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ABSTRACT  
Background: Prostate cancer is one of the most common malignancies in 

men, often posing diagnostic challenges due to small foci and benign 

mimickers like adenosis and atrophy. Prostatic intraepithelial neoplasia (PIN) 

is a recognized precursor lesion. Immunohistochemical markers targeting 

basal cells, such as p63 and High Molecular Weight Cytokeratin (HMWCK), 

assist in accurate diagnosis. Aims and Objectives: This study aimed to 

evaluate and compare the utility of p63 and HMWCK in distinguishing benign 

prostatic lesions, high-grade PIN (HGPIN), and prostatic carcinoma, and to 

assess their expression patterns, sensitivity, and specificity. Materials and 

Methods: A hospital based, prospective observational study was conducted on 

91 prostatic specimens (TURP specimens, TRUS-guided biopsy specimens, 

and prostatectomy specimens) over a one-year period from February 2025 to 

January 2026 at a tertiary care center in North India after obtaining approval 

from the Institutional Ethical Approval. H&E staining was performed for 

histopathological diagnosis, followed by immunohistochemical staining for 

p63 and HMWCK. Staining patterns (continuous, discontinuous, absent) and 

intensity were recorded and correlated with the final diagnosis. Results: The 

study included 40 malignant (acinar adenocarcinoma), 38 benign (BPH), and 

13 premalignant (HGPIN) cases. p63 showed high sensitivity (95.0%) and 

specificity (86.27%) for detecting malignancy, with an accuracy of 90.11%. 

HMWCK demonstrated 92.5% sensitivity and 82.35% specificity, with 

86.81% accuracy. Benign lesions predominantly showed continuous, 

moderate-to-strong staining for both markers. Malignant lesions consistently 

showed loss of basal cell staining. HGPIN exhibited variable, often 

discontinuous or patchy staining patterns. A statistically significant association 

was found between marker expression and lesion categories (p<0.0001). 

Conclusion: Both p63 and HMWCK are highly effective 

immunohistochemical markers for differentiating benign, premalignant, and 

malignant prostatic lesions. p63 demonstrated slightly superior diagnostic 

accuracy. Their use, particularly in challenging cases with small foci or 

equivocal morphology, significantly enhances diagnostic precision. 

 
 

 

INTRODUCTION 
 

The prostate gland is increasingly affected by a 

spectrum of disorders with advancing age, ranging 

from benign prostatic hyperplasia (BPH) to prostatic 

intraepithelial neoplasia (PIN) and carcinoma. This 

continuum has gained clinical importance due to 

rising life expectancy and the growing elderly male 

population worldwide. Epidemiological data 

indicate a marked rise in prostatic diseases, with 

global BPH cases exceeding 79 million in 2019 and 

prostate cancer incidence increasing significantly 

over recent decades. Although BPH is non-

malignant, it significantly impacts quality of life 

through lower urinary tract symptoms, bladder 

dysfunction, and potential renal complications. 

Concurrently, prostate cancer represents a major 

health burden, emphasizing the need for early 

detection and accurate diagnosis.[1,2] 

PIN occupies an intermediate position as a 

premalignant lesion, reflecting early epithelial 

changes that may progress to carcinoma. 
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Recognition of such precursor lesions highlights the 

importance of evaluating subtle histological 

alterations rather than relying solely on a benign-

versus-malignant framework. Clinically, 

distinguishing between benign and malignant 

prostatic conditions is essential, as both may present 

with similar symptoms such as urinary obstruction. 

Early diagnosis of malignancy improves treatment 

outcomes, while timely identification of benign 

conditions helps prevent complications and 

unnecessary interventions. Increasing disease 

burden also challenges healthcare systems in terms 

of screening, diagnostic pathways, and resource 

allocation.[3] 

Diagnosis of prostatic lesions often relies on needle 

biopsies, which may show small glandular 

proliferations that closely mimic carcinoma. 

