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ABSTRACT

Background. Surgical delays are associated with invasive
cancer for patients with ductal carcinoma in situ (DCIS).
During the Severe Acute Respiratory Syndrome-Coron-
avirus-2 (SARS-CoV-2) pandemic, neoadjuvant endocrine
therapy (NET) was used as a bridge until postponed
surgeries resumed. This study sought to determine the
impact of NET on the rate of invasive cancer for patients
with a diagnosis of DCIS who have a surgical delay
compared with those not treated with NET.

Methods. Using the National Cancer Database, the study
identified women with hormone receptor-positive (HR+)
DCIS. The presence of invasion on final pathology was
evaluated after stratifying by receipt of NET and by
intervals based on time from diagnosis to surgery (<30,
31-60, 61-90, 91-120, or 121-365 days).

Results. Of 109,990 women identified with HR+ DCIS,
276 (0.3%) underwent NET. The mean duration of NET
was 74.4 days. The overall unadjusted rate of invasive
cancer was similar between those who received NET
((15.6%) and those who did not (12.3%) (p = 0.10). In the
multivariable analysis, neither the use nor the duration of
NET were independently associated with invasion, but the
trend across time-to-surgery categories demonstrated a
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higher rate of upgrade to invasive cancer in the no-NET
group (p < 0.001), but not in the NET group (p = 0.97).

Conclusions. This analysis of a pre-COVID cohort
showed evidence for a protective effect of NET in HR+
DCIS against the development of invasive cancer as the
preoperative delay increased, although an appropriately
powered prospective trial is needed for a definitive answer.

The status of ductal carcinoma in situ (DCIS) of the
breast as an obligate precursor of invasion has recently
been in dispute. Although the natural history of DCIS is not
definitively known, current data suggest that fewer than
half of patients with DCIS eventually progress to the
development of invasive ductal carcinoma (IDC), and that
the molecular mechanisms behind progression are com-
plex.'™ Given both the risk of upgrade to IDC at the time
of excision and the potential disease progression to IDC
over time, the National Comprehensive Cancer Network
guidelines currently recommend excision of DCIS to neg-
ative margins with either mastectomy or breast-conserving
therapy.*

Currently, DCIS accounts for approximately 20% of
breast cancer diagnoses, and its incidence has been
increasing since the initiation of screening mammogra-
phy.”> © Because no parallel decrease in the incidence of
advanced cancers has occurred, many have questioned
whether this surplus in DCIS cases represents a subset of
patients who would not have progressed to IDC and are
therefore being overtreated.’

Many controversies still exist around how to treat
DCIS,® and there is interest in identifying patients who may
not benefit from surgical excision, as evidenced by ongoing
trials evaluating active surveillance for patients with
DCIS.” 2


http://crossmark.crossref.org/dialog/?doi=10.1245/s10434-021-10883-5&amp;domain=pdf
https://doi.org/10.1245/s10434-021-10883-5

1684

A. D. Williams et al.

Several trials of active surveillance include the use of
endocrine therapy, which is commonly used in the adjuvant
setting given that approximately 75% of DCIS is hormone
receptor-positive (HR+)."* However, non-operative man-
agement strategies for DCIS, which represent an “infinite
delay” in surgical treatment, may be of concern because
preoperative delays in DCIS are associated with an
increased incidence of IDC at the time of ultimate
excision.'*

In early 2020, the Severe Acute Respiratory Syndrome-
Coronavirus 2 (SARS-CoV-2) pandemic necessitated
postponement of elective surgery throughout the United
Sates, which included delay of surgery for breast cancer.'
The Society of Surgical Oncology and the COVID-19
Breast Cancer Consortium developed recommendations for
the triage of patients during the pandemic.'®'” Specifically,
the groups recommended neoadjuvant endocrine therapy
(NET) for HR+ DCIS to bridge delays in upfront surgery
based on clinical trials showing the efficacy of endocrine
therapy against invasive breast cancer in the nonoperative
setting and its recurrence benefits for DCIS. Data on out-
comes for patients who experienced surgical delay during
the pandemic are forthcoming. We designed this study to
assess the impact of delay and the use of NET for patients
with DCIS by testing the hypothesis that the use of NET
decreases the rate of IDC at the time of excision regardless
of the length of the preoperative delay.

