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Background: The incidence of bilateral breast cancer (BBC) is low, accounting for 5% of patients with
breast cancer. This study aimed to investigate the clinicopathological features and prognosis of synchronous
bilateral breast cancer (SBBC) and metachronous bilateral breast cancer (MBBC) in the Chinese population.

Methods: Patients with BBC, including SBBC and MBBC, were selected from 6,162 breast cancer patients
who underwent surgery at the Chinese People’s Liberation Army (PLA) General Hospital between January
2007 and December 2019. Furthermore, patients with unilateral breast cancer (UBC) who underwent
surgery at the same time were randomly selected at a ratio of 1:2 as the control group. Clinicopathological
features and prognosis were compared between the groups.

Results: In all, 123 (2.0%) patients with BBC were enrolled in this study, including 98 (1.6%) SBBC and
25 (0.4%) MBBC patients. A total of 280 patients with UBC were selected for the control group. Compared
with patients with UBC, patients with SBBC were more likely to be older and have a family history of breast
cancer, non-infiltrative carcinoma, lower pathological tumor-node-metastasis (pTNM) stage, and luminal
A type breast cancer as their first tumor. Patients with MBBC were more likely to be postmenopausal and
have hormone receptor [estrogen receptor (ER)/progesterone receptor (PR)] negativity, a higher pTNM
stage, and a triple-negative first tumor. Patients with UBC with ER/PR () were more likely to develop
contralateral breast cancer (CBC) than those with ER/PR (+). There was no significant difference in overall
survival (OS) and disease-free survival (DFS) between patients with SBBC and patients with UBC. Patients
with MBBC had worse DFS than those with UBC, but OS was similar for both types of patients. Patients
with MBBC <55 years at first diagnosis had significantly shorter DFS compared to those with SBBC and
UBC. A multivariate Cox proportional hazards model revealed that age >55 years and ER/PR negativity of
the first tumor were independent risk factors for OS. Independent risk factors for DFS included MBBC, age
<55 years, family history of other malignant tumors, ER/PR (=), lymphovascular invasion, and N stage >2 of
the first tumor.

Conclusions: The OS and DFS of patients with SBBC and UBC were similar. The MBBC patients,
especially those <55 years old at first diagnosis, had shorter DFS than patients with UBC.
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Introduction

According to the most recent Global Cancer Incidence,
Mortality and Prevalence report, in 2020, breast cancer in
women surpassed lung cancer as the most common cancer
type (1). Bilateral breast cancer (BBC) is rare, and features
of BBC in China have not been fully studied. If BBC is
diagnosed in both breasts virtually simultaneously, it is
referred to as synchronous bilateral breast cancer (SBBC).
Successive diagnosis of BBC is called metachronous bilateral
breast cancer (MBBC). A meta-analysis showed that the
incidence of SBBC and MBBC in patients with breast
cancer was 2% [95% confidence interval (CI): 2-3%] and
3% (95% CI: 2-5%), respectively (2). The time interval to
distinguish between SBBC and MBBC is still controversial,
ranging from 3 months to 5 years (3-7). The World Health
Organization (WHO) defined the threshold as 3 months (8).
At present, most of the data about clinical, pathological
characteristics, and prognosis of patients with BBC come
from Caucasian patients residing in Europe and America.
There are significant differences in the conclusions
of available studies. Some studies have shown that the
survival of patients with SBBC is similar to that of those
with MBBC. However, other studies have shown that the
prognosis of SBBC patients is significantly worse than that
of those with MBBC. In addition, the prognostic difference
between patients with BBC and unilateral breast cancer
(UBCQ) is also controversial (2,9). Few studies are available
based on Chinese data in this area, and the available studies
were published some time ago (10-12). Ethnic differences
and recent progress in diagnosis and treatment may have
a significant impact on the characteristics of the disease.
Therefore, based on female patients with BBC in China,
this study chose patients with UBC as the control group and
retrospectively analyzed clinical and pathological features
and the prognosis of patients with SBBC and MBBC treated
in a large general hospital in China over the past 13 years.
The purpose of this study was to understand the differences
between Chinese patients with BBC and UBC to provide
evidence-based medical evidence to guide clinical practice.
We present the following article in accordance with the
STROBE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-21-5400/rc).

Methods
Participants

This study was a single center cohort study. We extracted
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all patients with BBC from the database of breast cancer
patients who underwent surgery between 1 January 2007
to 31 December 2019, at the First Medical Center of
Chinese People’s Liberation Army (PLA) General Hospital,
including patients with SBBC and MBBC. The exclusion
criteria were as follows: (I) patients newly diagnosed with
stage IV breast cancer; (II) patients with missing important
clinicopathological data; and (III) patients who underwent
bilateral breast surgeries where surgery in one of the breasts
was not performed at the First Medical Center of Chinese
PLA General Hospital.

After determining the number of patients with BBC,
assuming that the critical data loss rate is 15%, UBC
patients who received surgical treatment at the same time
were randomly selected from the above database as the
control group at a ratio of 1:2. The exclusion criteria were
as follows: patients with newly diagnosed stage IV breast
cancer or missing important clinicopathological data.

Following the WHO classification, SBBC was defined
as BBC diagnosed within an interval of 3 months, and
MBBC was defined as BBC diagnosed within an interval
exceeding 3 months. All data were independently checked
and reviewed by two clinicians.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). Individual
consent for this retrospective analysis was waived. This
study was approved by the Ethics Committee of Chinese
PLA General Hospital (approval number: s2021-191-01).

Follow-up

Telephone and outpatient follow-up visits were conducted
every year to assess survival, recurrence rate, and presence
of metastases of patients, and the follow-up dates were
recorded. In this study, contralateral breast cancer (CBC)
in patients with MBBC was not classified as a recurrence
or metastatic event. The deadline of follow-up was 29
January, 2021. Overall survival (OS) was calculated as the
date of first diagnosis to death or the last known survival
date. Disease-free survival (DFS) was calculated as the date
of first diagnosis to tumor recurrence or metastasis (local or
distant) or death or the known final survival date.

Variables and definitions

Clinicopathological factors
The data were extracted from the hospital information
system (HIS), which included age at diagnosis of BBC;
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marital status; menopausal status; magnetic resonance
imaging (MRI) history; body mass index (BMI); family
history of breast cancer; family history of ovarian cancer;
family history of other malignancies; nationality at first
diagnosis of breast cancer; tumor-node-metastasis (TINM)
stage; estrogen receptor (ER), progesterone receptor (PR),
and human epidermal growth factor receptor 2 (HER-2)
status; and surgery involving two tumors.

