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INTRODUCTION 

Prostate cancer (CaP) is increasingly acknowledged as 

one of the major health issues affecting the male 

community as a whole, and 6% of all cancer-related 

fatalities among males are attributable to the condition.1 

The incidence and death of CaP increase with age, 

hereditary features like as race, diets high in animal fat 

and exposure to heavy metals all provide credence to the 

hypothesis that external variables may play a substantial 

role in the development of CaP.2 

Men over the age of 65 account for more than 65% of 

instances of CaP, which typically affects older men.3 

Native Japanese and Chinese people have a decreased 

risk of CaP incidence as well as death; nevertheless, the 
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Results: The study showed that all the CaP samples had 100% positivity with varying reactivity to the IHC 

biomarkers; PSA had 100% positivity and MPR of 94% due to its multiple weaknesses as a biomarker p63 is a basal 

cells marker.  

Conclusions: The expressions of these antibodies were observed in the progression of CaP. Although these markers 
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incidence of CaP in black males is around 60% greater 

than that in white men. African-American males are often 

diagnosed with the illness at a younger age and in more 

severe stages.3 Early identification is thus heavily 

emphasised to lower fatality rates. Individuals may have 

variable chances of getting CaP due to genetic, social, 

and environmental factors, including nutrition and 

lifestyle.1 However, for the majority of patients with the 

condition, early discovery and efficient treatment may 

result in excellent results. 

BPH is the gradual expansion of glandular and stromal 

tissues surrounding the urethra (Negoita et al).4 Because 

of these adjustments, BPH is now primarily understood to 

be a condition associated with the proliferation of stromal 

cells. It is characterized by an increase in the stromal 

component of the prostate that is about fourfold, as well 

as a nearly doubling of the glandular components of the 

prostate (Negoita et al). Histological evidence of BPH is 

present in more than two-thirds of males over the age of 

50, and the percentage rises to 80% by age 70.4 

By detecting malignancies at an early and curable stage, 

screening increases the likelihood that therapy will be 

effective and enhances the quality of life for patients in 

the long run, and thus gives a better chance for effective 

gene-targeted therapy.5 

Biomarkers with high sensitivity and specificity are ideal 

and among the most well-studied biomarkers are, BCL-2, 

P63, and PSA, which are often used as CaP prognostic 

indicators, because they are dysregulated as the disease 

progress.6,7  

The PSA, is the most important protein for the treatment 

of men who have CaP, because of the significant 

association that exists between the number of prostate 

epithelial cells in the body and the PSA level.8 The p63 

protein serves as basal cell nuclear marker typically 

found in prostatic epithelium.9 This marker is especially 

helpful in determining the nature of prostate lesions that 

are unclear or in differentiating tangential portions of the 

prostate from prostatic intraepithelial neoplasia (PIN) or 

prostatic cancer. BCL-2 produces a protein that inhibits, 

the BCL-2 oncoprotein is known to encourage tumour 

and overexpression of BCL-2 is associated with 

hormone-resistant disease and a higher tumour stage.10 

The objective of this study is to discover and demonstrate 

the expression of the immunohistochemical markers, 

PSA, p63, and BCL-2, as well as to investigate the 

possibility that these markers might be used to predict the 

progression of BPH into cancerous tumours. 

METHODS 

Sample collection and tissue block 

A case-control retrospective study was conducted on 

eighty (80) formalin-fixed paraffin-embedded tissue 

blocks of both benign and malignant prostate tissues 

obtained from the archives of the anatomic pathology 

department of Ekiti State teaching hospital (EKSUTH) in 

Ado Ekiti, Ekiti state, Nigeria. H and E stained slides 

were prepared from these samples and reviewed 

microscopically to confirm the diagnosis and help 

classify them into benign and malignant samples.  

Selection criteria 

Tissue block samples was selected based on recorded 

confirmed cases of H and E stained benign and malignant 

prostate tissues from the archives of the anatomic 

pathology department from January 2020 to December 

2022. 

Duration of study 

Research study was carried out between January 2023 to 

August 2023. 

