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Critical Path Institute

Accelerating drug development for
Alzheimer’s Disease through regulatory
science

Martha A. Brumfield, PhD
President and CEO
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Critical Path Institute Consortia

CRITICAL PATH
INSTITUTE

Seven global consortia collaborating with 1300+ scientists and 60+ companies

(CAMD

Coalition Against Major Diseases
UNDERSTANDING DISEASES OF THE BRAIN
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Critical Path to TB Drug Regimens
TESTING DRUG COMBINATIONS
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Multiple Sclerosis Outcome Assessments Consortium
DRUG EFFECTIVENESS IN MS

Polycystic Kidney Disease Consortium
NEW IMAGING BIOMARKERS

Patient-Reported Outcome Consortium
DRUG EFFECTIVENESS

Electronic Patient-Reported Outcome Consortium
DRUG EFFECTIVENESS

Predictive Safety Testing Consortium
DRUG SAFETY
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Biomarkers
Clinical
Outcome
Assessment
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Clinical Trial
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Tools

Data Standards
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C-Path: A Public-Private CRITICAL PATH
Partnership Al

Act as a trusted, neutral third party

Convene scientific consortia of industry, academia, and government for
pre-competitive sharing of data/expertise

(FDA EMA PMDA

v'The best science “
v'The broadest experience '
v'Active consensus building |

v’Shared risk and costs

Precompetitive
Neutral ground

Enable iterative EMA/FDA/PMDA participation in developing new
methods to assess the safety and efficacy of medical products

Official regulatory endorsement of novel methodologies and drug
development tools



C-Path’s Role in Advancing Public

(CRITICAL PATH
Private Partnerships gl

© FOCUS ON U.S. DRUG DEVELOPMENT CONSORTIA

The driving role of consortia on the
critical path to innovative therapies

Janet Woodcock, Martha Brumfield, Dalvir Gill and Elias Zerhouni

The Critical Path Institute: transforming
competitors into collaborators

Martha Brumfield

The Critical Path Institute brings scientists from regulatory agencies, industry and academia
together to improve drug development and requlatory processes.

-

The Predictive Safety Testing
Consortium and the Coalition
Against Major Diseases

Diane Stephenson and John-Michael Sauer

The Predictive Safety Testing Consortium and the Coalition Against Major Diseases, 1
both launched by the Critical Path Institute, provide valuable examples of the outcomes and

lessons learned by different types of consortia working on new drug development tools.



CAMD’s Mission CAMD

CRITICAL PATH INSTITUTE

Critical Path Institute’s Coalition Against Major Diseases (CAMD)
accelerates the development of therapies for Alzheimer’s and Parkinson’s
diseases by generating the best methods and tools for evaluating drug

Kefficacy, expediting clinical trials, and streamlining review by regulatory agencies.

Industry

Patient
advocacy
groups

Regulatory
| Agencies

CAMD

CRITICAL PATH INSTITUTE . .
Academic * A N _d : .CRO's,.
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Alzheimer’s Disease: the High CAMD

Unmet Need for New Therapies
Problem Gap CAMD Approach
(
High risk and Huge uncertainty in Regulatory endorsed
increasing cost for AD design of clinical trials clinical trial simulation
drug development tool
.
(" Highly variable Regulatory biomarker
: ualification for
Lack of biomarkers Spr9PUI?‘t'OnS anichment -
for decision making recruited into o] e
randomized clinical ranaomized clinica
: trials
trials
\_
4 Innovative/sensitive
No effective therapy Inadequate outcome Firesl GrteeeE
for modifying measures for assessing assessment for efficacy
disease progression efficacy of drugs in of novel drug candidates
predementia stages




CAMD AD HV EMA
Qualification Opinion

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

17 November 2011
EMA/CHMP/SAWP/809208/2011
Committee for Medicinal Products for Human Use (CHMP)

Qualification opinion of low hippocampal volume
(atrophy) by MRI for use in regulatory clinical trials - in
pre-dementia stage of Alzheimer’s disease

Alzheimers
&

Dementa

Alzheimer’s & Dementia 100 (2014) 421-429

Featured Articles

Coalition Against Major Diseases/European Medicines Agency
biomarker qualification of hippocampal volume for enrichment of
clinical trials in predementia stages of Alzheimer’s disease

Derek L. G. Hill*, Adam J. Schwarz”, Maria Isaac®, Luca Pani®, Spiros Vamvakas®,
Robert Hemmings®, Maria C. Carrillo?, Peng Yu”, Jia Sun”*, Laurel Beckett', Marina Boccardi®,
James Brewerh, Martha Bnnnﬁe]di, Marc Canti]lonj, Patricia E. Co]eh, Nick Foxk,
Giovanni B. FrisoniZ, Clifford Jack'. Thomas Kelleher™, Feng Luo™, Gerald Novak",

Paul Maguire”, Richard Meibach”, Patricia Patterson”, Lisa Bain', Cristina Sampaio”,
David Raunig', Holly Soares™, Joyce Suhy", Huanli Wang’, Robin Wolz*", Diane Stephenson™*

CAMD

CRITICAL PATH INSTITUTE



Modeling Depends on Datal!