Definition of each factor

According to National Comprehensive Cancer Network
(NCCN), patients with one of the following conditions
were recognized as being menopausal: (I) prior bilateral
oophorectomy; (II) age =60 years; (III) younger than
60 years, yet amenorrheic for 12 months or more in the
absence of chemotherapy, endocrine therapy, or ovarian
function suppression, follicle stimulating hormone (FSH)
and estradiol (E2) were within the postmenopausal range;
and (IV) younger than 60 years and taking endocrine drugs,
with FSH and E2 within the postmenopausal range (13).

Patients who had undergone a breast enhancement MRI
within 6 months prior to the diagnosis of breast cancer were
considered to have an MRI history.

The BMI = weight (kg)/height’ (m®). According to the
classification standard of the Work Group on Obesity in
China (WGOC), people with a BMI <18.5 are considered
underweight. People with a BMI between 18.5 and 23.9 are
considered normal. People with a BMI >24 are considered
overweight (14).

If one or more first- or second-degree relatives of patients
had breast cancer, ovarian cancer, or other malignancies,
the patient was considered to have a family history of breast
cancer, ovarian cancer, or other malignancies.

Among bilateral breast neoplasms, the first tumor
pathologically confirmed as breast cancer by needle or
excision biopsy was referred to as the first tumor. The
anatomical pathological TNM (pTNM) staging of tumors
was defined according to the staging of the American Joint
Committee on Cancer (15).

The definitions of ER, PR, HER-2 status, and surrogate
subtypes of invasive carcinoma were as follows: according
to tumor immunohistochemistry (IHC), nuclear staining of
tumor cells >1% was considered ER- and PR-positive. Both
ER- and PR-positive was defined as ER/PR-positive. Any
or all of ER-, PR-negative was defined as ER/PR-negative.
We considered HER-2 negative with 1+ or no expression
and positive with 3+ expression. An HER-2 expression of
2+ was further evaluated on the basis of fluorescence in-
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situ hybridization (FISH). Surrogate subtypes of invasive
carcinoma were defined according to the consensus
statement of the 13th St. Gallen International Breast
Cancer Conference (in 2013) (16).

Breast surgeries were categorized as simple mastectomy
(SM), nipple-areolar complex sparing mastectomy (NSM),
and breast-conserving surgery (BCS). Axillary surgeries
were divided into sentinel lymph node biopsy (SLNB) and
axillary lymph node dissection (ALND). Adjuvant therapies
were conducted in accordance with NCCN breast cancer
clinical practice guidelines.

Statistical analysis

Data were analyzed using the software SPSS 25.0 (IBM
Corp., Armonk, NY, USA). Univariate one-way analysis
of variance (ANOVA) was used for the comparison of
continuous variables among three groups. The independent
sample 7-test was used for the comparison of continuous
variables between two groups. Normally distributed
continuous variables were reported as mean * standard
deviation (SD) and non-normally distributed continuous
variables were reported as median (minimum, maximum).
Categorical variables were expressed as percentages, and the
chi-square test was used for comparisons. The 3-, 5-, and
10-year OS and DFS were calculated using the life table
method. Survival curves were drawn using the Kaplan-
Meier method and compared using the log rank test. The
receiver operating characteristic (ROC) curve was used
to calculate the cut-off age related to prognosis. Stratified
analysis was performed using the age at first diagnosis and
ER/PR status. Univariate analysis was conducted initially
using Cox proportional hazards model. Variables with
statistical significance in univariate analysis were then
included in multivariate analysis to establish a model and
identify independent risk factors of poor prognosis. The
results of multivariate Cox regression were shown as forest
plots using GraphPad Prism 8.4.3 (GraphPad Software,
Inc., San Diego, CA, USA). A two-tailed P<0.05 was
considered statistically significant.

Results
Population description

In all, 6,162 patients with breast cancer underwent surgery
at the First Medical Center of Chinese PLA General
Hospital from 1 January 2007 to 31 December 2019,
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Patients with breast cancer treated at The
First Medical Center of the Chinese PLA
General Hospital from January 1, 2007 to
December 31, 2019 (n=6,162).

A
Patients with BBC

Y

Patients with UBC

(n=178) (n=5,984)
| | Randomly selected in
” a ratio of 1:2
A Y Y
Patients with SBBC Patients with MBBC Patients with UBC
(n=98) (n=80) after extraction (n=290)
Exclusions: total (n=55) Exclusions: total (n=10)
* One side of breast .
> > ¢ Data missing, n=9
was operated at
¢ |V stage, n=1
another hospital, n=55
Y Y Y
SBBC group MBBC group UBC group
(n=98) (n=25) (n=280)

Figure 1 Flow chart of study. BBC, bilateral breast cancer; SBBC, synchronous bilateral breast cancer; MBBC, metachronous bilateral

breast cancer; UBC, unilateral breast cancer.

including 178 (2.9%) patients with BBC and 5,984 (97.1%)
patients with UBC. According to inclusion and exclusion
criteria, 55 patients with MBBC were excluded, because
one side of their breast surgeries was not performed in
our hospital. In all, 123 (2%) patients with BBC were
enrolled, including 98 (1.6%) patients in the SBBC group
and 25 (0.4%) patients in the MBBC group. In the control
group, 290 patients were randomly selected from patients
with UBC. Nine patients with UBC were excluded due to
important missing clinicopathological data, and one patient
with UBC was excluded, because she had been newly
diagnosed with stage IV breast cancer. As the final sample,
280 patients with UBC were included. A total of 403
patients with breast cancer were retrospectively analyzed.
The study design is shown in Figure 1.

Clinical features

Baseline characteristics
The mean ages at first diagnosis in the SBBC, MBBC,
and UBC groups were 53.99£10.61, 49.03+12.13, and

© Annals of Translational Medicine. All rights reserved.

50.54£11.46 years, respectively. The SBBC group was
significantly older than the UBC group (P=0.009). In the
MBBC group, the mean age of patients diagnosed as CBC
was 52.59£11.38 years, and the median interval between
the diagnoses of the breast cancer on two sides was 42.69
(5.46-113.55) months. A total of 39 patients received
neoadjuvant chemotherapy, and 9 of them (23.1%) achieved
a pathological complete response (1able 1).

The cumulative hazard function of patients with CBC
in UBC is shown in Figure 24. Most women developed
MBBC within 5 years from the date of first diagnosis, while
the risk persisted after 5 years. Stratified by ER/PR status of
the first tumor, patients with ER/PR () had a higher risk of
CBC than patients with ER/PR (+) (P=0.010), and the risk
of CBC continued over time (Figure 2B).

