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Introduction
Gynecologic cancers encompassing malignancies of the ovaries, 

uterus, cervix, vulva, and vagina represent a significant global health 
challenge, claiming numerous lives annually despite improvements 
in screening and conventional treatments. The landscape of cancer 
care has shifted dramatically with the advent of targeted molecular 
therapies, which zero in on specific molecular pathways driving tumor 
growth. Unlike traditional chemotherapy, which broadly affects rapidly 
dividing cells, these therapies exploit the unique genetic and proteomic 
signatures of cancer cells, offering precision and reduced toxicity.

The promise of targeted molecular therapy lies in its ability to 
tailor treatment to the individual tumor’s biology, a paradigm fueled 
by advances in genomic sequencing, biomarker discovery, and drug 
development. For gynecologic cancers, where heterogeneity and late-
stage diagnoses often complicate outcomes, these innovations are 
particularly transformative. This article explores the mechanisms, 
recent breakthroughs, and clinical applications of targeted therapies in 
gynecologic oncology, highlighting their role in improving survival and 
quality of life [1].

Description
Mechanisms of targeted molecular therapy

Targeted therapies interfere with specific molecules critical to 
cancer cell proliferation, survival, or metastasis. They fall into two 
main categories: small-molecule inhibitors and monoclonal antibodies. 
Small-molecule inhibitors penetrate cells to block intracellular signaling 
pathways, such as tyrosine kinases, while monoclonal antibodies bind 
extracellular targets, like growth factor receptors, to disrupt signaling 
or tag cells for immune destruction. In gynecologic cancers, key targets 
include the vascular endothelial growth factor (VEGF) pathway, poly 
(ADP-ribose) polymerase (PARP), and the PI3K/AKT/mTOR axis, 
each implicated in tumor progression.

VEGF inhibitors, such as bevacizumab, target angiogenesis the 
formation of new blood vessels that feed tumors. By binding VEGF, 
bevacizumab starves tumors of nutrients, slowing growth. PARP 
inhibitors, like olaparib, exploit DNA repair defects, particularly in 
BRCA-mutated cancers, inducing synthetic lethality where cancer cells 
with impaired repair mechanisms die after PARP inhibition blocks an 
alternative repair pathway. The PI3K/AKT/mTOR pathway, frequently 
dysregulated in endometrial and ovarian cancers, drives cell growth 
and survival; inhibitors like alpelisib disrupt this cascade, halting 
proliferation [2].

These therapies rely on identifying actionable mutations or 
overexpressed proteins via next-generation sequencing (NGS) or 
immunohistochemistry. By 2025, tumor profiling has become routine, 
enabling oncologists to match patients with drugs targeting their 
cancer’s molecular drivers, a cornerstone of precision medicine.

Advances in ovarian cancer

Ovarian cancer, often diagnosed at advanced stages, has seen 
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significant strides with targeted therapies. PARP inhibitors have 
revolutionized treatment for high-grade serous ovarian cancer 
(HGSOC), especially in BRCA1/2 mutation carriers. Olaparib, approved 
as maintenance therapy post-chemotherapy, extends progression-
free survival (PFS) by years clinical trials in 2025 report median PFS 
exceeding 50 months in BRCA-mutated patients versus 13 months with 
placebo. Newer PARP inhibitors, like niraparib, benefit even BRCA-
wild-type patients with homologous recombination deficiency (HRD), 
broadening the eligible population.

Bevacizumab remains a mainstay, particularly in combination with 
chemotherapy for recurrent disease. A 2024 phase III trial showed that 
adding bevacizumab to platinum-based regimens improved overall 
survival (OS) by 6-8 months in platinum-sensitive relapse. Emerging 
therapies target folate receptor alpha (FRα), overexpressed in 80% 
of ovarian cancers. Mirvetuximab soravtansine, an antibody-drug 
conjugate (ADC), delivers cytotoxic payloads directly to FRα-positive 
cells, achieving response rates of 32% in resistant cases per 2025 data 
[3].

Immunotherapy crossover also shows promise. While checkpoint 
inhibitors like pembrolizumab have modest standalone efficacy in 
ovarian cancer (response rates ~8%), combining them with PARP 
inhibitors or VEGF blockers enhances immune activation.

