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ABSTRACT

Background. High-risk programs provide recommenda-
tions for surveillance/risk reduction for women at elevated
risk for breast cancer development. This study evaluated
the impact of high-risk surveillance program participation
on clinicopathologic breast cancer features at the time of
diagnosis.

Methods. Women followed in the authors’ high-risk pro-
gram (high-risk cohort [HRC]) with a diagnosis of breast
cancer from January 2015 to June 2021 were identified and
compared with the general population of women undergoing
breast cancer surgery at Memorial Sloan Kettering Cancer
Center (MSK; general cohort [GC]) during the same period.
Patient and tumor factors were collected. Clinicopathologic
features were compared between the two cohorts and in a
subset of women with a family history of known BRCA
mutation.

Results. The study compared 255 women in the HRC with
9342 women in the GC. The HRC patients were slightly
older and more likely to be white and have family history
than the GC patients. The HRC patients also were more
likely to present with DCIS (41 % vs 23 %; p < 0.001),
to have smaller invasive tumors (pT1: 100 % vs 77 %; p <
0.001), and to be pNO (95 % vs 81 %; p < 0.001). The HRC
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patients had more invasive triple-negative tumors (p = 0.01)
and underwent less axillary surgery (p < 0.001), systemic
therapy (p < 0.001), and radiotherapy (p = 0.002). Among
those with a known BRCA mutation, significantly more
women in the HRC underwent screening mammography (75
% vs 40 %; p < 0.001) or magnetic resonance imaging (MRI:
82 % vs 9.9 %; p < 0.001) in the 12 months before diagnosis.
Conclusions. Women followed in a high-risk screening
program have disease diagnosed at an earlier stage and
therefore require less-intensive breast cancer treatment than
women presenting to a cancer center at the time of diagno-
sis. Identification of high-risk women and implementation
of increased surveillance protocols are vital to improving
outcomes.

Keywords Breast cancer - High-risk screening program -
Early-stage diagnosis - MRI screening - Increased
surveillance protocols - Breast cancer risk - High-risk

Breast cancer remains the most common non-skin cancer
diagnosis among women in the United States, with more
than 280,000 new cases of invasive and 50,000 cases of non-
invasive breast cancer diagnosed annually.' Unfortunately,
more than 40,000 women still die of this disease each year.?

Given the prevalence of this disease, appropriate risk
assessment, education on risk reduction, screening, and early
detection are vital components of women’s health. Although
an average-risk woman in the United States has a 12 % life-
time risk for the development of breast cancer, several fac-
tors modify this baseline risk profile, including hereditary
breast cancer syndromes, family history, personal history
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of high-risk breast lesions, prior chest wall radiation at a
young age, endogenous hormone exposure, breast density,
and lifestyle factors.>™ Increased attention is being paid to
identification of these risk factors among unaffected women
to allow tailored recommendations for screening and risk
reduction, to reduce cancer incidence and increase rates of
early detection.

The number of women in the United States at increased
risk for breast cancer who could benefit from appropriate
counseling and screening is high. For example, it is
estimated that there are nearly 1 million unaffected,
unidentified BRCA mutation carriers in the United States,
and that 13 % of women between 30 and 50 years of age
are at elevated risk secondary to a family history of breast
cancer. This equates to more than 5 million women in the
United States. '

High-risk screening with both mammogram and magnetic
resonance imaging (MRI) is recommended for women
with a genetic predisposition or strong family history of
breast cancer given the ability of MRI to detect earlier-
stage disease and reduce interval cancer development
in the highest-risk cohorts.!! However, despite strong
evidence, appropriate high-risk screening is dramatically
underutilized in community and primary care settings.'>!?
High-risk programs aim to address this issue by providing
personalized risk assessment and education, implementing
standard-of-care screening, counseling on risk-reducing
options, and offering participation in research for the high-
risk community.

