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WHAT WE KNOW



DIVISION OF TALK

• Internationally 

• Locally 

• On the horizon



WHY IS IT HARD TO FIND TREATMENTS FOR MITO 
DISEASE

• The Challenge: Mitochondrial diseases are complex, with no approved therapies addressing 

the core pathophysiology.

• The Shift: The field is moving from broad-acting antioxidants to targeted agents that 

modulate metabolism, boost energy production, and address specific genetic defects.

• This Presentation Will Cover:

• Limitations of previous approaches

• In-depth look at novel small molecules

• The promise of gene therapy

• Key trends and future directions



CURRENT DIFFICULTIES

• Heterogeneity: Hundreds of causative genes lead to a vast spectrum of symptoms.

• Progressive & Debilitating: Diseases often involve muscle weakness, fatigue, 

neurological decline, and multi-organ failure.

• Current Management is Supportive: Focuses on symptom relief (e.g., vitamins, 

anticonvulsants) rather than altering disease course.

• High Failure Rate in Trials: Highlights the need for better biomarkers, patient 

stratification, and novel drug targets.



DIFFERENT WAYS TO TREAT

• Four Key Strategic Pillars:

• Metabolic Modulators: "Retune" the mitochondrial metabolism.

• Enzyme Stimulators: Directly boost the engine of the cell.

• Gene Therapy: Replace the faulty instructions.

• Drug Repurposing: Find hidden gems in existing libraries.

• I.E there’s a lot of creativity in treatments



MIXED SUCCESS:THE
ELAMIPTRETIDE STORY

• Mechanism: Aromatic-

cationic tetrapeptide that 

targets cardiolipin in the 

mitochondrial inner 

membrane.

• Hypothesis: Stabilize 

mitochondrial structure, 

reduce ROS, and improve 

ATP production.



• Outcome: Mixed results across indications (Barth syndrome, HF, PMM, AMD).

• Key Takeaway:While not a universal success, it paved the way for mitochondrial-

targeted drug development and highlighted the importance of patient selection.



TAZPOWER STUDY

Open Label Extension for patients with Barth 

Syndrome

Improved walking

Improved Heart function



WE ARE RECRUITING PATIENTS 

• Mitochondrial Myopathy 

• Fatigue

• Need high Vit D 



Trial Name Design Results Interpretation

TAZPOWER

Randomized, double-blind, placebo-
controlled crossover study in Barth 
syndrome, with open-label extension.
Dose: 40 mg.

Significant improvements in:
• Skeletal muscle strength
• Cardiac stroke volume
• Fatigue scores
• LVEDV & LVESV

Demonstrates sustained efficacy 
and tolerability, supporting 
Elamipretide as a potential therapy 
for Barth syndrome.

ReCLAIM (1 
& 2)

Randomized, double-blind, placebo-
controlled Phase 2 trial in patients with 
dry AMD.
Dose: 40 mg.

• Primary endpoints (visual 
acuity, geographic atrophy) not 
met.
• Slowed degradation of the 
ellipsoid zone (EZ).

May preserve photoreceptor 
function by protecting 
mitochondria, potentially slowing 
the progression of AMD.

MMPOWER-
3

Randomized, double-blind, placebo-
controlled Phase 3 trial in patients with 
Primary Mitochondrial Myopathy (PMM).
Dose: 40 mg.

• Primary endpoints (e.g., 
6MWT) not met.
• Reduced fatigue reported, 
especially in participants with 
DNA defects.



NEW MED: BIO101 (20-HYDROXYCDYSONE)

• Mechanism of Action: Activates the MAS receptor and MAPK pathway to improve 

mitochondrial function and protect muscle cells from degradation.

• Key Differentiator: Focuses on improving muscle physiology and function, not just the 

electron transport chain.



STUDY: SPIMID-01 STUDY

• Trial Design: Phase 2/3, randomized, double-blind, placebo-controlled trial in Primary 

Mitochondrial Myopathy (PMM).

• Primary Endpoint: Change from baseline in the 6-Minute Walk Test (6MWT).

• Result: Met its primary endpoint. Patients on BIO101 showed a statistically 

significant improvement in walking distance compared to placebo.

• Significance: One of the first positive Phase 2/3 trials for a novel mechanism in PMM.



ANOTHER NEW 
POTENTIAL AGENT: 
KL1333

• Mechanism of Action: Oral drug 

that modulates NAD+ levels. It acts 

on the NADH/NAD+ redox cycle 

to boost cellular energy and reduce 

lactic acidosis.

• Key Differentiator: Directly 

targets a core metabolic hub 

(NAD+) that is critical for energy 

generation and is dysregulated in 

many mitochondrial disorders.



KL1333 NEXUS STUDY

• Trial Design: Phase 1b/2a, randomized, placebo-controlled study in patients with 

mitochondrial disease due to NADH-related defects.

