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abstract

PURPOSE Primary endocrine therapy for ductal carcinoma in situ (DCIS) as a potential alternative to surgery has
been understudied. This trial explored the feasibility of a short-term course of letrozole and sought to deter-
mine whether treatment results in measurable radiographic and biologic changes in estrogen receptor
(ER)–positive DCIS.

PATIENTS AND METHODS A phase II single-arm multicenter cooperative-group trial was conducted in post-
menopausal patients diagnosed with ER-positive DCIS without invasion. Patients were treated with letrozole
2.5 mg per day for 6 months before surgery. Breast magnetic resonance imaging (MRI) was obtained at
baseline, 3 months, and 6 months. The primary end point was change in 6-month MRI enhancement volume
compared with baseline.

RESULTS Overall, 79 patients were enrolled and 70 completed 6 months of letrozole. Of these, 67 patients had
MRI data available for each timepoint. Baseline MRI volumes ranged from 0.004 to 26.3 cm3. Median re-
ductions from baseline MRI volume (1.4 cm3) were 0.6 cm3 (61.0%) at 3 months (P , .001) and 0.8 cm3

(71.7%) at 6 months (P, .001). Consistent reductions were seen in median baseline ER H-score (228; median
reduction, 15.0; P = .005), progesterone receptor H-score (15; median reduction, 85.0; P , .001), and Ki67
score (12%; median reduction, 6.3%; P = .007). Of the 59 patients who underwent surgery per study protocol,
persistent DCIS remained in 50 patients (85%), invasive cancer was detected in six patients (10%), and no
residual DCIS or invasive cancer was seen in nine patients (15%).

CONCLUSIONS In a cohort of postmenopausal women with ER-positive DCIS, preoperative letrozole resulted in
significant imaging and biomarker changes. These findings support future trials of extended endocrine therapy
as primary nonoperative treatment of some DCIS.

J Clin Oncol 38:1284-1292. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Ductal carcinoma in situ (DCIS) is considered a non-
obligate precursor for invasive breast cancer, and its
incidence has increased almost eightfold in the United
States since the introduction of screening mammog-
raphy.1 In the United States, DCIS comprises ap-
proximately 20% of all mammographically detected
breast neoplasms.2 The rationale for treatment of
DCIS is prevention of possible invasive progression,
but active controversy exists about whether current
treatment guidelines may result in overtreatment for
some women with low propensity for invasion.

The mainstay of treatment of DCIS has been surgery,
either breast-conserving surgery (BCS), in up to 70%,

or mastectomy, in more than 30% of patients.3,4 Ad-
juvant radiation therapy is administered to more than
60% of women who undergo BCS, and greater than
one-third of women with estrogen receptor (ER)–
positive DCIS also undergo endocrine therapy.5,6 Trials
of endocrine therapy have shown clear benefit in
the adjuvant, neoadjuvant, and preventive settings.
For DCIS, adjuvant endocrine treatment reduces risk
of locoregional recurrence, particularly in ER-positive
disease.7,8 In invasive cancers, neoadjuvant endocrine
therapy has been shown to increase both resectability
and breast conservation rate, and it results in up to
a 20% rate of clinical complete response.9,10 Primary
endocrine therapy also is recommended in the pre-
vention setting for high-risk histologies, such as lobular
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carcinoma in situ (LCIS) and atypical hyperplasia, to reduce
risk of both ipsilateral and contralateral breast events.
However, the benefit of endocrine therapy in the absence of
surgery for DCIS remains largely unknown.

Thus, we sought to determine the following: (1) whether
unresected DCIS responds to short-term preoperative
endocrine therapy, as in invasive cancer; (2) whether
response could be monitored noninvasively with imag-
ing; and (3) whether some patients with DCIS could
achieve a pathologic complete response with a short
course of endocrine therapy alone. Our goal was to
evaluate the feasibility and assessability of preoperative
endocrine therapy for DCIS, to determine whether future
studies of endocrine therapy alone for DCIS could be
supported.

