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Abstract 
Prostate cancer remains one of the most common malignancies worldwide, exhibiting significant 
geographic and demographic variations in incidence and mortality rates. Recent advances in 
histological classification and genomic profiling have redefined our understanding of its heterogeneity. 
The 2022 WHO classification has introduced important updates, including modifications to grading 
systems, recognition of novel histological subtypes, and identification of new immunohistochemical 
markers. Concurrently, insights into driver genes and pathway alterations, such as androgen receptor 
signaling, MYC dysregulation, and PI3K/Akt pathway mutations, underscore the importance of 
precision medicine in prostate cancer management. This review summarizes recent developments in 
prostate cancer classification, genomic alterations, and diagnostic methodologies, highlighting their 
implications for patient stratification and therapeutic decision-making. Emphasizing the integration of 
histological and genomic data, this review provides a foundation for advancing personalized approaches 
to prostate cancer diagnosis and treatment. 
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INTRODUCTION 
Prostate cancer (PCa) is the fourth most prevalent cancer worldwide signifying 7.3% of all 
cancer cases. In 2020, PCa was the sixth most common cause of cancer-related death in men 
(6.8%), and the second most common cancer (4.1%)(Sung et al., 2021; Maekawa et al., 2024). 
Poorer prognoses for PCa are linked to factors such as old age, African heritage, and a family 
history of the disease (Center et al., 2012; Maekawa et al., 2024). 
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In Africa and Asia, the age-adjusted incidence rates of PCa are 29.7 and 13.6 cases per 100,000 
males, respectively, while in America, Europe and Oceania, the rates vary between 59 to 73 
cases per 100,000 men. Nonetheless, Africa has the greatest age-standardized mortality rates 
(16.3 cases per 100,000 men), followed by the Caribbean, Latin America, Europe, Oceania, 
Northern America, and Asia (4.1–14.2 cases per 100,000 men) (Wang et al., 2022).  

Driver genes play a wide range of roles in PCa, both in terms of carcinogenesis and disease 
progression. Both between instances and between PCa phases, this diversity varies 
substantially. Precision medicine takes on great importance in the setting of PCa because of 
the variance in driving genes. Point mutations FOXA1, SPOP, and TP53 genes, in addition to 
copy number changes (CNAs) in MYC, RB1, AR, CHD1, PTEN, and fusion genes linked to the 
E26 transformation-specific (ETS) family, are the most common genetic abnormalities seen in 
PCa. Castration resistance and median overall survival (OS) development are closely linked 
to changes in pathways that involves Androgen receptor (AR), TP53, MYC and the cell cycle. 
On the other hand, SPOP mutations and changes in the Wnt pathway are suggestive of a better 
prognosis (Kohli et al., 2020). On the other hand, early in prostate carcinogenesis, prior to 
metastatic spread, SPOP mutations, PTEN loss, and alterations in DNA damage-repair 
mechanisms, such as mismatch repair (MMR) and homologous recombination repair (HRR), 
may appear and be stable over time. 

Androgen receptor-signaling inhibitors (ARSIs), chemotherapy, and androgen deprivation 
therapy (ADT) are the main treatments for PCa. Metastatic castration-sensitive prostate cancer 
(mCSPC) frequently develops into metastatic castration-resistant prostate cancer (mCRPC) 
within 2 years after the commencement of hormone therapy. For mCRPC, the median survival 
period is 22 months (95% CI: 21.0–22.9), and the cancer-specific mortality is 30 months (95% 
CI: 28.3–31.7) (Gandaglia et al., 2015) . Precision medicine that targets driver genes has recently 
been realized. For example, BRCA (Breast cancer gene) mutations found by companion 
diagnostics can be treated using poly (ADP-ribose) polymerase (PARP) inhibitors. Numerous 
genetic alterations linked to cancer progression have been discovered thanks to next-gen 
sequencing (NGS) technology, which has made thorough genome study possible. NGS has 
also made it possible to routinely examine genetic anomalies in individuals in a clinical 
setting. As a result, even in the case of PCa, tailored therapies based on genetic abnormalities 
have been created, and there is growing evidence to support this strategy. The usefulness of 
Decipher prostate testing in deciding on the course of treatment for recurrence following 
radical prostatectomy has been highlighted in recent papers (Feng et al., 2021). For several 
decades, no biomarker has outperformed prostate-specific antigen (PSA) in PCa despite 
comprehensive genome-wide sequencing investigations.  

