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Importance: Hereditary breast and ovarian cancer syndrome (HBOC) is most often caused by pathogenic var-
iants in the BRCA1 or BRCA2 genes. Guidelines exist for genetic testing in patients at high risk, yet significant
disparities in genetic testing and management remain. These disparities result in missed opportunities for cancer
prevention and treatment.

Objective: This review details the multiple layers of disparities in genomic knowledge, testing referral, comple-
tion, and posttesting risk reduction for at-risk populations.

Evidence Acquisition: A comprehensive search of the PubMed database was conducted in September 2023
for studies addressing disparities at all points of HBOC risk assessment and risk reduction.

Results: Disparities in genomic knowledge, referral and testing, and in cancer risk reduction exist by race, eth-
nicity, insurance status, socioeconomic status, age, and care setting in the United States. Many mitigation strat-
egies have been explored with some success.

Conclusion: Each component contributes to a “leaky pipe” in BRCA testing and management whereby pa-
tients eligible for intervention trickle out of the pipe due to inequities at each step. Implementation of proven strat-
egies aimed at disparity reduction in this setting is essential, as well as additional strategy development.

Relevance: This review provides clinicians with a comprehensive understanding of disparities in the identifica-
tion and management of individuals at risk for or diagnosed with HBOC and strategies to reduce disparities in
their own practice.

Target Audience: Obstetricians and gynecologists, family physicians.

Learning Objectives: After participating in this activity, the learners should be better able to discuss disparities
in the testing for and risk-reducing management of patients with pathogenic variants of BRCA1/2; describe pop-
ulations in which these disparities are greatest; and explain proven strategies for practice change to mitigate
these disparities.

Hereditary breast and ovarian cancer syndrome
(HBOC), most commonly caused by pathogenic vari-
ants in the BRCAI and BRCA?2 genes, is a well-known
genetic cancer syndrome that accounts for 10% of all
breast cancer cases and up to 20%—-25% of ovarian,
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fallopian tube, and primary peritoneal cancer cases.'
Breast cancer is the leading cause of cancer in women
in the United States, with more than 239,000 new cases
diagnosed and more than 40,000 deaths in 2020.? Ovar-
ian cancer is the second most prevalent gynecologic
cancer and accounts for the most deaths due to gyneco-
logic cancer at a rate of 9.2/100,000 women.>

Current National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines in Oncology
(NCCN Guidelines) and the American Society of Clin-
ical Oncology recommend germline genetic testing
(GGT) for any woman diagnosed with breast cancer
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at 50 years or younger and in individuals of any age
when treatment decisions may be impacted, such as
when treatment with a poly(ADP-ribose) polymerase
(PARP) inhibitor may be considered. The Society for
Gynecologic Oncology (SGO), American Society of
Clinical Oncology, and NCCN Guidelines recommend
genetic testing for any individual with a personal or
family history (first-or second-degree relative) of epi-
thelial ovarian cancer (EOC), including fallopian tube
and primary peritoneal cancer, at any age, and for pa-
tients with high probability of a pathogenic variant
based on a validated model.*>~> Family history of other
BRCA-related cancers including prostate and pancre-
atic cancers, among others, should also prompt testing
recommendations (Table 1).

Even with detailed guidelines, implementation can be
challenging, and referral rates remain suboptimal.* 1% A
multitude of studies have found significant disparities
by race, ethnicity, primary language, insurance status,
age, and treatment setting for referral and completion
of germline genetic and somatic tumor testing. We re-
view the existing literature on disparities in germline
and somatic genetic testing for BRCAI/2 starting from
disparate knowledge about the genetic makeup of di-
verse populations, to germline and somatic testing re-
ferral, risk reduction, and cancer management. We
propose a “leaky pipe” framework to describe the cu-
mulative detrimental effect of disparities at each of
these critical junctures in the genetic evaluation process
(Fig. 1). Although there are other cancers associated
with germline BRCA mutations, such as prostate and
pancreatic cancers, which are similarly affected by sig-
nificant disparities,'' we focus our discussion on breast
and ovarian (including fallopian tube and primary peri-
toneal) cancers.

