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Abstract
Background  Immune checkpoint inhibitors are now standard-of-care treatments for metastatic cutaneous melanoma. How-
ever, for rare sub-groups, such as mucosal melanomas, few published data are available, and with no established therapeutic 
guidelines. Our objective was to assess the response to anti-CTLA4 and anti-PD1 immunotherapy in patients with mucosal 
melanomas.
Methods  We performed a single-center, prospective cohort analysis of patients with non-surgical locally advanced and/or 
metastatic mucosal melanoma receiving anti-CTLA4 and/or anti-PD1 immunotherapy from 2010 to 2016.
Results  Forty-four patients were enrolled, including 18 (40.9%) with head and neck, 12 (27.3%) with vulvo-vaginal and 14 
(31.8%) with ano-rectal primary tumours. Eleven (25%) patients had stage 3 disease, and 11 (25%) had distant metastases. 
The first-line immunotherapy was ipilimumab in 24 patients and pembrolizumab in 20. The objective response rate (ORR) 
was 8.2% (one complete response) for ipilimumab and 35% (four complete responses) for pembrolizumab. No significant 
difference was observed for primary tumour location. The median follow-up was 24 months (range 4–73). The median 
progression-free survival (PFS) in the first-line ipilimumab and pembrolizumab groups was 3 months [95% confidence 
interval (CI) 2.5–4.6] and 5 months (95% CI 2.6–33.1), respectively (p = 0.0147).
Conclusion  In the patients with unresectable and/or metastatic mucosal melanoma, we found ORR and PFS rates compara-
ble to those in patients with cutaneous melanoma, with no significant differences in the types of mucosal surfaces involved. 
Anti-PD1 therapy has a more favorable benefit-risk ratio than ipilimumab and should be used preferentially.
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DCR	� Disease control rate
DOR	� Duration of response
iRECIST	� Immune response evaluation criteria in solid 

tumours
irRC	� Immune-related response criteria
MBD4	� Methyl-CpG-binding domain 4
NF1	� Neurofibromin 1
NRAS	� NRAS proto-oncogene, GTPase
ORR	� Objective response rate
PD	� Progressive disease
SD	� Stable disease
SF3B1	� Splicing factor 3b subunit 1
SNV	� Somatic nucleotide variants
TG	� Tumour growth
TGR​	� Tumor growth rate
V0	� Tumour volume at baseline
Vt	� Tumour volume at time t

Introduction

Immune checkpoint inhibitors (anti-CTLA4 and anti-PD1 
antibodies) have recently significantly improved the out-
comes of patients with metastatic cutaneous melanoma and 
are now considered a standard-of-care treatment [1–7]. How-
ever, for rare sub-groups, such as mucosal melanomas, few 
published data are available, and therapeutic guidelines have 
not been established yet.

Mucosal melanoma accounts for 0.7–4.3% of all mela-
nomas [8–10]. The primary tumour locations are the head 
and neck (55%), ano-rectal region (23.8%) and vulvo-vaginal 
area (18%) [8]. The mean age at diagnosis is between 60 and 
70 years [11]. Mucosal melanoma is known as an aggressive 
tumour with high risk of metastasis and local recurrence, 
but this can also result from late diagnosis because primary 
tumours are frequently not readily visible. Thus, the progres-
sion-free survival (PFS) is quite low, with poorer outcomes 
than stage-matched cutaneous melanomas [12].

At the metastatic stage, as in cutaneous melanoma, no 
conventional chemotherapy has shown a clear benefit, with a 
5-year survival rate lower than 20% [11]. Moreover, the low 
rates of BRAF and c-KIT mutations in mucosal melanoma 
make the use of targeted therapies rarely suitable [11, 12]. 
Thus, immunotherapy is apparently the optimal therapeu-
tic option. For rare melanoma sub-groups, such as mucosal 
melanomas, only few published data are available. These 
reports that have not taken into account the primary tumour 
location suggest a lower response rate of mucosal melanoma 
than of cutaneous melanoma [13–16].