METHODS
Study Design

A retrospective study analyzed women with DCIS using
the National Cancer Database (NCDB) from 2006 to 2017.
The NCDB is a joint collaboration between the American
College of Surgeons and the American Cancer Society in
which patient-level data are collected from all cancer
patients seen in Commission on Cancer-accredited pro-
grams,'® representing approximately 70% of United States
cancer cases.'” The NCDB studies were deemed by the Fox
Chase Cancer Center IRB to be exempt at the time of
submission.

We identified female patients with no previous malig-
nancies, American Joint Committee on Cancer (AJCC)
clinical stage O breast cancer, and DCIS or invasive ductal
carcinoma on final pathology based on International Clas-
sification of Diseases for Oncology, 3rd edition (ICD-O-3)
Surveillance, Epidemiology, and End Results (SEER) his-
tology codes (Fig. 1, Table S1). We then excluded patients
based on multiple tumor and treatment factors, including
those who did not undergo surgical resection; those with
hormone (estrogen and progesterone) receptor-negative

INCLUSION CRITERIA

Female patients with AJCC clinical Stage 0 breast cancer
First cancer diagnosis
ICD-0O-3 SEER histology codes for DCIS and IDC

n=369,203

EXCLUSION CRITERIA
Tumor Exclusions
Clinical T stage not 0 or IS n=21,727
Clinical N stage not 0 n=5,507
Clinical M stage not 0 n=6,250
Unknown pathologic stage n=78,807
Pathologic stage and ICD code discordance n=1,690
Hormone receptor negative n= 100,575
Treatment Exclusions
No treatment at reporting facility n=4,020
No primary surgery or unknown n=408
Unknown time to surgery n=1072
Time to surgery = 0 days n=23,034
Time to surgery >365 days n=123
Neoadjuvant radiation or unknown n=3,634
Radiation begins >365 after surgery n=48
Neodjuvant chemotherapy or unknown n=434
Hormone therapy unknown n=1,248
Radiation or chemotherapy on day of surgery n=7,496
Received “other treatment” n=147
Year of diagnosis 2004-2005 n=2,993

l

ANALYSIS COHORT
n= 109,990

FIG. 1 Analysis cohort inclusion and exclusion criteria. AJCC
American Joint Committee on Cancer, SEER Survival Epidemiology
and End Results, DCIS ductal carcinoma in situ, /DC invasive ductal
cancer, IS in situ

disease, missing stage, or pathologic stage discrepant with
histology; and those who underwent neoadjuvant
chemotherapy or radiation. The NCDB censors institution
type for women younger than 40 years. Our analysis of
institution type was therefore limited to women older than
40 years.

We then stratified the cohort based on whether they
underwent NET, which we defined as initiation of endo-
crine therapy at any time before surgery. Patients whose
endocrine therapy status was unknown were excluded. The
patients were then categorized based on the time from
diagnosis to initial surgery into the following groups: 30
days or less, 31-60 days, 61-90 days, 91-120 days, and
121-365 days. Patients whose time to surgery was 0 days
or longer than 365 days were excluded from the analysis
cohort.

Finally, the patients’ pathologic stage and ICD-O-3
SEER histology codes were used to identify those with
invasive cancer at the time of resection. Tumor size
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reported in the NCDB is the extent of disease measured on
final pathologic evaluation and does not permit a more
granular quantitative analysis of the in situ or invasive
component of disease.

Statistical Analysis

Patient, tumor, and treatment characteristics were com-
pared both between and within NET and time-to-surgery
groups using chi-square tests, Student’s ¢ test, and analysis
of variance (ANOVA). Binary logistic regression models
were used to evaluate the impact of patient, tumor and
treatment characteristics on the upgrade to invasive cancer
on final pathology. Because the use and duration of NET
are covariate, two multivariable models were constructed:
a sensitivity model assessing the use of NET and a primary
multivariable model assessing the duration of use, with the
duration for those who had not received NET defined as 0
days. The rates of upgrade within each time-to-surgery
group were compared using chi-square tests, whereas the
trends of rate for invasion across time-to-surgery groups for
each NET cohort were evaluated using the Cochran-Ar-
mitage trend test. The p values were two-sided, and
p values lower than 0.05 were considered statistically
significant. Analyses were performed using SAS 9.4 (SAS
Institute, Cary, NC, USA).

