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Background: To observe whether guideline non-adherence in initial palliative treatment choices for
premenopausal hormone receptor-positive (HRþ), HER2-negative metastatic breast cancer (MBC) pa-
tients result in worse clinical outcomes in the Chinese population.
Methods: The China National Cancer Center database was used to identify 2194 patients diagnosed be-
tween 2004 and 2015. A total of 451 premenopausal patients with HR þ HER2- MBC were included.
Clinicopathological features and survival information were extracted. Progression-free survival (PFS) and
overall survival (OS) were estimated using the KaplaneMeier method and compared using log-rank test.
Results: The number of patients receiving initial chemotherapy, endocrine therapy and chemo-endocrine
therapy were 222 (49.2%), 80 (17.7%), and 149 (33.0%), respectively. Patients receiving initial chemo-
therapy were more likely to be luminal B subtype, had more de novo stage IV disease and more liver
metastasis, compared with patients receiving initial endocrine therapy. Both PFS and OS were signifi-
cantly longer for chemo-endocrine therapy group (median PFS 18.9 months and OS 75.0 months), than
for endocrine therapy group (median PFS 11.7 months and OS 53.5 months), and chemotherapy group
(median PFS 7.1 months and OS 43.9 months). In multivariate analysis, none of the three treatment
strategies were independently associated with PFS or OS.
Conclusion: In real world, a high percentage of premenopausal patients with HR þ HER2- disease
received chemotherapy as initial palliative treatment in China, which was not associated with worsened
survival. Further studies with larger sample size across China are needed to explore the relationship
between this guideline non-adherence and clinical outcomes.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Breast cancer is the most common diagnosed cancer and the
fourth leading cause of cancer death in female population in China
[1]. Despite curative aim of treatment at early stage, 20e50% of
patients developed metastatic disease and 6e10% were newly
diagnosed metastatic breast cancer (MBC) cases [2].Once
Ltd. This is an open access article u
metastasized, the disease was generally considered incurable, with
5-year survival rate of only 28% [3].

Hormone receptor positive (HRþ) subtype accounts for two
thirds of breast cancer patients [4]. For patients with HRþ, human
epidermal growth factor receptor 2 negative (HER2-) metastatic
disease, endocrine therapy is the recommended initial treatment
by current guidelines, even in the presence of visceral metastases
[5e7]. However, previous real-world studies have shown that
chemotherapy is still prescribed as first-line treatment to a signif-
icant portion of patients rather than endocrine therapy, with
inconsistent results in survival outcomes.
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:xubingheBM@163.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.breast.2021.12.017&domain=pdf
www.sciencedirect.com/science/journal/09609776
http://www.elsevier.com/brst
https://doi.org/10.1016/j.breast.2021.12.017
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.breast.2021.12.017
https://doi.org/10.1016/j.breast.2021.12.017


Y. Li, H. Mo, X. Guan et al. The Breast 61 (2022) 129e135
Breast cancer patients in Asian population show distinct
epidemiological and biological features as compared to patients in
non-Asian population, with peak incidence almost two decades
younger than western counterparts [8]. Premenopausal patients
make up about half of the whole breast cancer patients in Asian
countries [9]. In China, approximately two-thirds of patients are
premenopausal at breast cancer diagnosis. Of note, premenopausal
breast cancer is associated with more aggressive behavior and
poorer prognosis, thus more intensive treatment are often pre-
scribed in clinical practice according to our experience [10].
Currently, robust studies focusing on first-line treatment choices
and outcomes of premenopausal patients with HR þ HER2- MBC in
China are lacking, and whether guideline non-adherence in these
patients result inworse clinical outcomes remains unknown. In this
real-world experience, we aimed to observe the initial palliative
treatment patterns of HR þ HER2- premenopausal patients with
metastatic breast cancer and determine if this discrepancy between
guidelines and real life practice resulted in worse clinical outcomes
in the Chinese population.
2. Material and methods