CURRENT KNOWLEDGE OF GENETICS

The prevalence of BRCAI/2 pathogenic variants
varies among different racial and ethnic populations.
Women of Ashkenazi Jewish descent harbor hi%her
rates of BRCAI/2 mutations due to founder effects.'*'?
However, our current knowledge of existing patho-
genic or likely pathogenic variants of BRCAI/2 is based
on work completed in predominantly non-Hispanic
White (NHW) populations.'*!> Underrepresentation
of minority populations has led to misestimation of
race and ethnicity-based risk,'>'® which then has im-
plications for the development of guidelines. This
adds to existing bias in referral patterns due to lower
perceived risk by referring providers. It may also im-
pact how patients perceive their own risk and decrease
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the likelihood of seeking out or completing genetic test-
ing when referred.

Insufficient data on minority racial and ethnic groups
also impact the interpretability of genetic testing. Several
studies have shown higher rates of variants of unknown
significance in Black patients, with some reporting rates
as high as 44.5% in Black patients compared with 23.7%
in NHW patients.'’ > Multiple studies have also identi-
fied higher rates of BRCA1/2 pathogenic variants or new
founder mutations in underrepresented racial/ethnic
populations.'*!1¢2%2324 Ciyro et al examined 761 pa-
tients tested for BRCA pathogenic variants, 198 of whom
were African American, 466 non-Ashkenazi Jewish
White, 54 Ashkenazi Jewish White, and 43 patients cat-
egorized as “other,” and found that African American
patients had a BRCAI/2 pathogenic mutation rate of
8.1%, near that of Ashkenazi Jewish patients (9.3%),
and much higher than the non-Ashkenazi Jewish White
population (3.6%)."* The landscape of pathogenic vari-
ants as we know it is predicated on biased and incom-
plete data. These data inform guidelines and clinical
practice inherently biasing the process of genetic testing
and management.

GERMLINE GENETIC TESTING IN AT-RISK,
UNAFFECTED INDIVIDUALS

Accurately identifying at-risk individuals unaffected
by a BRCA-related cancer for GGT based on family his-
tory or risk factors alone poses many challenges.
Conducting detailed and accurate family histories can
be time consuming, and histories can be limited by both
patient and provider-driven factors. Guidelines for ge-
netic testing evolve over time, sometimes rapidly, pos-
ing challenges to providers across specialties to main-
tain up-to-date knowledge. The commonly used
cascade-testing (testing of family members for a spe-
cific variant based on a known-affected individual’s
positive test result) strategy relies heavily on a patient’s
willingness to communicate their own test results and
risks to family members. Communication rates and
quality vary widely despite the use of “family letters”
from providers intended to communicate this critical
information.?>%¢

There are several studies addressing disparities expe-
rienced by at-risk individuals without a personal history
of a BRCA-associated cancer. Sutton et al studied pa-
tients referred for cancer-related genetic counseling
(GC) and examined predictors of completing GC ser-
vices. They found that married individuals and those
with insurance had twice the odds of completing GC
compared with single individuals and those who were
uninsured.?’” However, because of the nature of the
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study, they were unable to determine whether patients
in need of referral were actually referred. In another
study of all patients referred for GGT for BRC A, educa-
tion level and personal history of cancer were associ-
ated with completing GGT, but no associations were
found between age, race, language, family history, par-
ity, marital status, religion, socioeconomic status, or in-
surance status and completion of testing. Still, approxi-
mately only half of at-risk patients completed testing,
indicating that there is significant room for improve-
ment in testing overall.?® Poor identification of at-risk
minority individuals is a missed opportunity for cancer
prevention for the patient as well as their family.

GERMLINE GENETIC TESTING IN
INDIVIDUALS WITH BRCA-RELATED
BREAST AND OVARIAN CANCER

Breast Cancer

ASCOt
1st- or 2nd-degree blood relative with ovarian cancer with
a known germline P/LP variant

Numerous studies have shown significant dispar-
ities in receipt of GC and completion of germline
BRCA testing among patients diagnosed with breast
cancer.*!'?2%*73% Despite recommendations for ge-
netic evaluation, there remains a large gap in actual im-
plementation and receipt of genetic testing. In one study
of 440 participants with invasive breast cancer diag-
nosed at 50 years or younger between 2009 and 2012,
only 51% of patients were referred for or received
GGT.* Another study of patients with breast cancer
who qualified for genetic testing noted an increase in
overall referral rates from 37% to 68%, but there re-
mained a significant proportion of patients who were
not being referred or tested.®

