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Introduction

The management of patients with mucosal melanoma (MM) 
is challenging in both adjuvant and advanced stage due to 
its poorer prognosis compared to cutaneous melanoma. 
The reported 5-year overall survival (OS) rate for MM 
is approximately 25%, which is much lower than that for 
cutaneous melanoma (50–80%) (1,2). The poorer prognosis 
of MM than cutaneous melanoma is derived from multiple 
factors, such as aggressive nature of MM, delayed medical 
examination, and difficulties in complete excision due to the 
tumor invasion or metastasis to other adjacent anatomical 
structures (3). Even with advances in development of 
immune checkpoint inhibitors (ICIs), the therapeutic effect 
of ICIs is not as effective in patients with MM, even if 
resected in early stages, as that in patients with cutaneous 
melanoma in advanced stages. 

Therefore, effective and safe postoperative adjuvant 
therapies are urgently required for patients with resected 
MMs. Before the advent of ICIs, clinical trials demonstrated 
that high-dose interferon (IFN)-α2b (HDI-α2b) therapy 
may improve relapse-free survival (RFS) and OS of high-
risk resected patients with cutaneous melanoma in Western 
countries (4). Additionally, a phase II randomized trial 
demonstrated that adjuvant therapy with HDI improved 
both RFS and OS in patients with resected MM compared 
to observation alone arm after resected surgery (median 
RFS: 9.4 vs. 5.4 months; median OS: 40.4 vs. 21.2 months, 
respectively) (5), but did not impact on the adjuvant 

treatment of MM in Western countries. The therapeutic 
effect and safety of adjuvant ICIs in patients with MM have 
not been examined.

Is toripalimab anti-programmed cell death 
protein-1 antibody (PD1ab) superior to HDI-α2b 
for MM in adjuvant setting?

Lian et al. (6) performed a phase II randomized trial for 
investigation of the therapeutic effect of toripalimab, an 
anti-PD1ab versus HDI-α2b for MM in adjuvant setting. 
The study included Chinese patients with MM who 
underwent complete tumor resection and had an Eastern 
Cooperative Oncology Group performance status of 0 or 1 
with adequate organ and bone marrow function (6). Patients 
who received systemic adjuvant therapies including PD1ab, 
anti-programmed death-ligand (PD-L) 1, or anti-PD-L2 
antibodies for MM after surgery or had autoimmune 
disorders prior to enrollment were excluded from the 
study. The enrolled patients were randomly assigned to 
two treatment arms, toripalimab or HDI administration 
for one year. In total, 145 patients with MM after complete 
resection were enrolled, including 73 patients randomized 
to the toripalimab arm and 72 patients randomized to the 
HDI arm. The baseline patient characteristics of both 
treatment arms were well-balanced. 

The results of this trial demonstrated no statistical 
difference in RFS, the primary endpoint of this study, 
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between the toripalimab arm and HDI arm {median 
RFS: 13.6 [95% confidence interval (CI): 8.31–19.02] vs. 
13.9 (95% CI: 8.28–19.61) months, hazard ratio (HR): 
1.05 (95% CI: 0.69–1.61), stratified P=0.811}. There was 
also no significant difference in distant metastasis-free 
survival (DMFS) and OS between the two arms {median 
DMFS: 16.3 (95% CI: 10.94–21.09) vs. 14.6 (95% CI: 
8.34–21.26) months, HR: 1.00 (95% CI: 0.65–1.549), 
stratified P=0.994; median OS: 35.1 [95% CI: 27.93–not 
reached (NR)] vs. NR (95% CI: 28.29–NR) months, HR: 
1.11 (95% CI: 0.66–1.84)}. Although the median RFS was 
approximately 6 months longer in the toripalimab arm than 
in the HDI arm in PD-L1 positive patients, the difference 
was statistically insignificant. Meanwhile, the incidence of 
≥ grade 3 toxicities was much lower in the toripalimab arm 
than in the HDI arm (27.4% vs. 87.5%). Based on these 
trial results, the authors concluded that toripalimab might 
be a better option for the adjuvant treatment of MM. To 
our knowledge, this is the first randomized trial comparing 
the therapeutic effect of an PD1ab with HDI in an adjuvant 
treatment setting for patients with MM.

