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INTRODUCTION 

Prostate-specific antigen (PSA) is an important 

biomarker in the diagnosis and monitoring of prostate 

cancer. It has a molecular weight of 33 kilo Dalton (kDa) 

and is secreted by the columnar epithelium of the 

prostate.
[1]

 PSA was thought to be secreted only by the 

prostate gland and then found only in males; however, 

subsequent studies have proved that it is present in 

females and in many other tissues and biological fluids, 

including skene glands, breast, ovaries, uterus and 

salivary gland.
[2]

 PSA has been observed in many 

cancerous conditions including those affecting the breast, 

colon, ovary, uterus, and kidney. It has also been found 

in physiological conditions in women, such as pregnancy 

and lactation, as well as in healthy women.
[3]

 Given the 

critical importance of early diagnosis in breast cancer to 

enhance treatment efficacy and prognosis, it is essential 

to have diagnostic methods that are both feasible and 

demonstrate high sensitivity and specificity. 

Nevertheless, the development of blood-based diagnostic 

tests that can identify cancer at an early stage and predict 

treatment response has proven challenging. The objective 

of this study was to quantify serum PSA levels in women 

with benign and malignant breast lesions, and to assess 

the role of PSA in these settings. 

 

MATERIALS AND METHODS 

This case-control study, conducted at the oncology 

center of Tishreen University Hospital in 2023, included 

80 patients, who were distributed into two groups: Group 

A comprised 50 patients with histologically confirmed 

malignancy in the breast. The patients were divided into 

three categories: Category A1 (n=10) for patients with 

tumors diagnosed by biopsy and before any treatment; 

TPSA was measured in serum samples from the same 

patients six months after surgery (A1-1).  Category A2 

(n=30) included patients admitted to the Oncology center 

after surgical resection of breast tumors. Category A3 

(n=10) included cases of metastatic breast cancer. Group 

B consisted of women with benign lesions of the breast. 

Patients were recruited in accordance with the 

established inclusion and exclusion criteria. Informed 

consent was obtained from all participants. The study 

population consisted of patients aged 18 years-old and 

above, not currently pregnant or in the postpartum 

period, and without a history of other malignancies. 

SJIF Impact Factor 7.065 

icleResearch Art 

ISSN 2394-3211 

EJPMR 

 

 

EUROPEAN JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
 

www.ejpmr.com 

 

ejpmr, 2024, 11(10), 406-408 

ABSTRACT 

Background: Prostatic specific antigen is a significant biomarker for the diagnosis and monitoring of prostate 

cancer. Initially regarded as a prostate-specific marker, subsequent evidence has demonstrated its presence in 

females as well. Material and methods: The study was conducted with two groups of women. Group A included 50 

patients with breast cancer, who were divided into 3 categories. (A1=10) Patients with histologically confirmed 

malignancy were admitted to the oncology center after biopsy and prior to surgery. (A2=30) patients were admitted 

following to surgical resection of the tumors. (A3=10) patients with metastatic tumors. Group B (30) patients with 

benign breast lesions. Serum PSA levels were analyzed for each patient in both groups, with a second measurement 

taken after six-months for patients in category A1. A comparison of PSA levels was conducted between the 

different categories of group A, as well as between group A and B. The impact of the histological pattern of benign 

lesions on PSA levels was investigated. Results: The mean total PSA values for both groups were as follows: A1 

(1.4), A1-1 (0.51), A2 (0.52), A3 (1.61) and B (0.26) ng/ml. PSA levels were greater in cases of metastatic breast 

cancer compared to non-metastatic disease (p < 0.05). The mean PSA was elevated in all breast cancer cases when 

compared to benign lesions, with a statistically significant difference (P<0.05). Our findings revealed that PSA 

levels were elevated in fibrocystic lesions when compared to the other patterns observed in Group B. Conclusion: 

Total PSA may prove a benefit in differentiating between benign and malignant breast lesions in women. 
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Patients who did not meet the aforementioned criteria 

were excluded from the study. A total PSA analysis was 

conducted on patients in both groups at the time of their 

admission to the oncology center. 

 

Blood samples of 5ml were obtained from each patient in 

both groups. Subsequently, the samples were left at room 

temperature for a period of 10 to 15 minutes to allow for 

clotting. Following this, the samples were placed in the 

centrifuge for a further 5 minutes. Subsequently, the 

serum was separated from other components. The 

samples were stored at a temperature of -20°C until 

further analysis could be conducted. 

 

Statistical analysis 

All data were subjected to analysis using the statistical 

software package SPSS. All results were expressed as 

mean values ± standard deviations. Subsequently, the 

results were subjected to further analysis to ascertain any 

significant differences between the mean values ± SD. 

This was achieved through the use of either a t-test or an 

analysis of variance (ANOVA), as appropriate. A p-

value of less than 0.05 was considered to indicate 

statistical significance. Serum total PSA was analyzed 

using an enzyme-linked immunosorbent assay (ELISA) 

method, with a detection limit of 0.005 ng/ml. 

 

RESULTS 

The study consists of two distinct groups: Group A 

comprises patients aged between 28 and 64 years, while 

Group B consists of patients aged between 20 and 58 

years. Patients with breast cancer were (29 patients 

below the age of 50 and 21 patients above the age of 50). 

The mean serum TPSA levels for both groups were as 

follows: A1 (1.4 ng/mL), A1-1 ( 0.51 ng/mL), A2 (0.52 

ng/mL), A3 (1.61 ng/mL) and B(0.26 ng/ml) (Table 1). 