Disparities in GGT by race/ethnicity, insurance sta-
tus, income, geography, practice setting (community
vs academic), education, and language have been iden-
tified in patients with invasive breast cancer. Pace et al,
using state-level registry data in Massachusetts, stud-
ied 2424 patients 45 years or younger with private in-
surance or Medicaid to determine factors predicting
receipt of BRCAI/2 testing within 6 months of their
cancer diagnosis. Fifty-five percent of patients received
testing within 6 months of diagnosis, but non-Hispanic
Black women had less than half the odds of receiving

NCCN*
1st- or 2nd-degree blood relative with EOC at any age
Individuals unaffected but with a 2.5%-5% probability of BRCA1/2 P/LP variant based on

probability modelst
TAdapted from ASCO “Germline Testing in Patients With Breast Cancer: ASCO-Society of Surgical Oncology Guideline,” January 4, 2024, and “Germline and Somatic Tumor Testing in

*Adapted with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Genetic/Familial High-Risk Assessment: Breast, Ovarian, and Pancreatic
V.3.2024.2 © 2024 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose

EOC, epithelial ovarian cancer including fallopian tube and primary peritoneal cancers; P/LP, pathogenic/likely pathogenic.

without the express written permission of NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. The NCCN Guidelines are a work in prog-
* Example probability models include Tyrer-Cuzick, BRCAPro, or CanRisk.

ress that may be refined as often as new significant data become available.

S
[aY]
o
AN
N~
N
>
- g
© . . .. .
55 3 testing compared with NHW women. Similar findings
4 % IS were noted for patients with Medicaid compared with
2 o ° g private insurance and for patients living in lower-
3 8 3& © income regions.*’
®© . . . . .
| 5 £3 g Differences in referral and receipt of GGT in patients
S 58 z 5 3 with breast cancer by race have been particularly well
L_.; % ol g 8 documented.®?%-3931:35 For example, Cragun et al con-
= [0} . . . .
3 Tl 2 £ cluded that discussion of GC and completion of GGT in
=> . .
S o) & patients with breast cancer 50 years or younger were 16

Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.


http://NCCN.org

Disparities in Breast and Ovarian Cancer Genetics ® CME Review Article

677

Genomic
Knowledge
Insufficient data
lon BRCA variants
in diverse
populations

related cancer diagnosis

.

The Leaky BRCA Pipe

Germline Genetics: Affected
Missed for screening after a BRCA-

Somatic Genetic Testing: Affected
Missed fortumor testing after BRCA-
related cancer diagnosis
M

==

Germline Genetics:

|-

||

“Previvors”
Missed for screening
prior to a BRCA-related
cancer diagnosis

Missed Opportunity
Cancer Prevention

Population
GenomicResearch

Missed Opportunity:
Cancer Management

Standardized
Testing

Community Outreach

Mainstreaming

FIG. 1. The leaky BRCA pipe. Insufficient knowledge of the genomic landscape of BRCA variants across diverse populations impacts guideline
development and leaves many at risk. Failure to properly identify and refer at-risk patients, or “previvors,” further increases the number of patients
missed who could benefit from risk-reduction measures. After diagnosis of a BRCA-related cancer, failure to refer patients for GGT limits both the
ability to provide secondary prevention (ie, offering RRSO to a patient diagnosed with germline BRCA-positive breast cancer for ovarian cancer
prevention) and impacts direct cancer management options, such as PARP inhibitor therapy. Missed somatic genetic testing of tumors also has
downstream effects on cancer management option. Each step of the way, patients are lost in the process of providing equitable, guideline-
concordant care that could improve morbidity and mortality by facilitating highly effective prevention and management strategies. Diversity in
population and genomic research, community outreach and education, standardization of testing procedures, mainstreaming of genetic testing,
and telemedicine offer opportunities to improve patient capture and increase utilization of guideline-concordant care.

times less likely to occur for Black patients than their
NHW counterparts. Only 36.1% of Black patients com-
pleted GGT compared with approximately 65% of
NHW patients.*® Various explanations for these dispar-
ities include lower awareness regarding genetic testing
availability and benefit among minority groups, lower
support or perceived support for obtaining GC and test-
ing, resource limitations (ie, access to genetic coun-
selors, insurance status, etc), and perceived negative at-
titudes toward genetic testing and concerns about
discrimination.”’ However, studies have shown that
once issues of disparate awareness are addressed, many
patients show similar eagerness to pursue genetic test-
ing, suggesting that some barriers that we perceive as
cultural may in fact be driven by inequitable distribu-
tion of information.?’ Provider referral or discussion
of genetic testing presents an opportunity for patient ed-
ucation; it also remains one of the strongest factors as-
sociated with completion of GC and GGT.*°