Morphological assessment alone can be insufficient, 

especially in limited or equivocal samples. A key 

histological feature in differentiating benign from 

malignant glands is the presence or absence of the 

basal cell layer. Benign glands retain a continuous 

basal cell layer, whereas invasive carcinoma is 

characterized by its absence. However, this 

distinction may not always be clearly visible on 

routine hematoxylin and eosin staining, 

necessitating the use of immunohistochemistry 

(IHC) for confirmation.[4,5] 

Atypical small acinar proliferation (ASAP) 

represents a diagnostic challenge, occurring in 

approximately 4–5% of prostate biopsies. It 

describes lesions suspicious for carcinoma but 

lacking definitive features. Studies show that 25–

50% of patients with ASAP are later diagnosed with 

prostate cancer on repeat biopsy, highlighting its 

clinical significance. Differentiating ASAP from 

benign mimickers such as atrophy or adenosis is 

difficult, particularly when basal cell staining is 

inconclusive. Therefore, careful follow-up and 

repeat evaluation are often recommended.[6,7] 

The basal cell layer plays a central role in prostate 

pathology. In normal glands, it forms a continuous 

layer beneath luminal cells, serving as a hallmark of 

benignity. Its absence is a defining feature of 

invasive carcinoma. Immunohistochemical markers 

such as p63 and high molecular weight cytokeratin 

(HMWCK) are widely used to demonstrate basal 

cells. These markers help confirm benign lesions 

when positive and support malignancy when absent, 

although interpretation must consider potential 

pitfalls such as patchy staining in benign 

conditions.[8,9] 

The evolution of IHC has significantly enhanced 

diagnostic accuracy in prostate pathology. Initially 

dependent on morphology, pathology practice now 

incorporates basal cell markers and tumour-

associated markers such as AMACR and NKX3.1. 

Modern approaches often use multiparametric 

panels to improve reliability, particularly in small or 

ambiguous lesions. This progression reflects the 

increasing complexity of prostate diagnostics and 

the need for objective, reproducible methods.[10,11] 

Among basal cell markers, p63 is a nuclear 

transcription factor specifically expressed in basal 

cells. It shows strong and consistent staining in 

benign glands and is typically absent in carcinoma, 

making it highly sensitive and specific. Studies 

report high diagnostic accuracy, with p63 

demonstrating fewer false positives compared to 

other markers. Nevertheless, rare exceptions and 

patchy staining in benign conditions necessitate 

cautious interpretation.[12] 

HMWCK, detected using the 34βE12 antibody, 

stains the cytoplasm of basal cells and is another 

important marker. It highlights the basal layer in 

benign glands and is absent in most carcinomas. 

While its cytoplasmic staining provides useful 

morphological context, interpretation can be 

challenging in small or poorly oriented biopsy 

samples. Occasional staining variability and rare 

positivity in malignant glands further emphasize the 

need to correlate findings with morphology and 

additional markers. Despite these limitations, 

HMWCK remains a valuable adjunct in 

distinguishing benign from malignant prostatic 

lesions.[13] 

This study aimed to evaluate the diagnostic utility of 

p63 and high molecular weight cytokeratin 

(HMWCK) immunohistochemistry in differentiating 

benign prostatic lesions, precursor lesions, and 

prostatic carcinoma. It sought to accurately identify 

benign, precursor, and malignant lesions while 

assessing the specific roles of p63 and HMWCK in 

distinguishing prostatic intraepithelial neoplasia 

from other entities. The objectives included 

analysing their expression patterns and determining 

the sensitivity and specificity of both markers in 

reliably diagnosing various prostatic pathologies. 

 

MATERIALS AND METHODS 

 

This hospital-based prospective observational study 

was carried out at GSVM Medical College and LLR 

& Associated Hospitals, Kanpur, a major tertiary 

care center, over a one-year period from February 

2025 to January 2026 after obtaining approval from 

the Ethics Committee (For Biomedical Heath & 

Research), G.S.V.M. Medical College, Kanpur, 

India (IEC Ref No. EC/BMHR/2024/203). 

Study Population 

The study population comprised 91 patients with 

clinically suspected prostatic disease who underwent 

diagnostic or therapeutic procedures at the 

Department of Surgery during the study period.  

Inclusion Criteria 

All cases of radical prostatectomy specimens, TURP 

specimens, and TRUS-guided needle core biopsies 

were included in the study.  

