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CPTR ROLE IN TB DRUG REGIMEN DEVELOPEMENT ( INSTITUTE

Advance TB drug pipeline
emphasizing combination
study approaches informed

by translational science

Define, based on evidence,
best drug development
tools to de-risk compounds
and improve understanding
of efficacy

Define, based on evidence,
novel biomarkers to inform
improved trial design and
adaptivity

CURRENT REGIMEN DEVELOPMENT PARADIGM:

Existing regimen consists of four drugs
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NOVEL COMBINATION TESTING PARADIGM:

Movel regimen development can reduce the time to develop a new TB drug regimen by 75%:
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MISSON, FOCUS AREAS AND FUNDER
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The Critical Path to TB Drug Regimens (CPTR) is a global, cross-sector

initiative that aims to speed the development of a safer and shorter
duration TB drug regimen

Four Critical Areas of Focus:

— Advance drug development tools and methodologies to support go/no-go
decisions during each stage of research and development

— Acquire and curate supportive data through establishment of collaboration
network to support new methods and tool validation

— Develop pathways for new TB treatment regimens that include drugs that
are not yet individually approved

— Provide regulatory excellence in the development, validation, and
advancement of these drug development tools and methodologies
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CPTR INITIATIVE MEMBERS AND PARTNERS INSTITUTE
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Academic Partners

Baylor Institute for Imnmunology Research O’Neill Institute at Georgetown Law Center University College of London

Case Western Reserve University TB Research Unit Radboud University University of Arkansas for Medical Sciences

Colorado State University RESIST-TB [Boston University] University of Cape Town

Duke University Rutgers [University Of Medicine & Dentistry]  University of Liverpool

Forschungszentrum Borstel St. George's, University of London University of St. Andrews

Harvard University Stanford University University of Virginia

Johns Hopkins University Stellenbosch University University of Texas Health Science Center at San Antonio
London School of Hygiene and Tropical Medicine  University of Florida University of Toronto

Munich University University of California, San Francisco Uppsala University, Dept. of Pharmaceutical Biosciences
NYU Vanderbilt University School of Medicine
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GLOBAL, CROSS-SECTOR PARTNERSHIP

Eight Pharmaceutical
Partners

ACADEMIA Non-Profit Product
Development Partners

Eighteen Diagnostic
Companies

Twenty-six Academic

Institutions
CRITICAL PATH
( INSTITUTE REGULATORY Twenty Non-Governmental
AGENCY Agencies

Critical Path to

TB Drug Regimens INPUT

Five Governmental Agencies
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Shared Data
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REVIEW
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SHARED LEARNING CAN SHORTEN THE TIMELINE
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v Data Sharing and Data Standardization

v Biomarker Development and Qualification

v Drug Development Tool Advancement and Qualification

v Development and Implementation of Modeling and Simulation Tools

Clinical Development Phase Approval Phase
1 |

Phase Il: Phase lll: Regulatory
efficacy, safety; efficacy, safety; Agency Review Post
100-300 patients \1,000-3,000 patients\, and Approval Approval
AT ~1-2 years ~1-2 years

Early-stage Preclinical
Research and Studiesin
Discovery Animal Models

Enrichment Biomarkers, Pharmacodynamic Biomarkers, and Modeling & Simulation Tools

Safety Biomarkers, in vivo and in vitro tools |

Biggest impact on compressing the timeline when implementing
all proposed initiatives

Adapted from “A virtual space odyssey”, Cath O'Driscoll (2004)
http://www.nature.com/horizon/chemicalspace/background/odyssey.html




CDISCTB 2.0 THERAPEUTIC AREA USER GUIDE
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¢ CDisC

Therapeutic Area Data Standards

User Guide for Tuberculosis
Version 2.0
PROVISIONAL

Prepared by the
CPTR DSI-WG and CFAST Tuberculosis Standards Team

Notes to Readers

®  This is Varsion 2.0 of the Thempentic Arsa Data Standerds User Guids Sor Tubarcalosis.
*  This docuzoant is bxed on SDTM vl.4 and SDTMIG 132, bt dokmz based
proposed chamae: 0 thews foundstiona] stmdards.

