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BACKGROUND: Prior studies suggest that referral to ge-
netic counseling and completion of genetic testing vary by
race/ethnicity; however, the data are limited.
OBJECTIVE: We sought to evaluate patterns of genetic
testing and clinical outcomes across race/ethnicity at a
hereditary breast and ovarian cancer center.

DESIGN: The medical records for all patients undergoing
genetic assessment at a hereditary breast and ovarian
cancer center were reviewed and stratified by self-
reported race/ethnicity (non-Hispanic White, Hispanic,
non-Hispanic Black, and Asian).

PARTICIPANTS: A total of 1666 patients met inclusion
criteria (non-Hispanic Whites, 1367; Hispanics, 85, non-
Hispanic Blacks, 101; Asians, 113).

MAIN MEASURES: Demographics, patient characteris-
tics, and referral patterns for patients who underwent
genetic testing were analyzed using Kruskal-Wallis tests,
chi-square test, or Fisher’s exact tests, stratifying by self-
reported race/ethnicity. Pathogenic mutations and var-
iants of unknown significance (VUS) were reviewed. Out-
comes of patients with genetic mutations and personal
history of breast and/or gynecologic malignancies were
compared.

KEY RESULTS: Non-Hispanic Whites were more likely to
be referred due to family cancer history compared to all
other ethnicities while Non-Hispanic Blacks, Hispanics,
and Asians were more likely to be referred due to personal
history of cancer (p<0.001). Non-Hispanic Blacks and
Hispanics were more likely to have advanced-stage cancer
at the time of genetic testing (p < 0.02). Rates of mutations
did not differ by race/ethnicity when Ashkenazi Jewish
patients were excluded (p=0.08). Among patients found
to have a BRCA1/2 mutation, Non-Hispanic Whites were
more likely to undergo cancer screening and risk-
reducing surgery compared with all other ethnicities (p=
0.04).

CONCLUSIONS: Minority patients were more likely to
utilize genetic services following a cancer diagnosis and
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less likely due to family cancer history, suggesting a
missed opportunity for mutation detection and cancer
prevention in this population. Efforts to eradicate racial/
ethnic disparities in early access to genetic testing and
guided cancer prevention strategies are essential.
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BACKGROUND

In the USA, breast cancer is the most common malignancy and
the second most common cause of cancer-related mortality."
Ovarian cancer ranks fifth in cancer deaths among women,
accounting for more deaths than any other gynecologic ma-
lignancy.” The incidence and burden of breast and ovarian
cancer vary among ethnic groups. Non-Hispanic Whites in the
USA have the highest incidence of both breast and ovarian
cancer compared with all other ethnic groups.> * Breast cancer
mortality remains substantially higher in non-Hispanic Black
women compared with that in non-Hispanic White, Hispanic,
or Asian women.” Studies suggest that approximately 20—
25% of ovarian cancers and 9% of breast cancers are due to
inherited germline mutations, highlighting the importance of
genetic assessment for women with these cancers.® '°
National guidelines across medical specialties encourage
genetic services for women with a diagnosis of breast cancer
or gynecologic cancer or a strong cancer family history.'' '
For women with breast cancer, the rate of BRCA 1/2 mutations
is comparable regardless of race, highlighting the importance
of genetic testing based solely on clinical risk factors and not
race.'” However, data suggest that patients are not receiving
genetics services consistently or equitably. Despite expanding
guidelines recommending genetic testing and increasing ac-
cess to cost-effective and time-efficient sequencing, racial and
ethnic disparities in the use of genetic testing persist.'® '
Genetic testing is critical as it allows for personalized cancer
treatment, targeted cancer surveillance, and risk-reducing sur-
gery that can reduce morbidity and mortality and cascade
testing of at-risk relatives.” > There is scarce literature
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focused on the downstream implications of genetic testing and
whether race or ethnicity are predictive of resulting genetically
targeted cancer prevention.'® ** The Precision Medicine Ini-
tiative was launched upon the potential of genomic informa-
tion to tailor medical care and it is, therefore, imperative that
research focuses not only on access to genetic testing but also
on resulting utilization of cancer preventative strategies.

