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“Science in pursuit of fundamental 
knowledge about the nature and 
behavior of living systems 
and the application of that 
knowledge to extend healthy life 
and reduce the burdens of illness 
and disability.” 

... 

NIH: Steward of Medical and Behavioral 
Research for the Nation 



NIH’s Major Opportunities  

  Applying high throughput technologies to 
understand fundamental biology, and to 
uncover the causes of specific diseases  

  Translating basic science discoveries  
into new and better treatments 

  Putting science to work for the benefit  
of health care reform 

  Encouraging a greater focus on global 
health 

  Reinvigorating and empowering the 
biomedical research community 



Opportunity #2: Translating basic science 
discoveries into new and better treatments 

Basic Research 

Drugs 

Basic 
Research 

Drugs 



Despite Greater Pharma R&D Investments, 
FDA Approvals of NMEs Declined 

Glaxo tries biotech model to spur drug innovations. Wall Street Journal, July 1, 2010.  

*Estimate 

Sources: Pharmaceutical Research and Manufacturers of America; FDA 
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www.genome.gov/gwastudies/ 



  Search for ways to 
increase # and quality of 
cost effective new 
medicines w/o  
unsustainable R&D risks 
and costs  

  Traditional drug 
development paradigm 
 proposed alternative 
paradigm “quick win-fast 
fail” 

A Changing Landscape: Shifting the 
Paradigm for Therapeutics Discovery 

Steven M. Paul, et al. Nature Reviews Drug Discovery 2010 

Growing “environmental” pressures on 
pharmaceutical industry 
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New NIH-FDA Partnership 

  NIH-FDA Joint Leadership Council 
–  Meeting: October 28, 2010 

  Joint Regulatory Science Initiative 

–  58 applications received 

–  4 projects funded 

•  Diverse areas of research: Nanotechnology, heart-lung 
models for testing safety and efficacy, innovative clinical trial 
design,  innovations in toxicological screening 



The Problem of Rare and Neglected 
Diseases 

  ~7,000 diseases affect humankind – but only a small fraction 
support commercial development of therapeutic agents 

  Two types of neglected diseases: 

–  Low prevalence, i.e., “rare” (<200,000 diagnosed in U.S.) 

•  There are >6000 rare (orphan) diseases 

•  Cumulative prevalence in U.S. ~ 25 – 30 million 

•  Most are single gene diseases 

•  <200 have any pharmacotherapy available 

–  High prevalence but “neglected” 

•  Occur chiefly among impoverished and marginalized  
populations in developing nations (treatment costs  
prohibitive) 

•  Most are infectious 





NIH Therapeutics for Rare and Neglected 
Diseases (TRND) Program 
Creating a Drug Development Pipeline at NIH 

  Congressionally-mandated effort to speed development of 
new drugs for rare and neglected diseases 

  Collaboration between NIH-intramural and extramural labs 
with appropriate expertise 

  Projects will: 

–  Enter TRND at a variety of stages of development 

–  Be taken to phase needed for external organization to adopt 
for clinical development 

–  Not duplicate PhRMA projects 

  TRND will encourage creative partnerships; novel 
approaches to intellectual property 



TRND Pilot Projects 

Chosen to establish processes in advance of solicitation, with 
diversity of project stage, type of disease and collaborators 

Disease Type Pathology Collaborators 
Compound 

type Stage 

Schistosomiasis, 
Hookworm 

Neglected 
Infectious 
parasite 

Extramural NME 
Early (lead 

optimization) 

NPC Rare  
CNS, liver/

spleen 

Disease Fnd, 
Extramural, 
Intramural 

Repurposed 
approved 

drug 
Mid-stage 

HIBM Rare Muscle 
Biotech, 

Intramural 
Intermediate 
replacement  

Pre-IND 

Sickle Cell 
Disease 

Rare Blood 
Nonprofit, 
Intramural, 
Extramural 

NME Mid-stage 

Chronic 
Lymphocytic 

Leukemia 
Rare Cancer 

Disease Fnd, 
Extramural 

Repurposed 
approved 

drug 
Pre-IND 



Centenary: 1910 Discovery of  
Sickle Cell Anemia 

James B. Herrick 



Therapeutics for Rare and Neglected 
Diseases (TRND): Pilot Project on SCD 
  Collaborator: AesRx, Boston-based biotech 

  Compound: 5-hydroxymethyl-2-furfural  
(Aes-103) 
–  Binds to sickle hemoglobin and increases its 

oxygen affinity 

  Stage of project: late preclinical 

Aes-103 0mM 
almost all cells 
underwent sickling 

Aes-103 5mM 
almost no sickled cells 
except some ISCs 
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Therapeutics for Rare and Neglected 
Diseases (TRND) 

  Schistosomiasis is a parasitic disease 
that affects 250 million people, mostly 
in Africa 