Exclusion Criteria 

Cases with tissue loss during retrieval, insufficient 

biopsy material, or patients who had undergone 

prior chemotherapy or radiotherapy were excluded 

from the study. 
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Data Analysis 

Data were systematically collected using a 

structured proforma for 91 cases, recording age, 

specimen type, histopathological diagnosis, basal 

cell visibility on H&E, and p63 and HMWCK 

immunohistochemistry findings, including staining 

result, pattern, and intensity. All data were entered 

into Microsoft Excel and verified for accuracy. 

Statistical analysis was performed using SPSS, 

applying descriptive statistics and Chi-square tests, 

with results presented in tables and graphs, and p-

value <0.05 considered statistically significant. 

 

 

 

 

 

 

RESULTS 

 

In this study of 91 cases, the mean age was 70.70 ± 

9.01 years (range 55–85), with a median of 71 years 

and an interquartile range of 14.5, indicating 

moderate variability and an approximately 

symmetric, near-normal age distribution 

predominantly within 60–80 years. Most specimens 

were obtained via TURP (61.54%), followed by 

TRUS biopsies (34.07%) and prostatectomy 

(4.40%). Malignant lesions (43.96%) slightly 

outnumbered benign cases (41.76%), while 

premalignant HGPIN accounted for 14.29%, 

reflecting a balanced spectrum and highlighting the 

importance of accurate diagnostic differentiation. 

 

Table 1: Association Between Basal Cell Identification on H&E and 

Immunohistochemical Staining Patterns (P63 and HMWCK) 

Basal cells on H&E 
p63 Staining Pattern 

Chi-square p-value 
Absent Continuous Discontinuous 

Identifiable 6 25 12 

53.0058 <0.0001 Not seen 24 0 1 

Doubtful 16 1 6 

 

There is a highly significant association between 

basal cell identification on H&E staining and P63 

immunohistochemical patterns (χ² = 53.0058, p < 

0.0001), with identifiable basal cells mostly 

showing continuous staining, while non-identifiable 

cases largely show absent staining. Doubtful cases 

exhibit mixed patterns but tend toward absent 

staining, highlighting reduced reliability of basal 

cell detection on H&E alone compared to 

immunohistochemistry. 

There is a highly significant association between 

basal cell identification on H&E and HMWCK 

staining patterns (χ² = 46.5282, p < 0.0001), with 

identifiable basal cells mainly showing continuous 

staining, while non-identifiable cases predominantly 

show absent staining. Doubtful cases largely exhibit 

absent staining with occasional patchy or minimal 

continuous patterns, indicating limited reliability of 

H&E alone compared to immunohistochemistry.

 

Table 2: Frequency and percentage distribution of different glandular architecture patterns observed in the study 

samples 

Glandular Architecture Count (n) Percent (%) 

Predominantly Discrete smaller glands 17 42.5 

Fused, cribriform and irregular glands 12 30.0 

Predominantly Sheets and cords of tumor cells 6 15.0 

Predominantly fused and irregular glands 5 12.5 

Predominantly discrete small glands were the most 

common glandular architecture pattern among 

malignant cases (42.5%), followed by fused, 

cribriform, and irregular glands (30%). Less 

frequent patterns included sheets and cords of tumor 

cells (15%) and predominantly fused irregular 

glands (12.5%), indicating variability in tumor 

morphology.

 

Table 3: Association of p63 immunohistochemical expression with benign, premalignant, and malignant prostatic 

lesions 

Lesion Category 
P63 result 

Chi-Square p-value 
Negative Positive 

Benign 2 36 

63.5100 <0.0001 Malignant 38 2 

Premalignant 5 8 

 

There is a highly significant association between 

p63 expression and lesion category (χ² = 63.51, p < 

0.0001), with benign lesions predominantly showing 

p63 positivity and malignant lesions largely 

showing loss of expression. Premalignant lesions 

display mixed results with partial retention of p63, 

often in a discontinuous or patchy pattern, reflecting 

intermediate basal cell preservation.
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Table 4: Association of High Molecular Weight Cytokeratin (HMWCK) expression with benign, premalignant, and 

malignant prostatic lesions 

Lesion Category 
HMWCK result 

Chi-Square p-value 
Negative Positive 

Benign 1 37 

63.6942 <0.0001 Malignant 37 3 

Premalignant 8 5 

 

There is a highly significant association between 

HMWCK expression and lesion category (χ² = 

63.6942, p < 0.0001), with benign lesions mostly 

showing positivity and malignant lesions 

predominantly showing loss of expression. 

