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Abstract 
Objective: To investigate the clinicopathological and immunohistochemical 
features of triple-negative breast cancer. Methods: The clinicopathological 
and immunohistochemical data (Ki-67, CK5/6, EGFR, E-Ca, SAM, P53, P63, 
FAS) of 199 female patients who were treated for breast cancer in thyroid and 
breast surgery of Xiaogan Central Hospital from January 2015 to December 
2016 was retrospectively analyzed by using spss22.0 statistical software and 
chi-square analysis. Results: Triple-negative breast cancer (replaced by TNBC 
below) and non-triple negative breast cancer (replaced by non TNBC below) 
in age, tumor size, lymph node metastasis, SAM, P53, P63 and FAS have no 
statistical difference (P > 0.05, see Table 1), while in WHO grade of invasive 
ductal carcinoma, KI-67, CK5/6, EGFR, E-Ca they have statistical differences 
(P < 0.05, see Table 1). The invasive ductal carcinoma WHO grade of TNBC 
is higher than that of non TNBC. It’s positive rate of Ki-67, CK5/6, EGFR 
(96.67%, 58.33%, 72.22%) and negative rate of E-Ca (68.18%) are higher than 
those of non TNBC (75.74%, 29.03%, 18.92%, 30.38%) (P < 0.05, see Table 1). 
Conclusions: The invasive ductal carcinoma WHO grade of TNBC is higher 
than that of non TNBC, while it’s Ki-67, CK5/6, EGFR positive rate and the 
negative rate of E-Ca are significantly higher than those of non TNBC. The 
immunohistochemical index above is expected to become potential targets for 
the treatment of TNBC.  
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1. Introduction 

Breast cancer is a more common malignancy in women. The number of new 
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breast cancer patients is about 1.2 million each year. About 400,000 people have 
dead each year from breast cancer and the data increased by 2% to 3% per year 
[1]. At present, the medical research on breast cancer has entered the era of mo-
lecular level. Accurate grasp of breast cancer molecular typing characteristics is 
the necessary prerequisite of individual accurate treatment [2]. Although the 
treatment of breast cancer has been more mature, but the effect of endocrine 
therapy, targeted drug therapy and even chemotherapy is not very good for non 
TNBC due to the lack of expression of ER (estrogen receptor), PR (progesterone 
receptor), and HER-2 (human epidermal growth factor receptor 2) [3], which 
means that the need of finding other treatment breakthroughs is urgent. The cli-
nicopathological and immunohistochemical data (Ki-67, CK5/6, EGFR, E-Ca, 
SAM, P53, P63, FAS) of 199 female patients who were treated for breast cancer 
in thyroid and breast surgery of Xiaogan Central Hospital from January 2015 to 
December 2016 was retrospectively analyzed below. 

2. Materials and Methods 
2.1. Materials 

We selected 199 cases of breast cancer patients treated in Xiaogan City Center 
Hospital from January 2015 to December 2016 who underwent surgical treat-
ment, postoperative pathology and immunohistochemistry. 199 cases of breast 
cancer patients were all female patients. The data of age, tumor diameter, lymph 
node metastasis, pathology, ER, PR, HER-2, KI-67, CK5/6, EGFR, E-Ca, SAM, 
P53, P63, FAS, Invasive ductal carcinoma patients WHO classification was col-
lected as follows. One thing to note, the sample size was not same in all the pa-
rameter such as Expression of EGFR, P53, P63, SAM, FAS, E-Ca, because we 
found that there were some differences in the types of immunohistochemical 
markers detected in each tumor specimens during our retrospective study. 

2.2. Methods 

Collecting the eligible cases and completing the record of clinicopathological 
and immunohistochemical data (Ki-67, CK5/6, EGFR, E-Ca, SAM, P53, P63, 
FAS). HER-2 according to immunohistochemical staining of cells can be divided 
into 0, 1+, 2+, 3+. Among them 3+ is positive, but 2+ need to be further con-
firmed by FISH (HER-2 gene copy < 0.4 is negative), and the rest is negative. 
Ki-67 positive cells < 14% is negative. For ER, PR, EGFR, P53, P63 and so on the 
positive cells ≥ 10.0% is positive, and <10.0% is negative. According to the St 
Gallen consensus [4] published in year 2013, breast cancer is divided into four 
molecular types. The specific classification is as follows: ER and PR positive, 
HER-2 negative, Ki-67 < 14% is Luminal A type; ER and/or PR positive, HER-2 
negative, Ki-67 ≥ 14% and ER and/or PR positive, HER-2 positive, Ki-67 over-
expression are Luminal B type; ER and PR negative, HER-2 positive is HER-2 
positive type; ER, PR, HER-2 are negative called triple negative type. 
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2.3. Statistical Analysis 

Statistical analysis uses spss22.0 statistical software and chi-square analysis. P < 
0.05 for the difference is statistically significant. 

