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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 and
sustainability of resulting efforts
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Notable Accomplishments in Genomic Medicine
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GM VIlI: NAGRI's Genoinis Meaicine

Genomic Medicine Colioquium, June 2011  GM II: Forming Collaborations, Dec 2011
Programs, June 2015
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Genomic Medicine Meetings
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Genomic Medicine Meetings
NHGRI : . .
institutic B ' 2 On May 2-3, 2017, the National Human Genome Research Institute
gaps ar ] 0 . % (NHGRI) sponsored its 10th Genomic Medicine meeting - Genomic
COmmul 2 : .. Medicine X: Research Directions in Pharmacogenomics
{ Implementation - at the Sheraton Silver Spring Hotel in Silver Spring
= Gen M / Maryland
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The objectives of the meeting were to:

Gen = Survey national landscape of research programs in
. = Review current advances and clinical applications of
Gen pharmacogenomics
June « Discuss limitations and obstacles in pharmacogenomics clinical implementation
« |dentify evidence gaps and studies that are needed fo address them
Gen « Design strategies for large-scale evaluation and implementation of pharmacogenomics in clinical care in the United States
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GMWG Publications

_| Genetics
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SUMMARY

Genome sequencing has revolutionized the diagnosis of genetic diseases. Close collaborations be-
tween basic scientists and clinical genomicists are now neaded to link genetic varfants with disease
causation. To facilitate such collaborations, we recommend prortizing clinically relevant genes for
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GM IX Recommendations: Bedside Back
to Bench

COMMENTARY

Variant Interpretation: Functional Assays to the Rescue

Lea M. Starita,|* Nadav Ahituv,2.? Mait
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AJHG 2017; 101:315-25.

Classical genetic approaches for interpreting varants, such as case-control or co-segregation studies, require finding many individuals
with each variant. Because the overwhelming majority of variants are present in only a few living humans, this strategy has dear limits.

Multiplex assays of variant effect (MAVE)

Goal: A MAVE-data-driven prediction for every variant.

machine leaming and clinical knowledge for the development of “lookup tables” of accumte pathogenidty predictions. A coordinated
effort to produce, analyze, and disseminate large-scale functional data generated by multiplex assays could be essenfial to addressing the

vanant-interpretation crisis.

Introduction

Technological advances are making the
routine sequencing of human genomes
increasingly practical, induding in
clinical settings. However, our inability
to interpret the clinical consequences
of genetic varants discovered by

nately, over half of the interpreted var-
iants are considered variants of uncer-
tain significance (VUSs) (Figure 1A,
right), which are “trapped in the inter-
pretive void® between benign and
pathogenic.” Each of the variants that
have been previously detected, as well

terpretations for the individual rare
wvariants.

Historically, when a rare or de novo
genetic variant was observed in a gene
that was already implicated in an indi-
vidual’s phenotype, the variant was
deemed causal. As increasing numbers




GM IX Recommendations: Bedside Back
to Bench

|dentify clinically relevant genes as priorities for
functional studies

Encourage development of high-throughput
assays and animal models for these genes

Develop larger reference variant databases
linking to phenotypes

Develop and adopt standards for phenotype
description and data sharing

Promote cross-disciplinary understanding and
opportunities for interaction



Genomic Medicine X:
Research Directions in PGx Implementation
May 2-3, 2017, Silver Spring MD

Genomic Medicine X: Research Directions in Pharmacogenomics Implementation
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On May 2-3, 2017, the National Human Genome Research Institute
(NHGRI) sponsored its 10th Genomic Medicine meeting - Genomic
Medicine X: Research Directions in Pharmacogenomics
Implementation - at the Sheraton Silver Spring Hotel in Silver Spring
Maryland

The objectives of the meeting were to:

» Survey national landscape of research programs in
pharmacogenomics implementation

« Review current advances and clinical applications of
pharmacogenomics

e Discuss limitations and obstacles in pharmacogenomics clinical implementation
» |dentify evidence gaps and studies that are needed to address them
« Design strategies for large-scale evaluation and implementation of pharmacogenomics in clinical care in the United States
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Prominent GM X Recommendations

