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Abstract

Vulvar cancer is a rare gynecological malignancy that predominantly affects
elderly women and is often associated with poor outcomes in advanced stages.
Recurrent and metastatic vulvar cancer represents a significant clinical challenge
due to limited treatment options and resistance to conventional therapies such as
surgery, radiotherapy, and chemotherapy. In recent years, immunotherapy has
emerged as a promising therapeutic approach in the management of advanced
gynecological cancers, including vulvar cancer. This article aims to review the
role of immunotherapy in the treatment of recurrent and metastatic vulvar cancer,
with a particular focus on immune checkpoint inhibitors and tumor immune
microenvironment interactions. Current clinical evidence suggests that
immunotherapeutic strategies may offer meaningful clinical benefits in selected
patients, especially those with programmed death-ligand 1 (PD-L1) expression,
high tumor mutational burden, or human papillomavirus (HPV)-associated
disease. Understanding the immunological mechanisms and identifying
predictive biomarkers are essential for optimizing treatment outcomes and
improving survival in patients with advanced vulvar cancer.
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Introduction

Vulvar cancer is a rare malignancy of the female genital tract, accounting for a
small proportion of gynecological cancers, yet it is associated with significant
morbidity and mortality, particularly in advanced stages. The disease
predominantly affects postmenopausal women; however, its incidence among
younger patients has increased in recent years, partly due to human
papillomavirus (HPV)-associated etiological pathways. Despite advances in
surgical techniques and adjuvant therapies, the prognosis of recurrent and
metastatic vulvar cancer remains poor.

Standard treatment options for vulvar cancer include surgery, radiotherapy, and
chemotherapy, either alone or in combination. While these approaches can be
effective in early-stage disease, their efficacy is limited in recurrent or metastatic
settings. High rates of treatment resistance, disease progression, and treatment-
related toxicity significantly reduce survival and quality of life in patients with
advanced disease. Consequently, there is an urgent need for novel therapeutic
strategies that can improve clinical outcomes in this challenging patient
population.

Recent progress in cancer immunology has led to the development of
immunotherapy as an innovative treatment modality in oncology. Immune
checkpoint inhibitors targeting programmed cell death protein 1 (PD-1),
programmed death-ligand 1 (PD-L1), and cytotoxic T-lymphocyte—associated
antigen 4 (CTLA-4) have demonstrated clinical benefits in various solid tumors.
Given the immunogenic nature of vulvar cancer, particularly HPV-associated
tumors, immunotherapy has gained increasing attention as a potential treatment
option for recurrent and metastatic disease.
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The tumor immune microenvironment plays a critical role in disease progression
and therapeutic response in vulvar cancer. Expression of immune biomarkers
such as PD-L1, tumor-infiltrating lymphocytes, and tumor mutational burden
may influence sensitivity to immunotherapeutic agents. Understanding these
immunological mechanisms is essential for identifying patients who are most
likely to benefit from immune-based treatments.

This article aims to explore the current role of immunotherapy in recurrent and
metastatic vulvar cancer, focusing on underlying immunological mechanisms,
clinical evidence, and future perspectives. A comprehensive evaluation of
emerging immunotherapeutic strategies may contribute to optimizing treatment
approaches and improving outcomes for patients with advanced vulvar cancer.

Molecular and Immunological Background of Vulvar Cancer

Vulvar cancer is a biologically heterogeneous disease characterized by distinct
molecular and immunological pathways that influence tumor behavior and
therapeutic response. Two major etiological pathways have been identified:
human papillomavirus (HPV)-associated vulvar squamous cell carcinoma and
HPV-independent tumors, which are often linked to chronic inflammatory
dermatoses such as lichen sclerosus. These pathways differ significantly in terms
of molecular alterations, immune microenvironment, and prognosis.
HPV-associated vulvar cancers typically arise in younger patients and are
characterized by viral oncoprotein expression, which promotes genomic
instability and malignant transformation. The presence of viral antigens
contributes to increased tumor immunogenicity, resulting in higher infiltration of
immune cells, particularly cytotoxic T lymphocytes. This immunologically active
tumor microenvironment provides a biological rationale for the use of
immunotherapy, as immune checkpoint pathways are frequently upregulated to
enable tumor immune evasion.
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In contrast, HPV-independent vulvar cancers generally occur in older women and
exhibit a more aggressive clinical course. These tumors are often associated with
mutations in tumor suppressor genes, chronic inflammation, and a less inflamed
immune microenvironment. Reduced immune cell infiltration and increased
immune suppression may contribute to resistance to conventional therapies and
poorer outcomes in advanced disease stages.

