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The landscape of payment for genetic testing has been changing, with an increase in the number
of laboratories offering testing, larger panel offerings, and lower prices. To determine the influence
of payer coverage and out-of-pocket costs on the ordering of NGS panel tests for hereditary cancer
in diverse settings, we conducted semi-structured interviews with providers who conduct genetic
counseling and order next-generation sequencing (NGS) panels purposefully recruited from 11
safety-net clinics and academic medical centers (AMCs) in California and North Carolina, states
with diverse populations and divergent Medicaid expansion policies. Thematic analysis was done
to identify themes related to the impact of reimbursement and out-of-pocket expenses on test
ordering. Specific focus was put on differences between settings. Respondents from both safety-
net clinics and AMCs reported that they are increasingly ordering panels instead of single-gene
tests, and tests were ordered primarily from a few commercial laboratories. Surprisingly, safety-net
clinics reported few barriers to testing related to cost, largely due to laboratory assistance with
prior authorization requests and patient payment assistance programs that result in little to no
patient out-of-pocket expenses. AMCs reported greater challenges navigating insurance issues,
particularly prior authorization. Both groups cited non-coverage of genetic counseling as a major
barrier to testing. Difficulty of access to cascade testing, particularly for family members that

do not live in the United States, was also of concern. Long-term sustainability of laboratory
payment assistance programs was a major concern; safety-net clinics were particularly concerned
about access to testing without such programs. There were few differences between states. In
conclusion, the use of laboratories with payment assistance programs reduces barriers to NGS
panel testing among diverse populations. Such programs represent a major change to the financing
and affordability of genetic testing. However, access to genetic counseling is a barrier and must be
addressed to ensure equity in testing.

Keywords

11

cost; decision-making; genetic testing; hereditary cancer panels; reimbursement; underrepresented
populations

INTRODUCTION

Approximately 30% of spending on genetic testing is now attributable to hereditary cancer
panel tests (Phillips et al., 2018). Increased efficiency of testing multiple genes with next-
generation sequencing (NGS) may result in an increased ability to identify individuals with
pathogenic variants in hereditary cancer genes, rendering panel testing advantageous as
compared to single-gene testing in many scenarios (Alvarado et al., 2020). For example,
because as many as 50% of patients with hereditary breast and ovarian cancer may not

be identified with BRCA1/2testing (Alvarado et al., 2020; LaDuca et al., 2020). NCCN
guidelines suggest that patients who meet the criteria for genetic testing may benefit from
NGS panel testing (Daly et al., 2020).

Concomitant with the increased use of NGS panel tests are changes in the testing and payer
landscape. There has been an increase in the number of laboratories offering testing, as
well as the introduction of larger panels and an overall market reduction in pricing. State
and federal policies may also play a role in test access and utilization. For example, the
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Affordable Care Act (ACA) requires payers to cover genetic counseling and BRCA1/2
testing for women at increased risk for breast cancer, and Medicaid expansion has been
associated with a rise in multigene panel testing (Zhou et al., 2019). However, there is
significant variation in coverage for NGS panel tests between commercial payers (Trosman
etal., 2017).

Cost of testing and payer coverage have been described as major challenges to the adoption
of new technologies, and willingness-to-pay for genetic testing varies greatly among patients
(Guo et al., 2020). Furthermore, access to new technologies has traditionally lagged in
underserved populations, so there may be differential access to NGS panel tests across
populations (Kurian et al., 2019). For example, patients presenting to a comprehensive
cancer center were more likely to undergo genetic testing compared with safety-net clinics
(Huang et al., 2019), but the reasons for those disparities are not well-characterized.
Understanding the impact of payer coverage and out-of-pocket (OOP) costs on genetic test
ordering and patient uptake is critical to ensuring widespread and equitable access.