A comparison of data within Group A revealed that the 

mean PSA level in A1 was higher than that observed in 

A2 (P = 0.000). A comparison of TPSA levels between 

A1 and A3 revealed that the mean PSA level in A3 was 

higher than that in A1. Furthermore, the mean PSA level 

for A3 was also higher than that for A2. In all three 

cases, the P-value was less than 0.05, indicating that the 

observed differences in levels were statistically 

significant. The mean PSA values recorded six months 

following surgery (A1-1) were found to be lower than 

that observed prior to the surgery (A1). The comparison 

between Group A and Group B revealed that the mean 

levels of TPSA in categories A1, A2, and A3 were 

higher than those observed in the benign Group B. 

 

The distribution of benign breast lesions according to 

histological type is presented in Table 2. It includes 15 

fibro adenomas, 12 fibrocystic lesions, and 3 

inflammatory lesions. The mean PSA levels for these 

lesions were 0.23, 0.31, and 0.17 ng/ml, respectively. 

 

 

 

Table 1: The different mean total PSA values of group A, B. 

 Range Minimum Maximum Mean Std. Deviation 

A1 .48 1.13 1.61 1.40 .14866 

A1-1 .09 .46 .55 .510 .03251 

A2 .65 .33 .98 .520 .15985 

A3 .34 1.48 1.82 1.61 .10573 

B .24 .15 .39 .2600 .05356 

The mean total PSA value for Group A was found to be statistically different from that of Group B. 

 

The highest level of prostate-specific antigen (PSA) in 

group B was observed in fibrocystic lesions, followed by 

fibroadenomas. In contrast, the lowest PSA level was 

observed in case of inflammatory lesions. The p-value 

for this analysis was 0.000, indicating that the observed 

difference in mean PSA levels was statistically 

significant (p < 0.05). 

 

Table 2: The difference in TPSA level according to benign breast lesions. 

 N Mean Std. Deviation 

Total PSA 

Fibro adenomas 15 .2380 .02366 

Fibrocystic 12 .3100 .03464 

Inflammatory 3 .1700 .01732 

Total 30 .2600 .05356 

 

DISCUSSION 

Prostate-specific antigen (PSA) is a serum tumor marker 

that has been successfully employed for the diagnosis 

and management of prostatic cancer.
[4]

 The main 

function of PSA in males is to liquefy the seminal clot, 

thereby facilitating fertilization, which represents its 

principal role.
[5]

 Nevertheless, significant evidence 

indicates that this protein is not exclusively confined to 

the prostate; rather, it has been detected in various tissues 

and body fluids beyond the prostate.
[6] 

 

 A significant research has been conducted to investigate 

PSA level in women with benign and malignant breast 

lesions. The finding of our study showed that total PSA 

level was higher in women with malignant breast lesions 

compared with women who had benign breast lesions. 
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This finding is in contrast to the findings of Black et al.
[7]

 

They evaluated total and free PSA levels in women with 

breast cancer, breast cysts and also healthy controls. 

They reported that patients with breast cysts had 

significantly higher levels of total PSA than pre-surgical 

breast cancer patients. A further study by Prakruti Dash 

et al.
[8]

 comprising three groups of women revealed no 

statistically significant difference in free and total PSA 

values between patients with benign and malignant 

breast lesions. However, these values were higher than 

those observed in healthy women. 

 

In a study conducted by Lancelot Lobo et al.
[9]

, three 

groups were included (breast cancer, benign lesions and 

healthy women). The study found that total PSA levels 

were higher in the breast cancer group compared to the 

benign breast lesions as well as in healthy women. These 

results may be useful in differentiating between benign 

and malignant breast lesions, which is consistent with the 

results of our study. Razavi et al.
[10]

 also showed that 

TPSA levels were higher in breast cancer rather than 

benign lesions. The P value was statistically significant. 

Elevated PSA in breast cancer compared to benign breast 

lesions may be due to a hormonal imbalance, leading to 

the appearance of the hormone-dependent PSA gene.
[11] 

 

The present study demonstrates a reduction in PSA 

levels six months post-surgery, a finding that aligns with 

the results of numerous other studies.
[7, 10]

 In a study 

including three groups of patients with breast cancer, 

benign lesions, and a control group of healthy women, 

Elteza Tahjiba Jahir et al.
[12] 

demonstrated that both total 

and free PSA values decreased following surgical 

intervention. This indicates that PSA is secreted from the 

tumor tissue itself, resulting in a decrease in serum 

values following tumor removal. 

 

We found in our study that PSA levels were greatest in 

metastatic breast cancer, which may be explained by the 

metastatic tumor cells producing PSA or the increased 

tumor mass stimulating PSA production.
[11]

 A study done 

by Lancelot Lobo et al. revealed that PSA levels were 

elevated in both the fibrocystic and fibro adenoma 

patterns compared to other healthy breast lesions.
[9] 

 

CONCLUSION 

The main findings of our study suggest a potential 

correlation between total PSA and breast cancer. Serum 

levels were observed to be elevated in cancer cases in 

comparison to benign lesions, and this may prove the 

importance of PSA as useful tool in differentiate between 

benign and malignant breast lesions. Further research is 

required to elucidate the role of PSA as a potential 

biomarker in the diagnosis and follow-up of women 

breast cancer, as recent studies have been showed. 
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