The Memorial Sloan Kettering Cancer Center (MSK)
(New York, NY, USA) high-risk program, known as
the RISE (Risk Assessment, Imaging, Surveillance and
Education) program, provides more than 5000 annual
high-risk visits for women with a family history of breast
cancer, known genetic predisposition, personal history
of breast atypia or lobular carcinoma in situ (LCIS), and
history of chest-wall radiation before the age of 30 years.
During their visits, women are provided with education on
breast cancer risk, undergo routine exams, are scheduled for
appropriate breast screening, and are counseled on options
for risk reduction, including chemoprevention, surgery when
appropriate, and lifestyle modifications.

This study assesses the impact of participation in a high-
risk breast cancer surveillance program on the stage and
clinicopathologic features of breast cancers at the time of
diagnosis by comparing tumor and treatment factors among
women followed in our high-risk program with those of
women who presented to MSK for care at the time of breast
cancer diagnosis.

METHODS

Upon MSK institutional review board approval, women
followed in the high-risk RISE program from January 2015
to June 2021 with a subsequent breast cancer diagnosis
(high-risk cohort) were identified from our institutional
RISE program database. Risk factors, including family
history of breast cancer, history of breast atypia, history of
LCIS, presence of a BRCA deleterious mutation or other
breast cancer genetic syndrome, and receipt of prior chest
wall radiation therapy were collected. As a comparison
group, patients treated for non-metastatic breast cancer at
MSK (general cohort) who presented to the center at the
time of diagnosis during the same time frame were identified
from an institutional database, and data on family history of
breast cancer and BRCA mutation status were abstracted.

Patient, tumor, and treatment factors were obtained for
the women in both cohorts, including age at diagnosis, race,
body mass index (BMI), tumor histology, T stage, N stage,
estrogen receptor (ER) status, progesterone receptor (PR)
status, human epidermal growth factor receptor 2 (HER2)
status, nuclear grade, receipt of breast and axillary surgery,
receipt of systemic therapy, and receipt of adjuvant radiation
therapy. Details on screening mammography and screening
MRI were obtained for the subset of patients with a known
BRCA deleterious mutation in both the high-risk and general
cohorts.

Comparisons of clinicopathologic features were
performed among the entire high-risk and general cohorts, as
well as among the subset of patients with a family history of
breast cancer and those with a deleterious BRCA mutation.
These analyses excluded 5 women in the high-risk cohort
and 68 women in the general cohort with stage IV disease
diagnosed at presentation.

Demographic and clinicopathologic characteristics were
compared between the high-risk and general cohorts using
Fisher’s exact test or the chi-square test for categorical
variables, and the ¢ test or Wilcoxon rank-sum test for
continuous variables. Additionally, separate subgroup
analyses were performed for individuals with a family
history of breast cancer or BRCA mutations. A subset
analysis was performed to assess differences in pT stage
among those with invasive disease only, excluding patients
treated with neoadjuvant systemic therapy given the impact
of neoadjuvant therapy on pathologic T stage.

All statistical analyses were performed using R 4.2.'4
Type 1 error rates for all comparisons were set to an alpha
of 0.05.
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TABLE 1 RISE high-risk population with cancer by risk factor

Risk factor High-risk cohort

(n=255)n (%)

Median age at diagnosis: years (IQR) 57 (49-66)
Family history of breast cancer® 205 (81)°
History of atypia 91 (36)
History of LCIS 72.7)
BRCA mutation 71 (28)
BRCA1 38 (54)
BRCA2 33 (46)
Other genetic mutation 72.7)
Prior chest wall radiation therapy 2(0.8)
More than 1 risk factor 124 (49)

RISE Risk Assessment, Imaging, Surveillance and Education
program, IQR interquartile range; LCIS, lobular carcinoma in situ

#First- or second-degree family member with breast cancer

One patient with unknown family history (205/254)

RESULTS
RISE Population

Of 3542 women followed in the high-risk MSK RISE
program between January 2015 and June 2021, 255 (7.2 %)
experienced breast cancer. Clinical features and risk factors
for this group are outlined in Table 1. The median age at
cancer diagnosis was 57 years.