RESULTS

Of the 109,990 patients included in the analysis, 276
(0.3%) underwent NET (Table 1). The use of NET
increased over time, from 0.22% in 2006 to 0.34% in 2017
(p = 0.001), with lowest rate (0.15%) in 2011 and the
highest rate (0.38%) in 2016. Compared with patients who
did not receive NET, those who underwent NET were more
likely to be older (p = 0.007) and white (p=0.048), to have
larger (p = 0.001) well-differentiated (p = 0.001) tumors,
and to have undergone mastectomy (p = 0.001).

Insurance status differed between the NET groups, with
a larger proportion of patients who underwent NET having
Medicare (37%) than those who did not undergo NET
(29.2%), and with no uninsured patients in the NET group
(p = 0.005). Community cancer centers had the lowest
proportion of patients who underwent NET (0.13%),
although the difference with other institution types was not
significant (p = 0.13).

For those who received NET, the mean duration of
preoperative therapy was 74.4 days. As expected, the
median time to surgery was longer for the NET cohort than
for the no-NET cohort (87.5 vs 35 days; p = 0.001). Cor-
respondingly, nearly half (41.8%) of the patients in the no-

NET group underwent surgery within 30 days of diagnosis,
whereas 33% of the patients who received NET had sur-
gery between 121 and 365 days after diagnosis (Fig. 2).

The duration of NET was directly proportional to the
time to surgery. The patients who had surgery within 30
days after diagnosis received NET for a mean of 13 days,
whereas the patients who had surgery 121 to 365 days after
diagnosis received NET for a mean of 143 days (p < 0.001;
Table S2).

Stratification by time-to-surgery group showed differ-
ences among patient, tumor, and treatment factors in both
the NET and no-NET groups. Interestingly, black patients
were more likely to undergo surgery between 121 and 365
days than any racial group in both the NET (51.5%; p =
0.04) and no-NET (4.0%; p < 0.001) groups. Community
cancer centers had the highest proportion of patients who
underwent surgery within 30 days after diagnosis than any
other institution type in both the NET and no-NET groups
(both p < 0.001). Similarly, in both the NET and no-NET
groups, a higher proportion of patients undergoing
lumpectomy had surgery within 30 days, but the difference
among the time-to-surgery groups was significant only for
the no-NET group (p = 0.09 and 0.001, respectively).

The overall unadjusted rate for invasive cancer was
similar between those who did and those who did not
receive NET (15.6 vs 12.3%; respectively; p = 0.10;
Table 1). Table 2 outlines the results from the uni- and
multivariable analyses assessing the patient, tumor, and
treatment characteristics associated with finding invasive
cancer at the time of excision. The factors associated with
invasion in the multivariable analysis were higher income
quartile, Medicaid insurance, treatment received at an
institution other than a community cancer center, well-
differentiated tumors, and treatment with mastectomy
rather than lumpectomy.

In the univariate analysis, neither the use of NET nor the
duration of NET had a significant association with invasion
in the univariate analysis. The use of NET was not sig-
nificantly associated with invasion in the sensitivity
analysis, nor was the duration of NET use associated with
invasion in the multivariable model. No significant differ-
ences in the cohort of patients experiencing upgrade were
observed when the NET and no-NET groups were com-
pared except for a higher proportion of patients with low-
grade tumors in the NET group (Table S3).

The unadjusted rate of invasion did not differ between
the NET and no-NET cohorts within each time-to-surgery
group (Fig. 3). However, the trend in invasion differed
significantly between the NET and no-NET cohorts across
the time-to-surgery groups, with an increase in the rate of
invasion as time to surgery increased for the no-NET group
(p < 0.001). The NET group showed no significant trend
(p = 0.97). The rate of IDC did increase from the less-than-
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TABLE 1 Patient, tumor and, treatment factors among women undergoing surgery for DCIS stratified by receipt of neoadjuvant endocrine
therapy (NET)

