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Abstract

Background—Therapeutic antibodies against programmed death receptor 1 (PD-1) are 

considered front-line therapy in metastatic melanoma. The efficacy of PD-1 blockade for patients 

with biologically distinct melanomas arising from acral and mucosal surfaces has not been well 

described.

Methods—A multi-institutional retrospective cohort analysis identified adults with advanced 

acral and mucosal melanoma treated with nivolumab or pembrolizumab as standard clinical 

practice, via expanded access programs, or published prospective trials. Objective responses were 

determined utilizing investigator-assessed Response Evaluation Criteria in Solid Tumors 

(RECIST) 1.1. Progression-free (PFS) and overall survival (OS) were assessed using Kaplan-

Meier methods.

Results—60 individuals were identified; 25 (42%) with acral and 35 (58%) with mucosal 

melanoma. Fifty-one (85%) patients had received prior therapy, including 77% with prior 

ipilimumab. Forty patients (67%) received pembrolizumab at 2mg/kg or 10mg/kg and 20 (33%) 

received nivolumab at 1mg/kg or 3mg/kg every 2–3 weeks. ORR (95% confidence interval, CI) 

was 32% (15–54%) in acral and 23% (10–40%) in mucosal melanoma. After a median follow up 

of 20 months in acral and 10.6 months in mucosal, median PFS was 4.1 months and 3.9 months, 

respectively. Only two patients (3%) discontinued treatment due to toxicity.

Conclusions—Response rates to PD-1 blockade in patients with acral and mucosal melanomas 

were comparable to published rates in cutaneous melanoma and support the routine use of PD-1 

blockade in clinical practice. Further investigation is needed to identify the mechanisms of 

response and resistance to therapy in these subtypes.
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Introduction

Malignant melanomas encompass a genetically heterogeneous group of neoplasms 

diagnosed in 74,000 people in the United States each year and resulted in approximately 

10,000 deaths in 2015.1 Although melanomas most commonly arise from melanocytes in the 

basal layer of the epidermis (cutaneous melanoma), they can also originate from 

melanocytes situated within the mucosal surfaces of the body (mucosal melanoma), glabrous 

skin, including the palms of the hands or the soles of the feet (acral melanoma), or the uveal 

tract of the eye.2–5 Mucosal and acral melanomas comprise less than 10% of all newly 

diagnosed cases in the US each year; they have distinct genetic and clinical 

characteristics,6, 7 lower somatic mutational burden,8, 9 and poorer prognosis than stage-

matched cutaneous melanomas.10, 11

Historically, the prognosis of all patients with unresectable or metastatic melanoma was 

poor, with a 5-year survival rate as low as 6%.12 Over the past 5 years, however, treatment of 

cutaneous melanoma has been revolutionized by targeted therapy against mutant BRAF and 

immune-checkpoint inhibitors expressed on T lymphocytes and other immune cells that 

enhance anti-tumor immunity. Thus far, three agents that block immune checkpoint 

molecules have been approved by the FDA to treat patients with advanced melanoma: 

ipilimumab (Bristol-Myers Squibb, New York, NY), a monoclonal antibody against 

cytotoxic T-lymphocyte associated protein 4 (CTLA-4), the anti- programmed cell death 
receptor 1 (PD-1) agents pembrolizumab (Merck, Darmstadt, Germany) and nivolumab 

(BMS, New York, NY), as well as the combination of ipilimumab plus nivolumab. Across 

different trials, PD-1 blockade with either nivolumab or pembrolizumab resulted in response 

rates of approximately 26%–44% when used as single agents13–19 and significantly 

improved overall survival (OS) in comparison to ipilimumab and dacarbazine.17, 20

Due to their rarity, acral and mucosal melanomas were not reported separately from most 

clinical trials accruing patients with advanced melanoma. Consequently, despite the routine 

clinical use of PD1 blockade, less is known about the efficacy for these specific subtypes. 

Recent data investigating the efficacy of immune-checkpoint inhibition in cutaneous 

melanoma, non-small cell lung cancer, and microsatellite unstable colorectal and 

gynecologic carcinomas suggest that tumors with a higher mutational burden are more likely 

to respond to these therapies.21–24 Given the lower somatic mutation rates of acral and 

mucosal melanomas versus cutaneous melanomas, we hypothesized that the efficacy of 

immune checkpoint blockade may be lower in these subgroups.

