 >0.35 1‘% 2 0.020

Primary MMRM model excluding COVID-19

. s -66.60 -51.82 (6.549) 0.024
impacted visits

z:lr;ary MMRM model including first sibling -68.48 54.71 i 78 (6.658) 0.039
Primary MMRM model with LOCF -67.74 -Slﬁ 15.85 (6.272) 0.012
Primary MMRM model with missing values ) )

imputed using MI method 69.42 A @ 15.35 (6.442) 0.017
Prlmary MMRM model with missing values -69.58 19 15.40 (6.463) 0.017
imputed using control-based MI method N

Primary MMRM model with missing values <~‘

imputed using control-based MI method for - 7.@ -53.09 14.43 (6.434) 0.025
informative dropouts® \

Abbreviations: 6MWD, 6-minute walk distance; AE, adverse event; COVID-19, coronavirus 2019; CSR, clinical
study report; LOCF, last observation carried forward; M@Itiple imputation; MMRM, mixed-model repeated
measurement

@ MMRM model includes random intercept, baseline @nitant corticosteroid type (deflazacort,
prednisone/prednisolone), baseline 6MWD category (<800 metres, 300 to <350 metres, 350 to <400 metres,
>400 metres), baseline time to stand from SUIWS seconds, =5 seconds), baseline 6MWD, treatment, analysis
visit (as a categorical variable), the interactioff of dfalysis visit and baseline 6MWD, and the interaction of analysis
visit and treatment with Toeplitz covarianc . P Average of valid Day 1 and Day 2 assessments is used for
the baseline and Week 72 visits. ¢ Contrc@d MI method is applied to missing values for subjects who withdrew
from the study due to an AE, withdrawmacohsént, or investigator decision, in which the missing values are imputed
using values from placebo subjects w @ pleted the double-blind period of the study without any missing values.
Note: In analyses, subjects who lospragibtlation during the study were assigned a value of 0 at the first
nonambulatory visit and for all rega g visits while they participated in the study.

Source: PTC124-GD-041-DMD €SR Table 14.2.1.1.12, Table 14.2.1.1.13, Table 14.2.1.1.14, Table 14.2.1.1.15,

Table 14.2.1.1.16, and TableQ d2-1.1, Table Ground2-1.2, and Table Ground2-1.3
4.2.3. Ground 1 NCO clusions

The treatment ben f ataluren in slowing disease progression and preserving ambulatory and
neuromuscula; f@on has been reliably demonstrated across multiple highly relevant endpoints in
Study 041 in Population and the 300- to 400-metre baseline walk distance subgroup. These
findings of Qare consistent with the results of the prior randomised trials of ataluren in nmDMD.
While th y be concerns regarding the interpretation of Study 041 results in the context of missing

the st rimary endpoint, the findings of consistent benefit in the ITT Population across all study
en does not challenge the previous conclusion of a favourable benefit-risk profile. Rather, the

in Study 041 support the established benefit-risk profile and the continued availability of
atalyren.

Assessment of the MAH “s Ground #1 for re-examination

Ground for re-examination #1 refers to the efficacy results obtained in study 041 as well as multiple
sensitivity analyses considered to confirm the robustness of these results.
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Since the study 007, which was used to support the CMA and the first SOB study 020 have already been
assessed the focus of this discussion is the second SOB, study 041. The design of this study was based
on the experiences with studies 007 and 020 and input from DMD experts consulted in and ad hoc SAG-
N convened by the CHMP to gain insight on the optimal design of the SOB to get comprehensive evidence.

While admitting that the main study 041 failed to show statistical significance in the pre—specifie@nary
analysis population, i.e., the modified intention-to-treat (mITT) Population, the MAH rais same
arguments as during the initial renewal procedure, e.g., highlighting efficacy results obtaj mthe ITT
population as well as in the 300-400 metre subgroup. According to the MAH, these® a%s would be
supportive of the established ataluren positive benefit-risk profile. However, in %ntext of the
obtained CMA for Translarna (ataluren), study 041 (SOB 2) was necessary to confi@m findings of the

(post hoc) analyses of the former studies 007 (initial) and 020 (SOB 1).

According to the CSR of study 041, the key inclusion criteria encompass uchenne patients with
genetic evidence of nmDMD. Included patients were defined to be >5 ygarshof age and treated with
systemic corticosteroids for a minimum of 12 months with no significaﬁaange in dosage or regimen
for a minimum of 3 months prior to study start. Additionally, they had aseline 6MWD >150 meters
and were able to perform TFTs (run/walk 10 metres, climb 4 stairs %cend 4 stairs, stand from supine)
within 30 seconds.

While the ITT population included all randomised subjects (N= or placebo, N= 183 for ataluren) the
mITT population as targeted primary efficacy populatior@ﬂ included those subjects from the ITT
Population who were >7 to <16 years of age and who h aseline 6MWD of =300 metres and a time
to stand from supine of =5 seconds (N= 93 for pIaceR\ = 92 for ataluren).

Based on the study results and experiences (i.e.@t hoc results) obtained from the previous studies
007 and 020, the mITT population was consi to be a more sensitive population for a possible
treatment effect and was selected as the pre-Qified primary analysis population in study 041 to
confirm the effect obtained in the earlief$tudies. This also implicates several statistical considerations
(see below) for the intention to demonste‘?’obustness of the effect, respectively confirmatory evidence
of efficacy obtained from this phase@s udy and consequently to fulfil the outstanding SOB of the

conditional MA. Q

Therefore, results from study Q the overall ITT population or additional subgroups can only be
considered supportive in theﬂ‘-I t of this application. Although, it is agreed with the MAH that the ITT
population is considered t lation most closely aligned with the indication for Translarna, it has not
been pre-specified as the ary analysis population for study 041.

While the 6MWD te% the primary efficacy outcome parameter, key secondary efficacy variables
were the NSAA and,T (walk/run 10 meters and climb and descend 4 stairs). The change from baseline
to week 72 in4 arameters was compared between ataluren and placebo treatment arms.

In the groun{fy re-examination, the MAH focuses again on the results in the ITT population as well as
on those }ned in subgroups of the ITT population, e.g., the baseline 6MWD =300 - <400 m subgroup.
This is n nsidered justified or appropriate.

As\di ed above, not the ITT population but the mITT population was predefined as the analysis

lation for the primary hypothesis test to confirm for the primary outcome measurement, the 6MWD,
the data of studies 007 and 020 (the observed effect in 6MWD between ataluren and placebo seen in the
initial phase 2 study (i.e., study 007) supported the conditional marketing authorisation in 2014 and the
effect in the post hoc analyses of studies 007 and 020 supported the renewal of the conditional marketing
authorisation in 2016). The type I error rate is controlled only when adhering to the pre-specified testing
strategy such that the analysis based on the ITT population does not provide confirmatory evidence of
efficacy. Post hoc re-defining the testing strategy including a re-definition of the priority of analysis
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populations in knowledge of the data results in additional chances for false positive conclusions with loss
of control of type I error (furthermore, the point estimates are also biased as a consequence of data
driven post hoc prioritisation of analysis populations). No further confirmatory conclusions are possible
in a clinical trial where the primary null hypothesis cannot be rejected. Therefore, all additional findings
need to be considered exploratory; particularly, claims of statistical significance are not valfghbut p-
values can be considered descriptive/nominal only. b

With regard to efficacy findings on the functional outcome measurements, i.e., 6GMWD, theti function
tests (10 metre run/walk, 4 stairs climb and decent), NSAA total score and NSAA linear” %and taking
the above-described statistical considerations into account, the results obtained in &T population
reached nominal significance for a number of endpoints, with the exception of 4-s®escent.

Importantly, the prioritisation of the mITT population as the primary analysis@ation was based on
the hypothesis that this subpopulation is more sensitive for demonstratio % reatment effect, i.e.,
that the treatment effect is larger in the mITT population in line with findings from the previous studies.
However, the contrary was the case such that the credibility of the ts in the ITT population is
questionable. To demonstrate, that results based on the ITT populatiof”essentially differ from those
based on the mITT population, both analyses sets are again preseHQj in parallel in the following table
(reference is made to variation EMEA/H/C/002720/11/0069). @

Table 7: Analysis of primary and key secondary efficac@oints at week 72 (mITT and ITT
populations, study 041, double-blind treatment periQ\

Endpoint miTT, Q ITT
LS Mean (SE) ‘\ LS Mean (SE)
Change Difference Change Difference

Ataluren — Pla@ p-value Ataluren — Placebo p-value
BMWD (metres) 8.26 (9. 0.3626 14.42 (6.420) 0.0248*
BMWD (metres/week) 0.11 (0.% 0.3626 0.20 (0.089) 0.0248*
. 9.7%¢placebo 0.4803 11.4% placebo 0.1768

LoA (% subjects) 5.4%% ren 6.6% al:ijaluren
NSAA total score .57) 0.1258 0.9 (0.38) 0.0235*
NSAA linear score . (1.38) 0.0656 2.3 (1.02) 0.0246*
TFT composite (seconds) Q 04 (0.611) 0.0892 -0.70 (0.412) 0.0904
10-metre walk/run (seconds) 0.73 (0.552) 0.1877 -0.78 (0.383) 0.0422*
4-stair ascent (seconds) AQ -1.73 (0.729) 0.0179* -1.06 (0.488) 0.0293"
4-stair descent (seconds) ( -0.19 (0.768) 0.7997 -0.29 (0.516) 0.5749

Abbreviations: 6MWD, 8-mi alk distance; ITT, intention-to-treat: LoA, loss of ambulation; LS, least squares;
mITT, modified intention-to-t SAA, North Star Ambulatory Assessment

Note: * indicates statistigally significant p-values <0.05

Source: Table 14.2.1 flxble 14.2.1.1.12, Table 14.2.2.1.1.3, Table 14.2.2.1.1.8, Table 14.2.2.2.1.1,
Table 14.2.2.2.1.2, T@.2.2.4.1.30, Table 14.2.2.4.1.32, Table 14.2.2.4.1.34, Table 14.2.2.4.1.38,
Table 14.2.2.4.1.39sabi€ 14.2.2.4.1.40, Table 14.2.2.6.1.1, Tahle 14.2.2.6.1.2

L 4
As shown in ble above, the pre-specified primary analysis population (mITT) failed to show
statistical SK. nce for the primary endpoint 6MWD and only showed a nominal statistically significant
p-value fi of the secondary endpoints, i.e., for 4-stair ascent.

ven in the ITT population, despite reaching nominal statistical significance, the result on the
ndpoint, the 6BMWD, cannot be considered clinically relevant.

in the mITT population a treatment difference of 8.26 meters was observed, the ITT population
showed a treatment difference of 14.42 meters from baseline at week 72. In the context of a CMA, study
041 was imposed as a SOB with a view to confirm a favourable benefit / risk balance supporting the
CMA. In this sense, it is important to note that none of these effect sizes is close to the 31.3 meters
observed in the corrected ITT population (low dose and placebo arms only N=114) of the initial study
007. Additionally, these effect sizes are not within the observed values derived from post hoc subgroup
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analyses in the 007 study (49.9 m in a subpopulation of participants aging 7-16 years with baseline
6MWD >150 and <80%pred N=63) and in the 020 study (47.2m in a subpopulation of participants aging
7-16 years with baseline 6MWD between 300-400m N=99) supporting the CMA renewal in 2016.
Although it is acknowledged that published MCID can only serve as a landmark in interpreting the clinical
relevance of obtained differences in change from baseline to end of study, it is noted that non these
effect sizes is close to the cut-off value for a clinically relevant effect, which has been defined CID
of at least 30 meters for 6GMWT distance (McDonald et al, 2013).

The treatment difference of around 26 meters seen in the baseline 300-400 m 6Mwﬁ@oup of the
ITT population (N=78 for placebo, N=82 for ataluren) reflects what has been shox&i}: the previous
ataluren studies, namely that this subgroup is the most sensitive for changes @’I DT, while the
subgroups of <300 meters and =400 meters 6MWD both had treatment diff s of only around 10
meters. Importantly, also the baseline 300-400 m 6MWD subgroup had n eén selected as the pre-
specified primary analysis population for study 041 and therefore co@ serve as supportive
evidence. Of note, that treatment difference was around 47 meters in -400 m 6MWD subgroup
of study 020 (N=99). %

Further subgroups according to baseline 6MWD, as well as time to 16{/0 worsening in 6MWD and loss of
ambulation, all based on the ITT population were again disc@ by the MAH as other important
measures to assess the treatment effect on ambulatory funct%owever, the time to 10% worsening
of 6MWD is considered to represent a responder analysis d m the 6MWD and does therefore not
represent any novel data per se. Loss of ambulation, on mer hand, is acknowledged as an endpoint
representing clinical relevance and could provide su c@ information in the context of the obtained
results. In study 041 loss of ambulation (LoA) has been8efined as the inability to perform the 10-meter
run/walk test within 30 seconds at any post—basel@isit and for all remaining visits (reference is made
to the study protocol of study 041). Its defini ffers from that used for the comparison between
subjects from the STRIDE and the CINRG regiQ.

Change in NSAA total score was a key se ﬁaly efficacy endpoint and the NSAA is considered a relevant

endpoint by experts in the field for D dies. It is noted that in the mITT population the treatment
difference was neither statistically sigwifidgant for the NSAA total score (p=0.126) nor for the NSAA linear
score (p=0.066), whereas in the der ITT population it reached nominal significance; NSAA total

score (p=0.024) and linear sm =0.025). Note that the p-values are descriptive only, i.e., no
statistical significance can beﬁ d after the failure of the primary analysis (see above). These results
therefore cannot be consi for confirmatory purposes, they should be regarded as exploratory or
hypothesis generating onlySProm a statistical point of view, it is important that the analyses follow the
predefined statistical&ysis plan, to avoid loss of control of type I error and increased risk of chance
findings and biased estimates. Accordingly, the results from the broader ITT population may only
be viewed as Qy sis-generating in this study 041.

Taking into a@t the aforementioned considerations about MCIDs, , the nominal treatment difference
of 0.9 poi t e NSAA total score both in the mITT and the ITT population is not a clinically meaningful
change t@ as reference the MCID of 2.32 points described by Haberkamp 2019 [using a distribution
based ach that refers to the original NSAA raw scale; in addition the described MCID relates to the
co igh between the NSAA total score and a new functional endpoint (Stride Velocity 95% Centile,

C, and therefore needs primarily to be interpreted in this context] or to the MCID of 3.5 points
proposed by Ayar Gupta 2023 (using an anchor based approach on the 6MWD).

The MAH also re-presented results on loss of NSAA functions, e.g. of all and of partial NSAA tasks relevant
to patients’ daily life, based on the ITT population but not based on the mITT population, thus again
limiting the interpretation of the obtained results.
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The additionally discussed results for the TFTs did not provide further support as they were nominally
significant only for 10 metre run/walk and 4 stair climb based on the ITT population with only nominal
significance for 4 stair climb in the mITT population.

Consistency of the observed findings across the three placebo-controlled clinical studies was c

the MAH by again showing results of the functional endpoints for the three studies (Figure 12). @

only for the study 020 the pre-defined primary efficacy population is presented. For stud '-3 a post

hoc corrected ITT population is presented and for study 041 the ITT population is pre d” In fact,

these populations are not comparable in terms of age and 6MWD performance at stuﬁq;%ation (cITT
ud

for study 007 included patients aged = 5 years and 6MWD > 75 m at baseline; ITT for 020 included
patients aged 7-16 years and 6MWD >150m and <80%pred; ITT for study 041 i ed patients aged
> 5 years and 6MWD >150m and <80%pred). Further, the provided results support the claimed

consistency of treatment effects. Figure 12 supports that on average the larg effiect sizes are observed
in study 007 while on average the smallest effect sizes are reported in stu@ 1 in spite of its longer
follow up (i.e. 72 weeks versus 48 weeks in study 007 and 020).

