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Outline

m Genomics 2008: the gap between scientific
excitement and health impact widens

m Public health genomics at CDC.: closing the gap
petween genome discoveries and population
nealth

m Vision for the next decade: focus on
collaborations In translation research, policy and
programs



Successes of Genome Wide Association Studies
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Equipped with faster, cheaper technologies for sequencing
DNA and assessing variation in genomes on scales ranging
from one to millions of bases, researchers are finding out
how truly different we are from one another
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What Do You Do with Genes When You

YANKEE DOODLING Douglas Kamerow

Find Them?

BM] Jan 5, 2008

Waiting for the genetic revolution

Will 2008 be the year that genomics delivers on its promises?

The sequencingof he human genome
wascompleted in 2003, Singe than
we wa b n told that we're livingin the
“genomic erg™—he biggest mvalution
in fiuman fealth sinoe antibiatics,
same &y, and the beginning of
sgentific, personalised madicine.
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that thes is same new infarmation
out shaut them, Generally when | hear
experts sddressing GPson genomics
they alfer thesame stodk examples:
the wam.an with breast and cendical
cancer in herlamily historywhao is
refarred with har daughte s fortesting;
the man with colorectal cancer st a
yourng age who turns out o have &
hese ditary syndrome. But we knew
about thesa kindsof things a langtime
ago—we justdidnt havetheesma
gene. i comes down totakinga good
tamily histarg.

Maybe the futuse liesin the flashy
new gen el testing websites that
have sprungup, all planning o stan
colledingour money and DNA this
waar, | ust paywour $99°5 o $2 500, spit
into & tube or sompe your cheak, and
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And what about allthe legal and
ethical challenges invobved in ganatic
testing, espaciallythe bmad ganatic




What Do You Do With Genes
When You Find Them?

Two challenges for “translation” that
need public health leadership

1. Premature Translation
2. “Lost In Translation”



Challenge 1: Premature Translation
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Prostate Cancer News Prostate Cancer Gene Test Coming Soon

FOMNT SIZE

: : , AAA
Prostate Cancer Videos Test Screens for 5 Genetic Variants and Will Be
Talk with Others about Available in Months, Researchers Say
Prostate Cancer By Miranda Hitti Reviewed by Louise Chang, MD

Prostate Cancer GQuestions  WebMD Medical News
and Answers

Prostate Cancer Glossary
All Prostate Cancer Topics

PROSTATE

Jan. 16, 2008 — Scientists at Wake Forest University plan to start offering a new
gene test for prostate cancer risk within months.

The test screens men's blood or saliva samples for five genetn: uanants linked to

' CANCER GUIDE prostate cancer. Once those blood or saliva s——-'-- - -t th- ommmmmnbmmti-t
the test takes about a week. The NEW ENGLAND JOURNAL of MEDICINE
Overview & Facts "The genetic findings in our paper can be uset ]an 17, 2008
Symptoms & Types available in the next few months." says Jianfe
Center for Human Genomics. in a statement f - AT 1. R
Diagnosis & Tests ORIGINAL ARTICLE

*U's team describes the test in today's advani

Treatment & Care
Journal of Medicine.

Cumulative Association of Five Genetic
Variants with Prostate Cancer

S. Lilly Zheng, M.D., Jielin Sun, Ph.D., Fredrik Wiklund, Ph.D., Shelly Smith, M.S.,
Par Stattin, M.D., Ph.D., Ge Li, M.D., Hans-Olov Adami, M.D., Ph.D.,
Fang-Chi Hsu, Ph.D., Yi Zhu, B.S., Katarina Balter, Ph.D.,

A. Karim Kader, M.D., Ph.D., Aubrey R. Turner, M.S., Wennuan Liu, Ph.D.,
Eugene R. Bleecker, M.D., Deborah A. Meyers, Ph.D., David Duggan, Ph.D.,
John D. Carpten, Ph.D., Bao-Li Chang, Ph.D., William B. Isaacs, Ph.D.,
Jianfeng Xu, M.D., D.P.H., and Henrik Grénberg, M.D., Ph.D




Population level Questions are Important for
Using Genetic Information in Practice

How many people have this genetic variant?
Is prevalence different in subgroups of the population?
What Is the magnitude of risk (with or without the variant)

How much of the population burden of disease does it
explain?