Thie review highlights the variation in the 2022 WHO classification in comparison with the 
previous 2004 and 2016 classifications, in addition to presenting the various histologic and 
genomic/molecular subtypes of prostate cancer. 
 
Histologic subtypes of prostate cancer 
The 2022 WHO classification of PCa brought about some changes from the previous 2016 and 
2004 classification. The main differences in the new classification are: Modification of the 
grading system to accurately represent clinical outcomes; The recognition of two new 
subtypes of prostatic carcinoma; Intraductal carcinoma of the prostate (IDC-P) and the large 
cell neuroendocrine carcinoma; Update to histological types of acinar adenocarcinoma, and; 
Identification of novel immunohistochemical markers.  
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Grading of prostatic adenocarcinoma 
According to discussions at the 2014 International Society of Urological Pathology (ISUP) 
meeting, Gleason grading, which is the conventional method for determining a histological 
grade for prostatic adenocarcinomas was modified in the 2016 WHO classification (Epstein et 
al., 2016; Humphrey et al., 2016). The following are the changes:  Glomeruloid glands and 
cribriform glands to be assigned Gleason pattern (GP) 4, despite the morphology; The GP of 
mucinous adenocarcinoma should be determined based on its underlying growth pattern;  
IDC-P should not be assigned a GP, and a comment regarding its association with aggressive 
prostatic cancer should be given; GP 4 should include fused, cribriform and poorly formed 
glands; GP 4 should be diagnosed under a magnification of ×10, Occasionally poorly formed 
glands between well-formed glands should be assigned a GP 3; In cases with a borderline 
morphology between GP 3 and GP 4, with crush artifacts, GP 3 should be favored;  Medium-
to-large solid nests with a rosette-like structure should be assigned a GP 5;  The presence of 
unequivocal comedonecrosis, even if focally observed, should be assigned GP 5; When the 
highest Gleason score (GS) is 3 + 4 = 7 or 4 + 3 = 7, the percentage of GP 4 tumours should be 
reported (Epstein et al., 2016; Humphrey et al., 2016; Inamura, 2018). The histological definition 
of the new grading system is explained in Table 1 (Humphrey et al., 2016). 
 
Table 1: The WHO histological classification of urinary system tumours (2016) 

Grade Histological Definition 

1 Gleason score ≤ 6 : Discrete, individual, well-formed glands only. 
 

2 Gleason score 3 + 4 = 7 : Predominantly well-formed glands with a few poorly-
formed/fused/cribriform glands. 
 

3 Gleason score 4 + 3 = 7 : Predominantly poorly-formed/fused/cribriform glands with 
a few well-formed glands. 
 

4 Gleason score  4 + 4 = 8; 3 + 5 = 8; 5 + 3 = 8 : Only poorly-formed/fused/cribriform 
glands; Predominantly well-formed  glands with a few areas lacking glands (or with 
comedonecrosis); Predominantly lacking glands (or with comedonecrosis) and a few 
well-formed glands. 
 

5 Gleason score 9 – 10 : Lacking gland formation (or with comedonecrosis) with/without 
poorly-formed/fused/cribriform glands. 

 
Subtypes of prostatic carcinoma 
The newly adopted IDC-P and the neuroendocrine carcinoma modification are new 
developments brought about by improved understanding of their biology and potential use 
in medicine. With the exception of acinar adenocarcinoma, each subtype's histopathological 
and molecular features are covered here. The updated subtypes of prostatic cancer according 
to the 2022 WHO classification is shown in comparison with the former 2016 and 2004 version 
in Table 2 (Humphrey et al., 2016; Netto et al., 2022). 
 
