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TB in the 215t Century: DOTS and SPOTS
November 23, 1998

=With in 10 years:

* DNA microarrays -> salivary dipstick

* Understand latency -> rational design of
drugs

* Scientific and political consensus ->
eradication possible

Int J Tuber Lung Dis 3(11) 949; 1999
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EVERY PERSON DESERVES
THE CHANCE TO LIVE A
HEALTHY, PRODUCTIVE LIFE.




Today's Talk

July 23, 2010

Context

Technology pipelines
Impediments

Some predictions
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Estimated Estimated

number of number of
cases deaths
All forms of TB 9.4 million 1.8 million
(range, 8.9-9.9 m) 1.6 —2.3m
HIV-associated TB 1(?52?/'0';'0” 0.52 million
45 —0.62
1.3-1.6m D40 = O[S
Multidrug-resistant 0.44 million 150,000
TB (MDR-TB) 0.39 — 0.51m 0.05 — 0.27m

Systems @

Biology



Current TB Control Efforts

Broad scale-up of DOTS

" DOTS implemented in 184 countries that account for 99% of cases
" 70% case detection and 85% treatment success achieved in 36 countries

Global incidence, prevalence and mortality declining slowly

" But, total number of cases still growing (decline offset by population growth)
Significant new funding needed to support Stop TB Strategy
" Projected US$30.8 billion funding gap through 2015
MDR-TB and TB/HIV threaten recent successes

" MDR-TB has emerged in nearly every country of the world
= Africa and Eastern Europe will not meet TB control targets largely due to drug
resistance and TB/HIV co-infection
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Key Challenge:

Keep the best of DOTS while
upgrading the technology

= Today’s TB vaccine was invented 85 years ago
= The most commonly used diagnostic tool is 125 years old

= Standard drug regimens have not changed in over 40 years
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TB Vaccine Pipeline

Vaccine Candidate Pre-Clinical | Phase | Phase Il |Phase llb| Phase lll

AERAS402/Crucell Ad35
Crucell N.V./Aeras

MVAS5A/AERAS-485
OETC/Aeras

GSK M72
GSK Biologicals/Aeras

Hybrid 1 SSI IC-31
SSI, TBVI, Intercell

HyVac4/AERAS-404
sanofi pasteur/SSl/intercell/Aeras

VPM 1002
Max Planck/Vakzine Projekt Management GmbH/TBVI

AdAg85A
McMaster University

RUTI
Archivel Farma, S.I.

Hybrid 1 SSI CAF01
SSI

AERAS-rBCG
Aeras

AERAS-Capsid
Aeras

Other rBCG rMtb
Albert Einstein S. of Med., Institute Pasteur, Univ. of Zaragoza, TBVI

AERAS-other virus
Aeras

Protein/Polysaccharides
Inst. Pasteur de Lille/Inserm, Albert Einstein S. of Med., Aeras, Karolinska Instit.

Additional research at the discovery/early pre-clinical level: Bhagawan Mahavir Medical Research Center; Cardiff University; EpiVax, Inc.; ImmunoBiology Ltd.; Infectious Disease Research
Institute; Institute de Pharamacologie, Puso; Karolinska Institute; Malaysia-Finlay Institute, NIAID; NIH; Osaka University; Shanghai H&G Biotech; Sequella; UCLA; and, Vanderbilt University.



Global TB Drug Pipeline

Discovery Preclinical Development Clinical Development
A A A
[ | I 1 \
- Lead Lead Preclinical
S0 o opiion Do > | ) e ) el g
*Phenotypic  ¢InhA Inhibitor *Nitroimidazoles *CPZEN-45 *AZD5847 *TMC-207 *Gatifloxacin
screens *Tryptanthrins *Mycobacterial *SQ641 *SQ-109 *OPC-67683 *Moxifloxacin
sLeuRS Inhibitor Gyrase Inhibitors *SQ609 *PNU-100480 *PA-824
*Protein Kinase *Riminophenazines +DC-159a *Rifapentine
Inhibitors *Diarylquinoline *Benzothiozinones sLinezolid
*Actinomycete *TL1 Inhibitor L L3858
Metabolites *MTopo
*Fungal
Metabolites

*DNA metabolism
*Novel compound
evaluations

Ling Group
on new TB drugs
*Initiation of drug combination studies



Develop Better Diagnostics: ca 2003

Obstacles FIND’s Role
+ Lack of financing A » Manage portfolio of
Virtual investments for test
Develop- development, evaluation,

- and demonstration

» Foster relationships and
provide guidance &
information to improve
effective and efficient
diagnostics development

 Lack of coordination,
need for information and
interfacing

+ Establish/maintain basic
infrastructure to enable
development of
appropriate diagnostics

+ Lack of basic to develop
and test new diagnostics

Enabling
Infrastructure




Distance from Patients
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Abbreviations
DST: Drug Susceptibility Test *  Manual NAAT: technology for MTB Drug Susceptibility Testing
NAAT: Nucleic Acid Amplification Test ** Manual NAAT: technology for MTB detection at the Peripheral Lab
LTBI: Latent TB Infection *** Manual NAAT: technology for MTB detection at the Community Health Care Level

POC: Point of Care

MODS: Microscopic observation drug-susceptibility

NRA: N|tra_te re(_juctase assay I:I Technologies in boxes: endorsed by WHO
CRI: Colorimetric redox indicator assay

LED: Light-emitting diode

LPA: Line probe assay



Progress in TB Diagnostics

= Pipeline

= Market segmentation

= Demand creation

= Policy clarification

= Global funding mechanisms

= [nvigorated research community
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What Is missing...

= Biomarkers

= Platforms

= Validated list of DR mutations

= Delivery systems

= Coherent funding

= Vetted value propositions

= Self sustaining business models
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From the AFB to a Diagnostic Quiver

Reference Laboratory
surveillance

District Laboratory
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2007

Phenotypic
Drug Resistance
Data
Primary culture Drug Resistance
Testing /

—
V

|~6weeks+$$$!!! |

Surveillance based on susceptibility test
results from_hundreds of patients

Episodic Surveillance to Real Time Monitoring

2011

Frequency of
Drug Resistance
Mutations
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. - T
Diagnostics (still) Microscope Direct Sequencing
Slides on Pooled Slides

Surveillance based on susceptibility test
results from hundreds of thousands of patients
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From Old Drugs to New Regimens

THE WALL STREET JOURNAL.
FDA Is Easmg W‘a;zs ;':)\: Drug Cocktalls

v Draws Up Guidelines for Approving Twe

v Drugs Together to Fight Deadly Diseases Such as TB, AIDS

AstraZeneca
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From Paper Reports to Distributed Data
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Proteus System


http://farm3.static.flickr.com/2633/3911396615_98fc0966e4.jpg�

Stock Outs to Supply Chain Management




From Political Commitment to Patient Empowerment
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urgency, and innovation comes from
every country, we can get the upper
hand against TB”
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Bill Gates
Ministerial Meeting on MDR-TB
April 1, 2009, Beijing
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The Future

YESTERDAY
Episodic Surveillance
AFB
Old drugs
DOT
Paper records
Stock outs
Political proclamations

TOMORROW
Real time monitoring
Diagnostic quiver
New regimens
Electronically Observed Tx
Distributed data network
Supply chain management
Empowerment

July 23, 2010
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