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Background: Endocrine therapy resistance (ETR) is a great obstacle in the treatment of estrogen receptor-
positive (ER+)/human epidermal growth factor receptor 2-negative (HER2-) breast cancer. Patients with
ETR have significantly decreased clinical benefit from endocrine therapy (ET). Therefore, it is quite
important to find the clinicopathological factors that affect the outcome of patients with ETR in clinical
practice.

Methods: We screened 405 consecutive ER+/HER2- metastatic breast cancer (MBC) patients who were
treated from 2013-2015 in our hospital. Patients with ETR (defined as relapse during adjuvant ET or within
12 months after completing adjuvant ET) were selected to explore the clinicopathological factors affecting
the objective response rate (ORR) and progression-free survival (PFS).

Results: We included 135 patients in the study. Chemotherapy (CT) was administered to 96 patients and
ET to 39 patients as first-line treatment. Patients with liver or visceral metastasis received CT significantly
more frequently than ET (P=0.001, 0.001). There was no significant difference in median PFS between the
two groups (ET: 11.8 months, CT: 12.0 months, P=0.667, HR =1.029). However, patients with more than
two metastatic sites had a shorter PFS than patients with less than or equal to two metastatic sites (7.5 vs.
14.5 months, P=0.031, HR =1.714). When patients on CT were further stratified, those who received ET
as maintenance therapy had a longer PFS (14.3 months) compared with those that did not (7.5 months)
(P=0.003).

Conclusions: ET and CT were both appropriate treatments for patients with ETR. Maintenance ET was
a good choice for ER+/HER2- patients.
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Introduction

Breast cancer has the highest incidence and is second in
mortality rate of any cancer among women (1). A high
percentage of breast cancers, 50-70%, are hormone
receptor-positive (HR+)/human epidermal growth factor
receptor 2-negative (HER2-) (2,3). The main cause of
death from breast cancer is metastasis, which develops in
20-30% of patients with early-stage breast cancer and in
6-10% of newly diagnosed breast cancer cases (4,5).

Metastatic breast cancer (MBC) is not a curable disease;
therefore, the goal is to prolong survival and maintain
patient quality of life. Typically, there are two treatment
options for HR+/HER2- MBC patients, endocrine therapy
(ET) and chemotherapy (CT) (6). The recommendation for
treating patients with ET as first-line therapy was essentially
based on a previous study (7). Results from that study
showed that there was no significant difference in overall
survival (OS) between ET- and CT-treated patients. CT
was associated with an increased response rate and toxicity.
Therefore, it is recommended that ET be used before CT,
except in patients with rapidly progressive disease.

ET resistance (ETR) is a great obstacle in the treatment
of HR+/HER2- MBC. Although patients are encouraged
to receive three consecutive cycles of ET treatment (8), the
clinical benefit rate (CBR) declines rapidly from 70-30% or
even lower (9,10). Thus, additional evidence is required in
choosing CT or ET in clinical practice.

The purpose of this study was to explore the factors that
affect the clinical outcomes of ET and CT in the first-line
treatment of patients with ETR HR+/HER2- MBC.

Methods
Patients

In total, 405 consecutive patients with ER+/HER2- MBC
treated in the Department of Breast Oncology of Beijing
Cancer Hospital (Beijing, China) between June 2013 and
June 2015 were retrospectively analyzed. Of these, 135
patients were selected with adjuvant ETR according to the
following inclusion criteria: female MBC patients aged >18
and <75 years with ER+/HER2- primary breast cancer who
were administered ET or CT as their first-line treatment.
ETR was defined as relapse during adjuvant E'T or within
12 months after completing adjuvant E'T.

Demographic and clinicopathological data were
recorded from electronic medical records. The subsequent
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maintenance ET followed by first-line CT and the second-
line therapy regimen were also recorded. The ethics
committee of Beijing Cancer Hospital (Beijing, China)
approved this study and written informed consent was
obtained from all patients.

ER- and/or progesterone receptor (PR)-positivity was
defined as immunohistochemical staining of more than 1%
of cells according to current guidelines (11). ER staining
of more than 10% of cells was defined as high. Ki-67 index
high was defined as >20% positive cells. HER2-negativity
was defined as tumors with a HER2 immunohistochemical
score of 0 or 1+, or 2+ and FISH negative.

