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Case Report: Durable complete
pathologic response and organ
preservation following
ipilimumab and nivolumab for
locally advanced primary vaginal
mucosal melanoma

Ahmad A. Tarhini*, Wissam B. Hanayneh, John J. Powers,
Carlos M. Moran Segura, Jose R. Conejo-Garcia,
Cesar A. Lam, Ardeshir Hakam and Mitchel S. Hoffman

H. Lee Moffitt Cancer Center and Research Institute, University of South Florida, Tampa, FL, United States

Optimal management of locally advanced vaginal mucosal melanoma is poorly
understood because of its rarity and unique biology. Patients have a poor
prognosis despite aggressive management approaches including pelvic
exenteration and adjuvant radiation that carry major morbidities. We report a
case of a patient in early 40's who experienced complete pathologic response
and organ preservation following immunotherapy consisting of 3 cycles of
ipilimumab and nivolumab. Treatment was complicated by a high-grade
immune mediated hepatitis that eventually resolved with immunosuppressive
therapy. Immune monitoring studies utilizing vaginal tumor biopsies showed
evidence of enhanced infiltration by CD3+/CD8+ cytotoxic T-cells and
increased expression of MHC-I/PD-L1 within the tumor microenvironment
following immunotherapy. The patient continues to be without evidence of
disease recurrence by radiologic and gynecologic examinations with more
than 2 years of follow up from the time of immunotherapy initiation. To our
knowledge, this is the only case report in the literature of a patient with locally
advanced vaginal mucosal melanoma experiencing a durable complete
pathologic response and organ preservation following immune checkpoint
blockade as the only treatment approach.
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Introduction

Mucosal melanoma arising from melanocytes of the female
genital tract is rare and occurs primarily in the vulva, followed by
the vagina (1). It carries a worse prognosis compared to cutaneous
melanoma and has unique biological and molecular characteristics,
including less frequent BRAF and a higher incidence of KIT and
NRAS mutations (1). Genitourinary mucosal melanomas are more
common in females than males, occurring at 1.8 cases per million
women per year in the U.S. alone (2). Vaginal melanomas make up
around 27% of genitourinary melanomas and 0.2% of all
melanomas. Treatment for localized vulvovaginal melanoma is
typically surgical and often associated with significant morbidity
and organ loss, while 5-year overall survival rates are poor, ranging
from 5 to 30% (3-5). Immune checkpoint inhibitors have changed
the landscape of management of advanced cutaneous melanoma;
however, their use in mucosal melanomas has been limited to the
treatment of metastatic disease with no reported experiences in the
neoadjuvant setting (6). In this report, we present a case of a pre-
menopausal woman with a locally advanced primary vaginal
melanoma definitively treated with front-line combination
immunotherapy achieving a durable complete pathologic
response and organ preservation. To our knowledge, there are no
other similar reports in the literature.

Case

A patient in early 40’s presented to the gynecology clinic
complaining of a vaginal mass that protruded with straining.

10.3389/fonc.2022.1044587

The patient was an athletic and healthy individual with no
significant medical history and no history of tobacco use or
regular alcohol use. The patient had no family history of first-
degree family members with malignancies. A gynecologic
rectovaginal examination revealed a polypoid lesion likely
extending from the posterior vaginal wall to the right
parametrial tissue and anteriorly extending up to the urethra.
Magnetic resonance imaging (MRI) of the pelvis revealed a large
(3.7 x 2.0 x 2.6 cm) right lateral vaginal wall mass with apparent
right parametrial extension and possible involvement of the
anterior rectal wall, Figure 1. Systemic imaging with positron
emission tomography showed a fluorodeoxyglucose-avid mass
in the vagina with standardized uptake values up to 7.8 without
any other uptake sites, Figure 1. A biopsy was obtained, and
pathology revealed a malignant mucosal melanoma, Figure 2.
The neoplastic cells showed immunoreactivity for SOX10,
HMB45, and PAX8. They were negative for pan-cytokeratin,
actin, CD10 and desmin. Next-generation sequencing of the
tumor cells revealed an NRAS p.G12D mutation, but no
mutations were noted in BRAF or KIT genes.