Progress in endometrial cancer

Endometrial cancer, the most common gynecologic malignancy 
in developed nations, benefits from targeted therapies tailored to its 
molecular subtypes. The Cancer Genome Atlas (TCGA) classifies 
endometrial tumors into four groups POLE-ultramutated, microsatellite 
instability-high (MSI-H), copy-number low, and copy-number high 
guiding therapy selection. MSI-H tumors, comprising 20-30% of cases, 
respond to pembrolizumab, with 2025 trials showing durable responses 
in 50% of advanced patients [4].

For copy-number high (serous-like) tumors, often aggressive 
and TP53-mutated, HER2 amplification occurs in 25% of cases. 
Trastuzumab, a HER2-targeted monoclonal antibody, combined with 
chemotherapy, improved PFS by 5 months in a 2024 study of recurrent 
HER2-positive disease. The PI3K/AKT/mTOR pathway, altered in 50-
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80% of endometrioid tumors, is another focus. Everolimus and alpelisib, 
mTOR and PI3K inhibitors respectively, show efficacy in PIK3CA-
mutated cases, with response rates of 20-30% in combination regimens.

Cervical, vulvar and vaginal cancers

Cervical cancer, driven by human papillomavirus (HPV), 
benefits from VEGF-targeted approaches. Bevacizumab, added to 
chemotherapy, extends OS by 3-4 months in metastatic or recurrent 
cases, a standard since 2014 reinforced by 2025 real-world data. 
Tisotumab vedotin, an ADC targeting tissue factor (overexpressed 
in squamous cell carcinomas), gained approval in 2024 for recurrent 
cervical cancer, with a 24% response rate in heavily pretreated patients.

Vulvar and vaginal cancers, rarer and less studied, leverage 
similar strategies. HER2-targeted therapies are explored in HER2-
amplified vulvar squamous cell carcinomas, while PI3K inhibitors 
show preclinical promise. Clinical trials remain limited, but molecular 
profiling increasingly guides off-label use in these diseases.

Clinical applications and challenges

In practice, targeted therapies are integrated into multidisciplinary 
care. Genetic testing BRCA, HRD, MSI, and NGS panels identifies 
candidates, often at diagnosis or relapse. Combination regimens 
dominate, as single agents rarely suffice in advanced disease. For 
example, olaparib plus bevacizumab maintenance in ovarian cancer, 
approved in 2020, remains a gold standard for HRD-positive patients, 
with 2025 guidelines expanding its use.

Challenges persist. Resistance, driven by secondary mutations 
or pathway crosstalk, limits durability PARP inhibitor resistance 
emerges in 50% of ovarian cancer patients within two years. Toxicity, 
though milder than chemotherapy, includes hypertension (VEGF 
inhibitors) and hematologic effects (PARP inhibitors), requiring careful 
monitoring. Cost is a barrier; annual prices for drugs like olaparib 
exceed $150,000, straining healthcare systems despite generics entering 
markets by 2025. Access disparities also loom, with low-resource 
regions lagging in molecular testing infrastructure [5].

Conclusion
Targeted molecular therapy has reshaped gynecologic cancer care 

by March 29, 2025, offering hope where conventional approaches falter. 
From PARP inhibitors in ovarian cancer to lenvatinib-pembrolizumab 
in endometrial cancer, these treatments exploit tumor biology with 
unprecedented precision, improving survival and sparing patients 
the brunt of nonspecific therapies. Advances in ADCs, multi-omics 
profiling, and combination strategies signal a dynamic future, with 
clinical applications expanding as biomarkers refine patient selection. 
Yet, the journey is incomplete. Overcoming resistance, reducing costs, 
and ensuring equitable access are critical to fulfilling this potential. As 
research accelerates bolstered by AI-driven drug discovery and global 
registries targeted therapies could shift gynecologic cancers from fatal 
diagnoses to chronic, manageable conditions. In this era of molecular 
medicine, the focus on the individual tumor’s blueprint heralds a new 
standard of care, blending science and compassion for lasting impact.
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