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Background: This study was designed to evaluate the relationship between estrogen receptor (ER) and
progesterone receptor (PR) expression status and clinical outcomes in advanced breast cancer patients
undergoing first-line endocrine therapy.

Methods: Data from 225 advanced breast cancer patients admitted to Henan Cancer Hospital from
February 2010 to October 2019 were collected and compared using Chi-squared tests, with Cox regression
models being used to identify relevant prognostic factors in these patients.

Results: PR+ and PR- patients had significantly different median progression-free survival (PFS) times
of 25 months (95% CI: 13.50-36.50) and 7 months (95% CI: 4.03-9.97), respectively (P<0.001). Clinical
benefit rates (CBR) were also significantly different between these 2 groups (80.9% and 55.6%, respectively;
P<0.001). A subgroup analysis of PR+ and PR- patients that underwent aromatase inhibitor (AI) treatment
revealed a median PFS of 25.0 months (95% CI: 14.28-35.72) and 7 months (95% CI: 4.18-9.82),
respectively (P<0.001), and CBR values of 81.3% and 54.5%, respectively (P<0.001). In addition, for both
the whole cohort and the Al subgroup, the total survival of patients with ER+/PR+ breast cancer was longer
than that of patients with ER+/PR- breast cancer, and the difference was statistically significant (P<0.001).
Conclusions: ER+/PR+ advanced breast cancer patients had a better prognosis than ER+/PR- advanced breast
cancer patients undergoing first-line endocrine therapy. In addition, we found that PR status was an independent

predictor of first-line endocrine therapy responses in hormone receptor-positive HER2 negative patients.

Keywords: Estrogen receptor (ER)+/progesterone receptor (PR)+; ER+/PR-; first-line endocrine therapy

Submitted Sep 29, 2020. Accepted for publication Jan 17, 2021.
doi: 10.21037/apm-20-2180
View this article at: http://dx.doi.org/10.21037/apm-20-2180

Introduction identified by Perou er al. (1), and was classified as luminal
B-type breast cancer at the genetic level, consistent with

the findings produced by Chin ez 4/. (2). ER+/PR- breast
cancers generally exhibit increased genetic instability,

Hormone receptor (HR)-positive advanced breast cancer
generally progresses slowly and has a relatively good

prognosis, and most tumors of this type retain their enhanced tumor cell proliferation, and reduced patient

biological characteristics. Endocrine therapy is generally
the clinical approach of choice in these patients, as their
short-term prognosis is good. Estrogen receptor (ER)+/

progesterone receptor (PR)- breast cancer was originally
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survival relative to PR+ breast cancers. To date, several
studies have evaluated the relationship between PR status
and treatment outcomes in advanced HR+ breast cancer. As

such, in the present study, we analyzed retrospective clinical
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Table 1 Characteristics of the study patients.

Clinicopathological parameters ER+/PR+ ER+/PR-
Median age (years) 50 50
Menstrual status (menopause), n (%)

Yes 87 (563.7) 33 (52.3)

No 75 (46.2) 30 (47.6)
Disease-free survival time (DFS), n (%)

IV phase of first visit 13 (8) 4 (6.3)

<12 months 7(4.2) 2 (3.0)

>12 months 142 (87.8) 57 (90.7)
Metastasis site, n (%)

Lymph node or soft tissue 83 (51.2) 32 (50.7)

Liver 53 (32.7) 32 (50.7)

Lung 69 (42.5) 27 (42.8)

Bone 112 (69.1) 44 (69.8)
Number of transfer sites, n (%)

2 or less 103 (63.4) 3(53.9)

More than 2 59 (36.6) 60 (46.1)
Endocrine therapy, n (%)

Aromatase inhibitor 134 (82.8) 55 (87.3)

Fulvestrant group 28 (17.2) 8 (12.7)

data from 225 advanced breast cancer patients undergoing
treatment with either an aromatase inhibitor (AI) or
fulvestrant. We present the following article in accordance
with the REMARK reporting checklist (available at http://
dx.doi.org/10.21037/apm-20-2180).

Methods
Patients

Between January 2010 and October 2019, 225 breast cancer
patients with local or distantly metastasized HR+/HER2-
status underwent first-line treatment with Al (n=189) or
fulvestrant (n=36) at the Henan Cancer Hospital. Complete
clinical data were available for all of these patients. Patient
inclusion criteria for the present study were as follows: (I)
patients had pathologically-diagnosed breast cancer that
had undergone local or distant metastasis as demonstrated
through 2 imaging evaluations, without any symptoms
associated with visceral metastases; (II) clinical data,
including treatment and follow-up data, were complete and
all patients were able to complete treatment and follow-
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up; (III) ER and PR status was detected, with PR+ being
determined based on >20% PR+ tumor cells (3); (IV) patients
did not undergo any additional chemotherapy or endocrine
therapy within the first 4 weeks of treatment; and (V) patient
blood, heart, lung, liver, and kidney functional analyses were
essentially normal (Eastern Cooperative Oncology Group
score 0-3, Table 1). The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by institutional ethics board of Henan
Cancer Hospital (No.: 2019102821) and informed consent
was taken from all individual participants.