PATIENTS AND METHODS

Study Design and Treatment Plan

Cancer and Leukemia Group B (CALGB) 40903 is
a phase II single-arm study of preoperative endocrine
therapy in postmenopausal women diagnosed with ER-
positive DCIS (Fig 1). CALGB is now part of the Alliance
for Clinical Trials in Oncology. The study was reviewed
and supported by the National Institutes of Health, Di-
vision of Cancer Prevention, and was approved by the
institutional review board at each participating site
(ClinicalTrials.gov identifier: NCT01439711). Protocol
therapy consisted of 6 months of letrozole administered
orally at a dose of 2.5 mg/day. Patients underwent bi-
lateral breast magnetic resonance imaging (MRI) for
disease evaluation at baseline, 3 months, and 6 months.
Patients found to have radiographic progression at
month 3 were scheduled for surgery. Patients with either
stable disease or partial response on the 3-month MRI
completed 6 months of letrozole and had surgery within
4 weeks of the 6-month MRI. Type of surgery was elected
by the patient and her surgeon according to National
Comprehensive Cancer Network treatment guidelines for
DCIS.11

Study Population and Eligibility Criteria

Key eligibility criteria included postmenopausal women
with core biopsy confirmation of $ 1% ER-positive and/or
progesterone receptor (PR)–positive DCIS (cTis N0 M0)
without invasion, with a clip placed at the site of biopsy.
Patients were excluded for any prior treatment adminis-
tered for DCIS. Mammographic extent of calcifications was
required to be measurable in at least one dimension with
each lesion. 1 cm and, 7 cm, and DCIS was required to
be visible on MRI without radiographic suspicion for in-
vasive cancer. Patients with palpable DCIS or ipsilateral
axillary adenopathy were excluded. Each participant signed
an institutional review board–approved, protocol-specific
informed consent document in accordance with federal
and institutional guidelines.

End Points

The primary objective was to estimate the change in
6-month MRI tumor volume from baseline. The secondary
objective was to determine whether 3-month change in
volume correlated with 6-month change. Tumor volume
was determined by applying enhancement thresholds to
contrast-enhanced MRI data, as described in the Methods.
The secondary objectives were to assess change in ER, PR,
and Ki67 as well as to evaluate radiographic-pathologic
correlation between MRI findings and histopathology. In
addition, surgical treatment data and pathologic findings
were collected.

Breast Imaging

Patients had two digital bilateral mammograms, one at
baseline and one within 4 weeks before surgery. The two

Assessed for eligibility
(n = 108)

Excluded
  Did not meet inclusion criteria
  Withdrew before treatment

(n = 29)
(n = 28)
(n = 1)

All time points analyzed
(n = 67)

Received intervention
(n = 79)

Completed intervention
per protocol

(n = 70)

Discontinuation reasons
  Toxicity
  Disease progression
  Patient withdrawal

(n = 9)
(n = 2)
(n = 3)
(n = 4)

FIG 1. Study schema for CALGB 40903. The overall cohort in-
cluded 108 patients. Of those enrolled in the study, 28 patients were
deemed ineligible to proceed with the study. The most common
reasons for exclusion were as follows: baseline magnetic resonance
imaging (MRI) not assessable, missing, or volume = 0 (n = 11), no
ductal carcinoma in situ (DCIS) found on baseline mammogram
(n = 6), baseline mammogram extent , 10 mm or missing (n = 5),
invasive or suspected invasive cancer found on central review of
MRI (n = 4), and other reasons (n = 2). Three patients had surgery
after 3 months of letrozole treatment because of concerns about
possible disease progression on the basis of MRI; two patients
withdrew because of adverse effects associated with letrozole
treatment; and four withdrew for other reasons.
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standard views (cranio-caudal and medial-lateral oblique)
for each breast were acquired along with additional im-
ages, asdeemednecessaryby thebreast radiologist.Thebreast
MRI protocol included a T2-weighted sequence, diffusion-
weighted imaging sequence, and dynamic contrast-enhanced
series using a bilateral, 3-dimensional, fat-suppressed, T1-
weighted sequence with 80- to 100-second temporal reso-
lution, performed on a 1.5T or 3.0T whole-bodyMRI scanner
with a dedicatedbreast coil. Eachparticipating site submitted
two case reports performed according to protocol for site
qualification before enrolling the first patient. MR images were
obtained for each patient at baseline, 3months, and 6months.
Radiographic response was assessed centrally by investiga-
tors at the University of California, San Francisco, breast
MRI research laboratory within 2 days of study submission.

