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TB Treatment Evolution

1950 1960 1970 1980 2005
| I | | |
1946 1952 1963 1970 1974 1998
Strepto- 1t regimen: Rifampin (R) BMRC BMRC Trials Rifapentine
mycin 1st  * Streptomycin discovered Trials addR & Z approved
used for TB * PAS add R
* Isoniazid

1954
Pyrazinamide (2)
discovered — but liver
toxicity

Standard Regimen by 1960s based on 1952 drugs
1 ]

Rx shortened to 6 months

Rx shortened to 9 months

Rx lasts from 12-24 months
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The Global Alliance for TB Drug
Development (The TB Alliance)

= |International Public-Private Partnership
(PPP)

* Independent, not-for-profit organization

= Based in New York, Brussels and
Pretoria

= Entrepreneurial, virtual R&D approach
— Out-source R&D to public or private partners
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The TB Alliance

=Develop new, better drugs for TB

*Ensure affordability, access and
adoption (AAA)

=Coordinate and catalyze TB drug
development activities worldwide
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Affordability, Access and Adoption
(AAA)

= Develop cost effective, affordable new anti-
tuberculosis drugs in a way that is consistent
with equitable access for all those who need
them most

= Ensure equitable access of new TB treatments
especially for patients in high-burden countries.

= Working closely with communities, governments
and National TB Programme coordinators to
ensure the future drugs will be adopted into TB
Programmes
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Developing Leads
= Two-Pronged Strategy

— Existing Compounds, Analogs, Derivatives
— Novel Families or Classes

= Worldwide Sourcing

— Companies, Academia, Compound Libraries,
Natural Products

= Obtaining Rights
— Licensing, Purchase, Donations,
Co-development, Co-Investment, etc.
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TB Alliance Priorities
Based on impact and feasibility

1. Active disease
2. TB/HIV co-infection/ MDR-TB
3. Latent infection (LTBI)
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Drug Development Pipeline

- gap 1
Basic research is published
bt peectinical research is gap 2
moi considened wonhwhile, Validated candidate drugs don's

enter clinscal development becanse of
profit-tased company choioes.

== Dnags never reach Ehe pasient
{registration problems, bick of
prexduction, high prices or diags
poorly adapted to local condstions)
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Translational Basic Research

Global TB Research and Development Projects
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) Isawance Global Clinical Development Pipeline
Registration Programs 1

Compound Development Stage Sponsor / Coordinator

Gatifloxacin Phase lll EC / OFLOTUB Consortium; IRD*;
WHO TDRo; Lupin Ltd.

‘Moxifloxacin Phase ll / 1l Bayer; TB Alliance; CDC/TBTC;
University College of London;
Johns Hopkins University

TMC 207 Phase Il Johnson & Johnson (Tibotec)
OPC-67683 Early Bactericidal Activity Otsuka Pharmaceutical Co., Ltd.
PA-824 Phase |/ lla TB Alliance

LL-3858 Phase | Lupin Ltd.

SQ-109 Phase | Sequella Inc.

Institut de Recherche pour le Developement
°World Health Organization, Tropical Disease Research
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Rationale for Developing
PA-824

Potent bactericidal activity against replicating
and static M. tb — potential for shortening
therapy

Novel mechanism of action

Active against drug sensitive and
multi-drug resistant (MDR) strains of M. tb

Narrow spectrum of activity



Initiation of treatment

Death of untreated controls
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Intensive phase (RHZ)

Continuation phase
(RH, H or PA)

l Continuation
phase regimen
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CFU counts in the lungs of mice treated with
PA-824 in the continuation phase
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PA-824 Phase | - Synopsis

Study

CL-001

CL-002

CL-004

CL-005

Design

Doses

Population

(N)

Site

Main
Results

L
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PA-824 : the next steps

= Food Interaction Study — ongoing
= Extended EBA Study — FPI July 07 (T)
= Drug Interaction Study

= QT Study
= Phase |l efficacy trials
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Moxifloxacin
Scientific Rationale

= Fluoroquinolone antibiotic with significant potency
against M. tuberculosis

= Preclinical data: MRZ-based regimen could
potentially shorten therapy to 4 months or less

= Chennai data: fluoroquinolones (ofloxacin) could
potentially shorten therapy to 3 months or less

= Novel mechanism of action for TB
= Excellent safety record in humans (>40 million uses)

M = moxifloxacin; R = rifampin; Z = pyrazinamide
0000000000000



Activity of Moxifloxacin in Combination Therapy

TN [T

10 [Grosset et al]
9
: +
S —— ‘/F ‘{
6 —— Untreated
—e— 2RHZ+4RH
> —e— 2RHZM+4RHM
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Log CFU in entire lung
N

Duration of treatment (mos.)

