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A B S T R A C T

Background: Vulvar melanoma and vaginal melanoma are rare and difficult to treat. We describe the last three
decades in a cohort predominantly treated surgically with adjuvant therapy.
Methods: All new patients between 1993 and 2021 followed until 2024. Collection of demographic and oncologic
data allowed comparisons and Kaplan-Meier method was used to evaluate overall survival (OS) and progression
free survival (PFS) stratified by adjuvant therapy type, diagnosis before and after 2011, and between vulvar and
vaginal melanomas.
Results: Consultation for 63/72 patients (87.5 %) were for primary treatment. Most patients had vulvar mela-
noma (50/72, 69.4 %), received surgery (65/72, 90.3 %), and adjuvant treatment (40/72, 55.6 %) with
immunotherapy, chemotherapy, and/or targeted therapy. Median survival for 63 patients presenting for primary
treatment was 54.2 months, and 9/13 patients who were disease free after five years later received adjuvant
immunotherapy. Survival did not vary by adjuvant therapy type or diagnosis after 2011 but was significantly less
for vaginal melanoma. Following recurrence seven patients experienced complete response including three pa-
tients receiving combined nivolumab with ipilimumab and two nivolumab alone experienced.
Conclusions: Survival was not significantly different by adjuvant therapy type or after 2011. Most patients who
were disease-free five years after surgery had received adjuvant therapy. Seven patients experienced complete
responses to therapy after recurrence of whom five received immune checkpoint inhibitors. Although survival is
not improved as in cutaneous melanomas by immune checkpoint inhibitors, signal continues for the use of
immune checkpoint inhibitors in gynecologic melanomas.

1. Introduction

Gynecologic melanomas differ significantly from squamous cell
carcinomas of the vulva and vagina with management principles
extrapolated from experience with cutaneous melanoma (Abu-Rustum
et al., 2024; Wohlmuth and Wohlmuth-Wieser, 2021). Moreover, vulvar
melanoma and vaginal melanoma have been characterized as having
distinct biologies which in part predict lower response rates to treatment
than cutaneous melanoma (Boer et al., 2021; Hou et al., 2017; Wohl-
muth et al., 2020). Genomic differences include a relatively lower

mutational burden which predicts lesser responsiveness to immune
checkpoint inhibitor (ICI) therapy (Sun et al., 2023).

Surgery is utilized for resectable, locoregional disease, and stage is
the most important prognostic factor (Phillips et al., 1994). Neoadjuvant
chemotherapy (specifically carboplatin and paclitaxel) has been used to
improve rates of complete resection (Abu-Rustum et al., 2024). Over the
past decades, adjuvant treatment of melanoma has included observa-
tion, cytotoxic chemotherapy, targeted therapy, immunotherapies like
interferon, and immune checkpoint inhibitors (ICIs) alone or in combi-
nation (Boer et al., 2021; Wohlmuth et al., 2020). Beginning in 2011,
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ICIs demonstrated overall survival improvements in cutaneous mela-
noma (D’Angelo et al., 2017; Hamid et al., 2018; Robert et al., 2015b;
Wolchok et al., 2017a). While ICIs were implemented for all melanomas,
other targeted therapies also emerged (Robert et al., 2015a). A recent
review of 198 women with vulvar melanoma in the Netherlands and
United Kingdom between 1990 and 2017 reviewed early experience
with ICIs including one patient treated in the adjuvant setting and 28
who received ICIs or targeted therapies after first recurrence (Boer et al.,
2021). Clinical response to treatment with anti-PD1 therapies (2/11, 18
%) and CTLA-4 therapies (1/5, 20 %) led to the conclusion that further
study and clinical trials are needed (Boer et al., 2021).

Due to the rarity of vulvar and vaginal melanomas, prospective trials
will need to prioritize which treatments to study based upon periodic
retrospective analyses. Herein, we describe our institutions experience
in treating gynecologic melanomas, stratify survival as before and after
2011 (ICIs debut and period of increasing treatment heterogeneity), and
compare survival by anatomic sites of origin. A final description of
clinical response to targeted therapy and ICIs in the adjuvant and
recurrent settings was also performed to provide guidance towards a
class of agents demonstrating greater clinical activity.

