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Public Health: Public Health: 
Assuring Conditions for Population HealthAssuring Conditions for Population Health

•• Continuum from genetic disease (medical Continuum from genetic disease (medical 
genetics) to genetic information (genomic genetics) to genetic information (genomic 
medicine)medicine)

•• Honest broker/convener role: science based Honest broker/convener role: science based 
assessment of population health and assessment of population health and 
assurance of delivery of health servicesassurance of delivery of health services

•• Public health roadmap for filling the widening Public health roadmap for filling the widening 
gap between human genome discoveries gap between human genome discoveries 
and population health benefits   and population health benefits   



Continuum From Genetic Disease Continuum From Genetic Disease 
to Genetic Informationto Genetic Information

•• Genetic DiseaseGenetic Disease

•• 5%5%--10% disease10% disease

•• Mutations/Few GenesMutations/Few Genes

•• Inherited Inherited 

•• High Disease RiskHigh Disease Risk

•• Environment Role +/Environment Role +/--

•• “Genetic Services”“Genetic Services”

•• Genetic InformationGenetic Information

•• 90%90%--95% disease95% disease

•• Variation/Variation/MultGenesMultGenes

•• Inherited/somaticInherited/somatic

•• Low Disease RiskLow Disease Risk

•• Environment Role ++Environment Role ++

•• General PracticeGeneral Practice



Single Gene Disorders & Single Gene Disorders & 
Coronary Heart Disease  Coronary Heart Disease  

Apolipoprotein(aApolipoprotein(a) excess) excess
ApolipoproteinApolipoprotein AI deficiencyAI deficiency
AutosomalAutosomal recessive recessive 

hypercholesterolemiahypercholesterolemia
CerebrotendinousCerebrotendinous

xanthomatosisxanthomatosis
FabryFabry diseasedisease
Familial combined Familial combined 

hyperlipidemiahyperlipidemia
Familial defective Familial defective apoBapoB
Familial Familial 

hypercholesterolemiahypercholesterolemia
Familial partial Familial partial lipodystrophylipodystrophy
Familial pseudo hyper Familial pseudo hyper 

kalemiakalemia due to due to RBClRBCl leakleak

Heparin cofactor II deficiencyHeparin cofactor II deficiency
Homocystinuria/homoysteinemiHomocystinuria/homoysteinemi

aa
NiemannNiemann--Pick disease, type EPick disease, type E
ProgeriaProgeria
Protein C deficiencyProtein C deficiency
PseudoxanthomaPseudoxanthoma elasticumelasticum
SitosterolemiaSitosterolemia
Spontaneous coronary Spontaneous coronary 

dissectiondissection
Tangier diseaseTangier disease
Type III Type III hyperlipoproteinemiahyperlipoproteinemia
Werner syndromeWerner syndrome
Williams syndromeWilliams syndrome



GeneGene--Environment Interaction in Environment Interaction in 
Cardiovascular DiseaseCardiovascular Disease

•• ““Some vegetarians with Some vegetarians with 
'acceptable' cholesterol 'acceptable' cholesterol 
levels suffer levels suffer 
myocardial infarction in myocardial infarction in 
the 30's. Other the 30's. Other 
individuals...seem to individuals...seem to 
live forever despite live forever despite 
personal stress, personal stress, 
smoking, obesity, and smoking, obesity, and 
poor adherence to a poor adherence to a 
Heart AssociationHeart Association--
approved diet"approved diet"

R.A. R.A. HegeleHegele (1992)(1992)



Genetics and Cardiovascular DiseaseGenetics and Cardiovascular Disease
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Prediction of Risk of Myocardial Infarction Prediction of Risk of Myocardial Infarction 
from Polymorphisms in Candidate Genesfrom Polymorphisms in Candidate Genes

Yamada et al. NEJM 2002;347:1916Yamada et al. NEJM 2002;347:1916--1923.1923.

•• CaseCase--Control Study (5061 MI and 2242 Control Study (5061 MI and 2242 
Controls)Controls)

•• Analysis of 71 candidate genes with 112 Analysis of 71 candidate genes with 112 
polymorphisms polymorphisms 

•• A few associations were found…small odds A few associations were found…small odds 
ratios…ratios…

•• Accompanying editorialAccompanying editorial
–– “Findings should be used to initiate further “Findings should be used to initiate further 

researchresearch
–– Recommendations for primary prevention cannot Recommendations for primary prevention cannot 

be based on these findings.”be based on these findings.”



Why Do We Need Public Health?Why Do We Need Public Health?

•• FOCUSFOCUS
•• Population Population 
•• PreventionPrevention
•• ScienceScience--basedbased

•• FUNCTIONSFUNCTIONS
•• AssessmentAssessment
•• PolicyPolicy
•• Assurance &                   Assurance &                   

EvaluationEvaluation



Employers 
and Business

Assuring the
Conditions for 

Population Health

Communities

The Media

Health Care
Delivery System

Academia

Governmental 
Public Health
Infrastructure

The “Public Health System” in the 21st Century
(IOM, 2003)



•• ~ 500,000 professionals ~ 500,000 professionals 
•• Critical areasCritical areas

InformaticsInformatics
GenomicsGenomics
CommunicationCommunication
Cultural competenceCultural competence
CommunityCommunity--based researchbased research
Global healthGlobal health
Policy and lawPolicy and law
Public health ethicsPublic health ethics

(Institute of Medicine, 2002)(Institute of Medicine, 2002)

Who Will Keep the Public Healthy?Who Will Keep the Public Healthy?
(IOM, 2002)(IOM, 2002)



Value of genomic information 
in treatment and prevention?