Ovarian Cancer

The SGO has also recognized disparities in germline and
somatic genetic testing, as well as follow-up risk-reduction
utilization in ovarian cancer patients as an important issue
facing patients diagnosed with ovarian cancer and the pro-
viders who care for them.” GGT for BRCAI/2 pathogenic
variants has been recommended for all women diagnosed
with EOC, regardless of family history or age at the
time of diagnosis. This is driven both by the frequency
at which germline genetic mutations are detected and
because of possible treatment opportunities with PARP
inhibitor. The universal nature of these guidelines has
improved overall GGT rates for patients diagnosed with
EOC; however, referral rates for ovarian cancer GGT
remain suboptimal ranging from 53% to 72%.”'°

Similar to patients with breast cancer, racial, socioeco-
nomic, geographic, practice-setting, and insurance-
associated disparities are seen in referrals and completion

Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.
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of GGT for EOC,.” 10233638 1n 2021, Lin et al completed
a comprehensive systematic review and meta-analysis of
35 studies investigating disparities in GGT in ovarian can-
cer and found lower rates of referrals and testing comple-
tion in Black patients (24%) compared with their NHW
counterparts (40%). Of those who were referred, even
fewer completed testing, with only 26% of Black patients
completing GGT compared with 43% of NHWs. They also
found significant differences by insurance status, with 39%
of privately insured patients, compared with 27% publicly
insured, and 24% uninsured patients referred for GGT
and respective completion rates of 47%, 26%, and
23%.%7 Another group reported even more strikingly
disparate GGT referral rates by race, with 61% of Cau-
casian patients referred compared with 40%, 38%, and
33% of Asian, Latina, and Black women, respectively.
Primary language and insurance status were str0n8gly
associated with disparate referral and testing rates.

SOMATIC TUMOR TESTING IN OVARIAN
CANCER

Somatic genetic testing, genetic sequencing of the tu-
mor itself, is another route for genetic testing in EOC
and plays a key role in the management of patients with
advanced or recurrent EOC. At minimum, this may in-
volve selected testing of tumors for homologous recom-
bination deficiency and BRCA status. More extensive
next-generation sequencing can also be completed to
evaluate large panels of potential gene variants within a
tumor and can inform therapy decision or eligibility for
clinical trial participation (often, although not exclu-
sively, in the recurrent setting). Unlike GGT, clear guide-
lines for who should undergo somatic genetic testing and
when in their disease course it should occur are lacking.
Undoubtedly, this leads to significant heterogeneity
across physician practices and patient populations.

Huepenbecker et al evaluated more than 2500 pa-
tients with EOC between 2011 and 2018, 72% of whom
were NHW, 67.5% with stage III or IV disease, and
90.5% seen in community practice setting. Seventy-
two percent of all patients underwent any type of BRCA
testing, with 62.5% having germline testing only,
10.6% receiving somatic testing only, and 19.9% com-
pleting both germline and somatic testing. Somatic test-
ing was far more common in the recurrent disease set-
ting, with 51.7% of those patients completing somatic
testing. They did not find disparities by race/ethnicity
but did find that patients treated in an academic setting
and younger patients were more likely to complete any
type of testing.® Gamble et al investigated multiple
forms of “precision medicine testing,” in ovarian cancer
patients, including limited BRCA testing, full sequencing/

Obstetrical and Gynecological Survey

next-generation sequencing for somatic and germline,
and ancillary pathology such as immunohistochemistry
studies. They found increasing rates of all precision
medicine testing over time but noted a significant test-
ing rate gap for publicly insured patients from 7% to
21% between 2011 and 2017. The ability to assess ra-
cial disparities across the entire study population was
limited by database content, but within the group of pa-
tients insured by Medicaid, rates of molecular testing (ex-
cluding immunohistochemistry) in Black patients were
significantly lower compared with NHW patients.'® In
another study comparing germline and somatic testing
rates among patients with EOC based on practice set-
ting, care at safety net hospital and having public insur-
ance were associated with lower rates of both germline
and somatic testing completion.” More research is
needed to further understand disparities in somatic test-
ing for patients with EOC as this may be a significant
source of inequity in treatment recommendations and
clinical trial enrollment, particularly for racial/ethnic
minorities and publicly insured patients.

