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Objectives 

o Elucidate options for accelerating pace of 
implementation and evidence generation in 
genomic medicine—when we have good, 
unbiased effectiveness data

o Highlight strategies for reaching diverse 
populations

o Explore challenges, successes, and best practices 
to facilitate rapid and appropriate translation of 
genomic medicine into population health
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Cell free DNA screening: A Cautionary Tale

o Clinical testing was developed over decade 
from 2000-2010

o Introduced as clinical test in October 2011

o High sensitivity, specificity, PPV, NPV in 
carefully pre-selected populations
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Cell free DNA screening

o Prior to cfDNA, screening through ultrasound 
and biomarkers

• Broad, inexpensive screening for many conditions

o Diagnostic testing with chorionic villus 
sampling, amniocentesis

• Low risk of complications, ~1/500-1000

o cfDNA screens for fewer conditions at higher 
cost
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Uptake of cfDNA screens (in thousands)

Bianchi DW. Nature 2015;52:;29 -3.



Rate of abnormalities by maternal age



Abnormalities detected per 1000 births
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ACOG/SMFM September 2015

o Conventional screening is most appropriate 
first line screen for most patients

o Ethically, any patient may choose cfDNA
screening, but should be counseled regarding 
limitations and benefits

o Diagnostic testing is required to confirm 
abnormal results before irreversible decisions

o Testing for microdeletions and in twins should 
not be performed



Challenges of appropriate implementation

o Inadequate provider knowledge

o Lack of standardized patient 
education/information

o Misunderstanding of the test 

• “non-invasive amniocentesis”

o Misunderstanding of results (PPV)



Genet Med 2015



Wang et al, Genetics in Medicine, 2015

Aneuploidy No. of positives No (%)
confirmed

T21 41 38/41 (93%)

T18 25 16/25 (64%)

T13 16 7/16 (44%)

45X 16 6/16 (38%)

Total 98 67 (67%)





The poorly understood PPV



“Disruptive technology”

o “A good disruptive technology can succeed in 
creating a market that didn’t exist before by 
meeting a need that people didn’t know they 
needed.”



What has contributed to very rapid uptake?

o Valid, legitimate evidence?
• All industry sponsored, not true cohorts
• As presented, evidence is compelling**

o Clinician/staff knowledge/skill
• History of Down syndrome screening**
• Deceptively simple**

o Supportive professional norms
• Long history of DS screening**
• Traditional screening continues to be recommended

o External expectations
• Competitive industry, attractive $6b market**



What has contributed to very rapid uptake?

o Patient acceptance

• History of DS screening, simple blood draw**

• “Noninvasive Prenatal Testing” 

o Evidence of quality gaps

• Test was not developed to fill a gap

o Feasible methods, systems

• Simple test to administer**



How will outcomes be assessed?

o Analytic, clinical validity largely in industry 
sponsored trials

o Clinical utility varies by author/investigator

• Industry sponsored cost-effectiveness vs academic

• Outcomes assessed

o Incidental/unexpected findings







Models to collect high quality evidence:

• Large integrated health systems

- Kaiser Permanente

• Integrated programs

- California Prenatal Screening Program

• Patient/provider registries

- Perinatal Quality Foundation



o “cell-free DNA testing for microdeletion syndromes and rare 
autosomal trisomies is currently unsupported by sufficient clinical 
evidence.”

o “…health policy needs to be primarily based on good evidence, but 
also involves much broader political as well as socioeconomic 
consideration. The conversation on which conditions deserve 
prenatal screening and what standards to accept in doing so 
cannot be left to commercial companies alone.”

Obstet Gynecol, October 2015





“…these products may have caused or have caused 
actual harm to patients.” 





o Crucial elements are the quality of the screening process 
as a whole (including non-laboratory aspects such as 
information and counseling), education of professionals, 
systematic evaluation of all aspects of prenatal screening, 
development of better evaluation tools in the light of the 
aim of the practice, accountability to all stakeholders 
including children born from screened pregnancies and 
persons living with the conditions targeted in prenatal 
screening and promotion of equity of access.



Summary

o cfDNA has had a tremendously rapid uptake

o Very limited clinical data was available prior to 
implementation

o Some complexities of test are only coming to 
light subsequent to clinical introduction

o Test options are rapidly expanding with even 
less validation

o Powerful tool when appropriately implemented