2.1. Patients

Medical records of breast cancer patients treated at the China
National Cancer Center were retrospectively reviewed. The China
National Cancer Center database was used to identify metastatic
breast cancer patients diagnosed between January 2004 to October
2015. Patients were included if they met the following criteria: (1)
Histologically confirmed breast cancer with reliable estrogen re-
ceptor (ER), progesterone receptor (PgR), and human epidermal
growth factor receptor 2 (HER2) status, reviewed and reported by
two independent breast cancer pathologists from the pathology
department of the China National Cancer Center. ER/PgR positivity
were defined as� 10% positive tumor cells with nuclear staining by
immunohistochemistry (IHC) and then �1% after April 2010, ac-
cording to the new College of American Pathologists guidelines.
HER2 status was assessed by IHC and/or fluorescence in situ hy-
bridization (FISH). HER2 negativity was defined as IHC scoring
0e1þ or IHC 2þ, but without FISH amplified based on the American
Society of Clinical Oncology (ASCO) guidelines [11]. (2) Recurrent or
metastatic breast cancer. (3) Premenopausal breast cancer. Pre-
menopausal status was defined by last menstrual periodwithin one
year or FSH levels below 40 mIU/ml at MBC diagnosis. We excluded
patients who were with more than one primary cancer except
excised basal cell skin carcinoma and cervical carcinoma in situ in
the past five years, lack of first-line treatment information, male
breast cancer and unknown menopausal status. Demographics of
patients, clinical and pathological features, sites of disease recur-
rence, imaging results, first-line treatment strategies and survival
information were extracted. The following breast cancer subtypes
were defined according to the St. Gallen International Expert
Consensus 2013: “luminal A” (HER2-negative, with PgR�20%, or Ki-
67 < 14%), “luminal B” (HER2-negative, with PgR <20%, or Ki-
67 � 14%) [12]. First-line treatment strategies were classified as:
chemotherapy, endocrine therapy, or chemotherapy-endocrine
therapy group. The chemotherapy-endocrine therapy group was
defined as receiving initial palliative chemotherapy andmaintained
by endocrine therapy without disease progression. First-line pro-
gression-free survival (PFS) was defined as the time from first
palliative systemic therapy to the date of disease progression or last
follow-up. Overall survival (OS) was defined as the time from initial
metastatic diagnosis to the date of death from any cause or last
follow-up.
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2.2. Statistical analysis

Clinical and pathological features of patients were summarized
and stratified by first-line treatment strategies compared across
groups using chi square test. Multivariable logistic regression
model was utilized to determine factors that could predict for the
choices of first-line treatment strategies. Survival analyses were
estimated using the KaplaneMeier method and compared between
groups using the log-rank test. Prognostic factors associated with
OS were analyzed using Cox regression model with 95% confidence
interval (95%C.I.). All statistical analyses were performed using SPSS
23.0 software (SPSS Inc., Chicago, IL, USA).

3. Results

3.1. Patient and data collection

We identified 2194 metastatic breast cancer patients diagnosed
between January 2004 and October 2015 at National Cancer Center,
China. Of them, 188 patients were excluded due to unknown hor-
mone receptor or HER2 status, or double primary cancer. In the
remaining 2006 patients, HER2-positive (n ¼ 635) and triple
negative breast cancer patients (n ¼ 526) were excluded to obtain
845 HR þ HER2- MBC patients. We further excluded post-
menopausal patients (n ¼ 347), patients with unknown meno-
pausal status (n ¼ 46) and male breast cancer patients (n ¼ 1)
(Fig. 1).

In total, 451 HR þ HER2- premenopausal MBC patients were
included in our study. First-line treatment strategies were classified
into three groups as described in the methods section. Chemo-
therapy alone was performed in 222 patients (49.2%), while initial
endocrine therapy was given in 80 patients (17.7%). The remaining
149 patients (33.0%) received chemotherapy followed by endocrine
therapy as first-line treatment.

3.2. Baseline patient characteristics

Baseline patient demographics and tumor characteristics strat-
ified by first-line treatment strategies are summarized in Table 1.
The median age was 44 years (range 22e53 years) for the whole
cohort. The majority of patients (400/451, 88.7%) had recurrent
disease after curative surgery and adjuvant therapy. Among them,
347 patients (347/400, 86.8%) had disease relapse within one year
after completing adjuvant endocrine therapy, which was consid-
ered as a hormone-resistant population. Patients with potentially
more favorable characteristics such as luminal A subtype, recurrent
diseases and less liver metastases received more endocrine therapy
than chemotherapy. On multivariate analysis, bone and soft tissue
metastases was the only factor that associated with more frequent
use of endocrine therapy as first-line treatment strategy (OR 3.09,
95%C.I. 1.35e7.06, P ¼ 0.007) (Table 2).

