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Introduction

Statistics from the American Cancer Society, 310,720
invasive breast cancer cases and 56,500 cases of
ductal carcinoma in situ (DCIS) will be diagnosed
in2024. Breast cancer is the second most common
cancer in women, and a US woman faces a 1:8 chance
of developing invasive carcinoma in her lifetime 1.
The investigation involved breast cancer diagnosis
with advanced tests like genetic detection of breast
cancer genes (BRCA 1 and BRCA 2), and non-BRCA
mutations which increase the risk for developing BC
in women The study showed that among this group
of Iraqi women with breast cancer, the frequency of
BRCA1 mutations was higher (48%) than that of
BRCA2 mutations (12%)2. The second important test
is the immunohistochemical IHC intended to detect
the hormonal estrogen receptor ER, progesterone
receptor PR and growth factor human epidermal
growth factor receptor 2 (Her2 /neu) expressions on
breast tissue, these markers are involved in
determination of prognosis and molecular subtypes
of breast cancer 3. The most important female sex
hormones are estrogen and progesterone, which are
responsible for many female physiological and

physical characteristics, like breast tissue growth,
and are also involved in the menstrual cycle and its
regulation, along with an important role during
pregnancy . It has been confirmed that other females
hormones affect the possibility of getting BC,
Prolactin (PRL) levels increased significantly (P <
0.01) in breast cancer patients compared to normal
values °. ER and PR expression have been associated
with more aggressive tumors and poorer prognosis
BC, Comprehending the correlation between breast
cancer and hormone receptor status, together with
pertinent prognostic variables, is of significant
importance . And a good prognosis BC that with ER*
and PR* 4. Females exhibited elevated levels of EGF,
HER2, and CA-13 in malignant breast cancer
compared to benign breast cancer 7.

According to [HC, the BC can be classified according
to hormonal receptor expression status, luminal A
subtype characterized by ER+, PR+ (at least 20%),
HER2-, and Ki-67 >14 %. Itis the commonest subtype
of BC but the least aggressive, with an excellent
prognosis 8 Luminal B, a unique subset of BC type
which characterized by ER+/PR- or +/Her2- with an
invasive nature,® 10. This subtype is E-receptor
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positive, although these are usually expressed in less
quantity, they can be PR-positive or not, HER2-
negative. Chemotherapy can benefit this BC type, also
high levels of Ki-67 result in faster growth than
Luminal A, and so have a worse prognosis!!. Growing
evidence has been used to investigate the association
between the histopathological investigation of breast
tissue tumors and IHC markers, ER, PR, HER2
receptors!2. It is widely accepted that patients who
show a high expression of both ER and PR can benefit
from chemotherapy with higher survival rates
compared to other phenotypes0 13. Her2+ subtype
accounts for about 15% to 20% of newly diagnosed
BC14, In this type, the HER2 receptor is highly
expressed (more than 10%) with negative
estimation of both ER and PR (< 1% and < 20%
respectively) and an increase inKi-67 (> 20%)%°.
Triple negative BC (TNBC) is a highly proliferative
tumor and constitutes about 10% to 20% of breast
cancer. [t shows a negative expression for ER (< 1%),
PR (< 20%), and HER2 (< 10%)15,; it's important to
mention that this subtype was more prevalent in
patients with BRCA1 mutations and young women
with a higher histological grade?®.