Treatment

Patients in the Al treatment group received anastrozole
(1 mg), letrozole (2.5 mg), or exemestane (25 mg) once
per day for 4 consecutive weeks (1 cycle). Patients in the
fulvestrant treatment group received an intramuscular
injection of fulvestrant (500 mg) on days 0, 14, 28,
and every 28 days thereafter (1 cycle). In addition,
premenopausal patients were treated with a subcutaneous
injection of goserelin (3.6 mg) once every 28 days.

Evaluation criteria

According to the RECIST 1.1 criteria, treatment-associated
curative effects were classified into complete remission (CR),
partial remission (PR), stable disease (SD), and progressive
disease (PD) subtypes. Clinical benefit rate (CBR) was
defined based on the number of patients that achieved CR,
PR, or SD for >6 months. Progression-free survival (PFS)
was defined as the time between treatment initiation and
progression or death due to any cause. Overall survival (OS)
was defined as the time between breast cancer diagnosis and
death or most recent follow-up (March 31, 2020). First-line
endocrine therapy referred to endocrine therapy as the first-
line rescue therapy.

Follow-up

Patient follow-up was conducted through outpatient
visits, inpatient visits, or by telephone. Follow-up analyses
were used to evaluate treatment, disease progression, and
duration of clinical benefit. Every 1-2 cycles, target lesions
underwent evaluation via spiral computed tomography
(CT) or magnetic resonance imaging (MRI). All follow-
up included in the present study was conducted on or
before March 31, 2020, and the median follow-up time was
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Figure 1 The progression-free survival (PFS) of progesterone
receptor (PR)+ and PR- advanced breast cancer patients

undergoing first-line endocrine therapy.
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Figure 2 The overall survival (OS) of progesterone receptor (PR)+
and PR- advanced breast cancer patients undergoing first-line

endocrine therapy.

18 months.

Statistical analysis

SPSS v18.0 was used for all statistical analyses. Survival
analyses were conducted via the Kaplan-Meier method.
Single-factor analyses were conducted via the log-rank
test, while Cox proportional risk models were used for
multivariate analyses. P<0.05 was the significance threshold.
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Results
Clinical efficacy and tolerability

The median PFS of patients in the PR+ and PR- groups
was 25 months (95% CI: 13.50-36.50) and 7 months (95%
CI: 4.03-9.97), respectively, with a significant difference
in survival being observed between these groups (P<0.001,
Figure I). CBR was also significantly different between
these 2 groups (80.9% wvs. 55.6%; P<0.001), as was OS
[135.5 months (95% CI: 114.90-156.11) vs. 71 months
(95% CI: 60.27-81.73), P<0.001, Figure 2]. The median
PFES of PR+ and PR~ patients in the Al treatment subgroup
receiving first-line endocrine therapy was 25.0 months
(95% CI: 14.28-35.72) and 7 months (95% CI: 4.18-9.82)
respectively, while CBR values in these 2 groups were
81.3% and 54.5%, respectively, with significant differences
between groups in both cases (P<0.001; Table 2). The
OS in these 2 subgroups also differed significantly, from
144 months (95% CI: 118.26-169.74) in the PR+ group, to
68 months (95% CI: 58.00-78) in the PR~ group (P<0.001).
No significant adverse events occurred in these patients.

We next compared differences in PFS and OS in these
patients as a function of factors including age, PR status,
endocrine therapy type auxiliary stage, disease-free survival
time (DFS), number of metastasis sites, presence or absence
of liver metastases, and the presence or absence of lung
metastases. We found that the median PFS of PR+ and
PR- patients was 25.0 months and 7.0 months, respectively,
while the CBR was 80.9% and 55.6%, respectively, with
significant differences between groups (P<0.001). Patients
with and without liver metastases had a median PFS of
50 months and 102 months, respectively, and a median OS
of 89 months and 152 months, respectively, with significant
differences between these groups (P<0.001).