Table 2: Classification of prostatic carcinoma (Humphrey et al., 2016; Netto et al., 2022) 
2004 WHO classification 2016 WHO classification  2022 WHO classification 

Glandular neoplasms Glandular neoplasms Glandular neoplasms 

 Acinar adenocarcinoma.  Acinar adenocarcinoma.  Acinar adenocarcinoma 
 Signet ring cell-like acinar adenocarcinoma 
 Pleomorphic giant cell acinar adenocarcinoma 
 Sarcomatoid acinar adenocarcinoma 
  Prostatic intraepithelial neoplasia-like carcinoma 

 Ductal adenocarcinoma.  Ductal adenocarcinoma.  Ductal adenocarcinoma. 
  Intraductal adenocarcinoma.  Intraductal adenocarcinoma. 
   Cytadenoma 
   High grade prostatic intraepithelial neoplasia 
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  Treament-related neuroendocrine prostate  
carcinomas 

Urothelial carcinoma Urothelial carcinoma Urothelial carcinoma 
Squamous neoplasms Squamous neoplasms Squamous neoplasms 
 Adenosquamous 
carcinoma 

 Adenosquamous carcinoma. Adenosquamous carcinoma. 

 Squamous cell carcinoma.  Squamous cell carcinoma. Squamous cell carcinoma. 
  Adenoid cystic (basal cell) carcinoma 
 Basal cell carcinoma  Basal cell carcinoma  
 Neuroendocrine tumours  Neuroendocrine tumours Neuroendocrine tumours 
  Endocrine differentiation                   
within adenocarcinoma. 

 Adenocarcinoma with  
neuroendocrine   
differentiation.   

Adenocarcinoma with  neuroendocrine   
differentiation.   

  Small cell carcinoma.   Small cell neuroendocrine 
carcinoma. 

Small cell neuroendocrine carcinoma. 

   Large cell neuroendocrine 
carcinoma. 

Large cell neuroendocrine carcinoma. 

  Stromal tumours of the prostate 

  Stromal tumour of uncertain malignant 
potential 

  Stromal sarcoma 

 
 
Intraductal carcinoma of the prostate 
This is described as "intra-acinar and/or intraductal neoplastic epithelial proliferation that 
exhibits much greater architectural and/or cytological atypia, typically associated with high-
grade, high-stage prostate carcinoma", but shares some characteristics with high-grade 
prostatic intraepithelial neoplasia (HGPIN). The IDC-P may represent a preinvasive 
carcinoma originating from HGPIN, but it also presents as the intraductal dissemination of 
advanced prostatic carcinoma. Only 0.26% of prostate biopsies show isolated IDC-P without 
associated prostate cancer. Genetically, loss of heterozygosity (LOH) is found in about 29% of 
GP 4 carcinomas and 60% of IDC-Ps in radical prostatectomy specimens, while LOH is 
infrequently seen in GP 3 carcinomas and HGPINs. About 75% of ERG rearrangement is 
found in IDC-Ps but less prevalent in HGPINs. IDC-Ps frequently (84%) exhibit loss of 
immunohistochemical detection of cytoplasmic PTEN, but HGPINs hardly ever do ( Lotan et 
al., 2013; Humphrey et al., 2016). 
 
Ductal adenocarcinoma 
The second most prevalent prostatic cancer subtype is ductal adenocarcinoma, which has 
superior clinical, histological, and molecular characteristics to other subtypes. Pure ductal 
adenocarcinoma, that constitute of just 0.2 - 0.4% of prostatic carcinomas is less prevalent than 
mixed ductal–acinar adenocarcinoma. The periurethral region is often where ductal 
adenocarcinomas are found. Hematuria and other urinary tract symptoms are frequent signs 
of periurethral ductal adenocarcinomas, which frequently extend into the urethra. Acinar 
adenocarcinomas and peripheral ductal adenocarcinomas present with comparable clinical 
manifestations, with patient showing elevated levels of serum PSA, but lower than those in 
patients with acinar adenocarcinoma (Inamura, 2018). 
 
