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Purpose: Describing the clinical features of patients with breast cancer in an area is
important to provide the information for the local oncologist to make sound treatment
plans. In this study, we explored the clinical features of breast cancer patients in Southern
Shaanxi Province, China.

Patients and Methods: A total of 328 breast cancer patients between 2010 and 2015 were
recruited at our hospital. Patients’ clinical information and the results of the histopathological
examination were collected. Independent sample #-test and Cox regression were used to analyze the
data.

Results: The peak age onset of these patients was between 45 and 50. At diagnosis, 8.23%
of patients were at clinical stage 1 and 29.57% were triple-negative breast cancer subtype.
High expression of Ki-67 in these patients was found associated with triple-negative breast
cancer. The 5-year survival rate in these patients was 66.4%, and the survival rate in stage 1
and 2 patients (88.2%) was significantly higher than that in stage 3 and4 (57.4%).
Conclusion: We here reported the clinical features of patients with breast cancer in Southern
Shaanxi Province, China. The breast cancer patients in Southern Shaanxi Province showed a unique
clinical feature.
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Introduction
Breast cancer is one of the most common cancers in women worldwide, and it is the
leading cause of death in both developed and developing countries.' Although the
incidence rate of breast cancer is lower in Asian population compared with other races,
there is an increasing trend in China over the past two decades.” Environmental pollution
is considered to be one of the main causes of breast cancer.’ Metals are ubiquitous in the
environment from natural sources, industry, and fossil fuel combustion.* Some metals,
including mercury, cadmium, and lead have been judged carcinogenic in humans by the
International Agency for Research on Cancer, but the mechanism of these chemicals
causing breast cancer is unclear.” One explanation is that these chemicals are traditionally
defined as carcinogens, and some of them fall into the class of endocrine-disrupting
compounds.®

In recent years, several biomarkers including estrogen receptor (ER), progester-
one receptor (PR), human epidermal growth factor receptor-2 (HER2), and prolif-
eration marker Ki-67 have been used for prediction and treatment guidance of
breast cancer.” Usually, ER-positive patients will benefit from hormonal therapy.
Overexpression of HER2 is associated with more aggressive tumor type and poor
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clinical outcome.® Ki-67 is a nuclear protein associated
with cell proliferation and used as a prognostic marker in
many malignant tumors including breast cancer.”

Breast cancer can be divided into triple-negative breast
cancer (TNBC) and non-TNBC. TNBC is defined by the
lack of expression of hormone receptors (ER and PR) and
low expression of HER2, and do not respond to hormonal
or anti-HER2 therapies.'® Therefore, reporting the preva-
lence of breast cancer subtypes in an area will guide local
oncologists to make an efficient treatment plan. In this
study, we collected and analyzed the data of 328 breast
cancer patients from Southern Shaanxi province, China,
and reported the clinical feature of these breast cancer
patients.

Patients and Methods

Patients

This retrospective study was conducted from 2010 to 2015
at 3201 hospital, Xi’an Jiaotong University Health Science
Center, in Southern Shaanxi Province. A total of 328
patients were recruited. The medical information including
age, tumor position, expression of ER and PR, expression
of Ki-67, HER2 status and disease stage at diagnosis, etc.
were recorded. Eighty-nine patients have available infor-
mation of survival time during the follow-up. The study
was approved by the Institutional Review Board of 3201
hospital. The informed consent was obtained from all
patients. The procedures performed in this study involving
human participants were in accordance with the Helsinki
Declaration of 1975, as revised in 2008.

Histopathological Examination

The patients were grouped into four subtypes based on the
expression of genetic markers. Tumor phenotypes were
categorized as luminal A (ER+ and/or PR+/HER2-), lumi-
nal B (ER+ and/or PR+/HER2+), triple-negative (ER- and
PR-/HER2-), and basal-like (ER-/PR-’HER2+). The
patients were also divided with
a commonly used Ki-67 expression value of 20% as the

into two groups

cutoff. Breast cancer is designated as T4d in the American
Joint Committee on Cancer Tumor, Node, Metastasis
(TNM) staging system as previously described.''