POSTTEST MANAGEMENT
Breast and Ovarian Cancer Risk Reduction

Referral for and completion of GGT is only one piece
of the genetic puzzle. Testing gives patients and clinicians
valuable and potentially life-altering information, but that
information requires appropriate action. Management de-
cisions that arise after a positive test include both risk re-
duction strategies and, for those with an active BRCAI/2-
related cancer diagnosis, treatment decisions.

Risk reduction strategies are a critical component of
posttest management for those who are diagnosed with
a pathogenic BRCAI/2 variant. Breast cancer risk re-
duction recommendations include intensive active sur-
veillance with yearly mammography and breast mag-
netic resonance imaging (MRI) and enrollment in a
high-risk breast cancer screening clinics where avail-
able. Prophylactic risk-reducing mastectomy (RRM)
can also be offered. If diagnosed with a unilateral breast
cancer, patients may choose to undergo a contralateral
prophylactic mastectomy or may be a candidate for ad-
ditional prophylactic pharmacotherapy.*~°** Ovarian
cancer has no proven reliable screening method, but
risk-reducing bilateral salpingo-oophorectomy (RRSO)
has been shown to have overall mortality benefit and is
recommended between 35 and 40 years old for patients
with pathogenic variants of BRCA1 and between 40 and
45 years old for those with BRCA2 once childbearing is
complete.**“*> Combined oral contraceptive pills have
also been shown to reduce ovarian cancer risk and can
be used as a conservative risk-reduction measure in

Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.
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those whose families are not yet complete or who de-
cline surgery, although data on possible increased
breast cancer risk in the BRCAI/2 population are
conflicting.*'***> Investigation of staged procedures
with salpingectomy followed by oophorectomy at a
later stage is ongoing but is not recommended outside
of the context of a clinical trial (Table 2).

There is a paucity of data regarding posttest manage-
ment in BRCAI/2-positive patients, but available evi-
dence shows significant differences in uptake of several
risk management strategies. RRSO rates in NHW popula-
tions with germline BRCAI/2 pathogenic variants have
been estimated to be around 70%-80%.>° Cragun et al
found that rates of RRM and RRSO were significantly
lower in Black patients with BRCA1/2 pathogenic vari-
ants than in NHW and Hispanic individuals with RRM
rates of 95.7%, 68.8%, and 81.8%, respectively, and
RRSO rates of 76.6%, 28.1%, and 90.9%, respectively.
Disparities were also seen in overall guideline-
concordant breast cancer risk reduction (either RRM or
active screening) with 100% of NHW, 85.7% of Black,
and 100% of Hispanic patients receiving some form of
guideline-concordant risk reduction.*® Another study
found that whereas risk-reducing surgery uptake was

679

higher in NHW patients, risk-reducing medication use
was more common in participants identifying as Black,
Indigenous, or People of Color.”> RRSO uptake has
also been studied in Latina patients, with an uptake rate
of 68% in a study of 100 women with BRCA1/2 patho-
genic variants. The vast majority of those who had not
yet undergone RRSO were considering the surgery
(86%), whereas 13% were unsure or had decided
against risk-reducing surgery.*¢

The etiology of these disparities has not been fully ex-
plored. Possible contributing factors may include
provider-based bias in counseling; differential interpre-
tations of risk and benefit, which may be informed by
personal, family, and community experiences with
BRCA and cancer-related care; cultural and societal dif-
ferences in acceptability of interventions; and differen-
tial access due to geography, socioeconomic status, in-
surance status, and/or educational attainment. Further
research is needed to elucidate the drivers of disparities
in the application and uptake of risk-reducing care. This
research should be used to guide development of cultur-
ally informed active mitigation strategies to ensure
maximal benefit can be gleaned from genetic testing re-
sults for all patients.