An exophytic, villous or polypoid mass that emerges from verumontanum is a common 
presentation of ductal adenocarcinoma. Peripheral ductal adenocarcinoma and acinar 
adenocarcinoma share a similar macroscopic appearance (Humphrey, 2017). Tall columnar 
cells with elongated and frequently pseudostratified nuclei and an amphophilic but 
occasionally transparent, cytoplasm occur in ducts or acini formed by ductal 
adenocarcinomas. Coarse chromatin, large nucleoli, mitotic figures, and intraluminal necrotic 
debris are typical findings. Cribriform spaces are usually slit-like, and papillary infoldings 
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feature fibrovascular cores. GP 4 is typically allocated, whereas GP 3 (with PIN-like pattern) 
and GP 5 (with solid or comedo pattern) are less common. 
 
Neuroendocrine carcinoma 
Large cell neuroendocrine carcinoma (LCNEC) is a recently adopted subtype of 
neuroendocrine carcinoma, which includes LCNEC, small cell neuroendocrine carcinoma or 
small cell carcinoma (SmCC) and adenocarcinoma with neuroendocrine differentiation. 
Typical acinar or ductal adenocarcinomas that lack detectable neuroendocrine morphology 
(such as peripheral palisading and nuclear molding) and exhibit neuroendocrine 
differentiation are classified as neuroendocrine differentiated if at least one of the three 
neuroendocrine markers ( chromogranin A (CHGA), synaptophysin (SYP), or neural cell 
adhesion molecule 1(NCAM1)) is detected immunohistochemically. Neuroendocrine 
differentiation had no effect on clinical outcomes, according to the majority of studies 
(Inamura, 2018). Consequently, it is not advised to use immunohistochemistry routinely to 
identify neuroendocrine differentiation in common adenocarcinomas that do not exhibit 
neuroendocrine morphology. 
 
Androgen deprivation therapy is ineffective against SmCC because of its strong aggression. 
A scanty cytoplasm with high nuclear to cytoplasmic ratio, hyperchromatic nuclei without 
noticeable nucleoli, fragility, crush artifacts, frequent mitosis, nuclear molding, rosette-like 
formations, and spatial necrosis are characteristics of SmCC. PSA and other markers are rarely 
positive in prostatic SmCCs, which immunohistochemically show positive results for one or 
more of the three neuroendocrine markers. SmCCs rarely expresses the TP63 (p63) and high-
molecular weight cytokeratins that are immunohistochemically expressed in an undetectable 
quantity in adenocarcinomas. 
 
Prostatic LCNEC is an aggressive tumour with a seven-month mean survival. It is very 
uncommon, especially when it is in pure form. Only one of the seven LCNEC cases in the 
biggest series under analysis was a pure LCNEC, and it appeared to be de novo. The majority 
of occurrences occur when there has been a history of long-term ADT and an existing acinar 
adenocarcinoma. Tumour cells having a coarse nucleus with noticeable nucleoli, a lot of 
cytoplasm, and development patterns of big sheets, cords, nests, and peripheral palisading 
are characteristics of LCNEC. 
 
Basal cell carcinoma (BCC) 
BCC is similar to salivary gland adenoid cystic carcinomas, but occurs extremely rarely. Small 
solid nests with palisading and adenoid cystic/cribriform patterns are typical microscopically 
seen growth features of BCC. Hyperchromatic nuclei, a high nuclear to cytoplasmic ratio, 
eosinophilic cell-lined lumens, and desmoplastic stroma are common characteristics of BCC. 
A higher Ki-67 score and the immunohistochemical identification of BCL2 support the 
diagnosis of BCC as opposed to basal cell hyperplasia. The MYB rearrangement seen in a 
subgroup of prostatic BCCs with adenoid cystic-like histology, suggests that they are a 
separate entity (Bishop et al., 2015). 
 
