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Abstract

Background: Cancer antigen15-3 (CA15-3) is the most common tumor marker in breast cancer patients. The
aim of the study analysis was to investigate the correlation, if there is any, of the levels of CA15-3 in patients with
breast cancer and healthy females and to evaluate the efficacy of cancer associated antigen 15-3 (CA15-3) in
monitoring breast cancer.

Methods: Clinical assessment was carried out in 40 serum samples. Female patient (n=20) were histologically
verified of having breast cancer after chemical treatment and surgery. Healthy females subjects (n=20) with no
history of breast cancer were included as controls. Enzyme linked immunosorbent assays was used for the
quantitative determination of the cancer associate antigen.

Result: Elevation of CA15-3 levels was found associated with breast cancer patients. The serological levels were
found around 75.04 ± SD/ mL (P=0.001), whereas the level among the control group was 13.99 ± SD/ mL).

Conclusion: CA15-3 concentration levels were found elevated in breast cancer patients with significant level
demonstrating its diagnostic routine use.
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Introduction
Breast cancer is a malignant (cancerous) growth begins in the

tissues of the breast and the most common cancer in women, but it can
also appear in men. Breast cancer is stage-biological process causing
multiple genetic and epigenetic changes in the epithelial cells of the
breast over a period of several years. The biological progression of
breast cancer is based on the inability of differentiation, loss of contact
inhibition, uncontrolled growth, the ability to migrate, invasion,
angiogenesis metastasis, and the ability to avoid immune control of
tumor cells.

Breast cancer tumor cells generally retain the morphological and
functional characteristics of normal tissue cells [1]. In Sudan, breast
cancer and cervical cancer account for about 50% in women. Routine
screening for these cancers has markedly reduced the mortality in the
developed world, but in developing countries, which largely lack
screening programs; these two cancers remain the primary cause of
death [2]. Serum tumor markers have been widely used as non-
invasive tools for measuring treatment response, early diagnosis of
recurrence and predicting prognosis. In breast cancer, the most widely
used serum tumor markers are cancer antigen 15-3 (CA 15-3) and
carcinoembryonic antigen (CEA). The American Society of Clinical

Oncology guidelines state that there is insufficient data to recommend
the use of serum tumor marker although the marker is able to detect
the recurrence of disease before clinical or diagnostic imaging
modalities [3].

CA 15-3 and CEA are the markers most widely used for surveillance
purposes and monitoring of treatment response in clinical practice [4].
Cancer antigen 15-3, or CA15-3, is an epitope of a large
transmembrane glycoprotein named MUC1 that is derived from the
MUCI gene. The MUCI protein, also known as polymorphic epithelial
mucin or epithelial membrane antigen, has a large extracellular region,
a transmembrane sequence, and a cytosolic domain. This protein is
frequently overexpressed and aberrantly glycosylated on its
extracellular region in breast cancer. CA 15-3 is a glycoprotein with a
molecular weight of 300-450 kDa. It is elevated in breast, ovarian,
pancreatic, lung and colorectal cancers [1].

The reference range of serum CA15-3 is less than 30 u/ml. The
upper limit of the range varies depending on the laboratories and kit,
methods, used for the test. Values obtained with different assay kits,
methods, or laboratories cannot be used interchangeably. We focused
on the breast cancer marker specific CA15-3 is useful for early
diagnosis and treatment of breast cancer that can be eliminating the
suffering and death due to breast cancer.
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Materials and Methods

Ethical consideration
Ethical approval of the study was obtained from the ethical

committee of the Sudan Academy of Sciences.

Study design
This study was a cross sectional study.

Patients
Clinical assessment was carried out in 40 female. 20 Females were

histologically verified of having breast cancer at different stages after
receiving chemical treatment and surgery. Patients were in the age
group of 18-70 years of age and were examined over a period from
April 2013 through January 2016 at the Brest Clinic at (Khartoum
Technical Hospital and Al Amal Hospital).

All Breast cancer patients were staged according to standard criteria
based on data of (TNM) concerning age, type of surgery, clinical
pathology such as tumor size, lymph node status and histological such
as Metastases and Union for International Cancer Control (UICC) [5].
Data for each patient were collected through clinical charts. The
control group consisted of 20 healthy females subjects with no history
of breast cancer age group 25-45 years. Blood samples were collected
from patients and healthy controls in 10 ml glass tubes without
additive; serum was separated by centrifugation (2500 rpm 10 min)
and stored at 20°C for analysis.