(o;

roup for different functional
endpoints. However, it has not been selected to be the pre-specifie imary analysis population in study
041 and therefore evidence of the results is limited.

The MAH provided again results in the baseline 300 - 400 m 6MWE

To confirm robustness of obtained study 041 results, the M ovided again pre-defined sensitivity
analyses for change from baseline at week 72 in 6GMWD in t opulation, yielding comparable results
as obtained in the primary analysis in the ITT populatitQ/ ich however was not the primary analysis
population. The results of now provided additional s ity analyses (Table 6), i.e., primary MMRM
model with LOCF, primary MMRM model with missing values imputed using MI method and primary
MMRM model with missing values imputed using c@l—based MI method were in line with those already
provided and implicate, that assumptions made forvhandling missing data had no relevant impact on the
obtained results in the ITT population. H ver, the post hoc nature of these analyses has to be taken
into account. Moreover, these additional%ivity analyses were not provided in the primary analysis
mITT population. It is noted, that res (dpredefined sensitivity analyses of the primary endpoint in
the mITT population failed to sh é{ical significance with most of the mean differences between
ataluren and placebo yielding eveohaller differences than those observed in the primary analysis (i.e.
<8.26 meters) (reference is m@ rocedure No. EMEA/H/C/002720/11/0069).

Overall, the MAH provided é%—discussion of earlier submitted data, pointing out the consistency of
favourable findings acro all endpoints in Study 041, (ii) the three RCTs in the ataluren clinical
programme (iii) and viously identified 300- to 400-metre subgroup.

With the exceptio hree additional sensitivity analyses for study 041 on the primary outcome

parameter, the , performed in the ITT (but not in the mITT) population, no new analyses could be
@

identified by t P.

The MAH, ssion with respect to study 041 results again focused on the ITT population and a

subpopu , 1.e. those patients with an initially preserved walking ability in the 6MWD of 300-400
metre@ ght of the fact that the mITT population was defined to be the primary analysis population
an nces to a different population, cannot be agreed in the given context.

Taking the overall information and analyses from Study 041 into account with specific focus on results
in the pre-specified mITT population that however failed to show statistical significance and clinical
relevance with regard to the primary outcome parameter, this study could not confirm the benefit
observed in the post hoc (cITT) analysis of the initial study 007 that formed the basis for the CMA and
the post hoc subgroup analyses in the studies 007 and 020 supporting the CMA renewal in 2016
(EMEA/H/C/002720/R/0022).
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Therefore, a benefit could not be confirmed based on the SOB2 study 041.

Ground #1 not resolved.

13.3. Ground #2 t

The MAH “s Grounds for re-examination:

2 4
GROUND 2: STRIDE REGISTRY PROVIDES RELIABLE SUPPORTIVE EVIDENCE &NG-TERM
MEANINGFUL ATALUREN BENEFIT WITH RIGOROUS METHODS TO MITIGAT, S, AS
VERIFIED BY AN EXTENSIVE SET OF SENSITIVITY ANALYSES

4.3.1. The STRIDE Registry Provides an Important Opportunity for Qent of Long-Term
Cumulative Benefit

Randomised placebo-controlled clinical studies, with a maximum durati@ 1 to 1.5 years, can feasibly
only evaluate a short segment of the decades-long progression OQD. Thus, while these trials can
inform short-term treatment benefit, they cannot fully inform the w rm cumulative treatment benefit
of a DMD therapy on the key morbid disease transition points li 0A and pulmonary function. This is
particularly the case for DMD, which in addition to being rare%iscussed, has a highly heterogenous

disease course. Q

Treatment registries, in contrast, allow for direct m ent of long-term treatment effects and thus
can confirm that treatment benefits recorded over the“short-term duration in clinical studies manifest
cumulatively in long-term meaningful effect. T@mportance of treatment registries in informing
regulatory decisions is increasingly recognisedQ ttigan 2019, Jonker 2021).

As discussed in detail within this section, the rigorous design and conduct of STRIDE, the appropriateness
of the CINRG natural history compar %he use of propensity-score matching to ensure the
comparability of the populations, and itional analyses and peer-reviewed literature addressing all
known potential sources of bias, 69 those raised in the ataluren review procedure, make the
STRIDE Registry a reliable sourcence of meaningful treatment benefit. Furthermore, the STRIDE
Registry confirms that change igfFlis€ase trajectory during the short-term duration of the clinical studies
manifests cumulatively meani gmpact on the key morbid transition points of the disease.

4.3.2. Rigorous Des Sup:aorts Robustness of STRIDE Registry as a Data Source for Real-
World Evidence o@atment Effect

The STRIDE Reg @Mas designed in close collaboration with EMA, DMD experts, and patient advocacy

groups to en igorous assessment of the long-term safety and effectiveness of ataluren treatment.
.
STRIDE z%signed with the following elements that support its reliability as a data source for long-

term ass ent of ataluren treatment:
&:Iusion criteria that require enrolled patients have genetically confirmed nmDMD

e Biopsy diagnosis to confirm that participants have DMD and not less severe forms of muscular
dystrophy like Becker muscular dystrophy that could bias results (Note: this was a concern raised
in the review procedure.)

e Standardised definitions for key study assessments, including LoA

e Regular assessment of key outcome measurements
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e Procedures for data collection, data entry, and data monitoring to ensure data quality including
a secure web-based data entry system and on-site data monitoring at regular intervals

In addition, the STRIDE Registry provides a comprehensive dataset of patients with nmDMD treated with
ataluren, enabling the reliable assessment of long-term treatment effect.

e STRIDE includes a large population of over 300 nmDMD patients with average follow- f 5.5
years, enabling the assessment of long-term treatment effects. é

o Data for the primary endpoint of LoA are comprehensive because there is a hi %ention rate
of enrolled patients, with approximately 85% of the population ongoing in thHe, STRIDE Registry
after 5.5 years and LoA is prospectively collected. O

e The majority of patients in Europe who are prescribed ataluren were e\@in STRIDE. In some
countries, including Italy and the United Kingdom (UK), the vast m ity of patients prescribed
ataluren are included in the STRIDE Registry. As discussed in thi und, results from these
countries corroborate the overall results, confirming that selecti ias is not a concern.

STRIDE thus includes the key elements to ensure the data can ﬁble reliable determination of the
I

effects of ataluren on long-term disease progression and meanin@ inform regulatory decisions.

4.3.3. The CINRG Duchenne Natural History Study D@tbrovides a Robust and
Appropriate Comparator Population

At the request of EMA at the time STRIDE was desi O,PTC sought an appropriate rigorous natural

history comparator population to contextualise t@bserved treatment effect of ataluren recorded in

STRIDE.

The well-regarded CINRG Duchenne Natural HQy Study, the largest, prospective multicentre natural
history study conducted at expert DMD cé¥itres primarily in North America and Europe, was selected for
the quality and comprehensiveness of the data collected as well as its comparability to STRIDE on a

number of key elements. 0

Multiple factors support the suita f CINRG as the basis for establishing an external control:

e CINRG includes only pa @ s with genetically confirmed DMD.

e CINRG, like STRIDENI nducted at expert DMD centres, with optimised care and adherence to
international prac guidelines. In particular, the guidelines for corticosteroid use (including
regimen and ing) under which all CINRG-enrolled patients were managed were the same as

those used @e management of STRIDE patients.
o CINRGW‘@S a sufficiently large population to allow for matching with the STRIDE dataset.
. CINR€tha were collected prospectively, maximising the standardisation of data collection.

o @erage of 5 years of follow-up time in CINRG is similar to that of the 5.5years mean
ment duration captured in the STRIDE Registry.

;:NRG allowed for access to patient-level data to facilitate matching between the CINRG and
STRIDE cohorts.

e Loss of ambulation, the key comparator analysis endpoint, was defined identically in CINRG
and STRIDE as full-time wheelchair use.

¢ Ambulatory status was available for 98% of CINRG patients, minimising the risk of
ascertainment bias.
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Thus, a number of critical considerations informed the selection of CINRG (as endorsed by the expert
steering committee and EMA) as the comparator population to support the reliability of the analyses with
STRIDE. In addition, elements of STRIDE, including the design of the case report forms to mimic those
in CINRG, were intended specifically to enable this planned comparison.

4.3.4. Propensity Matching Based on Key Factors Influencing Disease Progression %llted in
Comparable Populations From STRIDE and CINRG to Allow for Reliable,c@arison of
Ataluren Treatment Effect {\

Initial comparisons of the full populations of STRIDE and CINRG determined that @opulations had a
great deal of overlap in terms of standard of care and key disease charac . Importantly, the
quality of both data sources was high for the primary endpoint of LoA, whichawas'¥arospectively collected
at expert sites in both studies, with an identical definition. Missing data wer imal, and subject-level
data were comprehensive for key prognostic factors, including age at fi ptom and age of steroid
initiation, and steroid type, duration, dose, and regimen. It was also u@stood that functional status
measures were not available for all subjects, that the two studies weﬂot completely contemporaneous,
and that while STRIDE included only nmDMD subjects, CINRG incl ubjects with a range of causative
mutations, making it critical to ensure the comparability of th opulations.

Propensity-score matching was used to further ensure subij nd disease characteristic covariates
between individual subjects in each population were b d (Inacio 2015). A propensity score is a
numerical representation of the probability of an indi 'd@ubject being assigned to a particular cohort
(in this case STRIDE or CINRG). While the population&TRIDE and CINRG were generally comparable,
propensity scores were applied to match indiviSTRIDE and CINRG subjects to mitigate for any
imbalances in prognostic factors between the ahdomised populations and thus derive an unbiased
estimate of treatment effect. Q

The propensity-score match model was, &blished based on the core prognostic indicators of DMD
progression identified in a systemati c,uﬁture review that confirmed that the subject and disease
factors most influential of disease tfajegtory include age of symptom onset, corticosteroid type, and
duration of corticosteroid use (M 2010, Ciafaloni 2016, McDonald 2017, Ferizovic 2022). Age of
symptom onset is a critically irm nt indicator of disease severity and future trajectory of DMD; the
younger a boy with DMD i e first clinical sign or symptom, the younger they are when they
experience LoA (Ciafaloni

Corticosteroid use isﬁm t impactful intervention influencing the trajectory of DMD progression.
Accordingly, the pro y-score model incorporated not only age of initiation of corticosteroid use but
also type of cortj @)id used and duration of corticosteroid use from the date of first systemic
corticosteroid ¢ &I the date of LoA or the date of last assessment.

On this basis(y)ropensity score was created using a logistic regression with the following matching
covariate

. tion of deflazacort use (<1 month, =1 month and <12 months, =12 months)
Duration of other corticosteroid use (<1 month, =1 month and <12 months, =12 months)
Age at onset of first symptom

e Age at initiation of corticosteroid use

The populations resulting from this primary match are comparable for the matched parameters,
validating the match, and for other key disease characteristics, including corticosteroid dose and regimen
and functional status at study entry (Table 7). Furthermore, the populations had equivalent baseline
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function as assessed by 6MWD and 10-metre run/walk—despite not being matched on these criteria—
validating that the propensity model parameters produced comparable populations in terms of disease
severity and progression.

In the ataluren review procedure, reviewers had raised concerns that the STRIDE and CINRG pgpulations
were not matched for steroid use and dose, nor for baseline functional status. Table arly
demonstrates that the prespecified matching algorithm results in populations that are highlysirilar for
these parameters. In addition, as summarised above, when these factors are added t atching
model, the results confirm those of the primary analysis. Thus, these two concerns regé@he STRIDE
analyses have been addressed.

Table 8: STRIDE registry and CINRG populations are comparable for disea@everity,
steroid use, and functional status at first assessment

Propensity-Matchg*wpulation
STRIDE Registry ﬂk) CINRG
Statistic (N=277) (N=277)
Age at first symptom, years . o
n 277 N 277
Mean (SD) 2.807 (1.6@5@' 2.885 (1.4867)
Median 2.60Q° N, 3.000
Min, max 0.10 7 0.08, 8.00
Age at corticosteroid initiation, years PN
n 285 252
Mean (SD) 6.43% (2.0447) 6.573 (2.0256)
Median () 5.940 6.360
Min, max - 2.52, 15.31 2.22, 13.89
Average daily dose (deflazacort), mg/ng
n P 154 138
Mean (SD) A ﬁ‘l 0.58 (0.224) 0.60 (0.212)
Median ) 0.62 0.62
Min, max Q?’ 0.0, 1.0 0.0, 1.0
Average daily dose (other steroids), mg/kg/d
n 6 133 130
Mean (SD) o~ 0.40 (0.170) 0.44 (0.205)
Median "\2 0.39 0.47
Min, max N 0.0, 0.8 0.0,1.3
Time taken to ru idlk 10 metres at first assessment, seconds
n 214 187
Mean (SDf\Q' 7.19 (4.496) 6.93 (2.949)
Median ( )* 6.00 6.22
[ 0.0, 30.0 3.0, 22.6
irst assessment, metres
170 99
348.43 (100.824) 347.62 (108.824)
361.50 347.00
0.0, 595.0 75.0, 636.6
Abbreviations: 6MWD, 6-minute walk distance; CINRG, Cooperative International Neuromuscular Research

Group;
CSR, clinical study report; max, maximum; Min, minimum; SD, standard deviation; STRIDE, Strategic Targeting of
Registries and International Database of Excellence
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Note: Propensity-score model covariates include age at first symptom, age at starting steroid, duration of
deflazacort, and duration of steroid other than deflazacort. Steroid duration is calculated from starting use of
steroid to loss of ambulation/censor date.

Source: Study 0250 6th Interim Report, Table 14.5.1.2.1a, Table 14.5.1.9.1a, 2023 grounds for re-examination
Table 14.5.1.1.1.2, Table 14.5.1.1.1.3a

4.3.5. STRIDE Analyses Demonstrate Multiyear Benefit in Delay in Loss of Ambulatiob

understanding the long-term cumulative effects of ataluren on age at LoA provides im t evidence

Loss of ambulation is the first key morbid transition point for ambulatory DMD pEt . Thus,
of long-term treatment benefit and is of unequivocal meaningfulness. {

The LoA analysis includes the 277 subjects from STRIDE. The average follow-up ti STRIDE patients
is 5.5 years.

In the propensity-score matched populations, ataluren-treated patients in TRIDE Registry retain
the ability to walk 3.5 years longer (p<0.0001) than their propensity-stgre®matched natural history
counterparts, with a median age of LoA of 16.5 years for STRIDE patierfqmpared with 13.0 years for
CINRG patients (Table 9). This reduction in risk of LoA is consistenf with the observation across the 3
placebo-controlled trials that fewer ataluren-treated subjects lost *Qulation relative to those receiving
placebo (25 subjects versus 40 subjects). Notably, this multiyea@y in LoA is on top of standard-of-
care corticosteroid therapy.

Table 9: Age at loss of ambulation - STRIDE registr\@ NRG propensity-score matched

opulations (primary match
pop (p 4 ) - Q
"\, STRIDE CINRG
A~ (N=277) (N=277)

Number of patients U

Assessed, n 277 277

With events,? n (%) Y, 94 (33.9) 147 (53.1)

Censored, n (%) L,' 183 (66.1) 130 (46.9)
Age at loss of ambulation, years 0

Median (95% CI) b 16.5 (14.4, 19.7) 13.0 (12.3, 13.8)

Minimum, maximum® N 2.1+, 25.0+ 3.5, 21.7+

p valuec 7 <0.0001

Hazard ratio (95% CIQ 0.455 (0.350, 0.593)
Abbreviations: 6MWD, 6-mi walk distance; CINRG, Cooperative International Neuromuscular Research

Group; ECG, eIectrocaro%m; TRIDE, Strategic Targeting of Registries and International Database of Excellence
@ Event=loss of ambulatign™ + indicates censored observation. © p value is from log-rank test stratified by
deflazacort and other @d usage durations. 9 Hazard ratio is from stratified (by durations of deflazacort and
other steroid use) ession with covariates age at first symptom and age at starting steroid usage. Hazard
ratio is STRIDE Registry over CINRG.