Squamous cell carcinoma and adenosquamous carcinoma 
Squamous neoplasms consist of sqaumous cell carcinoma (SqCC) and adenosquamous 
carcinoma with <0.6% of prostatic cancers being SqCC. Adenosquamous carcinoma develops 
rarely. Prostatic acini, periurethral glands, and lining basal cells are all potential sites of origin 
for SqCC. Dysuria and bladder-outlet blockage are common symptoms in patients with SqCC 
or adenosquamous carcinoma. Patients with SqCC typically live between six and twenty-four 
months. After ADT or radiation therapy, about a half of SqCCs and adenosquamous 
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carcinomas develop in individuals with prostatic acinar adenocarcinoma. Prostatic 
schistosomiasis may also be a contributing factor. Like most prostatic adenocarcinomas, SqCC 
frequently spreads to the bone, and these metastases are more likely osteolytic than 
osteoblastic (Inamura, 2018). 
 
Typically, the tumours are large, with the maximum dimension being 65 mm. It is important 
to differentiate between squamous metaplasia that follows ADT and the involvement of 
bladder-derived SqCC. SqCC and a glandular (acinar) adenocarcinoma component are 
characteristics of adenosquamous carcinoma. Immunohistochemically, malignant squamous 
cells are mostly negative for PSA. 
 
Urothelial carcinoma 
Prostatic urothelial carcinoma may develop from the urothelium of the prostatic urethra and 
the proximal sections of the prostatic ducts. The majority of prostatic urothelial carcinomas 
occur alongside bladder cancer. Patients exhibit obstructive symptoms, discomfort, and 
hematuria. Patients with pure urothelial carcinoma in situ have a great prognosis, while those 
with prostatic urothelial carcinoma typically have a poor clinical outcome. 
 
With or without comedo necrosis, prostatic urothelial carcinoma has a strong tendency to 
grow inside solid-cylindered prostatic ducts and acini (Cheville et al., 1998). Numerous 
mitoses and noticeable nuclear pleomorphism are seen in the tumour cells. It is common to 
see single-cell pagetoid patterns between the secretory cells and basal cells. Uneven nests and 
cables with a desmoplastic reaction are signs of stromal invasion. Immunohistochemistry 
shows that tumours test negative for prostate indicators like PSA and NKX3-1 (NKX3.1) and 
positive for urothelial markers like GATA3 (Cheville et al., 1998; Inamura, 2018).  
 
New variants of prostatic acinar adenocarcinoma 
When compared to conventional acinar adenocarcinoma, these variations have different 
prognoses and are more difficult to identify, making them clinically significant. Mucinous 
(colloid), foamy gland, atrophic, pseudohyperplastic, microcystic, signet ring-like cell, 
pleomorphic giant cell, and sarcomatoid are the histological variations. The recently identified 
variants in the 2016 WHO classification are the microcystic and pleomorphic large 
cells(Humphrey et al., 2016; Inamura, 2018). The benign-like atrophic, pseudohyperplastic, 
microcystic and foamy gland variations are difficult to diagnose. Compared to normal acinar 
adenocarcinomas, the sarcomatoid, pleomorphic giant cell, and signet ring-like cell variations 
are linked to increased mortality. 
 
Genomic alterations in Prostate Cancer 
In various clinical settings, the frequency of specific alterations varies. For example, high-
volume diseases are more likely to have alterations in TP53 (35% vs. 29%), BRCA2 (10% vs. 
4%), PIK3CA (8% vs. 2%), RB1 (7% vs. 3%), and APC (11% vs. 9%) than low-volume diseases 
(Maekawa et al., 2024). Changes in RB1 and ATM show almost identical prevalence between 
de novo and recurrent metastatic disease, while  changes in CDK12 and FOXA1 are more 
frequently seen in the de novo metastatic state. Changes in PTEN, FOXA1, and CDK12 are 
similarly found between CSPC and CRPC. The PI3K/Akt pathway is affected in 35 -40% 
percent of mCSPC (Van der Eecken et al., 2021).  
 