Most of the women (81 %) had a family history of breast
cancer, whereas 36 % had a personal history of breast atypia,
3 % had a history of LCIS, 28 % had a known BRCA1 or
BRCAZ2 deleterious mutation, and nearly half (49 %) of the
patients who experienced breast cancer had a combination of
risk factors present. Of the 255 women in this cohort, 9 (4 %)
had a history of chemoprevention use before the diagnosis
of breast cancer.

Comparison of MSK RISE Cohort Versus MSK General
Cohort

The MSK general cancer cohort during this same period
included 9342 women with a median age at diagnosis of
55 years. The women in the high-risk (MSK RISE) cohort
were more likely to be white (88 % vs 77 %; p < 0.001) and
to have a family history of breast cancer (81 % vs 54 %;
p < 0.001) than the MSK general cohort. The patients in
the high-risk cohort were more likely to present with ductal
carcinoma in situ (DCIS) than with invasive cancer (41 % vs
23 %; p < 0.001) and more likely to be node-negative than
the patients in the general cohort (95 % vs 81 %; p < 0.001).

Among the patients with an invasive breast cancer, those
in the high-risk cohort had smaller diagnosed tumors than

those in the general cohort (pT1: 100 % vs 71 %; p < 0.001).
A similar result was found in the comparison of patients with
invasive disease, excluding those who had received NAC
(pT1 in the MSK RISE cohort: 100 % vs 77 %; p < 0.001).
In addition, the patients followed in the high-risk program
with invasive cancer were more likely to have triple-negative
disease (17 % vs 10 %; p = 0.01) and well-differentiated
tumors (24 % vs 14 %; p = 0.002) while less likely to have
HER2-overexpressing tumors (16 % vs 4 %; p < 0.001).

From a treatment standpoint, 63 % of the women in
both cohorts underwent lumpectomy. However, the rates of
bilateral mastectomy were higher in the high-risk population
(25 % vs 7 %; p < 0.001). Fewer women in the high-risk
cohort required axillary lymph node dissection (ALND)
(2 % vs 12 %; p < 0.001), chemotherapy (18 % vs 39 %;
p < 0.001), or any form of systemic therapy or radiation,
including postmastectomy radiation therapy (all p < 0.05;
Table 2).

Comparison of Women with a Family History of Breast
Cancer

In the comparison of the 205 women from the high-
risk cohort and the 3654 women from the general cohort
with a family history of breast cancer, similar results were
observed (Table 3). The patients followed in the high-risk
program with a family history of breast cancer were slightly
older at diagnosis than those in the general cohort (57 vs
54 years; p = 0.01) and more likely to be white (90 % vs
82 %; p = 0.02). The women with a family history of breast
cancer in the high-risk cohort were more likely to present
with DCIS than those with an invasive histology (38 % vs
15 %; p < 0.001) and significantly more likely to be pNO
(95 % vs 79 %; p < 0.001) than those in the general cohort.
Similarly, among the women with invasive breast cancer,
the patients in the high-risk cohort were more likely to
have pT1 than those with pT2-4 tumors (100 % vs 71 %;
p < 0.001), well-differentiated tumors (25 % vs 13 %; p <
0.001), or HER2-negative tumors (95 % vs 84 %; p < 0.001).
Among the women with a family history of breast cancer,
those followed in the high-risk program had higher rates of
bilateral mastectomy and were less likely to undergo ALND,
chemotherapy, any systemic therapy, or radiation therapy
(all p < 0.001).