Note: Censor d \ erived from the latest available date across treatment, physical examination, vital sign,
6MWD, timg@on tests, North Star Ambulatory Assessments, pulmonary function tests, upper limb function
tests, labaga sts, ECG tests, and motor function measurements.

Steroid d n is calculated from starting use of steroid to loss of ambulation/censor date.

Source; dVy 0250 6th Interim Report Table 14.5.2.1.1a

ropensity-Score Weighting Analyses Confirm Propensity-Score Match Analysis Results

During the review procedure, concerns regarding use of the propensity-matching model might be a
source of bias, and the MAH was asked to look at other approaches to generating a comparator population
for the STRIDE subjects. Thus, to confirm the reliability of results obtained through propensity-score
matching, a sensitivity analysis was performed using the inverse probability of treatment weighting for
the average treatment effect (IPTW-ATE) method.
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Unlike the propensity-score match, which uses the best matched individuals (277) from the comparator
population in a 1:1 ratio, weighting directly utilises data for all 398 CINRG subjects and corrects for
potential differences in prognostic factors using the propensity score.

As summarised in Table 10, this analysis demonstrates that the treatment effect observed in theg primary
analysis is reproduced consistently when different matching methodologies are applied. b

Table 10: Age at loss of ambulation — STRIDE registry and CINRG populations (AT@verse
probability treatment weighting)

STRIDE
(N=277) =398)
Number of subjects
Assessed, n 277 @ 398
With events,? n (%) 94 (33.9) N 230 (57.8)
Censored, n (%) 183 (66.1) \} 168 (42.2)
Age at loss of ambulation, years ib
Median (95% CI) 15.7 (14.0, 19.7) 12.5 (11.9, 13.0)
Minimum, maximum?® 2.1+, 2@? 3.5, 21.7+
p value® <0.0001
Hazard ratio (95% CI)d o~ .418 (0.330, 0.530)

Abbreviations: 6MWD, 6-minute walk distance; ATE, average t@\ntveffect; CINRG, Cooperative International

Neuromuscular Research Group; ECG, electrocardiogram; STR rategic Targeting of Registries and

International Database of Excellence

@ Event=loss of ambulation. ° + indicates censored obser\N.

¢ p value is from log-rank test stratified by deflazacort and,other steroid usage durations.

4 Hazard ratio is from stratified (by durations of deflaza@nd other steroid use) Cox regression with covariates
age at first symptom and age at starting steroid us zard ratio is STRIDE Registry over CINRG.

Note: Propensity-score model covariates include ag@st symptom, age at starting steroid usage, duration of

deflazacort, and duration of steroid other than deflazacort.

Censor date is derived from the latest availabl te across treatment, physical examination, vital sign, 6MWD,

timed function tests, North Star Ambulatory Assessments, pulmonary function tests, upper limb function tests,

laboratory tests, ECG tests, and motor funcéi easurements.
Steroid duration is calculated from stagting, use» of steroid to loss of ambulation/censor date.

Source: Table Ground2-3.1 b

A further analytical approach us@;ropensity score as a covariate in the analysis (Cox regression) rather
than as a factor in determini e control population was also performed. The results of this analysis
were again consistent wiQe primary analysis, with the HR=0.44 (Table 16), again confirming the

reliability of the results obtdified with propensity-score matching.

o

4.3.7. New Apa@ and Peer-Reviewed Literature Address Concerns of Potential Bias Raised
During the @\N Procedure

PTC und@a systematic and multi-layered approach to identifying and minimising potential sources

have been addressed so that the multiyear delay in LoA in the STRIDE/CINRG analyses can thus

of biaz

Thi on describes these analyses and recent literature that support that all known potential sources
s

be reliably attributed to the effect of ataluren treatment.

During the R/0071 annual renewal re-examination procedure, concerns were raised regarding potential
sources of bias that might limit the reliability of the evidence of long-term meaningful treatment effect
in the STRIDE Registry. The MAH has performed a number of additional analyses and identified sources
of peer-reviewed literature that confirm that all identified sources of potential bias do not change the
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outcome of the STRIDE analyses. Many of the analyses presented herein were presented to the SAG-N
held in June 2024 and the SAG-N concluded that identified sources of bias have been addressed,
supporting the reliability of the STRIDE results.

4.3.8. Addressing Potential Selection Bias: The STRIDE Population is Representativiﬁe

Ataluren-Treated Population as a Whole

2 4
As described in ICH guidance, and raised during the ataluren review procedure, for ri rld evidence
to provide reliable evidence of benefit, it is necessary to evaluate potential diffi s between the
source population and the study population. Accordingly, it was understood tha cﬁe STRIDE-CINRG
analyses to serve as evidence of long-term treatment benefit, it would be nec&ssary to determine that

the population enrolled in STRIDE is representative of the ataluren treated ion as a whole.
Since not all patients treated with ataluren get enrolled in STRIDE, k. eoretically possible that
ataluren-patients who enrolled in STRIDE could differ from the ove reated population in some

important way, for example, that less severe patients may be mﬁlsikely to enrol, thus inflating the

ataluren treatment effect recorded on the STRIDE versus CINRG@ es.

A subset of STRIDE allows for direct evaluation of the repres iveness of the enrolled population. In
the UK and Italy, almost all patients who are prescribed ata enrolled in the Registry. In addition,
UK and Italy centres follow uniform standards of treatm QDMD. A Kaplan Meier analysis of age at
LoA for matched patients in the UK and Italy confir multiyear treatment benefit of STRIDE and
confirms the minimal risk of selection bias influencir:ﬁh outcome of the STRIDE analyses (Table 11).

Table 11: Age at loss of ambulation - Italy a ‘a nited Kingdom STRIDE registry patients

and CINRG propensity-score matched poppla

& - STRIDE CINRG
P e (N=120) (N=120)
Number of patients V
Assessed, n o 120 120
With events,? n (%) ‘G 35 (29.2) 56 (46.7)
Censored, n (%) '( 85 (70.8) 64 (53.3)
Age at loss of ambulatio*xﬁrs
Median (95% CI) 16.7 (14.7, NE) 13.5 (12.5, 14.5)
Minimum, maxirMnb 2.1+, 22.6+ 4.9+, 20.8+
p valuec IN <0.0006
Hazard ratiop%ga’cnd 0.464 (0.296, 0.728)
, 6-minute walk distance; CINRG, Cooperative International Neuromuscular Research

Abbreviations.‘\
Group;

ECG, electrecakdiogram; NE, not estimable; STRIDE, Strategic Targeting of Registries and International Database

of Excelle ”\vent=loss of ambulation. ® + indicates censored observation. ¢ p value is from log-rank test

stratified lazacort and other steroid usage durations.

is from stratified (by durations of deflazacort and other steroid use) Cox regression with covariates

ymptom and age at starting steroid usage. Hazard ratio is Registry over CINRG.

; pensity-score model covariates include age at first symptom, age at starting steroid usage, duration of
acort, and duration of steroid other than deflazacort. Steroid duration is calculated from starting use of

id to loss of ambulation/censor date.

Censor date is derived from latest available date across treatment, physical examination, vital sign, 6MWD, timed

function tests, North Star Ambulatory Assessments, pulmonary function tests, upper limb function tests, laboratory

tests, ECG tests, and motor function measurements.

Source: 2023 grounds for re-examination Table 14.5.2.1.1a_IT_GB

EMA/CHMP/555483/2024 Page 71/99



4.3.9. Addressing Potential Mutation Bias: Mutation Type is Not a Meaningful Predictor of
Disease Trajectory

Ataluren is indicated only for the treatment of DMD arising from a nonsense mutation. Thus, STRIDE
includes only subjects with nonsense mutations. CINRG includes subjects with DMD caused by a range

in particular that patients with nmDMD do not have a less severe form of the disease thaprtftese caused
by other mutations. This subsection provides analyses and literature that confirm that %’ID disease
trajectory is comparable to that of the DMD population as a whole and thus that mu }type is not a
meaningful source of bias in these analyses.

4.3.9.1. Both STRIDE and CINRG Require Immunohistochemical or G@:onfirmation of
Duchenne-Type Muscular Dystrophy

Dystrophinopathies (DYS) comprise a spectrum of disease severity, ﬁgbich DMD, characterised by
genetic defects that preclude the production of any or almost any functi®hal dystrophin, is among the
most severe. {

Both STRIDE and CINRG required documentation of immunaohi emical or genetic confirmation of
DMD, distinct from other less severe forms of muscular dys , ensuring that subjects enrolled in
both studies have a true DMD phenotype.

4.3.9.2. Literature Supports that Mutation Ty i@t an Independent Predictor of Disease
Severity

A review of peer-reviewed literature supports th@nparison of nmDMD subjects in STRIDE with the
mixed genotype DMD population of CINRG.

First, a recently published meta—analysis&e{ciﬁcally addressed the question of influence of mutation
subtype on DMD progression (Muntoni 2023). This multicentre study included over 700 patients with
DMD and over 1600 patient-years of fod@w-up from 6 real-world/natural history data sources in Europe
and the US. The purpose of this as explicitly to support the pooling of patients with different
mutations as a comparator group erventional studies of a mutation-specific therapy. An evaluation
of patient characteristics and e progression as measured by the NSAA determined that genotype
accounts for only ~2% of disée progression, supporting that mutation type is not a meaningful source
of comparator bias and s rting the use of genotype-agnostic external comparator populations like
CINRG.

Consistent with thig] 022 study examined functional performance as assessed by 6MWD, 10-metre
run/walk, and th A for 193 patients with DMD, 10.4% of whom had nonsense mutations, and also
determined th’w e were no statistically significant differences in functional measures associated with
mutation ty thiava 2022).

In additi number of publications look specifically at mutation type and age at LoA. One such
public etermined that age of LoA for subjects with nmDMD is “generally comparable” to that of
ot ations, confirming that mutation type did not influence the rate of ambulatory decline (Bello

).

Another study of mutation and age of LoA that included 765 patients also determined there was no
statistically significant difference between hmDMD and the general DMD population for age at LoA,
concluding that disease severity for nmDMD patients is comparable to the broader population and again
explicitly supporting the appropriateness of comparison between an nmDMD population and the broader
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DMD population (Wang 2018). A 2021 study of 358 patients drew the same conclusion; mutation type
did not predict age at LoA (Haber 2021).

Each of these studies support not only that mutation type is not predictive of disease trajectory, but that
age at first symptom and steroid use, the covariates in the propensity-score match model, arg the key
factors. 2 }

4.3.9.3. nmDMD CINRG vs CINRG Overall @

An analysis of age of LoA by mutation type within the CINRG dataset itself corroborat % literature,
providing additional support that DMD caused by a nonsense mutation is at least as se éx's that caused
by other mutations. A total of 16 subjects in CINRG have DMD due to a nonsense mon. In the CINRG
study, the median (95% CI) age of LoA for nmDMD subjects (N=16) was 11.1 @g@ ot estimable) years,
compared with 12.0 (11.3, 12.5) years for those with other mutation types% 2), providing further

support that mutation type is not a meaningful source of bias (Table Groun .3.5).

4.3.9.4. nmDMD CINRG vs STRIDE @

An additional analysis was conducted comparing age of LoA for thefl6 nmDMD subjects in CINRG with
subjects in STRIDE, all of whom have nmDMD. While the small er of nmDMD subjects in CINRG
precludes optimal matching, the results of these analyses proui dditional consistent evidence of a
multiyear benefit when assessing nonsense mutation subjects%

Propensity-score matching was performed using the sa Qodel as that used in the primary analysis,
and subjects were matched in a 3:1 ratio. As sum i n Table 12, the results confirm a multiyear
treatment benefit when the nonsense mutation subjects in CINRG are matched to STRIDE nmDMD
subjects.

Table 12: Age at loss of ambulation STRI gistry subjects and CINRG propensity-score
matched nmDMD population, 3:1 matchin tio

é STRIDE CINRG
o (N=48) (N=16)
Number of subjects \)
Assessed, n b‘ 48 16
With events,? n (%) ,6 17 (35.4) 8 (50.0)
Censored, n (%) ‘\ 31 (64.6) 8 (50.0)
Age at loss of ambula@ years
Median (95% CI\ N 13.4 (11.9, NE) 11.1 (8.8, NE)
Minimum, maxin b 2.1+, 21.1+ 5.2+, 18.5
p valuec 0.1692
Hazard ratfey95% CI)? 0.555 (0.189, 1.631)

AbbreviatianWD, 6-minute walk distance; CINRG, Cooperative International Neuromuscular Research

Group;
ECG, elec iogram; NE, not estimable; nmDMD, nonsense mutation Duchenne muscular dystrophy; STRIDE,
Strategj geting of Registries and International Database of Excellence ? Event=loss of ambulation. ® +
indicat%ﬂsored observation. ¢ p value is from log-rank test stratified by deflazacort and other steroid usage
durati ¥ Hazard ratio is from stratified (by durations of deflazacort and other steroid use) Cox regression with
iates age at first symptom and age at starting steroid usage. Hazard ratio is STRIDE Registry over CINRG.
Note: Propensity-score model covariates include age at first symptom, age at starting steroid usage, duration of
deflazacort, and duration of steroid other than deflazacort. Steroid duration is calculated from starting use of
steroid to loss of ambulation/censor date.
Censor date is derived from the latest available date across treatment, physical examination, vital sign, 6MWD,
timed function tests, North Star Ambulatory Assessments, pulmonary function tests, upper limb function tests,
laboratory tests, ECG tests, and motor function measurements. Source: Table Ground2-2.3.2
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4.3.9.5. Nonsense Mutation Subjects in the French DYS Registry Have Similar Age at Loss of
Ambulation to Those With Other Mutations

The French DYS Registry is a prospective registry that includes data for 504 subjects with confirmed
DMD who were born after the year 2000 and were neither participants in a clinical study nor tregted with
ataluren. A Kaplan-Meier analysis was undertaken comparing age of LoA for the 43 subjects i DYS
Registry with a nonsense mutation with the 461 subjects with DMD due to other mutation

The median (95% CI) age of LoA for nmDMD subjects in the DYS Registry is 10.6 (10&@2.1) years,
compared with 11.1 (10.96, 11.38) years for subjects overall. This finding provides fégther support that

mutation type is not a meaningful source of bias. O

4.3.10. Potential Calendar Bias: Calendar Year is Not a Meaningful% e of Bias During
STRIDE-CINRG Study Periods @
4.3.10.1. Standard of Care Consistent for CINRG and STRIDE Study Periods

The CINRG study enrolled subjects from 2006 to 2016. STRIDE @ed subjects from 2015 to 2022. It
was thus important to determine if standard of care remai @ onsistent throughout the enrolment
periods of both studies to ensure that differences in diseasep .’; ession result from treatment rather
than improvements in standard of care. This potential c was addressed in several ways.

First, a comprehensive review of the DMD care guidajj for the study period was undertaken. This
review determined that corticosteroid use was the gnly intervention proven to significantly affect disease
trajectory and age of LoA over the study period@j that guidelines for steroid use were unchanged
since 2005 (American Academy of Neurology @uidelines, 2005 and 2016, [(Moxley 2005, Gloss 2016)]).
It was thus determined that differences i rticoSteroid standard of care are not a meaningful source of
bias. Given the importance of steroid use eterminant of disease trajectory, as described throughout
this document, additional analyses we C{)oned to confirm that steroid use was comparable for the 2
populations.