Premalignant lesions exhibit variable HMWCK 

expression, indicating inconsistent basal cell layer 

preservation between benign and malignant states.

 

Table 5: Distribution of p63 staining intensity across benign, premalignant, and malignant prostatic lesions 

Lesion 

Category 

p63 Intensity Chi- 

Square 
p-value 

Absent Moderate Strong Weak 

Benign 2 19 17 0 

87.2841 <0.0001 Malignant 38 0 0 2 

Premalignant 5 3 1 4 

 

There is a highly significant association between 

p63 staining intensity and lesion category (χ² = 

87.2841, p < 0.0001), with benign lesions showing 

predominantly moderate to strong intensity and 

malignant lesions largely showing absent staining. 

Premalignant lesions display variable intensity 

patterns, indicating partial and inconsistent basal 

cell preservation between benign and malignant 

conditions.

 

Table 6: Distribution of p63 staining patterns across benign, premalignant, and malignant prostatic lesions 

Lesion 

Category 

P63 Staining Pattern Chi- 

Square 
p-value 

Absent Continuous Discontinuous 

Benign 3 26 9 

81.2183 <0.0001 Malignant 38 0 2 

Premalignant 5 0 8 

 

There is a highly significant association between 

p63 staining pattern and lesion category (χ² = 

81.2183, p < 0.0001), with benign lesions 

predominantly showing continuous staining and 

malignant lesions showing absence of staining. 

Premalignant lesions demonstrate mainly 

discontinuous or absent patterns, indicating partial 

basal cell loss and aiding differentiation between 

benign and malignant lesions. 

There is a highly significant association between 

HMWCK staining intensity and lesion category (χ² 

= 82.33, p < 0.0001), with benign lesions showing 

predominantly moderate to strong intensity and 

malignant lesions largely showing absent staining. 

Premalignant lesions exhibit variable intensity 

patterns, indicating partial basal cell preservation 

and supporting differentiation between benign and 

malignant lesions. 

The study demonstrated a highly significant 

association between HMWCK staining pattern and 

lesion category (χ² = 78.49, p < 0.0001), indicating 

its strong diagnostic relevance. Continuous staining 

was predominantly seen in benign lesions, reflecting 

intact basal cell layers, whereas malignant lesions 

largely showed absence of staining, consistent with 

basal cell loss, with only occasional patchy 

positivity. Premalignant lesions exhibited mainly 

absent or patchy staining, suggesting partial basal 

cell disruption. Additionally, marker positivity 

analysis revealed that most benign cases were 

positive for both p63 (36 cases) and HMWCK (37 

cases), while malignant cases showed minimal 

positivity (p63: 2, HMWCK: 3). Premalignant 

lesions demonstrated intermediate expression, with 

p63 positivity in 8 cases and HMWCK in 5 cases, 

reflecting their transitional biological nature.

 

Table 7: Distribution of negative immunohistochemical staining results for p63 and HMWCK across benign, 

premalignant, and malignant prostatic lesions 

Lesion Category 
Negative 

P63 result HMWCK result 

Benign 2 1 

Malignant 38 37 

Premalignant 5 8 

 

Immunohistochemical negativity for p63 and 

HMWCK is strongly associated with malignant 

lesions, with most malignant cases showing loss of 

both markers, while benign lesions rarely exhibit 

negativity. Premalignant lesions show intermediate 

negativity, reflecting partial basal cell loss and 

supporting the diagnostic value of these markers in 

distinguishing lesion categories.
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Table 8: Sensitivity, specificity, predictive values, and overall accuracy of p63 and HMWCK in diagnosing prostatic 

carcinoma 

Marker Sensitivity(%) Specificity(%) PPV(%) NPV(%) Accuracy(%) 