To investigate the efficacy of PD-1 blockade in these less common subtypes of melanoma, 

we assembled a retrospective, multicenter cohort of patients with advanced or unresectable 

mucosal or acral melanoma treated with the anti-PD-1 agents nivolumab or pembrolizumab 

as standard therapy (after FDA approval), via expanded access programs, or on published 

clinical trials.
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Materials & Methods

Study population

Following approval by Institutional Review Boards at each site, patients 18 years or older 

with advanced acral or mucosal melanoma treated with at least 1 dose of nivolumab or 

pembrolizumab were identified using electronic databases and data query systems of 

participating institutions (Memorial Sloan Kettering Cancer Center (n=29), Dana-Farber 

Cancer Institute (n=8), Vanderbilt University Medical Center (n=8), Massachusetts General 

Hospital (n=3), University of California at San Francisco (n=6), Georgetown University 

Medical Center (n=5), and the University of Chicago (n=1)). Patients were included in this 

study if they received pembrolizumab or nivolumab between 1/1/2010 and 4/1/2015 either as 

standard clinical practice following approval by the FDA, via an Expanded Access Program 

(EAP), NCT02083484, or another published clinical trial (NCT0129582713; 

NCT01295827;25 NCT01927419;26 NCT01024231;27 NCT01721746).19

Relevant clinical data were retrieved from electronic medical records including: sex; age, 

stage, Eastern Cooperative Oncology Group (ECOG) performance status, and sites of 

metastatic disease at anti-PD1 treatment initiation; presence of BRAF, NRAS, and KIT 

mutations; number and characteristics of prior and subsequent systemic therapies; treatment-

related variables (anti-PD-1 agent used, duration of treatment, reason for discontinuation, 

toxicities), and survival status. Toxicities were retrieved from medical records and graded 

according to the National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 4.03 if attributed to anti-PD-1 therapy.

Efficacy assessment and statistical considerations

The primary objective of this study was to determine the objective response rate (ORR) of 

patients with acral and mucosal melanoma treated with anti-PD-1 agents. Radiologic 

response was assessed according to the Response Evaluation Criteria in Solid Tumors 

(RECIST) v1.1, [30] determined by a study-participating reference radiologist at each site 

for those patients enrolled in a non-EAP prospective clinical trial. For patients treated with 

commercially available drug or via the pembrolizumab EAP, local investigators interpreted 

responses using RECIST 1.1 with the exception that confirmation scans were not required 

for objective responses. ORR was defined as the proportion of patients achieving a complete 

response (CR) or partial response (PR). Patients who received one or more doses of therapy 

without subsequent radiographic evaluation were considered to have progressive disease 

(PD).

Baseline and treatment characteristics are presented by frequencies and percentages for 

categorical variables and median and range for continuous variables and were analyzed 

using descriptive statistics. Progression Free Survival (PFS) was calculated from date of 

anti-PD-1 treatment initiation to radiologic progression, change in therapy, death or last 

follow up. Overall survival (OS) was estimated from date of anti-PD-1 treatment initiation to 

date of death from any cause or last follow up. Patients alive at last follow up were censored. 

PFS and OS were estimated using the Kaplan-Meier method and expressed as median values 

with two-sided 95% confidence intervals (CIs). Log-rank test was used for comparisons 
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between categorical variables and the Score test for continuous variables. Univariate 

analyses were performed for factors influencing PFS and OS. P-values < 0.05 were 

considered significant. All analysis was done using R version 3.1.1.

Results

Demographics and clinical characteristics at baseline

A total of 60 patients treated with anti-PD-1 agents were identified: 35 (58%) with tumors 

arising from mucosal sites and 25 (42%) from acral sites. Median age at time of PD-1 

blockade therapy for the entire cohort was 64 years (range: 35 – 94). The cohort was 55% 

female overall. Thirty-five patients (58%) had stage IV-M1c disease at the time of PD-1 

treatment; central nervous system (CNS) involvement was present in 9 patients (15%). 