(1000+ tests)

Implementation of 
genomics in practice?

Role of genomic information inRole of genomic information in
population health?population health?

(35,000 genes) (35,000 genes) 

Public Health Approach for Translating   Public Health Approach for Translating   
Gene Discoveries into Population Health BenefitsGene Discoveries into Population Health Benefits

“Beyond the Bench to Bedside!” “Beyond the Bench to Bedside!” 



”Clinical Research to Clinical ”Clinical Research to Clinical 
Practice Practice —— Lost in Translation?”Lost in Translation?”

C. C. LenfantLenfant NEJM 2003;349:868NEJM 2003;349:868

•• < 33% of patients < 33% of patients 
withwith coronary artery coronary artery 
disease are disease are 
prescribed aspirinprescribed aspirin

”Let's be realistic:”Let's be realistic: If If 
we didn't do it with we didn't do it with 
aspirin,  how can aspirin,  how can 
we expect to do itwe expect to do it

with DNA?”with DNA?”



http://www.cdc.gov/genomics/activities/ogdp/2003.htm



Selected Public Health Genomics Selected Public Health Genomics 
Activities, 2004Activities, 2004

•• Genomics and Population Health Genomics and Population Health 
ResearchResearch

–– Human Genome Epidemiology NetworkHuman Genome Epidemiology Network
–– NHANES ProjectNHANES Project
–– Genomics and Acute Public Health Genomics and Acute Public Health 

Investigations  Investigations  

“Real Communities in Real Time” 



Human Genome Epidemiology Network Human Genome Epidemiology Network 
(HuGE Net)(HuGE Net)

•• Epidemiology: the Epidemiology: the 
basic science of public basic science of public 
healthhealth

•• Global collaboration of Global collaboration of 
individuals and individuals and 
organizations to organizations to 
assess  how genomics assess  how genomics 
can be used to improve can be used to improve 
population healthpopulation health

•• 700 individuals from 40 700 individuals from 40 
countriescountries
–– Methods Methods 
–– BiobanksBiobanks
–– TrainingTraining
–– Knowledge BaseKnowledge Base



HuGE Net Products HuGE Net Products 
(as of May 1, 2004)(as of May 1, 2004)

•• ReviewsReviews 2525
•• Fact sheetsFact sheets 1313
•• EE--journal clubsjournal clubs 4545
•• Case studiesCase studies 44
•• Genotype Prevalence DatabaseGenotype Prevalence Database 88
•• Methods workshop/guidelines    Methods workshop/guidelines    33
•• Training workshopsTraining workshops 66
•• Book Book 1  1  

•• Published Literature Database  Published Literature Database  10,96410,964
–– 1387 genes1387 genes
–– 1609 health outcomes1609 health outcomes
–– 460 460 nongeneticnongenetic risk factorsrisk factors





No. of articles in Huge Published 
Literature db,  2001-2003
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177interleukin 10IL1010

204glutathione S-transferase theta 1GSTT1
9

213coagulation factor V (proaccelerin, labile factor)F58

248major histocompatibility complex, class II, DQ 
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253glutathione S-transferase M1GSTM16
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5
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Integrating Human Genomics into Integrating Human Genomics into 
Acute Public Health InvestigationsAcute Public Health Investigations

Environment Susceptibility 
genes

OutbreaksOutbreaks



Selected Public Health Genomics Selected Public Health Genomics 
Activities, 2004Activities, 2004

•• Building the Evidence BaseBuilding the Evidence Base

–– Evaluation of Genomic Applications in Evaluation of Genomic Applications in 
Practice and PreventionPractice and Prevention

–– Family History Public Health Initiative Family History Public Health Initiative 



Effective  
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(Benefit)

Natural
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Evaluation

Quality
Assurance

Education Facilities

Pilot
Trials

Monitoring
&

Evaluation

Ethical, Legal, &
Social Implications
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• Disorder & setting
•• AAnalytic validity
•• CClinical validity
•• CClinical utility
•• EEthical, legal & social 

implications
• Sections divided into 

> 40 targeted 
questions

Systematic Reviews of Genetic Tests Systematic Reviews of Genetic Tests --ACCEACCE

Foundation for Blood Research
Model Project



EVALUATION OF GENOMIC APPLICATIONS in EVALUATION OF GENOMIC APPLICATIONS in 
PRACTICE and PREVENTION (EPRACTICE and PREVENTION (E--GAPP)GAPP)
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How can we use family history? 

• assess risk for common diseases

• influence early screening for disease

• educate people about prevention measures

Family History 
Public Health Initiative

Why focus on family history?