The most often mutated genes in mCRPC are PTEN (40.7%), TP53 (53.3%), the ETS family 
(56.7%), and AR (62.7%). Changes in these genes occur much more frequently than in patients 
with localized cancer. The PI3K/Akt pathway (49%), DNA repair pathway (19%), RAF 
kinases (3%), CDK inhibitors (7%), and Wnt pathway (5%) are among the non-AR-related 
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clinically actionable changes in mCRPC (Robinson et al., 2015). Interestingly, when comparing 
mCRPC to mCSPC, changes in PTEN, AR, RB1, TP53, and ATM are enhanced in mCRPC. 
 
Androgen receptor and Androgen-receptor related Genes 
A key factor in the pathogenesis of PCa is the dysregulation of AR and genes linked to the AR 
pathway. Gene amplifications, mutations, and ligand-independent AR activity are examples 
of irregularities in the AR pathway. Additionally, coding areas, amplifications of the AR 
enhancer region, and genomic structural rearrangements that can result in constitutively 
active truncated AR isoforms, most notably AR splice variant 7 (AR-V7), can all cause these 
problems (Takeda et al., 2018). 
 
The majority of PCa cases are caused by direct changes impacting AR through amplifications 
and mutations, and over 70% of them show abnormalities in the AR pathway, including those 
involving SPOP or FOXA1 (Robinson et al., 2015). Metastatic samples are more likely to exhibit 
changes in androgen receptor signaling, with the most common modification (50–80%) being 
AR amplification or mutation. However, SPOP, if present occur less frequently in metastatic 
samples. Despite being enhanced among individuals with mCRPC and previous exposure to 
ARSIs, AR changes are rarely seen before ADT. In contrast, patients receiving docetaxel or 
cabazitaxel do not exhibit changes in their AR copy number status. Furthermore, it was 
previously thought that mCRPC was the primary expression site for truncated AR splice 
variants, and the presence of the AR splice variant 7 was linked to resistance to taxane 
chemotherapy and hormone therapy. 
 
By serving as a substrate adaptor and facilitating ubiquitination by the Cullin3–RING 
complex, SPOP contributes to the breakdown of proteins. By facilitating the breakdown of 
certain oncogenic substrates, SPOP acts as a tumour-suppressor gene in PCa. The most 
common point mutations in localized PCa are SPOP mutations. The finding of a better disease 
prognosis in de novo mCSPC is consistent with the incidence of SPOP mutations in localized 
illness (10–15%) and metastatic PCa (5–10%)(Swami et al., 2020). Tumours with mutations in 
SPOP may be more sensitive to ADT since these changes are enriched in locoregional and 
early-stage illness. Moreover, increased susceptibility to taxane and second-generation ARSIs 
treatment in mCRPC may be a sign of the potential of SPOP mutations as prognostic 
biomarkers. 
 
MAP Kinase Pathway 
In 25% of cancers, genes involved in the MAPK pathway are modified. Three percent of 
people with mCRPC had RAF kinase fusions, which increases the possibility that pan-RAF 
inhibitors or MEK inhibitors could be helpful. 
 