3.3. First-line treatment regimens

The first-line treatment regimens in different treatment groups
are detailed in Tables S1e3. In the chemotherapy group, taxanes
were most frequently used (65.8%), followed by capecitabine
(39.2%), anthracyclines (25.7%) and other cytotoxic agents. In the
endocrine therapy group, aromatase inhibitors (AI) was predomi-
nantly used (75.1%). Similar patterns were observed in the
chemotherapy-endocrine therapy group. The median treatment
duration was 7.0 months (1.4e89.3 months), 11.6 months (2.1e66.1
months) and 19.0 months (3.3e144.0 months) for chemotherapy
group, endocrine therapy group, and chemotherapy-endocrine
therapy group, respectively.



Fig. 1. Study flow chart. HER2, human epidermal growth factor receptor 2.

Table 1
Baseline patient characteristics.

Total
(n ¼ 451)

Chemotherapy
(n ¼ 222)

Endocrine therapy
(n ¼ 80)

Chemotherapy-endocrine therapy
(n ¼ 149)

P
Valueb

Age (median) 44 44 45 44
Performance status
0e1 442 (98.0%) 218 (98.2%) 78 (97.5%) 146 (98.0%) e

�2 9 (2.0%) 4 (1.8%) 2 (2.5%) 3 (2.0%)
Subtypea

Luminal A 118 (26.2%) 43 (19.4%) 23 (28.8%) 52 (34.9%) 0.039
Luminal B 199 (44.1%) 98 (44.1%) 40 (50.0%) 61 (40.9%)

Disease status <0.001
De novo 51 (11.3%) 21 (9.5%) 1 (1.3%) 29 (19.5%)
Recurrent 400 (88.7%) 201 (90.5%) 79 (98.8%) 120 (80.5%)

Disease-free interval in recurrent population
(n ¼ 400)
�24 months 119 (26.4%) 66 (29.7%) 19 (23.8%) 34 (22.8%) 0.30
>24 months 281 (62.3%) 134 (60.4%) 60 (75.0%) 87 (58.4%)

Initial metastatic sites
Bone and soft tissue only 247 (54.8%) 116 (52.3%) 47 (58.8%) 84 (56.4%) 0.55
Visceral 196 (43.5%) 103 (46.4%) 29 (36.3%) 64 (43.0%) 0.29
Liver 100 (22.2%) 60 (27.0%) 11 (13.8%) 29 (19.5%) 0.03
Lung 129 (28.6%) 64 (28.8%) 21 (26.3%) 44 (29.5%) 0.91
Brain 17 (3.8%) 10 (4.5%) 5 (6.3%) 2 (1.3%) 0.12

Number of sites 0.30
<3 369 (81.8%) 177 (79.7%) 70 (87.5%) 122 (81.9%)
�3 82 (18.2%) 45 (20.3%) 10 (12.5%) 27 (18.1%)

Neo/Adjuvant therapy 0.85
Endocrine therapy 305 (67.6%) 153 (68.9%) 66 (82.5%) 86 (57.7%)
Chemotherapy 373 (82.7%) 192 (86.5%) 74 (92.5%) 107 (71.8%)

a The subtypes of 134 cases were not available.
b Bold values indicate statistically significant results.
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3.4. Outcomes according to first-line treatment choices

Median follow-up time was 77.7 months (95%CI, 70.2e85.2) for
the entire cohort. The median first-line PFS and OS were 11.4
months (95%CI, 9.9e12.8) and 54.9 months (95%CI, 48.4e61.4),
respectively. Among the three treatment groups, both first-line PFS
and OS were significantly longer for the chemotherapy-endocrine
therapy group compared with the other two groups (P < 0.001)
(Figs. 2 and 3). Comparisons of PFS and OS between different
treatment groups are summarized in Table 3. For response evalu-
ation, we observed a significantly higher objective response rate for
chemotherapy-endocrine therapy group (53.7%) than for chemo-
therapy group (36.0%) and endocrine group (18.8%) (P < 0.001)
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(Table 3).
Inmultivariate analysis, worse performance status (HR 3.49, 95%

CI, 1.07e11.38, P ¼ 0.038) and more metastatic sites (�3) (HR 1.98,
95%CI, 1.19e3.29, P ¼ 0.009) were associated with shorter PFS. The
worsened outcome of patients with worse performance status also
extended to OS (Table 4). Of note, first-line endocrine therapy or
chemotherapy followed by endocrine therapy were not indepen-
dent prognostic factors for PFS or OS (Table 4).
4. Discussion

In this study, we presented data on the discrepancy between
guidelines and real-world daily practice for premenopausal



Table 2
First-line treatment choice by tumor and patient characteristics (endocrine therapy
vs. chemotherapy).

