Improving and Accelerating Therapeutic

. Development for Nervous System Disorders

\ N Although there is a high burden associated with nervous system disorders, development of

' new therapeutics remains stagnant. Over the last decade, fewer new drugs for nervous system
.~ disorders have garnered approval in comparison to other therapeutic areas. Current data
suggest that drug development, from the start of a discovery program to regulatory approval,
can take an average of 12 to 15 years. This familiar statistic prompts an equally familiar question:
Can the therapeutic development time line be improved and accelerated by addressing
challenges and developing opportunities?*

Uncertainty and
risk associated
with the current
development
pipeline

Inability to
replicate
preclinical
studies

Insufficient /

Inadequate st

collaboration
among academic
researchers,
industry and
government

Lack of
understanding
of underlying
mechanisms
of disease

Low
predictive
validity and
reproducibility
of current
animal
models

Do not fully
mimic or
recapitulate
nervous system

IR C Controlling for

sex differences,
circadian
rhythms, and
strain
differences

Resource
constraints o

translational
concepts

Overarching

ining of

Target
Identification

b

Lack of
biomarkers to
measure

@)

At Animal
\ Models

200

OPPORTUNITIES*

Increase
availability of
new and
emerging tools
and
technologies

Share risk
across sectors

via public-
private

partnerships Share

preclinical
experimental
design and

Extend the e

precompetitive
space

Improved
phenotyping

New data

resources

for human
neurobiology

Improved
preclinical
study
standards

Utilize
combinations
of animal and

cell-based
models

Use of imaging
technologies to
map areas
associated with
specific

disorders Use humans
for target
identification

Strategies
based on human
data via
improved
patient
stratification

Greater
understanding
of the genetic
underpinnings

of disease Stem cell

technologies to
model “human”
disease
pathology

Improved
stratification to
match specific
components of
disease
mechanism

Define animal
models based
on mechanism
instead of
disease

Increase level

of information _Cro_ss
in validation of

publications animal _m_odel
and clinical
endpoints

biological states
and therapeutic
effects

Lack of

Target
Validation

Use animals
for target

validation el

diagnostic
and
therapeutic
biomarkers

Moving
directly into
the patient
population to

clinical
phenotyping
and
endopheno-
typing

High failure
rates
following
large financial
investments

Heterogeneity
of the
population
affected by
nervous system
disorders

Clarity of
regulatory
approval
pathway

Inconsistent
international
IP regulations

Complexity
of regulatory
application

process Conflicting

or divergent
requirements
within
agencies

E®)

Regulatory
Review &
Approval

Clinical
Trials

validate
targets

Validation of
targets using
multiple
models

Rapid target
invalidation
along with

validation
Greater

number of
translational
endpoints

Greater
emphasis on
human data

Increase
clinical trial
data sharing

Small clinical
trials of
homogeneous
populations

More specific
application
guidelines

Increased
harmonization of
requirements
among
international
regulatory
bodies

Developing a
“Plan B” prior
to pre-IND

Increased )
meetings

use of
pre-IND
meetings

*The challenges and opportunities presented in this graphic are not related and are presented in no certain order.
The opportunities listed should not be interpreted as solutions to the challenges identified.

NOTE: This graphic illustrates common challenges and opportunities suggested by individual participants in workshops hosted
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by the IOM Forum on Neuroscience and Nervous System Disorders (Accelerating Therapeutic Development for Nervous System

Disorders Towards First-in-Human Trials [April 8-9, 2013] and Improving Translation of Animal Models for Nervous System
Disorders [March 28-29, 2012]). Statements, recommendations, and opinions expressed are those of the individual participants
and are not necessarily endorsed or verified by the IOM, and should not be construed as reflecting any group consensus.
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