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Abstract: Background: Initially diagnosed stage IV breast cancer bone metastasis (IDBCBM) presents as a relatively
low incidence proportion, and limited studies have analyzed the disease characteristics of this subset of patients.
Method: A total of 74 patients with IDBCBM who were treated at our center between March 2007 and November
2016 were included in the study. Their clinicopathological characteristics and treatment outcomes were retrospec-
tively analyzed. Univariate and multivariate analyses were performed to determine the effects of each variable on
overall survival (OS). Results: The median age of the patients was 53.3 years. The median OS was 34.3 months,
and the 3-year and 5-year OS rates were 37.8% and 12.2%, respectively. Patients whose initial distant metastasis
was only in the bone had a better prognosis, with a median OS of 41.7 months, and their 3-year and 5-year OS rates
were 54.5% and 20.4%, respectively. In the univariate analysis, molecular subtypes, hormone receptor status, HER-
2 expression, nodal status, Ki-67 index, number of sites of bone metastases, initial mode of metastasis, mode of
medication, and loco-regional treatment were correlated with poor prognosis. Multivariate analysis demonstrated
that the Ki-67 index, number of sites of bone metastases, mode of medication, and initial metastasis location were
independent factors that significantly impacted OS. Conclusions: Ki-67 >20%, >5 metastatic sites, bone plus vis-
ceral metastases, and single mode therapy were associated with poor prognosis for OS in IDBCBM. Loco-regional
treatment, including surgery and radiotherapy of primary tumor, might confer a survival advantage.

Keywords: Initial diagnosis, stage IV breast cancer bone metastasis, clinicopathological characteristics, treatment,
prognosis

the time of initial diagnosis, and postoperative
recurrence and metastasis are common in the
progression of the disease. Currently, there is
an increasing interest in stage IV breast cancer,

Introduction

Breast cancer, a complex and heterogeneous
disease, is the most common malignancy am-

ong females worldwide. It accounts for approxi-
mately 15% of all female primary cancers in
China and has a significant upward trend in
incidence rates [1]. In America, it is estimated
that breast cancer accounted for 30% of all
new cancer cases (252,710) among women in
2017, and approximately 5% of breast cancer
patients present with stage IV disease at their
primary diagnosis [2]. According to the American
Joint Committee on Cancer staging system [3],
stage IV breast cancer is defined as breast can-
cer that has metastasized to distant organs at

as the proportion of this type of cancer seems
to have increased in recent years compared
with the incidence in the past [4].

Initially diagnosed stage IV breast cancer is dif-
ferent from the recurrence and metastases of
breast cancer. Recent studies on advanced
breast cancer have mostly been conducted on
patients with postoperative progression, and
few studies have been conducted on patients
with initially diagnosed stage IV breast cancer.
Previous studies have shown that stage IV br-
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east cancer commonly metastasizes to distant
organs, such as the bone, liver, lungs, and
brain. Among these organs, the bone is thought
to be the most common site for stage IV breast
cancer metastasis, and the incident rate is
nearly 58% [5]. Furthermore, patients with bo-
ne metastases generally survive for longer than
patients with metastases at other sites [6].
However, initially diagnosed stage IV breast
cancer bone metastasis (IDBCBM) presents a
relatively low incidence proportion, and there
have been limited studies analyzing the dis-
ease characteristics in this subset of patients
[7-9].

Although treatment strategies for stage IV
breast cancer have significantly improved in
the last two decades due to a better under-
standing of the heterogeneity of the disease, it
remains an incurable disease with a median
overall survival (OS) of 2-3 years and a 5-year
survival rate of only 25% [10]. To date, the stan-
dard therapeutic approach is palliative care.
Systemic therapy is considered the mainstay of
treatment, including chemotherapy, endocrine
therapy, radiotherapy, and/or targeted therapy.
In addition, some retrospective studies have
suggested that achieving a sustained complete
remission seems to be associated with a longer
survival [11], but the true impact of loco-region-
al treatment of the primary breast cancer on
long-term outcome remains controversial. Ad-
ditionally, current consensus guidelines do not
recommend routine screening for bone metas-
tases in patients with localized breast cancer
unless it is directed by signs or symptoms [12].
Among patients with IDBCBM, there is a lack of
data regarding patient characteristics, clinical
outcomes and risk factors, which need to be
furthered studied.