OR 95%CI P valuea

Age �35 0.83 0.36e1.89 0.66
DFS �2 years 0.72 0.34e1.54 0.39
ECOG >1 1.70 0.27e10.72 0.57
Luminal B subtype 1.13 0.61e2.12 0.70
Bone and soft tissue metastasis only 3.09 1.35e7.06 0.007
Liver metastasis 0.33 0.06e1.68 0.18
Lung metastasis 0.73 0.13e4.24 0.73
Brain metastasis 3.75 0.73e19.25 0.11
Viseral metastasis 3.19 0.48e21.00 0.23
Metastatic sites �3 0.68 0.27e1.71 0.41
De novo stage IV e e e

Neo/adjuvant CT 0.85 0.25e2.91 0.80
Neo/adjuvant ET 1.36 0.60e3.09 0.46

OR ¼ odds ratio; 95% CI ¼ 95% confidence interval; DFS ¼ disease free survival;
ECOG ¼ Eastern Cooperative Oncology Group; CT ¼ chemotherapy; ET ¼ endocrine
therapy.

a Bold values indicate statistically significant results.
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patients with HR þ HER2- metastatic breast cancer. To our
knowledge, this is the first real-world experience focusing on the
initial palliative systemic treatment strategies for premenopausal
HR þMBC patients in China. Our work provides useful information
to interpret difference between guideline adherence and patterns
of care.

Although endocrine therapy is preferred by major guidelines for
HRþHER2-MBC, evenwith visceral disease (unless there is visceral
crisis or concern of endocrine resistance) [5,7], our experience has
been that chemotherapy is frequently administered in premeno-
pausal patients even without visceral crisis in daily practice, which
has been confirmed in this study. We showed that chemotherapy
alone was given in nearly 50% of HR þ HER2- premenopausal MBC
patients as initial palliative therapy, and another one third of
Fig. 2. Kaplan-Meier curve for progression-free survival (P
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HR þ HER2- premenopausal patients received induction chemo-
therapy followed by maintenance endocrine therapy. In total,
approximately 80% of premenopausal HR þ HER2- MBC patients
received chemotherapy during first-line treatment, which was
remarkably high and unexpected.

This guideline-non-adherence has also been reported previ-
ously. Descriptive studies demonstrated that 46e49% of European
patients received chemotherapy in first-line treatment, and this
proportionwas slightly lower in the United States (40e47%) [13,14].
In a study focusing on premenopausal patients from South Korea,
49.7% of patients received chemotherapy as first-line treatment
[15]. The higher percentage of initial chemotherapy in our real-life
experience might be explained by the following reasons:

Firstly, a larger proportion of MBC patients in China are young
and premenopausal, which has been supported by the present
study. Indeed, the epidemiology of breast cancer in young women
differs manifestly between Asians and non-Asians, with incidence
peaks at 40e50 in Chinese, but~70 years in the United States [16].
According to breast cancer in China reported in Lancet Oncology,
57.4% of women in China diagnosed with breast cancer before age
50, and 62.9% were premenopausal at breast cancer diagnosis [17].
Premenopausal breast cancer has been reported to be more
aggressive and had poorer prognosis, thus more intensive treat-
ment might be needed. In fact, the Epidemiological Strategy and
Medical Economics (ESME) breast cohort previously reported that
chemotherapy was preferentially prescribed to younger patients
with visceral or brain metastases [18], which was in accordance
with our findings that bone and soft tissue metastases was the only
factor that associated with first-line choice of endocrine therapy.

In addition, given distinctive features of breast cancer patients
in China, we are concerned that whether the current major treat-
ment guidelines are universally generalizable. On one hand, both
premenopausal women and Chinese or Asian population were
understudied in global clinical trials, and recommendations were
FS) stratified by initial palliative treatment strategies.



Fig. 3. Kaplan-Meier curve for overall survival (OS) stratified by initial palliative treatment strategies.

