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2007-2008: GWAS!

GWAS articles 

Pennisi E, Science 2007; 318:1842-43. HuGENavigator



The Promise of “Omics” in Healthcare and 
Population Health: How do we Get There?Population Health: How do we Get There?

HealthcareHealthcare Population HealthPopulation Health

Personalized healthcarePersonalized healthcare
BRCA, Lynch syndrome, BRCA, Lynch syndrome, 

Population screeningPopulation screening
Expanded newborn Expanded newborn , y y ,, y y ,

HLA/abacavir  HLA/abacavir  

Improvement in clinical Improvement in clinical 

pp
screeningscreening

Identify environmental Identify environmental pp
managementmanagement

Gene expression profiles in Gene expression profiles in 
tumors tumors 

yy
causes of human diseasecauses of human disease

Folate, MTHFR, birth Folate, MTHFR, birth 
defectsdefects

New therapeuticsNew therapeutics
Gleevec, herceptionGleevec, herception

Personal genome Personal genome 
profiles?profiles?

Risk assessment andRisk assessment andRisk assessment and Risk assessment and 
disease prevention?disease prevention?
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What Do You Do With Genes When You Find Them?
Two Challenges in TranslationTwo Challenges in Translation

P t T l tiP t T l tiPremature TranslationPremature Translation

Lost in TranslationLost in Translation



An Example of Premature Translation

Jan 17, 2008



Letting the Genome Out of the Bottle:
Will We Get Our Wish?

Hunter, Khoury and Drazen, NEJM Jan 10, 2008



From Discovery to Cancer Control:
Lost in TranslationLost in Translation 

Basic science studiesBasic science studiesBasic science studies Basic science studies 
of the mechanisms of the mechanisms 
leading to cancer and leading to cancer and 
efforts to control efforts to control 
cancer “often seem to cancer “often seem to 
i h bit ti h bit tinhabit separate inhabit separate 
worlds” H. Varmus)worlds” H. Varmus)

S Begley, Newsweek, S Begley, Newsweek, 
9/15/089/15/089/15/08  9/15/08  



“Translation” Takes a Long Time!g

Science September 8 2008Science September 8, 2008 



“Lost in Translation”Lost in Translation
C. Lenfant NEJM 2003;349:868

< 33% of patients< 33% of patients
“Let's be realistic: If “Let's be realistic: If 
we didn't do it withwe didn't do it with< 33% of patients < 33% of patients 

withwith coronary coronary 
artery disease are artery disease are 

we didn't do it with we didn't do it with 
aspirin,  how can we aspirin,  how can we 
expect to do it withexpect to do it withyy

prescribed aspirinprescribed aspirin
expect to do it with expect to do it with 
DNA?”DNA?”



The Phases of Genomics Translation: T1

PromisingPromising
Application

(e.g. genetic test) 
T1

Discoveries
(e.g. genetic
risk factor)

Modified from Khoury et al
Genetics in Medicine 2007



The Phases of Genomics Translation: T1 

Promising

“The scientists who have 
found applications for their Promising

Application
(e.g. genetic test) 

T1

pp
discoveries often say they 
did so despite the system, 
not because of  it.”

Discoveries
(e.g. genetic
risk factor)

Modified from Khoury et al
Genetics in Medicine 2007



T1
Discovery to Candidate Health Application

Candidate 
health 

Gene 
discovery

Define health outcome & intended use

Evaluate gene/environment/disease 
associations

health 
application

discovery
Identify potential interventions

Establish analytic &clinical validity 

Describe disease biology

stab s a a yt c &c ca a d ty

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



The Phases of Genomics Translation: Post T1The Phases of Genomics Translation: Post T1

PromisingPromising
Application

(e.g. genetic test) 
T1

Discoveries
JAMA Jan 2008

(e.g. genetic
risk factor)

Modified from Khoury et al
Genetics in Medicine 2007

The Roadmap less traveled (L Green)



The Second Translation Phase

Promising Evidence basedT2Promising
Application

(e.g. genetic test) 
T1

Evidence based
Guideline/ 

Policy

T2

DiscoveriesDiscoveries
(e.g. genetic
risk factor)

Modified from IOM Clinical Research Roundtable, Sung et al JAMA, 2003

Modified from Khoury et al
Genetics in Medicine 2007



T2
Health Application to Evidence-basedHealth Application to Evidence based 

Practice Guidelines

Practice 
guidelines

Candidate 
health

Establish clinical utility

Evidence synthesis

Identify evidence gaps: uncertainties guidelineshealth
application

Stakeholder input

Evidence-based process

Identify evidence gaps: uncertainties 
about benefits, costs, harms

Evidence-based process

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



The Third Phase in Translation
JM Westfall et al JAMA 2007;297:403.