NET No NET p Value
Frequency (%) Frequency (%)
n 276 109714
Mean duration of NET (days) 74.39 £ 62.51
Mean age (years) 60.21 £ 12.66 58.29 £ 11.78 0.007
Year of diagnosis
2006 * 2270 (2.07) 0.01
2007 * 3058 (2.79)
2008 12 (4.35) 5357 (4.88)
2009 13 4.71) 6871 (6.26)
2010 14 (5.07) 7885 (7.19)
2011 14 (5.07) 9092 (8.29)
2012 17 (6.16) 10509 (9.58)
2013 27 (9.78) 11584 (10.56)
2014 29 (10.51) 11867 (10.82)
2015 28 (10.14) 10769 (9.82)
2016 58 (21.01) 15405 (14.04)
2017 52 (18.84) 15047 (13.71)
Race/ethnicity
White 208 (75.36) 81436 (74.23) 0.05
Black 33 (11.96) 14764 (13.46)
Hispanic 25 (9.06) 6414 (5.85)
Asian/Pacific Islander * 5235 (4.77)
Other/unknown * 1865 (1.70)
Charlson-Deyo score
0 231 (83.70) 93357 (85.09) 0.16
1 32 (11.59) 13182 (12.01)
2 * 2378 (2.17)
>3 * 797 (0.73)
Median income quartiles
<$40,227 43 (15.58) 14240 (12.98) 0.06
$40,227-50,353 55 (19.93) 17932 (16.34)
$50,354-63,332 40 (14.49) 21713 (19.79)
>$63,333 108 (39.13) 41753 (38.06)
No high school degree (%)
>17.6 52 (18.84) 16145 (14.72) 0.18
10.9-17.5 57 (20.65) 22079 (20.12)
6.3-10.8 59 (21.38) 27796 (25.33)
<6.3 78 (28.26) 29732 (27.10)
Insurance status
Not insured * 1615 (1.47) 0.005
Private insurance 147 (53.26) 68014 (61.99)
Medicaid 21 (7.61) 5580 (5.09)
Medicare 102 (36.96) 32073 (29.23)
Other government * 1313 (1.20)
Unknown * 1119 (1.02)

Institution type
Community cancer center 11 (3.99) 8395 (7.65) 0.13




Neoadjuvant Endocrine Therapy in DCIS 1687

Table 1 (continued)
NET No NET p Value
Frequency (%) Frequency (%)

Comprehensive community cancer center 113 (40.94) 47281 (43.09)

Academic/research program 92 (33.33) 33475 (30.51)

Integrated network program 49 (17.75) 16964 (15.46)

Unknown 11 (3.99) 3599 (3.28)

HER?2 subtype

HER2- 49 (17.75) 14952 (13.63) 0.13

HER2+ * 3496 (3.19)

Unknown * 91266 (83.19)

Tumor size (cm)

<1 65 (23.55) 37223 (33.93) <0.001

1.1-2.0 29 (10.51) 16139 (14.71)

2.1-3.0 17 (6.16) 5677 (5.17)

3.1-4.0 * 2527 (2.30)

4.1-5.0 * 1659 (1.51)

>5 * 2669 (2.43)

Unknown 142 (51.45) 43820 (39.94)

Tumor grade

Well-differentiated 65 (23.55) 16453 (15.00) 0.001

Moderately differentiated 110 (39.86) 45098 (41.11)

Poorly differentiated 70 (25.36) 30392 (27.70)

Undifferentiated, anaplastic * 1594 (1.45)

Unknown * 16177 (14.74)

Surgery

Lumpectomy 163 (59.006) 76089 (69.35) 0.001

Unilateleral mastectomy 66 (23.91) 20832 (18.99)

Bilateral mastectomy 47 (17.03) 12793 (11.66)

Upgrade to invasive cancer 43 (15.58) 13516 (12.32) 0.10

DCIS ductal carcinoma in situ, HER2 human epidermal growth factor receptor 2

*Per National Cancer Database (NCDB) requirements, cells with a frequency <10 or those allowing such cells to be calculated have been

censored.

30-day group (12.9%) through the 61-t0-90-day group
(21.1%) which was followed by a drop in the 91-to-120-
day group (11.9%). The patients in the 91-to-120-day
group had a mean NET duration of 57.1 days.

DISCUSSION

This study describes important findings related to the
impact of both preoperative delay and NET on the inci-
dence of IDC among patients with HR+ DCIS. We
hypothesized that the use of NET would decrease the rate
of IDC at the time of excision regardless of preoperative
delay, and our analyses demonstrated a difference in the
trend for invasion, which suggests a potential protective
effect of NET.