Therefore, in this study, the clinicopathological
characteristics and treatment outcomes of ID-
BCBM patients were retrospectively analyzed.
We also attempted to investigate the potential
impact of loco-regional treatment of the prima-
ry tumor in IDBCBM patients. Moreover, the
prognostic factors related to the overall surviv-
al of the patients to guide goal-directed therapy
for patients were examined.

Materials and methods
Study design and patient data

This is a retrospective study conducted in a
cohort of female patients with initially diag-
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nosed stage IV breast cancer bone metastasis
at the Tianjin Medical University Cancer Ins-
titute and Hospital, National Clinical Research
Center for Cancer. The clinical data of 74 pa-
tients who were treated at The Second De-
partment of Breast Cancer, Tianjin Medical Un-
iversity Cancer Institute and Hospital were col-
lected from March 2007 to November 2016.
Inclusion criteria were as follows: 1) no cancer-
related treatment was received before admis-
sion, and after admission, biopsies were per-
formed via fine needle aspiration (FNA) at the
first diagnosis of breast cancer; 2) during the
same period, bone metastasis was confirmed
through computerized tomography (CT), mag-
netic resonance imaging (MRI), radionuclide
bone scan (ECT) and/or bone biopsy; 3) the site
of distant metastasis was in the bone only or
the bone plus concurrent lung, liver, brain and/
or other organ metastases; 4) complete clinical
pathology and follow-up data were available;
and 5) no other malignancies were present.
The exclusion criteria for our analysis were as
follows: 1) metastatic breast cancer was det-
ected after surgery or adjuvant therapy; 2) lack
of pathology or imaging reports in our hospital;
and 3) incomplete or refusal to provide follow-
up information. Approval for the research proto-
col was provided by the Ethics Committee of
Tianjin Medical University Cancer Institute and
Hospital (protocol number 2017-AF29-058). A
written informed consent form was obtained
from each participant prior to participation in
the study, and all methods were performed in
accordance with the guidelines and regulati-
ons.

Demographic and clinicopathological features

Demographic information and tumor character-
istics that were collected and analyzed includ-
ed age at diagnosis, medical history, pathologi-
cal type, tumor stage, tumor grade, nodal sta-
tus, molecular subtype, hormone receptor (HR)
status, human epidermal growth factor recep-
tor-2 (HER-2) expression, classification, and nu-
mber of metastatic sites. The use of therapy,
including mode of medication (mainly systemic
chemotherapy), endocrine therapy, radiation th-
erapy and targeted therapy, was also recorded.
Patients who underwent surgery of the primary
tumor were included in the surgery group, and
loco-regional treatment included both surgery
and radiotherapy of the primary tumor. All sur-
geries were palliative. The most common imag-
ing modality for diagnosing bone metastasis
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was bone scintigraphy, followed by direct radi-
ography. Bone biopsy and fine-needle aspira-
tion biopsy were used as the diagnostic meth-
ods in only three patients.

Immunohistochemistry and molecular subtype

Immunohistochemistry was used to detect the
expression of the estrogen receptor (ER) and
progesterone receptor (PR). Positive expressi-
on was defined as a percentage of ER- or PR-
positive cells 21%. Immunohistochemistry was
used to detect the expression of HER-2 and
Ki-67, and the results were assessed according
to the scoring system recommended by the
American Society of Clinical Oncology (ASCO)
and the American College of Pathologists guide-
lines (CAP). HER-2-negative status was deter-
mined by staining results of (-) or (+); HER-2-
positive status was determined by staining
results of (+++). Once HER-2 staining (++) was
verified by fluorescence in situ hybridization
(FISH), a sample was assigned as HER-2 posi-
tive. Otherwise, the sample was categorized
into the unknown expression group in this st-
udy. According to the recommendations of the
St. Gallen consensus meeting in 2013, breast
cancer was categorized into one of four sub-
types, namely, luminal A, luminal B (HER-2 neg-
ative, positive), HER-2 positive, and basal-like
(triple negative), based on the expression sta-
tus of ER, PR, HER-2 and Ki-67 [13, 14]. In par-
ticular, the Ki-67 index was categorized as high
when 20% or more of the tumor cells were
immune-stained according to the criteria men-
tioned above, and this index was used through-
out the course of this study within the breast
cancer spectrum. Furthermore, the approach
to and outcome of treatment in breast cancer is
determined by the molecular subtype. Scilicet,
these subtypes are associated with distinct
pathological features, treatment responses and
clinical outcomes [15].