P63 95.0 86.27 84.44 95.65 90.11 

HMWCK 92.5 82.35 80.43 93.33 86.81 

 

p63 showed slightly superior diagnostic 

performance compared to HMWCK in detecting 

prostatic carcinoma, with higher sensitivity (95.0%), 

specificity (86.27%), and overall accuracy 

(90.11%), while HMWCK also demonstrated strong 

but slightly lower values. Both markers are highly 

reliable, where loss of basal cell staining strongly 

indicates malignancy, and their combined use 

enhances diagnostic confidence in differentiating 

malignant from non-malignant prostatic lesions. 

 

DISCUSSION 
 

Prostatic lesions present a considerable diagnostic 

challenge in routine surgical pathology, particularly 

in needle biopsy specimens where small foci of 

crowded glands, mild cytological atypia, and 

architectural overlap between benign mimickers and 

early carcinoma are frequently encountered.[8] 

Benign conditions such as adenosis, basal cell 

hyperplasia, and atrophic changes can closely 

resemble carcinoma, while high-grade prostatic 

intraepithelial neoplasia (HGPIN) represents a 

recognized precursor lesion positioned between 

benign and malignant states. HGPIN is considered 

the most likely precursor of prostatic 

adenocarcinoma and requires accurate identification 

for appropriate clinical management.[14] 

A key distinguishing feature between benign and 

malignant prostatic glands is the presence or 

absence of the basal cell layer. Benign acini retain 

an intact basal layer, whereas invasive carcinoma is 

characterized by its absence. However, this 

distinction may not always be clearly evident on 

routine hematoxylin and eosin staining, particularly 

in limited or fragmented biopsy material. In such 

cases, immunohistochemistry plays a crucial role by 

highlighting basal cells using markers such as p63, 

which stains basal cell nuclei, and high molecular 

weight cytokeratin (HMWCK), which stains their 

cytoplasm.[15] 

Among these markers, p63 offers practical 

advantages due to its distinct nuclear staining 

pattern, which allows easier interpretation in small 

or crowded glands. Previous studies have also 

demonstrated that p63 has higher sensitivity in 

detecting basal cells compared to HMWCK, 

particularly in challenging specimens such as 

transurethral resection tissues, where it shows 

superior staining consistency. HMWCK, although 

well established and valuable, may show patchy 

staining, background artifacts, or occasional false 

negatives in benign glands. Rarely, focal positivity 

may even be observed in carcinoma, highlighting 

the need for cautious interpretation and correlation 

with morphology.[16] 

The diagnostic complexity is further increased by 

precursor and intraductal lesions. HGPIN typically 

retains basal cells and therefore shows positivity for 

both p63 and HMWCK, unlike invasive carcinoma, 

which lacks basal cell staining. However, variability 

in staining patterns may occur, and some lesions 

may show discontinuous or patchy expression. 

Therefore, current diagnostic practice favors a panel 

approach combining basal cell markers with tumor-

associated markers such as AMACR to improve 

diagnostic accuracy.[17] 

In this context, comparative evaluation of p63 and 

HMWCK is important, as both markers address the 

same diagnostic principle but differ in sensitivity, 

staining characteristics, and interpretive clarity. 

Their combined use improves diagnostic 

confidence, especially in limited biopsy material, 

reducing the risk of both overdiagnosis and 

underdiagnosis.[15] While the general diagnostic 

utility of p63 and HMWCK is well-established 

globally, their comparative performance requires 

validation within specific regional demographics. 

There remains a paucity of prospective data 

evaluating these markers in the North Indian 

population, particularly within high-volume, 

resource-constrained tertiary care settings. 

Consequently, this study provides a pragmatic 

assessment of how these markers perform on 

routinely encountered, often fragmented TURP and 

TRUS biopsy specimens. Establishing the most 

robust marker under these real-world conditions is 

essential for guiding cost-effective, single-marker 

institutional protocols that maintain high diagnostic 

accuracy. 