2. Methods

Following institutional IRB approval, all patients seen at the Mayo
Clinic in Rochester, Minnesota, between January 1993 (beginning of
electronic medical record) and October 2021 for vulvar and vaginal
melanomas were identified and followed until July 2024. Patients with
primary melanoma of a different anatomic site or those lacking record of
their previous treatments prior to consultation were excluded. Patients
with previous treatment at other centers transferring care were also
included but analyzed separately to avoid biasing survival to that of a
recurrent cohort.

Demographic and clinicopathologic data were abstracted. Cohorts
were analyzed based upon disease status at first consultation at Mayo
Clinic (primary versus recurrent), adjuvant treatment type, and subse-
quent management at the time of first recurrence or progression. Stage
followed the definitions provided from the American Joint Committee
on Cancer (AJCC) 8th edition. For patients who received additional lines
of therapy, we describe response to treatment as determined by the
treating oncologist using the revised response evaluation criteria in solid
tumors (RECIST) guidelines (Schwartz et al., 2016).

Data were summarized using standard descriptive statistics [mean
and standard deviation (SD) for continuous variables and frequencies
and percentages for categorical variables]. Overall survival (OS) and
progression-free survival (PFS) were evaluated for patients initiating
treatment at our institution and included stratification by tumor origin,
adjuvant treatment type, and treatment before 2011 or after (2011+).
Description of survival time-to-event summaries utilized the median and
interquartile range (IQR). Survival analyses were performed using the
Kaplan-Meier method with survival curves compared across subgroups
with the log-rank test. Time-to-event was calculated from the date of
first consultation to the date of death or last follow-up for OS and from
the date of diagnosis to the date of recurrence or last follow-up for PFS
and p-values < 0.05 were considered statistically significant.

3. Results

3.1. Patient characteristics and therapies

In the study interval, 72 patients met inclusion criteria (Table 1A)
with 63 initiating treatment at their first consultation (primary patients;
Table 1B) versus 9 who presented for management of recurrent disease
(recurrent patients; Table 1C). The majority had vulvar (n = 50, 69.4 %,
including 7 recurrent patients) versus vaginal melanoma (n = 22, 30.6
%, including 2 recurrent patients). Across all patients, the mean age at
first consultation was 63.9 years (range 32–99) and the majority were

Table 1
Demographic and clinical presentation at first consultation at mayo clinic.

Characteristic

1a: Overall N = 72
Age at first relevant consultation at Mayo Clinic (years), mean (SD) 63.9 (11.9)
Race

White 66 (91.7)
Other 2 (2.8)
Unknown 4 (5.5)

Ethnicity
Not Hispanic/Latina 55 (76.4)
Hispanic/Latina 0
Unknown 17 (23.6)

Type of primary cancer
Vaginal 22 (30.6)
Vulvar 50 (69.4)

Type of cancer at first Mayo consult
Primary 63 (87.5)
Recurrent 9 (12.5)

1b: Among those with primary disease at first consultation at
Mayo Clinic

N = 63

AJCC stage (8th edition)
I 1 (1.6)
II 25 (39.7)
IIIA 3 (4.8)
IIIB 6 (9.5)
IIIC 9 (14.3)
IV 4 (6.3)
Unknown or not documented 15 (23.8)

Neoadjuvant therapy
No 54 (85.7)
Yes 9 (14.3)

Surgery
No 7 (11.1)
Yes 56 (88.9)

Age at surgery (years), mean (SD) 64.6 (12.0)
Adjuvant therapy

No 28 (44.4)
Yes 35 (55.6)

Adjuvant cytotoxic chemotherapy* 7/35 (20.0)
Adjuvant immunotherapy 27/35

(77.1)
Adjuvant targeted therapy* 1/35 (2.9)
Adjuvant therapy type unknown 1/35 (2.9)
1c: Among those with recurrent disease at first consultation at
Mayo Clinic