The main objective of our study is to assess the efficacy 
of anti-CTLA4 (ipilimumab) and anti-PD1 (pembrolizumab) 
immunotherapies for non-resectable and/or metastatic 
mucosal melanoma. The secondary objectives are to identify 

prognostic factors for response to therapy, to evaluate the 
safety of this treatment, and to determine the efficacy of 
second-line immunotherapy after first-line treatment failure.

Materials and methods

We performed a prospective cohort analysis of patients with 
non-surgical locally advanced and/or metastatic mucosal 
melanoma who received anti-CTLA4 (ipilimumab) and/or 
anti-PD1 (pembrolizumab) immunotherapy at our institution 
between October 2010 and October 2016 as standard clinical 
practice after market authorization was obtained in France. 
Every histological sample was reviewed by expert patholo-
gists to confirm this rare diagnosis.

Patients who received ≥ 1 dose of immunotherapy were 
evaluated. Pembrolizumab was delivered at 2 mg/kg every 
3 weeks, while ipilimumab treatment was administered at 
3 mg/kg every 3 weeks.

PFS, overall survival (OS) and duration of response 
(DOR) were assessed using the Kaplan–Meier method. 
Objective responses to immunotherapy were determined 
using the response evaluation criteria in solid tumours 
(RECIST) version 1.1. Indeed, when we started this study 
in 2010, immune-related response criteria (irRC) were not 
validated for mucosal melanoma (only for cutaneous mela-
noma). We, then, considered the use of immune RECIST 
(iRECIST) whose main advantage is the evaluation of 
pseudo-progressors. However, in our cohort, pseudo-pro-
gression was not a major issue. Thus, we decided to use 
only RECIST 1.1.

As previously described [17], tumour size (D) was 
defined as the sum of the longest diameters of the target 
lesions, as per the RECIST 1.1 criteria. Let t be the time 
expressed in months at the tumour evaluation. Assuming the 
tumour growth follows an exponential law, Vt, the tumour 
volume at time t, is equal to Vt = V0 exp(TG·t), where V0 is 
the volume at baseline, and TG represented tumour growth. 
We approximated the tumour volume (V) by V = 4 π R3/3, 
where R, the radius of the sphere, is equal to D/2. Consecu-
tively, TG is equal to TG = 3 Log(Dt/D0)/t. Tumour growth 
rate (TGR) is expressed as a percentage increase in tumour 
volume over 1 month using the following transformation: 
TGR = 100 [exp(TG) − 1], where exp(TG) represents the 
exponential of TG. Pseudo-progressors were defined as 
patients who experienced an initial increase in the size of 
tumour lesions (according to the RECIST 1.1 criteria) fol-
lowed by delayed clinical responses. Every CT-scan was 
reviewed retrospectively by the same radiologist so as to 
have a homogeneous analysis.

Oncological outcomes were assessed every 12 weeks for 
the sub-groups of patients treated with ipilimumab and pem-
brolizumab. We defined the objective response rate (ORR) 
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as complete response (CR) plus partial response (PR), the 
disease control rate (DCR) as CR plus PR plus stable dis-
ease (SD), the DOR as the time from objective response to 
the first progression, PFS as the time from the initiation of 
treatment to the first progression or death, and OS as the 
time from the initiation of treatment to death from any cause.

Results

Patient and tumour characteristics (Table 1)

Forty-four patients were enrolled. The median age was 
63 years (range 24–88) with a sex ratio of 0.57. The pri-
mary tumour location was the head and neck in 18 patients 
(40.9%), ano-rectal region in 14 (31.8%), and vulvo-vaginal 
area in 12 (27.3%).

At inclusion, 11 (25%) patients had unresectable stage 
3 disease, and 11 (25%) presented with distant metastases. 
Twenty-eight patients (64%) had previous surgery, 27 (61%) 
had previous radiotherapy, and 17 (39%) had received prior 
systemic therapy.

No BRAF mutations were found. We observed 2 c-KIT 
(N822Y in a rectal tumour and V560D in a vulvar tumour) 
and 3 NRAS (G12C in a nasal fossa tumour, G13V in a 
hard palate tumour, and K61R in a rectal tumour) mutated 
mucosal melanomas.

