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Abstract 
Background: Breast cancer is the most frequently diagnosed type of cancer in women in all 

world regions. About 1.7 million cases of breast cancer are diagnosed every year. Breast 

cancer is the most common cause of death in women worldwide. There were approximately 

0.5 million deaths worldwide from breast cancer in 2012, several serum tumor markers have 

been evaluated in breast cancer. CA15-3 is the most important serum biomarkers used for 

diagnosis and monitoring of breast cancer. 

Objective: To evaluate the level of CA15-3 of studied groups according to age categories, 

residence nearby industries, and history of breast feeding.  

Patients and Methods: This study was carried out at the Breast Surgery Outpatients and the 

Oncology Clinic at Oncology Teaching Hospital in Baghdad. It included 50 women who 

were newly diagnosed by oncology group to have had breast cancer and didn’t receive 

chemotherapy yet and 50 healthy women as control.  

Results: There was significant increase at (P> 0.05) in serum CA15-3 level of patients with age 

category (71-80) years (198.33 ± 136.60 U/ml) and significant elevation in serum CA15-3 level 

of patients who lived near industries or incinerators (120 ± 94.52 U/ml) also there was 

significant increase in serum CA15-3 level in healthy women with breast feeding history (25.8 ± 

15.26 U/ml). 

Conclusion: CA15-3 level significantly elevated in elderly patients with age category (71-

80) years and in patients with residence nearby industries or incinerators. Therefore, those 

patients at high risk of developing metastatic breast cancer or advanced stages of breast 

cancer.  
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Introduction

   Breast cancer is the most frequently 

diagnosed type of cancer in women in all 

world regions. About 1.7 million cases are 

diagnosed every year [1, 2]. Higher incidence 

documented in higher income regions (92 per 

100,000 in North America) and lower 

incidence (27 per 100,000 in Middle Africa 

and Eastern Asia) documented in lower 

income regions [1, 3, 4]. Breast cancer is the 

most common cause of death in women 

worldwide [2]. There were approximately 0.5 

million deaths worldwide from breast cancer 

in 2012 [1]. Breast cancer survival rate being 

significantly less in low and middle income 
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countries compared with high income 

countries [3]. 

  By routine self-breast examination and 

mammographic screening breast cancer 

whether in situ or invasive could be detected 

[5]. During the early stages of breast cancer 

swollen and enlarged lymph nodes may be 

present [3]. It is recommended that all 

females should follow the current breast 

cancer screening guidelines to identify those 

with abnormal breast tissue during the early 

stages. Breast cancer has many treatment 

options, which include surgery, 

chemotherapy, radiation therapy, target 

therapy and hormonal therapy depending on 

the stage, as well as on the histological and 

molecular subtypes [6]. The stage of breast 

cancer at time of diagnosis is a major 

determinant of survival from breast cancer. 

Earlier stage of breast cancer at time of 

diagnosis was a major contributor to the 

sharp reductions in breast cancer mortality 

[7]. Several serum tumor markers have been 

evaluated in breast cancer. Tumor markers 

are molecules which undergo important 

alterations during cancer and carry high 

clinical significance. Tumor markers may be 

proteins, nucleic acids, iso-enzymes, 

metabolites or hormones and are classified as 

prognostic, predictive and diagnostic [8]. 

    Diagnostic biomarkers are used for the 

detection of the disease, whereas prognostic 

biomarkers give information about course of 

recurrence of the disease. On the other hand, 

predictive markers are important to evaluate 

the response to treatment [9]. Cancer-specific 

detection and identification of these 

biomarkers could help in early monitoring 

and diagnosis of disease progression [10]. 

CA15-3 is the most important serum 

biomarkers used for diagnosis and 

monitoring of breast cancer [11, 12]. CA 15-

3 mostly used in monitoring therapy in 

advance breast cancer cases [12]. 

Patients and Methods 

  This study was carried out at the Breast 

Surgery Outpatients and the Oncology Clinic 

at Oncology Teaching Hospital in Baghdad 

during the period from September 2016 to 

March 2017. It included 50 women who were 

already newly diagnosed by oncology group 

to have had breast cancer and didn’t receive 

chemotherapy yet, their age range from (34-

78 years) and 50 healthy women as control, 

their age range from (34-76 years). The 

patients and control were classified according 

to their age into five categories (31-40; 41-

50; 51-60; 61-70; 71-80) years old. A 

pretested questionnaire was filled through 

direct interview with each studied case. The 

participants were confirmed as having breast 

cancer based on physical examination, 

radiological examination, Fine Needle 

Aspiration (FNA) and true cut biopsy by 

histopathology after partial or total 

mastectomy with axillary clearance. Five 

milliliters of venous blood was aspirated 

from patients and control, blood samples 

were collected in serum separating tubes and 

left for 15 min at room temperature for 

clotting then these tubes were centrifuged for 

10 min at (2000 x g) and the collected serum 

shifted to another small plastic labeled tubes 

and frozen at – 20oC to be analyzed later for 
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tumor markers determination by Enzyme 

Linked Immuno Sorbent Assay (ELISA), the 

hemolyzed samples were discarded. 

