Translational Development of Rimeporide, a Soditldydrogen Exchanger (NHIE Inhibitor, as

a therapy for Patients with Duchenne Muscular Dystrophy
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Rimeporide:a Na/H* exchanger inhibitor toprotect cardiac AND skeletal muscles in patients with DMD

Rimeporide is @irst in class N@aH* exchanger inhibitor which mediatgsedictable, measurable, reproducible and clinicadigvant anti inflammatory and anti fibrotic effectscardiac,
respiratory and skeletal muscles. Rimeporidals® a potentardioprotective agent and is expected to bebehefit to prevent the long term accumulation of inflammation and fibrosis In
skeletal and cardiac musclespatients with DMD
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Rimeporide in GRMdogs:a “transl| ati onal bri dge bet ween micC
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Key objectives of thestudy
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GRMD dogs play key role in the translational approach to develop candidate therapidaNtip. Theimeporide long term efficacy study in youn 80 1

month) GRMD dogs will contribute to the design of the clinical phase Il/lll pivotal study by guiding dose saedtidying novel non invasive s | _;‘;f"”‘”"'
biomarkers as well as cardiaatcome measures. Rk Motor score
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A Controlling GRMD dog phenotypleeterogeneity is essentiab improve the robustness of results and enhance the translational valu&&MLE !
dogs studies:PrB 1 ot ' s tExaeMatienaleVétdrimaired ' A | hasaleveloped a method to control the intgrdividual phenotypic i {J
heterogeneity in GRMD dogs (figure [T allowsthe stratification between moderate GRMD dogs with slow disease progression and severe il : : : :
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Figure7 : ROCurveof 10 candidate markers foprediction of the
severeGRMDform at 2 months of age(Dis.Mod. Mech. 2014).

dogs with fast disease progression and loss of ambulation before 6 months. Increased percentage of circulating CD4+g@DgRAdelteés havi
also been correlated with both disease severity and a more rapid disease progressiorM&iiztet al, 2015, Skeletal Muscle)

Stratification of GRMD Dogs Treatment Study Endpoints
A At 2monthsof age three selective A 20 animals will be screened and enrolled
markerswill be usedto stratify A Treatment will be started at 2 months. Skeletal muscle
GRMD normalizedspeed,stride Based on previous animal studies a dose of PR
frequencyand CD4CD49d Rimeporideat 15mg/kg/d was selected. -
lymphocytes proportiorwith A Rimeporide oplacebo will be given orally
specificcut-off to avoidinclusion of for 10 monthan a blinded way
falsepositive. A PK profile in dogs showed that a twice a day
dosing was sufficient to maintain plasma
2 monthsold GRMD : position
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Rimeporide multicenter jmaselb trial

StudyDesign StudyObijectives & clinical endpoints
A multicenter phasdb, open label, sequentiagroup study of ascending oral doses of  primaryObjective
Rimeporidein 6 to 14 years old patients with DMD after 4 weeks of treatment. A To determine the safety and tolerability profile riineporide in 614 year old
et . patients with DMD
nvestigator coordinator: _ _
Professor Francesco Muntoni Secondaer]eCUVG :

Investigator coordinator: - A Bya|uatethe pharmacokinetic profilef rimeporide in plasma
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ABlood biomarkery / Y X /oD € inflalm@atoEy cytokines & other
exploratory PD biomarkers to monitor muscdamage
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SUMMARY

ARimeporideis a musclesparing agent that may alleviate lontgrm accumulated muscle and myocardial damage @nflammation with no restriction on age and
genotype. Rimeporide could represent an important therapeutic combination wather treatments that restore or augment dystrophin.

ARimeporidewas granted Orphan Drug Designati@md received a positive evaluation from the European Medicines Agency in 2015 in a Scié&ahificeand in a
BiomarkersQualification Advice.

AEspeRaraims toenableRi me p oregistdatoh fer DMD patients by2020 and extend its use to other rare forms of muscutiystrophyies
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