Patients were examined at our hospital and the clinical
characteristics including histology information, tumor size,
axillary lymph node metastasis, pathological tumor-node-
metastasis staging, ER, PR, HER-2 status, and Ki-67
expression level were collected. Tumor specimens were

processed within 30 minutes from surgery for pathology
testing. Tumor tissues were fixed in 10% neutral formal-
dehyde for 6~48 hours, and then embedded in paraffin and
cut into 5 pm slices. Tumors were graded as 1, 2, and 3
based on the information of three parameters: the forma-
tion of nuclear pleomorphism, the formation of tubules,
and the number of mitoses. The scores from the three
parameters were summed up and ranged from 3 to 9:
3-5 for grade 1 with well-differentiated tumor; 6—7 for
grade 2 with moderately differentiated tumor; and 8-9 for
grade 3 with the poorly differentiated tumor. HER-2 status
was decided by immunohistochemistry staining, scores 0
and 1 were considered as negative, 2 and 3 were consid-
ered as positive. For ER and PR scoring, the breast cancer
specimens with >1% positively staining cells by immuno-
histochemistry were considered ER or PR positive. Ki-67
proliferation level was determined by the percentage of
positive cells among the tested cells. For each patient, the
pathological testing results were reviewed by two qualified
pathologists for interpretation and diagnosis.

Treatment

The treatment methods include surgical resection, che-
motherapy, radiotherapy, and endocrine therapy. Most of
the time, the treatment plan is the result of communication
between doctors and patients based on the development of
the tumor, the patient’s economy, and the patient’s reasons.

Statistical Analysis

Data are reported as the mean+SD. An independent sam-
ple t-test was used to assess the difference between differ-
ent disease subtypes. Cox regression was used for survival
analysis. R version 3.0.2 was used for all the statistical
analyses in this study.

Results

The Characteristics of Patients

The average age of the breast cancer patients is 50.49 in
this study. Of the patients, 85.64% have an age-onset
between 35 and 65 years old, and the peak age of breast
cancer is from 45 to 50 years old (Table 1). The histo-
pathology classification showed about 97 (29.57%) breast
cancer patients are TNBC subtype, followed by luminal
B subtype (32.01%). Luminal A and HER2 positive sub-
types share the rest of the patients. Of the patients, 40.24%
were at T1 stage. Of the patients, 32.93% were at T2 stage.
15.55% and 11.28% of the patients were at T3 and T4,
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Table | Demographic Characteristics of Breast Cancer Patients
Included in Study

Variables Number (%)
Age 50.49+10.55
Tumor location
Left 173 (52.74)
Right 155 (47.26)
Clinical stage
| 27 (8.23)
2 196 (59.76)
3 93 (28.35)
4 12 (3.66)
Molecular subtype
Luminal A 87 (26.52)
Luminal B 105 (32.01)
Triple negative 97 (29.57)
HER2 type 39 (11.89)
T stage
Tl 132 (40.24)
T2 108 (32.93)
T3 51 (15.55)
T4 37 (11.28)
N stage
NO 148 (40.55)
NI 119 (32.60)
N2 76 (20.82)
N3 22 (6.02)

respectively. One hundred and forty-eight patients were at
NO, 119 patients at N1, 76 and 22 patients were at N2 and
N3, respectively (Table 1).

Clinical Characteristics and Breast
Cancer Subtypes

We further tested the relationship between clinical character-
istics and breast cancer subtypes. There were 159 and 169
patients in age-onset “<50” and “>50" groups. Of the
patients, 23.27% and 55.97% were Luminal B and TNBC
subtype in the “<50” group, compared with 10.65% and
69.82% for the two subtypes in the “>50” group (Table 2).
The results showed there was a significant difference in
subtypes distribution between the early and late age-onset
group (P value=0.012). The average value of Ki-67 expres-
sion among the patients was 45.11+25.90% (range 1-90%).

Of the patients, 61.05% and 11.58% in the low Ki-67
expression group are luminal A and luminal B, respectively.
Of the patients, 21.05% are triple-negative and 7.22% for
HER2 type. In high Ki-67 expression group, only 19.31% of
the patients are luminal subtype and 76.82% for triple-
negative, and 3.86% for HER2 type (Table 2). The statistical
test produced a P value less than 2.1x107"°, which displayed
a strong association between Ki-67 expression level and
breast cancer subtypes. We also detected an association
between T stage and breast cancer subtype (P value=0.008).