Among patients with mucosal melanoma, 40% arose from vulvovaginal, 34% from 

anorectal, and 26% from head and neck mucosal sites. Demographic details are described in 

Table 1. An alteration in BRAF, KIT or NRAS was identified in 17 out of 52 tumors (33%) 

tested for at least one genomic aberration (BRAF n=2; KIT n=5; NRAS n=10); see 

Supplemental Table 1 for detailed mutational data. Fifty-one patients (85%) had received 

prior systemic treatments; median number of prior therapies was 1 (range 0–5). Forty-six 

patients (77%) received ipilimumab, of which 9 (20%) achieved disease stability (n=4) or 

antitumor response (n=5).

Treatment details

Nivolumab was administered in 20 patients (n=8 acral, n=12 mucosal), all of which were 

participants in clinical trials. Ten of 20 patients received standard 3mg/kg IV dosing every 2 

weeks; the remainder had doses ranging from 0.3 mg/kg to 10 mg/kg IV every 2–3 weeks. 

Pembrolizumab was administered in 40 patients (n=17 acral, n=23 mucosal). The standard 

dosing of 2mg/kg every 3 weeks was received by 34 (85%) of patients; the remainder (15%) 

received 10mg/kg every 2–3 weeks.

Overall, 28 (47%) patients received treatment as a part of a clinical trial and 32 (53%) via 

commercial drug or an Expanded Access Program. The median number of doses 

administered was 6 (range: 1–52) and the median time on treatment was 3.4 months (range: 

0.7–37.5 months). Treatment details according to each specific subtype are summarized in 

Supplemental Table 2. Information regarding subsequent treatment after progression on anti-

PD-1 therapy was available for 59 of 60 patients. Twenty-eight (47%) received at least 1 

additional systemic therapy. Seventeen patients (29%) received at least 1 cytotoxic therapy. 

Twelve patients (20%) received at least 1 immune-based therapy, most commonly 

ipilimumab (n=9; 15%) or a standard anti-PD-1 agent (n=4; 7%), including two patients 

initially treated with nivolumab that subsequently received pembrolizumab, one patient 

treated with pembrolizumab who subsequently received nivolumab and one patient who was 

re-challenged with pembrolizumab.

Efficacy analyses

Objective Response Rate—Treatment outcomes are summarized in Table 2. For acral 

melanoma, 2 patients had a CR and 6 had a PR, for an ORR of 32% (95% CI: 15–54%). For 
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mucosal melanoma, the ORR was 23% (95% CI: 10–40%). PD was the best response for 

40% of patients with acral melanomas (95% CI: 21–61%) and 57% of patients with mucosal 

melanomas (95% CI: 39–74%). The changes in disease burden from baseline are illustrated 

in Figure 1.

Among the 16 patients whose tumors had a PR or CR, 8 have progressed (50%) during 

evaluable follow up. After a median follow up of 26 months, median duration of response 

was 14.7 months (range: 3.7–44+ months) for patients with acral and 12.9 months (range: 

2.1–15.9 months) for patients with mucosal melanoma. There were no objective responses 

among 4 patients re-challenged with anti-PD1 therapy following progression on prior 

pembrolizumab or nivolumab. On univariate analysis, no variables were associated with 

response for either acral or mucosal melanomas (Supplemental Tables 3 and 4). Among the 

17 patients whose tumors had a known driver in BRAF, NRAS, or KIT, 4/10 patients with 

NRAS mutations responded to PD-1 blockade versus 0/5 and 0/2 with KIT or BRAF, 

respectively. This was not statistically significant (p=0.41).

Progression Free Survival: The status of progression was known in 59/60 patients (98%). 

The majority of patients (74%) experienced progression of disease, whereas 8 patients 

(13%) remained on PD-1 blockade without progression. Patients with acral melanoma had a 

median PFS of 4.1 months with a median follow up of 20 months. Patients with mucosal 

melanoma had a median PFS of 3.9 months with a median follow up of 10.6 months (see 

Figure 2). On univariate analysis, there was no significant association between primary 

subsite, mutation status, stage at treatment, CNS or liver involvement, prior therapy, or 

response to prior ipilimumab with PFS in either acral or mucosal subtypes (Supplemental 

Tables 5 and 6).

Overall Survival: Across the entire cohort, 25 of 60 patients died. After a median follow up 

of 20 months, the median OS for those with acral primary was 31.7 months (see Figure 3). 

There was no significant association with age, sex, mutation status, CNS/liver involvement, 

or prior therapy outcomes in acral subtypes (Supplemental Table 7). Given the median 

follow up of 10.6 months in patients with mucosal primary, OS data are not mature enough 

to report.

