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Abstract: Prostate-Specific Antigen (PSA) is a long-known biomarker of prostate disease but recent results
indicate that it is also present in breast tissue and could be diagnostic and prognostic in breast tumors. The
study compared the expression of PSA between benign and malignant lesions of the breast and its correlation
with some clinicopathological parameters. A cross-sectional, observational, study was done on a total of 94
formalin-fixed, paraffin-embedded, breast tissue specimens of female patients in a tertiary care teaching
hospital. A histopathologic analysis and the use of immunohistochemical staining of PSA were carried out. PSA
expression was compared by grading based on the intensity of the stain, and the relationship with age, size of
tumour, histological type, pathological stage and histological grade were compared using descriptive statistics,
Spearman rank correlation and Chi-square test. The most common staining pattern was medium PSA expression
(2+). Notable inverse linear relationships between the expression of PSA and the age of patients, the size of
tumours, and the histology of tumours were observed. Increased PSA expression was found in fibroadenomas
and most well differentiated invasive ductal carcinomas, whereas decreased or missing PSA expressions were
found in malignant and poorly differentiated tumours. PSA expression and pathological stage were not alleviated
by any statistically significant correlation. PSA expression had also shown considerable correlations with positive
clinicopathological features and thus PSA could have been used in conjunction with immunohistochemical
biomarkers as an auxiliary to differentiate benign and malignant breast lesions and tumour differentiation. It is
proposed that larger multicentre studies are necessary to further provide proof of its diagnostic and prognostic
value.

Keywords: Prostate-Specific Antigen (PSA); Breast Lesions; Immunohistochemistry; Breast Carcinoma;
Biomarker.

I. INTRODUCTION

Breast lesions do form a wide range of benign and malignant disorders, which are one of the most prevalent
pathological conditions in women all over the world. Although most of the breast masses are benign (e.g.,
fibroadenoma), breast carcinoma has been refuted as the most prevalent cancer-causing condition in women in
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terms of morbidity and mortality [1]. Early detection and proper distinction between benign and malignant lesions
of the breast are critical towards identifying the proper treatment plans to ensure that more patients have good
outcomes. Traditional methods of diagnosis, such as histopathological analysis, and immunohistochemistry
have significantly contributed to the improvement of the diagnosis, but the requirement to find other biomarkers
capable of enhancing pragmatic IVC and managing patients in a personalized manner remains. Prostate specific
antigen (PSA) or kallikrein-related peptidase 3 (KLK3) is traditionally considered to be a highly specific biomarker
of prostate disease [2]. However, a growing body of research shows that PSA progressively is found to have an
expression in a variety of non-prostate tissues, such as normal and neoplastic breast tissue. It seems to be
controlled by steroid hormones like androgens and progesterone in its expression in the breast, indicating that
it might have a role in breast tissue differentiation and can be involved in tumor biology. Past studies have
indicated that an elevated or higher level of PSA expression is common in benign breast lesions and well-
differentiated breast carcinomas, and lower levels are related to more aggressive tumor features [3]. The above
observations suggest that PSA can have diagnostic and prognostic value in the pathology of the breast. Although
there has been increasing interest in PSA as a biomarker of breast lesions, there has been a lack of thorough
research on its clinical implications especially in the Indian population. Local literature is required since biological
behaviour and biomarker expression can be different in response to genetic, environmental and lifestyle
influences. In this regard, this study assesses the immunohistochemical findings of PSA in benign and malignant
lesions of the breast diagnosed in a tertiary care teaching hospital within Chengalpet District and the correlation
between the clinical-pathological measure. This study will help fill the evidence gap by exploring the connection
between PSA expression and breast lesion properties to determine the possible application of PSA as a
diagnostic and prognostic biomarker in breast pathology.