Little is known about how payer coverage and OOP costs impact provider ordering of NGS
panels in the current clinical and reimbursement landscape. Provider decisions to order
genetic testing may be affected by factors that are not well-captured in quantitative studies.
In such situations, exploration via qualitative methods can provide in-depth information
about attitudes, behaviors, and contextual factors that may influence the test ordering
process (Pope & Mays, 1995). Because the influence of payer coverage and OOP costs may
differ based on local regulations and settings, we sought to understand how these factors
may affect ordering and uptake of NGS panels by interviewing providers who counsel
patients about and order NGS panel tests at academic medical centers (AMCs, tertiary

care hospital systems associated with medical schools) and safety-net clinics (hospitals and
clinics that largely serve vulnerable populations) in California and North Carolina, two states
with diverse populations and divergent Medicaid expansion policies under the ACA.

MATERIALS AND METHODS

Participants

The research protocol was reviewed and considered exempt by the UCSF Committee on
Human Research. We sought to recruit key informants such as genetic counselors, clinical
geneticists, and oncologists—henceforth referred to as a group as respondents—who had
experience counseling patients about genetic testing and ordering NGS panel tests in two
states, California and North Carolina, and two settings, AMCs and safety-net clinics. The
two states were chosen based on state Medicaid policy differences, as California is a
Medicaid expansion state while North Carolina declined Medicaid expansion under the
ACA. Thus, access to and coverage of genetic testing may differ in these states. AMCs
are tertiary care hospital systems associated with medical schools and have research and
educational missions along with patient care. Safety-net clinics provide care to a substantial
share of vulnerable populations, regardless of ability to pay, and generally have large
Medicaid populations. Since the two settings serve different populations, the financial
implications of genetic test ordering may differ.

J Genet Couns. Author manuscript; available in PMC 2022 March 03.
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2.2 Instrumentation

A semi-structured interview guide, available in the Data S1, was developed based on a
conceptual framework for the adoption of molecular genetic tests (Figure 1) (Trosman et al.,
2020). Adoption factors such as the care delivery pathway, coverage, and cost, and role of
actors such as clinicians, patients, health systems, and laboratories were considered when
creating the interview guide. The guide was developed and reviewed by the study team

who have expertise in medical genetics, oncology, health economics, precision medicine,
and healthcare business models. The final guide included questions pertaining to the testing
pathway, the impact of payer coverage and OOP expenses on testing decisions, clinician
discussion about OOP costs, challenges, and potential solutions to help facilitate testing, and
the role of direct-to-consumer and hybrid (laboratories that are consumer-facing but offer
medical-grade testing ordered through the patient's or the laboratories’ clinician (Phillips et
al., 2019)) laboratories.

2.31 Procedures

We conducted purposive sampling of providers who provided genetic counseling at AMCs
and safety-net clinics in California and North Carolina. Initial institutions and contacts were
identified in January 2020 through referrals from local and national oncologists, clinical
geneticists, genetic counselors, and Medicaid policy experts. We reached out to contacts at
5 AMCs and 6 safety-net clinics we were referred to and requested the names of providers
who had experience counseling patients and ordering HCP tests. E-mail invitations were
sent in February and March 2020 to those informants, and at least one provider from each
institution invited to participate was interviewed.

Interviews were conducted by two investigators (GL, a physician, and JT, a researcher with
expertise in adoption and coverage of genetic testing) between February and April 2020.
Verbal consent was obtained from all respondents prior to the interview. All interviews were
recorded and transcribed verbatim.

2.41 Data analysis

Transcripts were coded independently by two investigators with different backgrounds
(GL, JT) using deductive thematic analyses (Braun & Clarke, 2006). Related codes were
collapsed into key themes based on the interview guide in an iterative and consensus-based
approach, and themes were also stratified based on settings and states. Codes and themes
were also reviewed by experts in medical genetics (MS, AK), health economics (KP),
insurance coverage (MD), and healthcare business models (CW) for triangulation and
consensus regarding the identification of key themes.

31 RESULTS

A total of 14 interviews from 11 cancer genetics or oncology clinics (3 AMCs and

4 safety-net clinics in California, 2 AMCs and 2 safety-net clinics in North Carolina)

were conducted. Respondents were primarily genetic counselors (12), but also included an
oncologist (1), and an oncology nurse practitioner trained in cancer genetic counseling (1).