Toxicity—Across the entire cohort, 31/60 patients (51%) had at least 1 adverse event (AE) 

attributable to anti-PD-1. The majority (81%) of AEs were Grade 1 or 2. Overall, the most 

common AEs were fatigue (n=16), rash (n=6), and hepatitis (n=5). No patients in this cohort 

were diagnosed with pneumonitis. Grade 3 or 4 AEs included Grade 4 hemolytic anemia 

(n=1), Grade 3 hepatitis (n=2), retinopathy (n=1), hyperglycemia (n=1), and tenosynovitis/

arthralgias (n=1). Two patients (3%) discontinued treatment due to toxicity (Grade 3 

arthralgias and Grade 3 retinopathy). There were no treatment-related deaths.

Discussion

Acral and mucosal melanomas are epidemiologically and molecularly distinct from non-

acral cutaneous melanoma,6–9 but limited evidence exists to support the efficacy of immune 

checkpoint blockade with anti-PD-1 agents in this setting. This cohort represents to our 
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knowledge the first published report of patients with acral melanoma treated with nivolumab 

or pembrolizumab, and one of the first including patients with mucosal melanoma. In a 

largely second line setting, we found that response rate was similar in both acral (32%) and 

mucosal (23%) groups. This ORR in mucosal melanoma is numerically identical to the 23% 

ORR in 86 patients with mucosal melanoma treated across multiple prospective trials of 

nivolumab, although this may be influenced by an overlap of 7 patients included in both 

cohorts.28 These response rates in mucosal and acral melanoma are also in line with prior 

published response rates in 2nd line cutaneous melanoma trials of PD-1 blockade with 

nivolumab or pembrolizumab of 26–31%.15, 16, 18

Our analysis of this cohort could not detect a difference in ORR by age, subsite, site of 

metastasis, or prior therapy. Treatment was well tolerated, with only 2 of 60 patients 

discontinuing therapy due to toxicity. Therefore, these data support the routine use of PD-1 

blockade for advanced or unresectable acral and mucosal melanoma regardless of age, site 

of primary or metastatic disease, or response to prior therapy. Extrapolating from the ORRs 

in treatment-naïve versus ipilimumab-refractory cutaneous melanoma, one could reasonably 

expect the efficacy in a treatment-naïve cohort to be even higher than is reported in this 

majority (85%) pre-treated population. Parallels to biochemotherapy in mucosal melanoma 

can be drawn, where ORRs were 36–54% in smaller, heterogeneously treated series that 

demonstrated durable responses in some patients.29–31 Given the fact that PD-1 blockade is 

generally understood to be better tolerated than biochemotherapy and has demonstrated an 

OS benefit in cutaneous melanomas, this report supports the use of anti-PD-1 based therapy 

in the frontline setting for acral and mucosal melanomas.

We acknowledge that the major limitations of this analysis are that it is retrospective in 

nature and represents a pooled analysis of varying doses and schedules for two distinct 

PD-1-blocking agents (nivolumab and pembrolizumab). We believe this is an acceptable 

limitation given that ORR and PFS have not varied significantly within trials testing various 

schedules and doses of anti-PD-1 antibodies. For example, a randomized trial of 

pembrolizumab given at 10mg/kg either every 2 or 3 weeks could not detect a difference in 

response rate (34% vs 33%) or 6-month PFS rate (47% vs 46%).17 In a second-line setting 

after ipilimumab, patients treated with pembrolizumab at either 10mg/kg or 2mg/kg every 3 

weeks had similar ORRs in both Phase 1 and Phase 2 trials.16, 18 The Phase 1 escalation of 

nivolumab in cutaneous melanoma did not appear to follow linear dose response kinetics.14 

Therefore, the exact dose and schedule is unlikely to have significantly impacted the clinical 

efficacy. In addition, the inclusion of patients who received commercial agents or 

pembrolizumab via the EAP likely provides a more relevant ‘real-world’ response rate for 

practitioners who treat patients with these rare tumors outside the context of a clinical trial.

We did not intend to compare nivolumab and pembrolizumab in this study; instead, we 

pooled patients with these rare melanoma subtypes to explore the clinical efficacy of anti-

PD-1 therapy in this population. It is possible that differences in efficacy between nivolumab 

and pembrolizumab exist within these subtypes of melanoma. This requires further study 

once more patients are treated with each agent.

