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Genomic Medicine Working Group
Charge

Assist in advising NHGRI on research needed to
evaluate and implement genomic medicine

Review current progress, identify research gaps
and approaches for filling them

|dentify and publicize key advances

Plan genomic medicine meetings on timely
themes

Facilitate collaborations, coordination

Explore models for long-term infrastructure for
genomic medicine implementation
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Pharmacogenomics
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Genomic Medicine
Colloquium, June 2011

Genetics
REVIEW | inMedicine

Implementing genomic medicine in the clinic:
the future is here

Teri A. Manolio, MD, PhD', Rex L. Chisholm, PhD?, Brad Ozenberger, PhD', Dan M. Roden, MD?,
Marc S. Williams, MD*%, Richard Wilson, PhD?, David Bick, MD’, Erwin P. Bottinger, MD,
Murray H. Brilliant, PhD?, Charis Eng, MD, PhD'™®, Kelly A. Frazer, PhD", Bruce Korf, MD, PhD™2,
David H. Ledbette lames R. Lupski, MD, PhD®, Clay Marsh, avid Mrazek, MD",
Michael F. Murray, MD', Peter H. O'Donnell, MD", Daniel J. Rader, Mi y V. Relling, PharmD'®,
Alan R. Shuldiner, MD?, David Valle, MD?, Richard Weinshilboum, MD?%, Eric D. Green, MD, PhD'
and Geoffrey S. Ginsburg, MD, PhD2

GM X: PGx Implementation,
May 2017

10

GM IX: Bedside Back to Bench,
April 2016

GM II: Forming Collaborations,
Dec 2011

free

TOUCH HERE TO START

GM XiI: Clinical Implementation,
Sept 2018

GM VIIl: NHGRI’'s Genomic
Medicine Programs, June 2015

GM llI: Stakeholders,
May 2012

Technology Assessment Supports Health Plans
and Other Stakeholders in Developing Evidence-
based Policies

GM XlI: Genomics and Risk
Prediction, May 2019

Bethesda, MD — October 2-3, 2014

GM IV: Physician Education, Jan 2013

..A“"

GM V: Federal Strategies, May 2013

A Genomic Medicine
Policy Framework

The College of American Pathologists
Debra G.B. Leonard, MD, PhD, FCAP

GM VI: Global Leaders, Jan 2014
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American Journal of Medical Genetics Part C (Seminars in Medical Genetics) 166C:93-104 (2014)
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Research Directions in the Clinical
Implementation of Pharmacogenomics:
An Overview of US Programs and Projects

Simona Volpi', Carol J. Bult®, Rex L. Chisholm?, Patricia A. Deverka®, Geoffrey S. Ginsburg?,
Howard J. Jacob®, Melpomeni Kasapi', Howard L. McLeod”, Dan M. Roden®, Marc S. Williams?,

Eric D. Green', Laura Lyman Rodriguez’, Samuel Aronson'?, Larisa H. Cavallari'', Joshua C. Denny'?,
Lynn G. Dressler'?, Julic A. Johnson'', Teri E. Klein'?, J. Steven Leeder'>, Micheline Piquette-Miller'®,
Minoli Perera'”, Laura J. Rasmussen-Torvik'®, Heidi L. Rehm'?, Marylyn D. Ritchic*’, Todd C. Skaar®’,
Nikhil \\"aglcn, Richard Weinshilboum?®?, Kristin W. Weitzel”*, Robert Wildin®, John Wilson?,

Teri A. Manolio” and Mary V. Relling™ Clin Pharmacol Ther 2018;103:778-86.

Response to a drug often differs widely among individ ual patients. This variability is frequently observed not only with
respect to effective responses but also with adverse drug reactions. Matching patients to the drugs that are most likely to
be effective and least likely to cause harm is the goal of effective therapeutics. Pharmacogenomics (PGx) holds the
promise of precision medicine through elucidating the genetic determinants responsible for phamtmacological outcomes
and using them to guide drug selection and dosing. Here we survey the US landscape of research programs in PGx
implementation, review current advances and clinical applications of PGx, summarize the obstacles that have hindered
PGx implementation, and identify the critical knowledge gaps and possible studies needed to help to address them.
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GM XIl: Research Directions in Genomic
Medicine Implementation, May 6-7, 2019

Objectives:

* Review the state of science of polygenic risk
scores and how it can be improved

« Examine other information sources that should
be integrated with genetic variant information in
predicting risk

 |dentify research directions in development and
iImplementation of genomic risk prediction




GM Xl Meeting Recommendations

Investigate how to accelerate adoption of evidence-based
risk prediction from early adopting centers to diverse systems

Research best ways to communicate risk to patients and
whether and how patients will want to receive risk results
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GM Xl Meeting Recommendations

Investigate methods for integrating other ‘'omic data into risk
prediction, potentially using ‘omic data as a way to weight
SNP-based risk scores ¢ of Statistical, Population
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Develop PRS for specific disease subtypes; a “one size fits
all” approach does not always work when predicting disease
risk, especially in non-EA populations



Panel on Multi-Condition PRS Studies:
Capture Breadth of Conditions

» Disease incidence, risk variants, risk magnitudes
across different ancestries

« Age of onset, optimal age of intervention

« Strength of environmental component and other
non-genetic risk contributors

 (Genetic architecture
 Burden/invasiveness of intervention
* Implementation model

 Availability of hard endpoints




GM Xlll: Genomics and Public Health
June 2-3, 2020, Rockville MD

« Review and highlight landscape of genomic medicine being
applied to population and public health in U.S. and public health
models that may be informative

« Explore significant barriers in reaching underserved
communities and put them on equal footing with those who
have access to academic health centers

* Define a research agenda building upon these efforts that will
enable implementation of genomic medicine into settings not
previously addressed by NHGRI



NHGRI’'s Genomic Medicine Research Program, 2/4/20

Program Goal 29M  Years

Use biorepositories with EMRs for genomics; assess

4 -
solEeiz generalizability and clinical impact of genomic risk prediction AUE AU
Conduct pragmatic clinical trials of genomic interventions
3 -
Jeidii= (APOL1 testing and PGx for pain and depression treatment) e e
ClinGen? Develop and disseminate consensus information on genes 23 FY13-20
and variants relevant to clinical care
Investigator- Clinical sequencing research, HIV/AIDS drug response and
” - Lee . : 41 FY15-22
_Initiated co-morbidities, serious ADRs, pharmacogenomics, etc. )
Training Institutional training grants, fellowships, career development 15 FY16-21

'NIH Common Fund; 2Co-Funded by NICHD; 3Co-Funded by NCI; “Co-Funded by OD.