There is evidence that all complement pathways are
activated in malignant tumors. However, it is unclear
which pathway is primarily responsible for
complement activation inside tumors!’. The
situation is further complicated by the fact that
serine proteases attached to the membrane of cancer
cells can cleave C5 and produce C5a without
complement activation!8. As demonstrated for C1qin
a syngeneic murine model of melanoma, where Clq
expression impacted angiogenesis, tumor growth,
and metastasis, complement proteins produced in
tumors may also contribute to cancer progression
independently of complement activation 1°. In this
mouse model, C1q was expressed independently of
C4 in tumor-infiltrating myeloid cells, spindle-
shaped fibroblasts, and endothelial cells. The
absence of C4 co-expression in tumors expressing
C1lq suggests that Clq plays a part in tumor
progression outside the traditional pathway.
Carcinogenesis and the advancement of cancer are
significantly influenced by inflammation that
promotes tumors?® 21 22 Several sophisticated
studies demonstrated that complement system
activation is a key element of inflammation that
promotes tumor growth. Because of decreased
inflammation, Bonavita et al. demonstrated that C3-
deficient animals were shielded from chemical
carcinogenesis in mesenchymal and epithelial
tissues23. Recent studies revealed that depending of
the cancer type, complement can be pro or anti-
tumoral and, even for the same type of cancer,
different models presented opposite effects?4. This
idea contradicts the initial hypothesis that
complement plays a role in tumor
immunosurveillance by causing cancer cells to
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become cytotoxic. Although it has been shown that
complement activates solid tumors25, there is
insufficient proof that complement can eradicate a
sizable portion of tumor cells due to the evasion
strategies used by cancer cells26. Furthermore,
cancer cells use posttranslational alterations to
modify the complement regulators to avoid
complement-mediated lysis. Lin et al. demonstrated
that ST3GAL1l-mediated sialylation of CD55
improves complement system inhibition at the C3
level, while ST3GAL1 silencing increases C3
deposition and CDC-mediated breast cancer cell
death?’. Fibroblasts appear to be a significant source
of C3 and C3a in patients with breast cancer?s. It was
discovered that C3expression was greater in primary
tumors than in lymph node metastases from patients
with luminal breast cancer??. In line with previous
research, the association between poor prognosis
and decreased C3 expression in lymph node
metastases suggests that the function of tumor-
derived C3 may change in primary tumors compared
to the metastatic niche and that C3 may be involved
in EMT or MET conversion3%. A recently published
study indicated that C3a levels were significantly
elevated in both the (ER & PR)-negative group
compared to the (ER & PR)-positive group. C5a is not
significantly correlated with the expressions of ER
and PR31,

In addition, many studies have revealed elevated
levels of complement activity in biological samples
taken from cancer patients3?, as well as a connection
with the amount of tumor burden33. Complement
activation has been thought to harm cancer cells by
complement-dependent cytotoxicity (CDC) and
phagocytosis of complement-coated tumor cells. On
the other hand, complement activation has been seen
as benign. One of the most essential strategies
utilized to eliminate tumor cells is the induction of
complement-dependent cell death (CDC) by utilizing
antibodies that activate complement34. On the other
hand, the accumulation of evidence has also
highlighted the complement system's significance in
advancing cancer. Even more specifically, many
studies have shown that specific complement
components can change the tumor
microenvironment (TME) into a setting that
supports tumor growth. The stage of carcinogenesis,
the location of the tumor, the constituents of the
tumor microenvironment (TME), or the sensitivity of
tumor cells to complement activation and attack may
be the factors that define these conflicting effects in
cancer 35,

Materials and Methods

This cross-sectional study was done on women who
attended the Center for Early Detection of Breast
Diseases affiliated with Imam Hussein Medical City,
where peace be upon him, in Karbala Governorate.
Firstly, the patients were diagnosed according to
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clinical examination by a consultant with the aim of
mammography, and then a pathological protocol was
run to confirm or exclude the case. A questionnaire
paper was filled out by direct interview with the
patients, including demographic information like
age, address, social status, and marital status. Also,
the patient's medical history and family history were
recorded. The tumor type, grade, and other
pathological data obtained from the tissue biopsy
examination by immunohistochemistry confirmed
the patient's health state.