N = 9

Previous neoadjuvant chemotherapy 0
Previous neoadjuvant immunotherapy 0
Previous surgery 9 (100.0)
Previous adjuvant cytotoxic chemotherapy† 2 (22.2)
Previous adjuvant immunotherapy† 4 (44.4)
Previous adjuvant targeted therapy 0
Previous second line treatment

No 5 (55.6)
Yes 3 (33.3)
Unknown 1 (11.1)

Type of previous second line treatment
Cytotoxic chemotherapy 0
Immunotherapy 3/3 (100.0)
Targeted therapy 0

Subsequent line of treatment AFTER the first Mayo consult
Second line (with an indication of recurrent disease) 7 (77.8)
Third line (with an indication of progressive disease) 2 (22.2)

Type of subsequent line treatment AFTER first Mayo consult
Cytotoxic chemotherapy 2 (22.2)
Immunotherapy 6 (66.7)
Targeted therapy 0
Surgery only 1 (11.1)

In section 1a, demographic data is presented for all patients treated for primary
(next analyzed in 1b) or recurrent disease (1c) at their first consultation at Mayo
Clinic. Section 1b includes a patient who received both chemotherapy and tar-
geted therapy as concurrent adjuvant treatment.
Abbreviations: AJCC, The American Joint Committee on Cancer; SD, standard
deviation. Results presented as N (%) unless otherwise specified.

* 1 patient received both chemotherapy and targeted therapy.
† 1 patient received both chemotherapy and immunotherapy.

S.A. Ostby et al.



Gynecologic Oncology Reports 55 (2024) 101483

3

white (n = 66, 91.7 %).
For the 63 primary patients, most received surgical management (n

= 56, 88.9 %). Nine primary patients started neoadjuvant chemotherapy
with two undergoing planned surgery. There was one stage I (1.6 %), 25
stage II (39.7 %), 18 stage III (28.6 %), and 4 stage IV (6.3 %) patients;

stage was unavailable or not documented in 15 (23.8 %). Most primary
patients received adjuvant therapy (n = 35, 55.6 %) consisting of
immunotherapy (n = 27, 77.1 %), cytotoxic chemotherapy only (n = 6,
17.1 %), combined chemotherapy with targeted therapy (n = 1, 2.9 %),
and treatment type was unknown for one patient. See Table 2 for all
adjuvant treatment selections.

3.2. Overall survival within the primary patient cohort

Death within five years of diagnosis was documented in 35 patients
at a median of 22.5 months (IQR 12.7–40.7 months). The median
duration of follow-up for the remaining 28 patients was 73.0 months
(IQR 56.0–101.3 months). Overall survival across the entire cohort was
88.9 % (95 % CI, 81.5–97.0 %) at 1 year, 63.1 % (95 % CI, 52.1–76.3 %)
at 3 years, and 41.3 % (95 % CI, 30.3–56.3 %) at 5 years (Fig. 1A).
Median survival was 54.2 months, and 13 patients were disease free five
years after adjuvant therapy in which nine patients received adjuvant
immunotherapy (Supplemental Table 1).

Diagnosis before 2011 occurred in 22/63 patients versus in 2011+
for 41/63. Overall survival for diagnosis before 2011 did not differ from
2011+ (log-rank p = 0.56, Fig. 1B). Overall survival at 1, 3, and 5 years
for before 2011 and 2011+ were, respectively: 95.5 % (95 % CI,
87.1–100.0 %), 59.1 % (95 % CI, 41.7–83.7 %), and 35.8 % (95 % CI,
20.3–63.1 %) versus 85.4 % (95 % CI, 75.2–96.9 %), 65.3 % (95 % CI,
52.1–81.8 %), and 44.0 % (95 % CI, 30.4–63.8 %). When comparing by
site of cancer origin (vulvar versus vaginal), OS was significantly worse
for patients with vaginal melanoma (log-rank p < 0.01; Supplemental
Fig. 1).

Table 2
Adjuvant therapy details among patients presenting with primary disease at
first consultation at Mayo Clinic.

