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he Tuberculosis Problem :
Where Will the Answer
Come from

?

This year nearly ten million people will fall ill from the disease and
almost 2 million will die from it. Adding fo the problem is the emergence of
bacterial sfrains that are increasingly resistant to antimicrobial therapy. The
evil synergy between TB and HIV only compounds these challenges. Central to
this challenge is that the workhorses of the fight against a disease that kills
someone every 15 seconds are antiquated and inadequate tools - a 125 year
old diagnostic test, an 85 year old vaccine and drugs that have fundamentally
not changed for 50 years. None the less, dedicated health care providers and
elaborate systems have devised control programs that have — and can continue
to- save millions of lives each year. However, the magnitude of the epidemic
makes it clear that foday’s tools and systems are insufficient. Fortunately, we
are at an exciting time in TB treatment and control. Progress is being made
in our understanding of the fundamental biclogy of the host, the pathogen and
their relationship. There are promising candidates at all stages of the pipeline
of drugs, diagnostics and vaccines. New approaches and business models are
being used for product development and licensure. Importantly, individuals and

governments are more committed than ever fo addressing these challenges.

i Ugnonmans1ansy as.annon Hanagy Asen 19 15
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My premise in this talk is that systems approaches are key to solving
the TB problem. The concept of systems biology is already transforming basic
biology by integrating different levels of information and scientific domains.
Particularly exciting is the potential afforded by incrementally extending such
integrative approaches more broadly to encompass other scientific disciplines
such as population genetics, microbial evolution and epidemiology. Taken to
its extreme, systems approaches lie at the core of where innovative solutions
will come from. For innovation is not just about scientific experiments and
technology development. Innovation is most powerful when broadly
conceptualized to also encompass a breadth of indigenous approaches to
engineering, a spectrum of financing mechanisms, the breadth of systems that
deliver health care and the governmental policies that foster their solution.
All of these seemingly discrete domains can be leveraged thru systems
approaches. In so doing systems approaches can fundamentally transform the
power balance in problem solving from free standing institutions, each of which
require broad expertise, fo a globally linked network of individual excellence.
It is this vision - millions of minds connected to address the challenge of TB
- that gives me great hope for a future in which people in emerging economies

can solve the global TB problem.

Dr. Peter Small was a Deputy Director, TB, Global Health Program and Senior

Program Officer and the Team Leader for Tuberculosis at the Bill and Melinda Gates Foundation

14 UrgnmAans1asyd As.an1eA eAadgy Ased 19 37



JupdoTuanIUR AnEIneEans nmﬁﬂmﬁﬂuﬁma‘@

Dr. Peter McMichael Small

o o o & o
avAdgn U1gnandA1dns19158 As. deNA NAAGY ASIA 19
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Professor
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Affiliate Professor
Institute of Systems Biology
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July 2011
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Chemotherapy (ICAAC) Young Investigator Award

Princess Chichibu Memorial Global Tuberculosis Award for great
achievement in anti-fuberculosis activies

Best Doctors in the SF Bay Area, San Francisco Magazine
(www.bestdoctors.com)

University of Florida “Wall of Fame” Alumni Award

Fellow, American Academy of Microbiology

Major Administrative Responsibilities

2000 - 2002
2000 - 2002

Outpatient General Infectious Disease Clinic, Co-director

Infectious Disease Training Program, Director - research
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Boards and Community Organizations

1997 -1998 Advisory Board, Program in Infectious Diseases and Saocial

Change, Harvard Medical School

1998 - 2002 Board of Scientific Directors (founding member) Sequella

Global Tuberculosis Foundation

2003 - 2008 Foundation for Innovative New Diagnostics (FIND), Board of

Directors (founding member)

2004- 2010 Stop TB Partnership Coordinating Board
2006- 2009 Global Alliance for TB Drug Development, Board of

Directors

2007- 2009 Aeras Global TB Vaccine Foundation

2010 - present Advisory Committee, Woodrow Wilson School,

Princeton University

Publications in Past 3 Years

it

Caws M, Thwaites G, Dunstan S, Hawn TR, Lan NTN, et al. The Influence of
Host and Bacterial Genotype on the Development of Disseminated Disease
with Mycobacterium fuberculosis. PLoS Pathog 2008; 4(3): e1000034.
doi:10.1371/journal.ppat.1000034

De Jong BC, Hill PC, Aiken A, Awine T, Antonio M, Adetifa IM,
Jackson-Sillah DJ, Fox A, DeRiemer K, Gagneux S, Borgdorff, MW,

McAdam KF, Corrah T, Small PM, Adegbola RA. Progression to active disease,
but not fransmisiion, varies by mycobacterium tuberculosis lineage in The
Gambia. J Infec Dis 2008; 198(7): 1037-1043.