Immunohistochemical Markers

Immunohistochemical staining was performed centrally at
the University of California, San Francisco, pathology de-
partment immunohistochemistry laboratory. A Ventana
automated stainer (Ventana Medical Systems, Oro Valley,
AZ) was used for ER, PR, and Ki67 stains. Conditions for
antigen retrieval, proteolytic processing, antibody titer, and
positive and negative controls were previously developed
and validated for all antigens. Two study pathologists
(Y.-Y,C, and G.K,) scored all slides using a standardized
scoring protocol.

Statistical Analysis

Data collection was conducted by the Alliance Statistics
and Data Center. Data quality was ensured by review of
data by the Alliance Statistics and Data Center and by the
study chairperson according to Alliance policies. All final
analyses were performed on the study database, which was
frozen on March 31, 2018.

Sample size calculations were performed using Power
Analysis and Sample Size software version 11.0.10 (PASS;
NCSS statistical software, Kaysville, UT). Sample size
calculations were based on pilot data, which showed
a mean 3-month decrease in tumor volume of 0.87 cm3

(standard deviation, 1.7; unpublished data). On the basis of
these preliminary findings, accrual of 96 patients would
allow estimation of the mean change to within6 0.34 cm of
the true mean change with 95% power (two-sided test, a =
.05). Assuming a 10% dropout rate, the accrual target was
106 patients.

Patient characteristics and surgical-pathologic outcomes
were summarized according to treatment (lumpectomy,
mastectomy, or no surgery). Differences among treatment
groups were evaluated using Fisher’s exact and Kruskal-
Wallis tests for categoric and continuous variables, re-
spectively. Change in mammographic and MRI extent of
disease from baseline were calculated for each timepoint.
Because values were not normally distributed, the median
change and median percent change were calculated, and

Wilcoxon sign rank tests were used to evaluate the sig-
nificance of these changes.

Biomarker changes between baseline and surgery were
compared using Wilcoxon sign rank tests. Kruskal-Wallis
tests were used to evaluate the significance of relationships
between baseline biomarker values and pathologic re-
sponse categories. Correlations between pathologic tumor
size and maximum diameters of baseline and 6-month MRI
as well as 6-month mammographic extent of disease were
evaluated using Spearman correlation coefficients. MRI
response at each timepoint was classified as follows: 90%
image-complete response (. 90% reduction), 80% imaging
complete response (81%-90% reduction), imaging partial
response (20%-80% reduction), and imaging sustained dis-
ease or progressive disease (, 20% reduction or increase). All
statistical tests were two sided and had type I error rates of 5%.

RESULTS

Patient Characteristics

Between August 1, 2012 and February 1, 2016, 108 pa-
tients were enrolled. Of those, 29 patients were excluded
because they did not meet inclusion criteria (n = 28) or
withdrew before treatment (n = 1). The most common
reasons for exclusion were as follows: baseline MRI
missing, not assessable or volume of 0 mm (n = 11), no
DCIS visible on baseline mammogram (n = 6), baseline
mammogram extent , 10 mm or missing (n = 5), and
invasive or suspected invasive cancer found on subsequent
review of baseline MRI (n = 4). Of the 79 patients who
started treatment with letrozole, three patients had surgery
after 3 months of letrozole treatment because of concerns
about possible disease progression on the basis of the MRI,
two patients withdrew because of adverse effects associ-
ated with letrozole treatment, and four withdrew for other
reasons. Patient characteristics were similar between pa-
tients who completed treatment and those lost to follow-up
(Appendix Table A1, online only. A total of 70 patients
completed intervention per protocol, of whom 67 patients
had evaluable data for baseline, 3-month and 6-month
MRIs; this group constituted the final study cohort (Fig 1).
Although the number of evaluable patients in the final
cohort was smaller than anticipated, the effect size we
observed was larger than expected, allowing detection of
significant and clinically relevant changes in tumor size.
Patient characteristics of the study participants according
to surgery status are listed in Table 1. Characteristics were
similar among patients who had surgery (n = 59) and those
who did not have surgery (n = 8) and did not differ sig-
nificantly between treatment groups.