While understood to be less imp bon disease progression than corticosteroid use, other aspects of
care that could theoreticall ence disease progression, such as physical therapy, scoliosis
management, and nutritionkecommendations, were likewise unchanged over the relevant period
(Bushby 2010b, Birnkrant @ 8a). Figure 13 summarizes care guidelines for steroid dose and regimen,
physiotherapy, and segliosis tTnanagement for the periods of CINRG and STRIDE enrolment, confirming
the consistency of t%uidelines and the minimal risk of differences in standard of care as a source of
bias.

*

R

>
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Figure 13: Consistent DMD care guidelines from 2005 through 2022

Practice Area 2005 Guidelines 2010 Guidelines 2016 Guidelines 2018 Guidelines

(Moxley 2005) (Bushby 2010) (Gloss 2016) (Birnkrant 2018)

MO
5

Steroid dose:

Prednisone: 0.75 mg/kg/d V

Deflazacort: 0.9 mg/kg/d

Steroid regimen: V
Daily

Physiotherapy:

Stretching 4-6 days/week M

Scoliosis management:
Routine monitoring, surgical intervention N/A

N/A G
to prevent progression and reduce pain 0

:’&?
Standard-of-care did not change over the periods of CINRG an DE

SESESES
<<

confirming improvements in standard of care are not influen sults

Abbreviations: CINRG, Cooperative International Neuromuscular Research Gr ; DMD, Duchenne muscular
dystrophy; N/A, not applicable; STRIDE, Strategic Targeting of Registries andgnternational Database of Excellence
Source: (Moxley 2005, Bushby 2010a, Gloss 2016, Birnkrant 2018b)

4.3.10.2. Rate of Disease Progression Also Consister@TRIDE and CINRG Study Periods

for Multiple Key Endpoints

Given the consistency of care guidelines over the ?P&@)eriods, it was anticipated that the rate of
functional decline would also be consistent. A revbof peer-reviewed literature confirms this is in fact
the case.

Given the interest in using historical external anarators in studies of new potential therapies in DMD,
several studies have directly assessed wh&epcalendar bias would present a source of bias with the use
of historical data from studies conduct@)ver the periods of CINRG and STRIDE enrollment. These
studies provide further evidence that,calendar year is not a predictor of disease trajectory and thus that

it is not a source of bias in the ST d CINRG analyses.

6MWD O

Goemans et al studied fact fluencing decline in ambulatory function as assessed by 6MWD to assess
the use of external natur ory comparator populations to evaluate pharmacological treatment effect.

In this analysis, the r of déecline in 6MWD for placebo-treated subjects was consistent over the period
from 2006 to 2016,@? rting that the rate of ambulatory decline was unchanged from the beginning

of CINRG until th ning of STRIDE (Goemans 2020).
L 4

NSAA AN

Another ’l&gjght to determine whether pooled placebo-group data from previous DMD randomised

clinical s could serve as a rigorous comparator population for future interventional studies without

signifi@ risk of bias. It thus specially addressed the risk of calendar bias in the use of external

co ors in DMD. The analyses, which included 437 subjects from 9 different clinical studies, again
med that when adjusting for key prognostic factors, calendar year was not a meaningful driver of

disease progression as assessed by the NSAA (Muntoni 2022).

Age of Loss of Ambulation

Szabo et al evaluated trends in age of LoA, the outcome in the STRIDE-CINRG primary analysis, following
the introduction of corticosteroids into standard of care in the late 1990s. Corticosteroid use was
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identified as the key driver of LoA, independent of calendar year of treatment, confirming that the risk
of calendar bias is minimal when corticosteroid use is controlled for (Szabo 2021).

The unchanged rate of disease progression over this period further supports that the timing of study

conduct is not a meaningful source of bias
4.3.10.3. Comprehensive Literature Review Demonstrates Consistency of Median A Q.oss
of Ambulation Over 2 Decades é

To directly address whether age of LoA has changed over time, a recently published lif %e review of
age of LoA from studies conducted from 2001 to 2023 confirms that age of LoA has r }ed consistent
over this time period that extends beyond the period of STRIDE and CINRG data ¢ @ t|on Each study
over this period of more than 2 decades determined that the median age of L%ged from 11 to 13.4
years in patients receiving corticosteroid therapy in accordance with standa care (Figure 14).
Notably, the median age of LoA in the CINRG dataset (to which STRIDE dﬁ compared) was at the
higher end estimate of median age of LoA reported in the litegat further supporting its
appropriateness as a suitable comparator population representing curre@andard of care (Table 8).

Figure 14: Median age at loss of ambulation with qucocortic@ therapy
o

Publication Year of Publication Study Popuiation (N) Median Age at LoA (yrs)
Takeuchi et al. 2013 42 11.00
van den Bergen et al. 2014 o () 165 11.60
Wang et al. 2014 N 633 13.00
Bello et al. 2015 Q 277 13.00
Vry et al. 2016 Q 792 11.42
Koeks et al. 2017 2658 13.00
McDonald et al. 201 8,&/ 330 13.40
Chen et al. 144 11.67
Zambon et al. Xé 48 10.80

Abbreviations: CINRG, Cooperativ,
STRIDE, Strategic Targeting of Re
Note: The same CINRG natural
STRIDE propensity-score mat

ational Neuromuscular Research Group; LoA, loss of ambulation;
s and International Database of Excellence

database is used both in (McDonald 2018) and as the

mparator. Source: Adapted from (Landfeldt 2024)

4.3.10.4. Placebo hﬂgp rajectory During Span of Ataluren Clinical Studies Supports
Consistency of Ra@ isease Progression Over the Study Periods

The randomised@?es in the ataluren nmDMD clinical programme span the period from the outset of

the CINRG s hrough 2022. Study 007, the earliest study in nmDMD, and Study 041, the most
recent, ilar inclusion criteria, and all subjects were followed closely and prospectively evaluated
using d endpoint assessments. The rate of decline among placebo-treated subjects receiving

stand care steroid treatment thus provides valuable information about any change in disease
tr z)over the study periods. As summarised in Table 13, the rate of disease progression for the

b6 groups in Study 007 and Study 041 was consistent, providing additional direct evidence that
caléndar bias is not a meaningful factor during the study periods.
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Table 13: Disease trajectory for placebo subjects in Ataluren studies consistent for study
periods from 2008 through 2022

Assessment 2008-2009 2017-2022
Study 007 Study 041
N=40 N=176 t

6MWD, change from baseline to ) )
Week 48 (m) 46.19 52.72 Q!
10-metre run/walk, change from 3.09 % @
baseline to Week 48 (sec) ) .
Stair climb, change from baseline to -
Week 48 (sec) 4.70 ﬁ

; T
Sta|r.descent, change from 4.00 2.10
baseline to Week 48 (sec)
NSAA total score, change from KI
baseline to Week 48 N/A N\ } 3.13

Abbreviations: 6MWD, 6-minute walk distance; ISE, Integrated Summary of Ew; N/A, not applicable;

NSAA, North Star Ambulatory Assessment
Source: Table Ground2-3.1, ISE Table 3.3.1, Table 3.3.2, Table 3.3.3, Tab%3.4, Table 3.3.5

4.3.11. Comparison of CINRG and RCT Placebo Subjects L@Qr Validates Appropriateness of
CINRG Comparator

Having thus established the consistency of change in the
a comparison was undertaken of pooled placebo subj from the ataluren randomised studies and
CINRG. The similarity of disease trajectory on func&l endpoints in CINRG and the pooled placebo
subjects provides further validation of the appropgi@eness of CINRG as a comparator and demonstrates
that neither selection bias nor calendar bias ar ingful drivers of the observed treatment effect in
the STRIDE-CINRG analyses (Table 14).

Table 14: Change from baseline for an placebo subjects and CINRG population are
similar over 48 weeks

ebo group over the periods of the studies,

b
Stat%} CINRG RCT Placebo
10-metre run/walk N /7N 112 261
(SD) 1.20 (2.616) 1.15 (2.516)
4-stair climb 106 244
QAean (SD) 2.18 (7.464) 2.11 (4.075)
operative International Neuromuscular Research Group; nmDMD, nonsense mutation

Abbreviations: CINRG,
Duchenne muscular dy;
Source: Table Groun

; RCT, randomised controlled trial; SD, standard deviation
.1 and Table Ground2-2.4.2

L 4
4.3.12. Pote N mmortal Time Bias: Sensitivity Analyses Confirm Immortal Time is Not a

Meanin h@‘ce of Bias

At the ] 024 Oral Explanation, the concern of immortal time bias was raised. Two analyses were
perfor@ at directly address this concern

analysis was performed excluding STRIDE subjects who began ataluren treatment after the
median age of LoA in CINRG. Since initiating treatment with ataluren requires that subjects be
ambulatory, the subjects who begin treatment after the median age of LoA could potentially inflate the
treatment effect attributable to prolonged survival. However, as summarised in Table 15, the sensitivity
analysis excluding these subjects confirms this is not the case.
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Table 15: Age at loss of ambulation STRIDE registry subjects and CINRG propensity-score
matched excluding subjects who started Ataluren treatment after 13 years of age

STRIDE CINRG
(N=236) (N=236)
Number of subjects A
Assessed, n 236 23({7Y
With events,? n (%) 69 (29.2) 115 4857)
Censored, n (%) 167 (70.8) 124, (54.3)
Age at loss of ambulation, years \‘
N
Median (95% CI) 18.0 (14.1, NE) i ,&i.aluz.o, 14.0)
Minimum, maximum?b 2.1+, 19.2+ \ 4.5+, 21.7
p value¢ <0 -
Hazard ratio (95% CI)d 0.480 (8,354, 0.650)

Abbreviations: 6MWD, 6-minute walk distance; CINRG, Cooperative Iﬁ@ational Neuromuscular
Research Group;

ECG, electrocardiogram; NE, not estimable; STRIDE, Strategic Targeting of@stries and International Database
of Excellence ® Event=loss of ambulation. ° + indicates censored observatjeq. value is from log-rank test
stratified by deflazacort and other steroid usage durations. ¢ Hazard ratic@)m stratified (by durations of
deflazacort and other steroid use) Cox regression with covariates age IrSt symptom and age at starting steroid
usage. Hazard ratio is STRIDE Registry over CINRG.

Note: Propensity-score model covariates include age at first symp agé€ at starting steroid usage, duration of
deflazacort, and duration of steroid other than deflazacort. Steroj ration is calculated from starting use of
steroid to loss of ambulation/censor date. b

Censor date is derived from the latest available date across ent, physical examination, vital sign, 6MWD,
timed function tests, North Star Ambulatory Assessments, pulmonary function tests, upper limb function tests,
laboratory tests, ECG tests, and motor function measur@ts. Source: 2023 grounds for re-examination Table
14.9.2.2

Concern about immortal time bias is also direQaddressed by an analysis using a conditional match
that requires that a CINRG subject stil mbulatory when the matched subject begins ataluren
treatment. As summarised in Table 16, tHe censistency of this analysis with the primary analysis confirms
that immortal time bias is not a signific driver of the observed treatment difference.

Table 16: Age at loss of ambul , STRIDE registry subjects and CINRG propensity-score

matched requiring that CINIb ject be ambulatory when matched STRIDE subject starts
Ataluren (

NS STRIDE CINRG
(N=277) (N=277)
Number of subjec&\

Assessed, n @ 277 277

With eventg(?}%) 94 (33.9) 137 (49.5)
Censoreg? N%%) 183 (66.1) 140 (50.5)

Age at ﬁi\i’ambulation, years

95% CI) 16.5 (14.4, 19.7) 13.5 (12.7, 14.0)
um, maximum®P 2.1+, 25.0+ 4.5+, 21.7+
<0.0001
Hazard ratio (95% CI)d 0.482 (0.369, 0.631)

Abbreviations: 6MWD, 6-minute walk distance; CINRG, Cooperative International Neuromuscular Research
Group; ECG, electrocardiogram; STRIDE, Strategic Targeting of Registries and International Database of Excellence
@ Event=loss of ambulation. ® + indicates censored observation. ¢ p value is from log-rank test stratified by
deflazacort and other steroid usage durations. ¢ Hazard ratio is from stratified (by durations of deflazacort and
other steroid use) Cox regression with covariates age at first symptom and age at starting steroid usage. Hazard
ratio is STRIDE Registry over CINRG.
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Note: Propensity-score model covariates include age at first symptom, age at starting steroid usage, duration of
deflazacort, and duration of steroid other than deflazacort. Steroid duration is calculated from starting use of
steroid to loss of ambulation/censor date.

Censor date is derived from the latest available date across treatment, physical examination, vital sign, 6MWD,
timed function tests, North Star Ambulatory Assessments, pulmonary function tests, upper limb function tests,
laboratory tests, ECG tests, and motor function measurements.

Source: PTC124-GD-0250-DMD 6th Interim Report Table 14.5.3.1.1a b

4.3.13. Additional Sensitivity Analyses @

additional sensitivity analyses were performed that addressed every other identified

tial source of

In addition to the analyses performed to address the specific concerns of bias discuss &ve several
ten

bias (Table 17). The results of these additional sensitivity analyses are consistent t e results of the
primary analysis, supporting the robustness of the finding of multiyear treatn@eﬁ in delay of LoA

in STRIDE. &
Table 17: Sensitivity analyses confirm robustness of primary anal\@

Primary Analysis '
y 2
\ Median Age at LoA Hazard
@ (Years) Ratio
q STRIDE CINRG
Q 16.5 13.0 0.46

Sensitivity Analyses
Potential Source of Bias Analysis to onstrate Bias Median Age at LoA Hazard

Mitigate (Years) Ratio

STRIDE CINRG
N
Standard of Care/Calendar Bias (Corticosﬁad Use)
Corticosteroid dose N dose as covariate 16.5 12.7 0.45
Corticosteroid regimen ) g dose and regimen as 16.5 12.5 0.44
R \&vanate

Functional Status at Study Entb
Functional status assessmen Adding 10-metre run/walk time 19.7 14.0 0.48
available in a subset of sq{ in | and age at time of assessment
STRIDE and CINRG as covariates
Selection Bias
Starting ataluren r xthat a Conditional match required 16.5 13.5 0.48
subject be ambulat}b matched CINRG subjects to be

ambulatory at the time the

corresponding STRIDE subject

initiated ataluren treatment
Starting &D Iate in life requires | Excluding ataluren-treated 18.0 13.3 0.48
thatas e ambulatory later subjects who start ataluren after
than 13 years of age

(ie, median age of LoA for

control subjects)
@tlonal Statistical Methods
Covariate adjustment Propensity score as covariate N/A N/A 0.44
Confirming quality of match Match within 0.1 caliper 16.5 13.0 0.45

Missing Values and Censoring Rule Sensitivities

EMA/CHMP/555483/2024 Page 79/99




Censor Date: LoA censor date is set as the 15.2 13.0 0.49
STRIDE subjects who did not reach last functional assessment
an event before their last assessment | indicating that the subject is still
were censored at the age of their last | ambulatory
assessment N
Initial symptoms might not reflect Excludes STRIDE subjects for 16.9 13 0.43
DMD disease severity whom initial symptoms only
include elevated CK and/or Q,
2 4
N
Primary Analysis
A
Median LoA | Hazard
}&)* Ratio
STR‘ " CINRG
@ 13.0 0.46
liver enzymes, or prenatal
diagnosis or neonatal @
screening ,(
STRIDE subjects who discontinue | Discontinued subjects are N o 15.2 13.0 0.53
prior to losing ambulation are conservatively assumed to @
censored time of discontinuation have reached LoA on the @

of discontinuation

Abbreviations: CINRG, Cooperative International Neuromuscula@s@arch Group; CK, creatine kinase; DMD,
Duchenne muscular dystrophy; LoA, loss of ambulation; N/A, licable; STRIDE, Strategic Targeting of
Registries and International Database of Excellence

Source: STRIDE 6th Interim Report Table 14.5.2.1.1a, Table ™.5.3.1.1a, Table 14.5.4.1.1a; 2023 grounds for re-
examination Table 14.9.1.1, Table 14.9.4.2.1, Table 1 .2, Table 14.9.4.2.2, Table 14.9.5.2.1, Table 14.9.1.2,
Table 14.5.2.1.1a-opt, Table Ground2-3.4 6

4.3.13.1. STRIDE Analysis Demonstra@That Ataluren Treatment Delays Need for

Respiratory Support &

In patients with DMD, the muscles of (gﬁphragm are compromised by the same dystrophic process
as the muscles of the limbs. Diseas gression thus entails progressive restriction of lung volume,
resulting in the need for increasin Is of respiratory intervention and support, and the ultimate cause

of death in DMD is most come spiratory failure. The effect of treatment on pulmonary function is
thus of critical importance j erstanding treatment benefit. However, the need for respiratory
intervention occurs relativ in the disease course and only after LoA.