First-line immunotherapy was ipilimumab in 24 (55%) 
patients and pembrolizumab in 20 (45%) (Table 2). Eight-
een patients who progressed after the first-line of immuno-
therapy received second-line immunotherapy, as described 
in Table 3.

Response assessment

The ORR was 20% (95% confidence interval (CI) 8.1–31.8) 
overall, 8% (95% CI 2.8–18.8) for ipilimumab (one CR) 
and 35% (95% CI 14.0–55.9) for pembrolizumab (4 CRs) 
(Table 4). No significant difference was observed consider-
ing the primary tumour location (head and neck vs vulvo-
vaginal vs ano-rectal).

The DCR was 30% (95% CI 16.4–43.5) overall with 17% 
(95% CI 2.0–32.0) for the first-line ipilimumab and 45% 
(95% CI 23.1–66.8) for the first-line pembrolizumab.

Considering the first-line immunotherapy, we observed 
three cases (7%) of pseudo-progression followed by a 
delayed clinical response from 3 to 6 months after the start 
of immunotherapy (Fig. 1).

Among patients with SD (four treated with ipilimumab 
and nine with pembrolizumab), three patients with late 
progression were observed: one at 51 months after pem-
brolizumab treatment and two at 49 and 52 months after 
ipilimumab treatment. Of the nine patients with complete 

Table 1   Patient and tumour characteristics

Total

Sex ratio (M/F) 0.57
Age 63 [24; 88]
Primary tumour location
 Head and Neck (with sinonasal 15/18) 18 (40.9%)
 Vulvo-vaginal 12 (27.3%)
 Ano-rectal 14 (31.8%)

ECOG before treatment
 0 28 (63.6%)
 1 16 (36.3%)

Metastasis at diagnosis 11 (25%)
Relapse after first treatment 30 (68%)
Local 11 (25%)
Metastatic 19 (43%)
Previous surgery 28 (64%)
Previous radiotherapy 27 (61%)
Previous chemotherapy 17 (39%)
Tumoural stage
 T1/T2 3 (7%)
 T3/T4 27 (61%)
 Tx 14 (32%)

Nodal stage
 N0 25 (57%)
 N + 11 (25%)
 Nx 8 (18%)

Metastases
 M0 33 (75%)
 M1 11 (25%)

UICC stage
 ½ 25 (57%)
 ¾ 19 (43%)

Metastases
 Liver 19 (43%)
 Brain 4 (9%)
 Lung 21 (48%)

Mutation
 KIT 2 (5%)
 NRAS 3 (7%)

Table 2   First-line immunotherapy according to primary tumour loca-
tion

First-line pem-
brolizumab

First-line ipilimumab

Head and neck (n = 18) 9/18 (50%) 9/18 (50%)
Vulvo-vaginal (n = 12) 6/12 (50%) 6/12 (50%)
Ano-rectal (n = 14) 5/14 (28.5%) 9/14 (71.5%)
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or PR (seven with pembrolizumab and two with ipili-
mumab), no secondary progression was noted during the 
follow-up period.

In four patients, ipilimumab was used after pembroli-
zumab failure. No objective response was observed [one 
SD and three progressive diseases (PDs)]. Conversely, 
pembrolizumab was delivered in eight patients with ipili-
mumab failure with an ORR of 13% (one PR, three SDs 
and four PDs).

Oncological outcomes (Table 5)

The median follow-up was 24 months (range 4–73). The 
median PFS in the first-line ipilimumab group and in the 
first-line pembrolizumab group was 3 months (95% CI 
2.5–4.6) and 5 months (95% CI 2.6–33.1), respectively 
(p = 0.0147).

The median OS in the first-line ipilimumab group and 
in the first-line pembrolizumab group was 12 months (95% 
CI 5.9–26.9) and 16.2 months (95% CI 5.3–42.6), respec-
tively (p = 0.43) (Fig. 2).

When pembrolizumab was used after ipilimumab fail-
ure, a median PFS of 8 months was noted.

