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Diagnostic and serological study of Breast Cancer in women in Maysan 
Province, Iraq
Raed Madhi

Abstract: The current study was designed to examine the association between breast cancer grading and levels of CA15-
3 was studied in addition to the correlation between ABO blood groups and breast cancer. The study involved (140) breast 
cancer women, and (140) blood samples were collected from healthy women who served as control. The total patients 
were divided according to their ages into three groups (30-39), (40-49) and (≥50), and ABO blood groups. Moreover, the 
grades of breast cancer were divided into three groups, and their correlation with serum CA15-3 levels was studied. The 
current study shows a significant correlation between breast cancer grading and levels of serum CA15-3 antigen. The 
study also showed that breast cancer is elevated with age. The results demonstrated a great association between the 
ABO blood groups and breast cancer. Blood group type (A) recorded the highest frequency and percentage (42.14%) of 
patients with breast cancer. The non-A-blood type (O, B and AB) percentage was as follows (32.14%, 19.29% and 6.43%, 
respectively). Thus, monitoring breast cancer occurrences in women with blood group A early could be an and excellent 
strategy to control and facilitate the event of breast cancer.    
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Introduction
Breast cancer is one of the most common cancers and 

the second most commonest that causes cancer death in 
women. It is well known that breast cancer initiates in breast 
tissue, which consists of lobules for milk production and 
ducts that link the lobules to the nipple1. Breast cancer can 
penetrate the duct or gland walls to infiltrate the surrounding 
fatty tissue of the breast and eventually invade other parts 
of a woman's body1. Many risk factors have been identified 
to be correlated with breast cancer occurrence, such as fa-
mily history, obesity, age, diet and environment2. It has been 
shown that breast cancer has a strong association with age 
and that the occurrence of breast cancer was increased in 
the age group >452.

Different approaches exist to detect and monitor breast 
cancer incidence and progression. For instance, a breast 
cancer diagnosis can be seen using blood tumor markers, 
such as cancer antigen CA15-3 or genetic profiles. CA15-3 
has been found to be promising for breast cancer diagno-
sis3,4.

ABO blood antigens are carbohydrates that are enco-
ded by one gene with three alleles. These antigens are ex-
pressed on the erythrocytes surface2. Based on the presen-
ce or absence of erythrocyte surface antigens, ABO blood 
types are classified into four phenotypes: A, B, AB and O5. 
It has been shown that ABO blood type is associated with 
several diseases such as Hepatitis-B6, vascular diseases7, 
stomach and duodenal ulcer8, cancer9 and diabetes mellitus 
types210. Moreover, ABO blood type has also been docu-
mented to be associated with cancer occurrence, such as 
pancreatic cancer11-13. Indeed, antigens of blood types have 
been found to have an essential role in various conditions 
such as cell signaling, cell adhesion, tumorigenesis and me-

tastasis14. Previous studies have shown that A antigen has 
similar properties to antigens, A like-antigens, expressed by 
tumor cells15. This could explain why people with A blood 
type are more susceptible to cancer. This study is aimed 
to study the association between serum CA15-3 antigen 
and further confirm the potential connection between blood 
groups and breast cancer in women.

Materials and methods 

Sample collection and study design
The present study was implemented in Maysan pro-

vince/south of Iraq[R1] . The authorization approval for this 
study was obtained from Maysan Health Department.

The study included 140 breast cancer patients who at-
tended the AL-Shefaa oncology center in Maysan. The spe-
cialist medical staff diagnosed breast cancer according to 
clinical examinations, evaluations of levels of serum cancer 
antigen 15-3 (CA15-3), and breast biopsy. Moreover, (140) 
blood samples were harvested from healthy women and 
served as control.  

CA15-3 measurement
The levels of CA15-3 were measured in the serum of 

patients and the control group using a commercial kit (EIA-
3941, DRG, Germany) and based on the manufacturer's 
instructions.

Histological examination
A breast biopsy was performed in suspected women 
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with breast cancer for further diagnosis confirmation. Tissue 
samples were fixed in formaldehyde phosphate buffer[R2] 
(4%). After dehydration and paraffin embedding, samples 
were stained (H&E) and examined under light microscopy. 
The grade of breast cancer was evaluated by using a stan-
dard protocol16.

