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Foundation of Critical Path Institute (CR'T'CAL A

In response to Critical Path Initiative, the Critical Path Institute (C-Path) was formed as an independent
501(c)3 founded in 2005 “... to foster development of new evaluation tools to inform medical product

development”

Memorandum of Understanding created between the FDA and C-Path in 2005

10VaH0N
T O T T T T 0 Y0 T 100 Y 50 T 2 0 0 0 T 0 A M

TRgnNERNON

Challenge and Opportunity
on the Critical Path

to New Medical

Products

and Drug Administration

Biomarker Qualification

The Critical Path Institute is a catalyst in the development of new
approaches to advance medical innovation and regulatory
science. We achieve this by leading teams that share data,

knowledge and expertise resulting in sound, consensus-based
science.

C-Path Regulatory Products
Clinical Outcome Assessment Qualification Fit for Purpose Acceptance




C-Path Consortia
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CAMD Coalition Against Major Diseases PKD Polyqysti(_: Kid_ney Disease Outcomes Consortium
P —— Focusing on diseases of the brain P New imaging biomarker for PKD
Coalition For Accelerating Standards and _ _
FAST Therapies PRO Patient-Reported Outcome Consortium
Data standards Assessing treatment benefit
CPP . . . , _ .
o Critical Path for Parkingon's CodggdictphtililReported Outcome
SR AL AT ST Enabling clinical trials in a®PROnsondgs Dj.sease
VCDVNS‘ORTIUM Onsor |um
Critical Path to TB Drug Regimens S Electronic capture of treatment benefit
q CPTR Accelerating the development of TB drug regimens o _ _
and diagnostics PSTC Predictive Safety Testing Consortium
. . Drug safet
(D-RSC Duchenne Regulatory Science Consortium 2 y
CRITCALpATH NSTITUTE Duchenne Muscular Dystrophy - _ _
_ _ _ PTC Pediatric Trials Consortium
H D,RSC Huntlngton S D|Sease Regulatory SClence CRITICAL PATH INSTITUTE Deve|0p|ng effeCt|Ve therap|es for Ch||dren
hpireet Consortium
Expediting approval of Huntington's therapeutics . .
E R . E T1D Type 1 Diabetes Consortium

TYPE1DIABETES
CONSORTIUM

TTC

TRANSPLANT THERAPEUTICS
CONSORTIUM

International Neonatal Consortium
Neonatal clinical trials

' CRITICAL PATH INSTITUTE

€ s 5" Multiple Sclerosis Outcome Assessments
INSTITUTE National .
TG Consortium
Drug Effectiveness in MS

+ Biomarkers
+/ Data standards

+ Clinical outcome
assessment instruments

Quialifying biomarkers for type 1 diabetes

Transplant Therapeutics Consortium
New drug development tools for transplantation

+* Clinical trial simulation tools

+" In vitro tools

Confidential



C-Path Regulatory Successes
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CAMD

CRITICAL PATH INSTITUTE

AD clinical trial
database

AD clinical trial
simulation tool

EMA qualified AD
biomarker

FDA Letters of
Support - AD
biomarkers

{ FAST

30 therapeutic
area users’ guides
across 25
different disease
areas, CDISC

CPP

PARKINSON'S
CONSORTIUM

CRITICAL PATH INSTITUTE

FDA and EMA
letter of support
- PD biomarker

EMA qualified
dopamine
transporter
biomarker in

Parkinson’s
Disease**

=y CPTR

EMA qualified
Hollow Fiber
System for
Tuberculosis

ReSeqTB data
platform

PKD

CONSORTIUM
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Total Kidney
Volume Imaging
(TKV) biomarker
qualified with
EMA and FDA

FDA letter of
support (TKV)

PKD clinical
database

PSTC

CRITICAL PATH INSTITUTE

qualified non-
clinical kidney
safety biomarkers

FDA and EMA

letters of support:

