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Managing advanced prostate cancer presents ongoing challenges, particularly in identifying patients most likely 

to benefit from specific therapies and predicting disease progression. Recent presentations at ASCO 2025 have 

introduced novel prognostic biomarkers and refined approaches to precision therapy, offering new tools for 

clinicians to personalize treatment strategies.1

K E Y  TA K E AWAY S

º The Pivot: Advances in genomic and epigenomic profiling offer new avenues for prognostication and 

treatment selection in castration-resistant prostate cancer.

º The Data: Genome-wide methylome profiling of cell-free DNA enables prognostication in 

castration-resistant prostate cancer.2

º The Action: Clinicians should consider the evolving landscape of genomic and epigenomic biomarkers for 

advanced prostate cancer to inform treatment decisions.

The landscape of genitourinary (GU) oncology, particularly in prostate cancer, has seen substantial evolution, driven 

by ongoing research into molecular mechanisms and therapeutic targets. The year 2025 marked a period of significant 

clinical trial results, which are contributing to the redefinition of therapeutic standards. These developments span novel 

mechanisms of action and refined personalization strategies across various GU cancers, including prostate cancer.1 The 

focus on precision medicine aims to tailor treatments based on individual patient characteristics and tumor biology, 

moving beyond broad-spectrum approaches. This necessitates a deeper understanding of genomic alterations and 

biomarkers that can predict response to therapy or disease progression. Advanced prostate cancer, especially in its 

castration-resistant form, remains a complex disease requiring innovative diagnostic and therapeutic strategies to improve 

patient outcomes. The identification of reliable biomarkers is paramount for both prognostic assessment and guiding 

treatment selection in this patient population.2

One area of intensive investigation involves the use of liquid biopsies, specifically cell-free DNA (cfDNA), for 

non-invasive molecular profiling. This approach offers the potential to overcome limitations associated with tissue 

biopsies, such as invasiveness and tumor heterogeneity. The analysis of cfDNA can provide real-time insights into tumor 

evolution and treatment resistance mechanisms.2

Biomarker Development and Precision Therapy Insights
A study published in British Journal of Cancer in 2026 investigated genome-wide methylome profiling of cell-free DNA 

as a prognostic tool for patients with castration-resistant prostate cancer (CRPC).2 The research aimed to determine 
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if epigenetic alterations, specifically DNA methylation patterns in cfDNA, could predict patient outcomes in this 

advanced disease setting. The study's methodology involved collecting blood samples from patients with CRPC and 

performing comprehensive methylome profiling on the extracted cfDNA. This advanced molecular analysis allowed 

for the identification of specific methylation signatures associated with disease progression and survival. The rationale 

behind this approach is that cancer cells release methylated DNA fragments into the bloodstream, which can serve as 

indicators of tumor burden and biological activity. The researchers meticulously analyzed these methylation patterns, 

correlating them with clinical data, including time to progression and overall survival. The study demonstrated that 

specific genome-wide methylome profiles in cfDNA enabled prognostication for patients with CRPC. This finding 

suggests that epigenetic biomarkers derived from liquid biopsies could provide valuable information for risk stratification 

and treatment planning.2

Further insights into precision therapy for advanced prostate cancer stem from an analysis of homologous recombination 

deficiency (HRD) and other genomic alterations. A systematic review published in Oncologist in 2026 highlighted 

the importance of these genomic features in guiding therapeutic decisions.3 Homologous recombination repair (HRR) 

is a critical DNA repair pathway, and deficiencies in this pathway can render cancer cells particularly vulnerable to 

certain treatments, such as PARP inhibitors. The review synthesized data on the prevalence and clinical significance 

of HRD and other genomic alterations, including mutations in genes like BRCA1, BRCA2, and ATM, in advanced 

prostate cancer. The authors emphasized that identifying these alterations through genomic profiling can inform the 

use of targeted therapies, moving towards a more personalized treatment paradigm. For instance, patients with HRD 

may derive substantial benefit from PARP inhibitors, whereas those without these deficiencies might require alternative 

treatment strategies. The systematic review underscored the need for routine genomic testing in advanced prostate cancer 

to identify eligible patients for precision therapies.3

The comprehensive systematic review by Ismaili N. in Frontiers in Endocrinology (Lausanne) in 2026 further 

contextualized these advances, detailing practice-changing developments in GU oncology from ASCO and ESMO 