The patient was evaluated by a multidisciplinary oncology
team and offered the radical surgical route of posterior pelvic
exenteration but declined and requested less aggressive
management. The patient’s case was discussed during a
multidisciplinary tumor board. Considering the patient’s
preference, the tumor board recommended neoadjuvant
systemic immunotherapy with the combination of ipilimumab
and nivolumab. The plan was presented to the patient who also
agreed to have an interim assessment at 6 weeks following the
initiation of immunotherapy and potentially reconsider the

FIGURE 1

Left: T2 Sagittal Image (A) and fat suppressed T2 Axial Image (C) of the Pelvis at baseline showing a hyperintense vaginal mass (asterisk) outlined
by orange arrows. Right: T2 Sagittal Image of the Pelvis (B) and Axial Image of the Pelvis (D) 3 months following the initiation ipilimumab and
nivolumab neoadjuvant therapy, where the hyperintense vaginal mass is no longer visualized.
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FIGURE 2
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Left: Histology slides at baseline showing neoplastic cells using SOX10 (A) and HMB45 (B) immunostains at 63X magnification. Right: Biopsy of
tumor site displaying complete resolution of the tumor with no viable tumor cells and scar tissue formation as assessed 3 months following

ipilimumab and nivolumab neoadjuvant therapy (C).

originally recommended surgical approach if no response was
seen. Neoadjuvant therapy consisted of ipilimumab 3 mg/kg in
combination with nivolumab 1 mg/kg every 3 weeks for 2 doses,
followed by a gynecologic examination and radiologic imaging
of the pelvis at 6 weeks. At 6 weeks, the patient was evaluated by
gynecology oncology and completed a CT scan of the pelvis.
Gynecologic evaluation indicated approximately 50% reduction
in tumor size that was consistent with the findings on pelvic CT.
Upon further discussion, agreement was made to proceed with 2
additional cycles of combination immunotherapy. However,
following the 3" cycle, treatment was discontinued due to the
development of grade 3 immune-mediated hepatitis. High-dose
corticosteroids were initiated with initial limited response
leading to the addition of mycophenolate mofetil and a taper
schedule over about 4 months with eventual complete resolution
of the hepatitis.

In the interim, a repeat MRI 3 months after the initiation of
immunotherapy showed continued regression of the vaginal
mass down to 2.6 x 0.8 cm. The patient underwent 12
circumferential vaginal biopsies shortly after the MRI, and all
12 biopsies showed no evidence of viable melanoma tumor cells,
indicating a complete pathologic response (pCR) as illustrated in
Figure 2. At 6 months following immunotherapy initiation, an
MRI showed a radiologic complete response with complete
resolution of the mass. This status persisted as imaged by
PET/CT, transvaginal ultrasound and MRI imaging with
continued follow-up up to 2 years; Figure 1.

We conducted immune monitoring studies utilizing vaginal
tumor biopsies, at baseline and 3 months following the initiation
of immunotherapy using multiplex immunofluorescence
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immunohistochemistry (IHC) as previously described (7). Our
analysis revealed significant increase in CD3+ CD8+ T-cell
infiltration (P = 0.03) associated with enhanced PD-L1/MHC-I
expression (P = 0.03) following immunotherapy. IHC results are
presented in Figure 3. A timeline with relevant data from the
time of diagnosis is summarized in Figure 4.

