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Disclaimers

• I have no known conflicts of interest related 

to this topic.

• I speak for myself and not MDFMR or 

JAMA.

• Genetics, genomics, personalized medicine, 

precision health etc. is not going away...



Outline

• The scope of genetic screening/genomics in 

clinical (primary) care.

• Roles, responsibilities, and appropriate use 

– what do we know about genome 

sequencing in the healthy clinic patient?

• Emerging models/next steps.
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Seven questions…

Joyner and Paneth, JAMA September 8, 2015 Volume 314, Number 10

• Does the Human Genome Contribute to 

Disease Risk Prediction?

• What Kinds of Studies Should Be Mounted 

in Personalized Medicine?

• How Will Personalized Medicine Affect the 

Costs of Medical Care?

• Where Is the Public Health Benefit?



Scope of Genomics?

What are you “screening” for?

- Disease risk?

- Pharmacologic risk or benefit?

- Reproductive risk?

- Risk to family members?



Scope of Genomics?

What is a “screening” test in the 

context of genomics/precision 

health?

- Is it a family history?

- A biochemical assay?

- A single genetic test?

- A panel of genetic tests?

- The entire genome?



Scope of Genomics?

What is the context of “screening”?

- Primary, population based?

- Primary, clinic based?

- Targeted, clinic based?

- Secondary, clinic based?

- Opportunistic (e.g. DTC)?



Scope of Genomics?

What is the desired benefit/value 

from “screening”?

- Mortality decrease?

- Morbidity decrease?

- Decreased cost?

- Knowledge gain?

- Increased income?



Scope of Genomics?

Who derives benefit/value from 

“screening”?

- Individual?

- Family?

- Clinical entity?

- Biotech industry? (2% GDP in 2012* )

- Insurer?

- Employer?

- Society?
Carlson R. Nature Biotechnology  34, 247–255 (2016)



Scope of Genomics?

In genomics, one person’s 

overdiagnosis may be another 

person’s idea of an “actionable 

variant”…



Scope of Genomics?

1) An EBM-oriented perspective…

… where genomic screening might 

stand alone. 



Scope of Genomics?

Genet Med. 2009 Jan;11(1):3-14.



http://www.nationalacademies.org/hmd/Reports/2017/an-evidence-framework-for-genetic-

testing.aspx

Released March 27, 2017



Scope of Genomics?



Scope of Genomics?

https://phgkb.cdc.gov/PHGKB/topicFinder.action?query=Tier+1&Mysubmit=init



Scope of Genomics?

• 49 genetic “tests” on current Tier 1 list

• “Tier 1/Green genomic applications have a 

base of synthesized evidence that supports 

implementation in practice.”

• Referenced by those interested in genomics 

and population health



Scope of Genomics?

• Dominated by cancer pharmacogenomic

testing – not screening!

• Cancer applications and PCPs

– Family history for HBOC and breast cancer

– Universal screening/cascade screening for 

Lynch syndrome (not really population 

screening)



Scope of Genomics?

• Also

– 31 disorder newborn screening panel 

(pediatrics)

– Family history of osteoporosis (women’s 

health)

– Cascade screening for familial hyperlipidemia  

(internal medicine)

– HLA B*1502 testing for carbamazepine 

(internal medicine)

• This is a fair diversity!



Scope of Genomics?

2) An evidence-oriented approach…

…to secondary findings. 



Scope of Genomics

https://www.acmg.net/docs/SecondaryFindingsFinal.pdf



Scope of Genomics

http://www.nature.com/gim/journal/v19/n2/pdf/gim2016190a.pdf



Scope of Genomics

• Does not include PGX related variants

• Disease predisposition, some cancer 

• Examples of genes added (4) and removed 

(1)

– BMPR1A, SMAD4/juvenile polyposis

– ATP7B/ Wilsons disease

– OTC/ornithine transcarbamylase deficiency

– MYLK/ familial thoracic aortic aneurysm

• Extensive, often esoteric waterfront….



Scope of Genomics?

3) The “Fully Monty”…

…screening with the “whole” 

genome in the well individual



Scope of Genomics?

Evans J et al. JAMA. 2017; 317(18):1904-1905.



Scope of Genomics?

Gonzalez- Garay M. et al. PNAS October 15, 2013   vol. 110  no. 42  16957-16962



Scope of Genomics?

http://www.the-scientist.com/?articles.view/articleNo/48974/title/Should-Healthy-People-Have-Their-Exomes-Sequenced-/



Scope of Genomics?

http://www.the-scientist.com/?articles.view/articleNo/48974/title/Should-Healthy-People-Have-Their-Exomes-Sequenced-/

• Multiple reputable companies now offering 

exome sequencing to healthy individuals

• Low cost ($500-$2K)

• Essentially available direct to consumer

• Minimal quality oversight

• NO standard approach to interpretation

• Really the Wild West…



Roles?

• Active seeking of appropriate genomic data 

for health care?

• Passive/reactive use of genomic data for 

health care?

• Both?



Responsibilities?

• Selection of testing?

• Consent for testing?

• Interpretation of testing?

• Management?

• Stewardship of data?

• Communication of data?



Roles/Responsibilities?

Vassy et al. Trials 2014, 15:85



Roles/Responsibilities?

Christensen  K. et al. Clin Genet. 2016 February ; 89(2): 228–234. 



Roles/Responsibilities?

Vassay J. et al. Ann Intern Med. 2017;167(3):159-169. 



What is next?

The cart is pretty far out in front of 

the horse…



Emerging models

https://cser-consortium.org/



Emerging models

https://allofus.nih.gov/



Emerging models

https://www.genomicsengland.co.uk//



Emerging models

https://www.gov.uk/government/publications/chief-medical-officer-annual-report-2016-generation-genome



Emerging models

https://www.geisinger.edu/en/research/departments-and-centers/genomic-medicine-institute/mycode-health-initiative



Emerging models



http://www.centralmaine.com/2017/03/11/augustas-cancer-center-hosts-genomics-

research-component/



Emerging models

• No single program will have the power to 

fully investigate the consequences of rare 

variations.

• There is no consensus approach for 

interpretation and action.

• There are no shared outcomes and metrics 

across US programs.



Emerging models

http://www.nationalacademies.org/hmd/Activities/Research/GenomicBasedResearch.aspx



Three take home points

• Integration of genomics into primary care practice 

has largely been explored through the lens of a 

few tests at a time.  This is a problem!

• The net value of genomics in primary care remains 

undefined.  Overdiagnosis>underdiagnosis.

• What is happening at your institution?  The 

genomics community needs you as a constructive 

partner in getting it right!