OBJECTIVE

The aim of this study is to investigate the patterns of genetic
testing and clinical outcomes of patients, stratified by race/-
ethnicity, who underwent testing, in a large urban academic
medical center over a 3-year period.

DESIGN

The study was approved by the New York Presbyterian
Hospital/Weill Cornell Medical Center Institutional Review
Board. Data was collected on all patients undergoing genetic
counseling at the hereditary breast and ovarian cancer center
between January 1, 2013, and December 31, 2016. Data in-
cluded patient demographics, insurance status, genetic testing
results, personal and family history of cancer, cancer screening,
treatment, and follow up status as of 12/31/2017. Self-reported
race/ethnicity was characterized as non-Hispanic White, His-
panic, non-Hispanic Black, and Asian. Patient follow-up status
was defined as no evidence of disease, alive with disease, dead
of cancer, lost to follow-up, and only seen for testing.

Participants

Patients were referred for genetic counseling from various
settings including primary care physicians, obstetrician gyne-
cologists, medical and gynecologic oncologists, breast sur-
geons, and self-referrals. Reasons for referral included person-
al history of cancer, family history of cancer(s), personal and
family history of cancer, or family history of a known patho-
genic mutation. The clinical indication for referral was at the
discretion of the referring provider. During genetic counseling,
patients provided family history, ancestry, and self-reported
race in order to create a pedigree that included at least 3
generations. Recommendations from the genetic counselors
on whether to undergo genetic testing were based on the
NCCN guidelines at the time of study and were consistent
across the cohort.'" 1

Inclusion and Exclusion Criteria

All individuals presenting to the hereditary breast and ovarian
cancer for genetic counseling were considered for inclusion in
this study. Male patients were excluded as the focus was on
breast and ovarian cancer. Patients reporting “other” on self-
reported race/ethnicity were also excluded as the aim was to
evaluate outcomes based on self-reported race/ethnicity.

Main Measures

Demographics, patient characteristics, and referral patterns for
patients who underwent genetic testing were analyzed, strati-
fying by self-reported race/ethnicity. Pathogenic mutations
and variants of unknown significance (VUS) were reviewed.
Outcomes of patients with genetic mutations and personal
history of breast and/or gynecologic malignancies were com-
pared. We evaluated cancer screening following genetic as-
sessment including breast MRI, breast ultrasound, pelvic ul-
trasound, annual CA 125, colonoscopies, EGD, and abdomi-
nal MRI done more frequently than standard of care. Differ-
ences across self-reported race/ethnicity were assessed using
the Kruskal-Wallis tests for non-normally distributed contin-
uous variables. Chi-square tests, or Fisher’s exact tests for
small sample sizes, were used for categorical variables. The
acceptable « error level was set at p = 0.05 using 2-tailed tests.
Data were analyzed using SAS statistical software (version
9.4, Cary, NC).

KEY RESULTS

In total, 1864 patients presented to the hereditary breast and
ovary cancer center for genetic assessment over the study
period. Nienty-two patients declined testing for the following
reasons: patient changed mind about the decision to proceed
with testing (28), testing not covered by insurance (20), testing
previously performed (30), other (12). Reasons for refusing
genetic testing did not differ significantly across race/ethnicity
(p=0.99). A total of 1772 patients underwent genetic testing
following in-person genetic counseling. Ninety-eight patients
were male and excluded from the study. Eight patients
reported race/ethnicity as “other” and were excluded. One
thousand six hundred sixty-six patients were included in the
final analysis. A total of 1527 patients had follow-up data
available for review.