The study demonstrated that prostatic lesions 

predominantly affect elderly men, with a mean age 

of approximately 70 years, reflecting their higher 

prevalence in older populations. The majority of 

specimens were obtained through TURP and needle 

biopsies, which are often limited and fragmented, 

making accurate diagnosis challenging. Previous 

studies have similarly shown that both p63 and 

HMWCK are consistently expressed in benign 

lesions and absent in malignant lesions, with p63 

demonstrating slightly higher sensitivity.[13,18] 

The lesion distribution in the study included benign, 

premalignant, and malignant categories, providing a 

representative spectrum for evaluating basal cell 

markers. Consistent with previous research, both 

p63 and HMWCK were expressed in benign and 

premalignant lesions, while malignant lesions 

lacked expression. These findings reinforced the 

importance of basal cell markers in distinguishing 

carcinoma from its mimickers and confirm their 

statistical significance in diagnostic practice.[13,17] 
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A strong correlation was observed between basal 

cell identification on routine histology and 

immunohistochemical staining patterns. Continuous 

staining was associated with benign lesions, while 

absent staining was characteristic of malignancy. 

Multiple studies confirm the reliability of these 

markers in reflecting true basal cell status.[13,17] 

Morphologically, malignant lesions showed a range 

of architectural patterns, including small discrete 

glands, fused glands, and cribriform structures. 

These features are often associated with loss of the 

basal cell layer, which was confirmed by negative 

staining for both markers. Similar studies have 

demonstrated that absence of basal cell staining is a 

strong indicator of malignancy and can alter 

diagnosis in suspicious cases.[13,19] 

Both p63 and HMWCK showed highly significant 

associations with lesion categories, with benign 

lesions demonstrating strong positivity and 

malignant lesions showing predominant negativity. 

Premalignant lesions exhibited variable expression, 

reflecting partial basal cell disruption. These 

findings are consistent with earlier studies that 

highlight the diagnostic utility of basal cell markers 

in distinguishing benign, premalignant, and 

malignant lesions.[13,17,20] 

Staining intensity and pattern further supported 

these observations, with benign lesions showing 

continuous, moderate-to-strong staining, 

premalignant lesions showing patchy or 

discontinuous staining, and malignant lesions 

showing absence of staining. This progressive loss 

of basal cell integrity corresponds to the biological 

progression from benign to malignant states and has 

been validated in previous studies.[21-23] 

Overall, both p63 and HMWCK proved to be 

reliable markers for identifying basal cell presence 

and distinguishing prostatic lesions. However, p63 

demonstrated slightly superior diagnostic 

performance, with higher sensitivity, specificity, and 

overall accuracy compared to HMWCK. This may 

be attributed to its nuclear staining pattern, which is 

easier to interpret and less affected by technical 

artifacts.[13,24] 

While both markers are highly effective in prostate 

pathology, p63 offers a marginal advantage in 

difficult diagnostic scenarios. Their combined use, 

along with careful morphological assessment, 

significantly enhances diagnostic accuracy and 

ensures appropriate classification of prostatic lesions 

in routine practice.[24] 

Limitations 

While this study provides valuable prospective data 

on the utility of basal cell markers in a resource-

conscious setting, it is not without limitations. First, 

as a single-center study with a cohort of 91 cases 

over a one-year period, the findings reflect a specific 

regional demographic and may not be universally 

generalizable. Second, the evaluation was restricted 

to histopathological and immunohistochemical 

parameters. The study did not incorporate molecular 

or genomic profiling, nor did it include long-term 

clinical follow-up to track disease progression, 

particularly within the HGPIN cohort. Future large-

scale, multi-center studies integrating molecular 

diagnostics and longitudinal tracking are warranted 

to further validate these findings. 

 

CONCLUSION 
 

Based on analysis of 91 prostatic specimens, p63 

and HMWCK are highly effective 

immunohistochemical markers correlating with 

basal cell integrity across lesions. Benign 

hyperplasia shows continuous staining, carcinoma 

shows absence, and HGPIN displays patchy 

patterns. p63 demonstrates slightly higher 

sensitivity, specificity, and accuracy than HMWCK, 

though both have high negative predictive value 

(>93%) for excluding malignancy. They are 

complementary tools, and combined use with 

morphological correlation significantly improves 

diagnostic accuracy in differentiating benign, 

premalignant, and malignant prostatic lesions, 

aiding appropriate patient management. 