Il. RELATED WORKS

Breast lesions are broad in spectrum of benign and malignant lesions and precise diagnostic and prognostic
assessment is the key to successful treatment of a patient. Even though the traditional histopathological analysis
is the gold standard in terms of diagnosing, more and more focus has been given to the immunohistochemical
biomarkers which can enhance diagnostic accuracy and offer prognostic data. One of such biomarkers is
prostate-specific antigen (PSA) which as a traditionally specific biomarker of the prostate tissue has turned out
to be a potential biological behaviour belonging to breast lesions. The varied ways of expressing PSA in breast
tissue and its clinical implications have been studied with references to its potential use in tumour differentiation
and prognosis. The biochemical properties of PSA were initially determined by experiments indicating that PSA
acts as a serine protease with a chymotrypsin-like enzyme activity. Akiyama et al. [15] established the enzymatic
activity of human PSA and the biological activity of the same, and laid the groundwork to other investigations
that have been conducted on its expression in other tissues other than prostate tissue. This finding prompted
scientists to analyze the PSA in other glands that are responsive to hormones such as the breast.

Lai et al. [16] further supported the evidence available that indicated the expression of PSA in breast tissue by
finding that the expression of PSA existed in breast cyst fluid and that the synthesis of this protein could be
regulated by hormone levels. They found that the expression of PSA depends on steroid hormones, specifically
the androgens and progesterone and suggested that PSA could contribute to hormone-dependent breast
diseases. This observation provided a biological foundation towards assessing PSA as a biomarker that could be
used in breast pathology. Later clinical studies were done to determine the correlation between the PSA
expression and clinicopathological features of breast carcinoma. Mohammadizadeh et al. [17] indicated that
invasive breast carcinoma had PSA expression and also showed that PSA correlates with favourable pathological
features significantly. In their study it was proposed that better differentiated tumours have a higher PSA
expression but poorly differentiated carcinoma have lower expression. This evidence lent strength to the
hypothesis that PSA could be a marker of tumour differentiation and biological behaviour.

It is more recently that Bouaod et al. [18] conducted an extensive literature review of the prognostic value of PSA
in breast cancer and came to the conclusion that PSA expression is often linked with desirable clinical outcomes.
The authors emphasized that PSA-positive tumours tend to have a lower histological grade, smaller tumour size,
and a better prognosis as compared to PSA-negative lesions. They postulated that PSA can be used as an
adjunctive biomarker that can guide clinicians in the risk-stratification and treatment-planning. Besides the
expression of tissue, personnel have examined the PSA levels in the circadian of individuals with breast cancer.
Giai et al. [19] measured the serum PSA levels and revealed that female breast cancer patients had detectable
PSA levels. Despite the fact that serum PSA was not found to be useful in diagnostics over expression compared
to tissue immunohistochemistry, the study validated the idea that PSA production is not restricted to prostate
tissue and that it may have a larger biological role in breast disease.

Normal breast physiology and structure is also important to understand PSA expression. Classical anatomic and
histologic sources define the breast as a hormonally sensitive system with epithelial and stromal components
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that changes continuously in terms of morphology during the course of life [20,21]. Then, the texts on diagnostic
pathology also underline that interpretation of immunohistochemical markers should never be performed
without conventional histopathology as there is a need to gain a precise diagnosis [22]. Menstrual changes also
may affect biomarker expression due to physiological changes that happen during the menstrual cycle. Other
researches have shown periodic changes in the histology of the breast [23], the expression of epidermal growth
factor receptor [24], the expression of anti-apoptotic proteins including Bcl-2 [25]. Moreover, Guinebretiere et
al. [26] further highlighted that differentiating normal physiological changes and pathological changes are basic
in the types of breast pathology. Altogether, these studies present a solid scientific groundwork to examine the
PSA expression as a candidate diagnostic and prognostic biomarker of both benign and malignant lesions of the
breast.

IIl. METHODOLOGY

3.1 Study Design

The current research adopted an observational cross-sectional study design with the aim of assessing the
Prostate-Specific Antigen (PSA) expression in breast lesions as well as establishing its relationship with various
clinicopathological parameters. The cross sectional design was deemed suitable owing to the fact that it allowed
the ID of PSA expression in archived breast tissue samples which were obtained within a specified time frame
with no form of intervention and follow up [4]. In the study the aim of establishing the patterns of PSA
immunohistochemical expression in benign and malignant breast lesions and the association of this expression
with patient age, tumour size, histological type, pathological stage and tumour grade were undertaken. Routinely
processed formalin-fixed, paraffin-embedded (FFPE) tissue blocks that were present in the Department of
Pathology were used, and thus minimized the exposure of patients to risks but permitted full histopathological
examination [5].