The mean age at testing was 51.3 years (range 18-97)
across the entire cohort. Ancestry data obtained from pedi-
grees can be found in Figure 1. Asians were younger than
other groups at the time of testing, with 58.4% under the age of
45. The majority of patients who underwent testing had private
insurance (74%) or Medicare (17.8%) as primary coverage.
Only 4.1% of patients undergoing genetic testing were unin-
sured. Non-Hispanic Whites and Asians were more likely to
have private insurance compared with non-Hispanic Blacks
and Hispanics (p <0.001). Referral patterns of patients to
genetic counseling varied by specialty across race/ethnicity
(p<0.01). Asians were the most likely to be referred by breast
surgeons and the least likely to be referred by medical oncol-
ogists. Non-Hispanic Whites and Asians were more likely to
be referred by obstetricians/gynecologists than Hispanics and
non-Hispanic Blacks. Internal medicine/family medicine prac-
titioners were the least common referring specialty across all
races/ethnicities (Table 1).
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Non-Hispanic White Ancestry
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u African/African American = Caribbean = Other/Unknown

o

Figure 1 Ancestry by race/ethnicity among patients undergoing genetic testing.

The most common indication for referral to genetic counsel-
ing across all races and ethnicities was both personal history
and family history of malignancy. However, differences in
reason for referral were noted across race/ethnicity, with
non-Hispanic Whites and Asians more likely than non-
Hispanic Blacks and Hispanics to be referred based solely on
family history (p <0.001). When excluding patients of Ash-
kenazi Jewish (AJ) ancestry from the cohort, non-Hispanic
Whites were still more likely to be referred based solely on
family history compared with the other race/ethnicities (p =
0.03). The most common personal history of malignancy at the
time of consultation was breast cancer (939) followed by
gynecologic cancer (53). A personal history of breast cancer
was more common in Hispanics, non-Hispanic Blacks, and
Asians than in non-Hispanic Whites (p = 0.04).

The majority of patients had early-stage cancer at the time of
referral. However, differences in advanced-stage disease (stages
MI/IV) were noted with non-Hispanic Blacks and Hispanics
more likely to have advanced-stage disease than non-Hispanic
Whites and Asians (p=0.02) (Table 1). When evaluating the
characteristics of patients who presented with a personal history
of breast cancer alone (939), non-Hispanic Blacks, Hispanics,
and Asians were significantly younger than non-Hispanic
Whites (p < 0.001). Non-Hispanic Blacks were also more likely
to die of cancer compared with all other racial/ethnic groups

(p=0.01) (Table 2). There were no significant differences in the
timing of genetic testing relative to cancer diagnosis across race/
ethnicity in patients with personal history of cancer.

We evaluated the ethnic minorities (Table 3) referred for
genetic testing with a personal history of breast and/or ovarian
cancer (200) to determine if any of these patients would have met
NCCN guideline criteria for genetic testing based on family
history prior to their cancer diagnosis. In total, 39.1% (27) of
Non-Hispanic Blacks would have met at least one criterion for
family history—based genetic testing, 32.1% (18) of Hispanics,
and 25.3% (19) of Asians. A total of 18.8% (13) of Non-Hispanic
Blacks would have met 2 or more criteria for family history—
based genetic testing, 12.5% (7) of Hispanics, and 2.7% (2) of
Asians. Among ethnic minorities with a breast or ovarian cancer
at the time of testing, 17.4% (12) of Non-Hispanic Black patients
had a mutation or variant of uncertain significance (VUS) on
genetic testing, 7.1% (4) of Hispanics, and 9.3% (7) Asians.

