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Objectives & Methods )

Objectives: To quantitatively describe the longitudinal mean and variability of DMD disease progression natural history, and clinical trial placebo and active drug treatment for all current investigational
therapeutics with publicly available data.

Methods: PubMed and ClinicalTrials.gov were searched using PRISMA 2009 standards to obtain all publicly available individual-level natural history and treatment arm clinical trial data of the 6MWT
in boys under 18 with DMD. Nonlinear mixed effects models were implemented with NONMEMS V7.3. Investigational treatment arm data were available from efficacy trials of eteplirsen, drisapersen
and ataluren. A model-based meta analysis (MBMA) was conducted to estimate natural history, placebo and drug effect, treating each individual and trial arm as a unique unit (indicated with a
subscript (i). A baseline model (BL;) was fit with initial estimates based on summary statistics of literature population values. The baseline model was exponential function of baseline age (AGE,),
with a sigmoid Emax maturational effect (MAT;). Final estimates of the baseline model were fixed in the fitting of a longitudinal disease progression model for the 6MWT endpoint (6M W T;). Baseline,
longitudinal and placebo effect parameters were fixed when estimating the full drug effect model (Y; ;). The residual error (eps; ;) and random effects (1,_3;) were weighted by the square root of
unit sample size.

Background )

There are no DMD disease-modifying drugs on the US market, but 3 drugs in development have taken the spotlight. Ataluren (Translarna, PTC Therapeutics) is an oral compound targeting nonsense
mutations. In 2014, Ataluren was given accelerated approval in Europe, but the FDA recently presented PTC with a refuse to file letter due to lack of efficacy shown in the back-to-back Ph.2b and
Ph.3 trials. Drisapersen (Biomarin Pharmaceutical) is a subcutaneous exon 51 skipping drug. In April, the FDA denied Biomarin’s NDA due to lack of efficacy demonstrated in the Ph.2 trial.
Eteplirsen (Sareptera Therapeutics), an exon 51 skipping intravenous drug, was rejected by the FDA in both late 2015 and April 2016 due to failure to show efficacy in the Ph.2b trial. These trials all
used the 6 minute walk test (6MWT) as the primary endpoint to measure efficacy.

Figure 1: Published summary level clinical trial data from the ~ Figure 2: Published summary level clinical trial data from  Figure 3: Published summary level clinical trial data from
ataluren Ph.2/3 efficacy trial with 174 total patients [1]. the drisapersen Ph.2 efficacy trial with 53 total patients [2].  the eteplirsen Ph.2 efficacy trial with 12 total patients [3].

Results

Natural history data were available for 194 boys from 4 unique
studies [4-7]. 5 boys were excluded due to inability to capture
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error was fixed to the literature value of 4m [8]. The final

parameter estimates are shown in Table 1. The ataluren high

dose arm drug effect could not be estimated using the current

model. The mean response of the high dose arm was lower than that of the placebo arm, causing problems in estimation. Eteplirsen treatment data were as omitted from the drug effect model because
of the complexity of the trial design. Week 0-24 placebo data were included in placebo effect estimation.
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increase up to approximately age 6 years before declining
as the disease progresses. Individual predictions show
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