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Incidental Findings in Genomic Medicine 
What to look for?  What to disclose? 



McCarthy et al., Nat Rev Gen, 2008 
Manolio et al., Nature, 2009 

Various Variants… 



What do Patients/Consumers Want Disclosed? 

 
It varies….. 
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1) Open access data  
2) Examination to assure informed consent 
4) Genome sequence and epigenome 
5) Multi-traits 
6) Cells available 
7) IRB approval for 100,000 volunteers 
        
16,000 volunteers 
74 countries 
2,418 scored 100% on entrance exam 
1,056 medical records online 
  500 genomes in the pipeline          
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DTC Testing:  A Consumer Driven  
Experiment in Incidental Findings  



Impact of Personal 
Genomics Testing Study 

 
“P-Gen” 

 

R01 HG005092  (Green-Roberts) 



Can we even define “Clinical Actionability”? 

 
Probably not….. 

 
 
 



Narrow definition of clinical utility 
* The information may help participants to treat or avoid disease 
 
Broader definition of clinical utility 
* The information may motivate participants to change their behavior 
* Participants could learn more about the condition or gene 
* Participants could monitor research and progress 
* Participants could participate in other related research 
* The information could be useful to participants in the future 
 
Personal utility 
* The knowledge could empower participants 
* The information could give participants a feeling of control 
* The information could benefit the participant's family 
* The information could make participants feel respected by the researchers 
* The information could make participants feel more involved in the study 
* The information could help participants plan or live more fully 
 
Other reasons 
* Results belong to the participant 
* Participants want to know what the researchers learn about them 
* Results are compensation for participating 

Personal Communication, David Kaufman, 2011 

Many Shades of “Actionable” 



The REVEAL Study 
NGHRI funded 2000-2013 
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There are six possible combinations of the 
APOE forms.  These combinations are called 
genotype. 



24% 

64% 

Systematically Ascertained Self Referred 

REVEAL Study:  Persons Agreeing to Participate 

Roberts et al. Genetics in Medicine, 2004 



REVEAL Study:  Would Do Risk Assessment Again… 
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Green et al., New Engl J Med,  2009 



The REVEAL Study: Willingness to Pay 

Kopits, et al. Genetic Testing Molec Biomarkers, 2011 



REVEAL Study:  Health Behavior Changes at 1 Year 
(Vitamins, Exercise, Medications) 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

APOE ε4+ APOE ε4- Control 

* 

Chao, et al. Alz Dis Assoc Dis, 2008 
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REVEAL Study:  Nutritional Changes and 
Supplement Use at 6 Weeks 

Vernarelli et al., Am J Clin Nutr, 2010 



REVEAL Study:  Insurance Changes 1 Year 
After APOE Disclosure 

Zick et al., Health Affairs, 2005 



The REVEAL Study: 
“I know what you told me, but this is what I think…” 

Linnenbringer et al., Genetics in Medicine, 2010 



REVEAL Study: “Pros” of Disclosure 

Christensen, et al. Genetics in Medicine, 2011 



REVEAL Study: “Cons” of Disclosure 

Christensen, et al. Genetics in Medicine, 2011 



REVEAL Study:  Telling Others Your Results 
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Ashida et al., J Health Communication, 2009. 



Follow Up at: 
Six Weeks 
Six Months 

Twelve Months 

REVEAL III 
Randomization 

(n = 291) 

AD Risk Assessment Disclosure 
(n = 138) 

(n = 153) 
Educational Brochure 

Informed Consent 
Q&A , Blood Draw 

AD Risk Assessment + CVD Risk 
Disclosure (n = 119) 

(n = 138) 
Educational Brochure 

Informed Consent 
Q&A , Blood Draw 

Phone Interview 
(n = 344) 



REVEAL Study: Rational Response to Incidental 
Findings - Exercise Change (6 weeks) 
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Green et al., presented at ACMG, 2011 



Kohane et al, Science, 2007 
RC1 HG005491 (Holm), R01 HG006615 (Holm) 

Return of Incidental Genetic Findings  
Children’s Hospital “Gene Partnership” 



Preference Setting 
Survey of 1126 Parents in a DNA Biobank 

 

Parent 
enrolling self

Parent 
enrolling child

MORE LIKELY 61.3% 68.8%
NO DIFFERENCE 35.0% 27.6%
LESS LIKELY 3.7% 3.6%

Parents' 
results

Childs' 
results

Want ALL research results. 78.6% 84.0%
Want to CHOOSE research results to receive 21.4% 16.1%

RC1 HG005492 (Holm) 



     

      
       
 
  

      
      

  
   

    
 

 

     

      
       
 
  

      
      

  
   

    
 

 

     

      
       
 
  

      
      

  
   

    
 

 

RC1 HG005492 (Holm) 

Preference Setting 
Survey of 1126 Parents in a DNA Biobank 



Survey of 1126 Parents in a DNA Biobank 
The “Diagnostic Misconception”  

Green et al, ASHG, 2011 
RC1 HG005492 (Holm) 
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Participating in a DNA
research bank could help me
directly.

Would you want to receive
your genetic research results
from participating in a DNA
research bank?



What do Clinicians Want Disclosed? 

 
It varies….. 

 
 
 



What do Clinicians Want Disclosed? 

• Robert C. Green, MD, MPH 
• Jonathan S. Berg, MD, PhD 
• Leslie Biesecker, MD 
• David Dimmock, MD 
• James P. Evans, MD, PhD 
• Wayne W. Grody, MD, PhD 
• Madhuri Hegde, PhD 
• Bruce R. Korf, MD, PhD 

• Ian Krantz, PhD 
• David Miller, MD, PhD 
• Mike Murray, MD 
• Robert Nussbaum, MD, PhD 
• Sharon Plon, MD 
• Heidi L. Rehm, PhD, FACMG 
• Howard J. Jacob, PhD 

...top 88 conditions from GeneTests, based on frequency ordered, 
adding breast/ovarian cancer, chromosomal abnormalities, CNVs and 
repeat expansions…. which variants discovered in the course of 
clinical whole genome sequencing should be returned to the referring 
physician…    

Green et al., in submission 



Concordance for Incidental Return of a 
Known Pathogenic Mutation (max = 99 conditions) 
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% of contributors who concurred with incidental return 

Adult Child

Green et al., in submission 



Conditions/genes selected by all contributors 
for incidental return in adults  

• Hereditary Breast and Ovarian 
Cancer 

• Li-Fraumeni Syndrome 
• Lynch Syndrome 
• APC-Associated Polyposis 
• MUTYH Polyposis 
• Von Hippel-Lindau* 
• MEN 1 
• MEN 2 
• PTEN Hamartoma Tumor 

Syndrome* 
• Retinoblastoma* 

• Gaucher Disease 
• Phenylketonuria 
• Galactosemia 
• Homocystinuria 
• Tyrosinemia Type 1 
• Pompe Disease 
• Wilson Disease 
• GSD Type 1a 
• Fabry Disease 
• Familial Hypercholesterolemia 
• Romano-Ward (Long QT)* 

* Asterisk indicates condition/gene selected by all contributors for incidental return in children  
Green et al., in submission 



Concordance Patterns for  
Incidental Return – Adult Patient 
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Contributor 

Known Truncating Missense

* out of a total of 72 conditions/genes (excluding repeat expansion, chromosomal, and deletion conditions)  
Green et al., in submission 



Concordance Patterns for  
Incidental Return – Patient < 18 
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* out of a total of 72 conditions/genes (excluding repeat expansion, chromosomal, and deletion conditions)  
Green et al., in submission 
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