Follow-up

Most of the patients in the group were followed
up by phone, outpatient review, and inpatient
examination. Very few patients were followed
up on site. The follow-up time began at the time
of diagnosis of breast cancer bone metastasis
and continued until the follow-up deadline of
Dec. 31, 2017 or until the patient died. OS was
calculated from the time of diagnosis until the
last follow-up or until death due to any cause.
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Statistical analysis

Descriptive statistics were used to examine the
following baseline characteristics of the breast
cancer patients: year of diagnosis, age, tumor
size, regional node status, tumor grade, molec-
ular subtype, surgery, and radiation. Continuous
variables were assessed using the indepen-
dent t-test. Associations between categorical
variables were assessed using the Chi-square
test when appropriate. OS was used as the pri-
mary study outcome. We used the Kaplan-
Meier method to generate survival curves and
analyzed the differences between the curves
using the log-rank test. Univariate and multi-
variate Cox proportional hazard models were
applied to assess the independent association
of several variables with OS, which were report-
ed as hazard ratios and their 95% confidence
intervals (95% Cls). All statistical analyses were
performed using GraphPad Prism 5 software
and SPSS statistical software, version 22.0
(SPSS Inc., Chicago, IL, United States). A two-
sided P-value less than 0.05 was considered
statistically significant.

Results
Patient characteristics

The median age of the 74 patients with IDBCBM
was 53.3 years (26-82 years). The histopathol-
ogy types were mainly invasive ductal carcino-
mas and invasive carcinomas. Among them,
one case was an invasive papillary carcinoma,
and the other two cases were invasive lobular
carcinomas. The clinical and pathological fea-
tures of the study population are presented in
Table 1. The size of the primary tumor was
mostly T2 (32 cases, 43.2%). Imnmunohistoch-
emical results showed that HR (ER and/or PR)-
positive cases accounted for 68.9% (51 cases),
with 35.1% (26 cases) HER-2 expression posi-
tive and 50% (37 cases) negative, and the re-
maining 11 cases were unknown. The Ki-67
index of <20% and >20% accounted for 24.3%
(18 cases) and 68.9% (51 cases), respectively.
The remaining 5 cases are unknown. The mo-
lecular subtypes were as follows: 13 cases of
luminal A, 38 cases of luminal B, 18 cases of
HER-2 positive and 5 cases of triple negative.
Among the 74 patients, the treatments used
were as follows: 69 (93.2%) cases of chemo-
therapy, 21 (28.3%) cases of radiotherapy, 30
(40.5%) cases of endocrine therapy, 8 (10.8%)
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Table 1. Clinicopathological features and treatments in 74 patients with
bone metastasis only or bone plus accompanying visceral metastasis

Characteristics BMO (%) BVM (%) Total (%) P value

Age (years) 0.257
<55 22 (50.0) 19 (63.3) 41(55.4)
>55 22 (50.0) 11(36.7) 33(44.6)

Primary tumor size 0.045
<5cm 28 (63.6) 12 (40.0) 40 (54.1)
>5cm 16 (36.4) 18 (60.0) 34 (45.9)

Nodal status 0.880
NO 7(15.9) 7(23.3) 14 (18.9)

N1 7(15.9) 4(13.3) 11 (14.9)
N2 17 (38.7) 11(36.7) 28(37.8)
N3 13 (29.5) 8(26.7) 21(28.4)

Ki-67 index 0.118
<20% 13(33.3) 5(16.7) 18(26.1)
>20% 26 (66.7) 25(83.3) 51(72.9)

Molecular subtypes 0.007
Luminal A 12 (27.3) 1(3.4) 13 (17.6)

Luminal B 24 (54.5) 12 (40.0) 36 (48.6)
HER-2 positive 6(13.6) 14 (46.6) 20(27.1)
Triple negative 2 (4.6) 3(10.0) 5(6.7)

Number of sites of bone metastases 0.029
<5 26 (59.1) 10(33.3) 36 (48.6)
>5 18 (40.9) 20 (66.7) 38 (51.4)

HR status 0.003
Positive 36 (81.8) 15 (50.0) 51 (68.9)
Negative 8(18.2) 15(50.0) 23(31.1)

HER-2 expression 0.010
Positive 11 (25.0) 15(50.0) 26 (35.1)
Negative 26 (59.1) 6(20.0) 32(43.2)
Unknown 5(11.4) 6(20.0) 11(14.9)

Triple negative 2 (4.5) 3(10.0) 5(6.8)

Endocrinotherapy 0.045
Yes 22 (50.0) 8(26.7) 30(40.6)