Promising Evidence basedT2Promising
Application

(e.g. genetic test) 
T1

Evidence based
Guideline/ 

Policy

T2

T3

Discoveries Practice &Discoveries
(e.g. genetic
risk factor)

Control
Programs 

Modified from Khoury et al
Genetics in Medicine 2007



T3
Practice Guidelines to Health Practice

Health 
practice

Practice 
guidelines

Dissemination research

Implementation research
Diffusion research practiceguidelines

Phase IV clinical trials/observation

Diffusion research

Policy analysis: Identify policy 
options that support appropriate useoptions that support appropriate use

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



The Fourth Phase of Translation: Assessing Population 
Health BenefitsHealth Benefits

Promising Evidence basedT2Promising
Application

(e.g. genetic test) 
T1

Evidence based
Guideline/ 

Policy

T2

T3

Discoveries Practice &
(e.g. genetic
risk factor)

Control
Programs 

Reducing the  
Burden of

T4

Burden of 
DiseaseModified from Khoury et al

Genetics in Medicine 2007



T4
Health Practice to Health Impact

Improved 
population 

Health 
practice

Define outcomes of interest

Identify/develop appropriate metrics

I l t ill population 
health

practice
Determine benefits and harms

Re-evaluate guidelines and 

Implement surveillance

policies Identify needed changes

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



The Genomics Translation Continuum:
2001 20062001-2006 

More than 350,000 More than 350,000 
published human published human 
genetics/genomicsgenetics/genomics

Genetics in Medicine

genetics/genomics genetics/genomics 
articles articles 

Almost all discoveryAlmost all discovery
~ 2% Translation~ 2% Translation 2% Translation  2% Translation 
Research T2 +Research T2 +
Only 2 evidenceOnly 2 evidence--based based 
recommendationsrecommendations

BRCA1 BRCA1 (11 years post (11 years post 
gene discovery) gene discovery) 
HFEHFE (10 years post gene (10 years post gene 
discovery)discovery)discovery)discovery)



The Role of Knowledge Synthesis

Promising Evidence basedT2Promising
Application

(e.g. genetic test) 
T1

Evidence based
Guideline/ 

Policy

T2

T3

Discoveries Practice &Knowledge
(e.g. genetic
risk factor)

Control
Programs 

g
Synthesis

Reducing the  
Burden of

T4

Burden of 
DiseaseModified from Khoury et al

Genetics in Medicine 2007



Knowledge Synthesis is not a Simple 
Literature SearchLiterature Search 

I idi JP l E id i l 2008 19 640Ioannidis JP et al.. Epidemiology 2008;19:640.

Ioannidis JP et al.. Int J Epi 2007
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The “Schism” between Medicine and Public 
Health (K White 1991)Health (K White, 1991)

MedicineMedicine Public HealthPublic Health

Health careHealth care HealthHealth

IndividualsIndividuals PopulationsPopulations

TreatmentTreatment

Biomedical researchBiomedical research

PreventionPrevention

Behavioral/Social/PolicyBehavioral/Social/PolicyBiomedical researchBiomedical research

GenesGenes

Behavioral/Social/PolicyBehavioral/Social/Policy

EnvironmentEnvironment

Khoury MJ et al. Am J Prev Med 2007



Dissecting Complex Disease: The Search 
for the Philosopher’s Stonep

A Buchanan et al. Int J Epidemiol 2006 ;35:562

“If a minor fraction of the“If a minor fraction of theIf a minor fraction of the If a minor fraction of the 
billions spent on billions spent on 
technological research technological research 

t i t dt i t dwere spent instead on were spent instead on 
simpler things like, yes, simpler things like, yes, 
early health education toearly health education toearly health education to early health education to 
improve diet and promote improve diet and promote 
exercise, the benefits exercise, the benefits 

ld l d fld l d fcould grossly dwarf even could grossly dwarf even 
the greatest plausible the greatest plausible 
genetic successes”  genetic successes”  gg



Medicine-Public Health Collaboration in 
Genomics Translation 

Promising Evidence basedT2Promising
Application

(e.g. genetic test) 
T1

Evidence based
Guideline/ 

Policy

T2

T3

Discoveries Practice &Medicine-
Public Health(e.g. genetic

risk factor)
Control

Programs 
Public Health
Collaboration

Reducing the  
Burden of

T4

Burden of 
DiseaseModified from Khoury et al

Genetics in Medicine 2007
& Am J Prev Med 2007



“Prevention is the Solution”
The Cure for Healthcare in AmericaThe Cure for Healthcare in America

New York Times January 22, 2007

“I ’ b i d h l“It’s been estimated that only 
four percent of America’s $2.2 
trillion dollars in annual 
healthcare spending is 
d t d t ti ”devoted to prevention”

..”an investment of $10 per 
person per year in provenperson per year in proven  
programs to increase physical 
activity, improve nutrition, and 
prevent smoking could save 
the country more than $16the country more than $16 
billion annually within 5 years. 
This is a return of $5.60 for 
every $1 invested.”



