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TB Treatment Evolution

1950 2005

1952
1st regimen:

• Streptomycin

• PAS

• Isoniazid

1963
Rifampin (R) 
discovered

1974
BMRC Trials 

add R & Z

1970

1954
Pyrazinamide (Z) 

discovered – but liver 

toxicity

Rx lasts from 12-24 months

Standard Regimen by 1960s based on 1952 drugs

1970
BMRC 
Trials  
add R

Rx shortened to 9 months

Standard Therapy 
2 months: R, H, Z, E

+
4 months:  R, H

Rx shortened to 6 months

19801960

1946

Strepto-
mycin 1st

used for TB

1998
Rifapentine

approved



• Long multi-drug regimen
• Many toxicities
• Poor compliance

First-line anti-TB drugs, 2006
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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



The TB Alliance

Mission

�Develop new, better drugs for TB

�Ensure affordability, access and

adoption (AAA)

�Coordinate and catalyze TB drug
development activities worldwide



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



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.



1. Active disease

2. TB/HIV co-infection/ MDR-TB 

3. Latent infection (LTBI)

TB Alliance Priorities
Based on impact and feasibility
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The PipelineThe Pipeline



Probability of Success for a Drug Candidate



Global Clinical Development Pipeline 

Registration Programs

* Institut de Recherche pour le Developement
οοοο World Health Organization, Tropical Disease Research
♦♦♦♦ Centers for Disease Control and Prevention/ TB Trial Consortium

Sequella Inc.Phase ISQ-109

Lupin Ltd.Phase ILL-3858

TB AlliancePhase I / IIaPA-824

Otsuka Pharmaceutical Co., Ltd.Early Bactericidal ActivityOPC-67683

Johnson & Johnson (Tibotec)Phase IITMC 207

Bayer; TB Alliance; CDC/TBTC♦♦♦♦; 
University College of London; 

Johns Hopkins University

Phase II / IIIMoxifloxacin

EC / OFLOTUB Consortium; IRD*; 

WHO TDRοοοο; Lupin Ltd.

Phase IIIGatifloxacin

Sponsor / CoordinatorDevelopment StageCompound



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

Rationale for Developing 
PA-824



CFU counts in the lungs of mice treated with 

PA-824 alone or in combination
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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 I - Synopsis

Ongoing91% of dose 

recovered in urine 

and feces  
~65% urine

~26% feces

No significant 

radioactivity captured 

as [14C]-CO2

Metabolite analysis in 

process 

Tmax 4.5 hrs.

T ½ ~ 17 hrs.

1000 mg/d, 5 

days moderate 

creatinine 
elevation: 

reversed during 
7-day washout 

period. No 

consistent effect 
on BUN. 1400-

mg cohort not 

enrolled 

Tmax 4-5 hrs.

T ½ ~ 17 hrs.

well tolerated, 

no dose-limiting 

AEs or 
abnormal 

laboratory 

results. No 

effects on ECG, 

vital signs, or 
PE 

Tmax 4-5 hrs.

T ½ ~ 18 hrs.

Main 
Results

DaVita, Minneapolis Covance, Madison, 

WI

MDS, Neptune, 

NJ

MDS, Lincoln, 

NE
Site

Males and Females 
(45)

Males only (6)Males and 
females (24)

Males only (53)Population 
(N)

800, 1000 mg

8 days

[14C]- PA-824 OS200, 600, 1000, 

(1400) mg

50, 250, 500, 

750, 1000, 
1250, 1500 mg

Doses

Renal Effects StudyADME7 d  Multi-dose Single-doseDesign

CL-005CL-004CL-002CL-001Study



PA-824 : the next steps

� Food Interaction Study – ongoing

� Extended EBA Study – FPI July 07 (T)

� Drug Interaction Study

� QT Study

� Phase II efficacy trials



Moxifloxacin



� 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)

Moxifloxacin

Scientific Rationale

M = moxifloxacin; R = rifampin; Z = pyrazinamide
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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



Overview of Clinical Development Plan  -
Initial Studies

Trial initiation 

planned for 

1Q07

1500

Tanzania, 

South Africa, 

Zambia, Kenya

Moxi replaces Isoniazid  

(PIII)

Moxi replaces Ethambutol

(PIII)  

REMox TB
(UCL/MRC)

Enrollment 

completed 

3/07

410

USA, Canada, 

Uganda, South 

Africa, Brazil, 

Spain

Moxi replaces Isoniazid 

(PII)

TBTC

#28 (CDC)

Enrollment 

completed 

3/07

170Brazil
Moxi replaces Ethambutol

(PII)
JHU

Completed 

6/05
336

USA, Canada, 

Uganda, South

Africa

Moxi replaces Ethambutol

(PII)

TBTC

#27 (CDC)

Status
Total # 

subjects
CountriesStudy Design

Trial

(sponsor)



Moxifloxacin 
Future Plans

� Complete Phase II and III clinical 
evaluation for M for E and M for H 
based regimens

If data are supportive, ready for filing:

� M for E: 4Q 10

� M for H: 4Q 10



Clinical Trial Sites –

Global Capability Assessments

Dr. Christo van Niekerk a3



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



Global Clinical Trials Capacity

� 7 compounds currently in human testing

� Is 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



Clinical Trial Sites – Assessing and 
Building Infrastructure

Activities

� 2 CROs hired

– PPD for S. America

– Quintiles for Asia, Africa, N. America and Europe

� 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



Sites Assessed

1 tool
2 CROs

5 continents

10 languages
26 countries

51 individual sites



CLINICAL SITES: 
Global Distribution and Time Required to Ready Site for 

Participation in a Phase III TB Drug Registration Trial

0134Former USSR

0001Europe

071727TOTAL

0107North America

0233Latin America

0141Asia

02711Africa

>2 years1 to 2 
years

6 to 12 
months

< 6 months



LABORATORIES:
Global Distribution and Time Required to Ready Lab for 

Participation in a Phase III TB Drug Registration Trial

0700Former USSR

0001Europe

2151610TOTAL

0070North America

0123Latin America

0121Asia

2655Africa

>2 years1 to 2 
years

6 to 12 
months

< 6 months



wwwwww.tballiance.org



Accelerating

the development of faster acting and 

affordable drug combinations

to fight tuberculosis.



Thank You !