This study included one hundred female patients
who complained of palpable breast lumps. Three
assessment tests were administered to all,
comprising a physical examination, imaging
(mammography and/or ultrasonography), and FNA.
The study followed a prudent mechanism in the
patient selection process and set special criteria for
selecting the sample in line with the study's
objectives and expected results. 1)Patients with
other cancers or metastasis.2) Treated patients with
chemotherapy, radiation, hormonal, or other
anticancer drugs. 3) Presence of any other
autoimmune or chronic disease. 4) Taking any
biological agents. 5) Recent blood transfusions
(during the last 6 months). A pathologist who
specializes in breast cancer pathology evaluated the
hormone receptor status. According to the Allred
scoring criteria3® for ER and PR, scoring was
achieved by examining every tumor cell on the slide.
Five grades constitute the proportion score (PS),
which was determined by estimating the percentage
of tumor cells with positive nuclear staining. The
Allred score is a semi-quantitative approach
incorporating staining intensity (with a score of 0-3)
and the percentage of positive cells (scored on a scale
of0-5). Four categories represent the intensity score
(IS), which has been determined using the average
staining intensity of all positive tumor cells. PS and IS
taken in tandem yield the total score (TS). TS = 3,
mild positivity (scoring3-4), moderate positivity
(scoring 5-6), and strong positivity (scoring 7-8) are
considered beneficial outcomes for both ER and PR.
Serum samples from four groups of female
participants were used in this study: ductal
carcinoma (n = 33) and lobular carcinoma (n = 10)
patients, patients with benign breastlesions (n = 20),
and healthy controls (n = 17). The institutional
review board gave its ethical approval, and all
participants gave informed consent. Before
treatment, blood samples were taken, processed to
separate serum, and kept at -20°C until analysis.
Using commercially available enzyme-linked
immunosorbent  assay  (ELISA)  kits, the
concentrations of complement proteins Clgq,
Properdin, C3 and C4 were determined by the
manufacturer's instructions for 68 samples: ductal
carcinoma (n = 25), lobular carcinoma (n = 8)
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patients, benign (n = 18), and healthy controls (n =
17).

The Statistical Package for Social Science (SPSS 26)
program was employed to analyze the data. The ER,
PR, and HER2/neu receptor expression rates were
determined using descriptive statistics. Means and
Standard Deviations (SD)were applied to summarize
continuous variables. For categorical variables,
percentages and frequencies were employed.
Frequencies, percentages, means, and standard
deviations were acquired whenever necessary. The
Pearson Chi-square test assessed the relationship
between IHC stains and clinic-pathological features.
A p-value below 0.05 was considered significant.

Results

This cross-sectional study was conducted on 80
women (63 with breast tumors and 17 healthy
controls) who were diagnosed for the first time. In
table 1, age distribution revealed no significant
difference between cases and controls (x* = 3.307, df
=5, P = 0.653), suggesting that the two groups' age
distributions were similar across the identified
categories. This implies that age could not be a
significant confounding factor within the study
population. However, there was a statistically
significant difference between the Body Mass Index
(BMI)categories (x* = 13.367, df = 3, P = 0.004).
Interestingly, 58.3% of patients were overweight,
compared to just 11.8% of controls, indicating a high
positive correlation between disease risk and being
overweight. Obesity, on the other hand, was more
common in controls (52.9%) than in cases (18.3%), a
finding that merits greater research because it might
indicate misclassification or even reverse causality.
There was no significant correlation between
residence (rural vs. urban) and illness status (x* =
0.288, df = 1, P = 0.591), suggesting that regional
living conditions may not determine disease
prevalence in this cohort.

There was a significant difference in socioeconomic
position between the groups (x* = 18.827,df = 2,P <
0.001). Most cases fell into the fair (58.7%) or poor
(6.3%) categories, with only 34.9% reporting a good
socioeconomic position, compared to 94.1% of
controls. This suggests that social determinants of
health are important and highlights a possible
inverse link between socioeconomic position and
disease risk. Also, the results show no significant
difference in work status (XZ =0,df =1, P = 0.986),
suggesting that employment was not distributed
differently and probably had no bearing on illness
risk in this population. A significant difference in
educational attainment was found (x* = 27.755, df =
2,P <0.001), with most patients having just primary
(44.4%) or secondary (27%) education, whereas all
controls had college-level education. This notable
disparity suggests that poor educational attainment
may be a risk factor or correlate for disease onset,
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potentially mediated by behavioral variables, health
literacy, or access to care.
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Table 1: Demographic Characteristics of Study Groups.

