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Abstract Patients with large ER positive tumors candi-
date to preoperative chemotherapy may also benefit from a
concurrent endocrine intervention, but this issue has been
scarcely investigated due to concerns arising from unfa-
vorable results emerged from an adjuvant trial of concur-
rent tamoxifen and chemotherapy. We retrospectively
investigated the activity of letrozole plus GnRH analogue
(GnRH-a) administered concurrently with preoperative
chemotherapy and as adjuvant treatment in premenopausal
women with locally advanced ER positive breast cancer
consecutively admitted at the FEuropean Institute of
Oncology. Results were compared with those of a non-
randomized unmatched control group of premenopausal
women with locally advanced ER positive breast cancer
receiving preoperative chemotherapy, followed by tamox-
ifen and GnRH-a after surgery. Primary endpoints were
pathological complete response (pCR) rate, decrease of
Ki67 and disease free survival (DFS). One-hundred and
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nineteen women constituted the study group, while 95
patients served as controls. The pCR rate was 5.0 vs 1.1%
in the study and control group, respectively. A statistically
significant greater suppression of Ki67 was observed in
patients receiving chemoendocrine therapy as compared
with controls (P = 0.003). At a median follow up of
59 months, 26 events occurred in the chemoendocrine
group and 48 in the control group. Five-year DFS was 78
vs 41% in the study and in the control group, respectively
[adjusted HR 0.46, 95% CI 0.27-0.79, P = 0.0047]. The
concurrent administration of letrozole and GnRH-a with
preoperative chemotherapy was highly effective in pre-
menopausal women with large ER positive breast cancer in
terms of decreased proliferation and of improved DFS.
Randomized studies are warranted to establish the role of
the addition of endocrine therapy to chemotherapy as
standard preoperative approach for ER positive locally
advanced breast cancer as well as of letrozole in
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combination with GnRH-a for the treatment of premeno-
pauasal women with early breast cancer.

Keywords Locally advanced breast cancer - ER positive
breast cancer - Premenopausal - Preoperative treatment -
Letrozole - GnRH analogue

Introduction

Administration of preoperative chemotherapy induces a
pathological complete response (pCR), which represents an
independent long-term prognostic factor, in up to 40% of
patients, depending on tumor biology [1]. However, in
hormone receptor positive (HR +ve) tumors the pCR rate
after preoperative chemotherapy is about fourfold lower
than in HR negative (HR —ve) tumors [1]. In the formers,
the potential benefit of the addition of an endocrine inter-
vention has been suggested but few data are available and
this remains a poorly addressed issue.

Concern about the concurrent administration of tamoxi-
fen and chemotherapy was raised by results of the SWOG
INT-0100 study, which showed that the sequential admin-
stration of tamoxifen and chemotherapy was more effective
than their concurrent administration in the adjuvant setting
[2]. A large randomized study did not show any synergistic or
detrimental effect of the addition of tamoxifen to a preop-
erative anthracyclines 4 taxane combination but 40% of the
patients included in this study turned out to have HR —ve
tumors, thus underestimating the potential benefit of con-
current endocrine manoeuvre [3].

Other randomized studies demonstrated an increased
activity of chemoendocrine therapy on tumor proliferation
[4, 5]. However, international consensus panels currently
recommend the use of preoperative endocrine therapy only
in selected subsets of postmenopausal women with tumors
showing high expression of hormone receptors [1].

Randomized studies have clearly shown that third gen-
eration aromatase inhibitors are superior to tamoxifen
either in early and in advanced breast cancer [6].

In premenopausal women aromatase inhibitors alone
may lead to an increase in gonadotropin secretion because
of the reduced feedback of estrogens on hypothalamus and
pituitary and a subsequent stimulation of ovarian activity
[7]. On the contrary, the combination of an aromatase
inhibitor with GnRH analogue (GnRH-a) may induce a
complete estrogen blockade by the concomitant suppres-
sion of ovarian function and of peripheral estrogen syn-
thesis [7]. Estrogen levels were more deeply suppressed by
the combination of letrozole and triptorelin than with
tamoxifen and the same GnRH-a in premenopausal women
with early breast cancer [8]. However, limited experience
on clinical activity of aromatase inhibitors in combination
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with ovarian function suppression in premenopausal
women is available [9-12].