Comparison of Women with BRCA Mutations

The high-risk cohort had 71 women with a known del-
eterious BRCA mutation compared with 232 women in the
general cohort. In both groups, slightly more than half of the
women with a deleterious BRCA mutation had a BRCAL1
mutation (54 % and 53 % in the high-risk and general
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TA].“)'LE 2 Comp arison of Clinicopathologic features High-risk (n =255) n (%) General (n =9342)n (%) p value®®
clinicopathologic features
among women in the high- Median age at diagnosis: years (IQR) 57 (49-66) 55 (47-65) 0.054
risk and general breast cancer
cohorts Race < 0.001
White 211 (88) 6813 (77)
Asian/other 17 (7.1) 1267 (14)
Black 11 (4.6) 787 (8.9)
Unknown 16 475
Median BMI; kg/m2 (IQR) 25.5 (22.7-29.8) 26.4 (22.9-31.1) 0.1
Unknown 21 28
Family history of breast cancer 205 (81) 3654 (54) < 0.001
Unknown 1 2535
BRCA mutation 71 (27.8) 232 (2.5) < 0.001
BRCAI 38 (54) 123 (53)
BRCA2 33 (46) 109 (47)
Tumor histology < 0.001
DCIS 105 (41) 2149 (23)
IDC 140 (55) 6245 (67)
ILC 2 (0.8) 853 (9.1)
Other 8(3.1) 95 (1.0)
pN stage < 0.001
NO 241 (95) 7136 (81)
N1 13(5.1) 1284 (15)
N2 0(0) 258 (2.9)
N3 0(0) 150 (1.7)
Unknown 1 514
Invasive disease®
Invasive pT stage n=150 n="7193 < 0.001
T1 147 (100) 5108 (71)
T2 0 1457 (20)
T3 0 176 (2.4)
T4 0 25(0.3)
TO/is 0 427 (5.9)
Unknown 3 0
Receptor status
ER-positive 121 (81) 5981 (83) 0.5
Unknown 1 2
PR-positive 105 (70) 5404 (75) 0.2
Unknown 1 4
HER2-overexpressing 6(4) 1112 (16) < 0.001
Unknown 1 128
Triple-negative 26 (17) 749 (10) 0.01
Unknown 1 32
Differentiation 0.002
Well-differentiated 34 (24) 845 (14)
Moderate 62 (45) 3017 (50)
Poor 43 (31) 2184 (36)
Unknown 11 1147
Entire cohort-therapy received
Final breast surgery < 0.001
Lumpectomy 160 (63) 5914 (63)
Unilateral mastectomy 27 (11) 2818 (30)

Bilateral mastectomy 63 (25) 610 (6.5)
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Table 2 (continued) Clinicopathologic features

High-risk (n = 255) n (%) General (n = 9342) n (%) p value®

No breast surgery

Unknown
Axillary surgery

None

SLNB only

ALND

Unknown
Any chemotherapy!
Neoadjuvant chemotherapy?
Endocrine therapy?
Anti-HER? therapy*
Any radiation therapy!

Postmastectomy radiation therapy*

2(0.8) 0(0)
3 0

< 0.001
75 (30) 1867 (20)
171 (68) 6375 (68)
6(2.4) 1100 (12)
3 0
46 (18) 3635 (39) < 0.001
4(1.6) 1277 (14) < 0.001
131 (52) 6596 (71) < 0.001
4(1.6) 931 (10) < 0.001
99 (39) 4576 (49) 0.002
4(1.6) 306 (8.6) < 0.001

IQR interquartile range, BMI body mass index, DCIS ductal carcinoma in situ, /DC invasive ductal
carcinoma, /LC invasive lobular carcinoma, ER estrogen receptor, PR progesterone receptor, HER?2
human epidermal growth factor receptor 2, SLNB sentinel lymph node biopsy, ALND axillary lymph node

dissection

“Bolded values indicate statistical significance

PStatistical tests performed: Wilcoxon rank-sum test, chi-square test of independence, Fisher’s exact test

“Restricted to patients with invasive disease, including 1262 patients receiving neoadjuvant chemotherapy

dTwo patients in the RISE high-risk cohort with unknown data regarding systemic and radiation therapy

treatment details

cohorts, respectively). A comparison of these cohorts is
shown in Table 4, with similar patterns identified. The
women with a BRCA mutation in the high-risk cohort pre-
sented at a slightly older age than those in the general cohort
(49 vs 45 years; p = 0.008) and were more likely to present
with DCIS (31 % vs 8.6 %; p < 0.001). Among the women
with invasive tumors, those in the RISE high-risk cohort had
smaller invasive tumors (pT1 100 % vs 64 %; p < 0.001).
There were no differences in invasive tumor receptor pro-
file, with 45 % and 42 % of the patients in the high-risk and
general cohorts, respectively, having triple-negative disease.