• Key Outcomes:

• Completed. Showed a favorable safety and tolerability profile.

• Demonstrated a dose-dependent increase in NAD+ levels in blood.

• Supported further clinical development.

• Status: Planning for next-stage trials is underway.



NOVEL AGENT 3: 
REN001 
(MAVODELPAR)

• Mechanism of Action: A 

selective PPARδ agonist. It acts 

as a "master regulator" to 

increase fatty acid oxidation and 

enhance mitochondrial 

respiration, particularly in 

skeletal muscle.

• Rationale: "Train" the muscle 

to become more metabolically 

efficient and produce more 

energy.



REN001: STRIDE TRIAL

• Trial Design: Phase 2b, randomized, double-blind, placebo-controlled trial in patients 

with PMM.

• Primary Endpoint: Change in the 6MWT.

• Result: Did not meet its primary endpoint.

• Interpretation:This highlights the high risk of drug development in this area. 

Development for mitochondrial myopathies has likely been deprioritized.



NOVEL AGENT 4: 
NV354

• Mechanism of Action: A first-in-class 

small molecule that directly stimulates 

the mitochondrial enzyme Succinyl-CoA 

Synthetase (SCS).

• Key Differentiator: Unlike broad 

modulators, it acts as a "spark plug" for a 

specific part of the Krebs cycle (Succinyl-

CoA synthetase), directly boosting ATP 

production at a key step.



STILL PENDING

• Current Stage: Late Preclinical.

• Target Population: Aimed at severe, life-threatening disorders like Leigh Syndrome, 

where this specific enzymatic step is critical.

• Promise: Preclinical data in animal models shows rescue of ATP synthesis deficits.

• Next Step: Awaiting entry into first-in-human clinical trials.



GENE THERAPY – IT 
MIGHT GO VIRAL

• Concept: Using a viral vector (like 

AAV9) to deliver a healthy, functional 

copy of a mutated gene directly to the 

patient's cells.

• Challenge: Mitochondria have their 

own DNA (mtDNA), which is harder to 

target than nuclear DNA.



E.G. OF THAT: GENE 
THERAPY IN ACTION: 
RP-A501 FOR MDDS

• Target: TK2-deficient Mitochondrial 

Depletion Syndrome (MDDS).

• Mechanism: AAV9 vector carries a 

functional TK2 gene to tissues throughout 

the body.

• Trial Design: Phase 1/2 trial to assess 

safety and efficacy.

• Goal: A potentially curative, one-time 

treatment for this specific, devastating 

genetic form of mitochondrial disease.



RETURN OF THE MEDS

• The Strategy: Systematically screen libraries of already-approved, safe drugs to identify 

those that can rescue mitochondrial defects in patient-derived cells.

• Major Initiative:The NIH's North American Mitochondrial Disease Consortium 

(NAMDC) is leading this effort.

• Advantage: Drastically reduces the time and cost of bringing a new treatment to clinical 

trials.



ANOTHER ISSUE: BETTER MIOMARKERS

• Challenge:The 6MWT can be variable and influenced by many non-mitochondrial 

factors.

• Future Endpoints:

• Imaging: Phosphorus MRI (³¹P-MRS) to directly measure muscle energy metabolism.

• Molecular: Levels of NAD+, GDF-15, or other blood-based markers.

• Wearables: Digital endpoints like daily activity levels.



NATURAL HISTORY OF MITOCHONDRIAL DISEASES 
STUDY

• Study with NeuRA

• Recruit patients with clinical or confirmed Genetic Mitochondrial disease

• Adults

• Consented

• Blood, Urine, Buccal swabs, small skin biopsy 

• Still Recruiting

• Markers

• 125 patients, 71 mitochondrial diseases.

• Point is to look for biomarkers and looking at the cells in the that context



MELAS MED: THE “ASPIRIN” 
OF MITO DISEASE

Improved the availability of cGMP to help improve 

the efficiency of the mitochondrial electron transport 

chain

Reverses the changes that happen during stroke-

like episodes



PHASE 1 AND 2 STUDIES

Appear to be tolerated

Safe with little side effects



TRIAL AT NEURA

• Recruitment for current trial expired

• However there will likely be an Open Label extension. Will inform the community about 

it



CONCLUSION

• The pipeline is more diverse than ever, with multiple 

novel mechanisms in clinical testing.

• BIO101 and KL1333 represent promising new 

metabolic approaches.

• Gene therapy offers hope for specific genetic 

subtypes.

• Success will depend on matching the right drug to 

the right patient through precision medicine.

• We are part of it!



• Thank you 

• Contact us s.geara@neura.edu.au , 

clinics@neura.edu.au

• Questions

• 0293991022

mailto:s.geara@neura.edu.au
mailto:clinics@neura.edu.au


Questions?
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