3.2 Study Setting

The study was carried out, in the mechanisms of the Department of Pathology, Shri Sathya Sai Medical College
and Research Institute, Chengalpet District, Tamil Nadu, within the diversity of the Histopathology and
Immunohistochemistry laboratory. The facility is a teaching tertiary care hospital which receives a significant
number of breast biopsy and surgical specimens in a year. Such an environment allowed the opportunity to see
a variety of benign and malignant lesions of the breast available to immunohistochemical testing. The analysis
was conducted in a period of 18 months whereby the archived breast tissue specimens that had been diagnosed
between July 2024 and January 2026 were retrieved in the department records and evaluated in detail [6].

3.3 Study Population and Sample Size

The research sample involved patients with breast lesions visiting the study center and diagnosed with this
condition and subjected to MISP or perioperative lipectomy. The benign and malignant lesions were considered
to enable a comparison of the PSA expression in various pathological conditions.

The estimation of the sample size was made on an already realized study where there was a prevalence of Grade
| and Grade Il breast tumours of 44.4%. The minimum sample size was estimated using the formula n = 4pqg/I12
as about 82 participants. Doing this with an allowance of 10 percent of non-response or unusable specimens
brought the necessary sample size to about 90 cases. In the end, sufficient 94 tissue samples of the breast were
available, and should be referred to during the final analysis which is more than the minimum requirement
calculated and enhances the statistical dependability of the final results [7].

Table 1. Study Population Characteristics

Variable Description

Study design Observational cross-sectional study

Study centre Department of Pathology, Shri Sathya Sai Medical College and Research
Institute

Study period 18 months (July 2024 -January 2026)
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Study population Female patients with breast lesions
Final sample size 94 breast tissue specimens
Tissue type Formalin-fixed paraffin-embedded (FFPE) tissue blocks

3.4 Eligibility Criteria

All age groups of females who have been diagnosed by histological confirmation of breast lesions were included.
The specimens used in the study comprised of biopsy and mastectomy of both benign lesions like fibroadenoma
and fibrocystic disease and malignant lesions like ductal carcinoma in situ (DCIS), invasive ductal carcinoma
(IDC), lobular carcinoma in situ (LCIS), and invasive lobular carcinoma (ILC).

Patients receiving neoadjuvant chemotherapy prior to surgery were not included since they might change tumour
morphology and biomarker expression with the treatment. Participation was also not allowed in male breast
lesions, pregnant women and patients who had not been willing and/or could not be asked to give an informed
consent. These criteria provided consistency in the study population but also minimized other confounding
factors that could affect the expressing of PSA [8].

3.5 Data Collection Procedure

Demographic and clinical data were taken directly through a pathology report, and the hospital records supplied
the relevant data. Data taken was patient age, clinical presentation, tumour size, pathological diagnosis, tumour
subtype and lymph node status, pathological stage and tumour grade. Additional reproductive history, family
history of breast cancer as well as radiological investigations available e.g. mammography, breast
ultrasonography, and computed tomography were reviewed where suitable [9].

FFPE tissue blocks of eligible breast lesions were located by means of unique histopathology numbers archived.
All specimens were previously fixed in 10% neutral buffered formalin followed by standard tissue processing and
paraffin embedding procedures that are standard to the department. Microscopic examination and
immunohistochemical analysis were performed on representative tissue sections taken out of each block.

3.6 Histopathological Examination

With a rotary microtome, paraffin blocks were cut in 4 Om slices. Hematoxylin and Eosin (H&E) staining of tissue
sections were carried out according to regular laboratory protocols. All the slides were examined using the light
microscopy under the eyes of experienced pathologists to confirm the histopathological diagnosis and categorize
lesions as benign or malignant before immunohistochemical staining was done. Routine pathological
examinations were used to grade invasive breast cancers in a histological manner whereas pathological staging
was identified by use of the TNM classification system [10]. These histopathological results acted as reference
standard in assessing the associations between tumour characteristics and the PSA expression.

3.7 Immunohistochemical Analysis

Additional 4mm sections of paraffin blocks were immunohistochemically stained with the antibodies of Prostate-
Specific Antigen (PSA). Normal immunohistochemical procedures were used during the entire process of
specimen preparation, antigen recovery, antibody use, visualization and microscopic examination.

