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Questions about  
genetic testing 

• How valid and reliable are available genetic 

tests and how well do they predict 

outcomes? 

• What are the benefits and harms associated 

with the clinical use of these tests? 

• What actions should be taken based on 

results? 

• How should the medical community, public 

health, policy makers respond? 

 



EGAPP  

Evaluation of  

Genomic  

Applications in  

Practice and  

Prevention 

• CDC initiative with steering 

committee from other federal 

agencies  

• Non-regulatory 

• Independent, non-federal, 

multidisciplinary Working Group 

• Integrate existing processes for 

evaluation and appraisal 

• Minimize conflicts of interest 

• Evidence-based, transparent, and 

publicly accountable 

          www.egappreviews.org 



EGAPP Working Group approach 

 Integrate knowledge and experience from existing 
processes 

» Genetic test assessment framework from ACCE 

» Assessment of quality of individual studies, adequacy of 
evidence, and level of certainty of net benefit (benefits 
minus harms) from USPSTF 

» Systematic evidence review and evidence syntheses 
process from AHRQ’s Evidence-based Practice Center 
(EPC) program and in-house reviews 

 New modeling methods to address evidence gaps   

 Develop clinical recommendations with clear 
linkage to the evidence 



Steps in the EWG process 

 Select topic: genomic application to be evaluated 

 Define the clinical scenario for use of the genetic test 

 Create an analytic framework of key questions to 

guide the evidence review 

 Find, evaluate the quality and adequacy, and 

synthesize the existing literature 

 Determine the net benefit (benefit minus harms) of the 

clinical application of the test 

 Create a recommendation based on the certainty of 

net benefit 

 



Analytic framework 



Key questions in analytic 
framework 

 KQ 2: Analytic validity 

» Is the test reliable, accurate, reproduceable? 

 KQ 3: Clinical validity 

» Do test results translate to something with clinical 

importance? (disease risk, drug metabolism or 

response, etc.)? 

 KQ 4: Clinical utility 

» Does use of the test in clinical decision-making 

translate to an important health outcome?  Are any 

harms (KQ 5) outweighed by the benefits? 



Recommendation statement 

 Evidence is insufficient evidence to support a 

recommendation for or against CYP450 

testing to inform SSRI therapy, use is 

discouraged until further clinical trials are 

completed 

 



Barriers and challenges 

 Significant evidence gaps 

» Analytic validity--lab-developed tests, 

proprietary interests, insufficient regulation 

» Clinical validity--mainly associational studies 

» Clinical utility--very few randomized 

controlled trials of efficacy in clinical use 

» Net benefit--little attention to possible harms 

 



The Genomics Evidence Gap 

 

 
 

 

 

Health Affairs 2009 
JAMA 2008 

Science 2011 



Barriers and challenges 

 Volume of tests 

» Over 2,000 mostly single gene disorders-

Genetests-and Genetic Testing Registry) 

» More than 200 new Omic tests since 2009 (CDC 

GAPPFinder) 

 Evidence review, synthesis and translation is 

time and resource intensive 

 Whole genome sequencing 

» Additional problems of incidental mutations, 

nonsense mutations, volume of information 

 



Barriers and Challenges 

 Research and researcher interests 

 Support for innovation 

 Industry interests and direct-to-

consumer advertising 

 



Barriers and challenges 

 GWAS and the problem of small 

associations 

 Improvements at the margins of usual 

care 

 



Barriers and Challenges 

 New ethical, privacy, and informed 

consent issues: 

» Carrier status testing 

» Selective return of results to individuals 

» Population/longitudinal studies 

 



Potential solutions 

 Rapid assessment for “insufficient evidence” 

 Provide clear research paths to fill in gaps 

 Provide recommendations for “actionable” 

results (good evidence on CV, insufficient 

for CU) 

 Innovative study design approaches 

 Collaborative networks 

» Laboratory 

» Clinical studies 

 



Opportunities 

 Tiers and Bins:  classification systems 

with clear links to needed research and 

to clinical use 



Three-Tier Classification of Recommendations 
on Genomic Applications  

 

 

 Tier 1: Ready for implementation (per evidence-based 

recommendation on clinical utility) 

 

 Tier 2: Informed decision making (adequate information 

on analytic and clinical validity, promising but not 

definitive information on clinical utility) 

 

 Tier 3: Discourage use (no or little information on validity 

or utility; or evidence of harm)  
 

– Khoury MJ et al. Genetics in Medicine 2010  

 

 



Binning the Human Genome  
Based on Evidence base and type of Application   

--Berg, Khoury, Evans Genetics in Medicine 2011 



Applicability of EGAPP methods 
in WGS and binning 

 Poor evidence for analytic validity: must be 

addressed by NGS methodology 

 Poor evidence for clinical validity: assign to 

Berg/Evans Bin 3, Khoury tier 3 (don’t report, don’t 

use clinically, needs more research) 

 Evidence for clinical validity, poor evidence for 

clinical utility: assign to Bin 2/tier 2 (conditionally 

report and or use clinically, needs more research) 

 Evidence for clinical utility:  assign to Bin 1/tier 1 or 

tier 3 (report and use if benefit, don’t if no benefit 

or net harm) 



Comparative effectiveness,  
marginal costs, harms and benefits 

 Does the availability and use of 

individual genetic information improve 

health outcomes in terms of net benefit 

(benefits minus harm) when compared 

to usual care?  (marginal benefit) 

 Is the marginal improvement in benefit 

(above that of usual care) worth the 

costs and harms? 

 



Can we Have our Genome and Eat it Too? 
(Khoury MJ, 2011) 


