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Mucosal melanoma is a rare and aggressive subtype of melanoma, accounting
for approximately 1% of all melanoma cases. Of those, only 4% occur primarily in
the vagina. Talimogene Laherparepvec (T-VEC) is a biopharmaceutical
medication that is used to treat unresectable malignant melanoma. However,
the clinical trials for this treatment option excluded patients with mucosal
melanomas. Here we report a case of an 85-year-old female with vaginal
melanoma with regional lymph node metastasis that had complete durable
response to combined T-VEC and immune checkpoint inhibition treatment.
This is, to our best knowledge, the first reported case of T-VEC treatment for
vaginal melanoma. It supports findings from case reports demonstrating good
response to T-VEC in mucosal melanomas of the urethra, maxillary sinus, and the
soft and hard palate. Prospective studies assessing the efficacy of T-VEC in
treating mucosal melanoma are needed to confirm these findings.
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Introduction

Mucosal melanoma is a rare and aggressive subtype of melanoma, accounting for
approximately 1% of all melanoma cases in the United States (1). Due to its rarity and
differing biology from cutaneous melanoma, mucosal melanomas are often excluded from
clinical trials, or if included, remain represented in small numbers. There is a lack of specific
treatment guidelines for mucosal melanoma, with treatment approach largely extrapolated
from guidelines for cutaneous melanoma (2).

Talimogene Laherparepvec (T-VEC) is a biopharmaceutical medication that is used to
treat unresectable malignant melanoma and is the first FDA-approved intralesional therapy
for melanoma. It is a bioengineered herpes simplex virus 1 that infects both healthy and
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TABLE 1 Patient and tumor characteristics.

History of primary diagnosis
and medical history

Gender, age Female, 85 years

Staging of primary and lump node status Mucosal melanoma of the vagina;
4mm; Ulceration UN; T4, N3c,

MO, stage ITIC

Mutational profile BRAF negative
¢-KIT negative

NRAS positive

nivolumab
pembrolizumab

Adjuvant therapy

Medical history Hypertension

Coronary artery disease
Hyperlipidemia
Hypothyroidism
Gastroesophageal reflux
Osteoporosis

Sciatica

Family history Melanoma (sister)

Non-Hodgkin’s lymphoma
(brother)
Esophageal cancer (son)

cancer cells. However, the virus lacks infected cell protein 34.5
(ICP34.5), a protein that inhibits protein kinase R, and allows
herpes viruses to hijack the cellular translational machinery of the
cell and replicate (3). Therefore, viruses without the ICP34.5 protein
are unable to replicate in healthy cells. However, in melanoma
cancer cells, the protein kinase R pathway is typically disrupted,
allowing the bioengineered virus to replicate in those cells. This
ultimately leads to lysis of the cancer cells, releasing viral particles,
tumor-presenting antigens, and danger-associated molecular
patterns (DAMPs). This allows for continued infection of cancer
cells as well as stimulating the patient’s immune response to the
tumor, thereby potentially expanding the tumor debulking effect
beyond the treated area. T-VEC also promotes macrophage colony-
stimulating factor (GM-CSF) production in infected cells, further
stimulating the local immune response (3). T-VEC is administered
by local injection into the tumor.

The OPTiM trial compared T-VEC treatment to GM-CSF
administration in patients with unresectable stage IIIB/IIIC/IV
melanoma with cutaneous, subcutaneous, or nodal sites (4). The
study showed durable response rate of 19% for T-VEC compared to
1% for GM-CSF, and a complete response rate of 17% versus 1% for
GM-CSF. However, patients with mucosal melanoma were excluded
from the trial, resulting in a lack of data estimating the efficiency of T-
VEC in patients with mucosal melanoma. Herein, we describe a case
of a patient with vaginal mucosal melanoma that was successfully
treated utilizing T-VEC treatment with durable response.

Case presentation

The patient is an 85-year-old female with past medical history
of hypertension, coronary artery disease, hyperlipidemia,

Frontiers in Oncology

10.3389/fonc.2025.1647603

hypothyroidism, gastroesophageal reflux, osteoporosis, and right-
sided sciatica who had initially been diagnosed with vaginal
mucosal melanoma in 2018 following new onset of
postmenopausal bleeding (Table 1). She underwent a PET scan
that showed 3 foci of radiotracer uptake deep in the pelvis. Exam
was consistent with a primary bleeding mass and in transit disease
making her initial stage at least Stage IIIC. Genomic testing
demonstrated an NRAS Q61L mutation.