PSA expression was measured in epithelial tumour cells, mainly using cytoplasmic and cytoplasmic-membranous
staining patterns. The intensity of staining was scored on a four-point ordinal scale that included O + (negative),
1 + (weak), 2 + (moderate), and 3 + (strong) staining. The percentage of positively stained cells was also
estimated and a composite score of both staining intensity and the percentage of positive tumour cells was
computed [11]. The consistency and quality control of the assessment process was guaranteed by independent
microscopic evaluation.

Table 2. Variables and Statistical Analysis

Variable Measurement Statistical Method
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Age Years Mean + SD, Spearman correlation
Tumour size Centimetres Mean + SD, Spearman correlation
Histological type Benign/Malignant Frequency (%), Chi-square test
Histological grade Grade I-Ill Spearman correlation

Pathological stage TNM Stage Spearman correlation

PSA expression 0+, 1+, 2+, 3+ Frequency (%), Correlation analysis

3.8 Outcome Variables

The main outcome measure was PSA immunohistochemical expression whose data were categorized into four
levels of staining intensity. Patient age, tumour size, histological type, tumour grade, pathological stage and
lymph node status were the secondary outcome variables. These variables were chosen since there was some
evidence in the past that these might indicate a relationship with PSA expression and breast tumour behaviour
[12]. The study sought to find out the significant difference in expressed PSA between benign and malignant
lesions and the increasing moderate or decreasing moderate expressions and the shared prognostic indicators.
3.9 Statistical Analysis

All the data collected were imported to Microsoft Excel after which they were transferred to Statistical Package
of the Social Sciences (SPSS) Version 16.0 in order to be analyzed. The data on demographic and
clinicopathological features was summarized by descriptive statistics. The presentation of continuous variables
(age and tumour size) was in the form of mean potential standard deviation and the presentation of categorical
variables was in the form of frequencies and percentages.

As the change in PSA expression was an ordinal variable and that the normality was not met the Spearman rank
correlation coefficient was used to test the relationships between PSA expression and the continuous or ordinal
variables including age, tumour size, tumour grade, and pathological stage [13]. The Chi-square test was used
to analyze associations between PSA expression and histological type. The p-value of less than 0.05 was
considered the statistical significance, and two-tailed tests were used during the analysis.

3.10 Ethical Considerations

The study was approved by the Institute Ethics Committee in terms of ethics prior to the start of the study. The
research was conducted in accordance with principles of research formulated in the Indian Council of Medical
Research (ICMR) National Ethical Guidelines to Biomedical Research and Health Research Involving Human
participants (2018). The participants who provided informed consent had to do it in writing and then they could
gain access to clinical information [14].

Patient confidentiality was ensured through the use of unique identification for the different patients and also
by excluding the personal identifiers in the analysis of the data. Only the research team had access to medical
records, and the electronic data were secured by the use of password-protected systems [27]. Because the
research involved the use of archived tissue samples without any other invasive measures, there was a low risk
to the respondents yet the study conformed to the expected ethical standards of conducting biomedical
research.

IV. RESULTS AND ANALYSIS

4.1 Overview of the Study Population

The study incorporates 94 female patients with the diagnosis of breast lesions. It involved both benign and
malignant lesions of the breast to study the immunohistochemical expression of Prostate-Specific Antigen (PSA)
which then correlates with the clinicopathological traits. The participants of the study were mostly of age, with a
mean of 33.65 + 10.04 years, which implies that breast lesions had an impact on the women at a relatively large
age range. The mean tumour size was 4.36 + 1.06 cm and this indicator indicated that the majority of the lesions
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could be detected at the time of presentation [28]. These baselines features served to offer a suitable model to
assess the relationship between PSA expression and pathological observations.
Table 1. Demographic and Clinical Characteristics of the Study Population (n = 94)

Variable Value

Total participants 94

Mean age (years) 33.65 + 10.04

Mean tumour size (cm) 4.36 + 1.06

Study population Female patients
Breast lesions analysed Benign and malignant

4.2 Histopathological Characteristics

The histopathological analysis showed that the most common breast lesion was fibroadenoma with 66 cases
(70.2) and invasive ductal carcinoma (IDC), 28 cases (29.8). The high rates are due to the dominance of
fiboroadenoma because of the increased number of benign lesions experienced in the normal pathological
practice.