Among the study group, 65.6% (1091) underwent single-gene
genetic testing and 34.3% (571) underwent multigene panel
testing, with no significant difference between racial/ethnic
groups (p = 0.57) (Table 1). Pathogenic mutations were identified
in 9.4% (156) of patients, with non-Hispanic Whites having the
highest rate compared to other race/ethnicities (p = 0.02) (Fig. 2).
However, when excluding patients of AJ ancestry from the non-
Hispanic White cohort, there were no significant differences in
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Table 1 Characteristics of Patients who Underwent Testing, by Race/Ethnicity (» =1666)
Characteristic Overall Non-Hispanic Hispanic Non-Hispanic Asian p value
(n=1666) White (n=1367) (n=85) Black (n=101) (n=113)
Age at testing (mean, range) 51.3 (18, 97) 52.3 (18, 97) 46.8 (25, 72) 49.4 (23, 80) 44.9 (29, 75) <0.001
n (%) n (%) n (%) n (%) n (%)
Age at testing <0.001
<45 years 600 (36.0) 457 (33.4) 39 (45.9) 38 (37.6) 66 (58.4)
45-59 years 547 (32.8) 435 (31.8) 32 (37.7) 44 (43.6) 36 (31.9)
60+ years 519 31.1) 475 (34.8) 14 (16.5) 19 (18.8) 11.9.7)
Insurance status <0.001
Private 1232 (74.0) 1011 (74.0) 56 (65.9) 67 (66.3) 98 (86.7)
Medicaid 68 (4.1) 28 (2.1) 18 (21.2) 17 (16.8) 54.4)
Medicare 297 (17.8) 274 (20.1) 4 (4.8) 14 (13.9) 54.4)
Uninsured 68 (4.1) 53 (3.9) 7 (8.2) 3 (3.0 544
Referring MD specialty <0.01
Breast surgeons 473 (28.4) 360 (26.3) 28 (32.9) 37 (36.6) 48 (42.5)
Internal/family medicine 195 (11.7) 163 (11.9) 9 (10.6) 14 (13.9) 9 (8.0)
Obstetrics/gynecology 419 (25.2) 354 (25.9) 16 (18.8) 17 (16.8) 32 (28.3)
Hematology/oncology 517 (31.0) 440 (32.2) 26 (30.6) 31 (30.7) 20 (17.7)
Self-referred 62 (3.7) 50 (3.7) 6(7.1) 2 (2.0 4 (3.5
Type of test sent 0.57
Single 1091 (65.6) 904 (66.3) 54 (63.5) 65 (64.4) 68 (60.2)
Panel 571 (34.3) 459 (33.7) 31 (36.5) 36 (35.6) 45 (39.8)
Reason for referral <0.001
Family history only 645 (38.7) 549 (40.5) 26 (30.6) 31 (30.7) 39 (34.5)
Personal history only 221 (13.3) 157 (11.6) 19 (22.4) 20 (19.8) 25 (22.1)
Family and personal history 788 (47.3) 651 (48.0) 38 (44.7) 50 (49.5) 49 (43.4)
Personal cancer history
Breast 939 (56.4) 748 (54.7) 54 (63.5) 64 (63.4) 73 (64.6) 0.04*
Positive receptor 606 (86.7) 484 (87.5) 35 (83.3) 38 (80.9) 49 (86.0) 0.54%
Negative receptor 93 (13.3) 69 (12.5) 7 (16.7) 9 (19.2) 8 (14.0)
GYN (ovarian) 53 (3.2) 44 (3.2) 2(24) 5(5.0) 2 (1.8) 0.58%*
Other’ 70 (4.2) 57 (4.2) 7 (8.2) 2 (2.0) 4 (3.5) 0.19*
Stage of cancer (among those with any personal history) 0.02*
225 (24.6) 176 (24.2) 13 (25.5) 13 (20.6) 23 (31.9)
1-2 581 (63.6) 471 (64.8) 30 (58.8) 36 (57.1) 44 (61.1)
34 107 (11.7) 80 (11.0) 8 (15.7) 14 (22.2) 5(6.9)

*Comparing frequency of women with history of specific cancer type across race/ethnicity
+Other malignancy include pancreatic n= 2, Gl/colorectal n= 5, melanoma n= 12
*Comparing stages 0-2 versus stages 3—4

mutation occurrences across race/ethnicities (p =0.08) (Fig. 2).
Pathogenic mutations in BRCAI/2 genes were most common
across all ethnicities. BRCA I mutations were found in 55 patients
(non-Hispanic Whites AJ, 34; non-Hispanic White non-AJ, 17,
Hispanics, 1; non-Hispanic Black, 2; Asians, 1). Fifty-six BRCA2

mutations were identified (non-Hispanic White AJ, 23; non-
Hispanic White non-AJ, 25; Hispanic, 4; non-Hispanic Black,
2; Asians, 2). Other genetic mutations identified include CHEK?2
(23), ATM (3), APC (5), BARDI (1), BRIPI (1), FANCC (3),
MSHG6 (1), PALB2 (2), PMS2 (1), RAD51D (2), and TP53 (1).