Revision History
Date Verzon Summary of Change:
016402-19 =.0 Proisonal Second misase for provisional use
N-10-12 2.0 Deast Deait 3o pobic Tew
1I06- 1.0 Provasional Tout release Sor provinionyl we

© 2016 Chinical Data Interchange Stamdards Comsortiam, Inc. Al rights reserved
See Appendiy G for Repeesentations and Warranties, Liwiiations of Liabilicy, and Disclatwers.
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DATA COLLABORATION IS CRITICAL

Validated Drug Rapid DST
Development Assay
Tools Regulatory Rapid DST Developers

Validated Science Consortium Consortium

Biomarkers
CRITICAL PATH CRITICAL PATH
TB Clinical Trial INSTITUTE INSTITUTE

Modeling and

Simulation Tools \ /
SUPPORTIVE EVIDENCE BASE

T

CDISC DATA STANDARD

INTEGRATION

Researchers

CPTR TB-PACTS Pre-Clinical Whole Genome Sequence, Phenotypic,
TB Clinical WHO Research Patient Outcome Data

Trial Data C-Path Data © © O ReSeqTB

Relational Sequencing TB Data Platform

TB DATA SHARING PLATFORM
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GLOBAL CPTR DATA CONTRIBUTIONS




GAPS IN THE TB DRUG DEVELOPMENT PROCESS ( INSTITOTE

PRECLINICAL PHASE I-lla PHASE lib PHASE llI CONFIRMATORY
In Vitro HFS-TB Safety PKPD Dosing Randomized PROOF OF
Dose-Ranging PK |POC-human Controlled Trial COMBINATION
14-Day EBA Efficacy EFFICACY
Varied Models Big Gap

CRITICAL PATH DRUG DEVELOPMENT DECISIONS

PBPK Modeling

Evidence based QUanitative
evaluation of in vivo Assessment of Liquid Drug-Disease-
PKPD models by e Trial Model
PCS-WG - h
‘ ' Systems
PopPKPD Modeling Pharmacology/
Population PKPD Mechanism Based
Models

PENULTIMATE TB CLINICAL TRIAL
SIMULATION TOOL



CPTR MODELING AND SIMULATION PROGRAMS

ri RAW DATA

e Clinical Trials Data

¢ Registry Data

¢ Observational Study Data
¢ Non-Clinical Data

Meta-Analysis
Phase lll Trials

MODELING AND
SIMULATION
WORKING GROUP

Mechanistic
Modeling

Right
Target

Right
Drug(s)

Population
PKPD

Liquid
Culture

Right
Dose(s)
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USER COMMUNITY
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E Clinical Trialists

CQ Regulators

;ﬁ.‘ Researchers

Right

Patients
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Hollow Fiber System
Model

Qualified as a translational
drug development tool

Physiologically Based
Pharmacokinetic
Model

Submitted Letter of Intent and
Briefing book for Scientific
Advice Qualification

Pursue Innovation Task Force

LAM Biomarker Meeting 102018

TB-ReFLECT

TB-PACTS

ReSeqTB

Critical Path to

REGULATORY & POLICY SUCCESSES “®7 T8 Drug Regimens

Im

Inserted into Draft Guidance
on Drug Development for
Pulmonary TB

Pursue Critical Path Innovation
Meeting 1Q2018

Letter of Intent accepted into
the biomarker qualification
program
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&7 ‘3’, World Health
W% 2 Organization

m

Inform programmatic decisions
based on meta-analysis of
Phase lll clinical trials

Sponsored C-Path to aggregate
and share TB clinical data

Implement as the global srv.
platform for TB resistance
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HOW WE WORK TOGETHER

Bill & Melinda Gates
Foundation

TB Team

Diagnostics

Food and Drug
Administration

and

European Medicines

Integrated Agency

Development

World Health Industry Leads R&D

Organization TB Alliance and

Tuberculosis Foundation for
Tropical Diseases Innovation Diagnostics

National Laboratory Product Development
teams Partners




CPTR MANAGEMENT AND WORKFLOW

FOCUS AREAS

Drug Development Tools & Methodologies
to Support Go/No-Go Decisions During Each
Stage of R&D

Curation of Supportive Data Through
Establishment a Collaborative Network to
Support New Methods and Tool Validation

Develop Pathways for New TB Regimens
That Are Note Yet Individually Approved

Provide Regulatory Excellence in the
Development, Validation, and
Advancement of New Drug Development
Tools and Methodologies

TB Clinical
Trial Data
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Advisory —
Panel
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BILL& MELINDA
GATES foundation

WORKING GROUPS

Data Standards and
Integration

Biomarkers and Clinical
Endpoints

Critical Path to
TB Drug Regimens

Modeling and Simulation
REGULATORY Pre-clinical and Clinical
SCIENCE Sciences
T Health Authorities
- Submission
SUPPORTIVE EVIDENCE BASE

T
CDISC DATA STANDARD
INTEGRATION

WHO/C-Path Pre-Clinical
Partnership Research
Phase 3 Studies

Whole Genome Sequence, Phenotypic,
Patient Outcome Data

Data @ 6 O ReSeqTB

Relational Sequencing TB Data Platform

TB DATA SHARING PLATFORM
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