M = moxifloxacin; R = rifampin; H = isoniazid; Z = pyrazinamide
T
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A Novel Development Partnership:
Bayer — TB Alliance

TB Alliance and Bayer signed contract August 2005

— Agreement to conduct joint program for the
clinical development and registration of
moxifloxacin in TB

— Other parties (TBTC/CDC, JHU, UCL, BMRC)
agreed to coordinated effort under
TB Alliance/Bayer umbrella

— Issue of affordability addressed
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Overview of Clinical Development Plan -

Initial Studies

L Study Design Countries Tota.l f Status
(sponsor) subjects
TBTC Moxi replaces Ethambutol BSaAr;o(I:aanSa:)dua’:iw 336 Completed
#27 (CDC) | (PII) ganda, 6/05
Africa
Moxi replaces Ethambutol Enrollment
JHU eIl P Brazil 170 completed
3/07
USA, Canada, Enrollment
TBTC Moxi replaces Isoniazid Uganda, South 410 completed
#28 (CDC) | (PI) Africa, Brazil, P
. 3/07
Spain
Moxi replaces Isoniazid : e
REMox TB | (PIIl) Tanzania, Trial initiation
X . South Africa, 1500 planned for
(UCL/MRC) | Moxi replaces Ethambutol :
(PIIl) Zambia, Kenya 1Q07

[—
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Moxifloxacin
Future Plans

= Complete Phase Il and Il clinical
evaluation for M for E and M for H
based regimens

If data are supportive, ready for filing:
= Mfor E: 4Q 10
= M for H:4Q 10
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Clinical Trial Sites —
Global Capability Assessments

Dr. Christo van Niekerk



Folie 28

a3 No offense to Christo or to ignore his hard work on this project - happy to have you acknowledge his leadership on this verbally, but we do not

identify any project with the individuals working on them this way
aginsberg; 07.03.2007
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Global Clinical Trials Capacity

= 7 compounds currently in human testing

= |s global GCP/GLP TB clinical trial capacity
sufficient to meet current and future needs?

= No objective assessment available

= Assessment could benefit:
— sites
— sponsors of clinical trials
— resources to build global clinical trial capacity



"), TBALLIANCE
'-.\J GLOBAL ALLIAMCE FOR TB DRUG DEVELOFMENT
Clinical Trial Sites — Assessing and

Building Infrastructure
Activities
m 2 CROs hired
— PPD for S. America
— Quintiles for Asia, Africa, N. America and Europe
m 2 internationally-recognized M. tb lab experts

hired to ensure quality of TB lab evaluations

— Dr. Kathleen Eisenach, Prof. of Pathology and
Microbiology and Immunology, University of Arkansas
for Medical Sciences, USA

— Dr Frederick Sirgel, National Tuberculosis Research
Programme, MRC, Tygerberg, South Africa
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CLINICAL SITES:
Global Distribution and Time Required to Ready Site for

Participation in a Phase Ill TB Drug Registration Trial

< 6 months 6to 12 1102 >2 years
months years
Africa 11 7 2 0
Asia 1 4 1 0
Latin America 3 3 2 0
North America 7 0 1 0
Europe 1 0 0 0
Former USSR 4 3 1 0
TOTAL 27 17 7 0
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LABORATORIES:

il

Global Distribution and Time Required to Ready Lab for
Participation in a Phase Ill TB Drug Registration Trial

< 6 months 6to 12 1to2 |>2years
months years
Africa 5 5 6 2
Asia 1 2 1 0
Latin America 3 2 1 0
North America 0 7 0 0
Europe 1 0 0 0
Former USSR 0 0 7 0
TOTAL 10 16 15 2
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$104 million grant

from the Bill and Melinda Gates Foundation
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Portfolio In Depth

" $104 Million Gates Grant

_ The TB Alliance has received a generous

. grant from the Bill and Melinda Gates
Foundation. It will advance 11 drug candi-
dates through the pipeling, including two
candidates now in clinical trials. @
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Health and Family
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Accelerating
the development of faster acting and
affordable drug combinations
to fight tuberculosis.
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