Toxicity evaluation

There were no grade IV adverse events (AEs) in this 
cohort. Grade III AEs (namely, colitis) were reported in 
three (12.5%) patients treated with ipilimumab and one 
(5%) patient treated with pembrolizumab.

Discussion

As in cutaneous melanoma, we found that immunotherapy 
with immune checkpoint inhibitors had encouraging results 
for mucosal melanoma with comparable OR rates (approxi-
mately 10% for ipilimumab and 35% for pembrolizumab) 
and a similar pattern of response. Indeed, in our cohort, we 
observed durable anti-tumour activity as previously reported 
in cutaneous melanoma [5, 18]. Among the 13 patients 
with SD, only 3 presented with late progression (median, 
51 months), while no secondary progression was noted in 
patients with CR or PR.

As reported previously, we confirmed that the benefit-
risk ratio was superior with anti-PD1 immunotherapy than 
with anti-CTLA-4 immunotherapy suggesting that anti-PD1 
should be used preferentially as the first-line therapy. How-
ever, we did not evaluate the response rate obtained with 
a combination of ipilimumab and nivolumab, which has 
yielded an approximately 55% ORR in patients with cutane-
ous melanoma [19, 20]. In our study, for anti-PD1 immuno-
therapy, we observed a statistically significant improvement 
in PFS but not in OS. We hypothesize that there may be bias 
considering that some patients with ipilimumab failure were 
treated with second-line pembrolizumab and showed some 
benefits, while no clinical response was noted for second-
line immunotherapy after pembrolizumab failure.

Interestingly, in advanced cutaneous melanoma, ipili-
mumab is considered as a potential therapeutic option after 
anti-PD1 failure with an ORR of 15% [21] whereas, in our 
cohort of mucosal melanomas, no benefit was observed. 
Conversely, pembrolizumab allowed some clinical responses 
after anti-CTLA4 failure with an ORR of 13% as previously 
described in mucosal melanoma [15].

Response to checkpoint inhibitors has been correlated 
to mutational burden in several tumour types including 
melanoma [22]. Ultraviolet light is known to induce DNA 

Table 3   Repartition of the 
second line of immunotherapy 
among patients after the first-
line failure (N = 18)

First-line Total

Ipilimumab Pembrolizumab

N % N % N %

Second-line
 Nivolumab 3 17 1 6 4 22
 Pembrolizumab 8 44 1 6 9 50
 Ipilimumab 1 6 4 22 5 28

Table 4   Response to the first-line immunotherapy

CR complete response, PR partial response, SD stable disease, PD 
progressive disease

CR PR SD PD

Ipilimumab (n = 24) 1 (4.1%) 1 (4.1%) 2 (8.2%) 20 (83.3%)
Pembrolizumab (n = 20) 4 (20%) 3 (15%) 2 (10%) 11 (55%)

Fig. 1   Tumour growth rate variations before and during first-line 
immunotherapy in patients without (a) or with (b) objective radiolog-
ical response (baseline is 100%). Median TGR variations are shown 
in c. Waterfall plot showing, for each patient, the objective response 
to anti-CTLA4 or anti-PD1 immunotherapy according to RECIST 1.1 
in d. IO immunotherapy

▸
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damage resulting in high mutational burden in cutaneous 
melanoma with a predominant C > T nucleotide transition 
UV signature [23]. Recently, a particularly high ORR of 70% 
was reported in a cohort of 60 patients with desmoplastic 
melanoma, and it was suggested that this high ORR was due 
to the high tumour burden of this melanoma subtype [24]. 
Conversely, whole-genome sequencing of mucosal mela-
noma has shown a very low mutational burden, with 8193 
somatic single-nucleotide variants (SNVs) per tumour, com-
pared with an average of 86,495 SNVs per tumour in cuta-
neous melanoma [25, 26], and a totally different molecular 
profile unrelated to sun-exposure [27, 28] with rare BRAF 
and NRAS mutations whereas recurrent SF3B1 mutations 
and co-mutation of NF1/KIT were reported [28].