Variable Category ﬁo(lol/(t);()ls fla(f’/i; Chi-Square | df | P-value
25-34 2(11.8) | 5(7.9)
35-44 5(29.4) | 21(33.3)

Age period, year ;g_g: ; 8;2 2(21(217)7) 3.307 5 | 0.653
65-74 0 (0) 7 (11.1)
275 0 (0) 2(3.2)
Under weight | 0 (0) 0(0)
Normal 6(35.3) | 13(21.7)

BMI Categories Over weight 2(11.8) | 35(58.3) | 13.367 3 | 0.004**
Obese 9(529) | 11(18.3)
Extreme obese | 0 (0) 1(1.7)

, Urban 6 (35.3 18 (28.6

Residence Rural 11( (64.)7) 45 %71_4% 0.288 1 | 0591
Poor 0(0) 4 (6.3)

Socio Status Good 16 (94.1) | 22 (34.9) | 18.827 2 | <0.001%*
Fair 1(5.9) 37 (58.7)

Employment ;Zs ;Ah(gzé}) ii ggg% 0 1 |0.986
Primary 0 (0) 28 (44.4)

Educational Level | Secondary 0 (0) 17 (27.0) | 27.755 2 | <0.001**
College 17 (100) | 18(28.6)

Note: **Significant at p < 0.01.

The histopathological results show that the positive
cases for hormonal receptors were 74% of cases
estrogen receptor (ER), 65% progesterone receptor
(PR), 35% human epidermal growth factor 2 (HER2),
and only 19% of cases were positive for E-Cadherin
as illustrated in table 2. The molecular subtypes and
immunohistochemical profiles of breast lesions in
the benign, ductal, and lobular categories showed
significant distributional tendencies. However, none
of the correlations were statistically significant (p >
0.05 for all variables). The most significant
percentage of lobular cases (80.0%) had estrogen
receptor (ER) positivity, which was followed by
benign (66.7%) and ductal (56.3%) lesions. This
suggests  that  hormone-responsive  tumors,
especially lobular carcinomas, predominate. Lobular
tumors again displayed the most significant positive
rate (80.0%) for progesterone receptor (PR)
expression, confirming their luminal-like character.
Although the small sample sizes hampered the
discriminatory ability, HER2 overexpression was
more common in lobular lesions (40.0%) than in
ductal (28.1%) or benign lesions (33.3%).

E-cadherin, a molecule that promotes cell adhesion
and is frequently lost in lobular carcinoma, was
negative in all benign cases and most ductal (81.3%)
and lobular (80.0%) lesions. Since the loss of E-
cadherin usually characterizes lobular histology, this
points to a non-classical expression pattern. It lacks
in ductal cancers could be due to technical
differences in detection or tumor heterogeneity.
According to molecular subtyping, lobular tumors
had the highest prevalence of Luminal A and Luminal
B subtypes (each 40.0%). In comparison, ductal
tumors had a higher proportion of triple-negative
(28.1%) and basal-like (15.6%) phenotypes,
suggesting greater heterogeneity and the potential
for aggressive behavior. A surprising result that
reflects the small number of benign samples
examined immunohistochemically was the equal
distribution of benign lesions among Luminal A,
Luminal B, and triple-negative classifications. These
results show significant physiologic differences in
receptor status and molecular subtypes across
histologic classifications, which should be confirmed
in larger, powered cohorts, even though they did not
reach statistical significance.
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Table 2: Association of biomarkers and molecular subtypes with breast cancer cases

Variable Categor Benign Ductal Lobular value
gory n (%) n (%) n (%) P
Positive 2 (66.7) 18(56.3) | 8(80.0)
ER Negative 1(33.3) | 14(438) | 2(20.0) 0.395
Positive 2 (66.7) 16 (50.0) | 8 (80.0)
PR Negative 1(333)  16(50.0) | 2(20.0) 0233
Positive 1(33.3) 9(281) | 4(40.0)
Her2 Negative 2 (66.7) 23(71.9) | 6(60.0) 0.775
. Positive 0 (0.0) 6(188) | 2(20.0)
E-Cadherin Negative 3(100.0) | 26(81.3) | 8(80.0) 0.704
Luminal A 1(33.3) 4(12.5) | 4 (40.0)
Luminal B 1(33.3) 14 (43.8) | 4 (40.0)
Molecular subtypes | g ) like 0(0.0) 5(156) | 0(0.0) 0.478
Triple negative 1(33.3) 9 (28.1) 2(20.0)