Identification of ABO blood groups
The conventional slide agglutination method was used 

to determine blood group phenotypes (A, B, AB, and O) and 
according to agglutination reactions that were carried out 
between blood group specific anti-sera and blood group an-
tigens on the cell.

Statistical analysis
Statistical analysis was carried out using Chi-square 

and T-tests that were analyzed by SigmaStat program 10.0. 
Data are introduced as mean values ± standard error of the 
mean.  Statistical significance between the groups was pre-
sented as P < 0.05.

Results

Age distribution
The number of patients was exceptionally high in the 

age group (≥50) years in percent (44.16%), followed by the 
age group (40-49) years (35%) and then (20.84%) in the 
age group (30-39) as summarized in table (1).

Levels of CA15-3 antigen in breast cancer and control
CA15-3 antigen has been using commonly as an in-

dicator for breast cancer diagnosis17. In this study, breast 
cancer diagnosis of 140 patients and control  wasidentified 

based on serum CA15-3 antigen (Figure1). The results 
showed a significant augmentation in the levels of serum 
CA15-3 antigen in patient group as compared with healthy 
group (Figure1).

CA15-3 levels and breast cancer grading
Diagnosis of breast cancer was also confirmed by 

using another approach, which was histopathological exa-
minations. It was found that tissue architectures and uni-
form cells in the grade 1 tissues sample are similar to the 
normal breast tissue (Figure 3). However, tissue architectu-
res and cells in grades 2 and 3 had different features than 
normal cells. For instance, histological changes in grade 2 
show a moderate variability in tissue architecture, cell size, 
and shape. In addition, histological examinations of grade 
3 showed great destruction in tissue architecture and an 
apparent variation in cell shape and size (Figure 3). Moreo-
ver, this study examined the correlation between the CA15-
3 antigen and breast cancer grading. The results found an 
association between serum CA15-3 antigen levels and the 
grades of breast cancer (Figure 2), which indicated that 
serum CA15-3 antigen could be used as an indicator even 
for early diagnosis.

Distribution of ABO blood groups in patients and 
controls

The overall distribution ratio of blood groups (A, O, B 
and AB) of 140 patients was (42.14%, 32.14%, 19.29%, and 
6.43%) corresponding to blood groups A, O, B and AB, res-
pectively. In contrast, the distribution ratio of blood groups 
in control subjects was (28.57%, 25%, 39.29% and 7.14% ) 
corresponding to groups A, O, B, and AB, respectively. The-
se findings revealed that blood group A has a significant 
connection with the occurrence of breast cancer compared 
to the other blood groups, table (3-3 and 4).  
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Table 1. Age distribution of patients and controls.

Figure 1. Levels of serum CA15-3 measure-
ments. The black box represents patients with 
breast cancer. Grey box represents control 
groups. Data represent means ± SEM. #P 
<0.05 versus control.
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Figure 2. The percentage of 
CA15-3 antigen and breast can-
cer grading. Blue line represents 
grade 1. Red line represents 
grade 2. Green line represents 
grade 3. Data described as 
percentage; comparisons be-
tween groups were done using 
Chi-square test. P-value £ 0.05 
used as a significant levels be-
tween the groups.

Table 2. Association between CA15-3 and breast cancer grading.

Table 3. Blood group dis-
tribution of patients and 
controls.

Table 4. Statistical di-
fferences between ABO 
blood groups in breast 
cancer patients using the 
Chi^2 test.