Radiographic Changes

Mammography. Mammography was obtained at baseline
and repeated after 6 months or within 4 weeks before
surgical excision. Assessment of mammographic disease
was based solely on total extent of calcifications, because
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any patients with a mass associated with DCIS had been
excluded from the trial. Among the 54 patients with both
baseline and 6-month mammograms, the median reduction
in extent of disease was 5.0 mm (14.5%; interquartile range,
10.8; P = .007; Table 2).

Breast MRI. Bilateral breast MRI was obtained at base-
line, 3 months, and 6 months according to the imaging
protocol. Baseline MRI volumes ranged from 0.004 to
26.3 cm3. The median reduction in tumor volume was
0.6 cm3 (61%) at 3 months (interquartile range, 2.0 cm3;
P, .001) andwas 0.8 cm3 (71.7%) at 6months (interquartile
range, 2.3 cm3; P , .001). Imaging complete response to
treatment (ICR) ranged from stable/progressive disease to
radiologic complete response; at the 6-month MRI; 43% of

patients had. 80% ICR, 39% had 20%-80% ICR, and 18%
had , 20% ICR (Table 2; Fig 2). We noted no significant
correlations between radiographic response and age at di-
agnosis. Moreover, on stratified analysis, these findings
remained significant in lesions both , 4cm and $ 4cm in
extent (Appendix Table 2, online only). To ensure that there
was no significant selection bias, we performed a sensitivity
analysis that included the four patients for whom 3-month,
but not 6-month, MRI measurements were available and
found that there remained a significant reduction in MRI
volume at 3 months (P , .001).

Surgical and Pathologic Outcomes

Study protocol required that patients undergo definitive
surgery at the end of letrozole treatment. Fifty-nine

TABLE 1. Patient and DCIS Characteristics for the Entire Cohort and by Type of Surgery

Characteristic

No. (%) of Patients

P
Lumpectomy
(n = 53)

Mastectomy
(n = 6)

No Surgery
(n = 8)

Total
(N = 67)

Age at diagnosis, years .429a

Median 63.6 59.2 56.8 62.9

Range 49.7-83.1 50.8-76.9 50.8-78.9 49.7-83.1

Race .316b

Unknown 1 (1.9) 0 (0.0) 0 (0.0) 1 (1.5)

White 43 (81.1) 4 (66.7) 7 (87.5) 54 (80.6)

Black 8 (15.1) 2 (33.3) 0 (0.0) 10 (14.9)

Asian 1 (1.9) 0 (0.0) 1 (12.5) 2 (3.0)

Ethnicity .511b

Hispanic or Latino 1 (1.9) 0 (0.0) 0 (0.0) 1 (1.5)

Non-Hispanic 51 (96.2) 6 (100.0) 7 (87.5) 64 (95.5)

Unknown/not reported 1 (1.9) 0 (0.0) 1 (12.5) 2 (3.0)

Nuclear grade .330b

Low (grade 1) 4 (7.5) 1 (16.7) 3 (37.5) 8 (11.9)

Intermediate (grade 2) 25 (47.2) 3 (50.0) 3 (37.5) 31 (46.3)

High (grade 3) 23 (43.4) 2 (33.3) 2 (25.0) 27 (40.3)

Indeterminate 1 (1.9) 0 (0.0) 0 (0.0) 1 (1.5)

Hormone receptor status .218b

ER and PR positive 45 (84.9) 4 (66.7) 6 (75.0) 55 (82.1)