Clinical outcome definitions

RECIST criteria 1.1 was used to assess treatment outcomes
(12). The objective response rate (ORR) was defined as the
proportion of patients with a complete or partial response
(CR + PR/ALL). The CBR was defined as the proportion
of patients with a complete or partial response or with
stable disease at week 24 (CR + PR + SD >24 weeks/ALL).
Progression-free survival (PFS) was defined as the interval
between commencement of therapy and tumor progression
or death. OS was defined as the interval between the
commencement of first-line treatment and death from any
cause.

Statistical analysis

Demographic and clinicopathological characteristics
of patients were grouped as continuous variables and
categorical variables. Continuous variables were presented
as the median and range. Categorical variables were
described as frequency. The baseline characteristics of
patients and the response rate between ET and CT were
compared using Pearson’s y’ test or Fisher’s exact test.
Univariate and multivariate logistic regression analysis
were used to explore the factors affecting the ORR of ET
vs. CT. The Kaplan-Meier method was used to calculate
the PFS of ET and CT and the log-rank test was used
to compare the PFS of ET and CT. Multivariable Cox
proportional hazards regression analysis was used to
examine the association of potential influential factors
with PES in first-line treatment. P<0.05 was considered
statistically significant. The statistical package for the
social sciences (SPSS) software version 18.0 was used for
the analysis.
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Results
Patient characteristics

There were 96 (71.1%) patients that received CT and 39
(28.9%) that received ET as their first-line treatment in
the study. Baseline patient characteristics are shown in
Table 1. Patients in both ET and CT groups had similar
clinicopathological characteristics. More patients in the
first-line ET group had tumors with invasive lobular cancer
and grade I tumors than those in the first-line CT group
(P=0.007, P=0.001). However, patients receiving first-line
CT had significantly higher frequent visceral metastasis
(P=0.001). Among the 39 patients receiving E'T, 26 (66.7%)
received an aromatase inhibitor (Al), 6 (15.4%) received
tamoxifen or toremifene, 3 (7.7%) received fulvestrant,
2 (5.1%) received goserelin and an Al, 1 received only
goserelin, and 1 (2.6%) received everolimus and an Al The
most common agent administered to those in the CT group
was a taxane (79.2%), followed by capecitabine (43.8%),
gemcitabine (36.5%), anthracycline (8.3 %), and vinorelbine
(6.3%).

Median follow-up was 41.0 months. The ORR to ET was
2.6%, which was significantly lower than that to CT (37.5%)
(P<0.001). The median PFS was 12.0 (95% CI, 9.1-15.0)
months for the whole population. The median PFS in the
ET and CT groups was 11.8 (95% CI, 8.3-15.3) months
and 12.0 (95% CI, 7.6-16.4) months, respectively, which
was not significantly different (P=0.667) (Figure 1, Table 2).
There were nine deaths until the last follow-up. The
median OS of the nine patients was 39.5 (8.4-62.7) months.
Therefore, we did not compare OS between the two groups.

"To explore factors that affected the ORR, we combined
all potential factors into a single factor and used multivariate
logistic regression analysis. It showed that bone metastasis
and first-line treatment (ET or CT) had significantly
affected ORR (14.9% vs. 42.6%, P=0.008, OR =0.185;
37.5% vs. 2.6%, P=0.025, OR =0.079). In multivariate Cox
regression analysis, patients with more than two metastatic
sites had a shorter PFS than patients with less than or equal
to two metastatic sites, which amounted to 7.5 and 14.5
months, respectively (P=0.031, HR =1.714) (Figure 2, Table 3).

Then patients with CT were further stratified according
to maintenance ET (MET) after CT. Patients on MET had
significantly longer PFES (14.3, 95% CI, 14.9-19.7) months
than those not on MET (7.5, 95% CI, 5.2-9.9) months, or
those on ET as first-line therapy (11.8, 95% CI, 8.3-15.3)
months (P=0.003) (Figure 3).

Patients receiving CT had more frequent liver and
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visceral metastasis. In addition, the duration of adjuvant ET
less than 2 years indicates primary ET resistance. Therefore,
we further analyzed PFS in ET and CT subgroups of liver,
visceral metastasis, and duration of adjuvant ET of less or
more than 2 years. We found no significant difference of
PFS in any of these ET and CT subgroups (7able 4).