Table 3 provided correlation matrix sheds light on
potential immuno-hormone interplay within the
tumor microenvironment by displaying the
correlations  between  adhesion  molecules,
complement system components, and hormonal
receptors in breast tissue. Estrogen receptor (ER)
and progesterone receptor (PR) expression showed
a statistically significant and high positive
correlation (r=0.911, p < 0.01), which is in line with
their known co-expression in hormone-dependent
breast malignancies. In line with the established
inverse association between HER2 overexpression
and hormone receptor positivity in specific breast
cancer subtypes, HER2 expression displayed modest
and non-significant correlations with ER (r = 0.029)
and PR (r = -0.009), indicating an independent
regulatory system.

While there were no significant correlations between
E-cadherin and the primary receptors, there was a
weak negative correlation with HER2 (r = -0.061)
and a slight positive association with ER (r = 0.123)
and PR (r 0.044), suggesting that different

molecular subtypes may have different cell adhesion
characteristics. Clq showed modest positive
correlations with ER (r = 0.291) and PR (r = 0.335)
among the complement components, indicating a
possible connection between hormone receptor
signaling pathways and classical complement
activation. A potential regulatory imbalance between
the alternative and classical/lectin pathways was
highlighted by the substantial inverse correlation
between C4 and Properdin, a stabilizer of the
alternative complement pathway (r = -0.416, p <
0.05). Furthermore, properdin exhibited weak
negative associations with E-cadherin, HER2, PR, and
ER, indicating a more extensive antagonistic or
suppressive interaction with adhesion and hormonal
markers. Although largely non-significant, the
observed correlation patterns highlight the intricate
immune-hormonal interactions in the biology of
breast cancer and encourage more research in larger,
mechanistically focused studies to fully understand
the immunomodulatory roles of complement in the
development of breast tumors.

Table 3: Correlation Matrix Between Hormonal Receptors, E-Cadherin, and Complement System
Components in Breast Tissue

Variable ER PR Her2 | E-Cadherin # Clq C3 C4
ER

PR 0.911**

Her2 0.029 -0.009

E-Cadherin | 0.123 0.044 | -0.061

Clq 0.291 0.335 | -0.35 | 0.01

C3 0.131 0.083 | -0.122 | -0.231 0.018

C4 0.081 0.212 | 0.09 -0.016 0.383 | -0.013
Properdin | -0.243 -0.283 | -0.123 | -0.041 -0.316 | 0.155 | -0.416*

Clq expression was significantly higher in Ductal
Carcinoma than in benign or normal tissues, as
evidenced by the statistically significant differences
in Clqlevels between the Benign and Ductal
Carcinoma groups (p = 0.001) and between the
Control and Ductal Carcinoma groups (p = 0.001).

Comparing Lobular Carcinoma to Benign, Control, or
Ductal Carcinoma, on the other hand, did not provide
statistically significant findings (p > 0.05) as show in
table 4 and figure 1, indicating that this subtype has
a more varied or intermediate pattern of Clq
expression. These results imply that increased Clq
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levels might be primarily linked to the ductal subtype
of breast cancer, which could be a reflection of its
unique tumor microenvironment or more aggressive
immune profile. Further research is necessary to
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clarify the underlying mechanisms causing the
heterogeneity inC1q expression among breast cancer
subtypes, as there are no discernible distinctions
between Lobular Carcinoma and other groups.