Conflict of Interest: Authors declared that there is 

no conflict of interest.  

Funding: This research received no 

externalfunding. 

Ethical Approval & Consent to Participate  

All necessary consent & approval was obtained by 

authors. 

 

REFERENCES 
 
1. Ye Z, Wang J, Xiao Y, Luo J, Xu L, Chen Z. Global burden 

of benign prostatic hyperplasia in males aged 60–90 years 

from 1990 to 2019: results from the global burden of disease 

study 2019. BMC urology. 2024 Sep 5;24(1):193. DOI: 

10.1186/s12894-024-01582-w 
2. Liu X, Jiang H. The global, regional, and national prostate 

cancer burden and trends from 1990 to 2021, results from the 

global burden of disease study 2021. Frontiers in Public 
Health. 2025 May 21;13:1553747. DOI: 

10.3389/fpubh.2025.1553747 

3. Lomas DJ, Ahmed HU. All change in the prostate cancer 
diagnostic pathway. Nature reviews Clinical oncology. 2020 

Jun;17(6):372-81. DOI: 10.1038/s41571-020-0332-z 

4. Hameed O, Humphrey PA. Immunohistochemistry in 
diagnostic surgical pathology of the prostate. InSeminars in 

diagnostic pathology 2005 Feb 1 (Vol. 22, No. 1, pp. 88-

104). WB Saunders. DOI: 10.1053/j.semdp.2005.11.001. 
5. Ali TZ, Epstein JI. False positive labeling of prostate cancer 

with high molecular weight cytokeratin: p63 a more specific 

immunomarker for basal cells. The American journal of 
surgical pathology. 2008 Dec 1;32(12):1890-5. DOI: 

10.1097/PAS.0b013e31817ce994 

6. Tsampoukas G, Manolas V, Brown D, Dellis A, Deliveliotis 
K, Moussa M, Papatsoris A. Atypical small acinar 

proliferation and its significance in pathological reports in 

modern urological times. Asian Journal of Urology. 2022 Jan 
1;9(1):12-7. DOI: 10.1016/j.ajur.2021.04.008 

7. Caner E, Serkan A, Neslihan K, Aysenur I. A new ASAP 

Scoring System and Risk Table to predict second prostate 
biopsy outcomes. Archives of Medical Science: AMS. 2021 

Oct 15;20(6):1894. DOI: 10.5114/aoms/131789 

8. Gkotzamanidou M, Lazaris AC, Spapis V, Spetsieris N, 
Tsagaraki P. Prostate gland pathology. InClinical 

genitourinary pathology: a case-based learning approach 



1106 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

2018 Jul 14 (pp. 267-395). Cham: Springer International 

Publishing. DOI: 10.1007/978-3-319-72194-1_8 

9. OsunkoyaAdeboye O, RoblesFrancisco E. Deep UV 
microscopy identifies prostatic basal cells: an important 

biomarker for prostate cancer diagnostics. BME frontiers. 

2022 Sep 2. DOI: 10.34133/2022/9847962. 
10. Humphrey PA. Histopathology of prostate cancer. Cold 

Spring Harbor perspectives in medicine. 2017 Oct 

1;7(10):a030411. DOI: 10.1101/cshperspect.a030411 
11. Levenson RM, Borowsky AD, Angelo M. 

Immunohistochemistry and mass spectrometry for highly 

multiplexed cellular molecular imaging. Laboratory 
Investigation. 2015 Apr;95(4):397-405. DOI: 

10.1038/labinvest.2015.2 

12. Signoretti S, Waltregny D, Dilks J, Isaac B, Lin D, Garraway 
L, Yang A, Montironi R, McKeon F, Loda M. p63 is a 

prostate basal cell marker and is required for prostate 

development. The American journal of pathology. 2000 Dec 
1;157(6):1769-75. DOI: 10.1016/S0002-9440(10)64814-6 