Discussion

In our study, more than two-thirds of patients with
adjuvant ETR received CT in real-world clinical practice.
ET is recommended for the patients with ER+/HER2-
breast cancer except in cases of rapidly progressive,
symptomatic disease, or visceral metastasis at risk of end-
organ dysfunction (often termed visceral crisis) (13).
Patients with ETR had a greatly decreased CBR with ET,
from approximately 70% with first-line therapy to 30%
for following lines of therapy. Therefore, ETR is one of
the clinical concerns that impacts therapeutic choice. Our
finding was also confirmed in a previous report of first-
line treatment for patients with MBC in China, in which
they showed that HR+ patients who received first-line CT
accounted for 97.7% (589/603), while only 1% of patients
received ET. That is the reality in China, where a large
proportion of ER+/HER2- patients receive CT as first-line
treatment.

In our study, more patients with invasive ductal
carcinoma, higher histologic grade, liver or visceral
metastasis received CT. All these factors were associated
with a poor prognosis. However, we found that PFS was
not significantly different between patients administered
ET and those who received CT (P=0.667). The above
factors did not significantly affect the ORR or PFS. The
main international guidelines recommend ET as first-line
treatment in HR+/HER2- MBC (14,15), which has the
same survival benefit with less toxicity and better quality of
life compared with CT (14-16). CT is not recommended
as first-line therapy for ER+/HER2- breast cancer, even in
patients with adjuvant ETR.

Most patients with ET in our study received Als, which
are effective in patients with tamoxifen-resistant MBC as
second-line treatment in postmenopausal MBC patients (17).
Als decrease estrogen levels by inhibiting biosynthesis of
estrogen (18), which is different from an estrogen receptor
modulator (19). In our study, most of the patients who were
administered ET (71.8%) received tamoxifen or toremifene
in the adjuvant setting. This partly explained the clinical
benefit in patients with ETR. Therefore, it is recommended

Transl Cancer Res 2018;7(3):676-685
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Table 1 Clinicopathologic characteristics of the metastatic breast cancer patients

Characteristics ET (n=39) (%) CT (n=96) (%) P
Number of patients, n (%) 39 (28.9) 96 (71.1)
Age [range], year 47 [32-73] 47 [26-69] 0.164
ECOG 0.235
0 31 (79.5) 86 (89.6)
1
2 8 (20.5) 10 (10.4)
Menopause 0.731
Yes 13 (33.3) 35 (36.5)
No 26 (66.7) 61 (63.5)
Histology 0.007*
IDC 33 (84.6) 93 (96.9)
ILC 6 (15.4) 2(2.1)
Others 1(1.0)
Grade 0.001*
1 6 (15.4) 0
2 32 (82.1) 91 (94.8)
3 - -
Unknown 1(2.6) 5(5.2)
T 0.057*
T 23 (59.0) 35 (36.5)
T2 11 (28.2) 48 (50.0)
T3 4(10.3) 9 (9.4)
T4 0 1(1.0)
Unknown 1(2.6) 3(3.1)
LN number 0.403
0 7(17.9) 25 (26.0)
1-3 10 (25.6) 28 (29.2)
>4 22 (56.4) 42 (43.8)
Unknown 1(1.0)
Estrogen receptor 0.837
Low 10 (25.6) 23 (24.0)
High 29 (74.4) 73 (76.0)
Progesterone receptor 0.151*
Negative 2(5.1) 15 (15.6)

Table 1 (continued)
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Characteristics ET (n=39) CT (n=96) P
Positive 37 (94.9) 81 (84.4)

Ki-67 0.877
<20% 13 (33.3) 30 (31.3)
>20% 17 (43.6) 42 (43.8)
Unknown 9(23.1) 24 (25.0)

Adjuvant chemotherapy 0.777*
Yes 35 (89.7) 83 (86.5)
No 4(10.3) 13 (13.5)

Duration of adjuvant hormone therapy 0.838
<2 years 14 (35.9) 33 (34.4)
>2 years 25 (64.1) 63 (65.6)

Adjuvant hormone therapy drug 0.727
TAM or Tore 28 (71.8) 66 (68.8)
Al 11 (28.2) 30 (31.3)

Site of metastasis
Brain metastasis 0 3(3.1) 0.557*
Bone metastasis 26 (66.7) 48 (50.0) 0.078
Lymph nodes metastasis 17 (43.6) 42 (43.8) 0.986
Soft tissue metastasis 2(5.1) 14 (14.6) 0.151*
Malignant pleural effusion 2(5.1) 10 (10.4) 0.508*
Visceral metastasis (liver, lung) 14 (35.9) 64 (66.7) 0.001

Number of sites of metastasis 0.101
1 24 (61.5) 40 (41.7)
2 7(17.9) 30 (31.3)
>3 8 (20.5) 26 (27.1)

ET, endocrine therapy; CT, chemotherapy; ECOG, Eastern Cooperative Oncology Group score; TAM, tamoxifen; Tore, toremifene; Al,

aromatase inhibitors; *, Fisher exact test.

to consider second- and third-line ET for ER+/HER2-
patients who have no urgent need for CT.