What do we know about adjuvant ICI therapy for 
melanoma?

The most important clinical question in the field of 
melanoma is whether adjuvant PD1ab treatment truly 
improves OS compared with no adjuvant treatment (so-
called “wait and see”) or not. Major clinical trials on the 
adjuvant treatment of melanoma have not yet provided a 
definitive answer to this question. The phase III clinical trial 
CheckMate 238 indicated that the adjuvant use of nivolumab 
significantly improved RFS and DMFS but did not improve 
OS compared with adjuvant ipilimumab in patients with stage 
IIIB–C or stage IV melanoma after complete tumor resection 
at a minimum follow-up of 62 months (7). However, this 
trial could not evaluate the superiority of nivolumab over no 
treatment in terms of OS, because the comparator arm was 
ipilimumab. In the phase III clinical trial EORTC 1325/
KEYNOTE-054, the use of pembrolizumab as adjuvant 
improved RFS and DMFS with statistical significance in 
comparison to the placebo arm in patients with resected 
high-risk stage III melanoma. However, OS results have 
not yet been published (8). As for high-risk stage IIB–
C melanoma, the phase III clinical trial KEYNOTE-716 
demonstrated that pembrolizumab significantly improved 
RFS and DMFS versus placebo in this population (9). 
Likewise, the phase III clinical trial CheckMate-76K 

demonstrated significant improvements in RFS and DMFS 
with adjuvant nivolumab compared with the placebo arm (10). 
However, the OS results of those two trials have not yet 
been published.

How does the therapeutic effect of anti-PD1ab 
monotherapy for advanced MM predict the 
outcome of adjuvant therapy for MM?

Currently, PD1ab monotherapy is the only ICI available 
as adjuvant therapy; however, its therapeutic effect in MM 
is not clear. Therefore, inferences must be drawn from 
the results of PD1ab monotherapy in advanced settings. 
Meanwhile, there have been few prospective clinical trials 
and several subgroup and retrospective studies evaluating 
PD1ab alone, particularly targeting patients with MM, even 
in advanced settings (Table 1). A pooled analysis of multiple 
clinical trial cohorts, reported by D’Angelo et al. (11),  
including 86 patients with MM and 326 patients with 
cutaneous melanoma clearly demonstrated a worse 
prognosis in MM compared to cutaneous melanoma in 
advanced setting [objective response rate (ORR): 23.3% 
(95% CI: 14.8–33.6%) and 40.9% (95% CI: 37.1–44.7%); 
median PFS: 3.0 (95% CI: 2.2–5.4) vs. 6.2 (95% CI: 
5.1–7.5) months]. In a post-hoc analysis of CheckMate 
067 reported by Shoushutari et al. (12) the patients with 
MM (23 patients) demonstrated lower PFS and OS than 
intent-to-treat population (316 patients with cutaneous 
melanoma) in the nivolumab alone arm (ORR: 30% vs. 
45%; median PFS: 3.0 vs. 6.9 months; median OS: 20.2 vs. 
36.9 months, respectively). These subgroup analyses had 
a very limited sample size for MM owing to the rarity of 
MM in the Caucasian population. Among all, the results 
of reported retrospective studies, the therapeutic effect of 
PD1abs in patients with MM is shown to be lower than 
that in patients with cutaneous melanoma (Table 1). In 
two larger representative real-world datasets, the Japanese 
Mucosal Melanoma (JMAC) study reported by Nakamura 
et al. (13) investigated 329 Japanese patients with advanced 
MM who were treated with ICIs, including 263 patients 
treated with PD1ab alone (nivolumab or pembrolizumab). 
The therapeutic effects of the PD1ab alone group showed 
downward trend (ORR: 26%; median PFS: 5.9 months; 
median OS: 20.4 months) than those in the phase III clinical 
trials such as CheckMate 067 and KEYNOTE-001 (13). 
Another larger international retrospective study by Dimitriou 
et al. (14) also investigated 545 patients with advanced MM 
treated with ICIs, including 348 patients treated with PD1ab 
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Table 1 Summary of studies for anti-PD-1 antibody monotherapy for advanced mucosal melanoma