CAMD

CRITICAL PATH INSTITUTE

( CRITICAL PATH C-PATH ONLINE DATA REPOSITORY
NSTITUTE

m Data Accoss Batches Resources Admin

Swved Beparty i lgar Repor} snags Report Categeres Hensge [afn Sosrces
Batch Job Status

CODR Version viL4.]  Dtabase Version: 7.1

CRITICAL PATH
INSTITUTE
Qowtes [ Jomar | Fown [ Logon

Batch job not currently running | Res Job

obbvie The CAMD database is currently composed of the placebo am data
from clinical triads conducted by the member companies. These trials

A~ A~ inchuce drugs on the market or at different stages of development
A%S including termination
AstraZeneca

Nine companies

@sa 24 trials

w._ . ~6500 Patients total
, Data first had to be remapped
in order to be pooled
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Value of Data Sharing, Standards, # canmp
and Pooling

0 Nine member companies
agreed to share data from 24
Alzheimer’s disease (AD) trials

0 The datawere notin acommon format

0 The data were remapped to the CDISC AD
standard and pooled

0 A new clinical trial simulation tool was created Integrated Data
and has been the first model endorsed by the fj—--l-mg;ate;(;atahase
FDA and EMA

+ 24 studies, >6500 patients

ili=1 + Datab to >200 qualified
0 Researchers utilizing database to advance our = = e eams in 35 countries
understanding of AD [=== 6 B |
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CAMD Alzheimer’s Disease
Modeling Decisions--2013

Food and Drug Adminis tration
Sihver Spring, MD 20093

June 12, 2013

Diane Stephenson, PhD
Executive Director, Coalition Against Major Diseases
Critical Path Institute

Dear Dr. Stephenson:

Please refer to your submmission, provided on behalf of the Coalition Against Major Diseases
(CAMD), which containg a package intended to support the utility of a trial sirnilation tool for
planning certain clinical trials involwing patients with mild to moderate demnentia of the
Alzheimer’s type

We have completed our review of your submission and have detertnined it is fit-for-parpose in
the contests, and with the caveats and constraints, outlined in this letter,

Goal and ntended Applications

The goal of the proposed simulation tool is to serve as a public resource for sponsors designing
trials of new thetapies for Alzheimer’s disease (AD). CAMD intends that this sirmulation tool
will provide quantitative support in the design and planning of clinical trials involving sulj ects
with mild to moderate AD. The submission futther suggests that the proposed toal could beused
during all clinical stages of AD drug developrent, including proof-of concept, dose-ranging, and
confirmatory trial designand could encompass varioustypes of treatment tnechanisms (e.g.
symptotnatic and diseasetnodifying).

The submission outlines several intended applications of the proposed tool:
e Dample size calculations
« Determination of optimal trial durations and treatment effect measurement times
« Cotnparison of the sensitivity of competing tial designs to assutrptions about the types
of expected treatment effects (time to masimal effect, effects that increase or decrease
over time)
e Determination of the tost appropriate data analytic methods for novel trial designs

FDA Assesament

CQuantitative disease-drug-trial models are potentially vseful tools to represent the time course of
clinical outcomnes, placebo effects, drug phammacologic effects and thal execution characteristics.
The CAMD quantitative AD model was developed based on patient-level and sutnrrary data to
support the design of futwre drug developmnent studiesin patients with mild to moderate AD.
Different data resources (e g, derived from literature, the AD Newroirmaging hitiative (ADND,
and CAMD database) were used to build up the curent model and describe longitudinal changes
inADAS-Cog.