No 22 (50.0) 22(73.3) 44 (59.4)

Targeted therapy 0.004
Yes 1(2.3) 7(23.4) 8(10.8)

No 43 (97.7) 23 (76.6) 66 (89.2)

Medication mode 0.989
MMT 25 (56.8) 17 (56.7) 42 (56.8)

SMT 19 (43.2) 13(43.3) 32(43.2)

Radiotherapy 0.426
Yes 14 (31.8) 7 (23.3) 21(28.4)

No 30(68.2) 23(76.7) 53(71.6)

Surgery of primary tumor <0.001
Yes 32(72.7) 8(26.7) 40(54.1)

No 12 (27.3) 22(73.3) 34 (45.9)

Abbreviations: BMO, bone metastasis only; BVM, bone plus accompanying visceral me-
tastasis; HR, hormone receptor; HER-2, human epidermal growth factor receptor-2; MMT,
multimodal therapy; SMT, single mode therapy.
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cases of targeted the-
rapy, and 40 (54%) ca-
ses of primary tumor su-
rgery. Five patients (6.7
%) underwent surgery
for metastases, includ-
ing two cases of posteri-
or lumbar decompres-
sion and internal fixa-
tion, one case of percu-
taneous lumbar verte-
broplasty and two cases
of liver metastases.

Distant metastases at
initial diagnosis

There were 44 cases of
bone metastasis only
(BMO) and 30 cases of
bone metastasis acco
mpanied by visceral me-
tastasis (BVM) in the st-
udy. The number of ca-
ses of metastasis to the
liver, lung, liver, and lu-
ng, and brain were 14
(18.9%), 11 (14.9%), 3
(4.1%), and 2 (2.7%), re-
spectively. The number
of sites of bone metasta-
ses (NBM) was <5 in 36
cases and >5 in 38 ca-
ses. According to the ini-
tial mode of metastasis
(IMM), the 74 patients
were divided into two
groups: the BMO group
and the BVM group. The
results showed that tu-
mor size, molecular sub-
type, NBM, HR status,
HER-2 expression, endo-
crine therapy, targeted
therapy, and surgery of
the primary tumor were
significantly different be-
tween the two groups
(Table 1). According to
the NBM in the BMO
group, the patients were
divided into two groups:
metastatic sites (MS) <5
and MS >5. The results
showed that tumor size,
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Table 2. Clinicopathological features and treatments in 44
patients with bone metastasis only according to the number
of sites of bone metastases

Cases (%)
NBM <5 NBM >5

Characteristics Total (%) P value

Tumor size 0.728
<5cm 16 (61.5) 12(66.7) 28 (63.6)
>5cm 10 (38.5) 6(33.3) 16(36.4)
Molecular subtypes 0.395
Luminal A 9(34.6) 3(16.6) 12(27.3)

Luminal B 14 (53.8) 10(55.6) 24 (54.5)
HER-2 positive 2(7.7) 4(22.2) 6(13.6)
Triple negative 1(3.9) 1(5.6) 2 (4.6)

HR status 0.169
Positive 23(88.5) 13(72.2) 36(88.8)
Negative 3(11.5) 5(27.8) 8(18.2)

HER-2 expression 0.780
Positive 6(23.1) 5(27.8) 11(25.0)
Negative 15 (57.6) 11(61.0) 26 (59.1)
Unknown 4(15.4) 1(5.6) 5(11.4)

Triple negative 1(3.9) 1(5.6) 2 (4.5)

Endocrinotherapy 1.000
Yes 13 (50.0) 9(50.0) 22 (50.0)

No 13 (50.0) 9(50.0) 22 (50.0)

Surgery of primary tumor 0.950
Yes 19 (73.1) 13(72.2) 32(72.7)

No 7(26.9) 5(27.8) 12(27.3)

IMM, NBM, mode of medication
(MM) and loco-regional treatment
were significantly associated with
OS in the study (Table 3). Multiva-
riate analysis showed that the IMM,
NBM, MM, and Ki-67 index were
independent prognostic factors for
0S in patients with IDBCBM (Table
4). The patients with BMO, MS <5,
Ki-67 <20% or multimodal therapy
(MMT) had a better prognosis than
those with BVM, MS >5, Ki-67
>20% or single mode therapy (SMT)
(Table 5; Figure 1A-D). According to
MS, the OS was not different in
patients with different IMMs, and
according to IMM, the OS was sig-
nificant different in patients with
different NBM (Table 5; Figure
1E-H). The comparative analysis of
loco-regional treatment and surgi-
cal treatment indicated that loco-
regional treatment improved sur-
vival. There was no significant dif-
ference between the surgery gro-
up and the non-surgery group (P=
0.0622) (Table 6; Figure 2A). Loco-
regional treatment was a favorable
prognostic factor for OS (hazard

ratio, 1.935; 95% Cl, 1.092-3.427,

Abbreviations: NBM, number of sites of bone metastases; HR, hormone

receptor; HER-2, human epidermal growth factor receptor-2.