ERpositive/(PR negative or PR unknown) 7 (13.2) 1 (16.7) 2 (25.0) 10 (14.9)

ER negative/PR positive 1 (1.9) 1 (16.7) 0 (0.0) 2 (3.0)

Baseline mammographic extent of disease, mm .401a

Median 27.0 37.5 20.0 26.0

Range 10.0-70.0 10-50.0 11.0-52.0 10.0-70.0

Baseline MR volume, cm3 53 6 8 67 .016a

Median 1.4 4.7 0.5 1.4

Range 0.0-26.3 1.4-20.1 0.0-2.5 0.0-26.3

Abbreviations: DCIS, ductal carcinoma in situ; ER, estrogen receptor; MR, magnetic resonance; PR, progesterone receptor.
aKruskal-Wallis test.
bFisher’s exact test.
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patients had surgery; BCS was achieved in 53 patients
(Table 3). Eight patients declined surgery. Notably,
the rate of BCS was 86% among patients who had at
least 4 cm of calcifications on baseline mammography

compared with 92% among patients with , 4 cm of cal-
cifications (P = .63; Appendix Table A3, online only).
Eight patients required one re-excision for close/positive
margins.

TABLE 2. Radiographic Response As Assessed by MRI and Mammography for All Evaluable Patients

Response Assessment

Assessment Time

Baseline 3 Months

3-Month Change From
Baseline

6 Months

6-Month Change From
Baseline

Value % P a Value % P a

Mammographic extent of disease, mm .007

No. of mammograms 54 — — — 54

Median 30.0 — — — 25.0 25.0 214.5

Interquartile range 30.0 — — — 33.0 10.8 41.2

MRI volume, cm3 , .001 , .001

No. of MRIs 67 67 67

Median 1.4 0.5 20.6 261.0 0.4 20.8 271.7

Interquartile range 3.7 1.1 2.0 64.6 1.4 2.3 48.8

MRI volume response, No (%)

ICR90 13 (19.4) 22 (32.8)

ICR80 10 (14.9) 7 (10.4)

IPR 27 (40.3) 26 (38.8)

IPD or ISDb 17 (25.4) 12 (17.9)

NOTE. Total No. of evaluable patients = 67. Primary imaging end points were tumor enhancement volume on MRI and extent of calcifications
on mammography. MRI volume response categories were segmented into ICR90, ICR80, and PR.

Abbreviations: ICR, imaging complete response; ICR80, ICR 81%-90% reduction in volume; ICR90, ICR 90% reduction in volume; IPD, imaging
progressive disease; IPR, imaging partial response (20%-80% reduction in volume); ISD, imaging stable disease; MRI, magnetic resonance imaging.

aWilcoxon sign rank test.
bPD or SD defined as , 20% reduction to increase in volume.

Stable
Disease

Partial
Response

Complete
Response

Baseline 3 months 6 months

A

B

C

FIG 2. Spectrum of magnetic resonance
(MR)–based response patterns of hor-
mone receptor–positive ductal carcinoma
in situ to preoperative letrozole therapy.
Patients exhibited variable patterns at
baseline and at 3- and 6-month MR im-
aging timepoints. The predominant ra-
diographic patterns were (A) no response
(17.9% at 6 months), (B) partial response
(49.2% at 6 months), or (C) complete
response to therapy (32.8% at 6 months).
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Final pathology revealed residual DCIS in 50 (85%) of 59
patients who had surgery. The median histologic extent of
DCIS was 12.0 mm (interquartile range, 19.0 mm) com-
pared with a median reported baseline extent of cal-
cifications of 30.0 mm (interquartile range, 30.0 mm).
Upstaging to invasive cancer was seen in six patients
(10%): Three had intermediate-grade and three had high-
grade cancers; all were node negative. Notably, nine pa-
tients (15%) had pathologic complete response, including
four with intermediate-grade and two with high-grade DCIS.
Baseline extent of calcifications in these patients ranged
from 15 to 59 mm. No significant correlation was observed
between baseline mammographic maximum extent and
pathologic DCIS size (Spearman correlation coefficient,
20.02; P = .906) or between baseline MRI maximum
diameter and pathologic DCIS size (Spearman correlation
coefficient, 0.19; P = .203; Appendix Figs A1A-A1D,
online only). However, significant correlation was observed
between 6-month MRI maximum diameter and pathologic
DCIS size (Spearman correlation coefficient, 0.46; P = .001).

