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• Challenges to Clinic Based Engagement

– Peaking volume of clinical testing

– Direct To Consumer labs: (SNPs, specific variants; exomes/genomes; 
ancestry)

• “Consumer Initiated Testing” models

• “Third Party Interpretation” (TPI) of raw genomic data (educational purposes only)

– Regulatory Approaches

• Novel Clinical Approaches

– Founder mutation screening in genetic isolates

– Facilitated diffusion (Cascade) Testing
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Why focus on clinic-based cancer genetic testing?….

• Testing via clinical practice proven to decrease 
mortality

• Despite 2 decades of enthusiasm claims for 
medical cancer genetic tests flat during recent 
period 

• At same time , Direct To Consumer and Ancestry 
tests up 27M with one company FDA approved 
also to offer a diagnostic test
– However, One DTS WGS company suspended U.S. ops in 2019; another offering 

SNPs laid off 100 employees in 2020; sales for that company and an ancestry 
company down in 2019; shift to use databases already in hand

• Rise of consumer initiated tests; web site lists 
>120 companies

https://www.statista.com/chart/17023/commercial-
genetic-testing/

https://www.theverge.com/2022/3/31/23002953/hom
e-testing-letsgetchecked-genetic-sequencing-veritas

Offit et al, 2022 (in revision)

https://www.healthaffairs.org/doi/10.1377/hlt
haff.2017.1427

Exploring the Current Landscape of Consumer Genomics: Proceedings of a Workshop
National Academies of Sciences, Engineering, and Medicine; 2019 PMID: 32721146

https://www.statista.com/chart/17023/commercial-genetic-testing/
https://www.theverge.com/2022/3/31/23002953/home-testing-letsgetchecked-genetic-sequencing-veritas
https://www.healthaffairs.org/doi/10.1377/hlthaff.2017.1427


• https://redcap.link/2be68lej

• 87.8% had counseled patients with DTC 
findings in the past 3 years 

• (~75% counseled 1-10 patients, 
~25% counseled more than 10 
patients)

• 35% had counseled on “liquid 
biopsy” findings

Over half have 
had DTC test not 
confirmed

~70% 
have had 
interpretive 
error

~70% have 
seen 
inappropriate 
medical 
intervention

About a 
quarter 
have seen 
kids tested

~70% have 
seen 
adverse 
psychosocial 
outcome

~65% have 
seen error 
from Third 
Party
Interpretation

2022 in progress 

Unpublished not for distribution 

https://redcap.link/2be68lej


Opportunity for increased regulatory oversight of LDTs and DTC,CIT TPGI
• During COVID-19 pandemic FDA permitted manufacturers to distribute validated tests prior to FDA authorization.

• HHS determined that the FDA will not require premarket review of laboratory developed tests (LDTs), including cancer tests. 

• In response, the Verifying Accurate Leading-edge IVCT (in vitro clinical test) Development Act of 2021 (VALID ACT)

• Bi-partisan/Bi-cameral ; Burr and Bennet in Senate: Federal proposal to redefine regulatory oversight of IVCTs, 

including those directed to consumers seeking tests for cancer predisposition or molecular diagnosis,

• VALID Act would unequivocally give FDA authority to regulate “in vitro clinical tests (IVCTs)”  i.e. all in vitro diagnostics (IVD) 
and Lab Developed Tests (LDTs) via a new risk-based framework to calibrate regulatory authorities between FDA and CMS.

Suggested Amendments: 

• Ensure premarket review to ensure analytic and clinical validity of tests that will determine medical interventions.

• Include raw genomic data reports that bear on health as falling within purview of FDA review.

• Specify mechanisms for healthcare workers to report cases of genomic test-related patient harm to the FDA

• Prohibit regulatory exclusions of tests claimed to be for “educational” purposes if they are viewed by professional bodies as
generating clinically actionable findings.

