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Disclaimer

Opinions expressed in this presentation are those 
of the author and do not reflect the views of the 
Centers for Disease Control and Prevention, the 
Department of Health and Human Services, or 
the United States government.



Overview
• Evidence-based genomics and precision 

health
– Systematic reviews
– Guideline development

• Components of genomic test evaluation
– Analytic and clinical validity
– Clinical utility

• Some relevant initiatives
– ACCE model process

– EGAPP
– Tier classification of evidence-based guidelines



Evidence-Based Genomics 
and Precision Health
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nationalacademies.org/hmd/Reports/2011/Clinical-Practice-Guidelines-We-Can-Trust.aspx



A Hierarchy of
Evidence
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• Diagnostic testing
• Newborn screening
• Carrier testing

• Pharmacogenetic testing
• Risk prediction, polygenic risk score

Modified from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2831613/



• Analytic Validity
– How well does a test identify genomic 

characteristics (e.g., sequence variants, 
gene expression patterns, etc.) of interest?

• Clinical Validity
– How well does a test identify a clinical 

disorder or condition of interest?

• Clinical Utility
– Does testing lead to changes in clinical 

practice (regardless of health outcomes)?
– Does testing ultimately lead to improved 

health outcomes?
–What is the balance of risk vs benefits?



The ACCE Model



ACCE
• Analytic validity
• Clinical validity
• Clinical utility
• Ethical, legal and 

social implications 
(ELSI)

https://www.cdc.gov/genomics/gtesting/acce/index.htm



https://www.phgfoundation.org/publications/reports
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https://www.phgfoundation.org/report/polygenic-scores-and-clinical-utility



The EGAPP Initiative



Modified from https://www.cdc.gov/egappreviews/about.html



Analytic Framework
Overarching Question
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Modified from ncbi.nlm.nih.gov/pmc/articles/PMC2743609/



Clinical Utility

Modified from ncbi.nlm.nih.gov/pmc/articles/PMC2743609/



Clinical Validity

Modified from ncbi.nlm.nih.gov/pmc/articles/PMC2743609/



Analytic Validity

Modified from ncbi.nlm.nih.gov/pmc/articles/PMC2743609/ 
US Food and Drug Administration abbreviated as FDA



Tier-Classified Guidelines Database



• Challenge:  The public and healthcare providers are bombarded with 
information on genomic tests, many with unproven utility

• Opportunity: Educate providers and the public about potential benefits 
and harms of genomic tests and the need for evidence 

• Challenge:  There is no widely agreed upon threshold level of evidence for 
determining whether genomic tests are ready for use

• Opportunity: Develop flexible method(s) for classification of tests by level 
of evidence to aid in research/evaluation and help define which aspects 
of evidence should be considered in developing thresholds 

Tier-Classified Guidelines Database
Why did we build it?



https://phgkb.cdc.gov/PHGKB/tierStartPage.action









Additional Tools and Resources



https://www.acmgfoundation.org/ebg



From https://www.nsgc.org/POLICY/Practice-Guidelines



https://www.hrsa.gov/advisory-committees/heritable-disorders



https://cpicpgx.org/



https://www.ncbi.nlm.nih.gov/gtr/



ClinVar and ClinGen

https://www.ncbi.nlm.nih.gov/clinvar/docs/clingen/ 



https://www.cap.org/protocols-and-guidelines



https://www.amp.org/clinical-practice/practice-guidelines/
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