The tumor immune microenvironment plays a central role in the progression and
treatment response of vulvar cancer. Key components include tumor-infiltrating
lymphocytes, antigen-presenting cells, cytokines, and immune checkpoint
molecules such as programmed death-ligand 1 (PD-L1). Overexpression of PD-
L1 on tumor cells and immune cells has been reported in a subset of vulvar
cancers and is associated with immune escape mechanisms that inhibit antitumor
T-cell activity.

Tumor mutational burden and microsatellite instability, although less frequent in
vulvar cancer compared to other solid tumors, may also influence immunotherapy
responsiveness. Tumors with higher mutational loads generate more neoantigens,
increasing their visibility to the immune system and potentially enhancing
sensitivity to immune checkpoint inhibition.

Understanding the molecular and immunological landscape of vulvar cancer is
essential for the development of personalized treatment strategies. Identification
of predictive biomarkers and immune-related molecular features may help stratify
patients who are most likely to benefit from immunotherapy, particularly in
recurrent and metastatic settings where therapeutic options remain limited.

Immunotherapy Strategies in Recurrent and Metastatic Vulvar Cancer

Immunotherapy has emerged as a promising treatment option for patients with
recurrent and metastatic vulvar cancer, particularly in cases where conventional
therapies have failed or provided limited benefit. The primary immunotherapeutic
approaches investigated in vulvar cancer include immune checkpoint inhibition,
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therapeutic cancer vaccines, and combination strategies integrating
immunotherapy with chemotherapy or radiotherapy.

Immune Checkpoint Inhibitors

Immune checkpoint inhibitors targeting the programmed cell death protein 1 (PD-
1) and its ligand PD-L1 represent the most extensively studied
immunotherapeutic agents in vulvar cancer. These drugs restore antitumor
immune responses by blocking inhibitory signaling pathways that suppress T-cell
activity. Expression of PD-L1 has been identified in a subset of vulvar squamous
cell carcinomas, providing a biological rationale for the use of PD-1/PD-L1
inhibitors in advanced disease.

Clinical evidence suggests that patients with recurrent or metastatic vulvar cancer
may achieve durable responses to PD-1 inhibitors, particularly those with HPV-
associated tumors or tumors exhibiting immune-inflamed microenvironments.
Although overall response rates remain modest, a subset of patients experiences
meaningful disease stabilization and prolonged survival, highlighting the
potential role of immunotherapy in selected cases.

CTLA-4 Inhibition and Dual Checkpoint Blockade

Cytotoxic T-lymphocyte—associated antigen 4 (CTLA-4) is another immune
checkpoint involved in regulating early T-cell activation. While CTLA-4
inhibitors have demonstrated efficacy in several malignancies, their role in vulvar
cancer remains under investigation. Dual checkpoint blockade combining PD-1
and CTLA-4 inhibitors may enhance antitumor immune responses by targeting

complementary immune regulatory pathways. However, increased toxicity
associated with combination therapy necessitates careful patient selection and
monitoring.
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Therapeutic Cancer Vaccines

Given the association of a significant proportion of vulvar cancers with HPV
infection, therapeutic vaccines targeting HPV-related antigens represent an
attractive immunotherapeutic strategy. These vaccines aim to stimulate a specific
immune response against viral oncoproteins expressed by tumor cells. Early-
phase studies have shown immunogenicity and potential clinical benefit,
particularly when combined with immune checkpoint inhibitors or other immune-
modulating therapies.

Combination Immunotherapy Approaches

Combining immunotherapy with chemotherapy or radiotherapy is an area of
active research in vulvar cancer. Conventional treatments may enhance tumor
immunogenicity by increasing antigen release and modulating the tumor
microenvironment, thereby improving the efficacy of immunotherapy.
Preliminary data suggest that such combination strategies may improve response
rates and overcome resistance mechanisms in recurrent and metastatic disease.
Overall, immunotherapy represents a promising yet evolving treatment modality
for recurrent and metastatic vulvar cancer. Continued research is required to
optimize therapeutic strategies, identify predictive biomarkers, and determine the
most effective combinations to improve clinical outcomes in this rare and
challenging malignancy.

