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Abstract: Objective: The aim of the current study was to investigate correlation levels of CA125, CA153, and CEA in
the diagnosis and prognosis of triple-negative breast cancer (TNBC). Methods: A total of 342 patients with breast
cancer were selected for the present study, including 107 patients with TNBC (TNBC group) and 235 patients with
non-TNBC (non-TNBC group). Postoperative cancer antigen 125 (CA125), cancer antigen 153 (CA153), and carci-
noembryonic antigen (CEA) levels were detected. Moreover, correlation analysis of these levels in the diagnosis and
prognosis of TNBC was conducted. Results: Positive rates and levels of CA125 and CA153 in the TNBC group were
higher than those in the non-TNBC group (all P<0.05), while there were no differences in positive rates and levels
of CEA between the two groups (both P>0.05). An ROC curve of the combination of preoperative CA125, CA153,
and CEA levels in the diagnosis of TNBC showed that AUC, sensitivity, and specificity levels were 0.803, 0.991, and
0.706, respectively. Mean overall survival (0S) of the TNBC group (43.2 months) was lower than that of the non-
TNBC group (53.2 months; x?=24.160, P<0.001). In the TNBC group, the mean 0S of CA125 and CA153 positive
patients after the operation was shorter than that of CA125 and CA153 negative patients (39.7 vs. 47.7 months,
X?=7.790, P=0.005; 39.0 vs. 59.3 months, x*>=15.638, P<0.001). Conclusion: The combination of serum CA125,
CA153, and CEA has certain value in the diagnosis of TNBC, with high levels of CA125 and CA153 after the opera-
tion in TNBC patients indicating poor prognosis.
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Introduction ly higher than that of other BC types [7]. Due to
the poor effects of conventional and chemo-

Breast cancer (BC) is the most common cancer therapy treatment, as well as recurrence and

in women. Incidence of this disease has main-
tained an upward trend in China, seriously
endangering the health of women. Annual
occurrence and death cases of BC in China
account for 12.2% and 9.6% of total cases
worldwide [1]. Triple-negative breast cancer
(TNBC) refers to a special type of BC in which
estrogen receptors, progesterone receptors,
and human epidermal growth factor receptor 2
are all negative [2]. It has been reported that
incidence of TNBC accounts for about 10.6-
29.5% of all BCs [3, 4]. The particularity of
TNBC lies in the negative of the above three
receptors, leading to the poor effects of this BC
type regarding endocrine therapy, targeted
therapy, and chemotherapy [5, 6]. Incidence of
TNBC recurrence and metastasis is significant-

metastasis, the prognosis of TNBC is worse
than other BC types [8]. Therefore, it is impor-
tant for TNBC patients that quick and effective
diagnosis is conducted, along with efficacy
evaluations and prognosis judgement. Clinical
staff members have been searching for simple
and effective evaluation indicators [9]. Previous
studies have indicated that the combination of
serological tumor associated indicators pro-
vides good guiding significance for the diagno-
sis and prognosis of BC [10, 11]. However,
some studies have suggested that monitoring
of serological tumor associated indicators
comes with limitations, being widely disputed
[12]. At present, there are few studies concern-
ing the combination of serological indicators in
the diagnosis and prognosis of TNBC. Cancer
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antigen 125 (CA125), cancer antigen 153
(CA153), and carcinoembryonic antigen (CEA)
are serum markers for BC in clinic [13]. The
application value of CA125, CA153, and CEA in
the diagnosis and prognosis of TNBC was
explored in the current study.

Materials and methods
General information

General information of 342 BC patients, admit-
ted to Department of Breast Surgery of Medical
Communities of People’s Hospital of Fenghua
District, from January 2013 to January 2017,
was collected for retrospective analysis. Pa-
tients were aged 38-72 years, with an average
age of 54.91+8.6 years. These patients were
divided into two groups, the TNBC group (n=
107, aged 53.84£9.2 years old) and non-TNBC
group (n=235, aged 55.31+8.1 years old). The
present study was approved by the Ethics
Committee of Medical Communities of People’s
Hospital of Fenghua District, with all patients
providing informed consent.

Inclusion criteria: Patients met diagnostic crite-
ria of BC and TNBC [14]; Patients were aged
18-75 years old; Patients received radical mas-
tectomy and postoperative regular chemother-
apy procedures.

Exclusion criteria: Patients with incomplete
clinical data; Patients with serious heart, liver,
and kidney disease, as well as other diseases;
Patients with mental iliness or cerebrovascular
disease; Patients with other cancers or non-
primary BC.

Clinical and pathological staging

Clinical and pathological staging was evaluated
according to The 7th edition of UICC/AJCC diag-
nostic criteria [15].