Authors (year) Trial number Study design
Sample 

size 

Anti-PD-1 

antibody

Treatment 

line 

ORR 

(%)

Median PFS 

(months)

Median OS 

(months)
Locations

Shoushtari 2016 NA Multi-center, retrospective 35 Nivolumab or 

pembrolizumab 

1+ 23 3.9 12.4 US

Yamazaki 2017 NCT02180061 Phase Ib 8 Pembrolizumab 1+ 25 3.4 NR Japan

D’Angelo 2017 NCT00730639, 

NCT01621490, 

NCT01721772, 

NCT01721746, 

NCT01844505

Pooled analysis of 

CA209-003, CA209-038, 

CheckMate 066, CheckMate 

037, and CheckMate 067

86 Nivolumab 1+ 23.3 3.0 NA US, Europe, 

Australia

Schaefer 2017 NA Single-center, retrospective 7 Nivolumab or 

pembrolizumab

NA 28.6 NA NA Germany

Hamid 2018 NCT01295827, 

NCT01704287, 

NCT01866319

Post-hoc analysis of 

KEYNOTE-001, 002, 006

84 Pembrolizumab 1+ 19 2.8 11.3 North America, 

Europe, 

Australia

Kiyohara 2018 NA Prospective, postmarketing 

surveillance observational 

208 Nivolumab 2+ NA NA 11.3 Japan

Quereux 2018 NA Single-center, retrospective 8 Nivolumab 1+ 50 9 NA France

Mignard 2018 NA Multi-center, retrospective 75 Nivolumab or 

pembrolizumab 

1+ 20 NA NA France

Yamazaki 2019 JapicCTI142533 Single-arm, open-label, 

multi-center phase II 

6 Nivolumab 1 33.3 NA 12 Japan

Nathan 2019 NCT02156804 Single-arm, openlabel, multi-

center phase II

63 Nivolumab 2+ NA NA 11.5 Europe

Si 2019 NCT02821000 Phase Ib 15 Pembrolizumab 2 13.3 NA NA China

Moya-Plana 2019 NA Single-center, prospective 20 Pembrolizumab 1 35 5 16.2 France

Maeda 2019 NA Single-center, retrospective 24 Nivolumab NA 20.8 7.5 14.1 Japan

Kondo 2019 NA Single-center, retrospective 22 Nivolumab 1+ 9.5 NA NA Japan

Tang 2020 NCT03013101 Single-arm, open-label, 

multi-center phase II 

22 Toripalimab 2+ 0 1.9 10.3 China

Nomura 2020 UMIN000015845 Single-arm, open-label, 

multi-center phase II

17 Nivolumab 1+ 23.5 1.4 12 Japan

Otsuka 2020 NA Single-center, retrospective 27 Nivolumab 1+ 30 NA NA Japan

Shoushtari 2020 NCT01844505 Post-hoc analysis of 

CheckMate 067

23 Nivolumab 1 30 3.0 20.2 US, Europe, 

Australia

Yamazaki 2021 NA Multi-center single-cohort, 

prospective observational 

25 Nivolumab 1+ 16 3.3 17.5 Japan

Ogata 2021 NA Single-center, retrospective 59 Nivolumab or 

pembrolizumab

1+ 15.2 3.0 20.1 US

Umeda 2021 NA Multi-center retrospective 115 Nivolumab or 

pembrolizumab

1 26 6.2 19.2 Japan

Nakamura 2021 NA (JMAC study) Multi-center retrospective 263 Nivolumab or 

pembrolizumab

1 26 5.9 20.4 Japan

Dimitriou 2022 NA Multi-center retrospective 348 Anti-PD-1 

antibody

1 29 5 19 Australia, US, 

Europe, Asia

PD-1, programmed death 1; ORR, objective response rate; PFS, progression-free survival; OS, overall survival; NA, not available; NR, not reached; JMAC, 

Japanese Mucosal Melanoma.
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alone. Similarly, the therapeutic effects of the PD1ab alone 
group demonstrated a downward trend (ORR: 29%; median 
PFS: 5 months; median OS: 19 months) than those in those 
in the aforementioned trials (14). 