The Correlation Between ER/PR Status

and Ki-67 Expression Level

We further studied the correlation between ER/PR status
and Ki-67 expression level as ER/PR status was important
prognostic marker in breast cancer subtype classification.
Ninety-seven patients were ER+ and/or PR+ group and
206 patients in ER-/PR-group (Table 3). The average Ki-
67 expression value in ER+ and/or PR+ group was 19.48%
and 57.38% in ER-/PR-group (Table 3). There was
a significant difference in Ki-67 expression between ER+
and/or PR+ and ER-/PR-group (P value < 2e '®). This
result suggested a strong relationship between the level
of Ki-67 expression and ER/PR status.

The Correlation Between HER2 and ER/
PR Status

HER?2 and ER, PR are all important prognostic markers for
breast cancer diagnosis. We investigated the correlation
between HER2 and ER/PR status. Eighteen patients were
HER?2 positive and 310 were HER2 negative. Among the
patients with HER2 negativity status, 66.2% of them were ER-
negative and 71.9% of them were PR negative. There was
a strong correlation between HER2 negativity and ER/PR
negativity. The statistical test produced a P value of
1.80x10~* (Table 4).

The Treatment and 5-Year Survival Rate

In Table 5, most patients received radical mastectomy
(94.10%). Of the patients, 74.72% and 34.95% received
29.48%
received endocrine therapy for 2—5 years when their positive

chemotherapy and radiotherapy. Of patients,
expression of ER was >5%. The 5-year survival rate in breast
cancer patients is 66.4% (95% CI=(0.924, 1.00)). We further
stratified the patients into stage 1 and 2 and stage 3 and 4.
Five-year survival rate in stage 1 and 2 patients was 88.2%
(95% CI= (0.95, 1.00)) and 57.4% (95% CI= (0.77,1.00)) in
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Table 2 Breast Cancer Subtypes in Our Patients

Features | Total | Luminal A Number | Luminal B Number | Triple Negative Number | HER2 Type Number P value
(%) (%) (%) %)
Age 0.012
<50 159 25 (15.72) 37 (23.27) 89 (55.97) 8 (5.03)
=50 169 22 (13.02) 18 (10.65) 118 (69.82) Il (6.51)
Ki-67 expression <2.1x107'®
<20% 95 58 (61.05) Il (11.58) 20 (21.05) 6 (7.22)
220% 233 0 (0) 45 (19.31) 179 (76.82) 9 (3.86)
Clinical stage 0.046
| 27 9 (33.33) 3 (1.1 13 (48.15) 2 (7.41)
I 196 25 (12.76) 28 (14.29) 132 (67.35) Il (5.61)
1]l 93 10 (10.75) 19 (20.43) 59 (63.44) 5(5.37)
v 12 3 (25.00) 5 (41.67) 3 (25.00) 1 (8.33)
T stage 0.008
| 45 12 (26.67) 3 (6.67) 27 (60.00) 3 (6.67)
2 229 31 (13.54) 36 (15.72) 151 (65.94) Il (4.80)
3 44 2 (9.52) 12 (27.27) 27 (61.36) 3 (6.81)
4 10 2 (20.00) 4 (40.00) 2 (20.00) 2 (20.00)
N stage 0.084
0 132 24 (18.18) 17 (12.88) 83 (62.88) 8 (6.06)
| 108 11 (10.19) 15 (13.89) 76 (70.37) 6 (5.56)
2 51 10 (19.60) 14 (27.44) 25 (49.02) 2 (3.91)
3 37 4 (10.81) 8 (21.62) 16 (43.24) 9 (24.33)
Abbreviation: HER2, human epidermal growth factor receptor-2.
Table 3 Ki-67 Expression Between Groups
Biomarkers Number of Cases Ki-67 Level (%) (MeantSD) P-value
ER+ and/or PR+ 97 19.48+17.48 <2x107'¢
ER-/PR- 206 57.38+19.42
HER2+ 24 36.71+21.59 0.098
HER2- 280 45.83+26.15
Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor-2.
Table 4 Correlation Between HER2 and ER/PR Status
Biomarkers Number of Cases ER-Number (%) PR-Number (%) P-value
HER2+ 18
HER2- 310 205 (66.2%) 222 (71.9%) 1.80x10°*

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor-2.
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Table 5 The Treatment Methods and Plan for These Patients

Treatment Patients Treatment Plan

Methods (%)

Surgical resection

Only tumor resection 2.13

Radical mastectomy 94.10

Breast-conserving 3.76

therapy

Chemotherapy 74.72 Epirubicin 5070 mg/m? combined with cyclophosphamide 400-600 mg/m? for 3—4 weeks, followed by

paclitaxel 135-175 mg/m?