• Harmonize provisions of S.1666, the Verified Innovative Testing in American Laboratories (VITAL) Act of 2021, distinguishing the
special exigencies of COVID-19 testing compared to non-COVID-19 LDT’s such as cancer risk and diagnostic genomic assays.

Other Regulatory Considerations
• Provide consumers with assurances of professional proficiency of health care providers ordering and interpreting consumer genomic tests

Offit, Sharkey 2022 et al. in revisionUnpublished not for distribution outside meeting



Pending Regulatory Reform, what are likely cost effective strategies to 
implement clinic based cancer genomic screening?

• Founder population testing
• Tumor normal followed by cascade testing



• We offered on line testing using a medical model to >4,000 
individuals of Ashkenazi ancestry in N.Y. Phillie, L.A., Boston

• During registration, 64.9% of participants selected a BFOR 
provider and 35.1% of participants nominated their primary 
care provider (PCP)

• Upon nomination, 40.5% of PCP invitations to disclose 
results were accepted; for the remainder, results were 
disclosed by the BFOR team

Morgan KM, Hamilton JG, Symecko H, Kamara D, Jenkins C, Lester 
J, Spielman K, Pace LE, Gabriel C, Levin JD, Tejada PR, Braswell A, 
Marcell V, Wildman T, Devolder B, Baum RC, Block JN, Fesko Y, 
Boehler K, Howell V, Heitler J, Robson ME, Nathanson KL, Tung N, 
Karlan BY, Domchek SM, Garber JE, Offit K. 

• Participant knowledge following digital education comparable to traditional pre-test counseling

• Over a quarter >65 years old; older age not barrier to a web-based initiative

• Challenges included: community uptake, engagement of PCPs, laboratory testing and logistics, and the need 
for continued outreach to participants who tested negative but may require further testing or enhanced 
screening (only 4% had done at time of first follow up)



In the meantime, what is safe, inexpensive, and can 
achieve population testing? Peri-diagnostic testing and 

cascade diffusion

Yr 1

Yr 2

Yr 3

Yr 4

Yr 5

Total PopulationIncident Cancers

Population test

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiBvJLYrIriAhWHl-AKHVURCbMQjRx6BAgBEAU&url=https://www.dreamstime.com/married-middle-aged-european-couple-average-family-isolated-white-two-romantic-people-middle-adulthood-man-white-shirt-image100405798&psig=AOvVaw2SrXdTYmy-cqYRInl4YBJN&ust=1557350376557819


Cascade Testing

• C
Diffusion
passive 

or
facilitated?

How to facilitate?

1) Clinician 
assisted 
outreach

2) Digital tools

Cascade

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjf7vjW3PPhAhXGhOAKHd3nDBUQjRx6BAgBEAU&url=https://www.illustrationsource.com/stock/image/283/an-illustration-of-a-waterfall/?&results_per_page=1&detail=TRUE&page=5&psig=AOvVaw2MjS55WtYgAUlH5ygYZGqp&ust=1556573020602159


Assuming, 70% Cascade Testing; 7% Prevalence of Germline 
Mutations, 15% Cases Tested; Family Size of 3: 

Modeling Cascade testing for Cancer

Offit K et al. J Clin Oncol. 2020 1;38(13):1398-1408 PMID: 31922925; 

• 1.7 million cancer cases diagnosed per year in 
the United States

• 18 “clinically actionable” genes  (utility in 
cancer prevention or therapeutic targets)

• Proportion of incident cases tested 15% (7.5%-
75%)

[71 NCI-designated cancer centers currently care for 15% pts with cancer, 
also 1,100 community cancer programs and oncology networks and 250 
academic and NCI-designated cancer research centers

• Proportion of cancer cases tested with germline 
mutations ranged from 7% (5% to 15%)

Time to detect all 3.9 million individuals with 
pathogenic variants in the United States is 9.9 years.