The tissue blocks were deparaffinized in xylene, then 

sections were rehydrated on glass slides using a variety of 

alcohol gradients. The slides were then coated with 

adhesive. The pieces were processed in a pressure cooker 

to extract antigens. After that, the endogenous peroxidase 

activity was stopped from occurring by immersing the 

sections in a solution of hydrogen peroxide that was 3 per 

cent concentration for five minutes. Incubation with horse 

non-immune serum for 20 minutes prevented non-

specific binding. After being applied on slides and diluted 

to a concentration of 200 l, BioGenex mouse monoclonal 

primary antibodies for PSA were then left to incubate at 

room temperature for 80 minutes. After 30 minutes of 

incubation at room temperature, biotinylated rabbit anti-

mouse secondary immunoglobins were applied to the 

slides. They were then subjected to an avidin-biotin 

peroxidase complex incubation. As a chromogen, 3, 3 

diaminobenzidine was used. Hematoxylin was used as a 

counterstain on the section. 

Immunostaining assessment 

By combining intensity and distribution on a 0–3 (0, +, 

++, +++) scale, it was possible to assess the expression of 

the antibodies, 1 (+) represents mild or weak but the 

detectable discontinuous expression, localized staining on 

fewer than 10 per cent of cells, 2 (++) represents 

moderate and positive staining discontinuous expression, 

localized staining present on fewer than 40 per cent of 

cells, and 3 (+++) represents strong and intense 

continuous expression. The value 0 was defined as no 

expression, no detectable expression, or localised staining 

on fewer than 10 per cent of cells, as described by 

Fedchenko and Reifenrath.11 It was possible to evaluate 

how immunoreactive these markers were by analysing 

the degree of staining that occurred in each place as well 

as the proportion of cells that were stained in that site. 

There were three levels of staining: mild, moderate, and 
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severe (marked). The following are grades for the 

positive cell percentage: 

No staining/negative reaction 0 (0≤X≤10), mild reaction 

(positive) + (10≤X ≤40), moderate reaction (positive) ++ 

(40≤X ≤80) and marked reaction (positive) +++ (>80) 

Data analysis 

Analysis of the data obtained from the study was carried 

out using photomicrographs. Charts, and graphs were 

collated using Prismpad (V23) and tables were compiled 

using Microsoft excel (2016). 

RESULTS 

A case-control retrospective study of the total number of 

80 blocks of BPH and CaP was recruited with a pie chart 

showing the case distribution of 50% each for BPH and 

CaP as shown Figure 1 shows a pie chart showing the 

distribution of cases of 50% among the BPH and 50% 

CaP. 

 

Figure 1: Distribution of cases among the BPH and 

CaP. 

Table 1 shows the expression of PSA, p63, and BCL-2 

proteins in the BPH and CaP lesions. 

PSA; negative 36 (90%), positive 4 (10%), P63; 

negative39 (100%), positive 1 (10%), BCL-2; negative 

40 (100%), positive 0 (0%) in BPH lesions. 

PSA; negative 0 (0%), positive 40 (100%), P63; negative 

0 (0%), positive 40 (100%), BCL-2; negative 0 (0%), 

positive 40 (100%) in CaP lesions. 

Table 2 shows the semi-quantitative expression of PSA in 

BPH and CaP. BPH has a positive rate of ten per cent, 

with just four occurrences showing minimal or 

insignificant staining. CaP exhibited a positive rate of 

94%, with only 2 instances exhibiting mild, 6 cases 

exhibiting moderate and 32 cases exhibiting strong 

expression. It shows the semi-quantitative degree of 

expression of p63 in BPH and CaP BPH has a 10% 

positive rate, with just 1 instance exhibiting faint or light 

staining. With just 2 instances exhibiting mild expression, 

64 cases exhibiting moderate expression, and 34 cases 

exhibiting strong expression, CaP had a positive rate of 

98%.  

sIt shows the semi-quantitative expression of BCL-2 in 

BPH and CaP. BPH had a positive rate of 0%, which 

means that not a single patient showed any sign of 

staining after being tested. CaP exhibited a positive rate 

of 92%, with only 4 instances exhibiting mild, 6 cases 

exhibiting moderate and 30 cases exhibiting strong 

expression. 

Figure 2 shows the mean percentage of the degree of 

reactivity of PSA showed 10% (BPH), 94% (CaP), P63 

showed 10%(BPH), 98% (CaP), and BCL-2 showed 0% 

(BPH), 92% (CaP) and represented in a bar chart. 

