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• Review current professional society guidelines and industry practices as 
they relate to carrier screening.

• Discuss the current commercial landscape of expanded carrier screening 
offerings and how recent events have shifted clinical practices and 
operations.

• Examine considerations and potential best practices around expanded 
carrier screening including how/if these practices may translate to third-
party reproduction.

Expected Learning Outcomes 



Why has carrier screening gotten increasingly 
more complex, and how can we try and 
weather the storm?
How do we try and evaluate the clinical 
utility of carrier screening?
What does the future of carrier screening 
look like?

Today, I’d like to address: 



• Goal: To identify individuals or couples that are 
at-risk to have a child with an autosomal 
recessive (AR) or X-linked (XL) disorder

• ACOG vs. ACMG recommendations
• ACOG: Cystic fibrosis, spinal muscular atrophy, 

hemoglobin disorders, fragile X (select indications), 
Ashkenazi Jewish disorders (ethnicity-specific)

• ACMG: “Tier 3” panel (113 AR and XL disorders), “Tier 
4” panel for select indications

• ASRM donor recommendations: CF, SMA, 
hemoglobinopathies, fragile X (oocyte), expanded 
carrier screening “may also be appropriate”

#1: Conflicting professional guidelines

Presenter Notes
Presentation Notes
NSGC ECS statement



#2: Instability in the genetic testing industry

Presenter Notes
Presentation Notes
- Another large genetic testing company announced another round of layoffs in 2023 which followed a large reduction in workforce the year prior, reporting a net loss of 1.3 billion from January to September 2023



#3: Lack of coverage by payors
• Securing payor coverage for expanded 

carrier screening (ECS) remains a challenge
• CPT code 81443 has not been covered by 

most insurance plans
• Result is labs “stacking” CPT codes

• Uptick in denials has been observed, 
affecting lab reimbursement

• Some labs have promised patients low out-
of-pocket costs when insurance does not 
cover testing

Presenter Notes
Presentation Notes
Many payors argue there is not yet enough evidence of clinical utility for many of the genes included in ECS panels
It is highly likely that the OOP costs do not cover the costs of the test, resulting in lack of profitability for the lab
Genetic testing is very costly to labs – genetic testing is more labor-intensive, time consuming, requires a higher-wage staff, and may involve more costly technology. And for many companies, it includes genetic counseling services, which are bundled into the cost of the test
This may continue to be an issue until there is a clear adoption of ECS has a recommended form of screening by ACOG




1) Vet your laboratory partner
2) Evaluate panel composition, size, and reporting policies
3) Consider use of gamete donation in the equation

Components of a successful carrier screening 
protocol



Client 
support

Clinical 
support

Laboratory 
stability

Flexible 
panel 

options
Cost

1. Vetting your laboratory



• Integration with clinic logistics/EMR
• User-friendly portal
• Reasonable turn-around times
• Reliable support through local rep/client 

services
• Adaptability to feedback

Vetting your laboratory: Client support

Client 
support



• Access to clinical professionals
• Availability of genetic counseling services
• Transparency in testing/reporting policies
• Ability to tailor testing/reporting to client 

needs

Vetting your laboratory: Clinical support

Client 
support
Clinical 
support



• In-network status with payors
• Transparent, responsible billing practices
• Out of pocket options for patients?

Vetting your laboratory: Cost

Client 
supportCost



• Profitability/losses
• Market share
• Diversity of testing portfolio (additional 

services outside reproductive genetics?)
• Scalability

Vetting your laboratory: Laboratory stability

Client 
support

Laboratory 
stability

Presenter Notes
Presentation Notes
- High-margin genetic tests can offset losses from low-margin tests for labs




• Availability of guidelines-based panels
• Availability of custom panels
• Availability of single gene panels
• Inclusion/exclusion of benign conditions and 

variants

Vetting your laboratory: Flexible panels

Client 
support

Flexible 
panel 

options



 Does the lab offer panels that meet/exceed professional guidelines?
 Does the lab offer flexibility and customization of their panels?
 Does the lab offer single gene testing options?
 Does the lab consider technical difficulties for more common conditions 

over adding rare genes with limited ability to interpret variants?
Example: 21-hydroxylase deficient congenital adrenal hyperplasia
Gene is difficult to test, but incidence (non-classic) is as high as 1 in 27 in some 

populations

 Does the lab practice quality, responsible reporting?

2. Evaluate panels and reporting



What results in reporting variability?

Laboratory policies
• Reporting benign variants
• Variant reclassifications
• Call out of “manifesting carriers”

Structure of test report
• Readability for non-genetics 

professionals
• Reportable as carrier or included under 

“special notes” / appendix section

Variant classification discrepancies
• Differing variant curation approaches
• Variable internal data

Detection rate/coverage
• Test methodology
• Testing of technically complex genes 

(CYP21A2, F8, FXN)



- Cases in literature
- Population 
databases

- Variant databases 
(ClinVar)

- In silico analyses

Variant of 
Uncertain 

Significance

Benign / 
Likely 

Benign

Pathogenic 
/ Likely 

Pathogenic

Presenter Notes
Presentation Notes
Population databases: frequency of variants in large populations
In silico analyses: The algorithms used by each tool may differ, but can include determination of the effect of the sequence variant at the nucleotide and amino acid level including determination of the effect of the variant on the primary and alternative gene transcripts, other genomic elements, as well as the potential impact of the variant on the protein




• Donor had prior genetic testing indicating he was a carrier for the 
c.886A>T variant in GLA associated with Fabry disease carrier status

• Lab closures/changes in testing logistics necessitated subsequent carrier 
screening at another laboratory

• Carrier screening was negative for Fabry disease

• Second laboratory classified c.886A>T as VUS
• Confirmed the lab was using the same evidence, but had different criteria for 

evidence of pathogenicity

• How to manage this donor’s carrier status?