Does the variant interact with other genes and modifiable
risk factors?

Human Genome
+o- - Epidemiology

A Scientific Foundation
for Using Genetic Information
to Improve Health



Genetic Testing as a Public Health Issue

Evidence based Information Needed!
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Challenge 2:

"Lost In Translation”
C. Lenfant NEJM 2003:349:868

< 33% of patients with
coronary artery
disease are
prescribed aspirin



"Lost In Translation”
C. Lenfant NEJM 2003:349:868

< 33% of patients with  “Let's be realistic: If
coronary artery we didn't do it with
disease are aspirin, how can
prescribed aspirin we expect to do it

with DNA?”



"Lost In Translation”
C. Lenfant NEJM 2003:349:868

m |t takes an estimated

average of 17 years for 7 ! o
14% of new scientific Let 3%6 .rec?l's.t'c'. IL
discoveries to reach we dian't do It wit
day to day clinical aspirin, how can
practice we expect to do It
with DNA?”

m  JM Westfall JAMA 2007;297:403



“Translational and Clinical Science—
Time for a New Vision”
E. Zerhouni NEJM 2005:353:15

The NIH Roadmap!!



T1
Discovery to Candidate Health Application

& 0

Define the health condition

Genomic Evaluate gene/environment associations Candidate

research Describe disease biology health _
application

Identify potential interventions

Data: Phase 1/Phase 11
clinical trials/ observation

Courtesy: W. Burke w

Based on Khoury et al. Genet Med 2007




“Translational and Clinical Science—
Time for a New Vision”
E. Zerhouni NEJM 2005:353:15

Discovery - > Delivery
(Bench) ) (Bedside)

JAMA Jan 9, 2008

The Meaning of Translational Research

and Why It Matters

Steven H. Woolt MD.MPH  only the starting point for this second area of research. Ac-
———————— cording to McGlynn et al,* US patients receive only half of
recommended services. The second area of translational re-

RANSLATIONAL RESEARCH MEANS DIFFERENT THINGS  search seeks to close that gap and improve quality by im-




The “Second” Translational Block

'he Roadmap Less Traveled” L. Green

X

X
B

T2: Second
block:

Translation from
human studies
Inte practice

T1: First block:

Translation from
concept into first

Courtesy: :
Y human studies

G Ginsberg

IOM Clinical Research Roundtable, Sung et al JAMA, 2003




T2
Health Application to Evidence-based
Practice Guidelines

2

Phase 111 clinical trials/observation
Candidate Evidence synthesis Practice
health Identify evidence gaps: uncertainties guidelines

. : about benefits, costs, harms
application _
Stakeholder input

Guidelines process-> Conclusions
for OR against use

QU F

Courtesy: W. Burke
Based on Khoury et al. Genet Med 2007



Practice-Based Research-Blue Highways
on the NIH Road Map

JM Westfall et al JAMA 2007;2007;297:403.

Figure. "Blue Highways" on the NIH Roadmap

BENCH BEDSIDE PRACTICE

£ 2
Basic Science Research T1 Human Clinical Reseanch o Clinical Practice

i : Case Series Controlled Observational Delivery of Recommended Care
sl ] Shase 1 and 2 Studies 8 fothe Right Patient at the Right Time
Animal Research ase T anc '

Clinical Trials Phasa 3 Clinical Trials Identification of New Clinical Questions
- ' and Gaps in Care /,

TRAMSLATION
TO HUMANS

T2 Practice-Basad Research T3
Guidaline Development Dissamination
Meta-analyses Phasa 3 and 4 Clinical Trials Resaarch
Systematic Reviews Obsarvational Studies Implamentation
Survey Research Research