* ldentify minimum quality e
standards (coverage, variants) ccacecre™
for PGx testing in clinical use
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« Develop improved coding

system for genetic testing to
augment or replace CPT

codes, based on NCBI's GTR

* Encourage development of
“plug In” EMR modules for
PGx drug-gene interactions
built on CPIC guidelines

QCPIC

Clinical Pharmacogenetics
Implementation Consortium




Prominent GM X Recommendations

Leverage opportunities for data re-use by re-
analyzing existing genotype data in prior trials

Create registries for patients who've undergone
PGx testing that allow follow-up for outcomes

Convene PGx skeptics to examine large-scale
trials that include randomization to no PGx testing

Consider research approaches such as staggered
roll-out with later groups serving as controls for
early implementing groups




GMWG irons in the fire....




Collaborating with Payers
Develop collaborative evidence generation project

Facilitate development of revised genetic testing
coding system

Promote genomic medicine through common policy
and public engagement opportunities

Access Optum data for assessing outcomes of
genetic testing

Obtain advice on compelling outcomes and other
aspects of design of implementation studies

S Lo =3 U]V | UnitedHealthcare



Defining Quality Measures with National
Quality Forum (NQF)

Tumor-based screening for Lynch
syndrome followed by cascade
screening in relatives

BRCA1/2testing in all ovarian
cancer patients and breast cancer
pts meeting criteria, followed by
cascade screening in relatives

Genetic testing in patients with
sustained elevated cholesterol
levels, followed by cascade
screening in relatives

PGx testing (abacavir, clopidogrel)



Potential Evidence Generation Projects in NHS

England Implementation

Build evidence-generating
research on top of NHS’s Annual Report of the
implementatign of the " hiaf Madiral Officer 2016
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Timeline of NHGRI Genomic Medicine
Programs

You are here

Fiscal Year
Program .. 11112 13 14 | 15 16 17: 18 19 20 21 | 22

emerge network
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- Projected Phases

Sept 2017




NHGRI Genomic Medicine Definition
August 2012

Genomic Medicine: An emerging medical discipline that
Involves using genomic information about an individual as part
of their clinical care (e.g., for diagnostic or therapeutic
decision-making) and the other implications of that clinical use.

* Purposefully narrow

« By ‘genomic,” NHGRI means direct information about DNA
or RNA; downstream products outside immediate view

 NHGRI recognizes dominant portion of its current portfolio
appropriately supports the foundational research that will
ultimately produce the discipline of genomic medicine

« Fourth and fifth NHGRI strategic plan domains capture
research activities under umbrella of genomic medicine

» Metaphorically viewed as key ‘destination’ for attaining
mission of improving health through genomics research



NHGRI’'s Genomic Medicine Research Program

Program Goal 28M Years
NsicHT: | EXlorepossle uses of gnomioseauence 25 Fyray
CSER? Explore infrastructure, methods, and issues for 83 FY12-16

integrating genomic sequence into clinical care

Use biorepositories with EMRs for genomics; (111)
eMERGE* assess penetrance of 106 clinically relevant genes 135 FY07-18
in 25,000 individuals, develop e-phenotypes, CDS

Develop and disseminate methods for incorporating

3
(el patients’ genomic findings into their clinical care

28 FY13-17

Develop and disseminate consensus information on

ClinGen* : ..
genes and variants relevant to clinical care

28 FY13-16

'NIH Common Fund; 2Co-Funded by NICHD; 3Co-Funded by NCI; 4Co-Funded by OD.



Emphasis Areas of Genomic Medicine Programs
UDN NSIGHT CSER2 eMERGE IGNITE ClinGen

Variant Curation

Estimating Penetrance

Establishing Clinical Utility

Dissemination and Clinical
Decision Support

Clinical Evaluation and Deep
Phenotyping

Prenatal, Newborn and
Pediatric Care

Primary
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