Shoushtari et al. Page 7

Cancer. Author manuscript; available in PMC 2017 November 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Recognizing the limitations of a retrospective analysis that compare unplanned cohorts, the 

numerically similar response rates in mucosal, acral, and cutaneous melanoma to anti-PD1 

therapy raise the question of what biological mechanisms underlie responses in these 

subtypes. Several groups have reported that the probability of obtaining clinical benefit to 

checkpoint blockade in different tumor types is linked to the mutational burden of the 

tumors themselves. In patients with cutaneous melanoma receiving ipilimumab, a higher 

mutational burden was associated with improved survival.23, 24 In a recent Phase 2 trial of 

nivolumab in patients with mismatch repair (MMR)-deficient carcinomas and MMR 

proficient colorectal adenocarcinomas, MMR deficient cancers had a significantly higher 

mutational burden (over 20-fold) and response rate (40%; 95% CI: 12–74%) than MMR 

proficient colorectal cancers (0%; 95% CI: 0–20%).21 In a concurrent publication in this 

issue, the ORR to PD-1/PD-L1 in uveal melanoma, which has a very low mutational 

burden,32 was 3%, supporting this notion. The somatic mutation rate of both acral and 

mucosal melanomas has been established as 5–10 fold lower than melanomas arising in 

chronically sun-damaged skin, however.8, 9 This suggests that the response rate, if it were 

strictly related to somatic mutational burden, should be lower for mucosal and acral 

melanomas than their cutaneous counterparts. More complex mechanisms beyond 

mutational burden may be contributing to immune responses in these rare melanoma 

subtypes.

One mechanism of response to PD-1 inhibition may be related to the specific tumor 

microenvironment present within each tumor. In a retrospective analysis of a prospective 

trial of cutaneous melanoma treated with pembrolizumab, patients with pre-treatment tumors 

that had higher densities of CD8+ T cells at the invasive margin, particularly those 

expressing PD-1, or more clonal expansion of the T cell receptor were more likely to obtain 

objective responses.33 A similar analysis of a prospective trial of the PD-Ligand 1 (PD-L1) 

inhibitor MPDL3280 across multiple tumor types found an association between objective 

responses and higher PD-L1 and CTLA4 expression as well as T-helper type 1 gene 

expression signature.34

At present, there is a dearth of published data regarding the prevalence and subtypes of 

tumor-infiltrating lymphocytes (TILs) in acral and mucosal melanomas. The histologic 

presence of TILs can be a useful marker for distinguishing acral melanoma in situ lesions 

from benign acral nevi,35 suggesting that most acral melanomas overcome some degree of 

immune surveillance to metastasize. The presence of TILs was associated with superior 

clinical outcomes in retrospective analyses of primary acral melanomas and oral cavity 

mucosal melanomas.36, 37 Future research into TILs and other immune subsets will help 

elucidate mechanisms of resistance to immune surveillance, such as beta-catenin 

signaling.38 This in turn will help identify patients whose tumors will respond to PD-1 

blockade and suggest rational combination strategies.

A large, single-institution analysis of median OS from time of metastasis for 2920 patients 

with various melanoma subtypes demonstrated an inferior median OS for the 237 patients 

with mucosal melanoma versus the 105 patients with acral melanomas spanning several 

decades (9.1 vs 11.4 months, p<0.001).11 The median OS in this cohort for patients with 

acral melanoma was 31 months, underscoring the magnitude of clinical benefit seen with 
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modern checkpoint inhibitors and targeted therapy for these patients. The OS data for 

patients with mucosal melanoma were not mature enough for presentation in this 

manuscript, and further study is warranted to understand whether this subtype continues to 

display more aggressive clinical behavior in the era of PD-1 blockade.