- Kidney safety

- Skeletal muscle
safety

- Liver safety

- Vascular safety

BmDR

PRO

CONSORTIUM

CRITICAL PATH INSTITUTE

Working Group’s
PRO measure,

the Symptoms of
Major Depressive
Disorder Scale
(SMDDSjnd
Non-SmallCell
Lung Cancer
Symptom
Assessment
Questionnaire
(NSCLGAQ)
qualified for
exploratory use
by FDA
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Predictive Safety Testing Consortium (PSTC) ( T

Translational Safety Strategies that Accelerate Drug Development

V Formed and announced on March 16, 2006

FDA
V Brings together pharmaceutical companies e / EMA
to share and validate innovative safety e / ________
testing methods under advisement of the Teowmnes |/ .
; - PSTC =

F DA, E MA, and PMDA. S Translational _;
Safety Strategies

V' Corporate members have the same goal: to / el
find improved safety testing approaches and | o | ‘
methods.

{ CONSORTIUM !
i PARTNERS




Genesis and Growth of Biomarker Data Repository ( T AT

Genesis: Discussions at the 2013 IMI Regulatory Summit between C-Path leadership, regulators and
industry identified need for a biomarker repository to accelerate drug development

The Vision . .. create and launch a neutral, deidentified repository of data that could be
contributed to, and utilized, to further the development of drug development tools in a

pre-competitive space.

Pilot: Confirm feasibility and value of a collaborative approach to sharing biomarker data, and
evaluate resources needed for broad implementation

Growth: Advance beyond pilot to build data-sharing platform of pre-clinical and clinical biomarkers

National Institute of
Diabetes and Digestive B m D R
and KldnEy Diseases CRITICAL PATH INSTITUTE




CRITICAL PATH

FDA Endorsement \ INSTITUTE

ADMINISTRATION

4 Y U.S. FOOD & DRUG

From the Desk of Janet Woodcock

New drugs—and new uses for existing drugs—save lives, reduce suffering, and improve the quality of life for
millions of Americans. | am continually challenged to make sure that FDA's regulatory process remains the world’s
gold standard for drug approval and safety. As part of my role as the director of the Center for Drug Evaluation and
Research (CDER) at the Food and Drug Administration (FDA), | have led many of FDA's drug initiatives, including the
introduction of FDA's "Critical Path" Initiative in 2004, which is designed to move medical discoveries from the
laboratory to patients more efficiently,

The Critical Path Institute (C-Path), formed in 2006 as a response to that initiative, is actively seeking to make that
vision a reality. This non-profit organization brings worldwide regulatory agencies {(such as the FDA) and
pharmaceutical companies together to further the science and collaboration necessary to accelerate rapid and safe

drug development.

The Predictive Safety Testing Consortium (PSTC], one of many consortium within C-Path, is currently reaching out to
industry partners in Pharmaceutical and Biotech sectors to contribute to a Biomarker Data Repository as part of a
pilot project aimed at new and modified context of use (COUs) for kidney safety biomarkers. C-Path has a long
history of data management in a controlled, de-identified manner that protects the data and contributors.
Additional information on the Kidney Safety Biomarker Data Repository Pilot program is available on the C-Path

website{www c-path org).

| support this effort and hope our industry colieagues will contribute. | look forward to the output of the pilot and
hopefully in the future, the expanded repository.

Janet Woodcock




BmDR: What, Why and How ( CRITICAL PATH

What is it?

A repository for data on novel translational biomarkers (animal and human) evaluated during drug development
studies.

Why are we doing this?

A database of robust data can facilitate qualification of biomarkers (with existing and new data), support the
implementation of exploratory biomarkers in drug development, and help inform determinations about the value of
biomarkers in the clinical space.

How?

e Conduct pilot and work to understand needs of stakeholders (how can it advance the field, what’s needed, not
needed, etc.);

* Map blinded, de-identified data from multiple sponsors to CDISC standards and store in secure repository;

e Data currently restricted to C-Path and the FDA to facilitate analysis of data sets to understand the preclinical and
clinical utility of biomarkers that can support qualification of biomarkers with regulatory agencies;

* Majority of data are likely to be contained in regulatory submissions, and thus not new disclosures, and/or captured
in studies sponsored by granting agencies.