Cell Cycle Pathway 
As seen in other tumour types, cell cycle disruptions like CCND1 amplification or CDKN2A/B 
loss may result in a greater sensitivity to CDK4 inhibitors. According to preclinical research, 
a treatment strategy for early-stage and advanced prostate PCa is to specifically target 
CDK4/6. In 21% of PCa cases, RB1 loss is found. The mCRPC is associated with focal 
amplifications of CCND1 (9%), and less frequent events involving CDKN2A/B, CDKN1B, and 
CDK4. Metastatic PCa is more likely to have RB1 mutations or deletions than localized PCa, 
and these changes are linked to aggressive behavior and a worse prognosis (Robinson et al., 
2015). 
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PI3K/Akt Pathway 
The second most common pathway abnormality in metastatic PCa is alterations in the 
PI3K/Akt pathway (Abeshouse et al., 2015). PTEN and PHLPP are two of the phosphatases 
that can inhibit the PI3K/Akt pathway. AKT and its downstream genes are phosphorylated 
when PI3K is activated. AKT triggers the signaling of nuclear factor-κB (NF-κB) in CRPC, and 
phosphorylated AKT is a marker for activation of PI3K/Akt pathway. Castration-resistant cell 
lines had greater amounts of NF-κB than androgen-dependent cell lines (Abeshouse et al., 
2015). Loss of PTEN is linked to worse clinical outcomes in patients with mCRPC because it 
plays a critical role in tumour suppression by triggering the downstream activation of the 
PI3K/Akt and AR signaling (Kohli et al., 2020). The combined loss and mutation of PTEN and 
PIK3CB may lead to enhanced PI3K/Akt pathway activity, given that tumours with PTEN 
deletion may depend on PIK3CB due to a feedback suppression from PIK3CA. 
 
PTEN loss is known to be an early genetic event in PCa initiation (Abeshouse et al., 2015) and 
occurs in 30–50% of PCa cases (Robinson et al., 2015). Nonetheless, castration-naïve cancers 
exhibit variation in clonal composition. PTEN mutation or deletion is seen in 17% of primary 
PCa cases (Abeshouse et al., 2015). Activating fusions and amplifications in PIK3CA (5%) and 
AKT1 (1%), as well as biallelic loss and hotspot mutations of PTEN (40–60%), are noted in 
mCRPC (Abeshouse et al., 2015). 
 
TP53 
Late-stage tumours generally have more mutation count than early-stage tumours when 
comparing clonal changes between a matched initial localized tumour and a final metastatic 
tumour from the same patient. All of the tumours from the same patient have TP53 mutations, 
which appear early in affected people. Even in primary localized and later metastatic PCa 
patients, TP53 mutations are clonal. Primary localized tumours exhibit a high frequency of 
TP53 mutations, which is in line with earlier studies of PCa's aggressive behavior brought on 
by TP53 alterations. It is yet unknown whether TP53 changes occur in tumours, and more 
especially, if these changes occur early in the tumour's development or later as the disease 
progresses (Maekawa et al., 2024). 
 
Immunohistochemical analysis of prostate cancer 
For prostate cancer diagnosis, immunohistochemical analyses of expression of TP63, prostatic 
acid phosphatase (PAP), cytokeratin (34βE12), AMACR and most especially PSA are utilized. 
New immunohistochemical markers were introduced in the 2016 WHO classification namely; 
prostein (also termed P501S) and NKX3-1. Following ADT, PSA and PAP expression may 
decline, in these situations, NKX3-1 and prostein may be helpful. In cases of bladder cancer, 
prostein staining can be found, but its distinctive granular perinuclear pattern is not seen. 
Prostatic adenocarcinoma is highly specific for nuclear NKX3-1 staining. Prostate-specific 
membrane antigen (PSMA), ERG, AR, and AMACR are examples of prostate markers with 
limited diagnostic utility because of their sensitivity and/or specificity (Inamura, 2018). 
 
CONCLUSION AND RECOMMENDATIONS 
The diagnosis, prognosis, and therapy of prostate cancer are significantly impacted by the 
evolving field of study, which is marked by developments in genomic profiling and 
histological classification. The identification of molecular markers and the introduction of 
additional subtypes to the WHO classification has improved the accuracy of pathological 
diagnosis and opened up new treatment options. Prognostic classification and treatment 
resistance mechanisms are informed by genetic changes in important driver genes, including 
TP53, AR, and BRCA2. For PCa management to be optimized, molecular insights must be 
continuously incorporated into clinical practice. To promote targeted therapy, future studies 
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should concentrate on confirming new biomarkers and investigating their applicability in 
actual clinical settings. In addition, disparities in PCa outcomes requires international 
research collaborations, particularly focusing on underrepresented populations in Africa and 
Asia. 
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