[RTRTN

[ R N R Y

12
13

14
15

CAMD

CRITICAL PATH INSTITUTE
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EUROPEAN MEDICINES AGENCY

SCIEMNCE MEDIC NES HEALTH

12 July 2013
EM&y'CHMPYSA B 4201 74/ 2013
Human Medicines Development and Evaluation

Qualification opinion of a novel data driven model of
disease progression and trial evaluation in mild and
moderate Alzheimer’s disease

Draft agreed by Scientific Advice Warking Party & June 2013
Adopted by CHMP for release for consultation 27 June 2013!
Start of public consultation 19 July 20137

End of conzultation (deadline for comrents) 27 August 20133

Cormrnents should be provided using this termplate The comrpleted cornmrents form should be sert to
cudification @

Keywords Cudification opinion, rodel of diseasze progression, mild and rmoderate
Alzheirmer’s disease

! Lazl day al velevanl Cammillea masling.
* [ate al publcatian an the EMA public welsile.
# Laxl day al Lhe man In cance s ned.

T Westlary Chcus = Canary Whai [ = Landan El4 4HE = Uniled Kinglam
Telephane +14 [D)20 7415 BADD Facsimike +44 ()20 7521 74D
E-mall infafiema.cuiapa. sy Webshe wew 2ma.culapasu

Aoy af e bamazas deae m

) Ewapean Medicines figency, 2011, Repiaduclian iz aulharised pavided Lhe sawos s acknawhedged

FDA fit-for-purpose decision on CAMD CTS tool. 2013
EMA qualification opinion on CAMD CTS tool. 2013



Alzheimer’s Disease: the High CAMD

Unmet Need for New Therapies
Problem Gap CAMD Approach
(
High risk and Huge uncertainty in Regulatory endorsed
increasing cost for AD design of clinical trials clinical trial simulation
drug development tool
.
(" Highly variable Regulatory biomarker
: ualification for
Lack of biomarkers Spr9PUI?‘t'OnS anichment -
for decision making recruited into o] e
randomized clinical ranaomized ciinica
trials trials
4 Innovative/sensiiive
iNOo effective therapy Inadequate outcome sl auiea @
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disease progression efficacy of drugs in of novel drug candidates
predementia stages




Measures for AD:

Challenges in Outcome (CAI\/\D

Measurement Aspects

U O O O

L

Excessive measurement variability
Lack of sensitivity to change
Site training inadequacies

Challenges of very mildly affected patients
2 Functional measures less appropriate

Disease-modification without improvement
above baseline

Dr. Jeff Cummings
Cleveland Clinic



Pre-dementia Clinical Outcome (CAMD
Assessment (pCOA) Tool Project A

Objective:

Advance through a formal regulatory path a
composite clinical outcome assessment tool as a
primary outcome measure for pre-dementia AD
trials

Impact:

Reqgulatory accepted/qualified clinical outcome
measure to be applied across targets and industry
stakeholders

Members:
Alzheimer’s Association, Boehringer Ingelheim, Merck, Takeda,
Biogen ldec, Janssen, Eisali, Lilly, EMA, FDA 13



PCOA Path Aligns with CAMD
Regulatory Recommendations

Guidance for Indu Stl‘v “Because many of the assessment tools used to
¥ measure functional or global impairment in

patients with dementia have not been validated
for use in these early stage patients, we
Treatment of Early Stage  .gnsider the use of a composite scale, validated

Alzheimer’s Disease:
Developing Drugs for the

Disease In early stage patients to assess both cognition
Feb 2013 and function as a single primary efficacy
DRAFT GUIDANCE outcome measure, to be appropriate.”

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICIMNES HEALTH

24 October 2013
EMA/CHMP/617734/2013
Committee for Medicinal Products for Human Use (CHMP)

[T S

4+ Concept paper on need for revision of the guideline on
s medicinal products for the treatment of Alzheimer's

¢ disease and other dementias

7

Major need: The use of appropriate outcome measures with adequate clinical
relevance to be used at any stage of the disease continuum. 14



Efforts to Develop Improved Clinical

Measures for Early Stage AD CAMD

Individual industry & academic efforts have proposed more sensitive and
responsive instruments in early stage AD

O Some measures, especially cognitive, are more sensitive (e.g., delayed word recall,
orientation, word recognition)

Composite Clinical Endpoint with items from established scales, e.g,
ADAS-Cog, CDR-SB, and MMSE

o Selection of key items from existing instruments

o Validity “borrowed” by using established, commonly used scales
0 Emphasizing cognitive measures of performance

0 General approaches:
0 Improved weighting of ADAS-Cog items (multivariate modeling)

0 Additive scales by combining ADAS-Cog with items from other instruments
(CDR-SB, MMSE, FAQ, etc.)

0 A combination of both approaches



Composition of pCOA CAM
Proposed Composite

o  ADCOMS composite measure includes both cognitive and functional
components

o ADCOMS is a clinical composite score statistically derived from established
validated clinical instruments using placebo data from multiple trials

o  ADCOMS represents weighted linear combination of 12 items derived from
ADAS-Cog, MMSE, and CDR-SB