molecular subtype, HR status, HER-2 expres-
sion, endocrine therapy, and surgery of primary
tumor were not significantly different between
the two groups (Table 2).

Survival

The median OS of the 74 patients was 34.3
months, and the 3-year and 5-year survival
rates were 37.8% and 12.2%, respectively. The
median OS in the BMO group was 41.7 months,
and the 3-year and 5-year survival rates were
54.5% and 20.4%, respectively. The median OS
in the BVM group was 23.4 months, and the
3-year and 5-year survival rates were 13.3%
and 0%, respectively.

Prognostic analysis
The results of the univariate analysis indicated

that nodal status, molecular subtype, HR sta-
tus, HER-2 expression status, Ki-67 index,
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P=0.0237) in the study (Table 6;
Figure 2B).

Discussion

This study investigated and analyzed the clini-
copathological characteristics and treatment
outcomes among patients with IDBCBM using
medical record data from oncological practices
within our medical institutions. To the best of
our knowledge, this is the first single-center co-
hort study that focused on exploring the asso-
ciation between survival and clinicopathologi-
cal factors in female patients with IDBCBM. The
results indicate that high Ki-67 index, SMT, M-
BM, and BVM are associated with poor progno-
sis for OS in patients with IDBCBM, and loco-
regional treatment including surgery and radio-
therapy of primary tumor might have a positive
impact on survival rates.

Stage IV breast cancer is a heterogeneous dis-
ease whose prognosis may depend on the sites
of metastasis or the number of metastatic si-
tes. Previous studies have found that brain and
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Table 3. Univariate analysis of related factors of
prognosis among 74 patients with initially diag-
nosed stage IV breast cancer bone metastasis

Variable Cases (%) OS (mo) P value
Age (years) 0.274
<55 41 (55.4) 32.0
>55 33 (44.6) 371
Family history 0.558
Yes 20 (27.1) 36.3
No 54 (72.9) 335
Tumor stage 0.246
T0, 1 8(10.8) 379
T2 32(43.2) 37.6
T3 15 (20.3) 32.0
T4 19 (25.7) 28.9
Nodal status 0.049
NO 14 (18.9) 42.3
N1 11 (14.9) 34.3
N2 28 (37.8) 25.9
N3 21 (28.4) 38.5
Ki-67 index <0.001
<20% 18 (24.3) 55.9
>20% 51 (68.9) 26.8
Unknown 5 (6.8) 32.6
Number of sites of bone metastases 0.021
<5 36 (48.6) 41.6
>5 38 (51.4) 27.3
Initial metastasis mode <0.001
BMO 44 (59.5) 417
BVM 30 (40.5) 23.4
Molecular subtypes <0.001
Luminal A 13 (17.5) 60.5
Luminal B 38(51.4) 31.8

HER-2 positive 18(24.3) 234

Triple negative 5 (6.8) 23.6
HR status 0.001
Positive 51 (68.9) 39.1
Negative 23(31.1) 23.4
HER-2 expression 0.003
Positive 26 (35.1) 24.7
Negative 32(43.2) 45.3
Unknown 11 (14.9) 29.6
Triple negative 5 (6.8) 23.6
Medication mode 0.001
MMT 32(43.3) 44.4
SMT 42 (56.7) 26.5
Radiotherapy 0.172
Yes 21 (28.4) 41.2
No 53 (71.6) 315
Surgery of primary tumor 0.063
Yes 40 (54.1) 39.6
No 34 (45.9) 28.0
Loco-regional treatment 0.028
Yes 46 (62.2) 39.4
No 28 (37.8) 25.8