Within the 28 cases of invasive ductal carcinoma, Grade Il tumours were the most prevalent with 57.1 per cent
of the malignant lesions. The proportion of Grade Il tumours were 25.0, and Grade | lesions were 17.9. This
frequency suggests that moderately differentiated carcinomas were more often than well-differentiated tumours
or poorly differentiated tumours [29].

Histological type

Fibroadenoma

10%

Figure 1: “Distribution of histological types among the study participants”

Staging showed that Stage IIA was the most typical stage of disease at diagnosis with 53.6% of invasive ductal
carcinoma cases. Stage IIB was 21.4, Stage IlIA (17.9), and Stage IlIIB (7.1). The fact that the majority of the
disease was of Stage Il implies that a lot of patients had presented with localised disease before it advanced to
higher stages.

Table 2. Histopathological Characteristics

Characteristic Frequency Percentage (%)
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Histological Type

Fibroadenoma 66 70.2
Invasive ductal carcinoma 28 29.8
Histological Grade (IDC only)

Grade | 5 17.9
Grade Il 16 57.1
Grade lll 7 25.0
Pathological Stage (IDC only)

Stage IIA 15 53.6
Stage IIB 6 21.4
Stage IlIA 5 17.9
Stage IIIB 2 7.1

4.3 Distribution of PSA Immunohistochemical Expression

Immunohistochemistry analysis revealed that there was a variation in PSA levels in the examined breast lesions.
The most common staining intensity was moderate (2+) found in 35 cases (37.2%). There were 21 patients
(22.3) with strong PSA expression (3+), 19 with negative (0+) staining and 19 with weakly positive (1+) staining.
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Figure 2: Immunohistochemical marker PSA showing strong cytoplasmic positive staining in
Fibroadenoma (DAB, 40X).
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Figure 3: Immunohistochemical marker PSA sho;/virngr rﬁoaerate cy;tplasmic positive staining
in fibroadenoma with pericanalicular pattern (DAB, 10X and 40X respectively).

Figure 4: Immunohistochemical marker PSA showing negative staining in Invasive ductal
carcinoma, NOS (Grade 3) (DAB, 10X).

Age in years

Figure 5: “Relationship between PSA expression and age”

WMo+ M1+ W2+ W3+

Allin all, about 80 percent lesions of the breast showed evidence of some level of PSA positivity and it is evidence
of the fact that PSA expression is relatively high in the tissues of the breast. Nonetheless, the degree of
expression differed significantly in individual lesions, indicating differences in biological behaviour across breast
pathologies. This variability was taken as the foundation of the further correlation analyses with age, tumour

size, histological type, the pathological stage, and tumour grade [30].

Table 3. Distribution of PSA Expression

PSA Expression

Frequency

Percentage (%)

0+ (Negative)

19

20.2
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1+ (Weak) 19 20.2
2+ (Moderate) 35 37.2
3+ (Strong) 21 22.3
Total 94 100.0

4.4 Association Between PSA Expression and Clinicopathological Parameters

The association between PSA expression and the age of the patient was assessed by the use of the Spearman
rank correlation analysis. The inverse relationship was statistically significant (p =-0.428, p < 0.001) meaning
that an increased PSA expression was related to younger patients. Ages gradually dropped with growing PSA
positivity, whereby the average age of PSA-negative cases was 37.11 years and that of cases with strong
expression (3+) was 25.43 years. These would indicate that higher levels of PSA are commoner in younger
women who present with breast lesions.
100%
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PSA

Pathological Stage in %
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Figure 6: “PSA expression across pathological stages”

The same negative correlation was noted between PSA and Tumour size. The result of the statistical analysis
indicated significant negative correlation ( = 0.332, p = 0.001) and the decrease in tumour size was due to
increasing intensity of PSA staining. The mean tumour size in PSA-negative lesions was the largest (4.96 + 1.15
cm) and the strong positive lesions were the smallest in average size (3.86 + 0.90 cm). This direction shows that
higher PSA levels correlate with smaller breast lesions indicating that there is a relationship between low PSA
positivity and lower tumour aggressiveness.