In the BBC group, 12 (9.8%) had a family history of
breast cancer, 2 (1.6%) had a family history of ovarian
cancer, and 26 (21.1%) had a family history of other
malignant tumors. In the UBC group, the corresponding
rates were 8 (2.9%), 1 (0.4%), and 37 (13.2%), respectively.
The proportion of women with a family history of breast
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Table 1 Clinical characteristics of patients with BBC and UBC

BBC P value
Characteristics SBBC MBBGC Overall Ve sUBi%vjs:. US'BE?B‘S' U,\?gB"CS'
MBBC
Age (years) (mean + SD)
1st cancer 53.99+10.61 49.03+12.13 52.98+11.06 50.54+11.46  0.021* 0.009* 0.531
2nd cancer 53.99+10.61 52.59+11.38 53.71+10.74 - 0.562 - -
Time interval between two 0.056 (0.00-2.17) 42.69 (5.46-113.55) 8.72 (0.00-113.55) - <0.001* - -
cancers (months) (median, range)
Marital status 0.517 0.333 0.387
Not married 0(0.0%) 0 (0.0%) 0(0.0%) 5(1.8%)
Married 98 (100.0%) 25 (100.0%) 123 (100.0%) 275 (98.2%)
Menopausal status 0.032* 0.193 0.025*
Pre 48 (49.0%) 8 (32.0%) 56 (45.5%) 161 (57.5%)
Post 50 (51.0%) 17 (68.0%) 67 (54.5%) 119 (42.5%)
MRI receipt 0.687 0.557 0.673
No 53 (54.1%) 16 (64.0%) 69 (56.1%) 161 (57.5%)
Yes 45 (45.9%) 9 (36.0%) 54 (43.9%) 119 (42.5%)
BMI (kg/m?) 0.059 0.111  0.116
<18.5 0(0.0%) 2 (8.0%) 2 (1.6%) 7 (2.5%)
18.5-24 42 (42.9%) 9 (36.0%) 51 (41.5%) 140 (50.0%)
>24 56 (57.1%) 14 (56.0%) 70 (56.9%) 133 (47.5%)
Nation 0.236 0.154  0.706
Han 95 (96.9%) 24 (96.0%) 119 (96.7%) 258 (92.1%)
Others 3(3.1%) 1(4.0%) 4 (3.3%) 22 (7.9%)
Family history of breast cancer 0.005* 0.002* 0.542
No 87 (88.8%) 24 (96.0%) 111 (90.2%) 272 (97.1%)
Yes 11 (11.2%) 1(4.0%) 12 (9.8%) 8 (2.9%)
Family history of ovarian cancer 0.309 0.162  1.000
No 96 (98.0%) 25 (100.0%) 121 (98.4%) 279 (99.6%)
Yes 2 (2.0%) 0 (0.0%) 2 (1.6%) 1(0.4%)
Family history of other cancers 0.122 0.072 0.362
No 77 (78.6%) 20 (80.0%) 97 (78.9%) 243 (86.8%)
Yes 21 (21.4%) 5 (20.0%) 26 (21.1%) 37 (13.2%)
Distance to hospital 0.863 0.748 0.778
<2 cities 84 (85.7%) 22 (88.0%) 106 (86.2%) 235 (83.9%)
>2 cities 14 (14.3%) 3 (12.0%) 17 (13.8%) 45 (16.1%)

Table 1 (continued)
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BBC P value
Characteristios SBBC MBBG Overall Ve sUBBBCcv\fé. U:;B'g‘ UNIIBBCBVS'
MBBC
Gender of surgeon 0.129 0.103 0.684
Male 96 (98.0%) 23 (92.0%) 119 (96.7%) 262 (93.6%)
Female 2 (2.0%) 2 (8.0%) 4 (3.3%) 18 (6.4%)
Neoadjuvant chemotherapy 0.389 0.234 0.385
No 92 (93.9%) 23 (92.0%) 115 (93.5%) 249 (88.9%)
Yes 6 (6.1%) 2 (8.0%) 8 (6.5%) 31 (11.1%)
Oophorectomy 0.129 0.403 0.108
No 95 (96.9%) 23 (92.0%) 118 (95.9%) 276 (98.6%)
Yes 3(3.1%) 2 (8.0%) 5(4.1%) 4 (1.4%)

*, P<0.05 was considered statistically significant. BBC, bilateral breast cancer; UBC, unilateral breast cancer; SBBC, synchronous bilateral
breast cancer; MBBC, metachronous bilateral breast cancer; SD, standard deviation; MRI, magnetic resonance imaging; BMI, body mass

index.
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= 3 =
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Log-rank trend, P=0.010
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Time since diagnosis, months

Figure 2 Cumulative risk of CBC in patients with UBC. (A) Overall breast cancer population. (B) Stratified by estrogen/progesterone

receptor status of the first tumor. ER, estrogen receptor; PR, progesterone receptor; CBC, contralateral breast cancer; UBC, unilateral

breast cancer.

cancer in the SBBC group (n=11, 11.2%) was significantly
higher than that in the MBBC (n=1, 4.0%) and the UBC
groups (n=8, 2.9%) (P=0.005).

The proportion of postmenopausal patients in the
BBC and UBC groups were 67 (54.5%) and 119 (42.5%),
respectively. The proportion of postmenopausal patients in
the MBBC group (n=17, 68.0%) was significantly higher than
that in the SBBC (n=50, 51.0%) and UBC groups (n=119,
42.5%) (P=0.032). There were no statistical differences in
other characteristics between the groups (Zable I).

© Annals of Translational Medicine. All rights reserved.

Surgical characteristics

Breast surgery

In the SBBC group, 93 (94.9%) underwent bilateral breast
surgery using the same type of surgery and 5 (5.1%) using
different types of surgery with SM for the first tumor and
BCS in the case of CBC. In the MBBC group, 24 (96.0%)
underwent bilateral breast surgery using the same type of
surgery and 1 (4.0%) using different types of surgery. Only
one patient was treated with SM for the first tumor and
NSM for CBC, considering the position of the preoperative
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Table 2 Surgical methods in patients with BBC and UBC
SBBC MBBC
Characteristics BBC 1st UBC P value*
1st 2nd P value 1st 2nd P value
Surgery of breast 0.347 1.000 0.446
SM 84 (85.7%) 79 (80.6%) 23 (92.0%) 22 (88.0%) 107 (87.0%) 237 (84.6%)
NSM 11(11.2%) 11 (11.2%) 0 (0.0%) 1(4.0%) 11 (8.9%) 13 (4.6%)
BCS 3(3.1%) 8(8.2%) 2 (8.0%) 2 (8.0%) 5@.1%) 30(10.7%)
Surgery of axillary 0.988 0.207 0.075
No 5(5.1%) 5(5.1%) 0 (0.0%) 2(8.0%) 5 (4.1%) 9 (3.2%)
SLNB 32 (32.7%) 33 (33.7%) 3(12.0%) 6 (24.0%) 35(28.5%) 64 (22.9%)

ALND 61 (62.2%) 60 (61.2%)

22 (88.0%)

17 (68.0%) 83 (67.5%) 207 (73.9%)

*, UBC vs. SBBC 1st vs. MBBC 1st. BBC, bilateral breast cancer; UBC, unilateral breast cancer; SBBC, synchronous bilateral breast
cancer; MBBC, metachronous bilateral breast cancer; SM, simple mastectomy; NSM, nipple-areolar complex sparing mastectomy; BCS,
breast conserving surgery; SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection.

puncture needle path.