In the present study we decided to retrospectively
investigate the outcome in terms of pCR rate, decrease of
the tumor proliferative fraction and DFS in a consecutive
series of premenopausal women who received endocrine
therapy with letrozole and a GnRH-a in combination with
chemotherapy as part of the preoperative treatment for
locally advanced ER positive breast cancer and as adjuvant
treatment for 5 years after surgery.

The rationale for administering letrozole was suggested
by the greater activity shown in preoperative treatment of
postmenopausal women with ER positive tumors in com-
parison with tamoxifen [13]. In addition, the combination
of letrozole and ovarian suppression achieved a 50% of
instrumentally detected clinical responses, and a 3% of
pCR in premenopausal women with locally advanced ER
and PgR positive breast cancer [14].

Results were compared with clinical outcomes of a non-
randomized unmatched control group of premenopausal
women who underwent surgery during the same time
window in the same institution for locally advanced ER
positive breast cancer, who received preoperative chemo-
therapy alone. As routinely recommended in premeno-
pausal patients, control patients received tamoxifen and
GnRH-a after surgery [15].

Patients and methods
Patients

Since 2002 premenopausal women with histologically
proven T2-T4 a-d, NO-N3 MO ER and/or PgR positive
(=10%) breast cancer consecutively admitted to the
European Institute of Oncology (EIO) received preopera-
tive chemotherapy and endocrine therapy with letrozole
and GnRH-a within institutional protocols.

Premenopausal status was assessed by measurement of
circulating estradiol at the EIO laboratory, and/or regular
menses in the past 6 months in the absence of any endo-
crine therapy. Investigations (chest X-ray, abdomen ultra-
sound and bone scan or FDG-PET) were performed to
exclude distant metastasis, as well as blood tests to assess
normal renal, hepatic, and bone marrow function.

Eligibility criteria for participation to the preoperative
protocols included no previous chemotherapy/hormo-
notherapy, performance status 0-2 (ECOG scale), mea-
surable or evaluable lesions, age between 18 and 70 years,
white blood cells > 4,000/mm>, platelets > 100,000/mm?,
AST, ALT, LDH, gamma-GT < 2.5x upper limit of nor-
mal, and bilirubin < 1.5 mg/100 ml (unless a Gilbert
syndrome was present).
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Treatment

Endocrine therapy included a GnRH-a (mainly triptorelin)
which was started concurrently with chemotherapy and
administered either every 28 days or every 3 months
thereafter.

The aromatase inhibitor letrozole (2.5 mg/daily) was
added when circulating estradiol levels fell within a post-
menopausal range, according to the EIO laboratory refer-
ence values, and was administered till surgery. Estradiol
and gonadotropin levels were tested approximately at
monthly intervals during preoperative treatment, in order to
verify the maintenance of ovarian function suppression.

Preoperative chemotherapy included various regimens
according to preoperative clinical stage. Patients with
inflammatory breast cancer received mostly the combination
of epirubicin, cisplatin and infusional fluorouracil (ECF) or
ECF followed by weekly paclitaxel, or dose dense AC x 4
cycles followed by docetaxel x 4 cycles, while patients with
c¢T2-Ta-b tumors received either the combination of vino-
relbine, cisplatin, and infusional fluorouracil (ViFuP), or
fluorouracil, vinorelbine, and folinic acid (FLN), or cape-
citabine and oral vinorelbine, or trastuzumab + oral vino-
relbine (for HER2 positive tumors). Results of these
protocols have been previously published [16—-19].

Patients were treated with preoperative chemotherapy
given in 3-week cycles, except a small number of patients
treated with the dose dense regimens. Patients were can-
didates to receive a maximum of 6-8 cycles.