Several research studies have indicated that MM is 
molecularly different from cutaneous melanoma showing 
lower mutation rate of BRAF V600, lower tumor mutational 
burden (TMB), and higher rate of copy-number alterations 
(CNA), leading to lower response to ICIs (15,16). It is also 
generally known that the incidence rate of MM in East Asians 
is higher than that in Caucasians (17,18). Furthermore, a 
recent study reported by Liu et al. (19) shows lower TMB in 
the Chinese population. Additionally, rates of selected gene 
mutations, including those in the MAPK signaling pathway, 
variegate between the different races. NRAS Q61 and 
NF1 gene alterations, and preexisting T cell inflammation 
markers were observed to be less frequent in the Chinese 
population. Those data will lead to the hypothesis of the 
lower therapeutic effect of PD1ab in the advanced setting 
in East Asians than in Caucasian population (20). These 
observations suggest lower therapeutic effect of adjuvant 
PD1ab monotherapy in MM than in cutaneous melanoma. 

What do we know about adjuvant PD1ab 
monotherapy for MM?

Few retrospective studies have investigated the therapeutic 
effect of adjuvant PD1ab monotherapy for MM. Muto  
et al. (21) retrospectively compared the therapeutic effect of 
adjuvantPD1ab monotherapy in 78 patients with different 
clinical melanoma. Contrary to expectations, patients 
with MM (n=11) showed no significant difference in RFS 
compared to those with cutaneous melanoma (n=31) (21), 
which may be due to the small sample sizes and follow-
up periods (less than 12 months). Since there was no 
“wait and see” arm in this study, it is still unclear whether 
adjuvant PD1ab monotherapy truly improves RFS. Another 
retrospective study by Jacques et al. (22) compared adjuvant 
PD1ab monotherapy arm (55 patients) with “without 
adjuvant” matched control arm (28 patients) in patients with 
resected MM. No statistical significance were found in RFS 
and OS between the two arms [median RFS: 12.9 (95% CI: 
6.7–28.2) vs. 17.4 (95% CI: 7–34.5) months, P=0.38; median 
OS: >36 vs. >54 months, P=0.84] and they concluded that 
there is no clear benefit of adjuvant PD1ab monotherapy 
for MM (22).

How should we interpret the results of adjuvant 
toripalimab versus HDI in MM? 

Several study limitations should be considered, as addressed 
by the authors in this paper (6). First, HDI is currently 
not considered the standard-of-care adjuvant treatment 
for surgically resected melanoma in the era of ICIs, 
which compromises the significance of setting HDI as a 
competitive arm and prevents setting a placebo control 
group for ethical issues. Second, a previous randomized 
phase II trial for comparing two cohort of adjuvant HDI 
and complete resection alone without adjuvant therapy in 
patients with resected MM demonstrated 100% relapse rate 
in patients who underwent complete resection alone, while 
the HDI arm showed improved RFS and OS compared to 
surgery alone (5). The authors used those data from the 
complete resection alone arm for comparison. However, it 
should be highlighted that OS, the primary goal of clinical 
trials for adjuvant therapy, may be improved in the current 
era of ICIs, compared to previous data employing ICIs 
following recurrence in the surgery-alone arm. Additionally, 
the potential superiority of median RFS in the toripalimab 
arm in PD-L1 positive patients is that this analysis was likely 
underpowered given the smaller overall sample size of the 
study. While PD-L1 positivity is not clinically an impactful 
biomarker for cutaneous melanoma, it can be a potentially 
significant marker for an adequately stratified and/or sub-
group powered for analysis in patients with MM. Finally, 
since only Chinese patients were included in this study, it is 
unclear whether the findings can be extrapolated to other 
ethnic groups or whether the same drug can be used, given 
that Caucasians have a lower incidence of MM than Asians.

