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NIH and CSR:
Built on Strong Yet Flexible Foundations
 1944: National Institute of Health and the Public Health Service Act

– National Cancer Institute a division of NIH
– Authorized clinical research – and grants program

 1946: Division of Research Grants established 
– Study sections; dual review
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“Establishment of the Center is 
designed to signal a broadening of 

the mission to include new emphasis 
on the development and 

implementation of innovative and 
flexible ways to conduct referral and 

review for all aspects of science.” 
~1997
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NIH and CSR:
Built on Strong Yet Flexible Foundations

In 2018, CSR:
• Received 81,000 NIH grant 

applications 
• Reviewed ~77 %

• Engaged the expertise of 18,000 
extramural reviewers

• Held 1,600 review meetings 

Thank you, CSR!



Continuing the Fine CSR Tradition: 
Welcome, Director Byrnes!



“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 illness and disability.”

...

NIH: Steward of Medical and Behavioral 
Research for the United States



NIH’s Impact on U.S. Health and Medicine

 Cardiovascular disease death rates have fallen more than 70% in 
the last 60 years

 Cancer death rates falling more than 1% per year; each 1% drop 
saves ~$500 billion

 HIV therapies enable people in their 20s to live to age 70+
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National Institutes of Health Funding
1990-2019

Note:  Dollar values are adjusted to 2019 dollars using the Biomedical Research and Development Price Index (BRDPI),
http://officeofbudget.od.nih.gov/gbiPriceIndexes.html.
Source: NIH Office of Extramural Research and Office of Budget source data (February 2, 2018).



Exceptional Opportunities in Biomedical Research

 Uncovering the Secrets of Nature

 Unlocking the Clinical Potential of Biomedical Advances

 Translating Discovery Into Health – for All of Us

 Supporting Research Essentials



The Human Genome Project: 
1990–2003





Cost of Sequencing a Human Genome
September 2001–October 2018
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CRISPR-Cas9 Gene Editing
 Arose from basic science studies of yogurt, bacteria viruses
 Achieves targeted editing of genomes with enzyme + guide RNA

– Initial approaches created knockouts; expanded to induce repair by 
homologous recombination

– Base editing technologies can correct point mutations 
 Has accelerated production of mouse models –

and revolutionized basic molecular biology
 Paves the way for new therapeutics

Image credit: Marius Walter



Somatic Cell Genome Editing Program

 New NIH Common Fund program to speed development of safe, 
effective editing tools for in vivo applications in human patients 

 Is awarding $190M over six years to:
– Develop new technologies for improving in vivo delivery of genome 

editing tools
– Improve safety and efficacy testing
– Make tools, data widely available
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Fulfilling The Promise…
Toward 1st Cure for 1st Molecular Disease?
Sickle Cell Disease (SCD)
 1910: Disease described
 1949: Inheritance shown to be recessive
 1957: Genetic basis determined
 1980: Hemoglobin genes cloned
 1998: Hydroxyurea, first approved SCD drug
 Recently: Bone marrow transplants, but few 

patients have match
 Today: Genetic therapy



Gene Therapy for Sickle Cell Disease
John Tisdale, NIH in Collaboration with Bluebird Bio

Hematopoietic
stem cell  (HSC) 

collection
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Dr. Tisdale’s Research Featured on 60 Minutes*

*March 10, 2019

Jennelle Stephenson



First US Trial of Gene Editing for SCD Has Begun
Ex vivo treatment of hematopoietic stem cells – knockout BCL11A enhancer



Ultimate Goal: A Cure for SCD Everywhere
 Most people with SCD do not live in 

high income countries
 Ex vivo approaches may not be 

practical in sub-Saharan Africa 
 What about in vivo approaches?

– Need to develop efficient delivery 
systems for cas9 and guide RNA Source: N Engl J Med 2017; 376:1561-1573

NIH is doing 
everything 

it can to help.