3. Result 

Of the 199 women with breast cancer, 30 are TNBC, aged 42 - 80 years old, with 
average of age 56 years old. Their tumor diameter are 1 - 6 cm, with average 3.0 
cm. Lymph node metastasis rate is 46.67%, and the number of invasive ductal 
carcinoma WHO classification I, II, III are respectively 0, 1, 9. The positive rate 
of Ki-67, EGFR, P53, P63, SAM, FAS, CK5/6, are respectively 96.67%, 72.22%, 
83.33%, 14.29%, 20.00%, 60.00%, 58.33%. The negative rate of E-Ca is 69.18%. 
169 cases are non TNBC, aged 32 - 81 years, with mean age of 51 years old. Their 
tumor diameter are 0.3 - 9 cm, with average of 2.9 cm. Lymph node metastasis 
rate is 51.48%. The number of invasive ductal carcinoma WHO grade I, II, III 
are respectively 13, 76, 28. The positive rate of Ki-67, EGFR, P53, P63, SAM, 
FAS, CK5/6, are respectively 75.74%, 18.92%, 63.41%, 40.63%, 36.36%, 86.68%, 
29.03%. E-Ca negative rate is 30.38%. There are no significant differences in age, 
tumor diameter, lymph node metastasis, SAM, P53, P63, FAS between the 
TNBC and non TNBC (P > 0.05, Table 1), however the classification of invasive 
ductal carcinoma WHO, KI-67, CK5/6, EGFR, E-Ca are statistically different (all 
P < 0.05, Table 1). 90% of TNBC invasive ductal carcinoma’s WHO grade grade 
is III, while the number of non TNBC is 23.92%, indicating that the TNBC inva-
sive ductal carcinoma histological grade is higher than non TNBC. The TNBC’s 
positive rates of Ki-67, CK5/6, EGFR and negative rate of E-Ca are higher than 
those of non TNBC (all P < 0.05, Table 1). 

4. Discussion 

TNBC is ER (estrogen receptor), PR (progesterone receptor), and HER-2 (hu-
man epidermal growth factor receptor 2) all negative breast cancer, accounting 
for about 10% - 22% of total breast cancer. This kind of breast cancer has be-
come a hot spot in breast cancer research because of the poor results of chemo-
therapy, endocrine therapy and HER-2 targeted treatment, the rapid progress, 
aggressiveness, poor prognosis, common distant metastasis, poor prognosis and 
other features [5]. This paper retrospectively analyzed the clinical pathology and 
immunohistochemical data of 199 cases of female breast cancer patients treated 
with surgery in Xiaogan Central Hospital from January 2015 to December 2016. 
The clinicopathological and immunohistochemical data of TNBC and non 
TNBC are analyzed to compare the two to explore the specificity of TNBC. 

At present, there is no conclusive conclusion in the comparison of clinical 
pathology between TNBC and non TNBC. One study reported that there are 
significant differences in age, tumor size, lymph node metastasis and so on, 
while in whether menopause, invasive ductal carcinoma grade and other aspects  
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Table 1. Clinicopathological and immunohistochemical characteristics of triple-negative 
breast cancer and non-tri-negative breast cancer. 

Clinicopathological features Total Number TNBC non TNBC χ2 P 

Age      

≤35 8 0 8 

2.717 0.257 35 - 60 143 22 121 

≥60 48 8 40 

Diameter (cm)      

≤2 74 8 66 

3.226 0.199 2 - 5 96 19 77 

≥5 29 3 26 

Lymph node metastasis      

no 98 16 82 
0.236 0.627 

yes 101 14 87 

Invasive ductal carcinoma  
WHO classification 

     