Figure 3 shows the histo-photomicrographs of 

haematoxylin and eosin staining and immnstaining 

techniques. 

Where plate 1 shows the BPH at x100 and x400 in H and 

E-stained sections, along with CaP at ×100 and x400 in 

(A), (B), (C) and (D), respectively. (A) and (B) 

demonstrate moderate to strong histochemical staining of 

CaP and normal prostatic epithelium in BPH, respectively 

(C and D).    

Plate 2 shows PSA immunostain where 2A is 

photomicrographs section showing the benign prostrate 

hyperplasia with cytoplasmic mild reaction of PSA at 

×100 and there was an insignificant PSA 

immunohistochemical staining in BPH, while 2B is a 

photomicrographs section of the CaP section showing 

strong immunohistochemical reaction at ×100. and 

moderate to strong immunohistochemical staining in CaP 

sample. 

Plate 2 also shows the P63 immunostain, where 2C is a 

photo-micrographs section showing the benign prostrate 

hyperplasia with cytoplasmic mild reaction of p63 at 

×400, and 2D is a photomicrographs section of the CaP 

showing strong immunohistochemical reaction of p63 

(×400).  

Plate 2 also shows BCL-2 immunostain, where 2E is a 

photo-micrographs section showing the benign prostrate 

hyperplasia with cytoplasmic mild reaction of BCL-2 at 

×40 and there was an insignificant immunohistochemical 

staining in BPH, while 2F is a photomicrographs section 

of the CaP showing strong immunohistochemical reaction 

of BCL-2 (×400). 

 

5050

Case distribution
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Table 1: Expression of PSA, p63, and BCL-2 proteins in the identified cases. 

Biomarker PSA (%) p63 (%) BCL-2 (%) 

Group Negative Positive Negative Positive Negative Positive 

BPH 36 (90) 4 (10) 39 (100) 1 (10) 40 (100) 0 (0) 

CaP 0 (0) 40 (100) 0 (0) 40 (100) 0 (0) 40 (100) 
Semi-quantitative expression of PSA in BPH and CaP. BPH has a positive rate of 10% with just four occurrences showing minimal or 

insignificant staining. CaP exhibited a positive rate of 94%, with only 2 instances exhibiting mild, 6 cases exhibiting moderate and 32 

cases exhibiting strong expression. 

Table 2: Degree of staining of for PSA, P63 and BCL-2 protein expression. 

Biomarker Group Mild (+) Moderate (++) Severe (+++) Mean % reactivity 

PSA protein 
Benign 4 0 0 10 

CaP 2 6 32 94 

P63 
Benign 1 0 0 10 

CaP 2 4 34 98 

BCL-2 
Benign 0 0 0 0 

CaP 4 6 30 92 

 

 

Figure 2: Total mean percentage reactivity of IHC 

markers in identified cases. 

 

 

Figure 3 (A-D): BPH at ×100 and ×400 in H and E-

stained sections, along with CaP at ×100 and ×400, 

respectively. Moderate to strong histochemical 

staining of malignant prostrate tissue and normal 

prostatic epithelium in benign prostate tissue, 

respectively. 

  

 

Figure 4 (A-F): Photomicrograph of PSA, P63 and 

BCL-2 immuno-stained samples-Benign prostrate 

hyperplasia with cytoplasmic mild reaction of PSA 

(×100), CaP showing strong ICH reaction ×100. 

Insignificant PSA IHC staining in BPH and moderate 

to strong ICH staining in CaP, the benign prostrate 

hyperplasia with cytoplasmic mild reaction of p63 

(×400), the CaP showing strong ICH reaction of p63 

(×400), the benign prostrate hyperplasia with 

cytoplasmic mild reaction of BCL-2 (×400). 

Insignificant ICH staining in BPH and CaP showing 

strong ICH reaction of BCL-2 (×400). 