Abbreviations: 0S, overall survival; MO, month; BMO, bone metastasis only; BVM,
bone plus accompanying visceral metastasis; HR, hormone receptor; HER-2,

human epidermal growth factor receptor-2; MMT, multimodal therapy; SMT, single

mode therapy.
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liver metastasis are independent and unfavor-
able prognostic factors for OS in patients with
metastatic breast cancer [16]. In the study by
Orging et al. [17], IDBCBM patients with brain
and liver metastases had an increased risk of
death compared with those with BMO, and
patients with lung metastasis had a similar
mortality rate compared to those with bone
metastasis. These findings are in accordance
with reports that analyzed the impact of the
number of metastatic sites on survival. The
multivariate analysis in this study showed that
IMM in patients with IDBCBM was an indepen-
dent prognostic factor for OS (P=0.007). Ho-
wever, the prognostic value of the sites of me-
tastasis remains controversial in patients with
stage IV breast cancer. A study by Gerratana et
al. [18] showed that liver metastasis was an
independent prognostic factor for OS in patients
with stage IV breast cancer, while bone, lung
and brain metastases had no effect on su-
rvival.

In the present study, NBM was an independent
prognostic factor for OS in patients with ID-
BCBM. The patients with a number of sites of
bone metastases <5 had a better prognosis
than those with a number of sites of bone
metastases >5. There was no statistically sig-
nificant difference in OS in patients with differ-
ent IMMs according to the number of metastat-
ic lesions. 0OS was significantly different in
patients with different NBM according to IMM.
In terms of the survival impact, IMM was pri-
mary and NBM was secondary. The metastatic
lesions in stage IV breast cancer were mostly
asymptomatic, and only a few were found to be
related to metastatic sites. Bone radionuclide
scanning (ECT) is the most commonly used pri-
mary screening method for bone metastases.
In this study, only two cases with bone pain as
the initial symptom were recorded. The other
cases were initially diagnosed with breast lu-
mps, and the primary tumor stage was mainly
T2. The results show that the differences in
tumor size between the BMO group and the
BVM group were statistically significant (P=
0.045) (Table 1).

Ki-67, as a tumor cell proliferation index, was
also found to be an independent unfavorable
prognostic factor for OS in the univariate and
multivariate analyses. Ki-67 is a positive mark-
er of nuclear proliferation. Studies have shown
that Ki-67 expression can reliably and rapidly
reflect the proliferation rate of malignant tu-

Int J Clin Exp Med 2019;12(9):11645-11656
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Table 4. Multivariate analysis of prognostic factors for overall survival among 74 patients with initially

diagnosed stage IV breast cancer bone metastasis

Variable B SE P value Exp (B) 95% ClI for Exp (B)
HR status -0.570 0.652 0.381 0.565 0.158-2.208
HER-2 expression 0.160 0.250 0.522 1.173 0.719-1.916
Loco-regional treatment -0.802 0.564 0.155 0.448 0.148-1.354
Nodal status 0.025 0.136 0.857 1.025 0.785-1.339
Molecular subtypes -0.235 0.518 0.650 0.790 0.287-2.181
Ki-67 index 1.217 0.340 <0.001 3.378 1.733-6.584
Medication mode -1.360 0.332 <0.001 0.257 0.134-0.493
Initial metastasis mode 1.068 0.396 0.007 2.910 1.338-6.328
Surgery of primary tumor 0.840 0.599 0.161 2.316 0.716-7.492
Number of sites of bone metastases 0.696 0.332 0.036 2.005 1.046-3.842

Abbreviations: HR, hormone receptor; HER-2, human epidermal growth factor receptor-2.

Table 5. Comparative analysis of overall survival related fac-

tors in 74 patients with initially diagnosed stage IV breast

cancer bone metastasis

cant effect on the subtypes of breast
cancer. Yue Gong et al. [27] found
that the HER-2 (-)/HR (+) status was

Characteristics Hazard Ratio 95% Cl P-value associated with more bone metasta-
IMM (BMO vs. BVM) 03274  0.1807-0.5934 <0.0012  S€s, and the HER-2 (+)/HR () status
NBM (<5 vs. >5) 05458  0.3263-0.9128 0.0210 was associated with a higher inci-
MM (MMT vs. SMT) 04346  0.2605-0.7252 0.0014 d?tTlceHE’; ;"er ’H“stas'[ast's't Women
Ki-67 (<20%vs. >20%)  0.2803  0.1623-0.4841 <0.001 with HER2 ()/HR () status were
) more likely to have brain and lung
MSin BMO (s5vs. >5) 05185  0.2512-1.070  0.0757 s .
si B 0.9913 043692949  0.9834 metastases. Multivariate analysis
MS in BVM (<5 vs. >5) ) ) < ) showed that there was a significant
MS <5 (BMOvs.BVM)  0.1856  0.0635-0.5425 0.0021 interaction between single metasta-
MS >5 (BMOvs. BVM) 05912  0.2860-1.222  0.1561

sis and molecular subtype. San-Gang

Abbreviations: Cl, confidence interval; IMM , initial metastasis mode; BMO,
bone metastasis only; BVM, bone plus accompanying visceral metastasis;
NBM, number of sites of bone metastases; MM, medication mode; MMT,
multimodal therapy; SMT, single mode therapy; MS, metastatic sites.