Antimicrobial Resistance (AMR):
Responding to the Challenge
 AMR: a growing public health problem 

– >2M infections; 23,000 deaths/year (US)
 National Action Plan released (2015)

– Goals include improved diagnostics
 Rapid, Point-of-Need Diagnostic Test Challenge launched, 2016

– $20M federal prize competition, led by NIH, BARDA
• Technical, regulatory expertise from CDC, FDA
• NIH/CSR Technical Review Panel: first level peer 

review of submissions
– 2018: 5 finalists received $100K each to develop prototypes
– 2020: up to 3 winners will share $19M to improve prototypes



Global Alliance for Chronic Diseases (GACD)
 Collaboration of world’s major research funding agencies to address 

growing global burden of chronic disease
– Supports multi-country, multidisciplinary research focusing on needs of low- and 

middle-income countries; vulnerable populations
 Priority areas

– Hypertension (2012)
– Diabetes (2014)
– Environmental lung disease (2016)
– Mental Health and Substance Abuse (2017)

• CSR led precedent-setting international collaborative peer review  [NIMH/NIDA 
funding]

– Hypertension/Diabetes Scale-up (2018/19) – with World Bank
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Bringing More Precision to Medicine
 Emerging approach to disease prevention and treatment 

that transforms mostly one-size-fits-all approach of 
Western medicine

 Tailors medical care to fit our unique medical selves
– Considers individual variability in lifestyle, 

environment, genes
 Based on an old premise – think prescription glasses

– But needing new insights, technologies, science to 
advance



Precision Medicine Cohorts: Timing Is Everything!



EHRsPatient Partnerships

Data Science

GenomicsTechnologies



The All of Us Research Program

Description: a historic, longitudinal effort to gather data from 
one million or more people living in the US … that takes into 
account individual differences in lifestyle, socioeconomics, 
environment, and biology

Mission: accelerate health research 
and medical breakthroughs, enabling 
individualized prevention, treatment, 
and care – for all of us



All of Us: Objectives

 Nurture enduring relationships with participant partners
– Who reflect the nation’s diversity – across ages, races/ethnicities, 

genders, geographies, backgrounds…
 Build richest, largest-ever biomedical resource 

– Dataset that’s as easy, safe, and free to access as possible
 Catalyze a robust biomedical research ecosystem

– Engaging a wide array of researchers, funders



Participant Engagement

DIRECT VOLUNTEERS HEALTH CARE PROVIDER 
ORGANIZATIONS

Surveys Baseline 
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Enrollment Status (as of 22 March 2019)

203K+ participants have started, 122K+ have competed, all steps of the core protocol. 
~50% of participants are from underrepresented racial and ethnic groups.JoinAllofUs.org



Exceptional Opportunities in Biomedical Research

 Uncovering the Secrets of Nature

 Unlocking the Clinical Potential of Biomedical Advances

 Translating Discovery Into Health – for All of Us

 Supporting Research Essentials



Building a Vibrant Scientific Workforce



Building a Vibrant Scientific Workforce 

NIH will:
 Enhance diversity by expanding 

recruitment and retention
 Strive to change the culture of 

science to end sexual 
harassment

 Promote opportunities for new 
researchers, earlier 
independence



Encouraging Innovative Researchers
NIH Director’s Awards

 Early Independence

 New Innovator

 Transformative Research

 Pioneer



Expanding Funding Options: NIGMS’ Maximizing 
Investigators' Research Award (MIRA)
 Goals

– Increase stability, distribution – and efficiency, efficacy – of funding 
– Reduce time spent writing, reviewing multiple applications
– Reduce administrative burden of managing multiple grants 
– Enhance ability to take on ambitious scientific projects, approach problems 

creatively, follow new directions
 Expanding the program

– >350 established investigators, >300 early-stage investigators funded so far
• ~20% of NIGMS’ “R01-equivalent” portfolio and growing

– ESIs will continue to be reviewed on their own with ESI-specific considerations 
– First round of MIRA renewals will be reviewed in 2020 (NOT‐GM‐19‐006)

• Renewals for those who were ESIs (“first renewals”) will be clustered and 
discussed together during peer review



Welcome, Noni, to the “Directors Who Blog” Club





Hope in every sphere 
of life is a privilege that 
attaches to action. 
No action, no hope.

~ Peter Levi



NIH… Turning Discovery Into Health

directorsblog.nih.gov
www.nih.gov/hope

@NIHDirector
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