J Genet Couns. Author manuscript; available in PMC 2022 March 03.
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The respondents were largely female (93%) and had a mean of 12.7 years in practice (range
1-35 years).

We identified the following two main areas of focus: the processes of ordering NGS panels
and the challenges and potential solutions for NGS panel test ordering for hereditary cancer
(Tables 1 and 2). The processes of ordering NGS panels were further organized into 4
themes: (1) Factors affecting laboratory choice and test ordering, (2) Experience with
insurers, (3) Patient OOP costs, and (4) Alternate payment mechanisms for non-covered
tests. We also compared our findings between states and settings (Table 3).

Factors affecting test ordering and laboratory choice

All respondents reported that they usually worked with one or two specific commercial or
hybrid laboratories to order NGS panel testing. Factors important in choosing laboratories
included the availability of large panels, ease of working with the laboratories, transparent
billing practices, and low OOP costs (Table 1). For AMCs, laboratories that accepted the
patient's insurance and share data with ClinVar were also mentioned as selection factors.
For safety-net clinics, laboratories contracted with Medicaid plans and those willing to offer
testing with little or no OOP costs to patients were most often selected.

Respondents reported that their clinics increasingly order multigene panels rather than
single-gene tests for hereditary cancer testing. They primarily relied on NCCN guidelines,
patient history, clinical judgment, and test panel offerings from laboratories when deciding
which tests to order. There were few clinic or institution-wide policies or protocols for
ordering testing. Respondents also reported that insurance coverage of panels was less
frequent than coverage of single-gene tests. However, the majority described little to no
OOP expenses to the patient even if an insurer did not formally cover panel testing or the
patient did not meet insurer criteria for panel testing, due to some laboratories absorbing
the additional cost of panel testing, differential pricing for direct payment by patients, and
laboratory payment assistance programs for patients unable to afford the cost.

Experience with insurers

Almost all respondents relayed that insurance coverage was not a significant barrier

to testing because of laboratory policies that cap patient OOP costs, assist with prior
authorization and provide patient payment assistance programs for patients unable to afford
testing. Figure 2 summarizes the most common coverage and payment pathways that
respondents described. Laboratory payment assistance programs had the most impact on
patients at safety-net clinics: the assistance offered with insurance authorization and waived
fees allowed for test ordering with little concern for the patient's ability to pay.

Experience with insurers varied both by insurer and by setting (Tables 1 and 3). AMCs
mainly served patients with commercial insurance or Medicare and reported that the burden
of prior authorization constituted their most significant frustration, since many insurers only
cover single-gene tests like BRCA, for example, and not larger panels. Some commercial
insurers required clinicians themselves to file the prior authorization paperwork. On the
other hand, respondents from safety-net clinics reported that they did not have many barriers
with regard to prior authorization because they either worked with Medicaid contracted

J Genet Couns. Author manuscript; available in PMC 2022 March 03.
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laboratories or laboratories would manage the prior authorization process on behalf of their
patients. Respondents from both AMCs and safety-net clinics also expressed frustration
about the lack of insurance personnel with genetics expertise, which further complicated
efforts to obtain prior authorization. Finally, some respondents reported frustration at having
to spend additional time explaining that the explanation of benefit statement from insurance
was not a bill in order to allay patient anxiety when such communications were received
from insurance companies.

3.31 Patient out-of-pocket expenses

Prior to ordering testing, respondents at both AMCs and safety-net clinics reported

that genetics professionals routinely counseled their patients about potential OOP costs.
However, OOP cost was almost never a barrier to testing. Respondents reported that
laboratory direct pricing to patients capped OOP costs between $0-$250, depending on
insurance coverage and financial need. As a result, very few patients declined testing due

to cost considerations. For patients with insurance deductibles, the decision to bill insurance
was largely dependent on whether the deductible had been met; patients whose deductible
exceeded the laboratory OOP maximum often elected to pay the laboratories directly and not
bill insurance for testing.

3.41 Alternate payment mechanisms

The majority of respondents reported that while they were aware of alternate payment
mechanisms such as research studies, charitable grants, or institutional fee waivers, such
programs were used only occasionally since laboratories offer affordable pricing to patients.