Despite such limitations, this randomized phase II study 
reveals similar survival outcomes between toripalimab and 
HDI with more safe and tolerable profiles for toripalimab 
in patients with MM after complete resection. The 
validation of adjuvant PD1ab monotherapy for MM in 
a prospective trial, though still tentative, is a significant 
contribution to the field of this rare clinical subtype of 
melanoma. This study will lead to future clinical trials in 
which the PD1ab monotherapy arm can be used as the 
control arm comparing with other novel adjuvant therapies 
for MM; however, further evidence is required to fully accept 
that PD1ab should be set as a standard-of-care. In fact, a 
very recent prospective trial reported by Lian et al. (23)  
compared the therapeutic effect of temozolomide plus 
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Table 2 Summary of ongoing clinical trials of neoadjuvant and/or adjuvant immunotherapy targeting on mucosal melanoma

Trial number Phase Enrollment Intervention Status
Study start 

(year/month)
Study completion 

(year/month)
Locations

NCT04462965 Phase II 294 Toripalimab + temozolomide Recruiting 2020/6 2025/6 China

NCT03241186 Phase II 36 Nivolumab + ipilimumab, followed 
by nivolumab

Active, not 
recruiting

2017/9 2023/9 US

NCT05545969 Phase II 44 Neoadjuvant: pembrolizumab + 
lenvatinib

Not yet 
recruiting

2023/5 2030/10 Australia

Adjuvant: pembrolizumab + 
lenvatinib

NCT03313206 Phase II 60 Neoadjuvant: pembrolizumab Recruiting 2018/5 2026/11 France

Adjuvant: pembrolizumab ± 
lenvatinib

NCT04318717 Phase II 16 Pembrolizumab + hypofractionated 
radiation therapy

Recruiting 2020/5 2027/7 US

NCT05111574 Phase II 99 Nivolumab Recruiting 2022/6 2023/12 US

Nivolumab + cabozantinib

NCT04879654 Phase II 45* Multimodality treatment including 
radiotherapy, toripalimab, and/or 
chemotherapy

Recruiting 2021/6 2026/5 China

*, sinonasal mucosal melanoma alone.

cisplatin with that of toripalimab in patients with resected 
MM in adjuvant setting. The temozolomide plus cisplatin 
arm showed significantly improved survivals compared with 
the toripalimab arm (median RFS: 28.2 vs. 12.0 months, 
P=0.04), DMFS (median DMFS: 42.0 vs. 19.0 months, 
P=0.02), and OS (median OS: 93.4 vs. 39.3 months, 
P=0.03). This data suggests that adjuvant temozolomide 
plus cisplatin may be a better option for resected MM than 
adjuvant PD1ab even in the era of ICIs.

Future perspectives: current ongoing clinical 
trials of ICIs for MM in neoadjuvant and/or 
adjuvant setting

Despite promising results of the current clinical trials of 
ICIs as an adjuvant treatment for cutaneous melanoma, they 
may be less effective in patients with MM. The difference in 
response to ICIs even in adjuvant setting may be due to the 
differences in the TMB, tumor immune microenvironment, 
or immune system not only between cutaneous melanoma 
and MM but also between other ethnic populations. The 
complexity in risk stratification for the location of MM 
may also carry the substantial risk for ineffectiveness of 

adjuvant therapies, even without regional nodal metastasis. 
Therefore, novel neoadjuvant and/or adjuvant combination 
therapies are warranted to obtain improved survival of 
patients with MM. Several clinical trials are presently 
ongoing to investigate the therapeutic effect and safety of 
various agents or treatment modalities in combination with 
PD1ab in patients with MM (Table 2). Those combination 
immunotherapies targeting different cancer-immunity 
cycles may be more promising strategy for resectable or 
resected MM.
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