ADCOMS tems ‘Domains |
ADAS-Cog Delayed Word Recall m
CDR Memory
ADAS-Cog Orientation

— Function
CDR Orientation
Visuospatial/Motor
MMSE Constructional Praxis el Coordination
ADAS-Cog Word Finding Difficulty >
CDR Personal Care
~on Commanity AT Funcion [l

CDR Home & Hobbies
CDR Judgment & Problem Solving

Critical Success Factor: Agreement to share data with consortia from ongoing
prospective trial; multiple companies sharing data



Clinical Meaningfulness - (CAMD
Importance e

Critically important to regulators:

0 Regulatory qualification of a proposed novel Outcome Measure
0 “Primary consideration is that the outcome must measure something
that:
o 1) matters clinically
o 2) to the patient”

2 New drug approvals

Matters to payers?
e.g., Amyloid PET reimbursement

Essential to patients

1Foster et al., 2014



Analysis of Clinical Relevance (CAMD
and Clinical Meaningfulness

Quantitative measures
2 Inclusion of accepted domains from CDR
0 Conversion to AD Dementia & Time to Conversion

Qualitative measures
0 Patient-Reported Outcome Measures



Leveraging Information from CAMD
C-Path’s PRO Consortium s

C-Path’s PRO Cognition working group developed 26-item developmental
PRO instrument for early AD (amnestic MCI)

Measurement concepts emerged from review of the relevant literature,

review of existing measure item content, consultation with experts in cognition
research and patient care, feedback from the FDA's qualification review team,
and qualitative information obtained from focus groups.

0 Complex Activities of Daily Living
0 Interpersonal Functioning

Sponsors during Qualitative Research:

o AbbVie o Janssen Al R&D, LLC

0 AstraZeneca AB 0 Merck Sharp & Dohme Corp
o Boehringer Ingelheim Pharmaceuticals 5 Novartis Pharma AG

o Bristol-Myers Squibb o Pfizer, Inc.

o Eisai Inc. o Roche 19



Patient and Informants Narratives @ -amp
Frequency & Mapping to Composites s s

Methods: Two neuropsychologists independently assessed patient and
iInformant narratives and then mapped onto items that comprise composite
measures.

Results: Primary and secondary concerns of amnestic MCI (aMCI)
participants and collateral informants mapped onto:

o Memory

0 Executive Functioning
o Language

0 Orientation

Overall, statistically-derived composites, including ADCOMs, were largely
comprised of clinically meaningful items important to aMCI patients and
iInformants.

Thus, composite measures integrate voice of the patient.



Critical for Success: (CAMD
Aligning across consortia

ALZHEIMER'S DISEASE

alzheimer’s % association” ' ADCS
%&DNI C

Research Roundtabe @ | — cocreramvesToow

ACT-AD
% celerate Cure/Treat
L
4 Improved
Banner
Alzheimer’s outcome
Institute measure
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CRITICAL PATH

INSTITUTE
HOME ABOUT PROGRAMS SUCCESSES NEWS & EVENTS CONTACT
Programs / CAMD / x\‘“\
- F ‘\“""-u-.______'_,__
Coatition Against Major Diseases
i Accelerating the development and review of medical products
for neurodegenerative diseases.
Access to AD
data available to Model endorsed

qualified researchers! | by FDA and EMA

Overview : & yorator: v v

vate-partnership aimed at creating new tools and CAMD
methods that can be applied 1o se the efficiency of the development process of new treatments for
Alzheimer's disease (AD) and Parkinson’s disease (PD). :
1 Introduction
k.

CRITICAL PATH
INSTITUTE
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el




Summary ( CAMD

The EMA and FDA are supporting innovation in
regulatory science specific to Alzheimer’s disease.

Each agency has provided scientific advice and
consultation to CAMD’s multiple projects, and has
engaged fully to contribute toward meaningful advances.

CAMD has worked to effectively align and synergize
efforts across multiple initiatives but, for real progress,
this needs to happen more.

CAMD will continue the course to advance meaningful
novel methodologies and drug development tools to aid
In medicines development for Alzheimer’s disease.

23
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THANK YOU

C-Path gratefully acknowledges the support of

Ciie  FFEENN  FDA

FOUNDATION

Innovation at Work

collaborate

CRITICAR4PATH
\ INSTITUTE
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