While the STRIDE results onsthe protective effects of ataluren on pulmonary function are preliminary
since the majority o ~%Qnts in the STRIDE Registry have not yet progressed to the stage of requiring
respiratory interv ﬁas of the current cutoff date in the Registry, ataluren treatment is associated
with a multiyear %ﬂg of decline in pulmonary function. In this preliminary analysis, ataluren treatment
results in a dcl reaching the milestones of forced vital capacity (FVC) <60% predicted, a threshold
indicatin f%’ t need for respiratory intervention, by 2.1 years (p=0.0086) when compared with their

propensi re matched CINRG counterparts. This suggests a delay in the need for respiratory
interven$ior in initial data (Table 18), as when FVC dips below 60% predicted, manual ventilation or use
of I flation-exsufflation device is necessary to preserve lung capacity (Birnkrant 2018a).

o time, with a longer observation period, more patients will progress to a point where this analysis
of pulmonary function can be more robust. Nonetheless, the early data support a potential ataluren
treatment benefit on a highly morbid aspect of disease.
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Table 18: Pulmonary function — STRIDE registry and CINRG propensity-score matched
populations

STRIDE CINRG
Parameter (N=277) (N=277)
% predicted FVC below 60% ?\
Patients assessed, n 207 179{7Y
Patients with events,? n (%) 57 (27.5) 70 (39. 9
Patients censored, n (%) 150 (72.5) 10¢ )
Median age (95% CI) at event, years 17.7 (16.9, 19.9) 15.6&51, 16.4)
Minimum, maximum® age at event, years 5.0+, 22.1+ ', 32.3+
p value¢ 0.008 o
Hazard ratio (95% CI)d 0.630 (0.449{ 0:903)

capacity; STRIDE, Strategic Targeting of Registries and International Database of ellénce @ Event=%
predicted FVC below 60%. °® + indicates censored observation. ¢ p value is from nk test stratified by
deflazacort and other steroid usage durations.

4 Hazard ratio is from stratified (by durations of deflazacort and other steroidtuse) Cox regression with covariates
age at first symptom and age at starting steroid usage. Hazard ratio is Re%&over CINRG.

Abbreviations: CINRG, Cooperative International Neuromuscular Research Group@ﬁrced vital
|

Note: Propensity-score model covariates include age at first symptom, a starting steroid usage, duration of
deflazacort, and duration of steroid other than deflazacort. Censor datg,i ived from last assessment date.
Steroid duration is calculated from starting use of steroid to loss of a ion/censor date.

Source: PTC124-GD-0250-DMD 6th Interim Report Table 14.5.2@

4.3.14. Ground 2 MAH Conclusion O
The STRIDE Registry provides critical support that breatment effects recorded in the time-limited
clinical trials manifest cumulatively in long-term @ ingful treatment benefit.

The MAH has conducted numerous additional lyses to address the specific concerns that were raised
regarding the reliability of the STRIDE andlyses to support ataluren treatment benefit. In this formal
grounds for re-examination document, tie has provided documentation supporting the robustness

of the STRIDE analyses to support tr@ rable benefit-risk profile of ataluren, including a number of
new analyses.

data quality that ha en recommended for the use of real-world evidence to support

e The STRIDE and CII@ ries are both robust and employed specific measures to ensure
regulatory decisio

e The MAH employed ropensity-matched approach based on key disease elements to ensure a
suitable com xr population to address the well-understood risk for potential bias when using
an external%ol group. The robustness of the propensity match is confirmed by the similarity
betwegnathe“comparator groups for key functional assessments not included in the matching

mode ddition, inverse probability treatment weighting analysis also supports reliability of
thé iyear ataluren treatment benefit.
. nalyses confirm that the treatment effect observed over 48 weeks in STRIDE on disease

@dpoints is consistent with the treatment effect recorded in the 3 ataluren RCTs. This directly
addresses the concerns that the treatment effect in STRIDE is inconsistent with that observed in
clinical trials and supports that the sometimes smaller treatment effect observed over 48 weeks
in the RCTs can manifest cumulatively over time in a multiyear delay in LoA.

¢ New analyses and recent peer-reviewed literature support that bias due to mutation differences
in the STRIDE and CINRG registries has been minimised.
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e Recent literature supports that the risk of calendar bias over the periods of enrolment of STRIDE
and CINRG is minimal. The most significant aspects of standard of care, the age of LoA, and the
rate of functional decline across key disease assessments are unchanged over the past 2
decades.

¢ New analyses confirm that selection bias or “cherry picking” of STRIDE Registry e@es is
minimal.

While there may be unknown sources of bias not accounted for in our analyses, it is h;g@wlikely that
a source of bias not identified in the DMD literature, by DMD experts, SAG-N experts,Wor any of the
reviewers participating in the review of ataluren, would change the findings of '{Gcant long-term
treatment benefit of ataluren. While the MAH understands the potential concer @ciated with real-
world evidence providing confirmatory evidence of positive benefit-risk, these résults nonetheless clearly
support that ataluren treatment is associated with long-term meaningful effe key morbid transition
point of disease. Indeed, the SAG-N in June 2024 concluded that the STRID@Qistry provides important

evidence of treatment benefit that “should not be ignored.” @

As part of continued ataluren authorisation, PTC proposes to corq.le to collect data in the STRIDE
Registry. With continued data collection, the LoA analyses will bw
be available to inform treatment effect on loss of pulmonaryﬁ on, and ultimately, loss of cardiac

more robust, and more data will

function—endpoints of unequivocal meaningfulness of DMD ts that cannot be assessed in time-
limited RCTs.

Assessment of the MAH “s Ground #2 for re-ex:hhation

The argumentation of the MAH is based on the fo@ng main points:

The STRIDE Registry Provides an Importan&ortunitv for Assessment of Long-Term Cumulative

Benefit &

The MAH again argues that the STRI Cﬂ!istry is a reliable source evidence of meaningful treatment
benefit and would confirm that ch injdisease trajectory during the short-term duration of the clinical
studies manifests cumulatively m ful impact on the key morbid transition points of the disease.

However, as already delinea the past and again discussed below, this is disagreed. Apart from
concerns relating specific to the STRIDE Registry (discussed below), general methodological
shortcomings of STRIDE n observational study limit STRIDE as a reliable source of evidence of

treatment benefit. \

Rigorous Design Su@s Robustness of STRIDE Registry as a Data Source for Real-World Evidence of
Treatment Effgc

Although it i a\ﬁowledged that the registry study PTC124-GD-0250-DMD (STRIDE), a “Long-Term

Observa o' dy of Translarna Safety and Effectiveness in Usual Care”, was designed in collaboration

with sta ers in the field, it needs to be considered that according to the study CSR the registry was

desig evaluate the long-term safety and effectiveness and utilisation pattern of Translarna in

ro inical practice (also referred to as “usual care). Accordingly, the study objectives are as
s:

e Obtain additional information on all safety concerns being tracked in the RMP and long-term safety
profile of Translarna

e Obtain additional information on the long-term effectiveness of Translarna

¢ Monitor the utilisation pattern of Translarna in usual care
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limiting the overall possibility of the STRIDE study with respect to the provision of evidence of treatment
effect per se as discussed below.

The CINRG Duchenne Natural History Study Dataset Provides a Robust and Appropriate Cothparator
Population

The MAH compared the data of ataluren in STRIDE to a natural history control (CINRG). Th gglements
of the CINRG study to serve as a comparator population are again provided by the Nﬂ‘x wever, the
interpretability of results from studies using an external control is limited as discusse&e w.

Propensity Matching Based on Key Factors Influencing Disease Progression in Comparable
Populations From STRIDE and CINRG to Allow for Reliable Comparison of Atal eatment Effect
A number of 277 subjects from the STRIDE registry and from the CINRG @ﬁ each were propensity

score matched for duration of deflazacort use, duration of other cortico use, age at onset of first
symptom and age at initiation of corticosteroid use.

It is acknowledged, that the populations resulting from this matv&are comparable for the matched
parameters. Moreover, the MAH claims comparability of the pop jons in terms of baseline functional
status (as measured by 6MWD or time required to walk /run etres) (Table 8). However, as already
earlier discussed, these findings need to be interpreted wit as functional status assessment was
only available in a subset of subjects in STRIDE and , i.e. time to run/walk 10 meters at first
assessment only was provided for 214 and 187 suta'%%wd the distance in the 6MWD test was only
provided for 170 and 99 subjects from STRIDE and CINRG, respectively, representing only a subgroup
of the compared populations, that might not have@n representative for the full cohort.

Moreover, the sensitivity analysis using prope@score match models that included age and the time
required to run/walk 10 meters at study ry as covariates with the primary match criteria showed an
age of loss of ambulation for both the ST, nd CINRG cohorts later than in other analyses, i.e., 19.7
years and 14 years, respectively (refe s made to Table 17). Therefore, the provided analyses are
not adequate to address uncertain 'e&& regard to baseline function, i.e., whether potential differences
with regard to baseline function ave introduced a source of bias in the analysis.

STRIDE Analyses Demonstrate@ivear Benefit in Delay in Loss of Ambulation

at loss of ambulation was years (95%CI 14.4, 19.7) compared to 13.0 years (95%CI 12.3, 13.8)

The MAH again reference@nown propensity score matched analysis showing that the median age
in the STRIDE RegistNd CINRG-DNHS, respectively, (p<0.0001; HR 0.455 [95%CI 0.350, 0.593]).

The MAH argues th reduction in risk of LOA is consistent with the observation across the 3 placebo-

controlled trials ewer ataluren-treated subjects lost ambulation relative to those receiving placebo
L 4

(25 subjects v 0 subjects). However, whether the difference in time to loss of ambulation between

treated and Untrgated patients in the registry trials can be clearly related to Translarna confounding or
bias, can Ne concluded from this, especially when considering the large discrepancy between the
differe cbthe time to LoA derived from the STRIDE registry compared to the small effects in the
ra oéz’d controlled trials on functional outcome parameters, i.e. 6MWD and TFTs.

nsity-Score Weighting Analyses Confirm Propensity-Score Match Analysis Results

The MAH again discusses that different propensity-score methods (matching, inverse probability of
treatment weighting, including propensity score as covariate in the analysis) showed consistent results,
confirming that results did not depend on the specific method how propensity scores were used in the
analysis. However, all these analyses were still based on propensity scores derived based on the same
set of covariates. Therefore, despite results were similar, this does not serve for evidence that results
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are reliable and valid, given the uncertainties with respect to several important confounders not
considered when deriving the propensity score.

New Analyses and Peer-Reviewed Literature Address Concerns of Potential Bias Raised During the Review

have already been provided and/or discussed before. Additional analyses are discussed It s
agreed that some of the concerns regarding corticosteroid bias and calendar-time bias,h eady been
addressed. However, as also stated by the SAG-N conducted in June 2024, in the mat None can only
control for known bias. There is still the uncertainty regarding unknown confoundi (twat can only be
controlled by randomisation. That is why the results from the three rando 'bclinical trials are
considered the key elements for the assessment of the benefit risk balance.

Procedure
As stated by the MAH, many of the presented analyses and literature to address potential sou b bias
QI’W

Addressing Potential Selection Bias: The STRIDE Population is Representa&&ff the Ataluren-Treated

Population as a Whole

To address the concern that the population enrolled in STRIDE could nc&representative of the entire
ataluren-treated population, e.g. less severe patients could be moréSjkely to be enrolled, the MAH again
presented a subgroup analysis (120 out of 277 subjects each for @TRIDE and the CINRG Population)
from Italy and the United Kingdom. According to the MAH, in %countries almost all patients treated
with ataluren are enrolled in the Registry, representing ther, enrolled population with minimising
the risk of selection bias. However, although results of th ysis were in line with the primary analysis,
it remains unclear whether the entire nmDMD popula'& s comprehensively covered.

Addressing Potential Mutation Bias: Mutation Typ&”is\Not a Meaningful Predictor of Disease Trajectory

As well known, a difference between the STRI@d the CINRG registry relates to the fact that STRIDE
included only patients with nmDMD, a able” to ataluren read through of stop codon treatment,
whereas CINRG included DMD patients wi y confirmed mutation as long as they satisfied all other

eligibility criteria.

Although DMD mutations were not Qered in the propensity score model, the MAH again argues that
mutation type does not serve a ingful source of bias in context of the STRIDE results. The MAH
therefore provided a review o ture to support the comparison of nmDMD subjects in STRIDE with
the mixed genotype DMD population of CINRG:

The published meta-analy y Muntoni et al., 2023, addressing the question of influence of mutation
subtype on DMD pro hﬁion has already been provided by the MAH during the oral explanation in June
2024. However, as 2@1 earlier, it is questioned, whether the conclusions based on the outcome on the
NSAA score aftergwwonths, e.g., the lack of significant differences, can be extrapolated to the time in
LoA. Further, ’& gh significant differences have not been shown based on the provided analyses, it
cannot be, (é%ted that they do not exist. The same pertains to the now provided publication by
2022, who studied clinical and genetic characteristics in young, glucocorticoid-naive boys
with D is noted though that Schiava critically states that Different factors might have contributed
to ited genotype-phenotype associations observed. The differences in motor outcomes might

ter in the disease course or may become easier to detect when symptoms become more severe
beeause some functional outcomes might not be sensitive enough to capture differences when symptoms
are mild or when the child is still developing.

Overall, while no association between genotype class and change in some functional outcome
parameters, e.g., NSAA and 10 metre walk/run, was found in the provided studies, it remains unclear
whether these observations would also apply to time to LoA.
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Further, the MAH again argues that age at LoA for subjects with nmDMD is comparable to that of other
mutation types of DMD:

As reviewed earlier, Bello et al., 2016 reported in the very limited subgroup of patients with a nonsense
mutation (N=16) from the CINRG registry, the median age of LoA was 11.1 (95% CI of 1Q.0-18.1)
years. Further, in the very limited subpopulation of corticosteroid-treated nmDMD patients (Nb, the
median age of LoA was 14.9 (95% CI of 9.3-) years.