Characteristic N = 63

No adjuvant therapy 28
Received adjuvant therapy 35

Adjuvant chemotherapy† 7
Carboplatin and Paclitaxel/Nab-paclitaxel 3
Cisplatin and Temozolomide 3
Cisplatin 1

Adjuvant immunotherapy 27
Ipilimumab and Nivolumab 9
Nivolumab 5
Pembrolizumab 3
Other* 10

Adjuvant targeted therapy (Bevacizumab) † 1
Unknown type of adjuvant therapy received 1

Adjuvant treatment selection for patients treated for primary disease at Mayo
Clinic is displayed including 10 patients who received:
*Other combinations: GM-CSF (n = 7), interferon (n = 2), and clinical trial:
double-controlled study looking at vaccine/placebo and GM-CSF/placebo (n =

1).
* Other included granulocyte macrophage colony-stimulating factor (GM-

CSF) (n = 7), Interferon (n = 2), and clinical trial: double-controlled study
looking at vaccine/placebo and GM-CSF/placebo (n = 1).

† 1 patient received both chemotherapy and targeted therapy.

Fig. 1. OS among patients with primary disease at first consultation at Mayo Clinic across the study period is shown in panel 1A. OS is compared prior to and after
2011 in panel 1B. PFS by adjuvant therapy following surgery are analyzed in 1C in which all immunotherapies are reviewed together, and panel 1D in which ICIs are
separated from other forms of immunotherapy. There is no significant difference between groups in panels 1B, 1C, nor 1D.
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3.3. Progression-free survival of the primary patient cohort

The analysis of PFS included the 54 primary patients who had sur-
gery and excluded one with persistent disease and one with inadequate
documentation of follow-up. Recurrence or progression within five years
following diagnosis occurred in 41 patients (75.9 %). The median
duration of follow-up for the remaining 13 patients without recurrence
or progression within five years was 65.0 months (IQR 55.8–80.9
months).

Adjuvant therapy was characterized as follows: observation (n = 21,
38.9 %), chemotherapy (n = 6, 11.1 %), and immunotherapy (n = 27,
50.0 %). Targeted therapy was received by one patient in combination
with chemotherapy and was included in the adjuvant chemotherapy
subgroup. Median PFS was 14.5 months for observation, 20.1 months for
cytotoxic chemotherapy, and 16.1 months for adjuvant immunotherapy

(all types). No significant difference in the survival curves was found
when comparing the adjuvant therapy subgroups (log-rank p = 0.48;
Fig. 1C). To compare immunotherapies before and after 2011, Fig. 1D
evaluated PFS by separating immunotherapies into ICIs (ipilimumab,
nivolumab, and/or pembrolizumab) and other immunotherapy (GM-
CSF, interferon, or a clinical trial vaccine with/without GM-CSF). When
comparing survival curves among patients utilizing adjuvant ICIs (n =

17, median PFS 14.9 months), other immunotherapy (n = 10, median
PFS 20.8 months), observation, and chemotherapy subgroups, we did
not find a significant difference in PFS (log-rank p = 0.61).

3.4. Clinical response by treatment for recurrent or progressive disease

Subsequent therapies in patients who experienced recurrence or
progression are summarized in Table 3 (60 patients total from the
combined primary and recurrent cohorts; 9 with surgery only and 51
with subsequent therapy). Survival was then calculated using the 50
patients with known treatment type. Disease progression or recurrence
occurred in 37 with a median time from treatment initiation of 2.9
months (IQR: 1.9–5.0 months). Of the remaining 9 patients who did not
progress or recur, the median time from treatment to last relevant
follow-up was 5.8 months (IQR, 2.6–24.0 months).