2025.1 This review confirmed that 2025 was a transformative year, with clinical trial results rapidly published and 

influencing therapeutic standards. The review encompassed various GU cancers, but its findings are particularly relevant 

to prostate cancer, highlighting the integration of novel mechanisms and personalized approaches. The collective 

evidence from these studies points towards a future where treatment decisions in prostate cancer are increasingly guided 

by detailed molecular profiling, moving away from a one-size-fits-all approach. The ability to identify specific genomic 

and epigenomic vulnerabilities allows for the selection of therapies that are most likely to be effective for an individual 

patient, thereby optimizing treatment outcomes and minimizing unnecessary toxicities.1

While these advances are promising, several limitations warrant consideration. The studies on cfDNA methylome 

profiling, while demonstrating prognostic utility, often require further validation in larger, prospective cohorts to confirm 

their clinical applicability and establish standardized assays. The complexity of interpreting genome-wide methylation 

data also presents a challenge, necessitating sophisticated bioinformatics tools and expertise. Similarly, while genomic 

profiling for HRD is increasingly recommended, access to comprehensive testing and the interpretation of complex 

genomic reports can vary. The clinical utility of these biomarkers also depends on the availability of targeted therapies 

that specifically address the identified alterations. Furthermore, the dynamic nature of cancer evolution means that 

a single biopsy or cfDNA sample may not fully capture the entire spectrum of genomic and epigenomic changes 
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over time, suggesting a need for serial monitoring in some cases. Future research will need to address these practical 

considerations to fully integrate these advanced diagnostic tools into routine clinical practice. The cost-effectiveness of 

widespread genomic and epigenomic testing also needs to be evaluated to ensure equitable access to these personalized 

approaches.2,3

Delve deeper into comprehensive oncology topics, from biomarkers to novel treatments for prostate cancer, with the 

Oxford Handbook of Oncology.

CLINICAL IMPLICATIONS

The emerging data on biomarkers and precision therapies in prostate cancer, particularly from ASCO 2025, 

signals a clear shift in how clinicians will approach advanced disease. The ability to prognosticate using 

cell-free DNA methylome profiling, as demonstrated by Kondrup et al., offers a non-invasive method to stratify 

patients with castration-resistant prostate cancer. This is not merely an academic exercise; it provides tangible 

information that can guide discussions with patients about their prognosis and help tailor the intensity of 

surveillance or treatment. The days of relying solely on PSA and imaging are drawing to a close, replaced by 

a more nuanced understanding of tumor biology. We are moving towards a future where a simple blood test 

could provide insights previously only available through invasive biopsies, offering a less burdensome option 

for patients.

For the pharmaceutical industry, these developments underscore the continued importance of developing 

targeted agents for specific genomic and epigenomic alterations. The systematic review by Mercinelli et al. on 

homologous recombination deficiency highlights a defined patient population that stands to benefit from PARP 

inhibitors. This reinforces the need for companion diagnostics to identify these patients accurately. Companies 

investing in these areas will likely see their therapies integrated more rapidly into clinical guidelines. However, 

the challenge remains in ensuring equitable access to advanced genomic testing, as its availability and 

reimbursement can vary significantly across healthcare systems. Without widespread access, the promise 

of precision medicine risks becoming a privilege rather than a standard of care.

Ultimately, the integration of these novel biomarkers and precision therapies into routine practice will demand 

a higher level of molecular literacy from clinicians. General practitioners and specialists alike will need to be 

conversant in genomic and epigenomic testing, understanding not just what tests to order, but how to interpret 

the results and apply them to patient management. This necessitates ongoing medical education and clear, 

evidence-based guidelines from bodies like ASCO and ESMO. The goal is not just to extend life, but to improve 

its quality by offering treatments that are more effective and less toxic, precisely because they are tailored to 

the individual's disease. The era of personalized prostate cancer care is here, and clinicians must be prepared 

to navigate its complexities.

EDITORIAL & AI STANDARDS
AI tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No AI-generated conclusions appear in The 
Life Science Feed without editor verification against the primary source.
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