TABLE 2
Risk-Reducing Management Options for Breast and Ovarian Cancer in BRCA1/2-Positive Patients
Site Variant Management
Breast (female)* BRCA1 Breast awareness starting age 18y
BRCA2 Clinical breast exam, every 6-12 mo, starting at age 25y
Breast screening:
- Age 25-29 y: annual breast MRI screening
- Age 30-75 y: annual mammogram and breast MRI screening
- Age >75 y: individualize management
- Discuss RRMt
Consider risk reduction agents:
- Premenopausal: tamoxifen or clinical trial
- Postmenopausal: tamoxifen, raloxifene, aromatase inhibitors, or clinical trial
Ovarian cancer BRCA1 RRBSOf at age 35-40 y, once childbearing is complete
Ovarian cancer BRCA2 RRBSOf at age 4045 y, once childbearing is complete

Adapted with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Genetic/Familial High-Risk As-
sessment: Breast, Ovarian, and Pancreatic V.3.2024.2 © 2024 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN
Guidelines® and illustrations herein may not be reproduced in any form for any purpose without the express written permission of NCCN.
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org. The NCCN Guidelines are a work in progress
that may be refined as often as new significant data become available.

Adapted with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Breast Cancer Risk Reduction V.2.2024.42
© 2024 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations herein may not be reproduced in any
form or any purpose without the express written permission of NCCN. To view the most recent and complete version of the NCCN Guidelines,
go online to NCCN.org. The NCCN Guidelines are a work in progress that may be refined as often as new significant data become available.

*Although not endorsed in the current NCCN Guidelines®, contralateral prophylactic mastectomy may be considered in patients with a di-
agnosed unilateral breast cancer and with a P/LP BRCA1/2 variant, per the American Society of Breast Surgeons.*®

TRRM may be with skin-sparing or nipple-areolar complex—sparing removal of bilateral breasts.*!

}Principles of RRBSO include thorough visual inspection of the abdomen and pelvis, obtaining pelvic washings at the start of the procedure,
division of the infundibulopelvic ligament a minimum of 2 cm distal to visible ovarian tissue to ensure complete ovarian tissue removal, division
of the fallopian tube and utero-ovarian ligament as close to the uterus as possible, contained removal of all samples, and serial section of the
ovaries and fallopian tubes at the time of pathologic examination.*'

RRBSO, risk-reducing bilateral salpingo-oophorectomy.
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Cancer Treatment: PARP Inhibitor Use for
Ovarian and Breast Cancer

Even less is known about the downstream effects of
disparities in both germline and somatic genetic testing
on treatment-related decisions in patients with breast
and ovarian cancer. PARP inhibitors were approved
for use first in ovarian cancer in 2014 and have since
radically changed the landscape of EOC management.
They have significantly improved progression-free
and overall survival in patients with germline BRCA
pathogenic variants in particular.*’>' PARP inhibitors
have since been approved for use in BRCA-related
breast cancer and other BRC 4-related cancers.”*>>

Studies have previously shown stark disparities in
treatment patterns and outcomes by race/ethnicity
across gynecologic cancers including ovarian cancer,
resulting in lower 5-year overall survival in Black pa-
tients compared with NHW patients.>* Similar findings
have been documented in breast cancer, with resultant
higher breast cancer-related mortality in Black
women.>> To date, no studies have examined patterns
of PARP inhibitor use. Given that PARP inhibitor use
is directly related to completion of genetic testing
(germline and/or somatic), it may be particularly sus-
ceptible to downstream effects of disparities in genetic
testing and should be further investigated. Literature ex-
amining the makeup of clinical trial populations has
shown significant underrepresentation of Black and
Hispanic individuals in clinical trials investigating
PARP inhibitor use in ovarian cancer.’® Although clin-
ical trial enrollment may not directly reflect broader
practice, lower identification of eligible patients due to
lack of genetic testing may have influenced enrollment,
among a multitude of other contributing factors, and
may in turn influence clinical practice.

DISCUSSION
BRCA Evaluation and Management: A Leaky Pipe

Disparities in the evaluation and management of
BRCAI/2-related breast and ovarian cancer create a
leaky pipe that worsens disparities in outcomes at each
step of the way. Our skewed pool of knowledge regard-
ing racial and ethnic prevalence of mutations affects
guidelines on testing, potentially missing entire high-
risk populations based on incomplete data. Failure to
properly identify previvors, survivors with predisposi-
tion for cancer, for genetic testing based on family his-
tory or the complex challenges of completing cascade-
testing leads to larger proportions of patients missing
opportunities for cancer risk reduction. Those who are
diagnosed with a BRCAI/2-related cancer but do not
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receive appropriate germline and/or somatic genetic
testing miss both secondary risk reduction strategies
and potentially life-prolonging management options
of their active disease. Their families are also missing
the opportunity for risk reduction. We know that Black
women have worse outcomes across gynecologic and
breast cancer.>*>> Disparities in testing in patients with a
diagnosed cancer are certainly not limited to women with
breast and ovarian cancer and have been seen in lung,
pancreatic, and prostate cancer populations,'*> highlight-
ing the importance of improving equitable access to ge-
netic testing and management in all patients with cancer.