The women followed in the high-risk program had higher
rates of bilateral mastectomy (65 % vs 13 %; p < 0.001)
and were less likely to receive chemotherapy, endocrine
therapy, or postmastectomy radiation therapy (all p <
0.001). Compared with the general cohort, significantly
more women in the high-risk cohort with a BRCA mutation
had undergone a screening mammogram (75 % vs 40 %; p
< 0.001) or a screening MRI (82 % vs 9.9 %; p < 0.001) in
the 12 months before their cancer diagnosis.

DISCUSSION

This comparison of cancer and treatment characteristics
between women followed in a high-risk program and those
who presented to a cancer center at the time of diagnosis
showed that among a population of breast cancer patients,
those followed in the high-risk program were more likely

to present with earlier-stage disease, including higher rates
of DCIS, pT1 tumors, and node-negative disease. Despite
presenting with more triple-negative tumors, the women
followed in the high-risk program had earlier-stage disease
diagnosed, and therefore were less likely to require ALND,
systemic therapy, or radiation therapy—all of which are
treatment components that may confer potential significant
toxicity.

Among the cohort of women with a known BRCA
mutation for whom imaging details were available,
a significant difference in the use of both screening
mammography and MRI was noted in the 12 months before
diagnosis for the women in the high-risk cohort versus those
in the general cohort. Receipt of increased surveillance in
the RISE cohort appears to be associated with identification
of earlier-stage disease, including more DCIS and node-
negative tumors at diagnosis.

Women with a deleterious BRCA germline mutation have
a significantly greater risk of breast cancer development than
the general population, with a cumulative lifetime risk of
approximately 70 %.'°> Given the substantial breast cancer
risk in this population, enhanced screening is important to
improve early detection.

Multiple studies have reported improved sensitivity for
early disease detection with MRI versus mammography
among women with a genetic predisposition or strong fam-
ily history of breast cancer.'® Warner et al.!” performed a
prospective surveillance study with and without breast MRI
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TA].“)'LE 3 Comp arison of Clinicopathologic features RISE (n = 205) n (%) MSKCC (n = P value®®
c.hnlcopathologlc featur.es by 3654) n (%)
risk profile: known family
history of breast cancer Median age at diagnosis: years (IQR) 57 (48-66) 54 (46-64) 0.014
Race 0.022
White 174 (90) 2829 (82)
Asian/other 10(5.2) 334 (9.7)
Black 10 (5.2) 290 (8.4)
Unknown 11 201
Median BMI: kg/m? (IQR) 26 (23-30) 26 (23-31) 0.4
BRCA mutation 63 (31) 172 (4.7) 0.8
BRCAL1 34 (54) 88 (51)
BRCA2 29 (46) 84 (49)
Tumor histology < 0.001
DCIS 78 (38) 533 (15)
IDC 119 (58) 2690 (74)
ILC 2 (1.0) 396 (11)
Other 6(2.9) 35(1.0)
N stage < 0.001
NO 193 (95) 2805 (79)
N1 11(54) 562 (16)
N2 0(0) 126 (3.5)
N3 0(0) 71 (2.0)
Unknown 1 90
Invasive disease®
Invasive pT stage n=127 n=3121 < 0.001
T1 124 (100) 2224 (71)
T2 0 589 (19)
T3 0 80 (2.6)
T4 0 15 (0.5)
TO/is 0 213 (6.8)
Unknown 3 0
Receptor status
ER-positive 103 (82) 2563 (82) >0.9
Unknown 1 2
PR-positive 87 (69) 2316 (74) 0.2
Unknown 1 3
HER2-overexpressing 6(5) 505 (16) < 0.001
Unknown 1 557
Triple-negative 21 (17) 353 (11) 0.07
Differentiation < 0.001
Well-differentiated 30 (25) 384 (13)
Moderate 51 (43) 1433 (50)
Poor 37(31) 1057 (37)
Unknown 9 247
Entire cohort—therapy received
Breast surgery < 0.001
Lumpectomy 122 (60) 2160 (59)
Unilateral mastectomy (ipsilateral to cancer) 21 (10) 1246 (34)
Bilateral mastectomy 57 (28) 248 (6.8)
No breast surgery 2(1.0) 0 (0)
Unknown 3 0
Axillary surgery < 0.001
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Table 3 (continued) Clinicopathologic features RISE (n = 205) n (%) MSKCC (n = P value®®
3654) n (%)