The results of this study confirm those of our previous
findings in which preoperative delay was associated with
an increase in the incidence of IDC among all patients with
DCIS."* In this analysis, we focused on an HR+ subtype of
DCIS, and noted that the majority of patients who did not
receive NET (>80%) had excision within 60 days after
diagnosis. Again, the rate of IDC at excision was positively
associated with time to surgery. As expected, the time to
surgery was longer for the NET cohort.

The concept that NET may have a protective effect on
the development of invasion or progression of invasive
tumor growth is founded in several studies evaluating the
effects of endocrine therapy on both DCIS and invasive
disease. For example, after a median follow-up period of
14.5 years, National Surgical Adjuvant Breast and Bowel
Project (NSABP) Trial B-24 established that both
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FIG. 2 Proportion of patients in each time-to-surgery group stratified
by receipt of neoadjuvant endocrine therapy (NET).

tamoxifen and age were among the factors most significant
in reducing in-breast tumor recurrence for patients with
DCIS who previously underwent breast conservation and
radiotherapy.*°

Meanwhile, for invasive disease, two nearly identical
prospective trials demonstrated that endocrine therapy
alone affords benefits similar to those for older women
undergoing both surgery and endocrine therapy. Although
local events in the nonoperative arm were higher, after a
median of 96 months of follow-up evaluation, the Italian
GRETA trial found no difference between these approa-
ches in the rates of overall survival from breast cancer.”'

A British trial with a similar comparison found no dif-
ference in disease-free or overall survival in the first 3
years of trial analysis.”* These data and others provide
evidence for the concept that endocrine therapy not only
can suppress tumor growth, but also may treat even gross
disease in women whose tumors are sensitive to hormonal
blockade, and thus should be effective for short-term
treatment when excision is not feasible.

The mean duration of NET in this study was 74.4 days,
and the duration of NET increased across time-to-surgery
groups as expected. Currently no consensus exists on the
ideal duration of NET for either DCIS or IDC. One study
evaluating the impacts of NET on the rate of invasion and
outcomes for patients with DCIS used a standard duration
of 3 months,”® and multiple studies have examined the use
of NET in IDC, demonstrating a pathologic response with
NET duration as short as 8 weeks and response leveling at
12 months.**2°

For the NET cohort in this study, the rates of invasion
decreased among the patients who had surgery more than
90 days after diagnosis compared with those who had
surgery sooner. This may support a 3-month duration of

endocrine therapy in the neoadjuvant setting because this
observation may reflect a time-to-effect phenomenon in
which the protective effect of NET is not realized until
after a threshold of exposure is met.

As elective surgeries resumed after the first wave of the
SARS-CoV2 pandemic, consortium recommendations
permitted those receiving bridging NET to proceed with
excision as soon as they were able to be scheduled for
surgery regardless of NET duration.”’ Therefore, we
included all patients who underwent NET up to a preop-
erative delay of 365 days in the study to reflect the
variation among treatment durations during the pandemic.
The rate of IDC across time-to-surgery groups showed no
linear trend in the NET cohort, likely reflecting con-
founders that we still cannot identify to inform us which
DCIS lesions are likely to develop an invasive component
and which will remain in situ. However, there may be a
NET treatment effect

When assessing whether the use of NET has an impact
on the rate of IDC, our analysis had seemingly conflicting
results. First, the trend across time-to-surgery groups
demonstrated an increased rate of upgrade to invasive
cancer in the no-NET group, but not in the NET group,
supporting the concept that NET is protective. In contrast,
neither the uni- nor multivariable analysis was able to
demonstrate a significant association between the proba-
bility of invasion and either the use or duration of NET,
and the unadjusted rate of invasion did not differ between
the NET cohorts for any of the time-to-surgery groups.

The difference in these analyses may have stemmed
from the relatively small number of patients undergoing
NET, variability in the amounts of time NET was received,
variations in compliance with NET, time to the initiation of
NET, or other confounders. However, taken together, the
confounders exhibit some evidence to support a protective
effect of NET on invasion as preoperative delay increased
that is consistent with the level 1 data on endocrine therapy
in the adjuvant setting. During the post-pandemic era, in
which neoadjuvant endocrine therapy has become more
frequent, these findings should be confirmed.