Biomarkers of Response

ER, PR, and Ki67 were assessed at baseline and at surgical
excision after letrozole treatment. All three markers were
significantly reduced with endocrine therapy: The median
ER H-score decreased by 15 (P = .005), the median PR
H-score decreased by 85 (P, .001), and the median Ki67
score decreased by 6.3% (P = .007). Associations between
reduction in DCIS MRI volume and baseline ER and PR
H-scores are presented in Figure 3. Baseline ER and Ki67
did not differ significantly between patients with and
without pCR (Appendix Table A4, online only). Reductions
in MRI volumes did not differ by higher ER H-score quartile
or Ki67 score greater than 10% (Appendix Table A5, online
only), but higher baseline PR H-score was significantly
associated with reduction in MRI volume at 6 months (96%
median volume reduction in the highest PR-H score
quartile; P = .024; Appendix Table A5).

DISCUSSION

To our knowledge, this study is the first to evaluate the
effect of endocrine therapy for unresected HR-positive
DCIS. Significant radiologic and histologic changes were
noted after 6 months of therapy. Eighty-five percent of
patients had residual DCIS at surgery, possibly reflecting
a limitation of the relatively short 6-month duration of
letrozole treatment. However, 15% of patients had path-
ologic complete response, despite a baseline extent of
calcifications ranging from 15-59 mm. These results are
provocative and support both the relevance and feasibility
of future trials of longer-term endocrine treatment alone as
treatment of DCIS.

Current guideline recommendations for DCIS include
complete surgical resection, often combined with radiation
and/or endocrine therapy. This differs markedly from the
management of other preinvasive diagnoses, such as
atypical hyperplasias and LCIS, for which recommended
treatment consists of either core biopsy or surgical sam-
pling followed by surveillance, including the option of en-
docrine therapy. The benefit of endocrine therapy for
women at increased risk for breast cancer, including those
with atypia or LCIS, has been established in two large
prospective, randomized trials, which showed a 50% re-
duction in cancer incidence with tamoxifen compared with
placebo.12,13 Most recently, IBIS II showed that, for women
at high risk on the basis of family history or histology, there is
a significant benefit of aromatase inhibitors compared with
tamoxifen (hazard ratio, 0.47; 95% CI, 0.32 to 0.68).14

Thus, women with elevated breast cancer risk are routinely
recommended to consider endocrine therapy to reduce
future risk of breast cancer. However, these studies did not
address whether endocrine therapy by itself could provide
benefit in unresected DCIS.

In the adjuvant endocrine therapy setting, two randomized
trials have demonstrated up to a 30% reduction in new

TABLE 3. Surgical Treatment and Pathologic Findings at Definitive Surgery

Variable
No. (%) of Overall
Population (N = 67)

Type of first surgery

Lumpectomy 53 (79.1)

Mastectomy 6 (9.0)

No surgery 8 (11.9)

Axillary surgery performed

Sentinel node sampling 13 (19.4)

Axillary dissection 1 (1.5)

None 53 (79.1)

Residual DCIS present at surgery

Yes 50 (74.6)

No 9 (13.4)

No surgery 8 (11.9)

Residual DCIS extent among patients with residual
DCIS at surgery, mm

Median 12.0

Interquartile range 19.0

Invasive tumor present at surgery

No 53 (79.1)

No surgery 8 (11.9)

Yesa 6 (9.0)

Size of invasive tumor among patients with invasive
tumor at surgery, mm

Median 3.6

Interquartile range 1.1

Abbreviation: DCIS, ductal carcinoma in situ.
aOf six patients who had invasive cancer, four had sentinel node biopsy; of those

four samples, none were node positive. The median size of the invasive component
was 3.6 mm.
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ipsilateral or contralateral breast events with 5 years of
tamoxifen compared with placebo in women undergoing
BCS.8,15,16 In contrast, neoadjuvant endocrine therapy has
only been studied for invasive cancer, in which it has been
shown to improve resectability and increase rates of breast
conservation.9,10,17,18 The possible benefit of preoperative
endocrine treatment of DCIS was first suggested by Boland
et al,19 who observed that women diagnosed with DCIS
while taking exogenous hormones had a reduction in Ki67
if exogenous hormone therapy was discontinued before
surgery.