Table 2 Characteristics of Patients with Personal History of Breast Cancer, by Race/Ethnicity (n =939)

Non-Hispanic White (n=748) Hispanic (#=54) Non-Hispanic Black (n=64) Asian (n=73) p value
n (%) n (%) n (%) n (%)
Characteristics
Age at testing (mean, range)  57.2 (24, 97) 49.1 (31, 72) 51.0 (28, 80) 45.9 (30, 75) <0.001
Reason for referral <0.001
Personal history only 145 (19.4) 17 (31.5) 18 (28.1) 25 (34.3)
Family and personal history 603 (80.6) 37 (68.5) 46 (71.9) 48 (65.8)
Stage of cancer” 0.08°
104 (25.4) 9 (27.3) 8 (21.1) 18 (32.7)
1 193 (47.2) 16 (48.5) 14 (36.8) 22 (40.0)
2 73 (17.9) 5(15.2) 7 (18.4) 13 (23.6)
3 27 (6.6) 2 (6.1) 8 (21.1) 0
4 12 (2.9) 1 (3.0 1(2.6) 2 (3.6)
Status at end of follow-up* 0.01
NED 506 (77.0) 40 (78.4) 41 (69.5) 54 (80.6)
AWD 82 (12.5) 8 (15.7) 7 (11.9) 7 (10.5)
DOC 7 (1.1) 1 (2.0) 5(8.5) 1(1.5)
LTF 62 (9.4) 2 (3.9 6 (10.2) 5(7.5)

“Stage for women with diagnosis same year of testing

bBased on reclassification of stage of cancer (0, 1-2, 3—4)
*Excludes patients who presented only for testing (n= 105), includes 4-year FU
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Table 3 Ethnic Minorities Referred for Genetic Testing with a
Personal history of Breast and Ovarian Cancer (n=200)

Hispanic Non-Hispanic ~ Asian
(n=56) Black (n=69) (n=75)
n (%) n (%) n (%)
Cancer history at the time of genetic counseling
Personal + family 39 (69.6) 53 (76.8) 51
history confirmed at time (68.0)
of consultation
Met at least one Criteria 18 (32.1) 27 (39.1) 19
for testing based on (25.3)
family history alone
Met 2 or more criteria 7 (12.5) 13 (18.8) 2(2.7)
for testing based on
family history alone
Mutation/VUS 4(7.1) 12 (17.4) 7(9.3)

identified

VUS were identified in 11.1% (185) of patients. Significant
differences in the frequency of VUS were noted across race/-
ethnicity, with non-Hispanic Blacks (21.8%) and Asians
(23.9%) more likely to have VUS than non-Hispanic Whites
(9.4%) and Hispanics (9.4%) (p < 0.001). Six percent of VUS
detected in the study group were, over time, reclassified as
benign and less than 1 % of VUS were reclassified as

pathogenic over the study period. Variant reclassification did
not differ significantly across race/ethnicities (p = 0.66).

In order to assess the clinical impact of genetic testing, we
reviewed cancer screening and risk-reducing surgical interven-
tions following the acquisition of testing results. Among patients
with a BRCAI/2 mutation, non-Hispanic Whites were more
likely to undergo increased cancer screening (36.6% (37)) and
risk-reducing surgery (50.5% (51)) compared with other race/
ethnicities (33.3% (4), 25% (3), respectively, p =0.04). When
excluding AJ ancestry, non-Hispanic Whites were still more
likely than all other races to undergo risk-reducing screening
and/or surgery in the setting of a pathogenic mutation
(p <0.01). There were no differences in prophylactic surgery or
screening observed between non-Hispanic Whites and all other
races in the setting of the diagnosis of either BRCAI/2 VUS or
non-BRCA VUS (p =0.22 and p = 0.50, respectively).