The analysis and conclusions of this study are supported
by strengths inherent to using a large national database, but
may have been influenced by its limitations. The NCDB is
sufficiently large that we could compile an analysis cohort
for NET in DCIS, which is a treatment method that until
the SARS-CoV2 pandemic had not seen widespread use
outside clinical trials. Our NET cohort was small relative to
the non-NET group given its rare use over the time of
investigation, and this may have limited the power of our
study to detect a difference between the groups in our
analyses. Given that NET is not a standard treatment reg-
imen for DCIS, our analysis also may have been influenced
by selection bias because in this pre-pandemic cohort, non-
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TABLE 2 Uni- and multivariate analysis of factors associated with invasive cancer at the time of excision

Univariate analysis Sensitivity multivariable model Multivariable analysis

OR  95% CI p Value OR 95% CI p Value OR  95% CI p Value

Age 0.99 0.99-0.99 <0.001 1.00 1.00-1.00 0.10 1.00  1.00-1.00 0.10
Year of diagnosis

2006 (ref)

2007 1.06  0.88-1.28 0.52 1.05 0.86-1.28 0.63 1.05 0.86-1.28 0.63
2008 1.19  1.01-1.41 0.04 1.15 0.96-1.37 0.12 1.15  0.96-1.37 0.13
2009 1.16  0.98-1.36 0.08 1.10 0.93-1.31 0.27 1.10  0.93-1.31 0.28
2010 1.26 1.07-1.48 0.005 1.21 1.02-1.43 0.02 1.21  1.02-1.43 0.02
2011 1.45 1.24-170 <0.001 1.39 1.18-1.65 <0.001 1.39  1.18-1.64 <0.001
2012 146 1.25-1.70 <0.001 1.47 1.25-1.73 <0.001 147  1.25-1.73 <0.001
2013 1.55 1.33-1.80 <0.001 1.52 1.29-1.79 <0.001 .52 1.29-1.79 <0.001
2014 1.58 1.35-1.84 <0.001 1.57 1.34-1.85 <0.001 1.57 1.34-1.85 <0.001
2015 1.69 145-197 <0.001 1.63 1.39-1.92 <0.001 1.63  1.39-1.92 <0.001
2016 1.30  1.12-1.51 0.001 1.30 1.11-1.53 0.001 1.30  1.11-1.53 0.001
2017 149 1.28-1.74 <0.001 1.54 1.32-1.81 <0.001 1.54  1.32-1.81 <0.001
Race/ethnicity

White (ref)

Black 0.96 0.91-1.01 0.10 0.92 0.87-0.99 0.02 0.92 0.87-0.99 0.02
Hispanic 1.02  0.95-1.10 0.62 0.94 0.86-1.03 0.18 0.94 0.86-1.03 0.18
Asian/Pacific Islander 1.19  1.10-1.29 <0.001 1.02 0.93-1.11 0.72 1.02  0.93-1.11 0.72
Other/unknown 097 0.84-1.12 0.66 0.97 0.83-1.13 0.66 0.97 0.83-1.13 0.66
Charlson-Deyo score

0 (ref)

1 1.04 0.98-1.10 0.20 1.01 0.95-1.07 0.82 1.01  0.95-1.07 0.82
2 1.12  1.00-1.26 0.06 1.13 0.99-1.29 0.08 1.13  0.99-1.29 0.08
>3 1.25  1.03-1.53 0.03 1.25 1.00-1.55 0.05 1.25  1.00-1.55 0.05

Median income quartiles
<$40,227 (ref)

$40,227-50,353 1.10  1.02-1.17 0.01 1.14 1.06-1.23 0.001 1.14  1.06-1.23 0.001
$50,354-63,332 1.14  1.07-1.22 <0.001 1.16 1.07-1.25 0.0003 1.16  1.07-1.25 <0.001
>$63,333 1.17  1.11-1.25 <0.001 1.17 1.08-1.27 <0.001 1.17  1.08-1.27 <0.001
No high school degree (%)

>17.6 (ref)

10.9-17.5 097 0.91-1.04 0.39 0.94 0.88-1.01 0.09 094 0.88-1.01 0.09
6.3-10.8 1.03  0.97-1.10 0.27 0.99 0.92-1.07 0.76 0.99 0.92-1.07 0.76
<6.3 1.10  1.04-1.17 0.001 1.02 0.94-1.11 0.61 1.02  0.94-1.11 0.61

Insurance status
Not insured (ref)