None 56 (28) 495 (14)

SLNB 140 (69) 2652 (73)

ALND 6 (3.0 507 (14)

Unknown 3 0
Any chemotherapyCl 40 (20) 1735 (47) < 0.001
Neoadjuvant chemotherapyd 4(2.0) 627 (17) < 0.001
Endocrine therapyd 109 (53) 2722 (74.5) < 0.001
Anti-HER? therapy* 4(2.0) 432 (12) < 0.001
Any radiation therapy® 78 (38) 2087 (57) < 0.001
Postmastectomy radiation therapyd 3(L.5) 398 (11) < 0.001

RISE Risk Assessment, Imaging, Surveillance, and Education, MSKCC Memorial Sloan Kettering Cancer
Center, IQR interquartile range, BMI body mass index, DCIS ductal carcinoma in situ, /DC invasive
ductal carcinoma, /LC invasive lobular carcinoma, ER estrogen receptor, PR progesterone receptor, HER2
human epidermal growth factor receptor 2, SLNB sentinel lymph node biopsy, ALND axillary lymph node

dissection

“Bolded values indicate statistical significance.

PStatistical tests performed: Wilcoxon rank-sum test, chi-square test of independence, Fisher’s exact test

“Restricted to patients with invasive disease including 621 patients treated with neoadjuvant chemotherapy

40ne patient in the RISE high-risk cohort with missing therapy data

among 1275 women with a deleterious BRCA mutation. The
women screened with MRI had a higher incidence of DCIS
or stage I breast cancer and a lower incidence of stages Il
to IV disease than the non-MRI group. The adjusted hazard
ratio for the diagnosis of advanced-stage (II-1V) disease
associated with MRI screening was 0.3 (95 % confidence
interval [CI], 0.12-0.72; p = 0.008). The guidelines from the
American Cancer Society and American College of Radiol-
ogy recommend breast MRI screening as an adjunct to mam-
mographic screening for women with a BRCA mutation or
other high-risk breast cancer genetic syndrome, those with
a lifetime risk of breast cancer greater than 20 % as defined
by a risk model largely dependent on family history, and
those who received radiation to the chest between the ages
of 10 and 30 years.'®

Despite the known benefits of high-risk screening among
select high-risk populations, many women in the commu-
nity are not undergoing appropriate MRI screening. In a sur-
vey of primary care providers, a minority (31 %) correctly
defined women at high risk for breast cancer, and only 12
% recommended screening MRI for high-risk women.'? A
cross-sectional study by Miles et al.'* of more than 422,000
women undergoing screening mammography assessed avail-
ability and utilization of MRI screening among high-risk
women, defined as those with more than a 20 % lifetime
risk. The authors reported that 44 % of the high-risk women
underwent screening at a facility with on-site MRI avail-
ability, but that only 6.6 % of the high-risk women obtained
a screening breast MRI within a 2-year window from their
screening mammogram.

Notably, many of the women in the general cohort with
a BRCA mutation likely did not undergo genetic testing
until the time of breast cancer diagnosis, and therefore may
not have been recommended to undergo high-risk screen-
ing before diagnosis. Identification of women appropriate
for genetic testing when unaffected can affect outcomes if
high-risk screening and prevention recommendations are
implemented for those found to have deleterious mutations.
A study by our group reported that 65 % of women pre-
senting to the RISE high-risk program qualified for genetic
evaluation, although 40 % had not undergone prior genetic
testing, highlighting another important element of a high-
risk program.