For breast reconstruction, 3 (3.1%) patients in the
SBBC group were implanted with an expander. Only one
patient then underwent prosthesis replacement, and the
other two patients had the expander removed later. No
breast reconstruction was performed in the MBBC group.
Four (1.4%) patients in the UBC group underwent breast
reconstruction with primary expander implantation and
subsequent prosthesis replacement.

The UBC group (n=30, 10.7%) had a higher breast
conserving rate, while 3 (3.1%) patients in the SBBC group
and 2 (8%) in the MBBC group underwent BCS for the
first tumor. Compared with the UBC group, the SBBC
group had a higher proportion of NSM (11.2% vs. 4.6%,
respectively) for the first tumor, and the MBBC group had
a higher proportion of SM (92.0% vs. 84.6%, respectively)
for the first tumor, but the difference was not statistically
significant.

Axillary surgery

Regarding the first tumor of the SBBC group, 5 (5.1%) did
not receive axillary surgery, 32 (32.7%) underwent SLNB,
and 61 (62.2%) underwent ALND. The axillary surgery of
CBC in patients with SBBC was similar.

In the MBBC group, 3 (12.0%) underwent SLNB, and
22 (88.0%) underwent ALND for the first tumor. The
number of patients receiving SLNB increased to 6 (24.0%),
and that receiving ALND decreased to 17 (68.0%), and
2 (8.0%) patients did not receive axillary surgery in CBC

© Annals of Translational Medicine. All rights reserved.

(P=0.207).

Compared with the UBC group, the SBBC group
had higher a proportion of SLNB (32.7% vs. 22.9%,
respectively) for the first tumor, and the MBBC group had a
higher proportion of ALND (88.0% wvs. 73.9%, respectively)
for the first tumor, but the difference was not statistically
significant.

Regardless of whether breast or axillary surgery took
place, there were no significant differences when comparing
the SBBC, MBBC, and UBC groups, nor were there
significant differences when bilateral tumors were compared
in patients with BBC (see Table 2).

Pathological features

Compared with the UBC group, the first tumor in the
SBBC group was significantly more often a non-infiltrative
(21.4% vs. 5.7%, respectively) or luminal A type (54.5% vs.
17.8%, respectively) carcinoma and more likely to have a
lower pTNM stage (stage 0: 19.4% vs. 5.0%, respectively),
and the first tumor in the MBBC group was more likely
to be a triple-negative breast cancer (45.3% vs. 12.5%,
respectively) and to have ER/PR negativity (60.0% uvs.
22.9%, respectively) and a higher pTNM stage (stage
IIL: 36.0% vs. 19.3%, respectively). In the MBBC group,
the proportion of CBC that was non-infiltrative cancer
increased by 20% (1st: 8%, 2nd: 28%), but the difference
was not statistically significant (see Table 3).
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Table 3 Comparison of tumor pathological features between BBC and UBC

BBC 1st P value
e SBBC st MBBC st Overall e UE?/? Vrjl'BSBEé:B:: st1 ) s%%cc:ss't MUBBBCCV1S ot
Histological type <0.001* <0.001* 0.631
Invasive carcinoma 77 (78.6%) 23 (92.0%) 100 (81.3%) 264 (94.3%)
Noninvasive carcinoma 21 (21.4%) 2 (8.0%) 23 (18.7%) 16 (5.7%)
ER/PR status <0.001* 0.075 <0.001*
Negative 14 (14.3%) 15 (60.0%) 29 (23.6%) 64 (22.9%)
Positive 84 (85.7%) 10 (40.0%) 94 (76.4%) 216 (77.1%)
HER-2 status 0.973 1.000 0.783
Negative 80 (81.6%) 20 (80.0%) 100 (81.3%) 230 (82.1%)
Positive 18 (18.4%) 5(20.0%) 23 (18.7%) 50 (17.9%)
Tumor size <0.001* <0.001* 0.048*
Tis 21 (21.4%) 2 (8.0%) 3 (18.7%) 16 (5.7%)
T 47 (48.0%) 12 (48.0%) 59 (48.0%) 143 (51.1%)
T2 27 (27.6%)  8(32.0%) 35 (28.5%) 114 (40.7%)
T3 2 (2.0%) 2 (8.0%) 4 (3.3%) 6 (2.1%)
T4 1(1.0%) 1(4.0%) 2 (1.6%) 1(0.4%)
Lymph node metastasis 0.040* 0.194 0.014*
NO 65 (66.3%) 14 (56.0%) 79 (64.2%) 164 (58.6%)
N1 5(15.3%) 2 (8.0%) 17 (13.8%) 69 (24.6%)
N2 3(13.3%) 8(32.0%) 21 (17.1%) 27 (9.6%)
N3 5(5.1%) 1(4.0%) 6 (4.9%) 20 (7.1%)
pTNM stage <0.001* <0.001* 0.098
0 19 (19.4%) 2 (8.0%) 21 (17.1%) 14 (5.0%)
I 35(35.7%) 8 (32.0%) 43 (35.0%) 93 (33.2%)
Il 26 (26.5%) 6 (24.0%) 32 (26.0%) 119 (42.5%)
11l 18 (18.4%) 9 (36.0%) 27 (22.0%) 54 (19.3%)
Lymphovascular invasion 0.846 1.000 0.412
No 81(82.7%) 19 (76.0%) 100 (81.3%) 232 (82.9%)
Yes 17 (17.3%) 6 (24.0%) 23 (18.7%) 48 (17.1%)
Surrogate subtypes <0.001* <0.001* 0.001*
Luminal A-like 42 (654.5%) 4 (17.4%) 46 (46.0%) 47 (17.8%)
Luminal B-like (HER2 negative) 13 (16.9%) 4 (17.4%) 17 (17.0%) 124 (47.0%)
Luminal B-like (HER2 positive) 10 (13.0%) 1(4.3%) 11 (11.0%) 36 (13.6%)
HER2 positive (non-luminal) 4 (5.2%) 4 (17.4%) 8 (8.0%) 24 (9.1%)
Triple negative 8(10.4%) 10 (43.5%) 8 (18.0%) 33 (12.5%)