Table 3
Response evaluation and treatment outcomes stratified by first-line treatment strategy.

Chemotherapy (n ¼ 222) Endocrine therapy (n ¼ 80) Chemotherapy-endocrine therapy (n ¼ 149) P Valuea

Best response <0.001
Complete response 8 (3.6%) 6 (7.5%) 9 (6.0%)
Partial response 72 (32.4%) 9 (11.3%) 71 (47.7%)
Stable disease 53 (23.9%) 36 (45.0%) 53 (35.6%)
Progressive disease 49 (22.1%) 13 (16.3%) 1 (0.7%)

Objective response rate 36.0% 18.8% 53.7% <0.001
Progression-free survival median (95% CI) 7.1 (5.9e8.3) 11.7 (9.7e13.6) 18.9 (16.2e21.7) <0.001
Overall survival median (95% CI) 43.9 (39.0e48.8) 53.5 (40.4e66.6) 75.0 (57.3e92.7) <0.001

a Bold values indicate statistically significant results.

Table 4
Multivariable survival analysis of premenopausal hormone receptor-positive, HER2-negative metastatic breast cancer patients.

Progression-free survival (PFS) Overall survival (OS)

HR (95%CI) P Valuea HR (95%CI) P Valuea

Age �35 1.37 (0.74e2.55) 0.32 1.00 (0.63e1.58) 0.99
ECOG >1 3.49 (1.07e11.38) 0.038 4.47 (1.08e18.48) 0.039
Metastatic sites �3 1.98 (1.19e3.29) 0.009 1.33 (0.91e1.96) 0.15
De novo stage IV 0.69 (0.36e1.31) 0.26 0.73 (0.48e1.11) 0.14
Luminal B subtype 1.03 (0.66e1.61) 0.89 1.28 (0.93e1.76) 0.13
Initial endocrine therapy 1.07 (0.72e1.58) 0.75 1.06 (0.68e1.66) 0.79
Chemotherapy-endocrine therapy 1.01 (0.76e1.34) 0.94 1.11 (0.80e1.55) 0.53

HER2 ¼ human epidermal growth factor receptor 2; HR ¼ hazard ratio; 95% CI ¼ 95% confidence interval; ECOG ¼ Eastern Cooperative Oncology Group.
a Bold values indicate statistically significant results.
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mainly based on evidence from Caucasian women. On the other
hand, guidelines recommended endocrine treatment of premeno-
pausal women to refer to postmenopausal womenwith addition of
ovarian suppression. However, ovarian suppression has not been
evaluated in efficacy versus chemotherapy in the premenopausal
MBC population during our study period (2004e2015), and that
might explain why chemotherapy continues to be prescribed to a
133
large portion of HR þ HER2- premenopausal patients in China.
Furthermore, among multiple reasons of choosing chemo-

therapy as first-line treatment, such as high tumor burden,
aggressive tumor behavior and so on, one important consideration
is endocrine resistance. In fact, 86.8% of patients in our study
experienced disease relapse within one year after completing
adjuvant endocrine therapy, which were considered as secondary
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endocrine resistance, and about one third of patients had recurrent
disease within two years of adjuvant endocrine therapy, which
were considered as primary endocrine resistance. This high pro-
portion of endocrine resistance population also contributed to the
wide use of chemotherapy in our cohort.

Last but not least, cytotoxic chemotherapy might be a reason-
able option for HR þ HER2-MBC patients. Chemotherapy is asso-
ciated with more side effects, like nausea, vomiting, neutropenia,
liver toxicity and more intravenous infusion than endocrine ther-
apy, however, premenopausal patients without visceral crisis were
generally at good performance status, and oral agents like capeci-
tabine might be well-tolerated. On the other hand, chemotherapy
has advantage in terms of higher response rate than endocrine
therapy. In our study, the majority of patients received cytotoxic
agents with relatively less burden of side effects, like taxanes and
oral capecitabine as first-line chemotherapy regimens. In addition,
the gonadotropin-releasing hormone agonists (GnRHa) like goser-
elin were not covered by the national health insurance until 2009,
and chemotherapy has the additional advantage of costing less,
which might be another important reason for the high percentage
of chemotherapy use in real life.