TRANSLATION TRAMSLATION
TO PATIENTS TO PRACTICE




T3
Practice Guidelines to Health Practice

& 0

Dissemination research
Practice Implementation research Health
guidelines Diffusion research practice

Phase 1V clinical trials/observation

Policy analysis: Identify policy
options that support appropriate use

QU F

Courtesy: W. Burke
Based on Khoury et al/ Genet Med 2007



The Phases of Translation from “Discovery” to
“Population Health Impact”

Candidate T2 Evidence based
Health Guideline/
Application Policy
T T3
Knowledge
_Synthe_sis_& Practice/
Discovery Dissemination Programs
T4
Population
Adapted from Khoury MJ Health Impact
et al. Genet Med October 2007




T4
Health Practice to Health Impact

& 0

Define outcomes of interest

Health Identify/develop appropriate metrics Improved
practice Implement surveillance population

Determine benefits and harms health

Re-evaluate guidelines and
policies~> lIdentify needed changes

Courtesy: W. Burke w

Based on Khoury et al. Genet Med 2007




The Genomics Translation Highway:
2001-2006

m More than 350,000 published human
genetics/genomics articles

m < 3% deal with Translation Research T2 and
Beyond

= Only 2 USPSTF Evidence-based
recommendations
s BRCAl
m HFE



Outline

m Genomics 2008: the gap between
scientific excitement and health impact
widens

m Public health genomics at CDC: closing
the gap between genome discoveries and
population health

m Vision for the next decade: Focus on
collaborations



CDC’s National Office of
Public Health Genomics

Vision

m [0 use genomic knowledge to improve
the lives and health of all people

Mission

m [0 Integrate genomics into public health
research, policy, and programs



Public Health Genomics: Closing the Gap Between
Gene Discovery and Population Health

Gene ... P  Closing the Gap === gl gl
Discovery J P » Health



Public Health Genomics: Closing the Gap Between
Gene Discovery and Population Health

Population
Studies

US Genome Profile
Public Health Studies

Gene ... P  Closing the Gap === gl gl
Discovery J P » Health



National Profile of Genome Variation
Beyond Gene Discovery Initiative

NHANES: representative cross sectional
surveys of U.S. population

Extensive phenotypic data, risk factors,
biological markers

Prevalence: health impact
Genotype-phenotype correlations
Gene-environment interactions

From 100 genetic variants to >1,000,000
variants
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The Role of Human Genomics in
Acute Public Health Investigations:
Current Practice and Future Strategies

INFLUENZA
Public Health

GENOMICS

13 3007 20006, 2008 Seed
g funded Projects

May 12-13, 2004

Sheraton Midtown Atlanta Hotel at Colony Square -/é CDC

httn: f/www.cric.anv/aennmirs
rom: COC Announcements

_[C 5301 Public Health Events

4 (T |

o;
5
ubject; Understanding the Basis of Yaccine Safety Meeting

Understanding the Genetic Basis of Vaccine Safety Meeting

Wednesday, January 30 and Thursday, January 31
.00 am.to 400 p.m. (both days)

CDC Roybal Campus
1600 Clifton Road, M.E.
Euilding 19, Auditorium A

he purpose of the "Understanding the Genetic Basis of Vaccine Safety" mesting is to examine the role of genetics in adverse respons
recantations about denetic studies heina done invaccine safety followed by discussions that will cares over into breglkout seccjons.



Public Health Genomics: Closing the Gap Between
Gene Discovery and Population Health

Population HUGENet
Studies
US Genome Profile Human
Public Health Studies Genome
Epidemiology
G Network Population
22 oo P Closing the Gap == »  Health

Discovery



Human Genome Epidemiology Network
(HuGENet)

m Global collaboration
of individuals and
organizations to
assess population
Impact of genomics
and how it can be
used to improve
health and prevent
disease

= 4 coordinating centers
s Dozens of networks

m Hundreds of
collaborators

s 10 collaborating
journals

CDC Home |Search |Health Topics A-Z

Hatiunal.ﬁfﬂl:u of 1
Public Health Genomics

TRAINING FUNDING LINKS SEARCH GENOMICS |

MAIN MENU

NOPHG Home

)