Methods

One week after the operation, a total of 5 mL
venous blood was extracted, on an empty stom-
ach, 8 hours before chemotherapy. Blood sam-
ples were stored in a sterile tube of ethylenedi-
amine tetra-acetic acid (Shanghai Hengyuan
Biological Technology Co., Ltd., China). After 15
minutes of storage at 4°C, the blood samples
were centrifuged at 3,300 rpm to separate the
serum. The serum was added to 40 uL phos-
phate buffer solution with protease inhibitor
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(Shanghai Hengyuan Biological Technology Co.,
Ltd., China) and stored at -80°C. Levels of
CA125, CA153, and CEA were determined
using the Roche Electrical Chemiluminescence
Automatic Immunoassay System (E170; Roche,
Switzerland). The operation process was per-
formed in strict accordance with instrument
and reagent instructions.

Outcome measures

Overall survival (0S): From the time after the
operation to the time of death of the patient or
the time of observation in this study.

Detection results: CA125 >35 U/mL, CA153
>25 U/mL, and CEA >5 ng/mL were considered
as positive [16].

Statistical analysis

SPSS 17.0 statistical software was used to ana-
lyze present data. Measurement data were
tested for normality. Data in line with normal
distribution are expressed by mean + standard
deviation (X + SD); In contrast, expressed by M
(P25, P75). Data following a normal distribution
and homogeneity of variance were compared
using t-tests and expressed by t.Conversely,
data not following normal distribution was ana-
lyzed by rank sum tests and x2. Count data
were analyzed by Pearson’s Chi-square tests
and expressed by x2. ROC curves were used to
evaluate diagnostic value, drawn using Medcalc
software. The Kaplan-Meier method was used
for survival analysis, while log-rank tests were
used for prognostic univariate analysis. P<0.05
indicates statistical significance.

Results
General information and baseline data

There were no statistical differences in age and
tumor size between the two groups (both
P>0.05). However, statistical differences were
found in grading, lymphatic metastasis, recur-
rence, and survival rates between the two
groups (all P<0.05). See Table 1.

Postoperative positive rates and levels of
CA125, CA153, and CEA

Positive rates and levels of CA125 and CA153
in the TNBC group were higher than those in the
non-TNBC group (all P<0.05). There were no dif-
ferences in positive rates and levels of CEA
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Table 1. Comparison of general information and baseline data
(X + SD, case)

TNBC group Non-TNBC )

(n=107)  group (n=235) X/ P
Age (years old) 53.8+9.2 55.3+8.0 1.448 0.149
Tumor size (cm) 0.770 0.380
>3 cm 36 68
<3cm 71 167
Grading 19.678 <0.001
1 10 67
2 33 78
3 64 90
Lymphatic metastasis 7439 0.006
Positive 45 64
Negative 62 171
Recurrence 4,794 0.029
Yes 54 89
No 53 146
Survival 4.603 0.032
Yes 67 188
No 30 a7

Note: TNBC, triple-negative breast cancer.

Table 2. Comparison of positive rates of CA125, CA153, and
CEA (case)

TNBC group Non-TNBC group ¥ p
(n=107) (n=235)
CA125 7.883  0.005
Positive 46 65
Negative 61 170
CA153 14.653 <0.001
Positive 51 60
Negative 56 165
CEA 0.080 0.777
Positive 24 56
Negative 83 179

Note: TNBC, triple-negative breast cancer; CA125, cancer antigen 125; CA153,
cancer antigen 153; CEA, carcinoembryonic antigen.

Table 3. Comparison of postoperative levels of CA125, CA153,
and CEA

Non-TNBC group

TNBC group (n=107) (n=235)

t P

CA125 22.39(12.90, 173.21) 14.90 (11.22,54.23) 2.734 0.007
CA153 23.49 (15.34,48.02) 15.02(10.12, 26.14) 3.758 <0.001
CEA 1.93 (1.27, 3.64) 1.90 (1.39,4.12) 0.870 0.138

Note: TNBC, triple-negative breast cancer; CA125, cancer antigen 125; CA153,
cancer antigen 153; CEA, carcinoembryonic antigen.
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between the two groups (both
P>0.05). See Tables 2, 3.

Preoperative CA125, CA153,
and CEA levels in the diagnosis
of TNBC

The ROC curve of preoperative
CA125, CA153, and CEA levels in
the diagnosis of TNBC showed
that AUC, sensitivity, and speci-
ficity levels were (0.644, 0.686,
0.154), (0.701, 0.701, 0.677),
and (0.621, 0.570, 0.677),
respectively. The ROC curve of
the combination of preoperative
CA125, CA153, and CEA levels in
the diagnosis of TNBC showed
that AUC, sensitivity, and speci-
ficity levels were 0.803, 0.991,
and 0.706, respectively. See
Figure 1.

0S

The mean OS of the TNBC group
(43.2 months) was lower than
that of the non-TNBC group (53.2
months; x?=24.160, P<0.001).
See Figure 2.

Predictive value of CA125,
CA153, and CEA levels in TNBC
patients after the operation

In the TNBC group, mean 0S val-
ues of CA125 and CA153 posi-
tive patients after the operation
were shorter than those of
CA125 and CA153 negative pa-
tients (39.7 vs. 47.7 months, x>=
7.790, P=0.005; 39.0 vs. 50.3
months, x?=15.638, P<0.001).
Mean OS values of CEA positive
patients after the operation were
shorter than those of CEA nega-
tive patients (41.7 vs. 44.1 mon-
ths, x?=0.245, P=0.614). See
Figures 3-5.