Each patient gave a written informed consent and all
protocols were notified to the Ethical Committee.

Patients not progressing during preoperative treatment
continued endocrine therapy with 28-day GnRH ana-
logue + letrozole up to 5 years.

Premenopausal patients with ¢T2-T4a-d NO-N3 MO ER
and/or PgR positive (>10%) breast cancer who received
preoperative chemotherapy and were submitted to surgery
from 2002 and 2006 at the Division of Senology of the EIO
were considered the control group. All patients were trea-
ted with chemotherapy out of the EIO internal protocols.
These patients received endocrine treatment with a GnRH-
a and tamoxifen administered after surgery.

Response evaluation

Responses were evaluated according to both radiological
(breast ultrasound and/or mammography) and clinical
evaluation, which were performed at baseline, after 3—4
cycles of chemotherapy and before surgery and were
classified according to standard WHO criteria. pCR were
evaluated according to Kuerer et al. criteria [20] and thus
defined by the absence of invasive cancer on both the
primary breast tumor and axillary lymph nodes.

In case of inflammatory breast tumors without a palpable
mass, changes in clinically evaluable skin criteria (erythema,
edema, peau d’orange) other than breast enlargement and
tenderness were considered as response criteria.

Pathology

All patients had pathological evaluation performed at the
EIO. When available, the original receptor status deter-
minations on both the preoperative tru-cut and on the
surgical specimen were considered either for the patients
treated with chemotherapy and letrozole and for the control
patients; otherwise only the final pathology assessment was
considered. Surgical specimens were extensively sampled
for the evaluation of residual tumor after primary chemo-
therapy, as previously reported [21].

The immunostained slides were evaluated independently
by two pathologists. Only nuclear reactivity was taken into
account for ER, PgR, and Ki-67 antigen. The results were
recorded as the percentage of immunoreactive cells over at
least 2,000 neoplastic cells.

HER2 status was defined at immunohistochemistry
(IHC) as negative (lack of membrane staining or staining of
10% or less invasive tumor cells = 0; faint and partial
staining in >10% of cells = 1+4), and equivocal (faint and
complete staining in >10% of cells = 2+). In the latter
cases fluorescence in situ hybridization (FISH) was per-
formed to assess HER2 gene status.

Statistical methods

The primary endpoints of the study were the change
between pre- and post-operative values of Ki67 expression,
pCR rate, and DFS. Secondary endpoint was overall
survival.

The Pearson y* test was used to evaluate differences in
the distribution of clinical and pathological variables
between study and control group.

Wilcoxon test for paired data and Wilcoxon rank sum
test were used to evaluate the change from preoperative
biopsy to surgical specimen in the levels of ER, PgR, and
Ki-67 within and between groups, respectively. McNemar
test was used to evaluate the change from preoperative
biopsy to surgical specimen in the HER2 overexpression.

The DFS was calculated from the date of surgery to any
relapse, including ipsilateral breast recurrence, contralat-
eral breast cancer, the appearance of a second primary
cancer, or death, whichever occurred first. The OS was
calculated from the date of surgery until death (from any
cause). The DFS and OS functions were estimated using
the Kaplan—-Meier method.

The effect of chemoendocrine treatment on DFS and OS
was evaluated using Cox proportional hazards regression
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models adjusted for prognostic clinical and pathological
features and it was expressed as Hazard Ratio (HR) with
95% confidence interval (CI).

The homogeneity of treatment effect over time was
evaluated by means of a Cox models with a treatment by
time (time-dependent) covariate.

To assess whether estradiol levels decreased or
increased during letrozole administration, a linear mixed
models for repeated-measures was used. In the regression
analysis, estradiol levels were logarithmically transformed
to reduce skewness.

All analyses were carried out with the SAS software
(SAS Institute, Cary, NC). All reported P values refer to
two-sided tests.