Narayanan S, Gagneux S, Hari L, Tsolaki AG, Rajasekhar S, Narayanan PR,
Small PM, Holmes S, DeRiemer K. Genomic interogation of ancestral
Mycobacterium fuberculosis from south India. Infect Genet Evol. 2008; 8(4):
474-483.

Small PM, Strengthening laboratory services for today and tomorrow.
International Journal of TB and Lung Disease. 2008; 12 (10): 1105-1109.
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Caws M, Thwaites, Dunstan S, etal. The influence of host and bacterial
genotype on the development of disseminated disease with M. tuberculosis.
Plos Pathogens 2008; 4(3): 1-9.

Hershberg R, Lipatov M, Small PM, Sheffer H, Nieman S, Homolka S, Roach J,
Kremer K, Petrov DA, Feldman MW, Gagneux S. High functional diversity in
Muycobacterium tuberculosis driven by genetic drift and human demography.
2008; 6(12): e311.

Borgdorff MW, Small PM. Scratching the surface of ignorance on MDR
tuberculosis. 2009; Science, 2009.

A. Martinez-Gamboa, A. Ponce-de-Leon, A. Galindo-Fraga, M. Bobadilla-del-
Valle, M. Kato-Maeda, B. Robertson, D. Young, P. Small, J. Sifuentes-Osornio
Molecular Analysis of Mycobacterium tuberculosis Strains with an Intact
pks15/1 Gene in a Rural Community of Mexico Archives of Medical Research,
Volume 39, Issue 8, Pages 809-814.

Brenda Marguina-Castillo, Lourdes Garcia-Garcia, Alfredo Ponce-de-Lebn,
Maria-Eugenia Jimenez-Corona, Miriam Bobadilla-del Valle, Bulmaro Cano-Arel
lano, Sergio Canizales-Quintero, Areli Martinez -Gamboa, Midori Kato-Maeda,
Brian Robertson, Douglas Young, Peter Small, Gary Schoolnik, Jose Sifuentes-
Osornio, Rogelio Hernandez-Pando Virulence, immunopathology and trans
missibility of selected strains of Mycobacterium tuberculosis in a murine model.
Immunology 2009; 128: 123-133.

Small PM. Tuberculosis: A new vision for the 21st century. Kekkaku 84, 11:
721-26, 2009.

Comas |, Chakravartti J, Small PM, et al Human T- Cell Epitopes of M.
Tuberculosis are Evolutionary Huperconserved. Nature Genetics 2010

Pai M and Small PM. Tuberculosis Diagnosis: Time for a game change.
Editorial (in press) New Eng J Med. 2010
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Recent Reviews, Books and Book Chapters

15

Geiter L, ed. Ending Neglect: The Elimination of tuberculosis in the United
States: Washington D.C., National Academy Press, 2000.

Small PM, Perkins MD. More rigour needed in frials of TB diagnostics. Lancet
2000; 356: 1048-49.

Kato-Maeda M, Small PM. A user’s guide fo tuberculosis on the internet.
CID 2001;

Small PM and Fujiwara Pl. Management of tuberculosis in the United States.
N Engl J Med. 2001; 345: 189-200

DeRiemer K, Small PM. “What is malecular epidemiology and what is its role
in tuberculosis control?” In: Toman K and Frieden TR (Editors).

Tuberculosis: Case-finding and ’Chemoﬂwempg - Questions and Answers.
Revised edition. Geneva: World Health Organization. 2004.

de Jong BC, Israelski DM, Corbett EL, Small PM. Clinical Management of

tuberculosis in the context of HIV infection. Annual Reviews of Medicine 2004.
Perkins MD, Small PM. Admitting defeat. Int J Tuberc Lung Dis 2006; 10(1) -1,

Pym A, Small, PM. Mycobacterial Evolution: Insights from genomics and
bacterial ecology. ASM Books (2006).

Perkins MD, Small PM. Partnering for better microbial diagnostics.Nat
Biotechnol. 2006; 24(8): 919-21.
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