Proposed Interventions

Disparities exist along the entire spectrum of HBOC eval-
uation and management. This results in the perpetuation of
disparities in outcomes for both primary and secondary risk
reduction as well as active disease management. Identifying
these disparities is only the first step. There have been a
number of proposed mitigation strategies, particularly fo-
cused on disparities in GGT referral and completion.

Mainstreaming, or physician-ordered testing (rather
than by a genetic counselor) followed by posttesting re-
ferral for GC, and other similar variations of provider-
based testing have been investigated with high-quality
evidence indicating an increase in both referral and test-
ing completion rates.”'®?” Komenaka et al reported
their experience with a surgeon-based referral model
wherein a breast surgeon underwent the City of Hope
Intensive Course in Cancer Risk Counseling to over-
come a lack of GC services at a large county hospital.
They showed significant improvement in access to ge-
netic services overall but were limited by provider time
and clinical space constraints, as well as challenges
with health literacy and appointment reliability.'® Tele-
medicine or “telegenetics” services have also been pro-
posed as a mechanism to reduce disparities in access,
particularly those due to geogra}phic barriers and genet-
ics professional shortages.*®~® Integrating genetics
providers within cancer care clinics, both at larger cen-
ters and at satellite clinics associated with large cancer
centers, and increasing involvement of counselors in
multidisciplinary care teams are suggested to increase
identification of at-risk patients.’’~® Still, these inter-
ventions are aimed at patients with existing cancer diag-
noses. There have been fewer interventions directed to-
ward improving the identification and referral of
previvors. The SGO has also endorsed these strategies
as effective for reducing disparities for access to genetic
testing in patients’ ovarian cancer diagnoses.”

Additional strategies for streamlining care have been
discussed such as standardized referral forms, electronic
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medical record alerts, and defining reflex testing ‘Path-
ways; however, data on their efficacy are lacking.”>"®
Some have advocated for universal BRCA germline test-
ing of all women 35 years and older to increase detection
rates and reduce disparities.”®>’

To address gaps in BRCA-specific knowledge and
awareness in communities with lower testing rates and
poorer outcomes, complementary strategies geared toward
improving health literacy, BRCA-specific knowledge,
and awareness are critical.”?%3%> Some have sug-
gested community-based public health educational
campaigns and have declared the need for a sweeping
public health agenda to address disparities in genetic
testing and the downstream impacts on patient care.”**°
Others have developed video series directed toward im-
proving BRC A-specific knowledge to be used in conjunc-
tion with professional counseling.®’ These campaigns
could target both improved understanding of personal risk
and BRCA awareness and encourage communication
about family histories and testing results within communi-
ties. Improved awareness and understanding of BRCA in
underrepresented communities have been shown to in-
crease interest in and acceptability of genetic testing.?*>’

To better understand the frequency of BRCA mutations
across racial and ethnic groups, population-based ge-
netic testing studies should be initiated to assess family
histories (ie, the proportion of patients who should be re-
ferred for genetic testing) and to determine the true prev-
alence of BRCA mutations in different racial and ethnic
groups. This will allow identification of, and reclassifica-
tion of, variants of unknown significance seen more
commonly in populations currently underrepresented in
BRCA germline testing studies.

Additional work is needed to fully evaluate the geno-
mic landscape of more diverse patient populations to bet-
ter clarify patient-specific risk, inform equitable and ac-
curate guideline development and clinical practice, and
to improve interpretability of genetic testing across pop-
ulations. Further research is also needed to better evalu-
ate disparities in posttesting management uptake both for
risk reduction and for active cancer management. Com-
prehensive data are needed to inform our understanding
of the barriers to these stages of care and to develop strat-
egies to ensure equitable access to BRCA-related care.

CONCLUSION

Significant disparities exist in the genetic evaluation of
BRCA-related HBOC in every step of the process from
the genomic data that informs interpretation of results
and generation of guidelines, to genetic referral and test-
ing patterns for germline and somatic genetic testing, to
subsequent management. Multifaceted interventions are
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needed to address each of these “leaks” within the ge-
netic evaluation and management pipeline for HBOC
to ensure equitable care for all.
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