3.51 Challenges and solutions related to payer coverage and out-of-pocket costs

Respondents reported few challenges to arranging for NGS panel testing for their patients.
A substantial barrier to testing appears to be that visits for genetic counseling by a genetic
counselor may not be covered by insurance. As a result, patients who cannot afford the fee
for genetic counseling may not be able to access testing (Table 2). Furthermore, respondents
at safety-net clinics perceived that some patients may not have followed up for genetic
counseling because they believed that sophisticated genetic testing was out of their reach
financially (Table 2). The logistics of arranging genetic counseling visits, particularly in
rural areas, was also mentioned as a barrier to testing. For example, one respondent who
practices in rural North Carolina felt that her inability to do telegenetic counseling due to
lack of reimbursement for telephone visits and the need for physician supervision for all
visits limited access to testing, as patients in rural counties may face difficulty traveling to
the clinic.

Although respondents felt that laboratory payment assistance programs and expansion

of coverage by many insurers facilitated testing, there remain some coverage-related
challenges. Medicare's restrictive coverage policies, which largely do not cover testing for
patients without a cancer history, and constant changes in coverage policies by commercial
insurers that are not always in line with NCCN guidelines, were cited as significant
concerns. Furthermore, many respondents were concerned that laboratory direct payment
and patient assistance programs would not be sustainable in the long term, leaving large

J Genet Couns. Author manuscript; available in PMC 2022 March 03.
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gaps in the ability of clinicians to offer affordable testing to their patients. This was
particularly true for safety-net clinics, as most of their patients would not be able to

afford testing otherwise. Finally, although some laboratories offer no-cost cascade testing
to family members, the logistics of cascade testing were cited as challenging. For example,
for patients with families who live outside of the United States, access to testing may be
limited by living in locations where testing and genetic counseling are not readily available.

3.6 1 Solutions for payer coverage and out-of-pocket cost-related challenges

When queried about potential solutions to payer coverage or patient OOP cost-related
challenges, respondents felt that helpful policies to improve access to NGS panel tests would
be full reimbursement by insurers of both genetic counseling and testing in appropriate
patients (Table 2). Eliminating the need for prior authorization for certain patients (e.g.
those who meet NCCN criteria for testing) and having people at insurance companies who
are more knowledgeable about the nuances of genetic testing during the prior authorization
process were also suggested as potential ways to mitigate the challenges of ordering NGS
panel tests. Finally, respondents at safety-net clinics suggested that better outreach efforts to
underserved patients to help them understand that testing is available and affordable to them
would be helpful in improving testing access.

3.71 Comparisons between states and settings

There were no differences in NGS panel test ordering practices between clinics in California
and North Carolina, even with differing Medicaid policies and different populations. This
appears largely because clinics in both states used the same laboratories for testing. There
were also few differences in NGS panel test ordering practices between AMCs and safety-
net clinics (Table 3), as differences in socioeconomic status or insurance were superseded
by laboratory payment assistance programs, making test access equitable for patients who
were able to access clinical care. Respondents from AMCs tended to see more patients with
commercial insurance and thus reported a greater burden of prior authorization paperwork.
Respondents from safety-net clinics were concerned about their ability to offer counseling
and testing to their patients due to barriers to accessing genetic counseling, particularly in
more rural areas. Finally, respondents at both AMCs and safety-net clinics had significant
concerns about what might happen to access and affordability of testing if laboratories ended
their programs offering low-cost testing to patients.

41 DISCUSSION

Our study examined the impact of payer reimbursement and out-of-pocket expenses on
hereditary cancer panel test ordering in the academic and safety-net settings in two states
with diverse populations and divergent state Medicaid policies. We found surprisingly few
differences. Both AMCs and safety-net clinics largely worked with laboratories that offer
testing for little to no OOP cost to patients, resulting in relatively few economic barriers to
testing. Importantly, although multigene panels are not routinely reimbursed by some payers,
laboratories either worked with payers directly to determine reimbursement, or offered
patients testing at affordable or no cost.