*, P<0.05 was considered statistically significant. BBC, bilateral breast cancer; UBC, unilateral breast cancer; SBBC, synchronous bilateral
breast cancer; MBBC, metachronous bilateral breast cancer; ER, estrogen receptor; PR, progesterone receptor; HER-2, human epidermal
growth factor receptor 2; pTNM, pathological tumor-node-metastasis.
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Table 4 Comparison of pathological features of the first tumor and the second tumor in patients with BBC

SBBC MBBC
Characteristics
1st 2nd P value 1st 2nd P value
Histological type 0.406 0.138
Invasive carcinoma 77 (78.6%) 71 (72.4%) 23 (92.0%) 18 (72.0%)
Noninvasive carcinoma 21 (21.4%) 27 (27.6%) 2 (8.0%) 7 (28.0%)
ER/PR status 0.830 0.900
Negative 14 (14.3%) 13 (13.3%) 15 (60.0%) 14 (56.0%)
Positive 84 (85.7%) 85 (86.7%) 10 (40.0%) 11 (44.0%)
HER-2 status 0.998 0.701
Negative 80 (81.6%) 79 (80.6%) 20 (80.0%) 19 (87.0%)
Positive 18 (18.4%) 19 (19.4%) 5(20.0%) 6 (13.0%)
pTNM stage 0.633 0.367
0 19 (19.4%) 21 (21.4%) 2 (8.0%) 7 (28.0%)
| 35 (35.7%) 29 (29.6%) 8 (32.0%) 8 (32.0%)
Il 26 (26.5%) 33 (33.7%) 6 (24.0%) 4 (16.0%)
11l 18 (18.4%) 15 (15.3%) 9 (36.0%) 6 (24.0%)
Lymphovascular invasion 0.688 0.725
No 81 (82.7%) 85 (86.7%) 19 (76.0%) 21 (84.0%)
Yes 17 (17.3%) 13 (13.3%) 6 (24.0%) 4 (16.0%)
Surrogate subtypes 0.934 0.983
Luminal A-like 42 (54.5%) 41 (57.7%) 4 (17.4%) 5(27.8%)
Luminal B-like (HER2 negative) 13 (16.9%) 11 (15.5%) 4 (17.4%) 3 (16.7%)
Luminal B-like (HER2 positive) 10 (13.0%) 8 (11.3%) 1(4.3%) 0 (0.0%)
HER2 positive (non-luminal) 4 (5.2%) 2 (2.8%) 4 (17.4%) 3 (16.7%)
Triple negative 8 (10.4%) 9 (12.7%) 10 (43.5%) 7 (38.9%)

BBC, bilateral breast cancer; SBBC, synchronous bilateral breast cancer; MBBC, metachronous bilateral breast cancer; ER, estrogen
receptor; PR, progesterone receptor; HER-2, human epidermal growth factor receptor 2; pTNM, pathological tumor-node-metastasis.

There was no significant difference between the first
and second tumor in pathological bilateral breast tumors
characteristics (see Table 4). The consistent rate of ER/
PR status was 80.5%, of which 65.9% were ER/PR (+).
The positive rate of ER/PR in bilateral breast tumors was
79.6% in the SBBC group and only 12.0% in the MBBC
group. For patients with ER/PR (-) in the first tumor, the
positive rate of ER/PR (+) in CBC were 33.3% in the BBC
group and 42.9% in the MBBC group. The consistent rate
of HER-2 status in bilateral breast tumors was 88.6% for
patients with BBC (see Table 5).

© Annals of Translational Medicine. All rights reserved.

Survival analysis

The median follow-up time was 67.9 months (7.7-155.6 months)
in all patients, 66.3 months (18.8—-153.7 months) in the
SBBC group, 82.0 months (36.5-155.6 months) in the
MBBC group, and 64.3 months (7.7-151.5 months) in the
UBC group. For survival outcome events, the number of
those lost to follow up in the SBBC, MBBC, and UBC
groups was 3 (3.1%), 2 (8.0%), 24 (8.6%), respectively.
For recurrence or metastasis, the number of those lost to
follow up in the three groups was 5 (5.1%), 1 (4.0%), and
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Table 5 Consistent rate of ER/PR and HER2 status in bilateral breast tumors of BBC

Group Both ER/PR (+) Both ER/PR (-) Both HER-2 (+) Both HER-2 (-) 1st: ER/PR (=), 2nd: ER/PR (+)
BBC 65.9% 14.6% 14.6% 74.0% 33.3%
SBBC 79.6% 10.2% 17.4% 77.6% 23.1%
MBBC 12.0% 32.0% 4.0% 60.0% 42.9%

ER, estrogen receptor; PR, progesterone receptor; HER-2, human epidermal growth factor receptor 2; BBC, bilateral breast cancer; SBBC,

synchronous bilateral breast cancer; MBBC, metachronous bilateral breast cancer.

Table 6 OS and DFS at 3-, 5-, and 10-year in the SBBC, MBBC, and UBC group

0OS (%) DFS (%)
Group
3-year 5-year 10-year 3-year 5-year 10-year
SBBC 96 91 94 91 78
MBBC 95 95 83 78 39
UBC 94 93 93 93 65

OS, overall survival; DFS, disease-free survival; SBBC, synchronous bilateral breast cancer; MBBC, metachronous bilateral breast cancer;

UBC, unilateral breast cancer.

26 (9.3%), respectively. As of 29 January 2021, the all-
cause mortality of the SBBC, MBBC, and UBC groups was
8.4% (8/95), 8.7% (2/23), and 7.0% (18/256), respectively.
The local recurrence or metastasis rate among the three
groups was 9.7% (9/93), 25.0% (6/24), and 7.9% (20/254),
respectively; of these the percentages of only recurrence and
no metastasis rate were 2.2% (2/93), 4.2% (1/24) and 2.0%
(5/254), respectively; only metastasis and no recurrence
rate were 5.4% (5/93), 12.5% (3/24), and 5.1% (13/254),
respectively; and recurrence and metastasis rates were 2.2%
(2/93), 8.3% (2/24), and 0.8% (2/254), respectively.

