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The Problem

Drug development is demand based—not

need based.

Disease with great “need” which are

most poorly addressed by demand

system are neglected diseases (NDs).



Between 1975 and 2004, of the 1,556 new chemical entities marketed

globally, only 20 new drugs - a mere 1.3% - were for tropical diseases

and tuberculosis, diseases which account for 12% of the total disease

burden.



Examples of Currently Neglected Diseases

• Bacterial Infections

- Trachoma

- Leprosy

- Buruli ulcer

- Cholera

• Protozoan Infections

- African trypanosomiasis

- Visceral leishmaniasis (Kala-azar)

- Malaria

• Viral

- Dengue/dengue haemorrhagic fever

• Helminth Infections

- Ascariasis

- Trichuriasis

- Hookworm infection

- Schistosomiasis (urinary and hepatobillary)

- Lymphatic filariasis

- Onchocerciasis

- Dracunculiasis                Adapted from www.who.int/neglected_diseases/en/index.html



• Affecting world’s poorest

• Disabling, disfiguring and
stigmatizing

• Lacking safe and effective
treatment

Characteristics of Neglected Diseases



Areas of Much Needed Research

1. Basic knowledge on diseases

2. Basic knowledge on vectors

3. Drug & vaccinations

4. Diagnostics & monitoring devices

5. Vector control and interventions



Modified from Wellcome 2005

The Research Pipeline

Basic

Science



Lacking the “Push and Pull” in Basic Science

Basic

Science

Basic

Science

• Push: Historically lacked long-term, committed funding

• NIH

– $1.5 million grant for Binghamton University, State University of
New York, research the rise of chloroquine-resistance.

• Other sources of public funding

– Dept. of Defense

– Dept. of Agriculture

– NSF

Data from NIH. Estimates of funding for various diseases conditions.  2005.  And Federal Funds for Research and Development:

Fiscal Years 2002, 2003, 2004.  Arlington, VA: National Science Foundation Division of Science Resources Statisitcs; 2005.

•  Pull: Picking up on basic science research



Challenges in Increasing University ND Research

Basic

Science

Basic

Science

• Difficulty in setting research agenda

• Reward and incentive ends with
publication

• Fear of zero-sum funding situation;
funding paradox

• Lacking critical density of researcher;
inherent separation of diseases



Gaps in the Research Pipeline

Modified from Pecoul, PLoS Med. 2004



• Preclinical step: Identify physicochemical properties
and safety of compound candidate.

• Two types of pre-clinical gaps:
– Basic science knowledge not translated
– Compound candidates not delivered to pre-clinical

development
• “Push” incentives: governmental and philanthropic

money

1. The Pre-clinical Gap

Basic

Science



• Moving validated drug candidates through
clinical trials

• “Pull” incentives

– transferable intellectual property rights

– advanced purchase commitments

– “pot of gold”  $500 million/yr to justify investment

2. The Clinical Development Gap

Basic

Science



• Public institutions
– Academic institutions, research institutes, etc.

• London School of Hygiene and Tropical Medicine

– Philanthropic and Governmental funding

• Industry involvement
– Small-medium biotech

• Niche marketing + outsourcing to Clinical Research Organizations

– Multinational pharmaceutical companies

• GlaxoSmithKline, Novartis, AstraZeneca, and Sanofi –Aventis

• Driven by “corporate social responsibility” or strategic marketing in
developing countries

The Players in ND translational research

Basic

Science



The Post-2000 landscape of ND research

Basic

Science

• 63 drugs in the ND
pipeline

• 32 projects with large
pharmaceutical
companies

• 47 projects through
Public-Private
Partnerships

Modified from Wellcome 2005



Product Development Public-Private

Partnerships (PD PPPs)

• PD PPPs are defined as “public-health-driven
not-for-profit organizations that drive
neglected-disease drug development in
conjunction with industry groups” (Moran,
2005)

• Goal: efficiently coordinates multiple industry
and academic partners and contractors along
drug development pipeline

Basic

Science



PD PPPs: Coordinating the Elements of

Translational Research

Croft 2005

Basic

Science

•Innovation or Stagnation? (FDA, 2004) concludes that a large proportion of
the cost of drug development is due to the use of inadequate models to
move things through the discovery and pre-clinical stages



Case Studies of PD PPPs

• Drugs for Neglected Diseases Initiative (DNDi)

• Institute for One World Health (IOWH)

Basic

Science



Drugs for Neglected Diseases Initiative (DNDi)

• Overseeing body that coordinates, supports and influences scientific
collaboration in research on ND

• One international research organization
– UNDP/World Bank/WHO’s Special Programme for Research and

Training in Tropical Diseases (TDR)
• One humanitarian organization

– MSF
• Five public sector institutions

– Oswaldo Cruz Foundation from Brazil
– Indian Council for Medical Research
– Kenya Medical Research Institute
– Ministry of Health of Malaysia
– France’s Pasteur Institute

Basic

Science



DNDi’s projects

• Visceral leishmaniasis, Trypanosomiasis, Chagas,
and Malaria

Basic

Science

Croft 2005



Institute for One World Health (IOWH)

• Gates-funded not-for-profit pharmaceutical company
• Focus diseases: Leishmaniasis, Chagas disease,

malaria, schistosomiasis and diarrheal diseases
• Licensing late-stage development candidates and

drug development (not discovery)
– Just completed Phase III for trials in India for

paromomycin
• Originally for oral use against gut pathogens,

now being tested for visceral leishmaniasis

Basic

Science



• 10 million people die needlessly each year because
they do not have access to existing medicines and
vaccines

Patient treated for Sleeping sickness (MSF 2001)

• Global Network for
Neglected Tropical
Diseases formed in
2006

3. The Delivery Gap:

Another 10 in the 10/90 Divide



• Basic Science

– Public (University and Non-University)

• Drug Discovery
– Aligning Industry Incentives (pull mechanisms)

– Developing Public Institutions (government, non-profit and
public-private partnerships)

Global Steps Forward

Basic

Science



• Discovery

– Faculty Development in Neglected Disease Research areas

• Pre-Faculty

• Instructors

• Junior Faculty

• Established Faculty

– Faculty Collaboration

• Use of new technologies (i.e. genome mapping)

– International Collaboration

• Building in-country capacity

• Training US researchers in developing-country practices

The Role of The University

Basic

Science



• Translational

– Incubator Funds

• Allow in-house or out-sourced development

– Pre-clinical

– Early-stage clinical

– Development of In-House Capacity

• Pre Clinical

• Phase I

– Expanding Tech Transfer linkages to Translational
Institutions

• Research Exemptions

• Opening Compound Libraries

The Role of The University

Basic

Science



The Role of The University



• Examples: Center for AIDS Research (CFAR)
– Cores:

• Administrative

• Biostatistics

• Clinical

• Developmental

• Immunology

• Molecular Virology

• Small Animal

  Containment

The Role of The University



• Synergies with other UAEM Projects
– Access-Minded Technology Transfer

• Dual Use Technologies

– Metrics

• Human-indices would greatly favor ND technologies over
current paradigms

• More specific ND metrics have been proposed by Suk, et. al.

The Role of The University



• Gap 3: The Delivery Gap
– Universities also have a role to play: Delivery Science

– Jim Kim and Delivery Science at Harvard

The Role of The University



• Making it Happen
– University Incentives

• Funding

• Prestige

– General University Donors

• Interested in what students want

– ND Donors

• Often like to see student-faculty collaboration

The Role of The University



The Role of The University