Results

Premenopausal women with histologically proven clinical
T2-T4a-d NO-3 MO ER and/or PgR > 10% breast cancer
admitted at the Department of Medical Oncology of the
EIO from January 2002 to June 2006 who received le-
trozole and GnRH-a preoperatively in combination with
chemotherapy and as adjuvant treatment after surgery were
eligible for the present study.

Patients who received letrozole only preoperatively and
switched to a different endocrine agent as adjuvant treat-
ment were excluded.

One-hundred and nineteen patients were included in the
final analysis. For all patients both pre- and post-surgical
pathological tumor characteristics were available.

Premenopausal patients with ER and/or PgR positive
(>10%) breast cancer who underwent surgery at the EIO
after preoperative chemotherapy during the same time
window represent the control group. Patients who became
amenorrheic after chemotherapy and did not receive either
GnRH-a or tamoxifen after surgery were excluded.
Ninety-five patients were included in the present analysis.
Pre-treatment tumor biology assessment was available for
two-thirds of these patients.

Table 1 summarizes baseline patient and tumor char-
acteristics. The two groups were well balanced except for
significantly younger age for the patients in the control
group and a significant excess of T4 tumors in the
chemoendocrine therapy group.

In addition, the two groups differed significantly in the
preoperative chemotherapy regimens received, which
consisted in anthracycline or anthracycline + taxane-based
chemotherapy in the vast majority of control patients
(93.7%) vs only 23.5% in the chemoendocrine treated
patients.

Pathological complete remissions were observed in
5.0% of the chemoendocrine therapy group versus 1.1% of
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the control group, but the difference is not statistically
significant.

Figure 1 shows the changes of ER, PgR, and Ki-67
levels in each patient between preoperative biopsy and
surgical specimen, according to therapy. Preoperative
chemoendocrine therapy induced a significant decrease in
the expression of both hormone receptors, while in the
control group only PgR was significantly downregulated. A
significant interaction (P = 0.01) between treatment and
changes in ER expression was observed, because ER levels
were decreased in the chemoendocrine group and increased
in the control group. On the other hand, Ki67 labeling
index (LI) was decreased both by chemotherapy alone and
by chemoendocrine therapy. However, the decrease of Ki
67 LI was significantly greater in patients receiving
chemoendocrine therapy (A median difference: —16 vs.
=7, P = 0.003).

When a cut off of <20% was considered for Ki67 LI
according to our previously published data [21], a signifi-
cantly higher proportion of patients in the chemoendocrine
group had Ki67 <20% tumors at surgery, as compared to
the control group (71.4 vs 62.1%, respectively) (Table 2).
A greater proportion of patients in the chemoendocrine
group had HER?2 positive tumors (23.5 vs 11.6%) (Table 2).
Interestingly, in the chemoendocrine group, HER2 was
overexpressed in 22.8% of tumors at core biopsy and in
32.9% at surgery (McNemar P value 0.035), with an
overall discordance rate of 10% (95% CI 5-17%). In par-
ticular 9 patients with HER2 negative disease at baseline
had overexpression of HER?2 at surgery, while 2 patients
who were HER?2 positive at the core biopsy (one of whom
received preoperative trastuzumab) did not show HER2
overexpression at surgery.

Median follow up after surgery was 59 months (range
13.2-93.6 months) Twenty-six events occurred in the
chemoendocrine group vs 48 in the chemotherapy group.
Five-year DFS, was 78% in the chemotherapy + letrozole
group vs 41% in the control group [HR adjusted for age,
pathological size, and nodal status; ER, HER2, and Ki 67
evaluated at surgery: HR 0.46, 95% CI 0.27-0.79,
P = 0047] (Fig. 2).

A significant treatment by time interaction was observed
(P = 0.015). In fact, the advantage in DFS from chemo-
endocrine therapy was not observed within the first 2 years
of observation (HR 1.12, 95% CI 0.51-2.44, P = 0.77),
and became evident only afterwards (HR 0.22, 95% CI
0.08-0.61, P = 0.0035).