DISCUSSION

We identified significant ethnic/racial disparities in genetic
assessment among a large cohort of women receiving care at

Genetic Testing Results by Race/Ethnicity
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Figure 2 Genetic testing results by race/ethnicity.
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an urban academic medical center. Our findings suggest vary-
ing thresholds for referral to genetic counselors based on race/
ethnicity and potentially missed opportunities for early cancer
detection and prevention.

Previous studies demonstrate lack of awareness of genetic
testing among women with breast and ovarian cancer, most
pronounced among minority populations.”> 2 However, stud-
ies also show that once counseled on genetic options, most
minority patients pursue genetic testing with cost, not attitude
towards testing, being the most important barrier.”> *® In our
study, fewer than 5% of patients undergoing genetic counsel-
ing declined testing and rates did not vary by race/ethnicity.
Only 1% of the population declined testing due to cost. These
findings suggest great acceptability of genetic testing across all
races and the accessibility of cost-effective testing platforms
and should encourage providers to refer at-risk individuals for
genetic counseling.

There were significant differences in referral patterns for
genetic counseling in our study population. Primary care
physicians are thought to play a major role not only in the
referral of patients for effective cancer screening tests but also
in the identification of at-risk individuals based on personal
and family cancer history. However, in our study population,
internal and family medicine doctors referred the fewest
patients across all ethnicities, while subspecialty oncologists
and surgeons referred the most. Differences across ethnicities
were also identified, with non-Hispanic Whites and Asians,
more likely to be referred by obstetricians and gynecologist
than non-Hispanic Blacks and Hispanics. Our findings are
comparable with those reported by Armstrong et al. who
found only 36.8% of US women at high risk for breast and
ovarian cancer undergo genetic counseling.”” The most com-
mon reason cited was lack of a clinical recommendation, with
the lowest rate of referral being from obstetrician gynecolo-
gists. Cragun et al. showed that discussion of genetic testing
with a provider was 16 times less likely among non-Hispanic
Black women and nearly 2 times less likely among Spanish-
speaking Hispanic women when compared to non-Hispanic
White women.?* A similar finding was reported in women of
color diagnosed with ovarian cancer who were also signifi-
cantly less likely to receive genetic counseling referrals.?®
Taken together, these studies suggest an opportunity for in-
creased training of primary care—based specialists in the iden-
tification of at-risk individuals. This could potentially mitigate
unconscious or implicit biases that may play a role in the lack
and/or delay of referrals for genetic testing.

The lack of knowledge by providers about the prevalence of
hereditary cancer syndromes among ethnic minorities may
contribute to referral decision-making practices. Mutation rates
reported for women have historically been based on predomi-
nantly non-Hispanic White populations. More recently, analy-
sis of non-AJ women who underwent genetic testing through
Myriad provided more evidence regarding the prevalence of
deleterious mutations across ethnicities. Women of non-
European descent had a higher prevalence of pathogenic

BRCA1/2 mutations compared with women of Western Euro-
pean descent, with higher rates of BRCA1/2 mutations found
among Africans (15.6%), Latin Americans (14.8%), and
Asians (12.7%) compared with non-AJ Whites of European
ancestry (12.1%).° Mutation rates in our study population
were similar across race/ethnicity after exclusion of AJ women.