Patients who received MET in the CT group had the
longest median PFS. Maintenance therapy is recommended
for patients who benefit from first-line treatment according
to current guidelines. Previous trials have shown that
maintenance CT extended the duration of remission (20-23),
but improvement in OS was not observed in most trials (24).
Nevertheless, toxicity was significantly increased in the
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maintenance CT arm in most studies. Therefore, MET
is a commonly employed strategy aimed at decreasing
treatment-related adverse events, without compromising
OS in the treatment of ER+/HER2- MBC patients (25).

A multicenter retrospective study involving 314 HER2-
MBC patients and 12 cancer centers evaluated the impact
of paclitaxel-bevacizumab, maintenance therapy with
bevacizumab (BM), and ET in real-world practice. The
result from the study confirmed that MET significantly
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Figure 1 Comparison of cumulative (cum) progression-free
survival (PFS) between ER+/HER2- metastatic breast cancer
(MBC) patients receiving endocrine therapy (ET) versus
chemotherapy (CT) as first-line treatment.

Table 2 Therapeutic effects

Efficacy ET (n=39) CT (n=96) P
Clinical response

CR, n (%) 1(1.0)

PR, n (%) 1(2.6) 35 (36.5)

SD, n (%) 30 (76.9) 53 (55.2)

PD, n (%) 8 (20.5) 7(7.3)
ORR, n (%) 1(2.6) 36 (37.5) <0.001
CBR, n (%) 31 (79.5) 89 (92.7) 0.036*

PFS (median, 95% CI) 11.8,8.3-15.3 12.0,7.6-16.4 0.667
(months)

ET, endocrine therapy; CT, chemotherapy; CR, complete
response; PR, partial response; SD, stable disease; PD,
progressive disease; ORR, overall response rate; CBR, clinical
benefit rate; PFS, progression-free survival; *, Fisher’s exact test.

improved PFS and OS compared with no maintenance
therapies (26). In another study, bevacizumab with or
without hormone therapy was used as maintenance therapy
after first-line paclitaxel plus bevacizumab in patients with
HER2- HR+ MBC. Median PFS in patients who received
maintenance bevacizumab with hormone therapy was longer
than in those who did not receive hormone therapy (13 and
4.1 months, respectively, P=0.05). Maintenance bevacizumab
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Figure 2 Comparison of cumulative (cum) progression-free
survival (PFS) between patients with more than two metastatic
sites and less than or equal to two metastatic sites, accounting for
7.5 and 14.5 months, respectively (P=0.031, HR =1.714).

was also found to be well tolerated (27). Dufresne ez al. (28)
reported that patients benefitted from MET when it was
given after first-line CT. MET significantly prolonged PFS
from 7.8 to 16.3 months (P<0.0001). There have been two
prospective trials exploring the effect of MET (29,30). In
one study, patients who received medroxyprogesterone
acetate (MPA) as maintenance therapy had longer median
time to progression (T'TP) (4.9 vs. 3.7 months; P=0.02)
compared with the control group. However, there was no
difference in OS (17.4 vs. 18.3 months; P=0.39) between
the two groups. In another letrozole-based single-arm
phase II study, the median TTP was as long as 18.5
months, and 15.5% of patients had a better response status
during letrozole treatment, which was well tolerated and
did not significantly affect quality of life. Although these
two previous studies suggest a clinical benefit of MET,
they each have their own limitations: small sample size,
rarely used drug (MPA) in current practice, and a lack of
a control arm in the letrozole study. Trédan ez 4/. (31) also
reported that ER+, HER2- MBC patients with no evidence
of progression after first-line taxane + bevacizumab did
not achieve longer PFS with maintenance therapy with
exemestane + bevacizumab compared with continuation
of taxane + bevacizumab in a phase III trial. With these
divergent results, it would be too early to draw conclusions
regarding the usefulness of MET. Nevertheless, given
that MET is well tolerated and improves survival, it might
indicate that this treatment strategy should be appropriate