As already assessed, Wang et al., 2018 used data with a data cut-off in 2016 from the Duc e Registry.
The authors evaluated patients for which they had genetic data, muscle function d & ho were on
current corticosteroid treatment and for whom the ambulatory status was known 765). LoA was
defined as full-time wheelchair use and ambulatory patients were included as ri @nsored data. The
median age at LoA for the full cohort was 16 years, driven by two subgroups (stiBjects amenable to exon

8 and 44 skipping, respectively, 12% of total) with a LoA of 220 years. The N= atients with nonsense
mutation DMD (nmDMD) had a median age at LoA of 14 years representin mewhat higher age than
in the mixed genotypes of the CINRG registry. @

From these limited data on corticosteroid-treated nmDMD patients{c:ve, it is considered that there is
an indication of a somewhat higher age of LoA (14.9 and 14 yea®s) n the nmDMD subgroup than the
broader DMD population from the CINRG registry (13 years) %oes not fully solve the concern on
possible mutation bias in favour of the ataluren cohort. Q

Tracking, and Research Network for 358 males bor iagnosed from 1982 - 2011. Although the
provided results showed no differences in LoA across Mmutation type groups, i.e., deletions (N=259),
duplications (N=34) and point mutations (N=65) information was provided specifically with regard
to nonsense-mutations. Moreover, the article 7 that point mutation testing in the cohort was low,
limiting the interpretation of the described res

Haber et al., 2021 examined genetic and clinical daﬁ% the Muscular Dystrophy Surveillance,

To further demonstrate that DMD mutat"d) not affect the overall results based on comparability of
the time to LoA, the MAH again provi e& analysis between the identified nmDMD subjects (N=16)
versus the non-nmDMD subjects é from the CINRG Registry, showing a median age of LoA for
nmDMD subjects of 11.1 years co ed to 12.0 years for all other mutations.

In addition, the MAH prese @ again the results of an analysis from the French Registry of
Dystrophinopathies (DYS) thaincluded ataluren-naive subjects. Included nmDMD subjects (N=43) were
compared to the includedQects with DMD due to other mutation types (N=461), showing a median
age of LoA for nmDMB, subjetts of 10.6 years compared to 11.1 years for non-nmDMD subjects.

However, aIthough@comparisons show similar age of LoA of untreated nmDMD and non-nmDMD

subjects as alrer ated earlier, for both comparisons differences in baseline characteristics and
L 4

confounding ¢ GQ t be excluded.

The MA 5& ovides a sensitivity analysis between the nmDMD subjects from the CINRG Registry
(N=16) s nmDMD subjects from STRIDE (N= 48) with propensity-score matching using the same
mode t used in the primary analysis, matching subjects in a 3:1 ratio, showing a median age of
Lo e STRIDE subjects of 13.4 years compared to 11.1 years for the nmDMD CINRG subjects,

ing a difference in LoA of only 2.3 years.

In summary, based on the provided data, the concern that different underlying mutation types between
the Registries could have biased the results in favour of the ataluren cohort could not further be solved.
While no association between genotype class and change in some functional outcome parameters, e.g.,
NSAA and 10 metre walk/run, was found in the provided studies, it remains unclear whether these
observations would also apply to time to LoA. Further, available literature suggests that certain mutation

EMA/CHMP/555483/2024 Page 85/99



groups (i.e. subjects amenable to exon 8 and 44 skipping) have a milder disease phenotype and a
delayed time to loss of ambulation. Considering the unknown/unreported distribution of mutation types
in the CINRG-NHS, the impact of mutation type cannot be elucidated. In any case, the MAH’s position
that mutations type is not a meaningful predictor of disease trajectory is not agreed based on the

available data. b
Potential Calendar Bias: Calendar Year is Not a Meaningful Source of Bias During STRIDE-C@ Study
Periods

2 4
As previously and in detail has been discussed, the ataluren-treated nmDMD patients@ enrolled into
the STRIDE cohort from 2015-2022 whereas the untreated DMD patients were rec@ into the CINRG
cohort from 2006-2016, a calendar bias could therefore not fully be excluded.

As stated earlier, the MAH again claims that the key elements of the standard@emained consistent
over the periods of subject enrolment. However, while referencing to four D are Guidelines, neither
physiotherapy nor scoliosis management were formally included in the guid@line by Moxley et al., 2005,
the guideline that has been available at the start of the CINRG coho ore importantly, the most
comprehensive guideline promoting a multidisciplinary treatn-@O approach for DMD including
interventions in different areas, e.g., steroid dose and regimen, therapy, scoliosis management,
and treatment per different disease stages (diagnosis, early atory, late ambulatory, early non-
ambulatory and late non-ambulatory including preventi sures for pulmonary and cardiac
dysfunction starting early during the disease) was only ava@ in 2018 (Birnkrant et al, 2018). Overall,
regarding standard of care, since the publication of uchenne muscular dystrophy (DMD) care
considerations in 2010, multidisciplinary care of thisNsgVere, progressive neuromuscular disease has
evolved. In conjunction with improved patient ival, a shift to more anticipatory diagnostic and
therapeutic strategies has occurred, with a rene cus on patient quality of life. In 2014, a steering
committee of experts from a wide range of d@'ines was established to update the 2010 DMD care
considerations, with the goal of improving patient care (Birnkrant 2018a). Hence, the MAH s claim that
differences in disease progression result fromaftreatment rather than from improvements in standard of
care is not considered demonstrated. CJ

As additional justifications, the gain presented literature data showing consistent rates of
functional decline in 6MWD (Go 2020), NSAA (Muntoni 2022) and age at LoA (Szabo 2021) from
studies conducted over the p of STRIDE and CINRG enrolment. However, these data have several
limitations, i.e., while the igs performed by Goermans only covered the period from the beginning
of CINRG until the beginn'ﬂQ STRIDE, the studies included by Muntoni were performed in the timespan
from 2004 until 201%wa concluded that mean changes in 48-week NSAA initially varied across
calendar year cate%. After adjustment for baseline prognostic factors, however, calendar year
effects were atte, and not statistically significant. There was no evidence of a trend towards
improving NSA. %e outcomes over time in the RWD/NHD after adjustment for baseline status. Szabo
2021 evaIHa d trends in age at LoA on the basis of studies performed until 2018, representing again a
period o iN at does not cover the whole STRIDE period.

The M again presented results from several studies with corticosteroid therapy showing time to
Lo ifferent study periods which spans from 10.8 years to 13.4 years of age at LoA thus, not ruling
differences in baseline characteristics and confounding can lead to different age at LoA.

Furthermore, to justify that calendar bias is not a meaningful factor during the study periods, the MAH
provided again results on functional endpoints in the placebo arms for study 007 (performed from 2008-
2009) in comparison to study 041 (performed from 2017-2022). Although the rate in progression based
on the provided endpoints is overall comparable for these studies, these data are based on well-
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controlled randomised studies. Therefore, they cannot justify that calendar bias is not a meaningful
factor in relation to the comparison of observational studies, i.e., the CINRG and the STRIDE registries.

Overall, based on the provided data, the concern that calendar bias could have affected the obtained
results in analyses between the Registries could not further be solved.

Comparison of CINRG and RCT Placebo Subjects Further Validates Appropriateness of CINRG Co rator

A comparison of a subset of pooled placebo subjects from the ataluren randomised stud@ a subset
from the CINRG registry showed comparable results in 10 metre run/walk and 4-stai’ . However,
given the selected number of subjects, these data are not representative for tfe, broader CINRG
population, compared to the STRIDE Registry in the primary analysis; moreover, it@nclear why these
data were not provided for the 6MWD.

Potential Immortal Time Bias: Sensitivity Analyses Confirm Immortal Time i Meaningful Source of
Bias

Immortal time refers to a period of follow-up during which, by design,@vent of interest (i.e. loss of
ambulation) cannot occur. In the MAH’s analysis, all patients wehg‘:nsidered to be at risk of losing
ambulation from age 0. However, since initiating treatment WQZ luren requires that subjects be
ambulatory, the time between birth and initiation of atalure ent is immortal time. Considering
immortal time in the analysis as time where an event could mvay lead to immortal time bias.

The MAH provided two analyses to address the concer mortal time bias. According to the MAH,
both analyses suggest that potential immortal tim oes not have a relevant influence on the
conclusion from the study. However, these analyses, are Rot sufficient to address the concern of potential
immortal time bias, considering that the analyses@ided are still using a reference time of age 0.

In detail: Q

First, an analysis was performed echudi&SjRIDE subjects who began ataluren treatment after the
median age of LoA in CINRG. However, Wwhile this analysis may reduce potential immortal time bias by
excluding patients who began atalure%atment at highest age (i.e. with longest immortal time), it still
considers STRIDE subjects to beb k of losing ambulation between birth and start of ataluren
treatment (i.e. during the imm me period). Therefore, it is still not excluded that immortal time
bias occurred in this analysis. 6

Second, immortal time bi atdressed by an analysis using a conditional match that requires that the
matched CINRG subjgect st e ambulatory when the matched subject from STRIDE begins ataluren
treatment. l.e., an immgortal time period is also introduced for the matched subject. The implicit
assumption appears @ be that immortal time bias is reduced when immortal times occurs in both
treatment groyps; wever, this is still not an adequate approach as immortal time is misclassified as

with im time are included in the analysis. The calculation of hazard ratio based on the Cox model
is vali g as patients are only included in the analysis from the time they were actually at risk of
an (i.e. when immortal time is excluded by truncation).

time at risk. "\
*
Generalli &culation of median event time based on Kaplan-Meier curves is not valid when patients
on

Additional Sensitivity Analyses

The MAH provided again a number of additional sensitivity analyses addressing several identified
potential sources for bias. These analyses have been assessed previously or in the sections above.
Although they are overall in line with the primary analyses, they can only be considered supportive.
Moreover, there are several limitations in interpreting the results as discussed above.
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The propensity score matched analysis showed that subjects in the STRIDE Registry Study (study 0250)
reached the milestones of FVC <60% predicted at a median age of 17.7 years (95%CI 16.6; 19.9). For
subjects in the CINRG-DNHS this milestone of FVC <60% predicted was reached at a median age of
15.6 years (95%CI 15.1; 16.4).

However, again it cannot be concluded with certainty that the obtained results are attri e to
Translarna treatment.

Ground 2 Conclusion 0\%

In the Ground 2 Conclusion, the MAH refers amongst others to new analyses compa&; the treatment
over 48 weeks in STRIDE to the ataluren treated subjects from the 3 RCTs. The alyses have not
been shown in the MAH s Grounds for re-examination but were previously sénted during the June
2024 oral explanation, showing comparable results. However, as only a sm& ber of subjects from
the STRIDE has been compared to those subjects from the RCTs, e.g. N= and N=269, respectively
for the 6MWD, their interpretation is limited. @

Overall, the MAH addressed several of the earlier discussed congerns questioning that the STRIDE
Registry provides reliable evidence of long-term benefit of Transl| on key disease milestones using
the CINRG natural history study as comparator population.

discussed above. Overall, these uncertainties have not beéR _sufficiently solved with the MAH "s Grounds

for re-examination. O

The Extensive set of sensitivity analyses and additi(hﬁpeer—reviewed literature to support that long-
term benefit is reliably attributable to Translarn cknowledged and overall in line with the primary
analysis. However, these analyses also com@a number of uncertainties as discussed above. In
addition, the post hoc nature of these analyses“eflecting several methodological limitations, has to be

taken into account. &

The fundamental concerns with regar Qbustness of the efficacy conclusions from SOB 2, i.e., the
phase III study 041, resulting from @vay the analysis was performed (failure of primary analysis,
introduction of post hoc subgroup @ d taken the two other placebo-controlled studies also into account,
who both also failed to meet primary objective, cannot be resolved by further comparisons of

observational data. k

As stated earlier during thewal procedure, opposed to well-conducted trials where randomisation
ensures exchangeabiN\af per known and unknown confounders, the PS-matched methods only ensure

exchangeability conw | to the variables included in the model (if properly modelled) and hence, by
definition cannot t for unknown confounding.

This comparison was primarily based on propensity score& that is sensitive to several bias, as

L 4
Therefore, relj D&dence that long-term Translarna treatment manifests cumulatively in a meaningful
Qa'hbulation could not be provided.

delay in Ios\
Ground @ot resolved.

MAH’s conclusion: The benefit-risk-profile of Ataluren remains
fi urable supporting continued availability of ataluren for DMD patients

Study 041 Provides Clear, Reliable Evidence of Ataluren Treatment Benefit

Study 041 provides clear, reliable, and nominally statistically significant evidence of the meaningful
slowing of disease progression associated with ataluren treatment as assessed by multiple highly relevant
endpoints in the prespecified analyses of the ITT Population and in the previously identified sensitive
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300- to 400-metre subgroup. These findings of benefit are consistent with the results of the prior
randomised trials of ataluren in nmDMD, thus confirming the established favourable benefit-risk profile.

In conclusion, while Study 041 was formally negative, the results of the previous studies support the
established favourable benefit-risk profile for ataluren in the treatment of nmDMD.
|E'!brials

The STRIDE Registry Provides Credible Supportive Evidence That Benefit in the Cli
Manifests Cumulatively as Delay in Loss of Ambulation

The STRIDE Registry provides reliable, real-world evidence that the treatment benefift rved in the
clinical trials manifest cumulatively over the longer term as delays in key morbid disea ﬁnsition points
like LoA and the requirement for pulmonary intervention. While the use of an rnaI comparator
population carries a potential risk of bias, extensive sensitivity analyses an -reviewed literature
confirm that the identifiable potential sources of bias have been appropriatel@led for and that the
multiyear delay in LoA can be credibly attributed to ataluren treatmen@ his basis, the STRIDE
Registry was endorsed by the June 2024 Scientific Advisory Group expe a source of evidence that
“should not be ignored.”

The Ataluren Safety Profile Remains Highly Favourable {

As agreed with the CHMP and acknowledged in the assessme @rt, the safety profile of ataluren is
not at issue. The results of Study 041 confirm the establishe ty profile of ataluren over 72 weeks
of treatment. The frequency and nature of treatment—eme@a verse events in Study 041 individually
and the pooled data for Studies 007, 020, and 041 w; consistent with the known safety profile of
ataluren, and no new safety concerns were identified.

In 12 completed clinical studies in subjects with nr@D comprising over 1600 patient-years of exposure,
ataluren was well tolerated across all age grou n oral dose of 10, 10, 20 mg/kg and remained well
tolerated in subjects on long-term ataluren tr(ﬁant (exposures of >5 years).

In the ongoing STRIDE Registry, atalure(§minues to be safe and tolerated in over 300 patients with

nmDMD.
Conclusions of the MAH &
(o)

Study 041 provides reliable evi@r|
preserving ambulatory and ﬂ

f treatment benefit of ataluren in slowing disease progression and
uscular function across multiple highly relevant endpoints in the
Study 041 ITT Population e previously identified 300- to 400-metre subgroup. These findings of
benefit are consistent wae results of the prior randomised trials of ataluren in nmDMD, thus
confirming the establN favourable benefit-risk profile.

In addition, the resul f the STRIDE Registry provide credible evidence that the benefit recorded in the
clinical trials sts cumulatively in the slowing of progression as directly measured in multiyear delay
in LoA. New @ses and peer-reviewed literature that confirm that identified sources of potential bias
have be ‘\' ised and that the estimated treatment benefit can be reliably attributed to ataluren
treatme

As is@d in these formal grounds for re-examination, the evidence collected from Study 041 and the

Registry since the CMA renewal in 2017 provides further evidence of short- and long-term
tréatment benefit, and certainly provide no evidence that challenges the previous favourable benefit-risk
ratio. The MAH acknowledges that CHMP may have remaining uncertainty regarding the benefit-risk
profile of ataluren, and thus, PTC proposes to collect additional evidence as part of a continued CMA to
confirm ataluren benefit.

Specifically, as discussed above, the MAH is committed to continuing STRIDE data collection to further
inform treatment effect on LoA and loss of pulmonary function. The MAH is also open to inclusion of
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additional functional endpoints that can provide more granular data on treatment effect on other
measures of ambulatory and neuromuscular function such as NSAA and TFTs.

In addition, if CHMP agrees, PTC would commit to conducting a randomised placebo-controlled study
with the sensitive subgroup of subjects with baseline walk distance of 300 to 400 metres that supported
the 2017 renewal of the CMA as the primary analysis population. This study could feasibly be cted
at study sites globally and could provide robust and definitive evidence of ataluren treatme efit.