Discussion

Vaginal melanoma more commonly affects postmenopausal
women in their sixth and seventh decades but has been reported
in lower age groups (2). It occurs more commonly in the lower
third of the vagina and on the anterior vaginal wall compared
with other sites. Most of these tumors are pigmented, although
rare cases of amelanotic melanoma have been reported (5, 8).
The International Federation of Gynecology and Obstetrics
(FIGO) system for vaginal malignancies can be used in
staging, but the tumor, node, metastases (TNM) staging
system appears to be more widely used in case reports (2, 3,
8). At presentation, over half of the cases are localized or locally
advanced, which is consistent with our patient’s case (5, 9).
Despite the lack of a standard staging system for vulvovaginal
melanomas, certain clinicopathologic features were found to be
prognostic. These include a worse prognosis estimated for a
deeper Breslow thickness (primarily for vulvar melanoma) (4),
regional lymph node involvement, worse TNM stage, tumor
size 2 3 cm (for vaginal melanomas) (10), and older age (1, 5, 11,
12). Our patient had locally advanced disease with a tumor size
that exceeded 3 cm that by MRI imaging appeared to extend to
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FIGURE 3
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Multiplex immunofluorescence immunohistochemistry of tumor biopsies at baseline (A, C) and at 3 months (B, D) following the initiation of
ipilimumab and nivolumab showing changes in CD3 (green), CD8 (yellow), PD-L1 (orange), MHCI (cyan), SOX10 (cyan) and DAPI (blue)
immunostains. A significant increase in the expression of MHC-I+/PD-L1+ (p=0.0286, 2-Tailed Mann-Whitney) and of CD3+/CD8+ (p=0.0286,
2-Tailed Mann-Whitney) was found at 3 months compared to baseline. *, It designates a p value lower than 0.05.

the right parametrial wall and possibly involved the anterior
rectal wall. There was no apparent regional lymph
node involvement.

In terms of survival outcomes for patients with vaginal
melanomas, these have estimated to range from 5 to 30%,
even though most cases are first diagnosed without evidence of
13, 14). A recent U.S.
population-based analysis reported a median overall survival

distant metastatic disease (1, 10,

for patients with vaginal melanomas of 16 months and the
disease-specific survival of 19 months (9). This is significantly
worse when compared to cutaneous melanoma at any stage. For
our patient, at the time of submission of this report continued to

Immunotherapy (10) with Ipilimumab +
p % i !

every 3 weeks x 2 cycles

Interim tumor
assessment at

6 weeks from 10
initiation: ~ 50%

Patient in early 40's
Healthy, athletic lifestyle
No comorbidities

every
3weeksx 1 cycle

I Safety assessment

at9 weeks from 10
initiation: immune
mediated hepatitis
leading to 10

be without evidence of disease recurrence by radiologic and
gynecologic examinations at about 26 months of follow up from
the time of immunotherapy initiation.

Mucosal melanomas have a low incidence of BRAF
mutations at around 6% with mutations in KIT and NRAS
estimated at 13% and 8%, respectively (15, 16). Therefore,
molecularly targeted therapy has very limited implications in
the treatment of mucosal melanoma. Hou et al. found c-KIT
mutations in 22% of 51 vulvovaginal melanomas (37 vulvar and
14 vaginal) versus 3% of 2127 cutaneous melanomas (p< 0.001).
It was also noted that vaginal melanomas specifically had a
higher incidence of NRAS mutations compared to vulvar
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No significant family history
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FIGURE 4
Timeline with relevant data from the diagnosis
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melanomas. This was also demonstrated by Omholt et al., where
NRAS mutations were found in 43% (3/7) of vaginal melanomas
(16), which is the case of our patient’s tumor. These different
molecular differences between vulvar and vaginal melanomas
suggest that, despite anatomic proximity, they probably develop
through distinct pathogenetic mechanisms. Furthermore, PD-1
(67%) and PD-L1 (25%) were found to be commonly expressed
in vaginal melanomas (15).

Surgical resection has been considered the mainstay of
therapy and the only option for a potential cure. Surgeries
ranging from wide local excision to pelvic exenteration have
been used (8). Compared to surgical resection in cutaneous
melanomas, extensive pelvic surgical procedures lead to loss of
urinary continence and sexual function, and in younger patients,
loss of reproductive ability. Multiple retrospective analyses have
failed to show a survival difference between conservative and
more extensive surgical resections. In a retrospective review by
Miner et al. for vaginal melanomas, median recurrence-free
survival was 12 months compared tol0 months (P = 0.53),
respectively, for radical versus wide local excision (5, 8). Sentinel
lymph node mapping with completion lymphadenectomy is
often considered for vulvar melanomas but its role in vaginal
melanomas is unclear mostly due to the extensive lymphatic
drainage (17). Primary local radiation can be an alternative
option but has been shown to yield inferior results compared to
surgery (8, 12), although it can be used in the adjuvant setting or
at the time of local disease recurrence (18). For our patient,
definitive surgical management would have involved posterior
pelvic exenteration that the patient declined. The implemented
immunotherapeutic approach resulting in complete tumor
resolution and organ preservation provided the most optimal
outcome in this case.