13. Rathod SG, Jaiswal DG, Bindu RS. Diagnostic utility of 

triple antibody (AMACR, HMWCK and P63) stain in 
prostate neoplasm. Journal of family medicine and primary 

care. 2019 Aug 28;8(8):2651-5. DOI: 

10.4103/jfmpc.jfmpc_432_19 

14. Eid N, Lepor H. Incidence, surveillance and natural history 

of high‐ grade prostatic epithelial neoplasia in the era of 

multiparametric MRI and targeted biopsy. BJU international. 
2025 Jul;136(1):159-64. DOI: 10.1111/bju.16748 

15. Shah RB, Zhou M, LeBlanc M, Snyder M, Rubin MA. 

Comparison of the basal cell-specific markers, 34βE12 and 
p63, in the diagnosis of prostate cancer. The American 

journal of surgical pathology. 2002 Sep 1;26(9):1161-8. 

DOI: 10.1097/00000478-200209000-00006 
16. Wu HH, Lapkus O, Corbin M. Comparison of 34βE12 and 

P63 in 100 consecutive prostate carcinoma diagnosed by 

needle biopsies. Applied Immunohistochemistry & 
Molecular Morphology. 2004 Dec 1;12(4):285-9. DOI: 

10.1097/00129039-200412000-00001 

17. Kalantari MR, Anvari K, Jabbari H, Tabrizi FV. p63 is more 
sensitive and specific than 34βE12 to differentiate 

adenocarcinoma of prostate from cancer mimickers. Iranian 

journal of basic medical sciences. 2014 Jul;17(7):497. DOI: 

10.22038/IJBMS.2014.3168 

18. Muthukumar M, Shivashekar G. Diagnostic utility of 
immunohistochemistry using basal cell markers in 

distinguishing benign from malignant prostatic lesions. Int J 

Clin Diagn Pathol. 2019;2(2):05–07. DOI: 
10.33545/pathol.2019.v2.i2a.02 

19. Hasan IA, Gaidan HA, Al-Kaabi MM. Diagnostic value of 

cytokeratin 34 beta E12 (Ck34βE12) and α-Methylacyl-CoA 
racemase (AMACR) immunohistochemical expression in 

prostatic lesions. Iranian journal of pathology. 2020 May 

21;15(3):232. DOI: 10.30699/ijp.2020.113544.2229 
20. Manna AK, Pathak S, Gayen P, Sarkar DK, Kundu AK. 

Study of immunohistochemistry in prostatic lesions with 

special reference to proliferation and invasiveness. Indian 
Journal of Surgery. 2011 Apr;73(2):101-6. DOI: 

10.1007/s12262-010-0180-7 

21. Patel ZM, Doshi PR, Lakhe RR, Shelke P. Utility of p63 and 
Alpha Methyl Acyl CoA Racemase in the Lesions of 

Prostatic Mimickers: An Observational Study. Journal of 

Clinical & Diagnostic Research. 2023 Feb 1;17(2). DOI: 
10.7860/JCDR/2023/59977.17546 

22. Sandeep V, Bansal A, Sasturkar R. Histomorphological 

study of premalignant lesions of prostate and their 

association with adenocarcinoma with utility of 

immunohistochemistry. Journal of Medical & Allied 

Sciences. 2021;11(1):84-9. DOI: 10.5455/jmas.126725 
23. Ramatlho P, Rugemalila MM, Tawe L, Pain D, Choga OT, 

Ndlovu AK, Koobotse MO, Lal P, Rebbeck TR, Paganotti 

GM, Narasimhamurthy M. The role of 
immunohistochemistry for AMACR/p504s and p63 in 

distinguishing prostate cancer from benign prostate tissue 

samples in botswana. Research and Reports in Urology. 2025 
Dec 31:1-0. DOI: 10.2147/RRU.S492935 

24. Malik N, Maheshwari V, Aijaz M, Afroz N. Diagnostic 

significance of combined immunohistochemical panel of 
P63, High Molecular Weight Cytokeratin (34betaE12) and α 

Methyl Acyl Co A Racemase (AMACR) in resolving 

suspicious foci in prostatic lesions. Ann Cytol Pathol. 
2022;7(1):029- 34. DOI: 10.36876/acp.1026.  

 