Radiotherapy 34.95 50-60Gy/25-30f

Endocrine Therapy 29.48 The patients were given tamoxifen or letrozole orally after chemoradiotherapy for 2-5 years when the
positive expression of ER was > 5%

stage 3 and 4 patients. The survival curve between these two
groups is significantly different (P value =3.84x107).

Discussion

TNBC usually accounts for 15-20% of breast cancer.'? It
tends to more aggressive and is associated with a poor
prognosis and high recurrence rate.'* In United States,
TNBC could account for 39% of breast cancer cases in
premenopausal African-American women.'* In
Hong Kong and Southern China, only 13.4% of breast
cancer patients was TNBC.'> A study from Shanghai
showed that the prevalence of TNBC in breast cancer
was 12.9%.'® These results indicate that the proportion
of TNBC in different populations is very different. In our
report, the result is quite different from other studies, and
we found that a high proportion of patients was TNBC
subtype in Southern Shaanxi province. Southern Shaanxi
province is a special area in China. It is located in
a relatively closed environment in Qinling Mountains.
The previous report has shown that high soil selenium
concentrations were found in this area where soil selenium
concentrations could be >20 mg/kg.!” Some studies
hypothesized that selenium deficiency may be associated
with an increased risk of breast cancer.'® However, in the
United States, the researchers found that selenium intake is
not associated with incident breast cancer.'® These con-
flicting findings reveal that selenium plays a complex role
in the development of breast cancer, showing that the
relationship between selenium intake and the risk of breast
cancer is unclear. Another report revealed that soil cad-
mium and mercury pollution was detected in the produc-
tion of tea in Southern Shaanxi Province.”’ Dietary

mercury and cadmium were demonstrated to be associated
with a higher risk of breast cancer.'®?' Methylmercury
could promote breast cancer cell proliferation by stimulat-
ing estrogen.?? Similarly, cadmium also has been shown to
demonstrate estrogen-like activity, which is known to
increase breast cancer risk.>’ Unfortunately, few studies
have focused on the relationship between carcinogenic
properties of these metals and TNBC subtype in breast
cancer patients. The etiology of a high proportion of
TNBC in breast cancer patients in Southern Shaanxi
Province needs to be further investigated.

In this study, there was no difference in peak age of
breast cancer between our patients and other regions of
China.?* Early detection of breast cancer is very important
for patients as treatment is often more effective at an early
stage. Only 8.23% of the diagnosed patients are stage 1 in
this study. Of the patients, 32.01% are stage 3 and 4. This
distribution of disease stage at initial diagnosis is similar
to that (13.5%) from Renmin Hospital in Wuhan, China.*
Compared with 78% of newly diagnosed cases were stage
1 in Japan, this number was very low in China, which
suggested a lack of breast cancer early detection program
in China.”® That was easy to understand that the 5-year
overall survival rate in this study was 66.4%, lower than
76.5% from China, 87.0% from Japan, and 88% from the
United States.?” In our report, we detected a higher pro-
portion of TNBC in Ki-67 expression. Ki-67 is a nuclear
antigen present in fast proliferating cells that have been
widely used in cancer diagnosis.”® Studies showed a high
level of Ki-67 was associated with severity of tumor and
poor prognosis in breast cancer and Ki-67 could be used to
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indicate different prognosis and treatment in TNBC
patients.>

Conclusion

In conclusion, we here reported that 29.57% of the breast
cancer patients in Southern Shaanxi Province were TNBC,
which showed a unique clinical feature in these patients.
Our study also provides evidence that the TNBC subtype
was associated with high expression of Ki-67, which
showed a similar pattern of clinical characteristics with
other regions of China.
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