Leveraging C-Path’s Data Collaboration Center ( G RINCAL, P/

Academic

Experts
P Government

Regulators

Agencies V Provides large-scale data solutions for scientific research

V Develops customized data platforms for improved
collaborations

C-Path's
a1 DATA V Multisource data aggregation and standardization
Szms COLLABORATION™ . .. . .
W™ center V Curation and administration of data and its storage

V Robust security policies and framework

% V Application of current regulations to ensure compliance
Pharmaceutical A;\E:)ecgiy

Companies

Research Groups
Foundations

As of February 2018, the DCC’s data platform securely hosts data from 107 clinical trials and 119 nonclinical
studies, representing over 60,000 subjects, over 200 million data points, and six different therapeutic areas.
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BmDR — From Aspiration to Reality
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Data for both novel and current standard biomarkers (sCR, BUN, eGFR) would be included
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BmDR — Pilot Phase 1 (Fﬁéﬂ%&”’m

Biomarker Focus: Non-clinical kidney safety biomarkers, including

Albumin

Clusterin

Cystatin C

Kidney injury molecule-1

Osteopontin

Neutrophil gelatinase-associated lipocalin
N-acetyl-B-(D)-glucosaminidase

Total protein

< <KL LKL KLKKL

Objective: Confirm key design considerations with FDA
a. Base (raw) data content and mapping
b. Data Access and output capabilities (e.g. references ranges, cut points,
and other relevant outputs)
c. Governance strategy

11



Pilot Phase 1 — Progress To Date ( e

Form Industry Sub-Team for advisory input

Build and test database

Load data from PSTC’s Normal Health Volunteers (NHV) Study
Create Data Loading Templates for non-clinical data

Data Contribution Agreement

SNEAKK KK

Create Communication Tools
a. Website
b.  Print materials
C. Endorsement Letter from Janet Woodcock

\,) Outreach to nine investigators for preclinical data already shared with PSTC or nearly ready for
"~ contribution

\/) Initiate process for collecting clinical data
V) Create and test summary report generator

V) Initiate plans to add biomarkers for additional organs (e.g. liver or skeletal muscle)

12



Data Output and Access Capabilities ( o AL

Pilot Implementation (Phases 1 and 2)
Limited Output Formats:

a. Summary Reports (Index, Assays, Study Protocol)

b. Analysis data sets (CSV format) clinical (or preclinical)

Investigational DBs
with user access
controls

a = S
- : 7 J

Dat? ‘ — 1( i N N - ----\
Y rosie | External |
' Reporting and :
Analysis Tools

13



Current Data Access: BmDR Pilot ( CRITICAL PATH

FDA: Access to all data
e Repository serves as a means to organize data they would already request

C-Path: Access to all data
e Repository will be administered and governed by C-path

* Access to all data for creation of data sets and reports - ensure appropriate blinding and
masking

e Support the ability for multiple entities (pharma, FNIH, IMI, etc.) to use data to qualify novel
biomarkers and modify COU of existing biomarkers
Pharma/academia/contributors/consortium: Access to summary level data
e Ability to use data to qualify novel biomarkers and modify COU of existing biomarkers

e Ability to use data to determine which biomarkers would be advantageous to their drug
development programs
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How Data Contribution Works ( CRITICAL PATH

BmDR currently accepts preclinical and clinical data related to:

V Kidney V Pancreas V Testes
V Liver V Skeletal Muscle V Vascular Injury

It’s as easy as 1, 2, 3 for companies and institutions to contribute data to BmDR:
1. Contact Jennifer Burkey (jburkey@c-path.org) or Michelle Morgan (mmorgan@c-path.org)
2. Complete the BmDR Data Contribution Agreement (provided by C-Path)
3. Securely transfer data for BmDR with the assistance of data specialists in C-Path’s Data
Collaboration Center

If interested, C-Path will provide contributors with a copy of their data after it has been mapped to CDISC standards

For more information, visit https://c-path.org/programs/bmdr/ or email us at biomarker.repository@c-path.org
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