DISCUSSION 

Different disease processes may interfere with the 

prostate gland's usual design.12 CaP and its associated 

metastases, as well as BPH, are among these disorders.13 

There is a possibility that prostate-associated antigens 

10% 10%
0%

94% 98% 92%

0%

50%

100%

150%

PSA P63 BCL-2

Graph showing mean percentage reactivity
BPH

CaP
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will be produced as a consequence of abnormalities in the 

development of prostate epithelial cells.14 Prostate-

specific antigen (PSA)-a secreted protease, prostate-

specific membrane antigen (PSMA)-a highly specific 

membrane antigen found on their plasma membrane, p63-

a rare positive prostatic adenocarcinoma, and BCL-2 

family proteins-essential regulators of pathways involved 

in cell death are all examples of these antigens.12 

From this study using IHC analysis, the expressions of 

PSA, P63 and BCL-2 were expressed in 80 retrieved 

blocks of prostatic tissues with 40 BPH and 40 CaP. Our 

findings reveal that there were varying expression 

patterns as observed in the different markers. Hormonal 

abnormalities that affect the expression of PSA, p63, and 

BCL-2 might be the cause of these varied expression 

patterns in our research sample.13 

PSA shows a decline in BPH but a strong 

immunohistochemical stain in CaP as seen in plate 2B. 

The positivity rate of PSA is 10% in BPH with mild 

reaction against 100% in CaP with strong reactivity/ 

significant immunohistochemical expression as evident in 

the poorly differential malignant tissues. PSA is strongly 

expressed in hyperplastic tissues, which is considered to 

stem from the diverse biological properties of the prostate 

gland's peripheral and transition zones.15 The findings of 

the inquiry are in direct opposition to this conclusion.16 

The mean percentage reactivity was 10% in BPH and 

94% in CaP. According to the research by Bonk et al 

PSA expression and staining in CaP tissue sections 

decreased compared to BPH tissue sections, whereas 

neoplasia and other diseases have been linked to higher 

serological PSA levels.17,18 With evidence that PSA 

transforms Lys-plasminogen into biologically active 

angiostatin-like fragments, displaying antiangiogenic 

characteristics, the connection between increased tumour 

aggressiveness and less PSA plays a tumour preventive 

function.19 

From our study, p63 also shows a decline in BPH but a 

strong immunohistochemical Stain in CaP as it 

progresses and the cancer condition becomes established 

and differential. The positivity rate of P63 is 100% in 

CaP with a strong reactivity with a poorly differentiated 

malignancy, this corresponds to previous works where 

p63 is 100% in pure benign lesions and 

adenocarcinoma.20 All the reaction CaP cases were 

positive for P63 but in BPH only one case was positive. 

As opposed to a study where prostate tumours that 

express p63 display mainly luminal cytokeratin 

expression, with only limited and focal positivity for 

CK5/6.21 Previous studies suggest that p63 expression in 

certain adenocarcinoma cases could be attributed to the 

presence of trapped benign glands among malignant 

cells.20,22 

There is an increase of the expression of p63 in Cap 

compared to BPH which is in line with the previous 

works of Wu and Kunju.23 A prostatic cancer instance 

with widespread abnormal P63 expression in the 

secreting cells was observed. This is evidence as shown 

in plate 2D with marked cytoplasmic staining of the basal 

cells. Rarely, p63-positive prostate adenocarcinomas are 

discovered when basal markers and methyl-acyl-

coenzyme A racemase are used to build up an unusual 

focus. Plate 2D showed strong atrophic cytoplasm and 

basaloid morphology which agrees with previous work.20 

The presence of tiny, infiltrative acini that have an 

aberrant nuclear structure and do not express high-

molecular-weight cytokeratin is indicative of basal cell 

hyperplasia or basal cell cancer when considering the 

differential diagnosis. p63 showed a diffuse cytoplasmic 

expression with reaching basal cells. The average P63 

reactivity in BPH patients is 10% since only one out of 

the 40 instances had a mild expression, compared to a 

CaP reactivity of 98 per cent in 34 cases with significant 

expression, 2 cases with mild expression, and 4 cases 

with moderate expression. This corroborates the works of 

Steurer et al where there are marked expressions in the 

basal cells.24 

This study's case distribution demonstrated that Bcl-2 

immunohistochemistry expression in BPH and CaP as 

shown in Table 2. There is no expression at all in all the 

40 BPH cases showed no significant expression but 

varying degrees of expressions were observed in CaP. 

Four cases showed mild reaction, 6 cases showed 

moderate reaction while 30 cases showed marked/intense 

reactions/significant expression. The positivity rate of 

BPH was 0% while CaP had 100% positivity. These 

results provide credence to earlier research that disproved 

the hypothesis of a connection between BCL-2 and 

BPH.12,25 In contrast to what was previously thought, two 

separate investigations have indicated that BCL-2 is 

overexpressed in CaP tissues in comparison to BPH cells. 