J Genet Couns. Author manuscript; available in PMC 2022 March 03.
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Prior studies have documented differences in the utilization of genetic testing, particularly
for Medicaid patients (Hall & Olopade, 2006; Kurian et al., 2017). Thus, an unexpected
finding from our study is that Medicaid patients had few financial barriers to obtaining
testing. Conversely, Medicare patients were less likely to have coverage for genetic
counseling and testing, and patients with commercial insurance were more likely to have
significant prior authorization hurdles and face higher OOP costs depending on their
deductibles and benefit structure. Although historically cost concerns have been a strong
determinant of willingness to undergo testing (Steffen et al., 2017), laboratory payment
programs with capped OOP costs and patient assistance programs largely appear to mitigate
this issue. However, even with laboratory payment assistance programs, respondents
observed that some patients may not get tested due to lack of awareness that testing is
accessible and affordable to them. Efforts to reach out to those patients are critical to
achieving equitable genetic testing and treatment.

Our respondents reported that access to genetic counseling is a significant barrier to
accessing testing. This is in part due to lack of coverage of genetic counseling by some
insurers. For example, Medicare only covers genetic counseling for specific situations and
also does not allow for independent billing by certified genetic counselors or reimbursement
for genetic counseling done solely by genetic counselors. Additionally, many insurers
require genetic counseling as a pre-requisite for genetic testing (Stenehjem et al., 2018), and
with the current shortages in both the clinical geneticist and genetic counselor workforces
(Dragojlovic et al., 2020; Maiese et al., 2019), such policies present a barrier to genetic
testing access. Additionally, there is an evidence that such requirements may prevent patients
from receiving appropriate genetic testing (Stenehjem et al., 2018), as referring providers
may lack the knowledge to help their patients obtain genetic testing through other pathways.
Alternate models of care, such as direct-to-consumer testing or laboratory-employed genetic
counselors that are available for consultation to patients and non-genetic professional
clinicians (e.g. primary care physicians), could augment traditional genetic counseling
visits (Phillips et al., 2019). However, given the complex nature of genetic testing results,
including variants of uncertain significance and the potential need to test family members,
models that do not ensure adequate pre- and post-counseling of patients undergoing NGS
panel testing may result in inappropriate testing and harm to patients.(Roberts & Ostergren,
2013).

Policies of commercial testing laboratories have had an increasingly significant influence
on the delivery of genetic testing services (Wolff & Wolff, 2018). Our study found that the
clinics at AMCs and safety-net clinics represented by the respondents in our study utilized
for-profit laboratories for NGS panel testing in part due to their pricing policies, which
provide for no or low OOP costs if panel testing is not covered (which is the case for most
insurers), no-cost cascade testing for family members, and financial assistance programs for
low-income patients. However, a major concern amongst respondents was whether having
laboratories subsidize testing is a sustainable model of care. Almost all respondents worried
about what would happen if such programs were to end, since such programs offer an
affordable testing option to patients, regardless of insurance coverage. This is a particular
concern for safety-net clinics, where financial barriers would prevent a large proportion of
patients from being able to afford testing, potentially opening up disparities in testing that

J Genet Couns. Author manuscript; available in PMC 2022 March 03.
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are minimized by the current payment model (Erwin et al., 2020). Additionally, bypassing
insurance companies for payment may result in greater difficulties in convincing insurers to
cover NGS panels in the future. Finally, some no-cost options may require that patients share
their de-identified genetic information with a third party (and opting out of data sharing may
increase the patient's costs), which may be one way that laboratories are able to minimize
OOP costs to patients. Although data sharing can have substantial benefits to society in
terms of increasing knowledge and ability to diagnose and treat diseases, it also presents
privacy concerns and concerns about data ownership that may require navigation in the
future as testing becomes more widespread and easily accessible.