Duration of GnRH-a was shorter in the control group
than in the study group: in fact, the proportion of patients
discontinuing GnRH-a at 4 years after surgery were 12 and
4%, respectively (Wilcoxon P value, evaluating differences
in time to discontinuation, 0.049). Moreover, a signifi-
cantly greater proportion of patients receiving tamoxifen
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Table 1 Study population
characteristics at time of
diagnosis of primary breast
cancer, primary chemotherapy
regimen and response, by study
group

ER estrogen receptor, PgR
progesterone receptor, CT
chemotherapy, pCR
pathological complete response

* 12 test comparing frequencies
between CT + Letrozole group
and CT group. Unknown were
not considered in the P value
calculation

CT + Letrozole CT P*
n=119) (n = 95)
No. (%) No. (%)
Year of diagnosis 0.0022
2002-2003 29 (24.4) 42 (44.2)
2004-2006 90 (75.6) 53 (55.8)
Age (years) 0.0036
<35 14 (11.8) 26 (27.4)
35-49 105 (88.2) 69 (72.6)
Histotype 0.49
Ductal 150 (76.1) 72 (87.8)
Lobular 29 (14.7) 0 (0.0)
Others 18 (9.1) 10 (12.2)
Grade 0.57
1-2 82 (68.9) 31 (32.6)
3 32 (26.9) 15 (15.8)
Unknown 54.2) 49 (51.6)
Clinical T 0.038
2 65 (54.6) 58 (61.1)
3 29 (24.4) 29 (30.5)
4 25 (21.0) 8 (84)
Clinical N 0.33
Positive 78 (65.5) 71 (74.7)
Negative 35 (29.4) 20 (21.1)
X 2 (1.7) 1(1.1)
Unknown 4 (3.4) 3(3.2)
ER/PgR 0.28
ER or PgR 1-49% 77 (64.7) 35 (36.8)
ER and PgR >50% 42 (35.3) 27 (28.4)
Unknown 0 (0.0) 33 (34.7)
Her2/neu status 0.053
Negative 97 (81.5) 51 (53.7)
Positive (34) 22 (18.5) 4 (4.2)
Unknown 0 (0.0) 40 (42.1)
Ki-67 0.14
<20% 28 (23.5) 19 (20.0)
>20% 90 (75.6) 36 (37.9)
Unknown 1 (0.8) 40 (42.1)
Primary CT regimen <0.0001
Antracyclines 18 (15.1) 40 (42.1)
Antracyclines and taxanes 10 (8.4) 49 (51.6)
Others 91 (76.5) 6 (6.3)
Additional trastuzumab 14 (11.8) 3(3.2)
Response to primary therapy 0.10
pCR 6 (5.0 1(1.1)
Partial response 62 (52.1) 41 (43.2)
Stable disease 51 (42.9) 53 (55.8)
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Table 2 Patient and tumor

characteristics at time of surgery CT + Letrozole CT P
. (n=119) (n = 95)
and adjuvant therapy, by study No. (%) No. (%)
group
pT 0.45
pTO, in situ 8 (6.7) 1 (1.1
pT1 38 (31.9) 31 (32.6)
pT2 45 (37.8) 37 (38.9)
pT3 21 (17.6) 21 (22.1)
pT4 1(0.8) 1(1.1)
pTX 6 (5.0) 4(4.2)
Positive lymph nodes (No.) 0.20
None 32 (26.9) 18 (18.9)
1-3 43 (36.1) 31 (32.6)
>4 44 (37.0) 46 (48.4)
ER 0.34
0 2 (1.7) 0 (0.0)
1-49% 14 (11.8) 9 (9.5)
>50% 97 (81.5) 85 (89.5)
Unknown 6 (5.0) 1(1.1)
Her2/neu status 0.17
Negative 85 (71.4) 83 (87.4)
Positive (3+) 28 (23.5) 11 (11.6)
Unknown 6 (5.0) 1(1.1)
Ki-67 0.040
<20% 85 (71.4) 59 (62.1)
>20% 25 (21.0) 33 (34.7)
Unknown 9 (7.6) 3(3.2)
Surgical treatment 091
Total mastectomy 63 (52.9) 51 (53.7)
Breast conservation 56 (47.1) 44 (46.3)
Radiotherapy 0.12
No 27 (22.7) 28 (29.5)
Yes 92 (77.3) 67 (70.5)
Adjuvant CT 0.0002
ER estrogen receptor, CT No 109 (91.6) 69 (72.6)
chemotherapy
* »* test comparing frequencies Yes 10@4) 26 @14)
between CT + Letrozole group Adjuvant Trastuzumab 0.0023
and CT group. Unknown were No 105 (88.2) 94 (98.9)
not considered in the P value Yes 14 (11.8) 1 (LD
calculation