Case example: Discrepant classifications

Presenter Notes
Presentation Notes
- Many banks might err on the side of caution and label this donor as a carrier for Fabry disease; however, this also may result in the donor being ineligible (particularly if an oocyte donor)



• Most new, prospective donors 
are having ECS during their 
qualification

• ECS is logistically more complex 
in third-party

• Ever-evolving panels and lab 
closures exacerbate difficulties 
with mismatched panels (Figure 
1)

• Commercial ECS labs may not 
include certain genes on ACMG’s 
Tier 3 list (Table 1)

3. ECS & gamete donation

Presenter Notes
Presentation Notes
Does the lab offer single gene testing for recipient/donor matching?
What are the lab’s reporting policies on mild/manageable conditions or variants?



 Rate of carrier/carrier matches?
 Self-reported versus genetic ancestry?
 Frequency of carriers who would have been 

“missed” using ethnicity-based carrier 
screening?
 Reproductive decision-making in at-risk 

couples?
 Predictability of diagnoses of genetic conditions 

in a pediatric population?

How do we evaluate clinical utility of ECS?

Largely, there is no 
consensus as to the best 

way to approach this.



Pediatric clinic, academic institution
• Roche et al., 2023

• Retrospective chart review 2017 – 2020 of 
autosomal recessive (AR) & X-linked conditions

• 8% of patients were diagnosed
• Of these, 61% could have been predicted in advance 

using commercially-available 526 gene panel

• VUS cases were taken into account – these 
would not have been reported on ECS

• Most frequent diagnoses: G6PD deficiency, 
GJB2-related hearing loss, MCAD deficiency

Examining pediatric populations

Presenter Notes
Presentation Notes
Roche et al paper: What proportion of pediatric patients seen by a medical genetics practice could have had their diagnosis predicted if parents had undergone currently available ECS at the time of data collection in 2021?
For the 39 cases for which disease would not have been predicted by parental ECS, the reasons included: gene not on the panel in 26/39 (67%), gene on the panel but at least one of the mutations was classified as a VUS and would not have been reported via ECS in 11/39 (30.8%), at least one mutation was de novo in 2/39 (5%). 
If the ECS reported on all variants including VUSs, 11 additional subjects would have had their diagnosis predicted by parental ECS for a total of 71 of 99 cases (71.7%).




DCP from gamete bank reports
• Isley et al., 2023
• Adverse outcome reports from three sperm banks 

from a three-year period were reviewed for 
diagnoses of AR conditions in donor-conceived 
persons (DCP)

• 30 cases were identified
• 28 unique donors, 21 unique genes
• Five genes (PAH, GAA, GJB2, USH2A, ACADM) were 

implicated in more than one report involving persons 
from different donors

• Taking VUS cases (n=6) into account, 43% of cases 
would have been predicted using an ACMG Tier 3 
panel

• ~80% of donors had undergone ethnicity-based 
screening only

Examining pediatric populations
Diagnosis Gene involved Did donor have ECS? Gene on ACMG tier 3 list?

Child with 3-methylcrotonyl-CoA 
carboxylase deficiency MCCC1 No No

Child with congenital adrenal hyperplasia CYP21A2 No Yes
Child with congenital disorder of 
glycosylation type 1A PMM2 No Yes

Child with cystinosis CTNS No No

Child with cystinosis CTNS No No
Child with ectodermal dysplasia/odonto-
onycho-dermal dysplasia WNT10A No No

Child with Fraser syndrome FRAS1 Yes No

Child with Hurler syndrome IDUA No Yes

Child with Joubert syndrome KIAA0586 No No

Child with MCAD deficiency ACADM No Yes

Child with MCAD deficiency ACADM Yes Yes

Child with mevalonate kinase deficiency MVK No Yes

Child with nonketotic hyperglycinemia AMT No No

Child with nonsyndromic hearing loss GJB2 No Yes

Child with nonsyndromic hearing loss STRC Yes No

Child with nonsyndromic hearing loss GJB2 No Yes

Child with ocular myasthenia gravis POLG No Yes

Child with phenylketonuria PAH No Yes

Child with phenylketonuria PAH No Yes

Child with phenylketonuria PAH No Yes

Child with polycystic kidney disease PKHD1 No Yes

Child with Pompe disease GAA No Yes

Child with Pompe disease GAA No Yes

Child with Pompe disease GAA No Yes

Child with primary microcephaly type 8 CEP135 Yes No

Child with RYR1-related disease RYR1 Yes No

Child with Stargardt disease ABCA4 No No

Child with Usher syndrome type 2A USH2A Yes Yes

Child with Usher syndrome type 2A USH2A No Yes

Child with Usher syndrome type 2A USH2A No Yes

Presenter Notes
Presentation Notes
- Nearly half (47.6%) the implicated genes were not included on the Tier 3 list





Closing thoughts
• Addressed the massive upheaval in the reproductive 

genetics industry, resulting in major disruptions in the IVF 
space

• CALLS TO ACTION:
• Acknowledge the need for genetic expertise in the reproductive 

medicine space
• Support efforts related to recognition and reimbursement of genetic 

counseling as an independent service

• What does the future of carrier screening look like?
• Is there a “one-size fits all” panel?
• Will panels continue to get larger? Should they?
• Will whole exome sequencing be the way of the future?
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