Discussion
Serum CA15-3 antigen has increased significantly in 

patients with breast cancer18. The findings found that serum 
CA15-3 antigen levels are associated with breast cancer 
grades (Figure 2). Moreover, A blood type has been shown 
to have a great connection with breast cancer incidence 

compared to non-A blood types. Therefore, serum CA15-3 
antigen could be a useful independent indicator in breast 
cancer patients. In addition, these findings indicate that mo-
nitoring the occurrence of breast cancer in women with A 
blood type, especially in young women, could be a valuable 
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strategy to control breast cancer occurrence.                                   
It is well established that CA15-3 antigen has been used 

as a marker for different types of cancer. Moreover,  CA15-3 
antigen has been identified to express breast cancer cells 
[R4] at higher levels than the standard17. The present study 
found that serum CA15-3 antigen levels increased signifi-
cantly in the patient's group compared to the healthy group 
(Figure 1). Moreover, the current findings explored the co-
rrelation between serum CA15-3 antigen and breast can-
cer grading. It was found that serum CA15-3 antigen has a 
significant correlation with the grades of breast cancer[R5] 
(Table 2). The findings agree with the previous study by 
Hashim, Z. M et al.17. The current results could confirm that 
identifying serum CA15-3 antigen could be a practical diag-
nostic approach for early breast cancer diagnosis.

It is well known that cancer can occur at any age; howe-
ver, many cancer types become common after humans get 
older. It has been shown that breast cancer incidence has 
a strong association with age19. The present study revealed 
that patients with breast cancer fall in the age group ≥50 
years (Table 1), which gives a clear idea that age is more 
likely to be associated with breast cancer incidence. In line 
with that, a previous study has shown that breast cancer 
incidence increases with age20. Moreover, El- Zaemey et al., 
2012, have found that breast cancer has a high incidence 
at age 50 years21. It has also been shown that age might 
be one of the risks of breast cancer occurrence and could 
be increased at age (60) years or even older22. It is assu-

med that the reason beyond this might be an increase in the 
point mutation in the genetic material of DNA, which causes 
abnormal changes in the chromosome of the cell. Further-
more, it has shown that breast cancer occurrence rates did 
not elevate in women under age (40). Still, Ductal Carcino-
ma "in situ" (DCIS) augmented in women of all ages during 
the same period21. Another explanation is that estrogen le-
vels would be higher in women who start menstruation early 
and reach menopause at a late age compared to those with 
a late menarche or early menopause23. Moreover, another 
risk associated with breast cancer development is the age 
at first pregnancy. For example, the risk of breast cancer is 
suspected to be reduced in the first full-term pregnancy at a 
relatively early age compared to those who never have chil-
dren or those who have their first child relatively late in life24.   

The ABO types are an essential part of transfusion me-
dicine but have been shown to be associated with various 
diseases2. For example, it has been documented that blood 
group A people are more susceptible to Pseudomonas 
aeruginosa and smallpox9. The present study identified that 
the occurrence of breast cancer was significantly higher in 
patients with blood group A, compared with non – Groups 
(O, B, and AB) as shown in (Table 3). These findings were 
in line with previous studies show that cancer incidences 
are more suspected to be higher in  blood group A people 
compare to non – A groups (O, B , and AB). For example, 
it has found that the percentage of cancer occurrence was 
64%, 22%, 15%, 28%, 13%, and 11%, of salivary gland, sto-

Figure 3. Grades of breast cancer. Hematoxylin & eosin sections from breast tissue of women who had breast cancer. 
Scale bar = 50 μm. A) grade 1, B) grade 2, C) grade 3.

Figure 4. Blood groups 
distribution of patients 
and controls. Percenta-
ge of ABO blood groups 
in controls (Blue line) 
and patients (Red line).
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mach, uterus, ovaries, cervix and colon, which were higher 
in blood type A people as compared with type O25. It is belie-
ved that in people with non-A blood type who have tumors, 
their tumors can be with antigens with the same properties 
as A antigens. Tumors with A-like antigens were shown to 
be recognized by anti-A antibodies and subsequently at-
tack the tumors [R6]15. This could explain why people with A 
blood type is more susceptible to tumorigenesis. 

Conclusions
The present findings show a strong relation between 

the levels of CA15-3 antigen and breast cancer grading. 
Moreover, among ABO types, A blood type has a significant 
association with the occurrence of breast cancer in women 
compared to other blood types. Accordingly, A blood type 
has a high risk of breast cancer, so it could be an excellent 
strategy to monitor breast cancer incidence in young wo-
men with blood group A.  
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