discontinued GnRH-a in the last 3 years, as compared with
those receiving adjuvant letrozole (24.7 vs. 8.6%, respec-
tively). However, time to discontinuation was not signifi-
cantly associated with the risk of relapse when evaluated in
a time-dependent Cox regression model.

Thirteen (11%) deaths in the GnRH analogue + letroz-
ole group vs 17 (18%) deaths in the control group were
observed. Five-year overall survival was 89 vs. 81% in the
chemotherapy + letrozole and in the control groups,
respectively [HR, adjusted for adjusted for age, pathological
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size, and nodal status; ER, HER2, and Ki 67 evaluated at
surgery: HR 0.85, 95% CI 0.37-1.94, P = 0.71].

The analysis of the extent of ovarian suppression after
the addition of letrozole to GnRH-a during preoperative
treatment was performed. Circulating estradiol levels after
administration of GnRH-a were available for 111 patients.
Ninety-eight patients had estradiol assessment after
I-month and 73 after 2-month letrozole treatment. Estra-
diol levels were significantly suppressed (P < 0.001) by
the addition of letrozole (Fig. 3). However, changes of
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estradiol levels were not associated with clinical and
pathological response nor with type of chemotherapy
(anthracycline and/or taxane-based vs. other) (data not
shown).

Discussion

It is generally accepted that ER status is one of the most
powerful predictors of pCR after preoperative chemother-
apy in multivariate analyses [1, 21]. Locally advanced ER
positive tumors respond only partially to preoperative
chemotherapy and the rate of pCR in ER positive HER2
negative tumors is significantly lower as compared with
those obtained in triple negative and HER?2 positive tumors
[22-25].

Despite the likelihood of achieving a pCR is almost
negligible, long-term outcome is consistently better in the
former cohort of patients [22, 23, 25]. The impact of sub-
sequent adjuvant endocrine treatment is generally pointed
out to partly explain this outcome.

However, the addition of endocrine therapy in the pre-
operative setting has generally been poorly endorsed and
rarely pursued mainly due to the concern raised by the
results of the SWOG study showing that patients receiving
concurrent chemotherapy and tamoxifen fared worse than
those receiving the sequential administration of these two
therapies [2].

In the present study we investigated the effect on short
and long-term outcome of the addition of endocrine ther-
apy as part of the preoperative treatment in a cohort of
premenopausal women with large ER positive tumors.

We demonstrated a substantial clinical activity for the
combination of chemotherapy and letrozole and GnRH-a
either in terms of response to preoperative treatment (pCR
rate, decrease of Ki67 LI) and of long-term outcome
(DFS).

The chemotherapy + letrozole group performed signif-
icantly better than the control group both in terms of
decrease in tumor Ki67 LI, which is an independent
prognostic factor of long-term outcome, and in terms of
DFS, with a 54% reduction of the relative risk of a new
event. In addition, the pCR rate was higher in the chemo-
endocrine group as compared to the chemotherapy alone
one (5.0 vs. 1.1%, respectively) but the difference was not
statistically significant. The pCR rate observed in the
chemoendocrine group was within the range reported in the
literature for this tumor population, although less than one-
third of patients received anthracycline-based chemother-
apy and only a marginal proportion received taxanes [1].