Table 4. Correlation Between PSA Expression, Age and Tumour Size

Variable Statistical Test Correlation (p) p-value Interpretation
Age Spearman's correlation | -0.428 <0.001 Significant inverse association
Tumour size | Spearman's correlation | -0.332 0.001 Significant inverse association

4.5 Association Between PSA Expression and Histopathological Variables

The level of PSA expression by histological type revealed a statistically significant correlation ( 2 = 16.280, p =
0.001). The decreased PSA expression (O + and 1 + ) was more common in invasive ductal carcinoma and
moderate and high PSA positivity (2 + and 3 + ) were more common in fibroadenoma. Over nine tenths of all
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lesions that expressed high levels of PSA were benign fibroadenomas, which contributes to the possible utility of
PSA as an immunohistochemical detection of benign versus malignant breast lesions. The PSA expression was
not statistically significantly associated with the pathological stage among invasive ductal carcinoma cases (
0.151, p = 0.444). The distribution of PSA staining across the entire spectrum of tumour stages did not reveal
any pattern, suggesting that pathological stage alone does not seem to have any impact on PSA expression of
invasive breast carcinoma.

Wo+ M1+ M2+ W3+

Tumor sizein cm

o = N ow

PSA

Figure 7: “PSA expression in relation to tumor size”

On the other hand, PSA expression had a strong negative correlation with histological grade (rho =-0.560, p =
0.002). The tumours with a PSA-negative phenotype were mainly Grade lll lesions, with only Grade | and Grade
Il carcinomas displaying strong PSA expression. The Grade lll tumours are not found in strongly positive cases,
which implies that increased PSA expression correlates with improved tumour differentiation and witnessing less
aggressive biological characteristics. These results support the possible prognostic value of PSA in breast
carcinoma as they suggest that a decreasing expression level is correlated with the rising histologic severity.
Table 5. Summary of Associations Between PSA Expression and Clinicopathological Parameters

Variable Statistical Test Result p-value Interpretation

Age Spearman's p=-0.428 <0.001 Significant inverse
correlation association

Tumour size Spearman's p=-0.332 0.001 Significant inverse
correlation association

Histological type Chi-square X2 =16.280 0.001 Significant association

Pathological stage Spearman's p=-0.151 0.444 No significant association
correlation

Histological grade Spearman's p =-0.560 0.002 Significant inverse
correlation association

4.6 Overall Interpretation of Findings
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The results statistically show that, PSA expression in various lesions in the breast is heterogeneous and
correlates with a variety of good clinicopathological factors. The increase of PSA was also found to be constant
in younger patients, smaller tumours and benign histological lesions and low grade invasion carcinomas. In
contrast, lower or no PSA expression could be more often detected in tumours that were malign- or poorly
differentiated. The relationships with tumour grade and histological type observed regardless of pathological
stage, though not significantly so, indicated that PSA can be a useful adjunctive biomarker
immunohistochemically in breast pathology. Taken together, the findings suggest that PSA expression holds
potential diagnostic/prognostic biomarker by helping to differentiate between benign and malignant breast
lesions and revealing tumour differentiation.

V. CONCLUSION

The current research determined the expression of Prostate-Specific Antigen (PSA), an immunohistochemical
manufacturer, in benign and malignant lesions of the breast as well as the connection of this expression with
the chosen clinicopathological features. The results revealed that a large percentage of breast lesions expressed
PSA and moderate and high expression was mainly found in benign fibroadenomas and well-differentiated
invasive ductal cancers. On the other hand, the lack or low level of PSA expression was more commonly attributed
to malign lesions with high histological grades. Statistical manipulation also showed that PSA expression had
significant negative correlations with the patient age, tumour size and histological grade, which shows that the
higher the PSA expression, the better it is in terms of pathological characteristics. Nonetheless, there was no
significant correlation mechanism between PSA expression and pathological stage. These results indicate that
PSA could be clinically useful as an adjunctive immunohistochemical stain to discriminate benign and malignant
lesions in the breast and evaluate differentiation of tumours. PSA cannot substitute the known diagnostic and
prognostic biomarkers; however, it can be used to complement the information about tumour biology and
disease behaviour because of its expression pattern. On the whole, the paper illustrates the possible prognostics
value of PSA as a supplementary biomarker tool in breast pathology and demonstrates the necessity of larger
multicentre studies and a variety of patient groups and prolonged follow-up to further confirm its diagnostic,
prognostic, and possible treatment value in breast cancer management.
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