Clinical Trials and Outcomes

Clinical evidence supporting the use of immunotherapy in recurrent and
metastatic vulvar cancer is currently limited but growing, largely due to the rarity
of the disease and challenges in conducting large, randomized trials. Most
available data are derived from phase I-II clinical trials, basket trials, and
retrospective analyses that include vulvar cancer as a subgroup within
gynecologic or rare solid tumors.
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Immune checkpoint inhibitors, particularly PD-1 and PD-L1 inhibitors, have
been evaluated in several multicenter studies involving patients with advanced
vulvar squamous cell carcinoma who had progressed after standard therapies.
These studies have demonstrated modest overall response rates; however, a
subset of patients achieved durable responses and prolonged disease control.
Notably, responses were more frequently observed in patients with PD-LI1-
positive tumors and HPV-associated disease, suggesting the potential role of
immune biomarkers in predicting treatment efficacy.

Progression-free survival and overall survival outcomes in immunotherapy-
treated patients varied across studies, reflecting heterogeneity in patient
populations, prior treatments, and biomarker status. While median progression-
free survival remained relatively short, some patients experienced long-term
clinical benefit, highlighting the unique potential of immunotherapy to induce
sustained immune-mediated tumor control rather than rapid cytotoxic effects.
Combination strategies have also been explored in early-phase trials. The
integration of immune checkpoint inhibitors with chemotherapy or radiotherapy
has shown encouraging preliminary results, with improved disease stabilization
rates compared to monotherapy. Radiotherapy, in particular, may enhance
immunotherapy efficacy through immune priming effects, increasing tumor
antigen presentation and promoting systemic antitumor immune responses.
Therapeutic HPV-targeted vaccines have been assessed in small clinical studies,
primarily in HPV-associated vulvar cancer. These trials reported favorable safety
profiles and evidence of immune activation, although objective tumor responses
were limited when vaccines were used alone. Ongoing research focuses on
combining therapeutic vaccines with immune checkpoint inhibitors to amplify
antitumor immunity and improve clinical outcomes.

Overall, current clinical trial data indicate that immunotherapy is a feasible and
potentially beneficial treatment option for selected patients with recurrent and
metastatic vulvar cancer. Nevertheless, the limited sample sizes and lack of
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randomized controlled trials underscore the need for further prospective studies.
Future research should prioritize biomarker-driven patient selection, standardized
outcome measures, and combination treatment strategies to better define the role
of immunotherapy in this rare malignancy.

Discussion

The present review highlights the evolving role of immunotherapy in the
management of recurrent and metastatic vulvar cancer, a disease characterized by
limited therapeutic options and poor prognosis in advanced stages. Although
vulvar cancer remains a rare gynecologic malignancy, growing evidence suggests
that immune-based therapies may provide clinically meaningful benefits for
selected patients.

The observed responses to immune checkpoint inhibitors, particularly PD-1/PD-
L1 blockade, underscore the importance of tumor immunogenicity in vulvar
cancer. HPV-associated tumors appear to be more responsive to immunotherapy
due to the presence of viral antigens that enhance immune recognition. Increased
infiltration of tumor-infiltrating lymphocytes and higher expression of immune
checkpoint molecules in these tumors further support the rationale for immune-
targeted treatments. However, responses have also been reported in HPV-
independent cases, indicating that additional immunological mechanisms may
contribute to treatment sensitivity. Despite these encouraging findings, overall
response rates to immunotherapy remain modest. This limitation may be
attributed to tumor heterogeneity, immune escape mechanisms, and the presence
of immunosuppressive tumor microenvironments. The variability in PD-L1
expression, tumor mutational burden, and immune cell infiltration across vulvar
cancers complicates patient selection and highlights the need for reliable
predictive biomarkers. Incorporating molecular and immunological profiling into
routine clinical practice may help identify patients most likely to benefit from

immunotherapy.
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Combination strategies represent a promising approach to overcoming resistance
and enhancing therapeutic efficacy. The integration of immune checkpoint
inhibitors with radiotherapy or chemotherapy may promote immunogenic cell
death and improve antitumor immune responses. Early clinical data suggest that
such combinations may lead to improved disease control, although toxicity and
optimal sequencing remain important considerations. Similarly, therapeutic HPV-
targeted vaccines combined with checkpoint inhibitors may provide synergistic
effects by enhancing tumor-specific immune activation.