From Discovery to Cancer Control:
Focus on PreventionFocus on Prevention 

This is a propitious time This is a propitious time 
t id th i dt id th i dto consider the missed to consider the missed 
opportunities of the first opportunities of the first 
37 years of the war on 37 years of the war on 
cancer Surely thecancer Surely thecancer. Surely the cancer. Surely the 
greatest is preventiongreatest is prevention
The huge majority of The huge majority of 
funding for cancer hasfunding for cancer hasfunding for cancer has funding for cancer has 
gone into the search for gone into the search for 
ways to eradicate ways to eradicate 
malignant cells rather malignant cells rather gg
than to keep normal cells than to keep normal cells 
from becoming malignantfrom becoming malignant

S Begley, Newsweek, S Begley, Newsweek, 
9/15/08  9/15/08  



Health Care Costs for Common
Diseases by Stages of Prevention

Costs

Will Genomics Help or Hurt?

Costs
Complications

Tertiary Prevention

Symptoms

Tertiary Prevention

No Symptoms

Secondary  Prevention

Time/Age

No Symptoms
Primary Prevention

Adapted from Zerhouni



The Emergence of Public 
H lth G iHealth Genomics 

The population health approach The population health approach 
provides the best strategy for the provides the best strategy for the 

appropriate applications of genomics inappropriate applications of genomics inappropriate applications of genomics in appropriate applications of genomics in 
health practice in the 21health practice in the 21stst century century 



Emergence of “Public Health Genomics”
A multidisciplinary field A multidisciplinary field 
concerned with the concerned with the 
effective and responsible effective and responsible 
t l ti ft l ti ftranslation of genometranslation of genome--
based knowledge and based knowledge and 
technologies to improve technologies to improve 
population healthpopulation healthpopulation healthpopulation health

Am J Prev Med 2007

Areas of  Collaboration

1. Prevention
2. Population sciences
3. Evidence-based 

practice!!
4. Collect data in the real 

world 
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Role of Clinical and Population Disciplinesp p

Multiple Multiple pp
disciplinesdisciplines

EpidemiologyEpidemiology Get theGet theEpidemiologyEpidemiology--Get the Get the 
numbersnumbers
Behavioral researchBehavioral research
I t ti t i lI t ti t i l

JAMA March 20, 2008

Intervention trialsIntervention trials
Communication Communication 
researchresearch
Outcome researchOutcome research
Economic researchEconomic research
SurveillanceSurveillance
Health services research Health services research 
ELSI….. ELSI….. 



“The Science of Team Science”
D Stokols et al Am J Prev Med 2008;35:77 89D. Stokols et al. Am J Prev Med 2008;35:77-89

UnidisciplinarityUnidisciplinarity “Integrative process in “Integrative process in p yp y
MultidisciplinarityMultidisciplinarity
InterdisciplinarityInterdisciplinarity

g pg p
which researchers work which researchers work 
jointly on a framework jointly on a framework 
that synthesizes andthat synthesizes and

TransdisciplinarityTransdisciplinarity
that synthesizes and that synthesizes and 
extends disciplineextends discipline--
specific theories, specific theories, 
concepts and methods to concepts and methods to 
create new models to create new models to 
address a common address a common 
research problem”   research problem”   



A New Strategy for Cancer Control Research
Biobehavioral Model for Nicotine Addiction Allowing g
Interplay Among Numerous Factors

Hiatt, R. A. et al. Cancer Epidemiol Biomarkers Prev 1999;8:957-964



Public Health Genomics 

Promising Evidence basedT2Promising
Application

(e.g. genetic test) 
T1

Evidence based
Guideline/ 

Policy

T2

T3

Discoveries Practice &Knowledge
(e.g. genetic
risk factor)

Control
Programs 

g
Synthesis

Reducing the  
Burden of

T4

Burden of 
DiseaseModified from Khoury et al

Genetics in Medicine 2007
& Am J Prev Med 2007



Welcome to the Public Health Genomics 
Interest GroupInterest Group

Accelerate the integration of genomics intoAccelerate the integration of genomics intoAccelerate the integration of genomics into Accelerate the integration of genomics into 
clinical and population sciences to improve clinical and population sciences to improve 
population healthpopulation healthp pp p

ActivitiesActivitiesActivitiesActivities
Information sharing, education,  Information sharing, education,  
collaborations, scientific initiatives, listserv, collaborations, scientific initiatives, listserv, 
websitewebsite
In addition to monthly seminars, the group In addition to monthly seminars, the group 
cancancan….        can….        


