Building the Knowledge Base on
Genes and Population Health:
Need for Global Collaboration
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The case for a global human genome epidemiology
Initiative
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The Epidemiologic Approach to Genes and

Health in Populations:
Human Genome Epidemiology (HUGE)

= Gene Discovery: Mostly from family Studies, LD
mapping usually from convenient, non-
representative groups

= Population-based epidemiologic studies:

= Gene Variant Characterization: prevalence, gene-
disease associations in terms of relative, absolute
and attributable risks

- Gene Variant Characterization: gene-gene and gene-
environment interaction




Types of Epidemiologic Studies for Gene
Characterization in Populations

JOIGES

= Popu[al:rom Siahanls

= Myths:

=~ Stigma around “association studies”
-~ Cohort inherently superior to case-control studies




No. of articles in Huge Published
Literature db, 2001-2004*
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Number of Published HUGE Papers*
2001-2004
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NHANES |l DNA BANK
Prevalence of Genes of Public Health Significance

Background Collaborative CDC-wide Criteria for Genetic Variants
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Centers for Birth Defects
Research and Prevention

~

Mulri-state Population-Based Case-Control Study
Bases) on State-Based Birth Defects R2gistries




The Need for Integrating Epidemiologic Evidence:
on Genes and Population Health

= Unmanageable amounts of data
= Small sample size of individual studies

« Small effect size of gene-disease associations
Replication of associations

Publication bias

-Heterogeneity

= Generate and test hypotheses




Small sample size of individual studies
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Sample size

Ioannidis, Trends Mol Med




Small effect sizes in individual studies

Number of studies

6 8 10 12 14 16 18 20 22 24 26 28

DC
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How to Build the Knowledge Base on
Genes and Population Health

= Single large population cohort study

= Systematic synthesis of data from existing and
planned cohort studies

= Systematic synthesis of data from all
epidemiologic studies (cohorts, case-control,
etc)

« Accelerated systematic synthesis of group and
individual data using collaborative networks an
consortia of all types of studies (cohorts, case-
control, etc)

« All of the above




Human Genome Epidemiology
Network (HuGE Net)
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Selected HuGE Net Activities
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From HUGE Research to Synthesis &
Dissemination for Policy and Practice

Primary HUGE Research
Agenda and Funding

Knowledge gaps
Methodologic problems
Research Priorities

Policy.& Reviews
Practice Meta-analysis

Study Design
Single studies \
(case-control,
cohort :
«dat”  ne selection
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Causal inference
Risk estimation
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Appraisal <«—— Reporting
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International Biobank
and Cohort Studies:
Developing a Harmonious Approach

Sheridan Buckhead Hotel
Atlanta, GA
February 7-8, 2005




Biobank Meeting Discussions and
Outcomes
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