Proband-mediated relative contact Clinician-mediated direct relative contact

36% cascade testing 53% cascade testing

Cascade genetic testing for hereditary cancer syndromes
Systematic review and meta-analysis

Frey...Offit.. et al JCO in press 2022

>60% cascade

And over a dozen studies in the U.S. exploring cascade approaches…..



MSK patient 

tests positive, 

enrolls via 

Digital Family 

Platform 

RANDOMIZE

CONTROL GROUP 

GC recommends participant 

contact ARR and provides 

family letter with invitation to 

join study 

ARR to consent to 

follow-up 

questionnaires

EXPERIMENTAL 

GROUP 

Participant inputs 

eligible ARR, agrees to 

inform ARR of family 

results, and gives 

permission for study 

team to contact ARR

Testing ordered by local MD and 

completed via at-home saliva testing

Telemedicine pre-test counseling

from MSKCC + consult note to local 

MD (as needed)

Telemedicine post-test counseling from 

MSKCC + consult note to local MD (as 

needed)

Local MD 

endorsement of 

MSKCC remote 

consultation

ARR inputs 

local PCP or 

study 

partners with 

PWN/Everly 

commercial 

physician 

network 

ARR to enroll 

via Digital 

Family Platform 

and registers as 

an MSK patient 

GC proactively 

contacts ARR to 

offer 

telemedicine 

and saliva 

testing through 

study

ARR within 

Tri-State 

Area

ARR outside 

of Tri-State 

Area

6-mo and 12-mo 

follow-up 

questionnaires 

The Effective Familial OutReach via Tele-genetics (EfFORT) Study

In the experimental group, participants will provide the study with the names and contact 
information of their ARR and agree to notify their relatives of the familial results by a certain 
date, after which the study team has permission to contact the ARR directly. The proband 
can change their mind and opt-out of or delay study team member contact of their ARR at 
any point

Unpublished not for distribution 



Proband with cancer 
has testing and ARR
identified

ARR 1

ARR 2

ARR 3

consultand

consultant

consultand

consultand

Counsels
Tests
Refers for
Local
intervention

ARR= At Risk Relative

Proband with cancer 
has testing and ARR
identified

ARR 1

ARR 2

ARR 3

Proband with cancer 
has testing and ARR
identified

ARR 1

ARR 2

ARR 3
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CANCER GENETICS CASCADE CONSORTIUM

•Research and clinical consortium

• Members agree that for family members of probands 

seen at home institution but residing in catchment of 

Consortium member, a remote consultation model will be 

used wherein the institution of residence of the proband 

provides (and bills for) consulting service for ARR via 

remote model, with the Consortium member in the 

catchment where the ARR resides serving as the M.D. 

requestion consultation.

•The local  M.D. requesting consultation then becomes the 

physician of record, and resources of that institution 

become available for follow up screening, surgery  etc 

•Consortium follows uniform practices

•Consortium for implementation science/psychosocial 

research and grants

•Intent to form a consortium as first step 

Unpublished not for distribution 



• Challenges to expansion of clinical based genetic testing include plateau of demand, access, 
reimbursement, as well as proliferation of  consumer-initiated testing for profit companies

• Wide dissemination of consumer initiated testing is increasingly encountered and poses risks 
of analytic, interpretative error, poor communication, cost, access, Role of FDA could/should  
be enhanced in oversight of Laboratory Developed Tests, including Consumer Initiated Tests as 
well as Third Party Interpretative Services. The VALID Act is one such mechanism.

• New solutions include regulatory empowerment of the FDA via the VALID Act, and role of FTC

• New solutions to increase access, decrease complexity include founder mutation screening 
with internet/digital tools, but challenges in implementation, uptake, health professional 
willingness /ability to provide follow up, and completion of testing

• Cascade testing offers opportunities to scale and facilitate familial diffusion  of genomic risk 
information using web- based approaches and novel remote consultation models that could 
be national (international) in scope

Conclusions 
New Approaches and Challenges to Genetic Testing for Cancer Risk
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