General Public

Public Health Perspectives



HuGE Literature Trends
(HuGE Navigator as of January 3, 2008)
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Public Health Genomics: Closing the Gap Between
Gene Discovery and Population Health

Population

: HuGENet
Studies
US Genome Profile Human

Public Health Studies Genome
Epidemiology
Network Population

Gene ... P Closing the Gap ==« $»  Health

Discovery
EGAPP

Evaluation of
Genomic
Applications in

Practice &
Prevention



Evaluation of Genomc Applcabons

Evaluation of Genomic Applications in Practice and Preve
systematic process for evaluating genetic tasts and other ge

public health practice in the United States.

The EGAPP Warking Group was established in 2005 to suppo
avidence regarding the validity and utility of rapidly emerging genetic tests for
and selects tests, reviaws COC-commissioned evidenca reports and othar conte

on zppropriate use of genetic tests in specific clinical scenarios.

What's New

4 ” , EGAPP Working Group Releases First Recommendation Stal
/

S~ . recommendation statement.*

F ICCONRRCIINE

Recommendations from the EGAPP Working Group:
testing for cytochrome P450 polymorphisms in
adults with nonpsychotic depression treated with
selective serotonin reuptake inhibitors

Evalrtion of Caemowmsic Appiionions in Pracsice and Prevenrion (BGAPP | Working Group®
Thiz stTlament sumimaioos ha Bvaluation of Ganomio Apolcgions I Fracios and Provamion [EGAPF) Wosing, Grmun
Fec omimanctione regarding TP S0 ganatio hesting In s patients baginn ng frasiment with s ool Serotonin reusta
bk (S2Ris)L ardd e supoorting soheniifio svkdence, EGAFP B & orofect devel oped by tha Maonal Ofce of Publo Heath
CenamEs the Camiers o Dissacss Conircd and Presention 1o supcon & rigomas, sdemebased process for evabiing
Eenetic basiz ard ofrer garom ko acolkations that am n benslion fam msaarh ta cinical and cublo healh oractics
In the Uniked Siates. & ey geal ol the EGAPF Weorking Groupls fodeve o congiuslons and recam men dations reganding.
chnical genamic apclicatians and o establizh claar linkaga 1o te sumpciting solentilio avdenca. Tha Working Grous
mambers ars romfedaral ooeds i gangics, Bboraioy medioing, and clinkcal eoidemiclagy corvenad 1o estabiish
methods and processes; sai priores for revies jopics; moritioshs in tedhnical sopart pancls for oomm kssiored
eAdEncs reviaws ] pUblish reoommendaions; and provide guidanc o ond fosdback on ofer pnoact 2otiities.
Sarmmany of Fecommnendatian
Tha ECAPP Working Groun Tourd insufficleml evidence o sumpert & recommendation for of against use of CYP4S0
1esting In aduls beginning 5SR1 treaiment far rancsychotc dapresskin ini the absence of sucooting o idarea, and
with considerstion of cthar comiariudl lssuas, ECAPP dsooumges uss of CP450 tastng Tor patkanis baginning 2R
Tmament undl further cnical maks ara compiebad
Ratioaale: Tha EGEPF Working Groun found no evidence linking testing for CYPAS0 toc inicy | outoam 63 In aduts aaied
with SZHls. Whika soma shidles of 2 singlka 22R1 dose in hasltfy naikms raport an sssoclation bobesen gerobynic
CAPA5D drug matzh olber siabes and ciculatng S5AI ks, tis asscciation wes not supparied by shdies of paljermis
ncaking ongoing SSA1 maamant Furhar, CYPASD gendhypes ara nol consisiendy sssociatod with o patiem
pukccmas of Imenest, inclidng clinkal respores o S5A1 reatmant of aodverss avants & @ resuk of meatmand. Na
evidencs was avalbblk shosing hat T resu s of CYPASChesling influencs d 52R1 chola o dase and imoroeed matkm
purkooms, o wWas usslll In medical, personal or pubdc heakh declsion migking, Inihe absance of s derc e supparing
chrical uiltty, i s nok kncen B pobanbal benel®s from CYP4SC fesing wil cubssigh priemial farms. Puisntlal herms
may ncude Increased cast wRhow Impact an clnical declsion making or morevament in patlant puicomes, less
effectiva treaiment with 55A dngs, o inaoomoreba use of genatyos Infumation in s man ol of afar drugs
matdbolzed by CYFI50 ancymas. Ceoel Mad D007 001 281582
Hey Wbrds: RGO, CYRIED, plommaoogenomk. S5R) deomsslon

