
Building the Knowledge Base on 
Genes and Population Health: 
Need for Global Collaboration 

Muin J. Khoury, MD, Ph.D. Muin J. Khoury, MD, Ph.D.

CDC Office of Genomics and Disease Prevention CDC Office of Genomics and Disease Prevention



Khoury MJ, Nat Genet 2004;36:1027-8 



Outline: Three Messages 

�� Global Collaboration in Global Collaboration in BiobanksBiobanks/Population/Population-
based Cohort Studies based Cohort Studies
�� One cohort study in one country is not enough! One cohort study in one country is not enough!

�� Integration of all Human Genome Epidemiologic Integration of all Human Genome Epidemiologic
Data (cohort, caseData (cohort, case--control, other) control, other)
�� There is more than one way to get there! There is more than one way to get there!

�� Development of EvidenceDevelopment of Evidence--based Processes that based Processes that
use Human Genome Epidemiologic Data use Human Genome Epidemiologic Data
�� Direct link from epidemiology to practice! Direct link from epidemiology to practice!



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 

�� Cross sectional studies Cross sectional studies
�� CaseCase--control studies control studies
�� Cohort studies Cohort studies
�� Population Population biobanks biobanks

� Myths: 
� Stigma around “association studies” 
� Cohort inherently superior to case-control studies 



2462 

3160 

3504 

4079 

0 

500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 

4500 

2001 2002 2003 2004 

# 
of

 a
rt

ic
le

s

No. of articles in Huge Published 
Literature db,  2001-2004* 

Year of publication 
(*As of Jan 14, 2005. Count excludes review articles, meta & pooled analyses.) 

# Pub Lit articles 



Number of Published HuGE Papers* 
2001-2004 

�� Year Year Prevalence Prevalence Associations Associations   Interactions Interactions

�� 2001 2001 308 308 2141 2141                           436 436

�� 2002 2002 349 349 2799 2799 569 569

�� 2003 2003 323 323 3010 3010 598 598

�� 2004 2004 368 368 3486 3486 604 604
••MOST ASSOCIATION STUDIES ARE CASEMOST ASSOCIATION STUDIES ARE CASE--CONTROL STUDIES CONTROL STUDIES
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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 



Sample size 

1850.0

1650.0

1450.0

1250.0

1050.0

850.0
650.0

450.0
250.0

50.0 

N
um

be
r 

of
 s

tu
di

es
 

160 

140 

120 

100 

80 

60 

40 

20 

0 

2003 

Small sample size of individual studies 

Ioannidis, Trends Mol Med 



Small effect sizes in individual studies 

Odds ratio 
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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) 

�� Global collaboration Global collaboration
of individuals and of individuals and
organizations to organizations to
assess population assess population
impact of genomics impact of genomics
and how it can be and how it can be
used to improve used to improve
health and prevent health and prevent
disease disease
�� Information Exchange Information Exchange
�� Training and Technical Training and Technical

Assistance Assistance
�� Knowledge Base Knowledge Base

Development Development
�� Information Information

Dissemination Dissemination



Selected HuGE Net Activities 

�� HuGE Studies Database HuGE Studies Database
�� HuGE Reviews HuGE Reviews
�� Methodology/Training Workshops Methodology/Training Workshops
�� International International BiobankBiobank/Cohort Study meeting /Cohort Study meeting
�� “Network of Networks” “Network of Networks”
�� Connecting epidemiologic information to Connecting epidemiologic information to

evidenceevidence--based evaluation of genomic based evaluation of genomic
applications in practice and prevention (EGAPP) applications in practice and prevention (EGAPP)
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The Human Genome Epidemiology Network 

Research agenda Study design 
Implementation 

Analysis 

Interpretation 

DisseminationAppraisalSynthesis 
Policy 
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Biobank Meeting Discussions and 
Outcomes 

��STROBE like statement for publishing STROBE like statement for publishing
studies derived from studies derived from biobanks biobanks

��General report on the design and conduct General report on the design and conduct
of of biobanks biobanks

��Online knowledge base with register of Online knowledge base with register of
studies and tools (e.g. protocols, informed studies and tools (e.g. protocols, informed
consent) consent)

�� Future periodic meetings with information Future periodic meetings with information
sharing sharing
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