Tiransl Cancer Res 2018;7(3):676-685
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Table 3 The effect of clinicopathological characteristics on ORR and PFS

ORR PFS
Characteristics Category
ORR (%) p? P° OR mPFS (m) p? P° HR

Age <68 25.0 0.528 0.867 1.160 131 0.743 0.357 0.713
>68 29.9 11.2

Menopause Yes 253 0.458 0.869 0.864 11.0 0.586 0.693 0.905
No 31.2 12.0

Grade G1 0 0.466 0.496 1.375 12.9 0.947 0.465 1.199
G2 28.7 12.0
G3 27.3 8.0

T T 20.7 0.123 0.978 1.019 0.510 0.491 0.845
T2-3 32.9 10.0

N 0 31.2 0.389 0.800 0.905 11.0 0.063 0.268 1177
1-3 28.9 16.0
=4 23.4 10.0

ER Low 27.3 0.984 0.865 0.878 10.0 0.127 0.146 0.685
High 27.5 12.9

PR Negative 29.4 0.843 0.282 2.904 10.6 0.324 0.797 0.904
Positive 271 12.6

Ki-67 <20% 23.3 0.419 0.629 1.354 16.5 0.088 0.097 1.464
>20% 30.5 10.3

Adjuvant chemotherapy Yes 25.4 0.180 0.441 1.912 1.7 0.659 0.817 1.082
No 41.2 17.3

Duration of adjuvant <2 years 24.6 0.527 0.581 1.405 12.9 0.342 0.244 1.302

hormone therapy 2 years 295 1.2

Brain metastasis Yes 33.3 0.817 0.657 0.428 16.3 0.892 0.258 0.414
No 27.3 12.0

Visceral (liver, lung) Yes 35.9 0.012 0.140 3.571 10.8 0.677 0.276 1.365

metastasis No 15.8 13.7

Bone metastasis Yes 14.9 0.001 0.008 0.185 10.8 0.083 0.113 1.455
No 42.6 15.6

Lymph node metastasis Yes 30.5 0.477 0.232 0.781 12.0 0.314 0.199 1.217
No 25.0 12.0

Number of metastases <2 sites 25.5 0.381 0.546 0.552 14.5 0.005 0.031 1.714
>2 sites 33.3 7.5

Treatment CT 37.5 0.003 0.025 0.079 12.0 0.667 0.735 0.898
ET 2.6 11.8

?, single variable analysis P value; ® multivariate analysis P value. ET, endocrine therapy; CT, chemotherapy; PR, partial response; SD,
stable disease; PD, progressive disease; ORR, overall response rate; CBR, clinical benefit rate; PFS, progression-free survival; mPFS,
median PFS; HR, hazard ratio.
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Figure 3 Patients on chemotherapy (CT) were further stratified.
Those who received maintenance endocrine therapy (MET)
had significantly longer median PFS [14.3 (95% CI, 14.9-19.7)
months] compared with those who did not receive MET [7.5 (95%
CI, 5.2-9.9) months] or endocrine therapy (ET) as the first-line
therapy [11.8 (95% CI, 8.3-15.3) months] (P=0.003).

Table 4 Progression-free survival in the subgroups

Characteristics of patients CT (n=96) ET (n=39) P
Liver metastasis
No (n=98) 145 12.6 0.705
Yes (n=37) 9.2 3.9 0.052
Visceral metastasis
No (n=57) 10.5 14.6 0.796
Yes (n=78) 13.3 5.9 0.139
Duration of adjuvant hormone therapy
<2 years (n=47) 12 12.9 0.637
>2 years (n=88) 12 10 0.248

ET, endocrine therapy; CT, chemotherapy.

for ER+/HER2- MBC patients.

This study had several limitations. First, it was a
retrospective analysis in which the baseline between groups
was not well balanced. More cases with severe conditions
were treated with CT. Second, the baseline quality of life of
patients was recorded as an Eastern Cooperative Oncology
Group (ECOG) score. However, it was insufficient to
reflect the physicians’ consideration while making the
treatment choice.
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In real-world practice, ET and CT are both appropriate
treatments for patients with ETR. MET is a good choice
for ER+/HER2- patients. Prospective studies are warranted
to further compare ET and CT and explore the sequence of
these treatments in ETR MBC.
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