The 3-, 5-, and 10-year OS and DFS were calculated
using the life table method

The 5-year OS of SBBC, MBBC, and UBC group were
91%, 95%, and 93%, respectively. The 10-year OS were
85%, 48%, and 77%, respectively. The 5-year DFS were
91%, 78%, and 93%, respectively. The 10-year DFS were
78%, 39%, and 65% respectively (see Table 6).

Survival differences were compared using the Kaplan-
Meier method

There was no significant difference in OS (P=0.567) and
DFS (P=0.816) between the SBBC and UBC groups using a
log rank test. Patients with MBBC had similar OS (P=0.866)
but shorter DFS (P=0.020) than those with UBC (see
Figure 3).

© Annals of Translational Medicine. All rights reserved.

Subgroup analysis

We created ROC curves for age at first diagnosis on
prognosis. The age corresponding to the maximum
Youden index was about 55 years old. Therefore, an age
of 55 was set as the cut-off for subgroup analysis. The
DFS comparisons showed that patients with MBBC were
significantly worse than those with UBC (P<0.001) as were
patients with SBBC (P=0.044) if the first diagnosis occurred
at age <55 years old (see Figure 4). Among the three groups,
DFS did not show significant differences if the age was
>55 years (P=0.897). Comparisons of OS showed that there
were no statistical differences at age <55 years (P=0.696) or
age >55 years (P=0.565) among the three groups.

Stratified by ER/PR status of the first tumor, the OS
comparison showed that OS for MBBC was worse than that
of UBC, if ER/PR was positive (P=0.041) (see Figure 5),
while there was no significant difference among the SBBC,
MBBC, and UBC groups, if the ER/PR was negative
(P=0.243). The DFS comparisons showed no obvious
differences among the three groups regardless of ER/PR (+)
(P=0.405) or ER/PR (=) (P=0.388).

The prognostic model was established using Cox
regression analysis

Univariate Cox regression analysis was performed using
all clinicopathological features of the patients. The results
showed that statistically significant factors related to OS
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Figure 3 OS and DFS comparison of the SBBC, MBBC, and UBC groups. (A) OS. (B) DFS. SBBC, synchronous bilateral breast cancer;

MBBC, metachronous bilateral breast cancer; UBC, unilateral breast cancer; OS, overall survival; DFS, disease-free survival.
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Figure 4 DFS comparison of patients with SBBC, MBBC, and
UBC at first diagnosis age <55 years. SBBC, synchronous bilateral
breast cancer; MBBC, metachronous bilateral breast cancer; UBC,

unilateral breast cancer; DFS, disease-free survival.

were age at first diagnosis, neoadjuvant chemotherapy,
N stage, lymphovascular invasion, and ER/PR status of
the first tumor. Statistically significant factors related
to DFS were group, other family history of malignancy,
gender of surgeon, neoadjuvant chemotherapy, N stage,
lymphovascular invasion, and ER/PR status of first tumor.
Considering that the age at first diagnosis might affect
recurrence and metastasis of breast cancer, we set age
55 years as the cut-off in the prognostic model according
to the ROC curve. This study focused on the effect of BBC

© Annals of Translational Medicine. All rights reserved.
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Figure 5 OS comparison of patients with SBBC, MBBC, and UBC
with estrogen/progesterone receptor positive status of first tumor.
SBBC, synchronous bilateral breast cancer; MBBC, metachronous
bilateral breast cancer; UBC, unilateral breast cancer; OS, overall

survival.

on prognosis, and as such the group was also included as
an influencing factor in the prognostic model. Multivariate
Cox regression analysis including the above variables
showed that age at first diagnosis >55 years [hazard ratio
(HR) =3.443; 95% CI: 1.099-10.784] and ER/PR (-) (HR
=3.152; 95% CI: 1.010-9.836) of the first tumor were
independent risk factors for OS (see Table 7). In the MBBC
group (HR =3.731; 95% CI: 1.009-13.793), age at first
diagnosis <55 years (HR =2.689; 95% CI: 1.011-7.152),
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Table 7 Multivariate Cox proportional hazards model for OS

Hong et al. Clinicopathology and prognosis of BBC

Variable HR 95% CI P value
Group 0.834
SBBC vs. UBC 0.688 0.202-2.345 0.550
MBBC vs. UBC 0.828 0.097-7.054 0.863
Age of first cancer (=55 vs. <55 years) 3.443 1.099-10.784 0.034*
N stage (=2 vs. <2) 2.204 0.620-7.828 0.222
Lymphovascular invasion (yes vs. no) 1.623 0.438-6.008 0.469
Neoadjuvant chemotherapy (yes vs. no) 2.441 0.611-9.743 0.206
ER/PR status (negative vs. positive) 3.152 1.010-9.836 0.048*

*, P<0.05 was considered statistically significant. OS, overall survival; HR, hazard ratio; Cl, confidence interval; SBBC, synchronous
bilateral breast cancer; UBC, unilateral breast cancer; MBBC, metachronous bilateral breast cancer; ER, estrogen receptor; PR,

progesterone receptor.

Table 8 Multivariate Cox proportional hazards model for DFS

Variable HR 95% CI P value
Age of first cancer (<55 vs. =55 years) 2.689 1.011-7.152 0.048*
Group 0.131
SBBC vs. UBC 1.203 0.437-3.310 0.720
MBBC vs. UBC 3.731 1.009-13.793 0.048*
Lymphovascular invasion (yes vs. no) 3.680 1.376-9.837 0.009*
ER/PR status (negative vs. positive) 3.991 1.475-10.801 0.006*
Neoadjuvant chemotherapy (yes vs. no) 1.086 0.361-3.272 0.883
Family history of other cancers (yes vs. no) 3.956 1.394-11.229 0.010*
N stage (=2 vs. <2) 6.603 2.537-17.187 <0.001*
Gender of surgeon (female vs. male) 4.402 0.781-24.815 0.093

*, P<0.05 was considered statistically significant. DFS, disease-free survival; HR, hazard ratio; Cl, confidence interval; SBBC, synchronous
bilateral breast cancer; UBC, unilateral breast cancer; MBBC, metachronous bilateral breast cancer; ER, estrogen receptor; PR,

progesterone receptor.

family history of other malignant tumors (HR =3.956;
95% CI: 1.394-11.229), N2 or N3 (HR =6.603; 95% CI:
2.537-17.187), lymphovascular invasion (HR =3.680; 95%
CI: 1.376-9.837), and ER/PR (=) status (HR =3.991; 95%
CI: 1.475-10.801) of the first tumor were independent risk
factors for DFS (see Table 8). Prognostic models for OS and
DFS were presented as forest plots (Figure 6).