I 13 0 13 

18.294 0.000 II 77 1 76 

III 37 9 28 

Ki-67      

<14% 42 1 41 
5.503 0.019 

≥14% 157 29 128 

EGFR      

+ 20 13 7 
14.868 0.000 

− 35 5 30 

P53      

+ 62 10 52 
1.069 0.301 

− 32 2 30 

P63      

+ 27 1 26 
0.908 0.341 

− 44 6 38 

SAM      

+ 25 1 24 
0.064 0.800 

− 46 4 42 

FAS      

− 10 2 8 

3.232 0.357 
+ 47 3 44 

++ 6 0 6 

+++ 2 0 2 

E-Ca      

+ 62 7 55 
10.374 0.001 

− 39 15 24 

CK5/6      

+ 32 14 18 
6.358 0.012 

− 54 10 44 
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the differences are not statistically significant [6]. But another study have shown 
that the differences of the two in age, tumor size, whether menopause and other 
aspects have no statistical significance, whlie in the lymph node metastasis, inva-
sive ductal carcinoma grade the differences have statistical significance [7]. 
There is significant difference in the classification of WHO grade in invasive 
ductal carcinoma (P < 0.05, Table 1), but there’s no significant difference be-
tween the two groups in terms of age, tumor diameter and lymph node metasta-
sis (All P > 0.05) in our report. It is reported that differences in this aspect may 
be due to genetic background, environmental factors or epidemiological differ-
ences [6]. 

Ki-67 as an alternative marker of tumor proliferation, has become a marker of 
distinguishing Luminal A type and Luminal B type breast cancer, and among 
them the higher expression one is of Luminal B type, the other one is Luminal A 
type. To judge whether Ki-67 expression is high or not, we need to take the dif-
ferences in the assessment of the organization into account [2]. They take 14% 
for the middle value in Xiaogan City Center Hospital. It has been found that 
Ki-67 expression in solid tumors is much higher than that in normal tissues and 
is associated with the development and metastasis of malignant tumors [8]. The 
high expression of Ki-67 in breast cancer is a detrimental effect on the prognosis 
of breast cancer [9], and Ki-67-positive patients have shorter disease-free surviv-
al and overall survival [10]. This study shows that the positive rate of Ki-67 in 
the TNBC (96.67%) is significantly higher than that in the non TNBC (75.74%), 
which also confirms the characteristics of rapid development, common poor 
prognosis, distant metastasis and poor prognosis etc. of TNBC. 

CK5/6 is a basal cell keratin, specifically expressed in the basal layer of epi-
thelial cells. As the tumor cells usually retain specific skeletal midline silk protein 
expression of the original cell type. In the comparative study between CK5/6 and 
breast cancer prognosis, malignancy and so on, it’s revealed that CK5/6 had bas-
al cell type breast cancer origin characteristics. So it can detect tumor tissue 
CK5/6 to distinguish basal cell type breast cancer [11]. This study finds that 
TNBC CK5/6 positive rate (58.33%) is significantly higher than non TNBC 
(29.03%), indicating that TNBC mostly originates in the basal layer of breast 
tissue, which is consistent with Bertucci’s study that 71% of TNBC shows basal 
phenotype and 77% of the basal-type breast cancer shows triple negative [12]. 

EGFR is a receptor for epithelial growth factor cell proliferation and signal 
transduction. It is one of the members of the epidermal growth factor receptor 
(HER) family and plays an important regulatory role in cell physiology. EGFR 
overexpression is common in epithelial tumors, whose cell proliferation is rapid 
and metastasis is common. One study shows that EGFR’s positive expression 
rate of TNBC is of up to 78% [13], which is consistent with this study (72.22%), 
and is significantly higher than that of non TNBC (18.92%), indicating that 
EGFR plays an important role in the progression of TNBC and can be used as a 
potential target for the treatment of TNBC. In addition, its overexpression is ra-
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lated with the poor disease-free survival of TNBC [14]. Moreover, recent studies 
have shown that cetuximab as a EGFR target drug can increase the total remis-
sion rate of TNBC [15]. 

E-Cadherin (simply referred to as E-Ca) is a kind of adhesion protein. It is 
reported that E-Ca positive expression rate is of 32.28%, which is similar to the 
results of this study (30.82%), and its low expression can cause tumor cell adhe-
sion decreased and promote its infiltration, local recurrence, lymphatic metasta-
sis and distant spread [16]. Valproic acid (VPA) and Xylosiloxine (SAHA) can 
up-regulate the expression of E-Ca mRNA in endometrial carcinoma cells [17], 
and it is possible to help the treatment of TNBC by interfering with E-Ca ex-
pression. 

5. Conclusion 

The invasive ductal carcinoma WHO grade of TNBC is higher than that of non 
TNBC, while it’s Ki-67, CK5/6, EGFR positive rate and the negative rate of E-Ca 
are significantly higher than those of non TNBC. The immunohistochemical in-
dex above is expected to become potential targets for the treatment of TNBC. 
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