mors, and it has the ability to promote lymph
node metastasis. The Ki-67 proliferation index
level is closely related to tumor differentiation,
invasion, metastasis and prognosis [19, 20].
These findings are in accordance with the
reports analyzing the impact of the Ki-67 index
on OS in patients with IDBCBM.

Related studies have shown that HR-positive
patients were more likely to have bone metas-
tasis [21, 22]. In patients with HR (-)/HER-2 (+)
and HR (-)/HER-2 (-), visceral metastasis, includ-
ing liver and lung metastasis, was more com-
mon [23-25]. Many researchers have been
using the Surveillance, Epidemiology, and End
Results (SEER) database to identify and ana-
lyze first-stage patients with stage IV breast
cancer. Leone BA et al. [26] considered that the
different initial sites of metastasis had a signifi-
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Wu et al. [28] reached the same con-
clusion. This study demonstrates
that there were differences in molec-
ular subtypes between the patients
with BMO and BVM. The proportion
of luminal B type was similar between the two
groups. There was a significant difference in
luminal A type between HER-2 overexpressing
and triple negative cases. The statistical results
showed that there was a significant difference
between the two groups in regard to molecular
subtype, HR status and HER-2 expression (all
P<0.05, Table 1). The BMO group was more
likely to be HR positive and HER-2 negative. The
molecular subtype is one of the important prog-
nostic factors among many factors affecting
the clinical outcomes of metastatic breast can-
cer [29]. This study found that patients with
BMO had a better prognosis than those with
BVM, and BMO was associated with different
breast cancer molecular subtypes.

Although bone metastases generally do not
directly threaten a patient’s life, bone metasta-
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Figure 1. Survival curves of 74 patients with initially diagnosed stage IV breast cancer bone metastasis according to different related factors. A. BMO vs. BVM; B.
NBM <5 vs. >5; C. MMT vs. SMT; D. Ki-67 index <20% vs. >20%; E. MS <5 vs. >5 in patients with BMO; F. MS <5 vs. >5 in patients with BVM; G. BMO vs. BVM in
patients with MS <5; H. BMO vs. BVM in patients with MS >5.
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Table 6. Loco-regional treatment of primary tumor for overall survival
in 74 patients with initially diagnosed stage IV breast cancer bone

astatic breast cancer re-
quiring symptomatic relief
or with impending compli-

cations, primary tumor sur-

metastasis
Characteristics Hazard Ratio 95% Cl P-value
Surgery of primary tumor (yes vs. no) 1.639 0.975-2.755 0.0622

Loco-regional treatment (ST+RT vs. no) 1.935

1.092-3.427 0.0237

gery should be performed.
In addition, this procedure

Abbreviations: Cl, confidence interval; ST, surgical treatment; RT, radiotherapy.

sis of breast cancer is a systemic and incurable
disease, and its treatment should aim to im-
prove the quality of life and prolong the survival
of patients. Chemotherapy, endocrine and anti-
HER-2-targeted therapies are the basic treat-
ments for metastatic breast cancer, and bis-
phosphonates and denosumab can reduce the
risk of skeletal-related events (SRE) after bone
metastases. SRE are generally defined as path-
ological fractures, spinal cord compression,
radiotherapy or surgery due to bone metasta-
ses, and hypercalcemia [30]. In particular, bis-
phosphonate drugs have been widely used to
treat bone metastases of malignant tumors
and reduce the occurrence of SRE. On this
basis, combined with pain medications and
local radiotherapy, bisphosphonates can sig-
nificantly improve the quality of life of patients.
The survival rate of patients with stage IV
breast cancer at initial diagnosis has been
improved with new therapies, such as endo-
crine therapy and the widespread use of mono-
clonal antibodies [31, 32]. The vast majority of
patients in our study received both chemother-
apy and bisphosphonate treatment. The differ-
ences in endocrine therapy and targeted thera-
py between patients with BMO and those with
BVM group were statistically significant (all
P<0.05, Table 1), suggesting that endocrine
therapy was suitable for the BMO group and
that targeted therapy was more utilized in the
BVM group. There was no significant difference
in MM between the two groups. However, MM
was an independent prognostic factor that
affected the patient’s OS (P=0.001). Patients
with MMT had a better prognosis than those
with SMT.