Assessment of the MAH'’s conclusion

With respect to the benefit-risk profile, reference is made to section 14, Updated Ber{\sk balance.

effect on LoA and loss of pulmonary function as well as to perform a further " i.e., a randomised
placebo-controlled study evaluating subjects with baseline 6MWD of 300 - 4, ers, former identified
as the most sensitive subgroup, as the primary analysis population.

It is noted that the MAH would commit to continuing STRIDE data collection tosfétgnform treatment
d

However, it needs to be considered that the 2 post-authorisation pha@ confirmatory studies (020
and 041) which were imposed as SOBs in this CMA are formally negﬁe and failed to confirm the results
of the phase II study that supported the CMA. Given the fact tm CHMP considered the totality of
data now comprehensive to reach a conclusion of the efficacy ren (see also updated B/R balance
section below and oral explanation), renewal of the CMA ar@osition of a new SOB to perform a
further study is not justified.

13.5. Oral Explanation \O

The MAH was invited to present its position duri Oral Explanation (OE). On October 16, 2024, a
presentation to address the grounds for refus made in front of the CHMP plenary meeting.

As already proposed in the grounds for resgkamination, the MAH suggested to perform an additional RCT
of 48 weeks duration, with the 300 -4 %seline 6MWD subgroup, previously considered the most
sensitive subgroup, as the primary ana Oc:!opulation, and to collect further data in the STRIDE Registry.
In addition, the MAH also suggested“grestrict the indication to 300m-400m baseline 6MWD for new
patients. However, after this OE, t QO ommittee concluded that the ground for non-renewal remain. The
Committee’s views on the MAHQOposaI are further detailed above, in the assessment of the grounds
for re-examination and belo e updated benefit-risk section.

14. Updated nefit-risk balance

During the per| @d by this annual renewal, new data have emerged, in particular the results of
study 041 r e last SOB, which were also taken into account in the parallel variation procedure
EMEA/H/C[O&/II/OOGQ These data are considered to be relevant for the benefit-risk balance of
Translar e approved indication. Therefore, the benefit/risk balance of Translarna is re-assessed in
the contbf this annual renewal, based on the totality of the data, including the data at the time of
th cc@onal approval, the data generated as per the specific obligations (the data from study 020, as

e the data from study 041), data from the STRIDE (study 0250) registry and additional real world
d provided to the Committee, as well as data on paediatric studies 045 and 046.

Regulatory/procedural context
Reference is made to sections 2.2 and 11.1

SOB study 041
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Study 041 was a 72-week, randomised (1:1), double-blind, placebo-controlled phase 3 trial in 360
subjects with nmDMD. The double-blind phase was followed by an open-label extension of another 72
weeks wherein subjects who received placebo switched to ataluren. The primary endpoint was the change
from baseline in the 6MWD at 72 weeks. "Key" secondary endpoints were the average change in the
composite TFT (time to run/walk 10 metres + time to climb 4 stairs + time to descend 4 stairspand the
change in North Star Ambulatory Assessment (NSAA). 6

Other secondary outcomes included the linear NSAA, individual TFT, the time to nt 10%
worsening in 6MWD, the time to loss of ambulation (LoA), the time to loss of stair-climbing and stair-
descending, and the risk of loss of NSAA items. (

Based on post hoc subgroup analyses of studies 007 and 020, the MAH claimed t in the subgroup
with a baseline 6MWD between 300-400m. Based on this, the MAH define bpopulation that was
considered even more sensitive to show an effect. The primary analysis &estricted to the mITT
population (185 out of 359 randomised). The mITT population was defineé&ubjects >7 years of age,
able to perform the 6MWD >300 meters, and time to stand from the supi sition to a standing position
>5 seconds. This population and analysis were predefined and approyved CHMP in the annual renewal
procedure (EMEA/H/C/002720/R/0022), which was completed oréary 9, 2017.

Both studies were the subject of further evaluatj ithin EMEA/H/C/002720/R/0022:
https://www.ema.europa.eu/en/documents/variation-report/t rna-h-c-2720-r-0022-epar-
assessment-report-renewal en.pdf

Pooled efficacy analysis \O

In addition, a pooled analysis was performed usi population data from studies 007, 020 and 041,
resulting in a total sample size of 701, from w 4 were treated with ataluren. This was presented
in the variation procedure EMEA/H/C/002720/IB69. Given the shorter duration of studies 007 and 020,
comparisons were made at week 48 whic@ceeptable. However, considering the differences between
the studies regarding the patient popul@, ength of follow-up and primary analysis population, the
pooled analysis is not acceptable. As ﬁ he responses to the request for supplementary information,
the MAH submitted a random effe -analysis with results for the ITT, mITT and a subgroup with
baseline 6MWD of 300 to 400m. from the high dose group of study 007 was also included using
two approaches: the "includin roach with a high dose, commercial dose and placebo and separate
comparisons versus placebo;%and the "combined" approach in which all Translarna doses were compared
with placebo. The "com approach is considered more conservative and might better reflect the
requested analysis, includingaall available data from Translarna and is preferred. The meta-analysis of
the ITT population is Xdered of most interest as this population best reflects the target population as
reflected in the cu e’&dication. In addition, the subgroup of 6MWD 300 to 400m was defined post hoc
based on a lag tréatment effect across all studies. Therefore, this subgroup’s meta-analysis is not
considered vt} for confirmatory purposes.

.
Further, \AH compared the data of ataluren used in a registry study “STRIDE” (Study 0250) to a

historic t group (Cooperative International Neuromuscular Research Group (CINRG)) Duchenne
Na ur@story Study (DNHS). The groups were propensity score matched for age at first symptoms,

starting corticosteroid use, type of corticosteroid (deflazacort vs others) and duration of
cORrticosteroid use (<1month, =1 to <12 months, =12 months). During the oral explanation in October
2024, data on efficacy outcomes in STRIDE compared to Translarna RCT subjects and a rational for the
lack of matching for type of mutation were presented. Some of the concerns regarding calendar bias and
selection bias were also addressed by the MAH.

Favourable effects
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Study 007 (initial CMA): For the ITT population a difference of -0.1m 6MWD (95% CI -30.4, 30.2; pnominal
=0.9956, adjusted p-value=1.0000) between placebo and the high dose arm (20/20/40 mg/kg per day)
and a difference of 26.4 m 6MWD (95% CI -4.2, 57.1; pnominal =0.0905, adjusted p-value = 0.1592)
between placebo and the low dose arm (10, 10, 20 mg/kg per day) was seen. The difference in the mean
change in 6MWD at Week 48 between ataluren low dose and placebo in the cITT population Was 31.7
metres (95 % CI 5.1,58.3; pnominal =0.0197, adjusted p-value=0.0367). A post hoc subgrou &ents
with baseline 6MWD >150m and <80% of predicted value) analysis showed a difference ir@ change

in BMWD at Week 48 of 49.9 metres (pnominai=0.0096) between the 10, 10, 20 mg/kg do@rd placebo.

Study 020 (first SOB): The observed difference in the mean 6MWD at Week 48 betVQen ataluren and
placebo was 15.4 meters (p=0.213) for the ITT population. The difference between uren and placebo
for the time to 10m run/walk was -1.2 seconds (p=0.117), and the treatmen%ence for the 4 stair
descend was 1.8-seconds (p=0.012). The HR for time to loss of ambulatio% ataluren group was
0.69 (p=0.404). The difference between ataluren and placebo on NSAA | score was 1.5 point
(p=0.270). In a post hoc defined group, i.e. patients with a baseline 6 =300 to < 400 meters, a
difference of 47.2 meters was found in the ataluren group compared t acebo at week 48 ( pnominal
=0.007). Also in patients with a baseline 6BMWD <350m, a differencgfof 68m in favour of ataluren versus
placebo was observed (pnominal =0.0053). The difference in total core was 4.5 points (p=0.030).

Study 041 (second SOB) was a 72-week, randomised (1:1),@Ie—blind, placebo-controlled phase 3
trial weeks in 360 subjects with nmDMD. In study 041, a n ignificant small difference of 8.26 meters
(ClIss% -26.05; -9.53, p = 0.36) and a difference of 14. ers (Clos% 1.83 — 27.01; pnominal = 0.025)
were found in the mITT population (n=185) and I tion (n=359), respectively. The differences
for the TFT composite was -1.04 seconds (p= 0.0892Y for the mITT population and -0.70 seconds
(p=0.09) for the ITT population. The difference en placebo and ataluren was 0.9 points for both
populations on the NSAA total score (p=0.13) re information on results from study 041 is found in
variation EMEA/H/C/002720/11/0069 procedurgQ

Submitted meta-analysis: In the ITT p@ on using the combined approach, the submitted meta-
analysis shows an LS mean differenc placebo of 13.8 meters in 6MWD (95% CI: 3.51, 24.08),
1.26 seconds in the TFT composite Q(QS% CI: -1.91, -0.61), 1.07 points in the NSAA total score
(95% CI: 0.433, 1.716), and 2.6ts in NSAA linear score (95% CI: 0.861, 4.412).

STRIDE Registry Study (stud,
the STRIDE Registry Study,
age of 17.7 years (95%

0): The propensity score matched analysis showed that subjects in
y 0250) reached the milestones of FVC <60% predicted at a median
6; 19.9). For subjects in the CINRG-DNHS this milestone of FVC <60%
predicted was reache&a edian age of 15.6 years (95%CI 15.1; 16.4). The milestone FVC <50%
predicted was reac median age of 19.2 years (95%CI 17.8; NA) in the STRIDE Registry subjects

and at 17.7 year CI 16.5; 18.6) in the subjects of the CINRG-DNHS.
L 4

The median @t loss of ambulation was 16.5 years (95%CI 14.4, 19.7) compared to 13.0 years
(95%CI 2« .8) in the CINRG-DNHS (p<0.0001; HR 0.455 [95%CI 0.350, 0.593]).

Uncerta s about the favourable effects

In 07, no effect of the high dose was seen. This was odd as a greater effect compared to the low

as anticipated. The MAH argued that there is a bell-shaped dose response curve which was,
however, not evident from the non-clinical data. Considering that a potential beneficial effect was seen
in a post hoc derived group, it was concluded that additional data was needed to confirm these favourable
effects. In the first SOB (study 020) the overall population, i.e., ambulatory DMD subjects, did not show
a statistically significant or clinically meaningful difference from placebo. However, a new study was
requested as a clinically meaningful difference was noted in post hoc defined sub-groups. An extension
of study duration was recommended considering the effect size after 48 weeks may be too small to draw
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a well-founded conclusion about the effect size in terms of both clinical relevance and statistical
significance.

The largest effects were seen in the post hoc defined groups of patients with baseline 6MWD =300 to
<400 meters and patients with baseline 6MWD >150m and <80% of predicted value based studies
007 and 020. It was argued that these subgroups apparently are the most rapid declining andhefore
the most sensitive to show an effect. Accordingly, the MAH defined a mITT population antj g the
largest effect for this population. However, results from the mITT population in study 041 confirm
the effect seen in the initial phase 2 study (i.e., study 007) that supported the CM '%14 and the
effect seen in the post hoc analyses of studies 007 and 020 that supported the renewdlof the conditional
marketing authorisation in 2016. This is also the case for the difference in 6MWD een placebo and
ataluren found in the ITT population of the phase III study 041 (14.4 r@after 72 weeks of
treatment). Considering that the study 041 failed to meet the primary e&a{ endpoint, statistical
significance claims cannot be accepted for any of the other efficacy endpw‘ urthermore, the effect
sizes observed on the secondary outcomes, i.e., NSAA and TFT (includi individual items), are not
within the range of the published MCIDs (when available). As per the%idual items of the TFT that
were performed in the three trials, the effect sizes observed in stQ 041 are the smallest in spite of
being the longest trial.

The applicability of the post hoc performed meta-analysis is qned on methodological shortcomings
violating methodological principles for a retrospective -analysis (PtC “Points to consider on
application with 1. Meta-analyses; 2. One pivotal study P/EWP/2330/99). The guideline lists the
prerequisites for a retrospective meta-analysis. Amox rs, it specifies that some studies need to be
clearly positive. Considering the primary efficacy analySis of the primary efficacy endpoint, the three
studies (namely 007, 020 and 041) are form egative. Further, it specifies that pooled 95%
confidence interval needs to be well away fr(@aro. For the primary efficacy endpoint (6MWD), the
lower limit of the pooled 95% confidence intefyal for the least squares (LS) mean in the combined
approach is 3.51 meters for the ITT popuw. Note that for the NSAA (both total and linear) and the
TFT (composite as well as individual itemis) the 95% confidence interval for the least squares (LS) mean
in the combined approach were aIso% to 0. In any case results are not capable of compensating or
overruling the negative findings of, dividual studies.

The STRIDE registry study (stu@ZS) has an open-label design following only nmDMD patients who are
treated with ataluren. In thiﬁ cular case, the controls from STRIDE were matched with participants
in CINRG-DNHC using pro ity score matching. In spite of the observed difference in the loss of ability
to walk in some patiepts t&d with Translarna of about 3.5 years compared to those matched patients
in the CINRG registr \nparison to an external control includes several biases due to measured and
unmeasured confou@

DMD mutatiorf: e not considered in the propensity score model. The MAH argued during the re-
examinatign @w oral explanation in October 2024 that this aspect is not influencing the STRIDE
results basethon an extensive literature review and sensitivity analyses. The MAH presented results from
studies @e no associations between genotype class and change in some functional outcome
paraﬁ@s, e.g., NSAA and 10 metre walk/run were found after 12 months. However, it is unclear how
th relate to time to LoA. The MAH presented literature claiming that genotype does not have an
impact on the phenotype and in particular on the time of LoA. However, available literature suggests
that certain mutation groups (i.e. subjects amenable to exon 8 and 44 skipping) have a milder disease
phenotype and a delayed time to loss of ambulation. Considering the unknown/unreported distribution
of mutation types in the CINRG-NHS, the impact of mutation type cannot be elucidated. In any case, the
MAH’s position that mutations type is not a meaningful predictor of disease trajectory is not agreed based
on the available data. Further, the MAH presented data from two registries and claimed comparability of
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the time to LoA between a group of nmDMD and a group of hon-nmDMD participants in two registries.
However, for both comparisons differences in baseline characteristics and confounding could not be
excluded. The sensitivity analyses presented by the MAH (i.e. nmDMD CINRG vs CINRG Overall and
nmDMD CINRG vs STRIDE) were based on small sets and based on a suboptimal PS-matching as
acknowledged by the MAH. The concern that different underlying mutation types between the istries
(STRIDE, CINRG-NHS) could have biased the results in favour of the ataluren cohort remain
Qenctional

In addition, a 2-year difference in age at first assessment is noted hampering a matc
outcome measures. The MAH claims comparability of the populations in terms of b iRe functional

status (as measured by 6MWD or time required to walk /run 10 metres). However, t&e indings need
to be interpreted with caution as functional status assessment was only availa a subset of the
compared populations that might not have been representative for the full coh sensitivity analysis

using propensity-score match models that included age and the time require% n/walk 10 meters at
study entry as covariates with the primary match criteria showed an ageﬁ of ambulation for both
the STRIDE and CINRG cohorts later than in other analyses, i.e., 19.7 ygar d 14 years, respectively.
Therefore, the provided analyses are not adequate to address uncer ies with regard to baseline
function, i.e., whether potential differences with regard to baseIir.Qunction might have introduced a
source of bias in the analysis. Thus, the CHMP maintained the copcer

Importantly, immortal time bias is introduced as patients i%DE were only allowed to enter the
registry if prescribed Translarna requiring them to be still ry at enrolment. Two analyses were
provided to address the concern of immortal time bias. Q\/er, they are not sufficient to address the
concern of potential immortal time bias, considering @ reference point for time to LoA remains age
0. During the oral explanation in October 2024 the MAR was requested to discuss whether alternative
analysis approaches that may better address imI time bias, e.g. by considering time to LoA from
the start of patient follow-up with adequate m g/weighting by patient characteristics at inclusion,
had been considered. However, the MAH cﬁ'\ed that such alternative analyses have not been

performed. &

Further, as the ataluren-treated nmD Qents were enrolled into the STRIDE cohort from 2015-2022,
and the untreated DMD patients we uited into the CINRG cohort from 2006-2016, a calendar bias
cannot be fully excluded, this also @ s to the provided data in the MAH “s Grounds for re-examination.
The MAH claimed that the key ents of the standard of care remained consistent over the periods of
enrolment. Treatment with Sﬁ ds is a paramount strategy in the management of DMD. The PS model
used by the MAH did not ider the dose and the regimen. However, it can be agreed that the results
from the sensitivity naIyQincluding these two variables in the PS model do not suggest that a
difference in these a s play a major role. The categorization of the duration of steroids treatment
(<1 month, 1-12 m > 12 months) is still questionable as it assumes no further benefit beyond 12
months of use, !\?ﬂheless, it is agreed that the concern on differences in the treatment with steroids
was reasonab ﬁ essed by the MAH. However, the standard of care in DMD includes other measures.
The MAH aéﬁference to four guidelines, and it was noted that neither physiotherapy nor scoliosis
manage&ere formally included in the Moxley et al. 2005 publication. More importantly, the most
compr e guideline promoting a multidisciplinary treatment strategy for DMD including
interventions in different areas per the different stages of DMD was only available at 2018 (Birnkrant et

8). As additional justifications, the MAH presented observational data showing consistent rates
of decline in functional outcomes and age at LoA over different study periods. However, as discussed
above, these data have limitations (differences in baseline features, confounding, periods that do not
cover the whole STRIDE registry) and hence, do not allow to rule out the concern about calendar bias.
The comparison of the results on functional endpoints in the placebo arms for study 007 (performed
from 2008-2009) and study 041 (performed from 2017-2022) are based on randomised studies and
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cannot justify that calendar bias is not a meaningful factor in relation to the comparison of observational
studies. Hence, the MAH “s claim is not considered demonstrated and concern remains.