Study limitations

Typical of qualitative studies, our findings may not be generalizable to settings outside of
the 11 clinics represented by the 14 respondents interviewed. Our findings were consistent
across settings, making it more likely that our findings may be transferable to other settings;
however, there is a need to confirm these findings in broader populations and a national
survey of genetic counselors is ongoing. The majority of respondents who were referred to
us and agreed to participate were genetic counselors; others who order NGS panel tests may
have described different experiences, challenges, and solutions. The programs represented
by the respondents ordered NGS panel tests largely from two laboratories, whose payment
programs may differ from other laboratories. Finally, semi-structured interviews may miss
topics related to payer reimbursement and OOP expenses. Our interview guide was based on
a conceptual model of genetic test adoption and we used extensive triangulation for coding,
making this less likely. However, future work is needed to investigate other topics related to
reimbursement, such as insurer coverage of potential follow-up diagnostic testing resulting
from NGS panel testing.

In conclusion, use of laboratories with payment assistance programs reduces barriers to
NGS panel tests for hereditary cancer among diverse populations. However, we found that
the main barriers to accessing testing are not the cost, or insurance coverage of the test
itself, but the lack of insurance coverage for genetic counseling and the difficulty of cascade
testing. These barriers need to be addressed to ensure testing equity. The current business
model of commercial laboratories offering payment assistance programs represents a major
change to the financing and affordability of genetic testing. Whether this model of payment
is sustainable and how that impacts test access and equity remain to be evaluated.
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What is known about thistopic

The use of NGS panel tests for hereditary cancer has been increasing, although use

may be lagging in underserved populations. Little is known about how the changing
laboratory, payer, and coverage landscape have affected the ordering of hereditary cancer
panel tests in diverse settings.

What thispaper addsto thetopic

There are currently few financial barriers to access for NGS panel tests for hereditary
cancer, largely due to laboratory patient payment assistance programs, though the
sustainability of such programs is of concern. However, insurance non-coverage of
genetic counseling and access to family cascade testing remain barriers to obtaining
testing for many patients.
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Adoption Factors

Adoption Actors and Roles

Cliniclans
Make ordering decisions
- with patients;
order the test

Heatth Care Pathology labs
l Evidence Utiity Care delivery Tockons Croste
make te. avallable;
«Analytic «Cinical utiity *Famikarity / +Pationt f.ng &
validity, clinical / ouicomes inouece +Clinician demand s
vahdity and +Decision « Technalogic +Guidelines and
clinical Wity ity compinRy certfications Health systems
- Research ' ocuss Of 014ering g gimbursement Insttuonal priontes;
*Quaiity of utility +Costs, cost. Budgeting decisions,
evidence ‘Blopsy & sample  gprectiveness institutional standards
management

Patients
\Make ordering decisions|
- with physicians

FIGURE 1. Conceptual Framework for Adoption of Genomic and Molecular Tests.
Schematic showing the potential factors and actors that could contribute to the adoption of

genomic and molecular tests. Factors that were investigated in our study are in bold
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Genetic counseling | Discussion of OOP Test billing Patient OOP
1 Lab bills
! Yes payer
| (Medicare or
i Explain to patient : N ZLELS)
' > that there will likely Patient fits payer Patient does not pay
j be no OOP EUEi OOP for test
! Patient with Medicare
! Y Lab assumes
; or Medicaid oo
N — Genetic Decision to .
start counseling [~ order the = A ) Patient decides to
session test ' Patient with L

4 private insurance bill insurance and
! = = pay relevant OOP
H Discuss with
’ patient: bill Prior auth Yes Patient decides not
\ || insurance & pay submitted by Insurance to bill insurance and

Some patients self- i OOP or capped lab or clinic approved? pay lab capped OOP

exclude, assuming i OOP option

they could not afford . No =

cost / co-pay of ! Patient pays lab

genetic counseling i capped OOP to lab

d/or testi !

i | Patient can't pay lab
" . ; capped OOP and
; Patient uninsured .
| or salfpay applies for payment
‘1 Explain to patient =
* L the capped 0OP Patient p:-Jyst‘I)alt;b
] option capped OOP
i ient can't pay 1l
| capped OOP and

applies for payment

FIGURE 2. Schematic Representation of Payment Pathways for NGS Panel Testsfor Hereditary
Cancer.

Typical test ordering and coverage/patient out-of-pocket cost scenarios. Example of lab with
programs for assuming costs for Medicare and Medicaid patients
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