Traditionally, systemic treatment, including en-
docrine therapy, chemotherapy, radiotherapy,
targeted therapy, and bisphosphonate treat-
ment, is the primary treatment for patients with
IDBCBM. Local treatments, such as surgical
removal of primary tumors, are only used to
control pain or bleeding. For patients with met-
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should be performed only
if the tumor can be com-
pletely removed and th-
ere are no life-threatening conditions at other
disease sites. However, there is still controver-
sy over the surgical treatment of primary tumors
in patients with stage IV breast cancer. Two
recent studies have shown that resection of pri-
mary tumors results in a survival benefit with a
total mortality of 0.65 [33, 34]. Several retro-
spective studies have also shown that local
treatment, including surgery and/or radiation
therapy, can improve the survival rate of pa-
tients with stage IV breast cancer [35-37]. The
findings reported here are in accordance with
these reports that analyzed the impact of loco-
regional treatment on survival.

Inthe univariate analysis, patients with IDBCBM
who had the primary tumor surgically removed
showed significantly improved OS, which is con-
sistent with the results of other studies [34,
38-40]. However, in our multivariate model, no
effect of local surgery was observed. Furth-
ermore, some studies did not produce results
demonstrating the beneficial effects of surgery,
suggesting that the proposed benefits of sur-
gery might be associated with a patient selec-
tion bias [41, 42]. In addition, the benefit of
local surgery in patients with stage IV breast
cancer was not supported by results of a pro-
spective randomized controlled trial conducted
in India with 350 patients [43]. The study indi-
cated that there was no evidence that local
treatment of primary tumors (including surgery
and postoperative adjuvant radiotherapy) aff-
ected OS [43]. Nevertheless, in the present
study, 62.2% of patients with IDBCBM under-
went loco-regional treatment, including surgery
and radiotherapy of the primary tumor. Patients
with loco-regional treatment were found to
have experienced longer OS than those without
loco-regional treatment. No differences were
found in the patient characteristics between
the loco-regional treatment and non-loco-
regional treatment groups. The survival bene-
fits in our study might be associated with sur-
gery combined with radiotherapy of the primary
tumor.
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Figure 2. Comparison of survival curves for patients with vs. without surgery of primary tumor (A) and loco-regional
treatment vs. non treatment (B). loco-regional treatment includes surgery and radiotherapy of primary tumor. Ab-
breviations: BMO, bone metastasis only; BVM, bone plus accompanying visceral metastasis; NBM, number of sites
of bone metastases; MMT, multimodal therapy; SMT, single mode therapy; MS, metastatic sites; Unc, unknown.

There are a few limitations of our present study.
First, the present study is a retrospective analy-
sis and lacks systematic prospective data
acquisition; therefore, in part, the complete-
ness of data is limited. This may affect the anal-
ysis of clinicopathological features and clinical
outcomes. Second, the heterogeneity of data
selection based on a single center, especially
considering the small sample size, does not
exclude a selection bias. This may cause devia-
tions in the analysis. Nevertheless, the work
provides important information pertaining to
IDBCBM. Although the clinicopathological par-
ameters, risk factors, clinical outcomes, and
prognoses of IDBCBM may differ in large sam-
ple prospective or retrospective studies in the
future, these results provide useful insights
into the disease and trends in the current treat-
ment landscape.

In conclusion, the median age of the patients
with IDBCBM was 53.3 years, and the median
0OS was 34.3 months in this study. Shorter sur-
vival was observed in patients with Ki-67 >20%,
MS >5, SMT, or BVM, and the aforementioned
four factors, including Ki-67 index, NBM, IMM
and MM, were independent prognostic factors
for OS in patients with IDBCBM. Although both
loco-regional treatment and primary surgery
were not independent prognostic factors in the
multivariate analysis, loco-regional treatment
appeared to result in a survival benefit in pa-
tients with IDBCBM. Further randomized clini-
cal trials are necessary to confirm the clinico-
pathological factors that are associated with
IDBCBM, and new therapies could be investi-
gated to improve the clinical outcomes of this
disease.
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