Prognostic analyses

We next conducted a Cox regression analysis to identify
factors associated with first-line endocrine therapy outcomes
in Al subgroup patients. The following parameters were
incorporated into this analysis: age at the time of first-
line endocrine therapy (<50 vs. 250 years), hormone
receptor status (PR+ vs. PR-), whether endocrine therapy
was accepted during the adjuvant stage (yes vs. no), DFS
(<2 vs. 22 years), number of metastasis sites (<2 vs. >2), and
whether visceral metastases were present (yes vs. no). The
results of this analysis revealed that both PR status and liver
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Table 2 Single-factor and multiple factor analyses of progression-free survival (PFS) and overall survival (OS) in patients undergoing first-line

endocrine therapy

Clinical factors Single-factor P value HR 95% Cl Multi-factor P value
Age (<50 vs. =50 years old) 0.011

Menstrual status (Menopause) (yes vs. no) 0.014

PR (negative vs. positive) <0.001 0.402 0.268-0.603 <0.001

Bone metastasis (no vs. yes) 0.049

Lymph node metastasis (no vs. yes) 0.929

Transfer number (<2 vs. >2) <0.001

Liver metastases (<2 vs. =2) <0.001 2.046 1.329-3.149 0.001
Pulmonary metastasis (no vs. yes) 0.035

metastasis were independent predictors of median PFS and
OS in first-line endocrine therapy patients (Table 2).

Discussion

As relatively stably expressed proteins, ER and PR represent
effective functional targets on breast cancer cells when
they are present. Endocrine therapy can disrupt estrogen
synthesis or signaling, thus interfering with the ability of
this hormone to drive tumor cell proliferation. Advances
in endocrine therapy have led to its use as a primary
treatment for patients with metastatic breast cancer along
with surgery, chemotherapy, and radiotherapy, significantly
extending median patient survival (18-24 months) (4).
At present, National Comprehensive Cancer Network
(NCCN) guidelines recommend that patients with HR+/
HER2- breast cancer with slowly progressive disease and
without symptomatic visceral metastases should preferably
undergo endocrine therapy as first-line treatment (5,6).

ER and PR expression can predict tumor sensitivity
to endocrine therapy. In recurrent tumors that are ER+
and PR+, endocrine therapy can achieve curative efficacy
in 50-75% of cases. Cure rates for ER- and PR- tumors
are <10%. The biological, prognostic, and predictive
importance of the assessment of ER expression is well-
established in breast cancer, whereas the added value of
PR expression status remains controversial. Some studies
suggest that PR- tumors are more likely to be aggressive
than PR+ tumors in patients with ER+/HER2- breast
cancer, and PR status determines tumor responsiveness to
endocrine therapy in early breast cancer, such that PR-
tumors exhibit reduced tamoxifen sensitivity (7). Als have
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been shown to exhibit superior efficacy when used for
endocrine therapy, reducing the risk of recurrence by 52%
relative to tamoxifen (8). In this study, we observed a CBR
of 81.3% and 54.5% in PR+ and PR~ patients undergoing
Al-based first-line endocrine therapy, respectively,
suggesting that PR expression is associated with the efficacy
of Al therapy in ER+ metastatic breast cancer patients,
such that PR- patients are significantly less sensitive to Al
therapy. Our results are consistent with studies of early
breast cancer. Fulvestrant exhibited better therapeutic
efficacy in this type of breast cancer and remains an effective
treatment option in the context of Al resistance (9,10).
In this study, there were no significant differences in the
number of cases of PR- in the fulvestrant group (8/36). This
result may be related to the small number of cases in the
PR- fulvestrant group.

In early-stage breast cancer patients, ER+/PR+ status
is associated with lower recurrence and a better prognosis
than ER+/PR- status (11,12). In this study, we conducted
a retrospective analysis of 225 HR+ metastatic breast
cancer patients that had been treated with Al or fulvestrant.
This overall patient cohort had a median survival of
18 months, with the ER+/PR+ and ER+/PR- groups
having significantly different median PFS values of 25 and
7 months, respectively. Similarly, OS differed significantly
between these groups. The OS of PR+ breast cancer
patients has previously been shown to be longer than
that of PR~ patients (13), consistent with our results. In a
multivariate analysis, we found that both PR status and liver
metastasis were independent predictors of OS and PFS,
suggesting that the characteristics of advanced HR+/HER2-
breast cancer are consistent with those of early-stage breast
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cancer. ER+/PR- patients exhibited a poorer prognosis and
therapeutic responsiveness, indicating that these patients
require more attention in clinical practice. Particularly
for patients with liver metastases, our data additionally
highlights the importance of optimizing endocrine therapy
and chemotherapy timing and treatment in order to achieve
longer patient survival.

In our study, we observed that PR status can affect
PFES and OS associated with first-line endocrine therapy
in patients with advanced ER+/HER2- breast cancer.
Whether intensive chemotherapy and subsequent endocrine
therapy in ER+/PR- patients is beneficial, however, still
requires confirmation through large-scale prospective
clinical studies. Furthermore, with the advent of CDK4/6
inhibitors such as palbociclib, future prospective clinical
trials on the relationship between PR status and OS/PFS
following treatment with CDK4/6 inhibitors and Al or
fulvestrant are needed.
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