We built upon these initial observations by treating patients
with a preoperative course of aromatase inhibitor. The study
design required noninvasive longitudinal radiologic as-
sessments, with MRI selected as the primary end point.
Although MRI has been reported to both under- and
overestimate extent of DCIS, it has nevertheless been
shown to be more highly correlated to pathologic extent
than mammography.20-22 Furthermore, breast MRI has
been shown to be a useful indicator of response to neo-
adjuvant therapy in invasive cancer.23-25 We found that the
majority of MRI changes were seen early in letrozole
treatment, with a significant median reduction in tumor
volume of 61% by 3 months. As a secondary end point,
mammography also demonstrated a small but significant

reduction in greatest extent of DCIS by 6 months, indicating
that mammography may also be an effective tool to monitor
patients undergoing surveillance.

Similar to neoadjuvant aromatase inhibitor trials for ER-
positive invasive cancer, this trial showed biologic evidence
of treatment response in DCIS, with ER, PR, and Ki67
significantly reduced after letrozole treatment. We also
noted that 10% of patients who underwent surgery after
preoperative endocrine therapy had invasive cancer. Al-
though it is possible that invasive progression may have
occurred during the 6-month window of letrozole treatment,
it is more likely that this represents undersampling of
concurrent invasive cancer at baseline and compares fa-
vorably with the upstaging rate of 26% reported in a meta-
analysis of 7,350 women with a core biopsy diagnosis of
DCIS.26 Clearly, this will be an important consideration if
nonsurgical treatment of DCIS is to be considered.

As in other neoadjuvant trials, accurate assessment of
baseline disease extent is difficult to establish, because
pathologic assessment is performed only after preoper-
ative therapy has been administered. However, the me-
dian extent of DCIS at excision was 12.0 mm compared
with a median baseline extent of calcifications of 26.0 mm,
supporting possible reduction of DCIS extent with
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letrozole. Interestingly, nine patients (15%) had patho-
logic complete response, including 60% (three of five
patients) with low-grade DCIS, despite extent of calcifi-
cations that ranged from 15 to 59 mm. Although this
finding is not definitive because of the small sample size
and short duration of treatment, it nevertheless is pro-
vocative and suggests that some women with DCIS
may in the future be candidates for primary endocrine
therapy alone.

Important caveats should be noted in the interpretation of
these data. First, we underscore that, although MRI is
a useful research tool, it has known limitations for as-
sessment of DCIS, including variable concordance with
pathologic size, which may be even more limiting in the
post-treatment setting. We note that more than 25% of
baseline MRIs did not meet criteria because of either poor
visualization of DCIS or confounding by postbiopsy artifacts,

somewhat limiting the generalized utility of this approach.
Moreover, as a single-arm study, the baseline radiographic
and pathologic assessments served as reference mea-
sures, as there was no control group not treated with en-
docrine therapy. Therefore, definitive evaluation of whether
preoperative endocrine therapy could either increase the
breast conservation rate for DCIS or obviate the need for
surgery altogether must be addressed by future clinical
trials.

