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“And that’s why we’re here today. Because something 
called precision medicine … gives us one of the greatest 
opportunities for new medical breakthroughs that we 
have ever seen.”

President Barack Obama
January 30, 2015



www.nih.gov/precisionmedicine



Precision Medicine 
Concept is not new
 Consider prescription eyeglasses, blood transfusions…
 Prospects for broader application raised by recent advances 

in basic research, technology development, genomics, 
proteomics, metabolomics, EMRs, Big Data, mHealth, etc. 

 Reinforced by 2011 National Research Council report

What is needed now 
 Development of rigorous research program to provide 

scientific evidence needed to turn concept into reality
 Recruitment of the best and brightest from multiple disciplines 

to join the team



Precision Medicine Initiative: 
The Time is Right 

 Advances in Scientific Knowledge

 Advances in Technology and Computing

 Americans’ Growing Desire to Be Partners in Research

 Availability of Existing Research Cohorts



Precision Medicine Initiative:
The Time Is Right

Ten Years Ago Now – 2014 
(most recent data)

Cost of sequencing a 
human genome $22,000,000 $1000 - $5000

Amount of Time to 
Sequence a Human 
Genome

2 years <1 day 

Number of smart 
phones in the United 
States

1 million (<2%) 160 million (58%)

EMR Adoption,
(% providers) 20-30% >90%

Computing Power n n x 16



Precision Medicine Initiative

Vision: Build a broad research program to encourage 
creative approaches to precision medicine, test them 
rigorously, and, ultimately, use them to build the evidence 
base needed to guide clinical practice.

 Near Term: apply the tenets of precision medicine to a 
major health threat – cancer

 Longer Term: generate the knowledge base necessary 
to move precision medicine into virtually all areas of 
health and disease 



Precision Medicine Initiative
Proposed FY16 Support

Agency $ Million
National Institutes of Health

• Cancer
• Cohort

$200
$70

$130

Food and Drug Administration $10

Office of the National Coordinator for 
Health Information Technology $5

TOTAL $215



Precision Medicine Initiative: Near Term

Apply tenets of precision medicine to cancer
 Identify new cancer subtypes, therapeutic targets
 Test precision therapies, with private sector partners

– Wide spectrum of adult and pediatric cancers
– Early stage to advanced disease

 Expand understanding of therapeutic response
– Drug resistance
– Combination therapy
– Predicting and monitoring tumor recurrence



Precision Medicine Initiative: Longer Term
Generate knowledge base needed to move precision 
medicine into the whole range of health and disease 
 To reach this goal, the Initiative will support research to:

– Create new approaches for detecting, measuring, analyzing a 
wide array of biomedical variables: molecular, genomic, cellular, 
clinical, behavioral, physiological, and environmental 

– Test these approaches in small, pilot studies
– Utilize the most promising approaches in greater numbers of 

people over longer periods of time to collect data of great value 
to both researchers and participants



Precision Medicine Initiative

 National Research Cohort 
– >1 million U.S. volunteers
– Numerous existing cohorts (many funded by NIH)
– New volunteers

 Participants will be centrally involved in design and 
implementation of the cohort

 They will be able to share genomic data, lifestyle 
information, biological samples – all linked to their 
electronic health records



Precision Medicine Initiative

The National Research Cohort will:
 Provide scientists with a ready platform for:

– Observational studies of drugs and devices
– Tests of wearable sensors for monitoring health
– More rigorous interventional studies

 Forge new model for scientific research that emphasizes 
engaged participants and open, responsible data sharing 
with privacy protections



EHRsPatient Partnerships

Data Science

GenomicsTechnologies



National Research Cohort:
What Early Success Might Look Like
 A real test of pharmacogenomics—right drug at the right 

dose for the right patient
 New therapeutic targets by identifying loss-of-function 

mutations protective against common diseases
– PCSK9 for cardiovascular disease
– SLC30A8 for type 2 diabetes

 Resilience – finding individuals who should be ill but aren’t
 New ways to evaluate mHealth technologies for 

prevention/management of chronic diseases



Precision Medicine: 
What Success Might Look Like
50-year-old woman with type 2 diabetes visits her doctor

 Now
– Though woman’s glucose control has been suboptimal, doctor 

renews her prescription for drug often used for type 2 diabetes
– Continues to monitor blood glucose with fingersticks and 

glucometer, despite dissatisfaction with these methods



Precision Medicine: 
What Success Might Look Like
50-year-old woman with type 2 diabetes visits her doctor

 Future: + 2 years
– Volunteers for new national research network

• Sample of her DNA, along with her health information, sent to 
researchers for sequencing/analysis

• Can view her health/research data via smartphone
– Agrees to researchers’ request to track her glucose levels via 

tiny implantable chip that sends wireless signals to her watch, 
researchers’ computers

• Using these data, she changes diet, 
medicine dose schedule



Other Diseases: 
What Success Might Look Like
50-year-old woman with type 2 diabetes visits her doctor

 Future: + 5 years
– Receives word from her doctor about a new drug based upon 

improved molecular understanding of type 2 diabetes
– When she enters drug’s name into her smartphone’s Rx app,  

her genomic data show she’ll metabolize the drug slowly
• Her doctor alters the dose accordingly



Other Diseases: 
What Success Might Look Like
50-year-old woman with type 2 diabetes visits her doctor

 Future: + 10 years
– Celebrates her 60th birthday and reflects with her family about 

how proud she is to be part of cohort study
– Her glucose levels remain well controlled; she’s suffered no 

diabetes-related complications
– Her children decide to volunteer for cohort study



Building a Large U.S. Cohort for 
Precision Medicine Research
 NIH Workshop, February 11-12, 2015
 Representatives from a wide variety of fields
 Major areas of focus:

– Cohort identification and participant recruitment
– Participant engagement, data privacy, and novel ways of 

returning information to participants
– Data collection, including mobile technologies
– Informatics and electronic health records



The Road Ahead
 Advisory Committee to the Director Working Group

– Co-chairs Rick Lifton and Kathy Hudson

 Timeline
– Planning in FY15
– Begin building in FY16

 Need to expand the four workgroups
 Specific outreach meetings needed with:

– Participants
– Leaders of current cohorts
– mHealth technology developers

 Coordinate with the White House and other agencies



www.nih.gov/precisionmedicine



I not only use all the brains 
I have, but all I can borrow.

– Woodrow Wilson



NIH… Turning Discovery Into Health

directorsblog.nih.gov @NIHDirector
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