Statistical Analysis 

   The statistical analysis was done by using 

SPSS version 21 statistical analysis software 

to analyze the data. The data were presented 

as mean ± standard deviation (SD). The 

statistical examination of data was done 

through one-way analysis of variance test 

(ANOVA), Dunnett t-test (comparing the 

patient groups with control). In addition, T-

test was used for the comparison between 

two groups. 

Results  

  Figure 1 presents the level of serum CA15-3  

among control group with age categories (31-

40, 41-50,  51-60 and 61-70)  years old (19 ± 

4.52;  23.5 ± 9.78 ; 26.30 ± 16.06 ; 19.33 ± 

4.47 U/ml) respectively and levels of serum 

CA15-3 in patients group (7.75 ± 3.3;  87.38 

± 73.13; 77.53 ± 64.94; 102.81 ± 63.18) 

among the same age categories respectively. 

No significant differences at (P> 0.05) were 

noticed on comparisons between the above 

age categories levels. The same figure also 

shows that there was significant increase at 

(P> 0.05) in serum CA15-3 level of patients 

with age category (71-80) years old  (198.33 

± 136.60 U/ml) in comparison to control with 

the same age (23.5 ± 2.12 U/ml). 

 

 
Figure (1): The levels of serum CA15-3 (U/ml) of studied women according to age categories. 

                    

  Figure (2) shows the level of serum CA15-

3 among control group who lived nearby 

industries or incinerators (22.14 ± 4.71U/ml) 

and the level of CA15-3 in the serum of 

control group who lived away from 

industries or incinerators (23.72 ± 13.01 

U/ml). The same figure reveals that there 

was significant increase at (P> 0.05) in the 

level of CA15-3 in patients who lived near 

the industries or incinerators (120 ± 94.52 

U/ml) while the level of CA15-3 in patients 

who lived away from industries or 

incinerators was (71.34 ± 56.59 U/ml). 
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Figure (2) The level of serum CA15-3 (U/ml) according to residence nearby industries or incinerators 

among studied groups. 

 

  Table (1) shows that there was significant 

increase at (P>0.05) in the level of CA15-3 

of healthy female with breast feeding history 

(25.8 ± 15.26 U/ml), while the level of 

CA15-3 was (19.6 ± 15.26 U/ml) in healthy 

female with no breast feeding history. Table 

(1) also reports that there was no significant 

difference in the level of CA15-3 between 

patients with breast feeding history and those 

with no breast feeding history (57.46 ± 

42.18; 102.31 ± 82.67 U/ml) respectively. 

 

Table (1): Level of serum CA15-3 (U/ml) of studied groups according to history of breast feeding. 

Groups Tumor markers History of breast feeding Mean.SD dev. 

Control  
Level of S. CA15-3 

(U/ml) 

Yes 25.64* ± 14.58 

No 20 ± 5.27 

Patients 
Level of S. CA15-3 

(U/ml) 

Yes 57.47 ± 42.19 

No 102.31 ± 82.67 

Discussion 

     The results of this study reveal that there 

was significant increase at (P<0.05) in serum 

CA15-3 level in patients with age category 

(71-80) years old. Similar findings were 

reported by others [13, 14]. This observation  

 

 

can be explained by the fact that aging will 

lead to diminished in sialylation and 

unmasking of MUC-1 antigenic sites which 

recognized by the assay [13]. The results in 

figure (2) show that there was significant 

increase in serum CA15-3 level of breast 
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cancer patients who lived in places near 

industries or incinerators, therefore, they 

exposed to gases and chemicals related- air 

pollution. Hystad et al. stated that many of 

these chemicals or gases compounds are 

mutagenic and carcinogenic substances 

which can lead to development of various 

types of can¬cer, also they estimated the 

association between air pollution and breast 

cancer development and revealed that 

exposure to air pollution will  increase the 

risk of developing breast cancer and  for 

post-menopausal women the risk increased 

by 10% and they explained this association 

by the fact that chemicals and gases-related  

air pollution  may contribute to breast cancer 

risk by damaging DNA,  promoting tumor 

growth, or increasing susceptibility by 

altering how the mammary glands develop 

[15]. 

    In present study, the results in table (1) 

show that there was significant elevation in 

CA15-3 level of healthy control with 

positive history of breast feeding. The 

explanation for this result, that healthy 

control may have another risk factors lead to 

the elevation of the marker like family 

history, hormonal replacement therapy, 

previous exposure to ionizing radiation and 

other risk factors. Therefore, those women 

need to follow up by making check up every 

couple months by retesting the marker and 

doing additional diagnostic methods like 

mammography and ultrasound examination. 

Conclusion 

  In conclusion, serum CA15-3 level 

significantly elevated in elderly patients with 

age category (71-80) years and in patients 

with residence nearby industries or 

incinerators. Therefore, those patients at high 

risk of developing metastatic breast cancer or 

advanced stages of breast cancer.  
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