With the UBC group as the control group, the adjusted
and unadjusted HR values and 95% CI of the SBBC and
MBBC groups are shown in Table 9. The risk of recurrence
or metastasis was 2.964 times (95% CI: 1.084-8.105) higher

© Annals of Translational Medicine. All rights reserved.

in the unadjusted analysis of patients with MBBC (P=0.034)
and 3.731 times (95% CI: 1.009-13.793) higher in the
adjusted analysis of patients with MBBC (P=0.048) than
that in those with UBC.

Discussion

In the past 13 years, among patients with breast cancer
undergoing surgical treatment at the First Medical Center
of Chinese PLA General Hospital, 98 were patients with
SBBC, and 25 were patients with MBBC, accounting
for 1.6% and 0.4% of the breast cancer population,
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Figure 6 Forest plots of prognostic model. (A) OS. (B) DFS. HR, hazard ratio; CI, confidence interval; UBC, unilateral breast cancer;

SBBC, synchronous bilateral breast cancer; MBBC, metachronous bilateral breast cancer; ER, estrogen receptor; PR, progesterone receptor;

OS, overall survival; DFS, disease-free survival.

Table 9 HR values of adjusted and unadjusted SBBC and MBBC compared with UBC

Unadjusted

Adjusted

Group DFS (o)

DFS 0s

HR (95% Cl) P value HR (95% ClI)

P value

HR (95% ClI) P value HR (95% ClI) P value

UBC 1 (reference) - 1 (reference)

SBBC 1.151 (0.476-2.785)  0.754

MBBC  2.964 (1.084-8.105) 0.034 0.924 (0.198-4.316)

0.750 (0.264-2.124)  0.588
0.919 3.731 (1.009-13.793) 0.048

1 (reference) - 1 (reference) -

1.208 (0.437-3.310)  0.720 0.688 (0.202-2.345)  0.550

0.828 (0.097-7.054)  0.863

HR, hazard ratio; SBBC, synchronous bilateral breast cancer; MBBC, metachronous bilateral breast cancer; UBC, unilateral breast cancer;

Cl, confidence interval; DFS, disease-free survival; OS, overall survival.

respectively. The incidence of SBBC in this study was
significantly higher than that of MBBC, while some studies
from Western countries found that the incidence of MBBC
was higher than that of SBBC (2,7,17-19). Some studies
have also reported similar incidences of MBBC and SBBC
(4,20-22). A meta-analysis showed that the incidence of
SBBC and MBBC in patients with breast cancer was 2%
(95% CI: 2-3%) and 3% (95% CI: 2-5%) (2), respectively,
which is higher than the incidence in this study. Possible
reasons for this difference are as follows: (I) in this study,
55 patients with MBBC who did not undergo surgery
on one side of the bilateral breast tumors in our hospital
were excluded, which reduced the proportion of enrolled
patients with MBBC. (II) Given the progress of imaging
technologies, especially the popularization of breast MRI,

© Annals of Translational Medicine. All rights reserved.

more patients were diagnosed with SBBC. (III) Sandberg
et al. (18) reported that the risk of CBC development in
patients with UBC has not significantly decreased over
20 years. However, the period of follow up in this study
was not long enough. (IV) Previous data showed that the
risk of CBC increased to 2-6 times in patients with UBC
with an absolute risk of 0.5-0.75% per year (22). In recent
years, the widespread use of endocrine therapy, such as
ER modulators and aromatase inhibitors, has significantly
reduced the risk of MBBC. Population-based studies have
shown that the incidence rate has dropped to 0.1-0.3%
per year (23). A study from the Tianjin Medical University
Cancer Institute and Hospital, China, showed a prevalence
of 1.8% among patients with BBC, which is similar to that
found in our study (12). However, the study did not divide
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the BBC group into SBBC and MBBC groups for further
analysis. A study based on Indian population data showed
a higher incidence of SBBC (0.38%) than MBBC (0.18%),
which is similar to the findings of this study (5). These
results suggest that the epidemiology of SBBC and MBBC
in Asia is different from that in Western countries. It might
be related to the low mutation rate of the BRCA gene in
Asian populations, and different lifestyles and different
approaches to breast cancer screening.

The median time interval between the diagnosis of
bilateral breast tumors in patients with MBBC was 42.69
months. This is highly consistent with the findings of a
multicenter study in Taiwan (46.70 months) (11). Based
on a large population of Surveillance, Epidemiology, and
Ends Results (SEER) data, Qiu et 4/ (6) also showed an
interval of 45.62 months. Recently, a study on a Western
population reported that the median time interval in
patients with MBBC was as long as 111 months (7). This
interval is clearly longer than the time interval of MBBC in
China. This suggests that the biological behavior of breast
cancer occurrence and development is different for different
ethnicities. The risk of developing metachronous CBC does
not significantly reduce over time. In addition, the fact that
that the peak onset of breast cancer in Asian populations
is earlier than that in Western population (24) might be
associated with this observation to some extent.

Compared with patients with UBC, patients with
SBBC were more likely to be older at first diagnosis and
to have a family history of breast cancer, non-infiltrative
carcinoma, a lower pTNM stage, and a luminal A type
of breast cancer. Patients with MBBC were more likely
to be postmenopausal, have a higher pTNM stage, and
have an ER/PR (-) and triple-negative type breast cancer.
A study from Sun Yat-sen University Cancer Center in
China showed that patients with BBC were more likely to
be postmenopausal, have HER-2 negativity, and present
with advanced disease than patients with UBC, which
is similar to the features in patients with MBBC in our
study. Moreover, they found that the rate of ER-positive
status in patients with BBC was higher than 70%, which
was confirmed in patients with SBBC in our study (10). In
patients with BBC in our study, there were no statistical
differences in tumor pathological characteristics between
the first and the second tumor. The consistent rate of ER/
PR status and HER-2 status was 80.5% (SBBC: 89.8%,
MBBC: 44.0%) and 88.6% (SBBC: 95.0%, MBBC: 64.0%),
respectively. For patients with ER/PR (-) of the first tumor,
the positive rate of ER/PR in CBC were 23.1% in the
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SBBC group and 42.9% in the MBBC group. This supports
the observation reported by Permi ez 4l. (25), that the status
of ER/PR of tumors on both sides in patients with BBC
is highly consistent (SBBC: 79.2%, MBBC: 49.5%), and
the consistent rate of ER/PR in patients with SBBC was
significantly higher than that in those with MBBC. This
indicates that bilateral tumors of the same patient occur in
the same microenvironment, and the type of tumor might
have been identified at an early stage. In addition, based on
the ER/PR (-) status of the first tumor, a relatively large
proportion of CBC with ER/PR (+) status remain. This
suggests that endocrine therapy after the diagnosis of breast
cancer on one side might have a certain preventive effect on
the incidence of CBC.