She was started on immunotherapy with immune checkpoint
inhibition (ICI) with nivolumab that was complicated by
development of autoimmune hepatitis after its first dose in January
2019. This was treated with a steroid taper. She was offered pelvic
exenteration but ultimately opted against such extensive surgery. In
the following months, she developed worsening vaginal bleeding,
causing significant lifestyle limitations, and she underwent palliative
resection with R1 resection margins. Months later, her lymph nodes
were noted to be enlarged and nivolumab therapy was restarted with
palliative intent to maximize quality of life as patient was not
amenable to extensive pelvic exenteration. She initially had partial
response to the treatment as defined by the Immune Response
Evaluation Criteria in Solid Tumors (iRECIST), without signs of
hepatitis recurrence. However, a repeat computed tomography (CT)
scan in 2021 showed progression of her disease, with a left inguinal
lymph node noted to have increased from 0.8 cm to 2.0 cm in size.
She therefore underwent a fine needle aspiration (FNA) confirming
the diagnosis of metastatic malignant melanoma. Options for
locoregional control including both surgical lymphadenectomy and
intralesional therapy were discussed with the patient. She strongly
desired to avoid the morbidity of surgery and was subsequently
started on intralesional injections of T-VEC to the metastatic lymph
node. She received T-VEC injections every 3 weeks over a 12-month
time period with a total of 17 treatments. The initial dose was
administered as 1 mL of 1076 plaque-forming units (PFU).
Subsequent doses were all full strength at 10A8 PFU with volume
adjusted based on ultrasound measurements of the size of lymph
node (ranged from 0.5-2 mL). Concomitantly, she was switched to
pembrolizumab therapy so she could receive her ICI and T-VEC
administrations on the same day. Repeat FNA of the treated lymph
nodes after the completion of her T-VEC treatment showed no signs
of residual metastatic disease in the lymph node. She continued in
surveillance with clinical examinations, initially with frequent nodal
ultrasound to supplement her axial imaging. Maintenance
Pembrolizumab therapy was continued at 6-week intervals
thereafter for 10 months. Of note, biopsy of the inguinal lymph
node was negative though ctDNA was low positive at 0.06 mean
tumor molecules/mL. Her latest CT scan of the chest, abdomen, and
pelvis 2.5 years after cessation of T-VEC treatment and 19 months
after discontinuing ICI did not show any signs of metastatic disease
(Figure 1). A timeline of her clinical course is reported in Figure 2.

Discussion

In recent years, the treatment of advanced stage melanoma has
progressed rapidly. Unfortunately, the randomized controlled trials
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FIGURE 1

Image findings before and after T-VEC treatment. (A) Computed tomography (CT) demonstrating the abnormal lymph node consistent with
metastatic melanoma prior to treatment. (B) Pretreatment ultrasound showing the enlarged, hypoechoic lymph node in the left inguinal region
corresponding with the CT finding and measuring 2.3 x 2.1 x 2.7 cm. (C) Post-treatment CT demonstrating decrease in size and near resolution of
lymph node, in which fine needle aspiration was unable to retrieve any viable melanoma. (D) Post-treatment US with significant decrease in size,
measuring 1.2 x 0.5 x 0.7 cm though with some persistent abnormal morphology. Post-treatment size and morphology remained stable on axial and

sonographic imaging after treatment discontinuation.

for these novel treatment options have generally excluded patients
with mucosal melanomas, making treatment decisions in this
population more challenging.