Private insurance 1.09 0.93-1.27 0.28 1.10 0.93-1.31 0.26 1.10  0.93-1.31 0.26
Medicaid 122 1.03-1.44 0.02 1.24 1.03-1.50 0.02 1.24  1.03-1.50 0.02
Medicare 098 0.84-1.15 0.86 1.11 0.93-1.33 0.27 1.11  0.93-1.33 0.25
Other government 1.10  0.88-1.38 0.39 1.15 0.89-1.47 0.32 1.15  0.89-1.47 0.28
Unknown 0.81 0.64-1.04 0.10 0.87 0.66-1.15 <0.001 0.87 0.66-1.15 0.32

Institution type

Community cancer center (ref)

Comprehensive community cancer center 1.30  1.20-1.41  <0.001 1.29 1.18-1.40 <0.001 1.29  1.18-1.40 <0.001
Academic/research program 1.38  1.28-1.50 <0.001 1.34 1.23-1.46 <0.001 1.34  1.23-146 <0.001
Integrated network program 1.33  1.22-145 <0.001 1.35 1.23-1.48 <0.001 1.35  1.23-148 <0.001
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Table 2 (continued)

Univariate analysis

Sensitivity multivariable model

Multivariable analysis

OR  95% CI p Value OR 95% CI p Value OR  95% CI p Value
Unknown 2.63 237-293 <0.001 2.10 1.85-2.39 <0.001 210  1.85-2.39 <0.001
Tumor grade
Well-differentiated (ref)
Moderately differentiated 047 045049 <0.001 043 0.41-0.45 <0.001 043 0.41-045 <0.001
Poorly differentiated 023 0.22-0.25 <0.001 020 0.19-0.21 <0.001 0.20 0.19-0.21 <0.001
Undifferentiated, anaplastic 0.06 0.04-0.09 <0.001 0.06 0.04-0.08 <0.001 0.06 0.04-0.08 <0.001
Unknown 0.32  0.30-0.34 <0.001 0.29 0.27-0.31 <0.001 0.29 0.27-0.31 <0.001
Surgery
Lumpectomy (ref)
Unilateral mastectomy 251 241262 <0.001 278 2.65-2.91 <0.001 2778 2.65-291 <0.001
Bilateral mastectomy 225 2.14-237 <0.001 223 2.10-2.37 <0.001 223 2.10-237 <0.001
Time to surgery 1.00  1.00-1.00 <0.001 1.00 1.00-1.00 0.36 1.00  1.00-1.00 0.34
Duration of NET 1.00  1.00-1.01 0.20 1.00  1.00-1.00 0.90
Use of NET
No NET (ref)
NET 1.31  0.95-1.82 0.10 1.03 0.72-1.48 0.86
OR odds ratio, CI confidence interval, ref reference variable, NET neoadjuvant endocrine therapy
FIG. 3 Proportion of patients 25
having an invasive component p=0.18*
in each time-to-surgery group § 20
substratified by receipt of R o p=0.91*
neoadjuvant endocrine therapy § % s p=0.57* p=0.71 p=0.69* =
(NET). Trendlines for each NET g2 [ |
. EE B NET [0 NoNET
group are included. =& o
§ = p=0.97" p<0.001"
£ £ P-values for trends
.;,: 5
(-]
0
<30 31-60 61-90 91-120 121-365

Time from diagnosis to initial surgery (days)

random factors may have led patients and physicians to
choose NET, leading to potential confounding variables
that could have masked differences between the groups.
Additional analyses of larger datasets that further stratify
patients into groups based on low-risk features, including
those under active surveillance for DCIS, may reveal
additional insights into the impact of NET on invasion.
Ultimately, however, to avoid confounding, a prospective
trial would likely be required to achieve the power and
long-term follow-up evaluation needed for a definitive
proof of a protective effect by NET when preoperative
delays are unavoidable. Whether such a trial can be per-
formed also may be influenced by results from three
ongoing nonoperative DCIS trials”***° evaluating whether
nonoperative DCIS management provides outcomes simi-
lar to those of strategies that use excision.

CONCLUSIONS

In summary, for women with HR+ DCIS, NET may
have a protective effect of NET against the development of
invasive cancer as preoperative delay increases. As out-
comes data from greater numbers of patients treated with
NET during the SARS-CoV2 pandemic and the trials of
active surveillance in DCIS become available, the impact
and optimal duration of NET may become clearer.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1245/s10434-
021-10883-5.
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