In terms of surgery, the proportion of mastectomy
in this study in patients with BBC was high. The
breast-conserving rate was less than 10%, which is
significantly lower than that in European and American
populations (7). However, patients with breast cancer
generally have a low breast-conserving rate in China. For
example, patients with SBBC and MBBC had low breast-
conserving rates of 9.7% and 2.8%, respectively, in Shi
et al’s study (10). This is consistent with other studies in
the Chinese population where the surgical methods used
for both breasts were mostly the same as those used in this
study (10,12). Lack of a correct understanding of BCS in
Chinese patients with breast cancer or excessive worry
about recurrence and metastasis even if patients understand
the prognosis of BCS might prompt them to opt for a more
radical surgical procedure.

The proportion of ER/PR (-) in the first tumor of
patients with MBBC was significantly higher than that of
SBBC patients. Moreover, cumulative risk functions showed
that patients with ER/PR () breast cancer were more likely
to develop MBBC than those with ER/PR (+) breast cancer.
These findings confirm those of previous reports (12,22,23).
This was probably because patients with ER/PR (+)
breast cancer received endocrine therapy, resulting in the
reduction of CBC.

There was no significant difference in OS and DFS
between patients with SBBC and UBC. Patients with
MBBC had similar OS but worse DFS (P=0.020) than those
with UBC. Further stratified analysis showed that if the
age at first diagnosis was <55 years, the MBBC group had
significantly worse DFS than the UBC (P<0.001) and SBBC
(P=0.044) groups. The prognosis in studies with Chinese
patients with BBC and UBC differs from these findings.
Wang ez al. (12) found that patients with BBC and UBC had
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similar prognoses (P>0.05), while another study indicated
that patients with BBC had shorter DFS and OS than
patients with UBC. The prognosis of patients with SBBC
and MBBC is still controversial. Some studies have shown
that prognosis in patients with SBBC was better than those
with MBBC (20), while others have reported that prognosis
of SBBC was significantly worse than that of MBBC (6).
This discrepancy might be related to different diagnostic
time periods between SBBC and MBBC in various studies,
but the role of race and tumor characteristics should not
be ignored. In the SBBC group, the proportion of luminal
A type, lower TNM stage, and non-infiltrative carcinoma
were higher, and the prognosis was almost the same as that
of the UBC group. Although the MBBC group received a
series of anti-cancer treatments after the first diagnosis of
breast cancer, the characteristics of CBC tumors were that
they were more aggressive, and showed a higher TNM-
stage and more triple-negative breast cancer. Therefore,
real-world data showed that compared with patients with
UBC, patients with MBBC did not have significantly
different survival after secondary adjuvant therapy, but the
risk of recurrence and metastasis increased. Young age at
first diagnosis was a risk factor for poor DFS.

The Cox proportional hazards model showed that the
risk of recurrence or metastasis in the unadjusted MBBC
group was 2.964 times higher than that of the UBC group
(95% CI: 1.084-8.105), and the risk reached 3.731 times
after adjustment (95% CI: 1.009-13.793). Age at first
diagnosis >55 years and ER/PR (-) of the first tumor were
independent risk factors for OS. In the MBBC group, age
at first diagnosis <55 years, having a family history of other
malignant tumors, N2 or N3, lymphovascular invasion,
and ER/PR (-) of the first tumor were independent risk
factors for DFS. A study which was also based on a Chinese
population showed that MBBC was a risk factor for OS
and DFS. The HR values of recurrence and metastasis
in the unadjusted and adjusted MBBC group were 4.721
(95% CI: 3.737-5.965) and 6.437 (95% CI: 4.348-9.529),
respectively. The HR values of death outcome events in
the unadjusted and adjusted MBBC group were 2.264
(95% CI: 1.628-3.149) and 6.834 (95% CI: 3.628-12.872),
respectively. Only young age and BCS were independent
adverse prognostic factors in patients with BBC (10). Some
studies from other countries showed that the HR values of
MBBC ranged from 1.1 to 1.84 (26-28), and the HR value of
SBBC was greater than 1 or less than 1. The reasons for these
differences might be as follows: (I) at present, there is no
unified standard for the time interval cut-off between SBBC
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and MBBC. Different studies chose 3 months, 6 months,
1 year, or even 5 years. (II) The defined times for DFS and
OS are different. Some studies start from the date of first
diagnosis of the first tumor, while others started from the
date of diagnosis in CBC, resulting in different calculated OS
and DFS. (IIT) Different populations are included in various
studies and different kinds of data are unavailable in various
databases. Therefore, different independent risk factors are
prone to occur in Cox proportional hazards model.

The current study involved a cohort study based
on real-world data. In recent years, fewer studies have
been conducted on BBC in Asia, especially in China.
This study contributes to a better understanding of the
clinicopathological features of patients with BBC in China
to predict their morbidity and prognosis to guide clinical
decision-making. In addition, we defined patients with
BBC who had received bilateral breast surgery performed
in the same hospital within 13 years as the MBBC group.
The OS and DFS of patients with SBBC and MBBC were
calculated from the time of first diagnosis rather than CBC,
making the groups comparable. However, this study still
had some limitations. First, as a single-center retrospective
study, it inevitably presents confounding bias. Nonetheless,
the incidence of BBC is very low, and it is difficult to
carry out large-scale prospective studies. In this study,
stratified analysis, multivariate Cox regression analysis,
and other methods have been used to reduce the influence
of confounding factors as much as possible. Secondly, the
generalization of conclusions may have been affected by the
few patients diagnosed with MBBC. Continued extension
of follow up or inclusion of data from multicenter studies
for analysis will benefit the accumulation of cases and the
reliability of conclusions.

There were differences in clinicopathological
characteristics between patients with BBC and UBC in this
study. Compared with patients with UBC, patients with
SBBC were significantly more likely to be older at age of
first diagnosis, have a family history of breast cancer, have
non-infiltrative carcinoma, lower pTNM stage, and luminal
A type carcinoma of the first tumor. Patients with MBBC
were more likely to be postmenopausal and have a higher
pTINM stage, ER/PR negativity, and triple-negative type of
the first tumor. Patients with UBC with ER/PR-negative
breast cancer were more likely to develop CBC than those
with ER/PR-positive breast cancer. In terms of survival,
patients with MBBC, especially those younger than 55 years
of age at first diagnosis, had shorter DFS than patients
with UBC. Therefore, whether it is necessary to change
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the treatment and monitoring frequency of patients with
MBBC to reduce their recurrence and metastasis remains to
be studied further.
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