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Top 3 Challenges to Guideline  
Development in the Era of NGS 



3 Ghosts of Clinical Genomics 



Ghost of Genetic Exceptionalism 
and False Determinism 



Ghost of Evidentiary Flux 



Ghost of Uneven Disintermediation 



Gathering Evidence: 
Observational Studies 



Observational Interventions 



Gathering Evidence: 
Randomized Trials 



The REVEAL Study 
HG002213 (2000-2014) 
 



The MedSeq Project 
HG006500 (2013-2017) 
 



Project 2 Workflow 
The MedSeq Project  

U01 HG006500 (2012-2016) 
 

Physician reviews family history information and discloses results from Genome Report 
Patient’s electronic medical record 

Medical Record Review 

Standard of Care  
+  

Family History 
Review 

Standard of Care  
+  

Family History 
Review 

+  
Genome Report 
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Family History 
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+ 

Family History 
Review 

Primary care physicians and  
their healthy middle-aged patients 
Randomize each patient to receive 

Cardiologists and  
their patients with cardiomyopathy 
Randomize each patient to receive 

Physician &
 patient outcom

es 



Variant Filtering and Interpretation 

Slide courtesy of Heidi Rehm 



1 Page Summary… 
 

• Disease causing variants  
• Carrier variants 
• Pharmacogenomic variants 
• Blood groups 

 
• Additional Pages…  

• Structured variant data 
• Variant evidence 
• Disease/inheritance  
• Supporting references  

 

MedSeq Project  
“General Genome Report” 



Incidental Positive Finding 
ARSE c.410G>C (p.Gly137Ala) Hemizygous 
Pathogenic ARSE variants à XLR chrondodysplasia punctata 1 (CDPX1) 
 
  

Epiphyseal stippling (100%) 
Brachytelephalangy (68%) 
Nasomaxillary hypoplasia (58%) 
 
Minimal morbidity 

Severe morbidity 
Respiratory disease (32%) 
Cervical spine stenosis (19%) 
Hearing loss (26%) 
Cognitive delay (16%) 
Eye abnls (16%) 
Cardiac abnls (13%) 
Infant demise (13%) 

• Most males have mild disease that improves by adulthood 
• Variable intrafamilial disease expression 

Slide courtesy of Heidi Rehm 



Incidental “Negative” Finding 
 

Breast 
Cancer 

Breast 
Cancer 

Breast Cancer 
Double Mastectomy 
BRCA Mutation + 

PCP asked what type of information the patient thought 
he might learn through sequencing: 
 
“Only one thing that may be interesting, actually. My 
mother and my grandmother both had breast cancer, 
and my sister had breast cancer and a bilateral 
mastectomy about a year ago. And so, that might be 
interesting from my daughter’s point of view.” 



Recent Disclosure via Primary Care MD 
 

“I didn’t have anything monogenic, 
which I thought was the main thing I 
would look for.” 

“Don’t assume that BRCA 1 and 2 were checked 
here … Don’t assume it … I would not make any 
assumptions whatsoever that this covered that.”  



The BabySeq Project 
HD077671 (2013-2018) 
 

Alan Beggs/Robert Green (PIs) 
 
Peter Park, Heidi Rehm, Pankaj 
Agrawal, Richard Parad, Ingrid 
Holm, Amy McGuire (co-PIs) 
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How interested would you be in 
genome screening for your baby? 



Project 2 Workflow 

Study MDs/GCs disclose results from Genome Report to pediatricians and parents 
 Infant’s electronic medical record 

Medical Record Review 

Standard of Care NBS  
+  

Family History 

Standard of Care NBS  
+  

Family History 
+  

Genome Report 
 

Standard of Care NBS  
+ 

Family History 
+ 

Genome Report 
+ 

Indication-based 
Genome Results 

Standard of Care NBS 
+ 

Family History 

240 Healthy Newborns at BWH 
Randomize each patient to receive 

240 NICU infants at BCH 
Randomize each patient to receive Physician &

 patient outcom
es 

Pediatricians discuss results from Family History and Genome Report with parents 

The BabySeq Project  
U19 HD077671 (2013-2018) 

 



DNA Guide’s Personal Genome Browser: 
 Mobile Application for iPhone, Droid, or Blackberry 



Analytic Integration in Genomics 



Intelligent 
Integration 

 
Making it  

ACTIONABLE 

Slide courtesy of Daniel Kraft 



Commercial Genomics Solutions 



Regulation of Consumer Genomics 



Ghosts of Clinical Genomics 

Genetic Exeptionalism & False Determination 

Evidentiary Flux 

Uneven Disintermediation 



The Problem of  
Incidental Findings 



“minimum list” 
 

standardized search and reporting 
 

consistent with practice of medicine and patient expectation 
 

expert consensus and regular revision 
 
 
 



ACMG Recommendations 
Divergence from Current Genetics Practice 

• Systematically include positive findings in the 
report returned to clinicians for exome and 
genome sequencing. 
 

• Return same findings regardless of the age of the 
patient. 

Convergence with Current 
Medical Practice! 



Incidental Findings: 
 

What is the  
right analogy? 
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Thank You !!! 

Email:    rcgreen@genetics.med.harvard.edu 
Web:     genomes2people.org 
Twitter:  genomes2people 
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