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Mutations causing mitochondrial disease: What is new and what challenges remain? Robert N. Lightowlers, Robert W. Taylor, Doug M. Turnbull*
Science  25 Sep 2015: Vol. 349, Issue 6255, pp. 1494-1499 DOI:10.1126/science.aac7516
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EPI-743 aka Vincerinone aka BioE-743

• Edison Pharmaceuticals rebranded as BioElectron

• BioE-743 is an antioxidant based on Vitamin E

• Studies in Leigh Syndrome
• Double blind randomised placebo controlled study failed to demonstrate benefit
• Extended study looking at hospital admissions as primary outcome measure
• Closed in April 2017?
• New study for mitochondrial disease or metabolic disorders



Elamipretide – Interaction with Cardiolipin

ELAM



Elamipretide (aka Bendavia or Ocuvia)
• SPIMM-203: ‘MMPOWER-2’

• Open label extension of Phase 2 study in patients with PMD and myopathy.
• Currently has ~30 patients continuing on treatment with elamipretide.

• SPIMM-300: ’RePOWER’ Phase 3 database.
• Currently enrolling patients with confirmed PMD and predominant myopathy
• International database - 34 targets sites across the world.
• Must be enrolled in this database to be randomized into the Phase 3 clinical study.
• Ages ≥ 16 yr and must be able to perform the 6MWT. Target of 300 subjects.

• SPIMM-301: Phase 3 clinical study expected to start in Q4 2017.
• A randomized, double-blind, placebo-controlled study.
• Will enroll approximately 200 patients with primary mitochondrial myopathy.

• Other studies in Barth, LHON and heart failure



Omaveloxolone aka RTA 408
• Mitochondrial biogenesis (+ antioxidant + improved cellular efficiency?)

• Nrf2 activator: Nrf2 regulates genes involved in metabolism

• Phase II study – MOTOR - in patients with mitochondrial myopathy

• EXERCISE testing

• 12 weeks (2+10) dose escalation - randomised double blind placebo

• Adult patients (18-75yr)

• Actively recruiting – aiming for 100 participants. Closing Dec 2017?

• Outcome measures
• Primary - Change in peak workload in exercise testing
• Secondary – Change in distance walked in 6MWT

• USA and Denmark



Bezafibrate aka Bezalip
• Repurposed drug: designed to lower fat (Triglycerides and LDL)

• Activates PGC1⍺ and increases mitochondrial biogenesis

• Can cause a muscle inflammation in people with kidney problems

• Phase II study complete
• Intended to recruit 10 patients with mitochondrial myopathy and m.3243A>G

• Open label study – proof of concept, safety and tolerability

• Muscle biopsy at the beginning and end of study (12 weeks)

• Participants took 200mg (x3/day) for 6 weeks then 400mg (x3/day) for 6 weeks

• 6 patients completed the study

• Results in analysis but well tolerated and appears to be safe

• Aim to undertake a larger DBRCT



RP103 aka Cysteamine Bitartrate aka Procysbi

• Cysteamine Bitartrate Delayed-release Capsules (RP103)

• Prescribed for nephropathic cystinosis

• Side effects on skin, bone, bowel and brain noted in these patients

• Raptor Pharmaceuticals trialled RP103 in 2014 with extension in 2015

• Phase 2, open label to assess safety, tolerability and efficacy

• No longer recruiting. No results available.

• Horizon Pharma acquired Raptor for $800 million in autumn 2016



KH176

• New class of drug – helps controls redox status

• Phase I (healthy volunteers) study completed in Dec 2015

• Phase II (patients) KHENERGY study
• Adults with m.3243A>G and clinical disease

• 20 patients

• Double blind randomised placebo controlled study

• Results will become public by the end of the year/early 2018

• Phase II KHENERGYC
• Children with mitochondrial disease



Mitochondrial DNA depletion syndromes--many genes, common mechanisms. Suomalainen A, Isohanni P. Neuromuscul Disord. 2010 Jul;20(7):429-37. doi: 10.1016/j.nmd.2010.03.017. 
Epub 2010 May 4. Review. PMID: 20444604

Nucleoside bypass therapy



TK2 therapy in patients

• 18 patients with TK2 deficiency have been treated 
with dTMP+dCMP (1), dT+dC (11), or both 
sequentially (6). Total cumulative exposure 45 years.

• 4 infantile-onset; 10 childhood-onset; 4 late-onset

• Ages at initiation of therapy: 1-58 years-old

• Current ages: 3-60 years-old

• Publication of results soon

Dr Caterina Garone on behalf of the International TK2-deficiency Treatment Consortium
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