Some patients received multiple types of therapy and were then
included in more than one category. The most utilized subsequent sys-
temic therapy after recurrence or progression was immunotherapy (n =

32), followed by chemotherapy (n = 13) and targeted therapy (n = 9).
Most immunotherapy regimens selected after recurrence or disease
progression were ICIs (25 regimens including ipilimumab, nivolumab,
pembrolizumab, or atezolizumab alone or in combination), with the
most common regimen being ipilimumab with nivolumab (n = 10/51,
19.6 %). Temozolomide was the most common chemotherapy regimen
(n = 8/51, 15.7 %) followed by carboplatin with paclitaxel or nab-
paclitaxel (n = 5/51, 9.8 %). Targeted therapies, utilized by nine pa-
tients, included seven different agents alone or in combination.

The most common clinical response to subsequent lines of therapy
included progression on therapy (Table 4). There were seven complete
responses to treatment by RECIST criteria including one of six patients
(16.7 %) on targeted therapy only, five of 31 patients (16.1 %) on
immunotherapy ± targeted therapy, and one of 12 patients (8.3 %)
receiving chemotherapy ± targeted therapy. When described by drug or
drug combination, complete response occurred in six primary patients
with vulvar melanoma: three patients receiving combination nivolumab
and ipilimumab, two patients receiving nivolumab alone, and one pa-
tient on dabrafenib and trametinib with a positive BRAF mutation. One
recurrent patient treated for vulvar melanoma had a complete response
with temozolomide. Somatic tumor testing was available for three of the
seven patients experiencing a complete response, and there were
targetable mutations identified aside from the single BRAF mutation.

4. Discussion

Although we did not identify a survival difference between therapy

Table 3
Therapy for Progression or Recurrence.

Therapy Total N
= 60

Primary N
= 51

Recurrent N
= 9

Surgery only (N = 9) 9 8 1
Type of subsequent line targeted

therapy (N = 9)
Bevacizumab 1 1 –
Other* 8 8 –

Type of subsequent line chemotherapy
(N = 13)
Carboplatin and Paclitaxel/Nab-
paclitaxel

5 5 –

Temozolomide 8 6 2
Type of subsequent line

immunotherapy (N = 32)
Ipilimumab 2 2 –
Ipilimumab and Nivolumab 10 8 2
Ipilimumab, Nivolumab, and Other
(Talimogene laherparepvec)

1 – 1

Nivolumab 6 5 1
Pembrolizumab 5 5 –
Other† 8 6 2

Unknown subsequent therapy type
received (N = 1)

1 1 –

NOTE: Some patients have more than one type of subsequent line therapy which
is why counts add up to more than the unique patient count (primary: 1 patient
received both chemotherapy and immunotherapy, 1 patient received chemo-
therapy and targeted therapy, 2 received immunotherapy and targeted therapy).
Includes all patients treated for recurrent/progressive disease, regardless of
whether they presented with primary or recurrent/progressive disease. Four
patients received two types of treatment simultaneously (2 with immunotherapy
and targeted therapy, 1 with chemotherapy and immunotherapy, 1 with
immunotherapy and targeted therapy) are counted in multiple categories and
therefore table adds up to 64 and not 60.

* Other targeted therapy: Cobimetinib (n = 1), Dabrafenib/Trametinib (n =

2), Imatinib (n = 3), Indoximod (n = 1) and Nilotinib (n = 1).
† Other immunotherapy: Atezolizumab (n = 1), GM-CSF (n = 3), IL-2 (n = 1),

TSR-042 (anti-PD-1) + TSR-022 (anti-TIM-3) (n = 1), CDX1140 (CD40 anti-
body) (n = 1), and Interferon (n = 1).

Table 4
Best Radiographic Response to Treatment After First Progression or Recurrence*.