Studies report that understanding one’s breast cancer
risk is associated with adherence to appropriate screening.
Young et al.'® reported on perceived cancer risk among
both black and white women with elevated breast cancer
risk and found that women who overestimated or accurately
estimated risk were more likely to utilize MRI screening.
Education on risk as well as on appropriate breast imaging
recommendations among high-risk women is an essential
component of a high-risk program given the impact of risk
estimation on adherence to screening recommendations. '%!°

The ultimate goals of a high-risk program are early detec-
tion and prevention. Women within the RISE high-risk pro-
gram are counseled on the options for risk reduction, includ-
ing chemoprevention, surgical risk reduction, and lifestyle
modifications. In this report, we describe earlier detection
of cancers among women followed in a dedicated high-risk
program compared with the cohort of women presenting to
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TA].“)'LE 4 Comp arison of Clinicopathologic features RISE (n=71) n (%) MSKCC (n = P value®®
chnl.copathologlc features 232) n (%)
by risk profile: presence of
a known deleterious BRCA Median age at diagnosis: years (range) 49 (29-80) 45 (21-87) 0.008
mutation Race 02
White 60 (91) 185 (81)
Asian/other 3(4.5) 28 (12)
Black 3(4.5) 14 (6.2)
Unknown 5 5
Median BMI: kg/m? (IQR) 25 (22-30) 25 (22-29) 0.7
Family history of breast cancer 63 (89) 172 (81) 0.2
Unknown 0 20
BRCA mutation > 0.9
BRCA 1 38 (54) 123 (53)
BRCA 2 33 (46) 109 (47)
Tumor histology < 0.001
DCIS 22 (31) 20 (8.6)
IDC 48 (68) 200 (86)
ILC 0(0) 6(2.6)
Other 1(1.4) 6 (2.6)
N stage 0.076
NO 65 (92) 180 (78)
N1 6 (8.5) 41 (18)
N2 0(0) 4(1.7)
N3 0(0) 6 (2.6)
Unknown 0 1
Invasive disease’
Invasive pT stage n=49 n=212 < 0.001
T1 48 (100) 136 (64)
T2 0 36 (17)
T3 0 3(1.4)
T4 0 3(1.4)
TO/is 0 34 (15.8)
Unknown 1 0
Receptor status
ER-positive 27 (55) 111 (52) 0.9
PR-positive 19 (39) 93 (44) 0.6
HER2-overexpressing 1(2.0) 21 (10) 0.13
Triple-negative 22 (45) 89 (42) 0.9
Unknown 0 1
Differentiation 0.4
Well-differentiated 1(2.3) 4(2.1)
Moderate 15 (34) 47 (24)
Poor 28 (64) 141 (73)
Unknown 5 20
Entire cohort—therapy received
Breast surgery < 0.001
Lumpectomy 16 (23) 41 (18)
Unilateral mastectomy (ipsilateral to cancer) 8(11) 160 (69)
Bilateral mastectomy 46 (65) 31 (13)
No breast surgery 1(1.4) 0(0)
Axillary surgery 0.07
None 7(9.9) 21 (9.1
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Table 4 (continued) Clinicopathologic features RISE (n=71) n (%) MSKCC (n = P value®®
232) n (%)

SLNB 60 (85) 173 (75)

ALND 4 (5.6) 38 (16)
Any chemotherapy 31 (44) 176 (76) < 0.001
Neoadjuvant chemotherapy 34.2) 86 (37) < 0.001
Endocrine therapy 24 (34) 142 (61) < 0.001
Anti-HER2 therapy 1(1.4) 19 (8.2) 0.053
Any radiation therapy 17 (24) 78 (34) 0.2
Postmastectomy radiation therapy 1(1.4) 51 (22) < 0.001
Screening mammogram in prior 12 months 53 (75) 92 (40) < 0.001
Screening MRI in prior 12 months 58 (82) 23(9.9) < 0.001

RISE Risk Assessment, Imaging, Surveillance, and Education, MSKCC Memorial Sloan Kettering Cancer
Center, IQR interquartile range, BMI body mass index, DCIS ductal carcinoma in situ, /DC invasive
ductal carcinoma, /LC invasive lobular carcinoma, ER estrogen receptor, PR progesterone receptor, HER2
human epidermal growth factor receptor 2, SLNB sentinel lymph node biopsy, ALND axillary lymph node

dissection

“Bolded values indicate statistical significance.