The issue of the concurrent administration of chemo-
therapy and endocrine therapy in the preoperative setting
has been poorly addressed. The GEPARDO study
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randomized 250 women with locally advanced breast
cancer to receive 4 cycles of dose dense doxorubi-
cin + paclitaxel with or without tamoxifen [3]. Patients
were not selected for the tumor HR status. A pCR rate of
about 10% was observed in both groups. In a subset
analysis of the study, including 196 patients with available
centrally reviewed core biopsies, about 40% of tumors
turned out to be ER negative [26]. Patients with ER posi-
tive tumors treated with the combination of chemotherapy
and tamoxifen had no pCR while 3.5% of pCR was
observed in the same subset of tumors treated with che-
motherapy alone. However, the pCR rate in ER negative
tumors was similar in the 2 groups, suggesting that the lack
of benefit of additional tamoxifen was not attributable to a
detrimental effect of the concomitant administration of the
endocrine agent [26].

Further studies showed a positive effect in decreasing
tumor proliferative fraction by the addition of a hormonal
agent to chemotherapy, in postmenopausal women,
although clinical response rates were similar [4, 5].

In premenopausal women limited evidence of activity of
aromatase inhibitors is available, although aromatase
inhibitors are routinely used in clinical practice after
tamoxifen failure.

The combination of anastrozole and GnRH-a showed a
significant activity in premenopausal patients either as first
line treatment for metastatic disease or upon progression on
tamoxifen [9, 12].

More recently, first line treatment of premenopausal
women with letrozole combined with GnRH-a showed
comparable efficacy to that of letrozole in postmenopausal
women with HR +ve metastatic breast cancer [11].

To our knowledge, this is the first report showing sub-
stantial activity of letrozole in premenopausal patients with
early breast cancer either preoperatively and in the adju-
vant setting.

A number of considerations should be made while
interpreting these results. First of all, we should recognize
the retrospective design of the study and the choice of a
non-randomized unmatched control group.

In addition, comparative results may be affected by the
poor outcome of the control group, although 95% of these
patients received an anthracycline/taxane-based preopera-
tive chemotherapy and about 30% received additional
adjuvant chemotherapy, and by the lower proportion of T4
and HER2 positive tumors included in this group.

Moreover, the dramatically increased risk of relapse
observed in these patients after the first 2 years is not easy
to be explained. We speculated that it could be attributable
to a different duration of GnRH-a treatment. The earlier
discontinuation of GnRH-a after 2 years intriguingly mir-
rored the increased risk of relapse observed thereafter in
the control patients. However, statistical analysis did not
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confirm a correlation between GnRH-a duration and risk of
relapse, albeit the relative small number of patients cannot
allow us to draw definitive conclusions on the role of
ovarian suppression duration on clinical outcomes.

On the other hand, the present results may speculatively
suggest that anticipating ovarian suppression may represent
a valuable approach to improve the outcome of premeno-
pausal patients with ER positive tumors.

Conversely, results obtained in the chemoendocrine
study group are comparable with literature data in terms of
5-year DFS, although stratified information about the
clinical outcome according to menopausal status is not
generally reported in trials of preoperative therapy.

The GeparDUO study reported a pCR of 1.8% but a
3-year DFS of 90% in a subgroup of 56 patients with ER
+ve and HER2 negative tumors receiving dose dense vs
standard anthracycline + taxane-based chemotherapy [27].

Guarneri et al. reported a pCR rate of 8% and a 5-year
progression free survival of about 60—66% in more than
one thousand women with locally advanced HR +ve breast
cancer treated with preoperative chemotherapy and the
addition of endocrine therapy only after surgery, but both
pre and postmenopausal patients were included [22].

We should be aware that results reported herein derive
from non-randomized comparisons and that the favorable
results observed in the chemoendocrine series may be
biased by the inclusion of patients who had not progressed
on preoperative letrozole 4 ovarian suppression treatment,
being thus more likely to benefit of the same combination
in the adjuvant setting.