Independent-Samples Kruskal-Wallis Test
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Clq

20.00
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Figure 1. Variation in C1q Levels Among Breast Tumor Subtypes and Control

Table 4: Pairwise Comparison Results for C1q Levels Between Groups

Sample 1-Sample 2
Benign-Control
Benign-Lobular carcinoma
Benign-Ductal carcinoma
Control-Lobular carcinoma
Control-Ductal carcinoma

Lobular carcinoma-Ductal carcinoma

According to the findings, there are statistically
significant variations in C3levels between Benign
and Control tissues (p = 0.019) and between Benign
and Ductal Carcinoma (p = 0.011) table 5 and figure
2. These results imply that, in contrast to the Ductal
Carcinoma and Control groups, C3 expression is
markedly lower in benign tissues. Remarkably,
neither Lobular Carcinoma nor Ductal Carcinoma
and Control showed statistically significant
differences from one another (p =0.978), suggesting
that C3 expression levels were comparable in these
comparisons.

Test Statistic = Std. Error = Sig.

.780 4.947 875
-8.423 7.344 251
-16.615 5.038 .001
-7.643 7.282 294
-15.835 4.947 .001
8.192 7.344 265

This trend implies that benign lesions have a distinct
immune profile, defined by decreased C1q activity,
which could differentiate them from healthy and
malignant tissues. The absence of notable variations
in Lobular Carcinoma suggests more variation or
overlap in expression profiles within this group,
which may reflect tumor biology heterogeneity. Our
results point to a distinct function of Clq in the
pathophysiology of breast tissue, which may have
consequences for its potential use as a biomarker to
differentiate between benign and malignant
diseases.

Independent-Samples Kruskal-Wallis Test
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Figure 2. Variation in C3 Levels Among Breast Tumor Subtypes and Control
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Table 5: Pairwise Comparison Results for C3 Levels Between Groups

Sample 1-Sample 2
Benign-Lobular carcinoma
Benign-Ductal carcinoma
Benign-Control

Lobular carcinoma-Ductal carcinoma

Lobular carcinoma-Control
Ductal carcinoma-Control

Statistical analysis using the Kruskal-Wallis's test
produced a p-value of 0.367, showing no significant
difference in C4 levels among the groups as
illustrated in figure 3, despite visual diversity in
median and range values. Individual C4 responses
may vary, as seen by the interquartile ranges and
outliers, especially within the cancer subtypes;
nonetheless, these variations fall short of statistical
significance. According to the results, there is no
differential regulation of C4 expression in the setting
of benign or malignant breast disease. This lack of

Test Statistic = Std. Error | Sig.

-10.764 8.402 .200
-15.509 6.112 011
15.683 6.687 .019
4.745 8.032 .555
4919 8.478 .562
174 6.216 978

relevance suggests that C4could not have a clear or
quantifiable function in systemically differentiating
between normal and diseased breast tissues, in
contrast to other complement system components.
As aresult, C4 is not likely to be a valid biomarker for
the categorization or advancement of breast disease
in this group. More research may be necessary to
examine local tissue-level C4 activity or its
interactions with other complement components to
elucidate its functional significance in breast
carcinogenesis.

Independent-Samples Kruskal-Wallis Test

100.00

80.00

60.00

c4

40.00

20.00

|

juis]

Control Benign

Ductal Lobular
carcinoma  carcdnoma

Case

Figure 3. Variation in C4 Levels Among Breast Tumor Subtypes and Control

According to the research, all three pathological
groups—Benign, Ductal Carcinoma, and Lobular
Carcinoma—showed significantly lower levels of
Properdin expression than the Control group (p <
0.001) as show in table 6 and figure 4. Properdin, a
crucial positive regulator of the alternative
complement pathway, may be downregulated in
benign and malignant breast lesions compared to
normal tissue, as suggested by this steady and
significant decline. The pathological groups
themselves, however, did not show any statistically
significant differences, such as Ductal vs Lobular
Carcinoma (p = 0.897), Benign versus Ductal
Carcinoma (p = 0.259), or Benign versus Lobular