• FHx is underutilized in preventive medicine

• Risk factor for most chronic diseases of PH significance



Family History of Common DiseasesFamily History of Common Diseases

2% 8%

33%

57%

One disorder

Two disordersThree or more disorders

No family history

Scheuner et al. Am J Med Genet 1997;71:315-324.



Family history as a risk factor 
for almost all common diseases

Am J Prev Med - February 2003

Heart disease 2.0 – 5.4
Breast cancer 2.1 – 3.9
Colorectal cancer 1.7 – 4.9
Prostate cancer 3.2 – 11.0
Melanoma 2.7 – 4.3
Type II diabetes 2.4 – 4.0
Osteoporosis 2.0 – 2.4
Asthma 3.0 – 7.0

Relative Risk



Family History Public Health Initiative: Family History Public Health Initiative: 
Building a bridge betweenBuilding a bridge between

““one size fits alone size fits al”” and and ““one at a timeone at a time”” health practicehealth practice

“Family 
Healthware”
Tool

Average

Moderate

High 

Standard prevention 
recommendations

Personalized 
prevention 
recommendations

Genetic evaluation 
+ personalized 
prevention 
recommendations 



Selected Public Health Genomics Selected Public Health Genomics 
Activities, 2004Activities, 2004

•• Integrating Genomics into PracticeIntegrating Genomics into Practice

–– Building Public Health Genomics Capacity Building Public Health Genomics Capacity 
–– PopulationPopulation--based Monitoring and based Monitoring and 

Outcomes ResearchOutcomes Research
–– Ensuring the Laboratory Quality of Ensuring the Laboratory Quality of 

Genetic Testing in Practice   Genetic Testing in Practice   



Genomics and Public Health Genomics and Public Health 
CapacityCapacity

•• Genomics Competencies for Public HealthGenomics Competencies for Public Health
•• Centers for Genomics and Public HealthCenters for Genomics and Public Health

–– University of MichiganUniversity of Michigan
–– University of North CarolinaUniversity of North Carolina
–– University of WashingtonUniversity of Washington

•• Genomics and Chronic Disease State Genomics and Chronic Disease State 
ProgramsPrograms
–– MichiganMichigan
–– MinnesotaMinnesota
–– UtahUtah
–– OregonOregon





Public Health Assessment of Public Health Assessment of 
Impact of DTC CampaignImpact of DTC Campaign

•• 4 Health Departments4 Health Departments
•• 2 “Exposed” Cities: Atlanta & Denver2 “Exposed” Cities: Atlanta & Denver
•• 2  “Unexposed” Cities: Raleigh & Seattle2  “Unexposed” Cities: Raleigh & Seattle
•• Survey of Women Ages 25Survey of Women Ages 25--54 (N=1635)54 (N=1635)
•• Survey of Health Care Providers (N=1070)Survey of Health Care Providers (N=1070)
•• Knowledge, Attitudes, Behaviors, PracticesKnowledge, Attitudes, Behaviors, Practices
•• Association with Source of Information     Association with Source of Information     



Consumer Campaign Awareness and Consumer Campaign Awareness and 
Interest in TestInterest in Test

464654544747464611stst DR (%)DR (%)

66
7070
4343

3131

2121

Raleigh Raleigh 
n=403n=403

77
8282
6161

3636

2424

Seattle Seattle 
n=421n=421

46463838Interested in test Interested in test 
(%) (n=473)(%) (n=473)

66
8383
6161

88
5858
6161

Talk w anyone(%)Talk w anyone(%)
ProviderProvider
Friend/FamilyFriend/Family

39394545Heard of test (%)Heard of test (%)

Atlanta Atlanta 
n=410n=410

Denver Denver 
n=401n=401



Provider Practice Patterns by CityProvider Practice Patterns by City

1414141425253131Testing requests Testing requests 
Increased (%)Increased (%)

999918181717Number of tests Number of tests 
ordered increased ordered increased 
(%)(%)

Seattle Seattle 
n=328n=328

Raleigh Raleigh 
n=164n=164

Atlanta Atlanta 
n=292n=292

Denver Denver 
n=270n=270

Comparing the last six months to one year ago



Value of genomic information 
in treatment and prevention?

(1000+ tests)

Implementation of 
genomics in practice?

Role of genomic information inRole of genomic information in
population health?population health?

(35,000 genes) (35,000 genes) 

Public Health Approach for Translating  Public Health Approach for Translating  
Gene Discoveries into Population Health BenefitsGene Discoveries into Population Health Benefits

“Beyond the Bench to Bedside!”“Beyond the Bench to Bedside!”



Public Health: Assuring Conditions Public Health: Assuring Conditions 
for Population Health for Population Health 

•• Continuum from genetic disease (medical Continuum from genetic disease (medical 
genetics) to genetic information (genomic genetics) to genetic information (genomic 
medicine)medicine)

•• Honest broker/convener role: science based Honest broker/convener role: science based 
assessment of population health and assessment of population health and 
assuring delivery of health serviceassuring delivery of health service

•• Public health roadmap for filling the widening Public health roadmap for filling the widening 
gap between human genome discoveries gap between human genome discoveries 
and population health benefits   and population health benefits   