Discussion

Tumor proliferation is crucial in
the process of tumor growth [17].
After uncontrolled proliferation
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1.0

patients, in accord with previ-
ous studies.

Serum tumor markers play a
key role in early diagnosis,
recurrence, and metastasis of
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Figure 1. ROC curve of preoperative CA125, CA153, and CEA levels in the
diagnosis of TNBC. TNBC, triple-negative breast cancer; CA125, cancer anti-
gen 125; CA153, cancer antigen 153; CEA, carcinoembryonic antigen.

tumors. CA125 is a glycopro-
tein detected in the ovarian
cancer antigen. Previous stud-
ies have shown that CA125
plays an important role in the
diagnosis and prognosis of
ovarian cancer [20]. In-depth
studies have shown that
CA125 is expressed abnormal-
ly in the early stages of BC and
is increased in serum. There-
fore, results suggested a cor-
relation between the levels of
CA125 and diagnosis of BC.
The increase was more obvi-
ous in cases of breast cancer
metastasis [21]. CA153 has
been recognized as the most
specific serum marker in the
diagnosis of BC. However, in
recent years, the diagnostic
value of CA153 in BC has been
questioned. One study found

X*=24.160 that the sensitivity of CA153 in
P<0.001 the diagnosis of BC was poor

[22], while another study sug-
gested that monitoring of
CA153 provides good predic-
tion in the prognosis of BC [11].
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Figure 2. Comparison of mean OS between TNBC group and non-TNBC
group. OS, overall survival; TNBC, triple-negative breast cancer.

and differentiation of tumor cells, the probabil-
ity of tumor cell invasion and metastasis in-
creases [18]. Thus, early detection of cancer
and appropriate control of cancer tissues have
a positive and important significance. TNBC is a
special type of breast cancer with rapid prolif-
eration, as well as easy invasion and metasta-
sis. Its poor response to chemotherapy drugs
causes poor prognosis [19]. The current study
found that TNBC patients had higher grades,
lower survival rates, and shorter OS values.
They were also more prone to lymphatic metas-
tasis and recurrence, compared with non-TNBC
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! CEAis a broad-spectrum tumor
80 marker with abnormal expres-
sion in many tumors. In recent
years, it has been reported
that CEA can be found in the
secretions of breast ducts.
Thus, it is of great significance
in the diagnosis and prognosis of BC [23]. It has
been shown that positive rates and levels of
CA125, CA153, and CEA were higher in TNBC
patients than in patients with other types of BC.
This may be related to increased expression
levels of serum tumor markers due to easy tis-
sue infiltration and metastasis, as well as stron-
ger invasion of tumor cells in TNBC [7, 19].
Previous studies concerning disease diagnosis
have suggested that the use of a single tumor
marker for tumor diagnosis effects is not ideal,
even CA153, a specific serum marker in the
diagnosis of BC. Therefore, a combination with
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Figure 3. Comparison of mean 0OS between different CA125 levels in the
TNBC group. OS, overall survival; TNBC, triple-negative breast cancer;
CA125, cancer antigen 125.
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Figure 4. Comparison of mean OS between different CA153 levels in the
TNBC group. 0S, overall survival; TNBC, triple-negative breast cancer;
CA153, cancer antigen 153.
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Figure 5. Comparison of mean OS between different CEA levels in the TNBC
group. OS, overall survival; TNBC, triple-negative breast cancer; CEA, carci-
noembryonic antigen.
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the three tumor markers has
been recommended to improve
diagnostic efficiency [24].

In the present study, the
combination of preoperative
CA125, CA153, and CEA levels
in the diagnosis of TNBC
showed that AUC, sensitivity,
and specificity levels were
0.803, 0.991, and 0.706, re-
spectively. Diagnostic efficien-
cy of the combination was sig-
nificantly higher than that of a
single indicator. This was con-
sistent with previous studies.
Studies concerning the deter-
mination of prognosis by serum
tumor markers have found that
many serum tumor markers
have guiding significance in the
determination of prognosis in
patients with BC after the oper-
ation [25]. In TNBC patients,
higher expression levels of
CA125 and CA153 followed
worse prognosis. No differenc-
es were seen in prognosis
between patients with incr-
eased CEA expression levels
and those with normal CEA
expression levels.

The current study had some
limitations. The sample size of
the study was quite small.
Future studies should be ex-
panded. Moreover, the current
study was retrospective in
nature, with many external
influencing factors, including
chemotherapy regimens, che-
motherapy effects, and surgi-
cal lesion clearance. Therefore,
multi-center randomized con-
trolled studies should be con-
ducted in the future, aiming to
verify present results.

In summary, the combination
of serum CA125, CA153, and
CEA provides certain value in
the diagnosis of TNBC, with
high levels of CA125 and
CA153 after the operation in
TNBC patients indicating poor
prognosis.
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