There have been no clinical trials dedicated to vulvovaginal
melanomas that evaluated systemic therapies in the adjuvant or
metastatic setting. However, multiple studies tested
immunotherapy in patients with metastatic mucosal
melanoma. Neither traditional dacarbazine-based
chemotherapy nor biologic therapy with interferon have been
shown to be effective (6). A case series of 4 patients with
unresectable mucosal melanoma (3 vaginal, 1 cervical) at
Memorial Sloan Kettering were treated with front-line
ipilimumab followed by radiation (6). Three of the four
patients underwent surgical resection and one achieved
complete pathologic response. Two of the patients were
reported to have a durable complete remission (6). A pooled
analysis of 86 metastatic mucosal melanoma patients treated on
nivolumab and nivolumab/ipilimumab in clinical trials showed
that combination immunotherapy produced a median
progression-free survival of 5.9 months and objective response
rates of 37.1%. A prospective analysis of checkpoint inhibitors in
advanced mucosal melanomas (including 27.3% with
vulvovaginal disease) showed an objective response rate (ORR)
of 8.2% (one complete response) for ipilimumab and 35% (four
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complete responses) for pembrolizumab. In a subgroup analysis
of the phase 3 CheckMate-067 trial in patients with metastatic
inoperable mucosal melanoma, the ORR with nivolumab plus
ipilimumab in mucosal melanoma was 43% compared to 30%
for nivolumab and 7% for ipilimumab. The 5-year overall
survival rates were 36%, 17% and 7%, respectively (19).

Targeted therapies have also been evaluated in mucosal
melanoma. Imatinib has been used in cutaneous and mucosal
melanoma patients with KIT mutations with limited activity
reported (19-21). BRAF inhibitors are likely of less utility given
the lower percentage of BRAF mutations in mucosal melanomas.
Our patient’s melanoma had an NRAS mutation where MEK
inhibitors may have a role as systemic therapy, although a
modest and short-lived responses are generally expected based
on the experience with metastatic cutaneous melanoma.
Furthermore, MET aberrations have been frequently
demonstrated in melanoma and an interplay between MET
and PD-L1 expression has been reported in cutaneous and
mucosal melanoma (22), supporting experimental strategies
involving combinatorial approaches of MET inhibition and
immunotherapy that may have a role in this disease (23).

We observed enhanced cytotoxic T-cell infiltration and
increased expression of PD-L1 and MHC-I in the tumor
following immunotherapy. Studies in cutaneous melanoma
with neoadjuvant ipilimumab and nivolumab + ipilimumab
reported enhanced immune infiltration in responding tumors
(24, 25). Enhanced MHC-I expression further potentiates the
immunotherapeutic response where impaired MHC-I is known
to negatively impact T-cell recognition and activation, and
compromise antitumor immunity (26). Therefore, enhanced
MHC-I expression on tumor cells facilitates their immune
recognition while increased PD-L1 expression makes the
tumor an ideal target for anti-PD1 immunotherapy.

To our knowledge, our case is the only published report of a
patient with locally advanced vaginal mucosal melanoma
experiencing a durable complete pathologic response and
organ preservation following immune checkpoint blockade
with ipilimumab and nivolumab as the only treatment
approach. This case supports future research into neoadjuvant
immunotherapeutic strategies to treat locally advanced vaginal
mucosal melanoma under multidisciplinary care, early on-
treatment assessment for response and close monitoring for

immune mediated adverse events (27).

Patient perspective

During my treatment for melanoma, I received three cycles
of ipilimumab and nivolumab. The main symptoms that I
experienced were minor and included skin rash, mild bloating
and cough. Overall, I was able to maintain an active lifestyle
without significant disruptions. Unlike other forms of treatment,
such as chemotherapy and radiation, I did not experience any
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drastic changes or a decrease in my energy level and appetite.
More importantly, I was able to maintain my dignity as a
woman. I could not accept pelvic exenteration as the first
treatment option for my case. The treatment plan for my rare
advanced mucosal melanoma involving immunotherapy has

resulted in the best outcome we envisioned.
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