PStatistical tests performed: Wilcoxon rank-sum test; Fisher’s exact test; chi-square test of independence

“Restricted to patients with invasive disease including 88 who received neoadjuvant systemic therapy

a cancer center at the time of diagnosis. This finding is likely
multifactorial, related to improved adherence to high-risk
screening recommendations, regular clinical follow-up, and
education on risk-reducing strategies. These data support the
implementation of high-risk programs or other mechanisms
to ensure primary care provider awareness to improve iden-
tification of unaffected gene carriers, provide individualized
risk assessment, and counsel women on appropriate high-
risk screening recommendations, which will in turn have an
impact on clinical outcomes among women at increased risk
for breast cancer development. Given the racial differences
in the cohorts, it also is imperative that these initiatives tar-
get individuals of all racial and ethnic backgrounds equally
to minimize disparities in care that may affect subsequent
breast cancer outcomes.

The strengths of our study include its robust
clinicopathologic information on patients in both its high-
risk and general cohorts, with data on risk factors including
both family history and BRCA status, which allowed for a
direct comparison between these groups.

The limitations of our study include those inherent to
a retrospective study. It is possible that the MSK general
cohort contained cancers perceived to be higher risk due to
referral bias, falsely elevating the benefit of the high-risk
screening program. Conversely, some women in the MSK
general cohort may have been followed in a high-risk pro-
gram outside the RISE program and then transferred to MSK
for cancer care. Furthermore, 40 % of the women in the
RISE high-risk cohort had a personal history of a high-risk
breast lesion, including atypia or LCIS, and, unfortunately,
a history of atypical hyperplasia or LCIS was not available

from the general MSK population for comparison. Atypi-
cal hyperplasia and LCIS are associated with an increase in
breast cancer development, with an absolute risk of approxi-
mately 1% to 12 % per year, respectively.®°

The current guidelines do not support the routine
use of MRI screening among patients with high-risk
breast lesions,'® although controversy exists regarding
appropriate screening for patients with a personal history
of high-risk lesions. There is ongoing effort to identify the
optimal screening for women who have these benign breast
lesions, with data evaluating the role of contrast-enhanced
spectral mammography (CESM) emerging.?! The current
imaging algorithm in the RISE program includes annual
mammogram and MRI screening for individuals who meet
standard criteria for MRI screening, including known
moderate- or high-risk pathogenic variant, lifetime risk
greater than 20 % secondary to family history, and prior
chest wall radiation before the age of 30 years.

For individuals with moderate risk secondary to
high-risk breast lesions, including atypical hyperplasia
or lobular carcinoma in situ, we recommend annual
mammography with consideration of contrast-enhanced
spectral mammography, an imaging method not universally
available. Routine use of MRI in this population is reserved
for those with additional risk factors present that would
warrant increased screening, such as a strong family history
of breast cancer.

Importantly, our study population timeframe
encompassed 2016 through June 2021—the last 1.5 years
of which overlapped with the COVID-19 pandemic, which
likely had an impact on breast screening availability and
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adherence. In addition, a higher proportion of the women
followed in the RISE program were white compared with
the MSK general cohort. Racial and ethnic differences in
the cohorts also could have contributed to the differences
observed in the stage and biology of the breast cancers
identified.

CONCLUSIONS

Women followed in a high-risk program are more likely
to undergo guideline-concordant high-risk screening, to have
earlier-stage disease diagnosed, and to require less-intensive
treatment for breast cancer than women presenting to a
cancer center at the time of diagnosis. Women with a history
of a breast cancer genetic syndrome, a strong family history
of breast cancer, a personal history of a high-risk breast
lesion, or a history of chest wall radiation at a young age
benefit from evaluation and follow-up evaluation in a high-
risk screening program. More work is needed to identify and
correct disparities in access to high-risk screening programs,
and to ensure that all individuals at elevated risk are able to
benefit from these strategies.
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