Selection bias was also discussed by the MAH in the grounds for re-examination and during the oral
explanation in October 2024. The MAH presented a subgroup analysis from Italy and the United Kingdom.

According to the MAH, in these countries almost all patients treated with ataluren are enrol the
Registry, representing therefore the enrolled population with minimising the risk of selégti bias.
However, although results of the analysis were in line with the primary analysis, it r unclear

whether the entire nmDMD population was comprehensively covered. Then, the con'o\n uld not be
sufficiently excluded.

Further, the STRIDE has an open-label design which is prone to observational bi Qopposed to 007,
020 and 041 RCTs that included a blinded-phase. As opposed to w %ucted trials where
randomisation ensures exchangeability as per known and unknown co ers, the PS-matched
methods only ensures exchangeability conditional to the variables include@,infthe model and hence, by
definition cannot account for unknown confounding. Additional Iim@ns and uncertainties were
highlighted including unclear rules for censoring and substantial missing data for which the MAR pattern
of missingness was used, which is questionable. The suggested d g\of 3.5 years in loss of ambulation
compared to the natural history registry is based on data %10% of the included population.
Consequently, an open-label study with an external compa%cannot compensate or overrule the
results of the individual RCTs, which by design produce thQQs alid results and the best approaches
to isolate a true effect size.

Unfavourable effects \

The most common adverse events across all stu were headache, upper respiratory infections and
gastrointestinal disorders such as nausea, v@ng, (upper) abdominal pain, flatulence, diarrhoea,
stomach discomfort, constipation and regurgitatien.

Uncertainties about the unfavourablé effects

As the safety has been monitored o@oximately 10 years and the safety data was consistent across
all studies, there are currently n ertainties on unfavourable effects beyond the safety concerns
included in the RMP. The safety, rns included in the RMP are currently managed by the established
risk minimisation measures K itional pharmacovigilance activities described in the RMP.

Benefit-risk assessme discussion

In 2014, Translarna Ned a CMA for the treatment of nmDMD in ambulatory patients based on post
hoc results (cITT in of ITT population) from a phase 2b study (Study 007) showing with the lower
dose a borderline@eﬁcial effect on the 6MWD test supported by numerical trends in TFT as secondary

he CMA was approved under the condition to conduct a confirmatory study as SOB

efficacy endpaqints.
(first SOB¢ 020) in the post-authorisation phase.

In Study » with an intended enriched population (i.e., different thresholds for eligibility based on the
baseli@rformance on 6MWD), the treatment effect size on 6MWD in the primary efficacy analysis was

aller than the one reported in the cITT population in Study 007 and not statistically significant.
ce, study 020 did not confirm a favourable benefit/risk of Translarna in the approved indication.

mu

Post hoc subgroup analyses from both Studies 007 and 020 showed potential beneficial effect sizes in
patients with baseline 6MWD =150m and <80% of the predicted value in study 007 and patients with
baseline 6MWD =300 to <400 meters in study 020. Though the original SOB failed to confirm the findings
of study 007, the CMA was renewed in 2016 (EMEA/H/C/002720/R/0022) with a second condition
(second SOB / Study 041) to confirm the positive B/R of Translarna taking into account the subgroup
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information in the study design. As such, the primary efficacy endpoint was defined as the difference in
the change from baseline in the 6MWD at 72 weeks between the ataluren arm and placebo arm in the
mITT population defined as patients able to perform the 6MWD >300 meters and time to stand from
supine position >5 seconds.

Thus, it was anticipated that a more sensitive population (i.e., the mITT population, which was % ed on
exploratory post hoc analyses of previous studies in DMD, including study 020) would be able to
show a treatment effect of ataluren. However, a statistically significant and beneficiale ould also
not be demonstrated in this mITT population. Therefore, Study 041 is considered a faj dy. Please
see more details on the assessment of Study 041 in procedure EMEA/H/C/00 0/I1/0069. The
subsequent description of the findings in the ITT population reflects the attempt e MAH to elicit a
positive result from a failed study. Indeed, the ITT population is representdtiye“of the population for
which the CMA was granted. However, formal statistical testing is not allowed from a methodological
perspective because the primary efficacy endpoint was specified to be test%t e mITT population and
not the ITT population. Even ignoring this, the observed effect in 6MW een ataluren and placebo
in the ITT did not confirm the effect seen in the initial phase 2 study (i.mldy 007and the effect in the
post hoc analyses of studies 007 and 020. For the NSAA, the 0.9-pg@int difference is not at the reported

MCID. @

Although a statistically significant effect favouring atalure placebo is claimed in a post hoc
conducted meta-analysis, the applicability of the post ho€ perfdrmed meta-analysis is questioned on
methodological shortcomings violating methodological @I les for a retrospective meta-analysis (PtC
“Points to consider on application with 1. Meta-analysés;*27 One pivotal study” CPMP/EWP/2330/99). In
any case, results are not capable of compensatin@ overruling the negative findings of the individual
studies.

The comparison to a historical external cohort &STRIDE registry is considered supportive, but cannot
overrule the results of the placebo-contro hase 3 studies, which by default produce the most valid
results by design and the best approaches o isolate a true effect size. Additionally, interpretability of
the results is hampered by the aforemeRgioned limitations and uncertainties.

Third party interventions were rec@from several countries also during the re-examination procedure.
@ ts or caregivers, patient organisations, healthcare professional
sicians. The interventions expressed views on the large unmet medical
need for DMD and the beQ Translarna in nmDMD based on their experience in the clinical practice
and their interpretatign of efficacy data of Translarna mainly the efficacy data from the STRIDE
registry. The unmet Ixsal need for DMD is acknowledged and has never been questioned. During the
renewal procedur HMP noted the information on the experience in the clinical practice from health
care professiopals,and health care professional organisations shared through individual case reports. The
information sc};d on quality of life difference between ambulatory DMD patients receiving ataluren,
d

These include letters from
organisations, and treating pi

caregiver. quality of life and a wider consideration of possible cost benefit of ataluren is also
acknowl% However, it is considered that these interventions do not impact the conclusion on the
benef@ f ataluren in view of the three failed clinical trials.

important issue in the assessment of efficacy of ataluren is the data on dystrophin expression.
I e initial application, the data on dystrophin expression was inconclusive because of poor quality
(Translarna EPAR Public assessment report EMA/369266/2014). In the Article 46 procedure
EMEA/H/C/002720/P46/026, submitted in 2021, additional pharmacological data on dystrophin
expression was submitted and assessed. The baseline median dystrophin level as measured by ECL was
0.42% of normal (range 0.00% to 41.85%). At the end of the study, the median dystrophin level was
0.33% of normal (range 0.04% to 48.55%). Hence dystrophin expression overall remained low and
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hardly changed following treatment. The product information was updated with this information in the
variation procedure EMEA/H/C/002720/11/0068.

Discussion

In order to confirm the efficacy of Ataluren in ambulatory nmDMD two studies have been inﬁed as
specific obligations and performed by the MAH. The two phase 3 studies (020 and 041) faile nfirm
results of the phase 2 study (007) that supported the conditional marketing authorisation@dy 041,
that was performed in the population expected to be most sensitive to show an effect, f% to confirm
the effect seen in the initial phase 2 study 007 (cITT) and failed to confirm the effe \{ e post hoc
analyses of studies 007 and 020 (that supported the renewal of the conditional maéﬁqg authorisation
in 2016).

With respect to the registry-derived data, the suggested 3.5 years delay'ﬂ?loss of ambulation
observed in participants in STRIDE registry compared to the external-c from CINRG-DNH is
difficult to interpret in the view of the limitations and uncertainties relate ternal controls.

Finally, PD studies showed that treatment with ataluren did hardly changg/dystrophin expression in the
vast majority of the 20 patients evaluated. {

From a safety perspective, overall data support that ataluren is@rally well-tolerated in ambulatory
patients with nmDMD, with the most common adverse e being headache, upper respiratory
infections and gastrointestinal disorders.

During the oral explanation in October 2024, the M ed a treatment benefit to have been shown
in a total number of subjects comparable to Iargez&ies in @ non-orphan indication based on the
results from meta-analysis of the three RCT. A eady explained, the applicability of the post hoc
performed meta-analysis is questioned on mological shortcomings violating methodological
principles for a retrospective meta-analysis (Pt& PJdints to consider on application with 1. Meta-analyses;
2. One pivotal study” CPMP/EWP/2330/9%\I;;/ertheless, the CHMP acknowledges the large number of
subjects with nmDMD enrolled in the tridls: 3 subjects (not all were included in the meta-analysis)
affected by a limited subset (i.e., nmD resents less than 15% of DMD) of an already rare condition
such as DMD. Furthermore, this large f subjects were evaluated in three different randomised clinical
trials all of them failing to meet t Q- imary efficacy endpoint. It should be noted that it is considered
that the study design of the tri@verall follows the recommendations outlined in the EMA Guideline on
the clinical investigation of% inal products for the treatment of Duchenne and Becker muscular
dystrophy (EMA/CHMP/23 011, Corr. 11). In particular for the study 041, the study was designed
based on prior exper'enc&om the other trials. Following the results from prior subgroup analyses
supporting a greater\ment effect in subjects within a declining phase, this population (subjects >7
years of age, able t(éform the 6MWD >300 meters, and time to stand from the supine position to a
standing positjon{ >5vseconds) was selected as the primary efficacy study population while still other
ambulatory s N were included (ITT population) to gain understanding on the B/R in the target
population® Cl with the recommendation that in confirmatory trials, the efficacy and safety of the
product % be studied in the broad range of patients that the investigational product is intended to
treat. s of study duration, study duration in 041 was increased to 18 months in line with the
ab e@ntioned guideline that recommends at least one or two years and also in line with feedback

ived from the experts in a dedicated ad hoc SAG-N meeting. Also following the above-mentioned
guilance, primary endpoints were focused on mobility, as recommended for clinical trials in ambulant
boys that aim to demonstrate the efficacy of a disease modifying agent (e.g. enhancing some level of
functional dystrophin or delaying muscle dystrophy). Hence, it is considered that the 020 and 041 phase
III studies represent two failed opportunities to confirm the efficacy of Translarna as observed in the
CMA. On the other hand, these trials confirmed the safety profile of Translarna. The CHMP considers that
the totality of the data is now considered comprehensive for ambulatory nmDMD (and hence including
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the ambulatory subpopulation of nmDMD with baseline 6MDW between 300 and 400 meters). Therefore,
the need for a new study or further collection of STRIDE data is not agreed.

Moreover, the MAH “s proposal to restrict the indication in the SmPC for new patients to be treated with
Translarna to a 300-400 m baseline 6MWD was not supported in the given context. It is not agseed that
the efficacy of Translarna in nmDMD with a 300-400 m baseline 6MWD has been establi The
estimates from this subpopulation pertain to subgroup analyses from trials for which the pri efficacy
endpoint was not met. Hence, all other results from these trials can only be considf:r loratory.
Thus, the efficacy in nmDMD with baseline 6MWD between 300 and 400 m is not esta w . Thus, the
newly proposed indication is not acceptable.

Conclusion O

The CHMP considers that the totality of data from three randomized con&ﬁtrials including 753
subjects affected by nmDMD, which is a limited subset of DMD, an aIread% condition (i.e., nmDMD
represents less than 15% of DMD), as main sources of evidence, and the@ onal data from the STRIDE
(study 0250) registry, which includes 277 subjects affected by nmDMD, well as additional real world
data provided to the Committee, including evidence highlighted by €zechia, and studies 045 and 046 as
complementary sources of evidence, is now considered compre ive, as opposed to when the CMA
was first granted. Therefore, the renewal of the CMA and t?@vision of a new (fourth) RCT is not

justified.

In fact, the beneficial effect resulting from post hoc anal the phase 2 study could not be replicated
in two confirmatory phase 3 studies (020 and 041). s derived from registry data are of limited
interpretability and are considered only supportive, but cannot overrule the results of phase 3 placebo-
controlled studies, which by default are desig o produce the most valid results and the best
estimation of a true effect size. Therefore, effﬁof ataluren has not been established, neither in the
indication currently approved, nor in a restricte dication as proposed by the MAH in the OE in October
2024, and a positive benefit-risk balance D was not confirmed.

Grounds for non-renewalbﬁb'e marketing authorisation

Whereas, O

o The Committee re-ass the benefit-risk of Translarna as part of the annual renewal procedure
taking into account the to of data, which includes the data available at the time of the conditional
approval, data genera\das r the specific obligations (the data from study 020, as well as the data
from study 041), m om STRIDE registry (study 0250) and additional real world data made
available to the CQ ee, as well as and on data on paediatric studies 045 and 046.

L 4
. The ay, data, in particular the results of study 041 conducted to fulfil the outstanding
specific oblligiy\ with a view to confirming a favourable benefit-risk balance for the conditional
marketin orisation for Translarna, failed to confirm the efficacy of Translarna in the treatment
of am@ patients with nmDMD aged 2 years or older.
e

d on the above, the CHMP concluded, on the basis of the comprehensive set of data now
ble, that the efficacy of Translarna is not established and therefore a favourable benefit-risk
balahce has not been confirmed in the treatment of ambulant patients with nmDMD aged 2 years or
older.

The CHMP therefore does not recommend the annual renewal of the conditional marketing
authorisation for Translarna.
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15. Conclusions and recommendation following re-
examination

It is concluded that the benefit of ataluren has not been demonstrated. The grounds for refusal remain.
Hence, renewal of the conditional marketing authorisation of Translarna (ataluren) is not recon@ded.

<
&
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