In conclusion, CALGB 40903, a trial of preoperative
letrozole for DCIS, demonstrated both feasibility and
assessability of short-term endocrine therapy for ER-
positive disease. These results support that the standard
accepted approach used for ADH and LCIS—that of close
monitoring with the option for endocrine therapy—should
be studied more in DCIS as a rational long-term alternative
to surgery for low-risk DCIS.
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APPENDIX

TABLE A1. Baseline Characteristics of Patients Completing Follow-Up Versus Lost to Follow-Up

Characteristic

No. (%) of Patients

P
Completed Study

(n = 67)
Lost to Follow-Up

(n = 12)
Total

(N = 79)

Age at diagnosis, years .027a

Median 62.9 68.0 63.6

Range 49.7-83.1 57.5-85.0 49.7-85.0

Race .434b

Unknown 1 (1.5) 0 (0.0%) 1 (1.3%)

White 54 (80.6) 8 (66.7) 62 (78.5)

Black 10 (14.9) 4 (33.3) 14 (17.7)

Asian 2 (3.0) 0 (0.0) 2 (2.5)

Ethnicity .756b

Hispanic or Latino 1 (1.5) 0 (0.0) 1 (1.3)

Non-Hispanic 64 (95.5) 12 (100.0) 76 (96.2)

Unknown/not reported 2 (3.0) 0 (0.0) 2 (2.5)

Nuclear grade .612b

Low (grade 1) 8 (11.9) 3 (25.0) 11 (13.9)

Intermediate (grade 2) 31 (46.3) 4 (33.3) 35 (44.3)

High (grade 3) 27 (40.3) 5 (41.7) 32 (40.5)

Indeterminate 1 (1.5) 0 (0.0) 1 (1.3)

Hormone receptor status .085b

ER and PR positive 55 (82.1) 7 (58.3) 62 (78.5)

ER positive/(PR negative or unknown) 10 (14.9) 5 (41.7) 15 (19.0)

ER negative/PR positive 2 (3.0) 0 (0.0) 2 (2.5)

Baseline mammographic extent of disease, mm .373a

Median 26.0 23.0 26.0

Range 10.0-70.0 13.0-50.0 10.0-70.0

Baseline MR volume, cm3 .193a

Median 1.4 0.6 1.2

Range 0.0-26.3 0.0-6.1 0.0-26.3

Abbreviations: ER, estrogen receptor; MR, magnetic resonance; PR, progesterone receptor.
aKruskal-Wallis test.
bx2 test.
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TABLE A3. Surgery Type According to Baseline Mammographic Extent of Disease

Type of First Surgery

No. (%) of Surgeries by Mammographic
Extent of Disease

P a
< 4.0 cm
(n = 43)

‡ 4.0 cm
(n = 24)

Total
(N = 67)

Lumpectomy 34 (79.1) 19 (79.2) 53 (79.1) .627

Mastectomy 3 (7.0) 3 (12.5) 6 (9.0)

No surgery 6 (14.0) 2 (8.3) 8 (11.9)

ax2 test.

TABLE A4. Baseline Biomarker Values in Patients With and Without Pathologic
Complete Response

Baseline Value
No pCR
(n = 37)

pCR
(n = 7)

Total
(N = 44) P

ER H-score .762a

No. of patients 33 7 40

No. of missing values 4 0 4

Median 230.0 219.0 228.0

Interquartile range 83.0 45.0 78.0

PR H-score .231a

No. of patients 33 6 39

No. of missing values 4 1 5

Median 70.0 5.0 15.0

Interquartile range 118.5 4.5 119.0

Ki67 average (%) .283a

No. of patients 34 7 41

No. of missing values 3 0 3

Median 13.5 6.9 12.0

Interquartile range 16.2 4.8 16.0

DCIS grade .011b

No. low (grade I) 2 3 5

No. intermediate (grade II) 17 4 21

No. high (grade III) 17 0 17

No. indeterminate 1 0 1

Abbreviations: DCIS, ductal carcinoma in situ; pCR, pathologic complete
response.

aKruskal-Wallis test.
bFisher’s exact test.
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r = 0.19; P = .203
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FIG A1. Correlation between (A) pathology size and baseline magnetic resonance imaging (MRI) maximum di-
ameter, (B) pathology size and 6-month MRI maximum diameter, (C) 6-month mammogram maximum diameter,
and (D) baseline MRI diameter and presurgical mammographic extent of disease. DCIS, ductal carcinoma in situ.
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