Response to treatment per
clinician, N (%)

Targeted therapy only
N = 6

Chemotherapy ± targeted therapy
N = 12

Immunotherapy ± targeted therapy
N = 31

Immunotherapy and chemotherapy
N = 1

Complete 1 (16.7) 1 (8.3) 5 (16.1) 0
Partial 0 0 0 0
Stable disease 1 (16.7) 1 (8.3) 0 0
Progressive disease 3 (50.0) 8 (66.7) 20 (64.5) 1 (100.0)
Other 0 0 2 (6.5) 0
Not documented 1 (16.7) 2 (16.7) 4 (12.9) 0

Based upon 60 patients from Table 3 not including those receiving surgery (nine) or unknown therapy type (one).
Summary of response to therapy based upon treatment type and presentation status at first consultation at Mayo Clinic. Excludes nine patients who never received
systemic therapy and one patient with fo0072 whom the choice of therapy was unknown.
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subgroups or improvements after 2011, nine of 13 patients reaching
five-year disease-free status received adjuvant immunotherapy. More-
over, five complete responses in primary patients treated for recurrent
disease included three that received ipilimumab with nivolumab and
two nivolumab alone. Additionally, one recurrent patient experienced a
complete response with temozolomide. One primary patient had a BRAF
mutation and experienced a complete response with dabrafenib and
trametinib after somatic tumor testing. There was not a significant dif-
ference in survival between adjuvant chemotherapy, immunotherapy, or
observation in a cohort predominantly consisting of stage II disease or
greater.

The median survival in our primary patients was available for
vaginal melanoma only as patients with vulvar melanoma had a
continued survival above 50 % at the time of analysis. Median overall
survival for vaginal melanoma in our cohort was 22.5 months and
consistent with Joste et al. who reported a median survival difference
favoring vulvar melanoma (62.4 versus 22.8 months) and hazard ratio
for death of vaginal versus vulvar site of 8.56 (95 % CI, 1.95–37.64, p <

0.05). Our cohort is also consistent with a Surveillance, Epidemiology,
and End Results Program (SEER) database review of 1863 patients with
melanoma of all types, which demonstrated a survival advantage using
ICIs in cutaneous melanoma but not in gynecologic melanomas (Wohl-
muth et al., 2020). There was no survival advantage by class of agent in
our patients which differs from a recent retrospective cohort of 198
patients describing a survival advantage using ICIs in patients with
unresectable disease (Boer et al., 2021; Schwartz et al., 2016), and this
difference is most likely related to nearly all primary patients having
been treated first by complete resection rather than initial medical
therapy or palliation.

Strengths of our study include the timeframe spanning 1993–2021
with follow-up through 2024. Almost two-thirds of the primary patients
were diagnosed after 2011 and received therapies with current priority
in melanoma. Across three decades, patients received treatment
consistent with strategies for advanced melanomas as represented by the
decrease in GM-CSF use after 2010 and utilization of ipilimumab and
nivolumab combination which was recently shown to extend OS in
advanced melanoma over ipilimumab alone (Wolchok et al., 2017b).
Demographic factors for our patients are comparable to other reports
with a diagnosis typically in white patients during the seventh decade of
life. Both before and after 2011, most patients had resected disease
improving our ability to evaluate ICIs in a comparable adjuvant setting
across the study interval. Finally, heterogeneity in practice was reduced
by treatment predominantly at a single center.

Limitations of the present study include its retrospective and
descriptive nature which lacks statistical power for formal comparisons
between treatments and groups. Constraints of Kaplan-Meier survival
modeling included small cohort sizes and treatment received at multiple
institutions. We attempted to work within these constraints to limit bias
by focusing survival analyses on primary patients. Owing to the rarity of
gynecologic melanomas, their study together may limit our ability to
detect differences between them. The number of complete responses to
therapy were encouraging, however could be misleading as if taken
alone as the overall rates of response by agent ranged from 8.3 % to 16.7
%. Somatic tumor testing was only performed in three of seven patients
with a complete response and only identified a single BRAF mutation.

While survival differences by treatment type were not observed, 10
of 13 patients disease free five years after surgery had received adjuvant
treatment. Additionally, following recurrence or progression, complete
response occurred in 16.1 % of patients treated with immune checkpoint
inhibitors which was comparable to other agents. Although BRAF mu-
tations are infrequent for gynecologic melanomas, somatic tumor testing
identified a targetable BRAF mutation leading to complete response with
dabrafenib and trametinib. After recurrence or progression, complete
response to treatment was most frequently observed using nivolumab in
combination with ipilimumab.
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