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Non-targeted approach

« Aims to improve generic
mitochondrial functions

« Wider application
* Less expensive

* Biggest limitation: not leading to
cure

Disease/mutation specific
treatment

* Address the disease
mechanism directly

 More efficacious
* More expensive

 “N =1 approach”



Time to flourish

Inside innovation: the medicine development process

Re-investing profits
from medicines
enables companies to
develop new medicines
for patients
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The pharmaceutical
industry develops
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Pre clinical trials

\
* The genetic defect
* The function & pathway
Disease « Creating cell lines, iPSC, animal models
Understanding )
\

* ldentifying potential drug targets

 Study the effect of a given compound in cells, tissues and

animal models
identification )

\
» Finding the most promising compound (nature/synthetic)
« Formulation
« How to manufacture

Drug discovery
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PHASE |

Safety testing

PHASE I

Efficacy
testing

Healthy volunteers

Can the drug be tolerated

Severe side effects?

Low numbers, typically young males
64.5% drugs make it through

Patients

Does the drug actually work?
What is the best way to
administer?

Are there patient specific side
effects?

Low numbers — up to 100 patients
32% drugs make it through



Steps of Clinical Trial

ASE I

Confirmation

& side effects

H

ASE IV

Long term
monitoring

Large numbers of patients
Look for rare side effects
Confirm efficacy of drug

Drug on general sale

Licensed for use by FDA

10% drugs in phase 1 get to this
stage

Continuous monitoring by drug
company for rare side effects eg.
Vioxx



Rare disease =5 in 10,000

European Medicines Agency
(EMA) Incentives for drug
companies to develop
treatment for rare diseases:

* Free of charge
protocol assistance

« Marketing exclusivity
(10 yrs + 2 if paeds)

* Fees reduction
« Compassionate use

Currently, idebendone is the
only orphan drug approved
for primary mitochondrial
disease (LHON)
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Is there a quicker and cheaper
way of finding treatment for rare
diseases?

Drug Repurposing = Drug Recycling
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Drug Repurposing

no
oe novo
discovery

Working with what you know

Fast, cheap,
good for

history
of human
use

rare
diseases

known
pathways
of action

known
safety
profile and
side effects

reduced

requirement
for early stage
clinical trials

ideas or
evidence for
repurposing
candidates

Source: Findacure
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Challenges for drug studies In

mitochondrial disease

Multiple
genetic
causes

Patient
number

Natural
history and Clinical
disease biomarkers
progression
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Mitochondrial Disease Patient Cohort
(UK)

L:;_‘ {}ﬁﬁg?f#? The Newcastle upon Tyne Hospitals !EB

NHS Foundation Trust

Oxford Radcliffe Hospitals

NHS Trust
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