
Commentary
Volume 10:03, 2025

ISSN: 2576-3857 Open Access

Journal of Oncology Medicine and Practice

PARP Inhibitor Biomarkers Beyond BRCA for Ovarian
Tumors
Sunita Mehra*
Department of Oncogenetics, All India Institute of Medical Sciences, New Delhi 110029, India

Introduction

The exploration of PARP inhibitors (PARPi) in BRCA-negative ovarian tumors, par-
ticularly those with homologous recombination deficiency (HRD), is a critical area
of research. While PARPi have shown significant efficacy in BRCA-mutated ovar-
ian cancers, their role in BRCA-wildtype (BRCA-wt) tumors is more complex. This
investigation focuses on identifying predictive biomarkers beyond BRCA muta-
tions, such as other HRD signatures, to stratify patients who might benefit from
PARPi therapy in the absence of germline BRCA mutations. The aim is to expand
treatment options for a broader subset of ovarian cancer patients by understanding
the molecular mechanisms driving sensitivity and resistance in these tumors [1].

Homologous recombination deficiency (HRD) is a key determinant of PARP in-
hibitor sensitivity, extending beyond BRCA mutations. This study reviews emerg-
ing biomarkers and molecular signatures associated with HRD in BRCA-wildtype
ovarian cancers. It highlights the importance of comprehensive genomic profil-
ing to identify patients with underlying HRD that may be targetable with PARPi,
thereby improving clinical outcomes for those who would not typically be consid-
ered for such therapy [2].

The clinical utility of PARP inhibitors in BRCA-negative ovarian tumors with spe-
cific HRD profiles is being rigorously evaluated. This research article discusses
findings from clinical trials and preclinical studies that explore the efficacy of PARPi
in this patient population. It emphasizes the need for validated predictive assays
and the potential for combination therapies to enhance treatment response and
overcome resistance mechanisms in BRCA-wildtype ovarian cancers [3].

Understanding the molecular landscape of BRCA-negative ovarian tumors is
paramount for optimizing PARP inhibitor treatment. This review delves into the
genetic alterations and epigenetic modifications that contribute to HRD in the ab-
sence of BRCA mutations. It explores how these alterations can be identified and
utilized to predict response to PARPi, offering a more personalized approach to
treating ovarian cancer [4].

The development of resistance to PARP inhibitors in ovarian cancer, even in the
presence of HRD, is a significant clinical challenge. This study investigates poten-
tial resistance mechanisms in BRCA-negative tumors treated with PARPi. It exam-
ines genomic and transcriptomic changes that may confer resistance and explores
strategies to overcome these mechanisms, including combination therapies and
novel therapeutic targets [5].

This research focuses on novel strategies for targeting PARP in BRCA-negative
ovarian tumors, particularly those with identified HRD. It explores the synergis-
tic potential of combining PARP inhibitors with other therapeutic agents, such as
chemotherapy or immunotherapy, to enhance efficacy and broaden the patient

population who can benefit. The study aims to identify optimal combination regi-
mens for clinical translation [6].

Genomic instability is a hallmark of ovarian cancer, and its interplay with PARP
inhibitor response in BRCA-negative tumors is a key area of investigation. This
paper examines how different types of genomic instability, beyond HRD, might in-
fluence sensitivity or resistance to PARPi. It proposes refined patient stratification
strategies based on a comprehensive understanding of the genomic landscape [7].

The role of the tumor microenvironment (TME) in modulating the efficacy of PARP
inhibitors in BRCA-negative ovarian tumors is increasingly recognized. This study
explores how TME components, such as immune cells and stromal cells, interact
with PARPi and influence treatment outcomes. Understanding these interactions
is crucial for developing strategies to enhance PARPi effectiveness in a broader
patient population [8].

Liquid biopsies offer a promising non-invasive approach to monitor treatment re-
sponse and detect resistance mechanisms in ovarian cancer. This research in-
vestigates the utility of circulating tumor DNA (ctDNA) analysis in patients with
BRCA-negative ovarian tumors treated with PARP inhibitors. The findings aim to
establish ctDNA as a predictive and prognostic biomarker for PARPi therapy in this
setting [9].

The genetic heterogeneity of BRCA-negative ovarian tumors presents a challenge
for effective PARP inhibitor treatment. This study explores the impact of intratu-
moral genetic heterogeneity on PARPi response and resistance. By characterizing
the diverse genetic profiles within tumors, researchers aim to develop more pre-
cise therapeutic strategies and improve outcomes for patients with heterogeneous
BRCA-negative ovarian cancers [10].

Description

The exploration of PARP inhibitors (PARPi) in BRCA-negative ovarian tumors, es-
pecially those exhibiting homologous recombination deficiency (HRD), represents
a pivotal research frontier. While PARPi have demonstrated substantial efficacy
in BRCA-mutated ovarian cancers, their application in BRCA-wildtype (BRCA-wt)
tumors is considerably more intricate. This research endeavor is dedicated to pin-
pointing predictive biomarkers that extend beyond BRCA mutations, encompass-
ing other HRD signatures, to accurately stratify patients who could potentially ben-
efit from PARPi therapy in the absence of germline BRCA mutations. The overar-
ching objective is to broaden the therapeutic options available to a larger segment
of ovarian cancer patients by thoroughly understanding the molecular pathways
that dictate sensitivity and resistance within these tumors [1].