In our study, endocrine therapy alone and chemo-endocrine
therapy were associated with improved PFS over chemotherapy
alone, however, the OS was not significantly different between
endocrine therapy and chemotherapy, or between chemo-
endocrine therapy and endocrine therapy groups. After adjusting
for other prognostic factors, neither endocrine therapy alone nor
chemo-endocrine therapy was independently associated with
overall survival. This guideline non-adherence and real-world
outcomes of patients has recently been evaluated by several
studies with varying results. The Southern Netherlands Breast
Cancer Consortium evaluated 482 HR þ HER2- MBC patients and
found that chemotherapy resulted in worse clinical outcomes in
terms of both PFS (HR 2.33, P < 0.0001) and OS (HR 2.24,
P < 0.0001), despite the fact that chemotherapy group was about
ten years younger and had lower frequency of comorbidities [19].
Other two studies from Italy and the ESME programme all showed
that no differences in survival were observed on first-line chemo-
therapy or endocrine therapy in HR þ HER2- MBC patients [18,20].
However, these studies included both pre-and postmenopausal
patients from the Caucasian population and the results might not
be that comparable in the Chinese population. One study from
South Korea investigated premenopausal HRþHER2-MBC patients
in the Korean population, and found that chemo-endocrine therapy
was independently associated with improved overall survival [15].
The inconsistency of the outcomes of guideline non-adherence
between the Korean and Dutch study might result from the
inconsistent inclusion criteria, the different ethics population, and
the retrospective nature of the two studies. The authors from the
Korean study suggested that there might be a distinct group among
ER þ premenopausal populations who could benefit from chemo-
endocrine therapy in the Korean population, as a multi-omics
study showed that Korean breast cancer was independently asso-
ciated with increased tumor-infiltrating lymphocyte (TIL) and
decreased transforming growth factor (TGF)-signaling expression
signatures, suggesting that Korean breast tumors may harbor a
different biology [21]. Our results were inconsistent with the
Korean study by showing that chemo-endocrine therapy was not
an independent prognostic factor for OS. This inconsistency might
results from a combination of possible factors: the limited sample
size, the retrospective nature, the different ethics population and
the bias for patients selection of the two studies. So far, to our
knowledge, no study in China has looked at the biological features
of premenopausal women from a multi-omics point of view, and
whether there was a distinct biology of Chinese breast cancer
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among Asian tumors which could guide first-line treatment choices
needs further investigation.

Of note, our findings may not apply to new therapeutic strate-
gies. Cyclin-dependent kinases 4 and 6 (CDK4/6) inhibitors have
changed the treatment landscape of HR þ MBC patients during the
past few years. The combination of AI and CDK4/6 inhibitors
significantly improved the outcomes of endocrine therapy treat-
ment, with a median PFS exceeding 2 years [22]. The Young-PEARL
study showed a direct survival benefit of AI combined with CDK4/6
inhibitors over chemotherapy in premenopausal HR þ MBC pa-
tients (median PFS 20.1 months vs.14.4 months, HR ¼ 0.66; 95%CI
0.44e0.99, P ¼ 0.0469) [23]. Although the PEARL study failed to
show the same survival benefit of endocrine therapy over chemo-
therapy in AI-progressed patients, we might anticipate that such
combination may change the natural history of premenopausal
HR þ MBC patients [24].

Our study have several limitations. First, this was a single
institution study, and some referral bias might exist. Second, other
confounding factors in making treatment decisions such as labo-
ratory results, patient preference and comorbidities were not
included. Third, the molecular subtypes were diagnosed on the
primary tumor. Re-biopsy of metastatic lesions was not performed
in the majority of cases, and the discordance of molecular subtypes
could not be ruled out.

5. Conclusions

In conclusion, our real-life experience provides valuable infor-
mation of guideline adherence, patterns of care and outcomes of
premenopausal HR þ HER2- MBC patients in China. The high per-
centage of initial chemotherapy is an important finding that could
not only raise awareness of physicians, but also reveals the unmet
need of establishing our own treatment consensus or guidelines for
premenopausal HR þ breast cancer patients in China. Chemo-
therapy was not inferior to endocrine therapy in the current study.
Future clinical trials involving premenopausal women across Asian
population are warranted, thus facilitating the guideline imple-
mentation and thereby improving the quality of care and opti-
mizing treatment strategies and outcomes of HR þ premenopausal
patients in the Asian population.
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