Genetics in Medicine is making EGAPP
recommendations open access — free to all!




EGAPP Pipeline

= Genomic Tests for Ovarian Cancer Detection and Management

= Hereditary Nonpolyposis Colorectal Cancer (HNPCC): Diagnostic

Strategies and Their Implications

= UGT1A1 Mutation Analysis in Colorectal Cancer Patients Treated

with Irinotecan

= Gene Expression Profiling Tests on Breast Cancer Outcomes

= Impact of Factor V Leiden Mutation Testing on Health Outcomes in
Individuals with a History of or Increased Risk for Thromboembolic
Events

= Use of Genomic Profiling to Assess Risk for Cardiovascular
Disease and ldentify Individualized Prevention Strategies



Public Health Genomics: Closing the Gap Between
Gene Discovery and Population Health

Population HUGENet
Studies
US Genome Profile Human
Public Health Studies Genome
Epidemiology
G Network Population
Gene ... P Closing the Gap == > Health
Discovery
=COARE Practice

Evaluation of Family history

Genomic State Capacity

Applications in Genomics Centers
Practice & Website/Reports/
Prevention

Competencies



The CDC Family History

Public Health Initiative

fla Family Healthware
Using Family Hisrary to Pramade Health

Evaluating Family History Tools
for Health Promotion and Disease Prevention

October 2005

5@ Family Healthware

Lisimg Family Histary fo Promate Healrth

Breast Cancer g = . . -~
Colorectal Cancer
Coronary Heart Disease
Diabetes

Ovarian Cancer

Stroke

L _qurt_rai_t




Outline

m Genomics 2008: the gap between
scientific excitement and health impact
widens

m Public health genomics at CDC: closing
the gap between genome discoveries and
population health

m Vision for the next decade;: Focus on
collaborations



Public Health Genomics at CDC:
The Next Decade

Accelerate the process of translation to close the
widening gap

Continue knowledge synthesis for better decision making

Engage/empower consumers and educate providers with
decision support tools

Expand partnerships to enhance the appropriate
Integration of genomics into health and health care



Genomics Translation Research RFA

FYO08 to fund genomics translation
research and public health
assessment

Includes genetic/genomic tests and
family history

Close the gaps identified through
EGAPP

Partnership development process
(federal, state, academia, private
sector)

Form a Research and Surveillance
Network in the Evaluation of
Genomic Applications in Practice
and Prevention (GAPPNet)

CDC's National Office of Public Health Genomics
Announces New Funding Opportunity!

CDC's Mational Office of Public Health

Important Deadlines
Letter of Intent:

January 28, 2003

Final Application:

omic and family health
February 27, 2008 history applications for improving health and

preventing disease.

Focusing on filling the gaps within current



Genomics for Early Disease Detection and
Intervention Initiative (GEDDI)

Develop a public health approach to use genetic
Information to make early diagnosis for improved
outcomes (newborn screening is the current example)

Focuses on diseases for which early detection and
intervention can substantially improve health outcomes §

Focuses on genetic and genomic applications ready
for T3 and T4

Develop decision support tools to Integrate into clinical
and public health programs
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The Phases of Translation from “Discovery” to
“Population Health Impact”

Candidate T2 Evidence based
Health Guideline/
Application Policy
T T3
Knowledge
_Synthe_sis_& Practice/
Discovery Dissemination Programs
T4
Population
Adapted from Khoury MJ Health Impact
et al. Genet Med October 2007
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