Overall, this analysis is the first published report on the efficacy of PD-1 blockade in 

patients with advanced or unresectable acral and mucosal melanomas and supports the 

routine use of these agents for these rare melanoma subtypes. The role of specific driver 

mutations, immunologic infiltrates and potential biomarkers of response and resistance 

needs to be investigated further in these tumors. The efficacy of newer therapies, such as the 

combination of ipilimumab and nivolumab, should also be investigated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Waterfall plot of objective response for n=60 patients with primary acral (blue) and mucosal 

(green) melanoma by RECIST 1.1. Diamonds indicate patients who clinically progressed 

without a repeat radiographic assessment (n=6). Triangles indicate best response was 

progressive disease due to growth in non-target lesions. Stars indicate partial responses 

(n=14) and CR indicates a complete response (n=2). Dashed outlines indicate investigator-

assessed responses (n=26). Percent changes greater than 100% are truncated.
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Figure 2. 
Median progression-free survival from time of anti-PD1 therapy. (A) Median PFS in patients 

with acral melanoma is 4.1 months with a median follow up of 20 months. (B) Median PFS 

in patients with mucosal melanoma is 3.9 months with a median follow up of 10.6 months.
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Figure 3. 
Median overall survival from time of anti-PD1 therapy in patients with acral melanoma is 

31.7 months with a median follow up of 20 months. Follow-up was not mature enough to 

report median OS in patients with mucosal melanoma.
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Table 1

Demographics and clinical characteristics

Variable Number (%)
p-value

Total Acral Mucosal

Number of patients 60 25 35

Age at PD-1 Treatment, 0.85

 Median (range) 64 (35–94) 64 (35–94) 65 (37–89)

Sex 0.02

 Female 33 (55) 9 (36) 24 (69)

 Male 27 (45) 16 (64) 11 (31)

ECOG at treatment initiation 1

 0 30 (50) 12 (48) 18 (51)

 ≥1 30 (50) 13 (52) 17 (49)

Site --

 Hand/foot 18 (30) 18 (72) -

 Nailbed 3 (5) 3 (12) -

 Anorectal 12 (20) - 12 (34)

 Vulvovaginal 14 (23) - 14 (40)

 Head/neck 9 (15) - 9 (26)

 Unknown* 4 (7) 4 (16) -

Stage at treatment 0.11

 III 6 (10) 5 (20) 1 (3)

 IV – M1A 8 (13) 4 (16) 4 (11)

 IV – M1B 11 (18) 5 (20) 6 (17)

 IV – M1C 35 (58) 11 (44) 24 (69)

Brain metastases 1

 Yes 9 (15) 4 (16) 5 (14)

 No 51 (85) 21 (84) 30 (86)

Liver metastases 0.053

 Yes 18 (30) 4 (16) 14 (40)

 No 42 (70) 21 (84) 21 (60)

Mutations 0.02

 BRAF 2 (3) 2 (8) 0

 KIT 5 (8) 3 (12) 2 (6)

 NRAS 10 (16) 6 (24) 4 (11)

 Wild type** 35 (58) 9 (36) 26 (74)

 NA 8 (13) 5 (20) 3 (9)
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Variable Number (%)
p-value

Total Acral Mucosal

Prior systemic therapy*** 0.28

 Yes 51 (85) 23 (92) 28 (80)

 No 9 (15) 2 (8) 7 (20)

Prior Ipilimumab 0.76

 Yes 46 (77) 20 (80) 26 (74)

 No 14 (23) 5 (20) 9 (26)

Response to Ipilimumab**** 0.03

 POD 37 (80) 13 (65) 24 (92)

 PR or SD 9 (20) 7 (35) 2 (8)

NA – not assessed /

*
precise description of primary site missing or not available /

**
for at least one of BRAF, KIT or NRAS / POD – progression of disease / / PR – partial response / SD – stable disease /

***
prior systemic therapy for advanced disease, which included:ipilimumab (n=46), IL-2 (n=6 ), cytotoxic chemotherapy (n=7), interferon + 

cisplatin (n=1), trametinib (n=1), other (n=3) /

****
among those who had prior ipilimumab
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Table 2

Treatment outcomes

Outcome Number (%)

Acral (n=25) Mucosal (n=35)

Best response*

 CR 2 (8) 0

 PR 6 (24) 8 (23)

 SD 7 (28) 7 (20)

 POD 10 (40) 20 (57)

ORR (95% CI) 32% (15 – 54) 23% (10 – 40)

mDoR - months (range) 14.7 (3.7 – 44.0+) 12.9 (2.1 – 15.9)

mPFS – months 4.1 3.9

mOS - months 31.7 12.4

*
assessed by RECIST v1.1 / CR – complete response / PR – partial response / SD – stable diseae / POD – progressios of disease / ORR – objective 

response rate / mPFS – median progression free survival / mOS – median overall survival / mDoR – median duration of response
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