Uveal melanoma is another rare type of melanoma 
unrelated to UV exposure associated with a low mutation 
burden. Uveal melanomas have specific molecular profiles 
with monosomy of chromosome 3 often associated with an 
inactivating mutation (GNAQ or GNA11) in the tumour-sup-
pressor gene BRCA1-associated protein 1 (BAP1) in high-
risk sub-groups [29]. Recently, as in mucosal melanoma, 
SF3B1 mutations have been described in uveal melanoma 
[30]. As expected from the low mutation burden of uveal 
melanoma, the ORRs to immunotherapy (anti-CTLA4, anti-
PD1 or anti-PDL1) are extremely poor, with less than 5% 
of patients responding [31, 32]. In a recent report, however, 
a patient with a uveal melanoma responded particularly 

well to anti-PD1. In this patient, a germline MBD4 muta-
tion resulted in genetic instability and an exceptionally high 
mutational burden as compared to what is usually observed 
in this rare type of melanoma [33].

Concerning mucosal melanoma, it is this, therefore, 
intriguing, that we and others found a quite encouraging 
response rate to checkpoint inhibitors in spite of this low 
tumour mutation burden, and suggests that some critical 
tumour-associated antigens that remain to be discovered 
could be expressed by this rare melanoma subtype.

Previous small effective and retrospective studies have 
reported ORRs of mucosal melanoma of approximately 25% 
and 10% to anti-PD1 and ipilimumab treatment, respectively 
[13–16], without taking into account the primary tumour 
site. However, these data are of limited importance given 
that therapeutic strategy must be tailored to each primary 
location. Our study shows that anti-PD1 immunotherapy 
efficacy is not linked to the primary tumour site, allow-
ing its use for all non-resectable and/or metastatic mucosal 
melanomas.

One limitation of our study is its retrospective design 
although data were collected prospectively. Considering 
the rarity of mucosal melanoma and the poor prognosis of 
this tumour, it is challenging to report on large cohorts of 
patients outside of prospective multicentric studies, which 
are difficult to organize for this type of tumour because it 
is managed by various medical specialists depending on its 

Table 5   Comparing OS and PFS at 1 and 2 years in ipilimumab and pembrolizumab sub-groups

1-year OS 2-year OS 6-month PFS 1-year PFS

Ipilimumab 54% (CI 95% 32.2–71.2) 34% (CI 95% 16.0–53.9) 8% (CI 95% 1.4–23.3) 8% (CI 95% 1.4–23.3)
Pembrolizumab 57% (CI 95% 31.5–75.6) 44% (CI 95% 20.8–65.2) 43% (CI 95% 20.9–63.1) 38% (CI 95% 16.9–58.1)

Fig. 2   Oncologic outcomes (OS and PFS) in patients treated with ipilimumab or pembrolizumab
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primary location. Nevertheless, our monocentric study pro-
vides a homogenous therapeutic strategy with lower selec-
tion bias and more reproducible data than previous studies. 
However, studies with longer follow-up are critical to con-
firm durable anti-tumoural responses.

Finally, the clinical benefit of anti-PD1 immunotherapy 
for mucosal melanoma and the high risk of local or distant 
relapse after surgery should lead us to consider the indica-
tions for this treatment as a neo-adjuvant and/or adjuvant 
therapy, as it is presently used for cutaneous melanoma.

Conclusion

Immunotherapy with immune checkpoint inhibitors has 
yielded encouraging results for mucosal melanoma with 
ORRs almost comparable or slightly less than those obtained 
for cutaneous melanoma and durable clinical responses 
despite the absence of a link to UV exposure and a sig-
nificantly lower mutational burden in these tumours than in 
cutaneous melanoma. Anti-PD1 immunotherapy should be 
used preferentially due to its efficiency and lower toxicity 
than other therapies. The combination of ipilimumab and 
anti-PD1 might also be an interesting option to consider. 
Translational research is critical to identify prognostic fac-
tors, mechanisms of response and potential neoantigens 
involved in this particular sub-group of melanomas.
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