Assays
Serum CA15-3 was measured by the commercially available CanAg

CA15-3 EIA kits (Fujirebio Diagnostics, Inc.). Kits were used for the
quantitative determination of the cancer associated antigens in serum.
The markers (CA15-3) were analyzed by direct sandwich technique by
two monoclonal antibodies. When the reaction was terminated by a
stop solution (0.12 M hydrochloric acid), the absorbance (optical
density at 405-630 nm) was measured by ELISA reader. The standard
curve was prepared based on absorbance and the established cut-off
was 30 U/ml [6].

Statistical analysis
Statistical analysis was performed by T Test Paired Samples Test

with 95% confidence intervals were used to convey the effects and
calculate the correlation. The P value of <0.05 was considered as
significant.

Results
Our study examined 40 females, of these 20 serum samples were

from patients histologically confirmed breast cancer. The mean age was
44 years (range 18-70). And 20 serum samples from healthy subjects
with no history of breast cancer the men age was 35 years (range 25-45,
Cancer antigen (CA15-3) tumor marker concentrations ware
significantly higher in patients with breast cancer (Table 1). The
serological levels of CA15-3 was (75.0350 ± 15.12885 U/ml) in breast
cancer patients (P=0.001). The serum levels in normal controls was
(13.8950 ± 46155 U/ml). The 95% confidence interval of the
differences was 92.92 (P=0.001) when T Test paired samples statistics
was used. There was no statistically difference between serum levels of

(CA15-3) and the clinicopathological characteristics stage of tumor,
nodal status, age, histology and tumor size. Elevation of CA15-3 levels
ware only correlated with breast cancer patients (P=0.001).

Characteristic N %

Age

Less or equal to 50 15 75

Greater of equal to 50 5 25

Histology

Invasive ductal carcinoma (IDC) 9 45

Lobular infiltrating carcinoma (LIC) 3 15

Metastasis (M) 8 40

Surgery

Mastectomy 11 55

Partial mastectomy 6 30

Unknown 3 15

Site of cancer

Left 10 50

Right 10 50

Grade of tumor

High 13 65

Low 7 35

Stage of tumor

I and IIA 12 60

IIB,III and,IV 8 40

Tumor size (cm)

Less or equal 2 7 35

Grade than 2 13 65

Nodal status

Negative 9 45

Positive 11 55

Table 1: Main clinical pathological characteristics of breast cancer
patients.

Discussions
Tumor marker detectable in serum would be helpful to contribute to

the early diagnosis, provided that the test is sensitive and specific
enough to already of the disease concerned. Specific serum tumor
marker tests at all stages of disease is needed independently to evaluate
the condition of the patient. Tumor marker determinations in serum
could also be used as prognostic factors to predict impending relapse
following primary treatment, or as a reason for starting adjuvant or
palliative therapy. The tumor marker CA15-3 are widely used for the
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early diagnosis of breast cancer. In our study the elevation of CA15-3
serological levels was detected in breast cancer patients. This agrees
with the study of the relationship between preoperative serum CA15-3,
CEA Levels and Clinicopathological parameters in breast cancer [6].
Our finding was similar to the result of Daniel et al. [5]. We found that
the mean serum CA 15-3 levels in patients before surgery were
significantly higher (36.59 U/ml) compared with those of CA 15-3
after surgery (27.11 U/ml). We also found that elevated preoperative
serum levels of CA 15-3 were highly correlated with the presence of
metastatic disease. In particular, among 305/700 patients (43, 6%) that
displayed over cut-off (>40 U/ml) preoperative levels of CA 15-3, 94
patients (30, 8%) developed advanced disease (metastases to distant
sites). By contrast, in a subgroup of 395/700 patients (56.4%) with CA
15.3 serum levels<40 U/ml, only 32/305 patients (8%) showed signs of
advanced disease during follow-up. Cox regression analysis revealed
that only the presence of metastasis and the increased serum levels of
CA 15-3 after surgery are significant risk factors for relapse of disease.
The study by Duffy et al. [7] which included 600 patients with
histological confirmed breast cancer investigated the concentration of
CA15-3. The result of CA15-3 was significantly higher concentration.
The sensitivity of CA 15-3, CEA and serum HER2 in the early
detection of recurrence of breast cancer by Pedersen et al. [8] agreed
with our result of elevated serum levels of CA15-3 in the group of
patients with distant metastasis disease.

Conclusions
In conclusion, our result shows that the tumor marker cancer

antigen (CA15-3) concentration levels were found highly significant
and elevated in breast cancer patients. We recommended that serum
tumor marker CA15-3 is useful for management of patients with breast
cancer. However it may be useful as prognostic tumor marker to
monitoring treatment and for early diagnosis of breast cancer [9-21].
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