Carcinoma (p = 0.345). These results suggest that
although Properdin expression is dramatically
decreased in disease states, neither the benign nor
malignant situations nor the carcinoma subtypes are
meaningfully distinguished by its level. These
findings suggest that Properdin suppression may
play a part in breast tissue pathology early on or
frequently, maybe due to immunological
dysregulation or changes to the complement system
in the tumor microenvironment. Though it may help
differentiate between healthy and sick tissue, its
inability to discriminate across cancer subtypes may
restrict its use as a biomarker for malignancy
grading.
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Independent-Samples Kruskal-Wallis Test
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Figure 4. Variation in properdin Levels Among Breast Tumor Subtypes and Control

Table 6: Pairwise Comparison Results for Properdin Levels Between Groups

Sample 1-Sample 2
Control-Benign
Control-Ductal carcinoma
Control-Lobular carcinoma
Benign-Ductal carcinoma
Benign-Lobular carcinoma

Ductal carcinoma-Lobular carcinoma

Discussion

The breast cancer hormonal receptor markers have
been confirmed to be significant in management and
prognosis determinants. Also, they are influenced by
genetic inheritance and changeable environmental
attributes, and their expression differs across ethnic
and geographical areas3’”. The present study
recorded that more than half of the women aged
between 40 and 50 years were diagnosed with BC
and confirmed with ductal carcinoma. Gore CR, et. al
recorded that 85% of BC cases were DC and in the age
group 40 - 50 years38. Recently published studies
were reported similar result as a study in
Bangladesh,3® Qatar#?, Pakistan*® and Iran*2.
According to these statistics, compared to women in
other regions, breast cancer is more common in our
population among younger women. This might be
brought on by the nation's protracted conflict, the
stress of fighting, life-threatening circumstances,
detrimental psychological effects, environmental
contamination, and other genetic factors+3 44,
According to BC molecular subtypes, our study
recorded 71.4% of ER+/PR+, HER2+, and 28.6% of
ER+/PR-, HER2+, which belong to luminal A
subtypes. Also, the results showed that 76.9% of DC
were ER+/PR+, HER2-. This conforms with the
results of previous findings. Keshgegian found that
ER-/PR +phenotype BC composed 1.5% of all cases,
but he also demonstrated that ER-/PR + phenotype

Test Statistic = Std. Error Sig.

-23.650 6.687 .000
-30.546 6.216 .000
-31.581 8.478 .000
-6.896 6.112 .259
-7.931 8.402 .345
-1.035 8.032 .897

is an impartially identified rare subtype*> 46. an
extensive cohort study previously reported similar
findings, with 67.2% of the BC patients being ER-
positive/PR-positive4’. With 76% ER positivity,
Shushan Shweta et al. also mentioned the same thing.
However, Sarmah et al. revealed that only 44% of
cases were ER+ 48, They also documented a low
occurrence of ER positivity in India compared to
Western countries. A study conducted by Sarmah et
al.*8 revealed a 48% PR positive rate comparable to
our study. Few earlier studies in Iraq have shown PR
and ER positivity in 91% and 57% of the cases,
respectively*?. Recently published research in Iraq
showed that 70 % from cases were ER and PR
positives%. According to regular tissue tests,70-90%
of all patients diagnosed with breast cancer are
assumed to beHER2 /neu negative 51. The activity of
tumor cells and the clinical progression or regression
of the disease are reflected in the overexpression of
HER2/neu. The overexpression of HER2/neu
appears to be associated with an increase in the
proliferative activity of breast cancer cells, and it
plays a significant role in cell differentiation and
proliferation®2 53. Younger age, advanced stage,
larger tumor size, stronger HER2 expression, and
lower PR expression are all linked to ER!°¥ breast
cancer in comparison to ERbigh54 to ERhigh,

A growing body of research suggests the complement
system is a significant regulator of the TME. It
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appears that cancer cells can co-opt complement-
mediated processes in order to alter the tumor
microenvironment (TME) and facilitate the growth
of the tumor, metastasis, and evasion of the immune
system55 56, According to the findings of Vijayakumar
etal,, cancer samples thatinclude C3 and C4 deposits,
which are related to C5b-9 deposits, indicate that the
complement component has been activated through
the presence of the classical pathway>’. Factors
connected to complement may also correlate with
responses to alternative therapeutic approaches.
Elevated amounts of circulating C3activation-
derived fragments and tumor immunostaining of
these fragments alongside CD55 indicated
chemotherapy response in breast cancer patientss8
59, According to the findings of Ferda et al.®?, which
confirm that malignant tumors lead to elevation of
complement component levels, the results agreed
with those findings. C3 andC4 have notable
differential expressions across four stages of breast
cancer compared to healthy circumstances, with C3
demonstrating a substantial mutation rate®?.