Page 1 of 3



Mehra S. J Oncol Med and Pract, Volume 10:3, 2025

Homologous recombination deficiency (HRD) serves as a crucial indicator of PARP
inhibitor sensitivity, with its influence extending beyond BRCA mutations. This
study undertakes a comprehensive review of emerging biomarkers and molecu-
lar signatures associated with HRD in BRCA-wildtype ovarian cancers. It under-
scores the critical importance of detailed genomic profiling to identify patients with
underlying HRD, which could render them amenable to PARPi treatment, thereby
enhancing clinical outcomes for individuals whomight otherwise not be considered
candidates for such interventions [2].

The clinical applicability of PARP inhibitors in BRCA-negative ovarian tumors char-
acterized by specific HRD profiles is currently undergoing rigorous assessment.
This research publication meticulously details findings derived from both clini-
cal trials and preclinical investigations aimed at elucidating the efficacy of PARPi
within this specific patient cohort. A significant emphasis is placed on the im-
perative need for validated predictive assays and the exploration of combination
therapies as potential avenues to augment treatment responses and surmount re-
sistance mechanisms observed in BRCA-wildtype ovarian cancers [3].

A profound understanding of the molecular landscape characterizing BRCA-
negative ovarian tumors is indispensable for the optimization of PARP inhibitor
treatment strategies. This comprehensive review delves into the intricate web of
genetic alterations and epigenetic modifications that contribute to HRD in scenar-
ios where BRCAmutations are absent. It further investigates the methodologies by
which these alterations can be accurately identified and subsequently leveraged
to predict an individual patient’s response to PARPi, thereby facilitating a more
personalized therapeutic approach to managing ovarian cancer [4].

The emergence of resistance to PARP inhibitors in ovarian cancer, even in the
presence of homologous recombination deficiency (HRD), poses a substantial
clinical hurdle. This study is meticulously designed to investigate the potential
mechanisms underlying such resistance in BRCA-negative tumors subjected to
PARPi treatment. It scrutinizes both genomic and transcriptomic alterations that
may confer resistance, while simultaneously exploring innovative strategies, in-
cluding combination therapies and the identification of novel therapeutic targets,
to effectively overcome these challenges [5].

This specific research initiative is focused on the development and evaluation
of novel therapeutic strategies designed to target PARP within BRCA-negative
ovarian tumors, with a particular emphasis on those demonstrating HRD. The
study meticulously explores the potential synergistic effects of combining PARP
inhibitors with other therapeutic modalities, such as conventional chemotherapy or
advanced immunotherapy, with the ultimate goal of amplifying treatment efficacy
and expanding the spectrum of patients who can derive benefit. The overarching
aim is to pinpoint optimal combination regimens that hold promise for successful
clinical translation [6].

Genomic instability is recognized as a fundamental characteristic of ovarian can-
cer, and its intricate relationship with the response to PARP inhibitors in BRCA-
negative tumors is a subject of intense investigation. This paper critically exam-
ines how various forms of genomic instability, extending beyond the scope of HRD,
may influence an individual patient’s sensitivity or resistance to PARPi. The study
advocates for the refinement of patient stratification strategies, grounded in a holis-
tic comprehension of the tumor’s complex genomic landscape [7].

The significant role played by the tumor microenvironment (TME) in modulating
the therapeutic efficacy of PARP inhibitors within BRCA-negative ovarian tumors
is gaining increasing recognition. This study undertakes an in-depth exploration
of how specific TME components, including various immune cell populations and
stromal cells, interact with PARPi and consequently impact treatment outcomes. A
thorough understanding of these complex interactions is deemed essential for the
development of effective strategies aimed at enhancing the overall effectiveness

of PARPi in a broader patient population [8].

Liquid biopsy techniques present a highly promising non-invasive methodology for
monitoring treatment response and detecting the emergence of resistance mecha-
nisms in ovarian cancer patients. This research project meticulously investigates
the diagnostic and prognostic utility of circulating tumor DNA (ctDNA) analysis in
individuals diagnosed with BRCA-negative ovarian tumors who are undergoing
treatment with PARP inhibitors. The findings derived from this study are intended
to solidify the role of ctDNA as a valuable predictive and prognostic biomarker for
PARPi therapy within this specific clinical context [9].

The inherent genetic heterogeneity observed in BRCA-negative ovarian tumors
presents a considerable challenge to the successful application of PARP inhibitor
treatment. This study delves into the impact of intratumoral genetic heterogeneity
on both the response to PARPi and the development of resistance. By undertaking
a detailed characterization of the diverse genetic profiles present within individ-
ual tumors, the research team aims to devise more precise therapeutic strategies
and ultimately improve clinical outcomes for patients afflicted with heterogeneous
BRCA-negative ovarian cancers [10].

Conclusion

Research is focusing on PARP inhibitors (PARPi) for BRCA-negative ovarian tu-
mors, particularly those with homologous recombination deficiency (HRD), to iden-
tify biomarkers beyond BRCA mutations for patient stratification. Studies are ex-
ploring emerging HRD signatures and molecular mechanisms to predict response
to PARPi, aiming to expand treatment options for a wider patient group. Clinical
trials and preclinical research are evaluating the efficacy of PARPi in these tumors,
emphasizing the need for validated predictive assays and combination therapies.
Resistance mechanisms to PARPi are being investigated, alongside strategies
to overcome them, including novel drug combinations and targeting the tumor mi-
croenvironment. Genomic instability and intratumoral heterogeneity are also being
studied for their impact on PARPi response. Liquid biopsies using ctDNA are be-
ing explored as non-invasive biomarkers for monitoring treatment and resistance.
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