  Currently controlled by praziquantel 
(PZQ) 

–  Cure rates not 100% 

–  Evidence that schistosomes could 
become resistant to PZQ  search for 
new treatment options 

  NIH grantee Dr. David Williams  

–  Identified potential new target 

–  Collaborated with TRND to identify 
targeted chemicals for new drugs 



Livers of treated mice 

Ex vivo worm killing 

Developing Drugs for Schistosomiasis 



http://trnd.nih.gov/ 



Health Care Reform 



  Established by the Affordable Care Act  

  Authorized $500 M (but not appropriated) for FY10 
  House and Senate markups for FY11 include $50M 

  Review Board 
–  Advise NIH Director 

–  24 members, including  representatives from academia,  
private industry, and patient advocacy groups  

A Bold New Paradigm:  
Cures Acceleration Network (CAN) 



Cures Acceleration Network: 
Funding Mechanisms 

  Grant Awards: 
–  Up to $15 million per award per fiscal year 

  Flexible Research Awards:  
–  DARPA-like authority 

–  Not to exceed 20% of total appropriated funds in any fiscal year 

  Partnership Awards: 
–  $1 match for every $3 from NIH 

–  Up to $15 million per award per fiscal year 
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The NIH Scientific Management Review 
Board (SMRB) 

  2006 NIH Reform Act 
–  Reauthorizes, reaffirms mission of NIH 

–  Authorizes new process to facilitate  
trans-NIH research 

–  Creates the SMRB 

  SMRB  
–  Advises NIH Director 

–  Conducts comprehensive organizational reviews of NIH;  
reports findings to DHHS and Congress 

–  21 members: 

•  9 Institute and Center Directors 

•  12 external research and management experts 



Charge to the SMRB: 
Translational Medicine and Therapeutics 

  Identify the attributes, activities, and functional 
capabilities of an effective translational medicine 
program for advancing therapeutics development 

  Broadly assess, from a high-level view, the NIH 
landscape for extant programs, networks, and centers 
for inclusion in this network and recommend their 
optimal organization 









Legal Challenges to Human Embryonic 
Stem Cell Research 
  8/23/10: Judge Lamberth issues preliminary injunction blocking 

federal funding for human embryonic stem cell (hESC) research 

  Injunction halted: 
–  Continuation of funds for 24 extramural grants ($54M)  

–  8 intramural research grants ($9.5M)  

–  Funding for 20 promising new hESC  
applications ($24M) 

–  Review of new lines 

–  Peer review of  hESC research proposals  

  Created upheaval, uncertainty, and angst 



Legal Challenges to Human Embryonic 
Stem Cell Research: Current Status 

  9/9/10: U.S. Court of Appeals for the DC Circuit issues a 
temporary stay of the preliminary injunction 
–  NIH resumes hESC activities  

  9/16/10: Hearing, Senate Subcommittee on Labor, HHS, 
Education Appropriations 

  9/28/10: Court of Appeals issues a stay, pending 
appeal of preliminary injunction 

–  Appeal to be expedited 

  Legal proceedings continue  
In both courts… 



Opportunity #3: Putting science to work 
for the benefit of health care 



2009 

  Prevention 

  Diagnosis 
  Treatment  

  Behavior change 
  Health systems 

  Special populations 

As of 2009, NIH conducted research in 
88 of 100 IOM CER priority areas 

Comparative Effectiveness Research  
at NIH 



Health Care Legislation and CER: 
Patient-Centered Outcomes Research Institute (PCORI) 
  Non-profit corporation to organize, fund CER 

–  Board of Directors announced on September 23, 2010 
–  Includes Directors of NIH, AHRQ 
–  Standing methodology committee includes NIH, AHRQ 

  Charged to identify 
–  National research priorities 
–  New clinical evidence; evidentiary gaps 
–  Relevance; standards; economic correlates 
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Health Care Legislation and CER: 
Patient-Centered Outcomes Research Institute (PCORI) 
  Non-profit corporation to organize, fund CER 

–  Board of Directors announced on September 23, 2010 
•  A. Eugene Washington, MD, MSc will be Chairman 

–  Includes Directors of NIH, AHRQ 
–  Standing methodology committee includes NIH, AHRQ 

  Charged to identify 
–  National research priorities 
–  New clinical evidence; evidentiary gaps 
–  Relevance; standards; economic correlates 



  Prevention 

  Diagnosis 
  Treatment  

  Behavior change 
  Health systems 

  Special populations 

NIH conducts research in 88 of 100 IOM CER priority areas 

Comparative Effectiveness Research  
at NIH 





Appropriation History vs. Actual Purchasing Power 
(BRDPI) 

(FY 1998 appropriation – FY 2011 Revised Presidential Budget) 
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Success Rates: FY 1978 – FY 2012 (estimate) 
(Includes Recovery Act Funds) 

Estimated 