Clq is a multifunctional protein that significantly
influences tumor cells, positively and negatively
affecting their biology. C1q is an apoptosis inducer
with an anti-tumor effect in human prostate, breast
cancer, and neuroblastoma®? 63, Variations in the
expression of complement proteins can be
significantly —associated with the prognosis,
condition, and survival of breast cancer¢+. Although
there is an increase in C1qg mRNA levels in breast
cancer tissue relative to control tissue, in this
instance, these levels are favorably correlated with
breast cancer patient survival®s. Accordingly, it was
discovered that C1q causes apoptosis in a variety of
cancer cell types, including breast cancer®® 7. While
the other complement components were only weakly
visible, the staining was positive for C1q, suggesting
that Clq deposition occurred independently of
complement activation. Specifically, stroma, ECs, and
infiltrating leukocytes showed C1gstaining®®.

In basal-like breast cancer, increased levels of Clq
have been shown to have a favorable prognosis index
for disease-free survival. In HER2-positive breast
cancer, it has been shown to have a favorable
predictive index for overall survival®®. Wilson et al.
discovered that C1q chain genes were prevalent in
the stromal compartment. Serum properdin levels
were found to be significantly higher in all breast
disease groups, benign, ductal carcinoma, and
lobular carcinoma, than in healthy controls (p <
0.001). In contrast, there were no discernible
differences across the disease subtypes. This
indicates that properdin overexpression is a
universal response to breast tissue disease,
potentially signifying early activation of the
complement system. Properdin, the sole identified
positive regulator of the alternative complement
pathway, increases the stability of C3 convertase and
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can attach to modified self-surfaces, augmenting
immune responses?°.

Elevated levels of properdin may signify an initial
innate immune response to atypical epithelial
proliferation, even in benign tumors. Recent findings
indicate that properdin expression is associated with
immune cell infiltration and positive outcomes in
several malignancies, including breast cancer’!, and
may have direct anti-tumor effects via neutrophil-
mediated cytotoxicity’2. Properdin significantly
influences the quantities of C5a and CCL2 generated
in this mouse melanoma model and may be
instrumental in coordinating immunosuppressive
cells within the tumor microenvironment and
surrounding tissues’s.

Nonetheless, its failure to differentiate between
benign and malignant tumors restricts its
independent  diagnostic utility.  Additional
investigation is necessary to ascertain its function in
tumor immunology and its potential as a therapeutic
or prognostic biomarker’4 75. Increased serum
properdin in all breast lesions indicates that
alternative-pathway activation is an early and
persistent response to pathological alterations in
mammary tissue, rather than a result of malignant
transformation?é.

Conclusions:

This study identified substantial correlations
between breast cancer risk and many demographic,
genomic, and immunological variables. Obesity,
poorer socioeconomic level, and inadequate
educational achievement were more common among
patients, indicating that social determinants and
metabolic health significantly influence illness
vulnerability. Hormonal receptor analysis revealed a
prevalence of estrogen and progesterone receptor-
positive tumors, especially in lobular carcinomas,
whereas ductal carcinomas had more molecular
heterogeneity. Analysis of the complement system
revealed increased C1q levels in ductal carcinomas
and significantly reduced Properdin expression
across all clinical categories, underscoring possible
roles in tumor immunobiology. These findings
highlight the intricate relationship among
socioeconomic status, tumor biology, and immune
regulation in breast cancer, necessitating additional
research into their clinical and prognostic
significance.
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