The results of our study are also hardly comparable with
those of the ABCSG 12 trial, a large randomized study
comparing through a 2 x 2 factorial design 3-year treat-
ment with anastrozole or tamoxifen, both in combination
with goserelin, with or without zoledronic acid (twice per
year) in 1810 premenopausal women with HR +ve breast
cancer [10]. After a median follow-up of 48 months DFS
was about 90% in both endocrine arms alone [10]. How-
ever, the study population was entirely different, since in
the Austrian study about 75% of the patients had 2 cm or
less tumors and only 30% of the patients had positive nodes
at surgery, while in the present study all patients had by
inclusion criteria >2 cm tumors at diagnosis and 20% of
them had T4 tumors.

Despite the marginal number of pCRs, women with ER
+ve tumors experience a significant advantage in DFS, as
compared with women with ER —ve tumors, which is
consistent across all previous studies [22, 25, 27]. It may
thus be speculated that factors other than pCR rate may be
relevant for predicting long-term outcome after preopera-
tive treatment in the former group. Ellis and colleagues
showed that post-treatment proliferation combined with the
amount of residual tumor in the axilla and in the breast,

considered as continuous variables, constitute a powerful
prognostic index in postmenopausal women with HR +ve
breast cancer treated preoperatively with letrozole or an-
astrozole [28]. We have previously reported that Ki67 LI
represents an independent prognostic factor of long-term
outcome also in patients receiving preoperative chemo-
therapy [29].

In our study we observed a significantly greater decrease
of Ki67 LI in the group of patients receiving chemotherapy
and endocrine therapy as compared to those receiving
chemotherapy alone.

According to our results, the concern regarding the
concomitant administration of chemotherapy and endo-
crine therapy should be banished Although our results
derive from a non-randomized comparison, the absolute
decrease of Ki67 LI obtained with the chemoendocrine
combination should relieve concerns about the possible
negative effect of endocrine maneuver concurrent with
chemotherapy. In addition, whatever is the reason of the
poor outcomes observed in the conventional therapy arm,
DFS results reported herein in patients receiving letrozole
and GnHR-a are encouraging and do not point out a
potential detrimental effect.

We observed an overall discordance rate of 10% in
HER?2 expression between core biopsy and surgical spec-
imens. Possible explanations for these findings include
tumor heterogeneity, limited tumor sampling of the core
biopsy but also a change in HER2 expression as a possible
effect of preoperative treatments. Nevertheless, the deter-
mination of tumor features in surgical specimens after
preoperative treatment is warranted.

We confirmed that the addition of letrozole induced a
further suppression of estradiol levels as compared to GnRH-
a alone, which was independent from the variable potential
gonadotoxicity of chemotherapy different regimens. Most
women achieved estradiol levels below the detectable lower
limit of the reference laboratory (5 pg/mL), while in a
recently published evaluation of the combination of GnRH-a
with anastrozole in premenopausal women with advanced
breast cancer the mean lowest level of estradiol was about
15 pg/ml [12]. These results suggest that letrozole is able to
induce a greater estrogen suppression in premenopausal
women, as previously demonstrated in postmenopausal
women [30]. In this view, obtaining a complete endocrine
suppression could be even more clinically relevant in pre-
menopausal than in postmenopausal women.

In conclusion, we demonstrated that endocrine therapy
administered concurrently with preoperative chemotherapy
in premenopausal women with locally advanced ER posi-
tive tumors is not detrimental in terms of pCR and may, on
the contrary, potentially improve the decrease of either
tumor proliferation and the risk of relapse. Letrozole in
combination with GnRH-a in premenopausal women is

@ Springer
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active and may represent a safe option even in the adjuvant
treatment, although results from randomized trials and
long-term safety data are needed before this treatment
could become a standard, when tamoxifen is contraindi-
cated. Randomized studies are also warranted to better
establish the role of endocrine therapy as part of the pre-
operative treatment of large ER positive breast cancer.
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