Cells in BPH have been found to have lower levels of the 

protein. Additionally, these investigations discovered a 

statistically significant link between CaP and BCL-2 

overexpression.12 BCL-2 has a mean percentage 

reactivity in CaP. It has emerged as an effective 

predictive marker that is upregulated, supporting earlier 

studies that found BCL-2 overexpressed in CaP by 

actively promoting tumour cell death, resulting in the 

presence of oncogenic changes such as unchecked 

proliferation.26,27  

BCL-2 mostly stained the cytoplasm and just slightly the 

nuclei throughout the epithelium and basement 

membrane in plate 2E and 2F. While PSA had the least 

amount of staining intensity in this investigation, p63 was 

the most reliable marker. p63 showed prognostic 

significance by establishing that the cancer is of prostatic 

gland origin and is recommended to be used alongside 

BCL-2 and PSA.28 Immunoassaying the reactivity of 

several slides containing BPH and CaP allowed 

researchers to determine the mean % reactivity of PSA, 

p63, and BCL-2 in both BPH and CaP. These 

premalignant and malignant lesions had markers that 

were expressed in a way that was comparable to BPH and 
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CaP, respectively, and that was consistent with the 

expression of PSA, P63, and BCL-2. The prostatic cells' 

epithelial cells, which have lost their cell polarity and 

cytoplasmic components, are stained strongly with 

PSA.20 

The photomicrograph of the section of control (BPH) as 

shown in plate 1 stained with H and E stain showed the 

BPH and CaP tissue at x100 magnification. This 

suggested that both premalignant and malignant lesions 

can be demonstrated using H and E procedures, and this 

is supported to reports by Bhowal et al.29  

The photomicrograph of the section of the BPH tissue in 

plate 2A stained using PSA antibody showed mild/weak 

in BPH tissue with strong positive staining reaction in 

CaP as supported by Bonk et al and Leal et al.17,18  

The photomicrograph of the section of the BPH tissue in 

plate 2C stained using p63 antibody. p63 showed 

mild/weak in BPH tissue while CaP showed a strong 

positive staining reaction in basal cells. This suggested 

that p63 is a good predictive staining biomarker in the 

demonstration of malignant prostate tissue.  

Similarly, the photomicrograph of the section of the BPH 

tissue in plate 2E stained with BCL-2 showed no 

significant staining reaction in BPH while there was 

moderate to significantly marked expressions in CaP in 

plate 2F. There is a loss of cellular differentiation as 

evident by the marked brown staining of the cellular 

bodies, and there was infiltration of the glandular spaces 

and thus the loss of functions by the cells in malignant 

cases as reported by Li et al.30 

Limitations 

This research study had few limitations such as little 

funding and thus restricted the number of biomarker 

investigation we could have carried out and also, there 

was a limited period of time for the selection of samples. 

CONCLUSION 

As a result of PSA's various flaws as a biomarker, this 

study's findings indicate that it is not a differentiating 

biomarker in BPH and CaP. It has a 100% positive rate 

and an MPR of 94%. p63 is a basal cell marker, this study 

validated these findings as indicated by the marked 

staining intensity of the malignant tissues with a 

positivity of 100% and MPR of 98%.  It shows 

discontinuous staining of basal cells in BPH but 

continuous in CaP. This study also showed BCL-2 as an 

important biomarker in malignancy. The expressions of 

these antibodies were observed in the progression from 

BPH to CaP and were relevant markers in the diagnosis 

of CaP. Although these markers are useful in predicting 

the development of BPH to CaP, none of them can be 

utilised in isolation to provide a conclusive conclusion. 

As a consequence, they should be used in conjunction 

with one another to make up for their limitations and 

achieve pertinent findings. 

Recommendations 

Although H and E remain the gold standard for cancer 

diagnosis, expressions of these antibodies will help to 

establish the diagnostic impact of them in cancer 

diagnosis, which will invariably reduce over diagnosis 

and mortality resulting from CaP which invariably helps 

to achieve sustainable development goals.  IHC indicators 

work better for CaP diagnosis. The combination of a 

basal cell marker with other markers (e.g. p63/PSA, 

p63/BCL-2) is a very powerful first-step immunostaining. 
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