We found that family cancer history was more likely to
prompt genetic testing in Non-Hispanic Whites compared
with other races, even when excluding AJ. A possible expla-
nation is that non-Hispanic Blacks were less likely to have a
family history warranting referral; however, in our study pop-
ulation, this was not the case. In fact, the majority of non-
Hispanic Blacks, Hispanics, and Asians who were referred due
to personal history of malignancy also had a significant self-
reported family cancer history. Among ethnic minorities re-
ferred for testing for personal diagnosis of breast and/or ovar-
ian cancer, approximately 70% had a significant family history
confirmed with genetic counseling. Most concerning is our
finding that among these minority women with cancer, many
(39% non-Hispanic Black, 32% Hispanic, and 25% Asian)
would have met the criteria for genetic testing based solely on
family history. In addition, at the time of testing, non-Hispanic
Black women were more likely to be younger and have
advanced-stage disease. As there are known biologic differ-
ences with breast cancer among minority populations, such as
younger age at diagnosis (< 50), and higher prevalence of
triple-negative breast cancer associated with worse prognosis,
these findings highlight the importance of targeting at-risk
younger women from all ethnicities for genetic testing based
on family history alone.* " *°

Among patients with pathogenic mutations in our cohort,
minorities were less likely to undergo surgical interventions
and increased screening compared with non-Hispanic Whites.
Cragun et al. suggest that rates of risk-reducing salpingo-
oophorectomy are lower among non-Hispanic Black BRCA1/
2 carriers compared with non-Hispanic Whites and His-
panics.?* Reasons for disparities in risk-reducing interventions
are likely multifactorial but may include lack of education,
poor counseling, cultural differences, and/or presumed and
real financial barriers. More research is needed in this area to
determine the true causes of the disparity and interventions to
eradicate it. We also found higher rates of VUS in minorities
compared with non-Hispanic Whites. Fortunately, concerns
regarding inappropriate surgical procedures related to in-
creased detection of VUS were not justified in the current
study. There was no increase in risk-reducing surgery among
non-Hispanic Whites or minorities in our cohort with VUS,
but there was a rise in screening uptake that is also demon-
strated in previous studies.’’

This is one of the largest single-institution experiences
exploring genetic testing with high-risk patients in under-
studied racial and ethnic groups. The diverse study population
found in New York City, with a range of ancestry and ethnic-
ities, is a major strength. All patients were seen by the same
genetic counseling team, allowing for consistency in
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counseling across ethnicities and thorough pre- and post-test
counseling. Limitations of this study include its retrospective
nature, resulting in incomplete identification of all factors
potentially affecting reasons for referral as well as self-
reported race/ethnicity and patient history. Referral patterns
for patients with diagnosis of ovarian cancer changed over
time in our institution with many gynecologic oncologists
directly testing patients regardless of family history due to
changes in the NCCN guidelines. Additional biases may exist
in referral patterns of specialists compared with general practi-
tioners due to direct testing done in general obstetrician gyne-
cologists’ offices that would not be captured in our data.
Furthermore, we could not assess for knowledge gaps related
to risk factors for referrals and patients’ lack of knowledge
about family history. In addition, our study population and
results may not be representative of findings in other geo-
graphic regions which may have varying access to health
services including genetic counselors and different patient
populations. There are variations in breast and ovarian cancer
epidemiology, disease biology, and access to care that may
affect race- and ethnicity-specific variability in the women
who received genetic testing that may not have been captured.

CONCLUSIONS

In conclusion, there are clear disparities in genetic testing
among minority populations. Interventions to reduce dispar-
ities in genetic testing should focus on identifying patients at
high risk of mutations by obtaining detailed family history,
considering risk among younger-aged women who are minor-
ities, and increasing patient and provider awareness and un-
derstanding of the benefits of testing regardless of race/ethnic-
ity. It is crucial to provide appropriate follow-up and counsel-
ing regarding cancer risk-reduction recommendations once a
pathogenic mutation is identified. With the expansion of in-
surance and increased access to genetic testing platforms,
financial barriers are more likely to be eliminated and should
not be a justification for the lack of genetic testing. Ensuring
that the benefits of cancer prevention and early detection
associated with increased genetic testing are accessible to all
patients, regardless of race/ethnicity, is imperative for the
eradication of existing healthcare disparities.
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