From a clinical perspective, immunotherapy offers the potential for durable
disease control and improved quality of life in a subset of patients with advanced
vulvar cancer. However, the lack of large randomized trials and standardized
treatment protocols limits the generalizability of current findings. Multicenter
collaboration and inclusion of vulvar cancer patients in basket trials are essential
to advancing evidence-based immunotherapeutic approaches for this rare
malignancy.

Overall, immunotherapy represents a significant step toward personalized
treatment in recurrent and metastatic vulvar cancer. Continued research focusing
on biomarker-driven strategies, combination therapies, and long-term outcome
assessment is critical to fully defining its role in clinical practice.

Conclusion

Recurrent and metastatic vulvar cancer remains a significant therapeutic
challenge due to its aggressive clinical course and limited effectiveness of
conventional treatment modalities. Recent advances in cancer immunology have
opened new perspectives for the management of this rare gynecologic
malignancy, positioning immunotherapy as a promising treatment option for
selected patients.

Current evidence indicates that immune checkpoint inhibitors, particularly those
targeting the PD-1/PD-L1 pathway, can induce durable clinical responses in a
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subset of patients with advanced vulvar cancer. HPV-associated tumors and those
with an immune-inflamed tumor microenvironment appear to derive the greatest
benefit from immunotherapeutic approaches. However, overall response rates
remain modest, underscoring the heterogeneity of the disease and the complexity
of immune escape mechanisms. Combination strategies involving
immunotherapy with radiotherapy, chemotherapy, or therapeutic HPV-targeted
vaccines show encouraging preliminary results and may enhance antitumor
immune responses. Biomarker-driven patient selection, including assessment of
PD-L1 expression, tumor mutational burden, and immune cell infiltration, is
crucial for optimizing treatment outcomes and minimizing unnecessary toxicity.
In conclusion, immunotherapy represents an important step toward personalized
treatment in recurrent and metastatic vulvar cancer. Further prospective,
multicenter clinical trials and translational research are essential to refine patient
selection criteria, establish optimal combination regimens, and improve long-
term survival and quality of life for patients affected by this rare but challenging
disease.

References

1. Hollebecque, A., Meyer, T., Moore, K. N., Machiels, J. P., De Greve, J.,
Lopez-Picazo, J. M., ... Le Tourneau, C. (2018). An open-label, multicohort,
phase I/II study of pembrolizumab for the treatment of advanced rare cancers.
Journal of Clinical Oncology, 36(15), 1580-1587.
https://doi.org/10.1200/JC0O.2017.77.3710

2. Marabelle, A., Le, D. T., Ascierto, P. A., Di Giacomo, A. M., De Jesus-Acosta,
A., Delord, J. P, ... André, T. (2020). Efficacy of pembrolizumab in patients
with noncolorectal high microsatellite instability/mismatch repair—deficient
cancer. Journal of Clinical Oncology, 38(1), 1-10.
https://doi.org/10.1200/JC0O.19.02105

36




=3

OPEN ACCESS JOURNALS

WRE4
§i:é Eureka Open Access Journals

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 1, January 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

3. Oonk, M. H. M., Planchamp, F., Baldwin, P., Bidzinski, M., Brannstrém, M.,
Landoni, F., ... Vergote, 1. (2017). European Society of Gynaecological
Oncology guidelines for the management of patients with vulvar cancer.
International Journal of Gynecological Cancer, 27(4), 832-837.
https://doi.org/10.1097/1GC.0000000000000975

4. Reade, C. J., Eiriksson, L. R., & Mackay, H. (2014). Systemic therapy in
squamous cell carcinoma of the vulva: Current status and future directions.
Gynecologic Oncology, 132(3), 780-789.
https://doi.org/10.1016/j.ygyno.2014.01.041

5. Wang, S. S., Hildesheim, A., & De Gonzalez, A. B. (2015). Tumor virus
epidemiology. Philosophical Transactions of the Royal Society B: Biological
Sciences, 370(1666), 20140168. https://doi.org/10.1098/rstb.2014.0168

6. Zhang, L., Conejo-Garcia, J. R., Katsaros, D., Gimotty, P. A., Massobrio, M.,
Regnani, G., ... Coukos, G. (2003). Intratumoral T cells, recurrence, and
survival in epithelial ovarian cancer. New England Journal of Medicine,
348(3), 203-213. https://doi.org/10.1056/NEJMo0a020177.