Mucosal melanoma carries a poor prognosis due to their
concealed anatomical location, often resulting in delayed diagnosis
and treatment. Unlike cutaneous melanoma, which is strongly linked
to ultraviolet radiation exposure, mucosal melanoma arises on
mucosal surfaces and follows a distinct pathogenesis. Within
mucosal melanomas, 4% occur primarily in the vagina (5, 6). The
vagina contains a unique mucosal environment, serving as a barrier
to pathogens, while harboring tolerance to fetal antigens during
pregnancy (7). While the generation of CD8+ T-memory cells is
generally limited to secondary lymphoid tissue, such as the lymph
nodes and spleen, the vagina has, uniquely, been demonstrated to
harbor the ability to generate CD8+ T-cells within its mucosa (8). In
fact, secondary lymph node tissue deficient mice have been
demonstrated to yield efficient T-cell mediated immune response to
an intravaginal herpes simplex virus 2 infection (9). This unique
property may make vaginal melanomas particularly responsive to
T-VEC, a genetically altered herpes simplex virus strain designed
to augment local immune responses to melanoma. While T-VEC
has been demonstrated to be a safe and efficient treatment for
cutaneous melanoma metastatic to skin, subcutaneous, and nodal
locations (4), there is limited data on its efficiency for metastatic
mucosal melanoma.
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The biology of mucosal melanomas differs considerably from
cutaneous melanomas, with mucosal melanomas harboring a lower
overall mutational burden and more chromosomal structural
aberrations compared to cutaneous melanomas. The prevalence
of mutations in BRAF are less common in mucosal melanomas
meaning that a lower proportion of patients are eligible for targeted
immunotherapy (10). Similarly, while RAS pathway mutations are
present in some mucosal melanomas, there have not been approved
effective therapies for those as of yet. Interestingly, while c-Kit
mutations are rare in cutaneous melanoma, they have been reported
in 14% of mucosal melanomas, making c-Kit inhibitors, such as
imatinib, a possible target treatment for these tumors (11). A pooled
analysis including 35 patients with ¢-Kit positive mucosal
melanoma from 9 different studies demonstrated an overall
response rate of 51% (11). However, this still leaves a large
proportion of patients without a clinically actionable mutation.
Increasing the challenge of treating mucosal melanoma further are
findings that checkpoint inhibition treatment seems to be less
efficient in treating mucosal melanoma than cutaneous melanoma
(12). It has been hypothesized that the oncolytic treatment of T-
VEC treatment may augment a patient’s response to checkpoint
inhibition (13). While treatment with combination of T-VEC and
pembrolizumab was not shown to significantly improve
progression-free survival or overall survival compared with
placebo-pembrolizumab in a randomized phase III clinical trial
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FIGURE 2

Timeline of patient’s clinical course from time of diagnosis to last scheduled follow-up. CT, Computed tomography; FNA, Final needle aspiration;

PET, Positron emission tomography; T-VEC, Talimogene Laherparepvec.

(14), there is good retrospective data to support the efficacy of T-
VEC for patients who progress or recur after or while on
immunotherapy (15, 16). Just as in the OPTiM trial, mucosal
melanoma patients were excluded from this phase III trial,
limiting the generalizability of its findings to the mucosal
melanoma population.

In the current case, the patient had progression of her disease
while on checkpoint inhibition, leading to her being started on T-
VEC treatment and she was hesitant to receive dual checkpoint
blockade with ipilimumab and nivolumab given prior history of ICI
hepatitis. During her 12-month treatment with T-VEC, she was
maintained on ICI with complete durable response. Given this, it is
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unclear whether this complete response would have been achieved if
T-VEC had been administered as a monotherapy or whether it
acted synergistically with her checkpoint inhibition treatment. A
previous case report of a patient with a mucosal melanoma of the
soft and hard palate demonstrated a complete local regression of her
disease with T-VEC monotherapy (17). This patient had an
underlying autoimmune disease precluding immunotherapy.
Otherwise, the efficiency of T-VEC as a monotherapy for mucosal
melanoma is largely unknown.

As reported herein, T-VEC may be a reasonable locoregional
control option in patients who cannot tolerate or do not have
adequate disease control with ICI in metastatic ¢-Kit negative
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mucosal melanoma. While surgery can provide locoregional control
for patients, often extent of disease and/or surgical morbidity limits
surgical options for patients with mucosal melanoma. This report
adds to the limited data for use of T-VEC in mucosal melanoma by
describing its unique use for primary vaginal mucosal melanoma
metastatic to regional lymph nodes. Previous case reports have
demonstrated good response to T-VEC therapy in patients with
urethral, maxillary sinus, and oral melanomas (13, 17, 18). This is,
to our best knowledge, the first reported case of T-VEC therapy for
vaginal mucosal melanoma.

In conclusion, we report a patient with vaginal melanoma with
lymph node metastasis that had complete durable response to
combined T-VEC and ICI therapy. Further prospective studies or
incorporation of mucosal melanoma patients into larger clinical
trials should be considered to assess the efficacy of T-VEC treatment
in mucosal melanoma to confirm these findings.
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