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Checkpoint inhibitors in treatment of metastatic mucosal
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Abstract: Mucosal melanoma (MM) is rare and of extremely poor prognosis. Although significant

progress has been made in developing new therapies for patients with metastatic melanoma arising from the

cutaneous, knowledge about the effects of treatments for patients with MM is limited. In this review we aim

to summarize and evaluate related trials.
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Introduction

Mucosal melanoma (MM) is an extremely rare and aggressive
malignancy which is clinically and biologically distinct from
cutaneous melanoma. Most MMs are tending to be diagnosed
at a late stage because of their often obscured anatomic site
of origin (1). There is a rich vascular and lymphatic supply
of mucosal sites, leading to a greater inclination of local,
regional, and distal recurrence, as well as regional and distant
metastasis (2,3). Furthermore, with the limited number of
cases and lack of enough prospective randomized clinical
trials, there is no standard of care for treatment in MM.
Given these factors, MM commonly presents at a more
advanced stage with a very poor prognosis and significantly
worse outcomes than cutaneous melanoma (1,4-6).

Based on less cases and randomized trials, patients
are commonly treated with the same regimens used for
cutaneous melanoma. Nowadays, with the advancement in
molecular targeted therapy and immunotherapy, outcomes
have been improved in patients with metastatic melanoma.
As compared to targeted therapy, immunotherapy can
induce durable disease control and long-term survival in
patients with metastatic disease, which has dramatically
shaped the treatment landscape for metastatic melanoma.
Ipilimumab, an antibody that blocks the cytotoxic
T-lymphocyte antigen-4 (CTLA-4) immune checkpoint,
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is approved by the United States Food and Drug
Administration (FDA) based on an overall survival (OS)
advantage in patients with metastatic melanoma (7,8).
Additionally, targeting the inhibitory receptor/ligand axis
PD-1/PD-L1 with monoclonal antibodies has shown
remarkable antitumor activity in patients with melanoma
in large phase I studies (9,10). However, very few patients
with MM were treated in the clinical trials with treatment
of checkpoint blockade (include Ipilimumab and PD-1/PD-
L1 antibodies). Therefore it is unknown whether patients
with MM can benefit from these agents. As the clinical use
of checkpoint blockade continues expanding, identifying its
efficacy in MM patients is essential. This review summarizes
the important updates on checkpoint blockade in the
treatment of MM.

CTLA-4 blockade

Ipilimumab, was the first therapy demonstrated to improve
OS in melanoma and was approved as a new therapy for
melanoma by U.S. Food and Drug Administration in
2011. Phase III studies show an OS benefit for patients
with advanced melanoma (7,8). However, the efficacy
of ipilimumab in MM is not clear yet. In a multicenter,
retrospective analysis of unresectable or metastatic MM treated
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with ipilimumab, 30 patients who underwent radiographic
assessment after ipilimumab at approximately week 12 were
evaluated by the immune related response criteria. There was
one immune-related complete response (irCR), one immune-
related partial response (irPR), six immune-related stable
diseases (irSD) and 22 immune-related progressive disease.
Immune-related adverse events consisted of six patients with
grades 1-2 rash, three patients with grades 1-3 diarrhea,
one patient with grade 1 thyroiditis, one patient with grade
3 hepatitis, and one patient with grade 2 hypophysitis. The
median OS from the time of the first dose of ipilimumab was
6.4 months (11). In 2014, an Italy study reported efficacy and
safety of ipilimumab 3 mg/kg in 71 patients with pretreated,
metastatic, MM. One (1%) had an irCR and seven had (10%)
irPR, with an immune-related best overall response rate
(irBORR) of 12%. Seventeen patients had irSDj; the immune-
related disease control rate (irDCR) was 25/69. Median
duration of irSD was 6.7 months with a median follow-up of
21.8 months. Median OS was 6.4 months. The 1-year OS rate
was 35%. Median PFS was 4.3 months, and the 1-year PFS
rate was 15%. A total of 33 (48%) reported AEs of any grade,
Severe (grade 3 or 4) adverse events (AEs) were reported in
11 patients (16%) and considered treatment-related in six
patients (9%), comprising diarrhoea (n=3), rash (n=1), liver
toxicity (n=1) and asthenia (n=1). Treatment-related AEs
were generally reversible with management of per protocol-
specific guidelines, with a median time to resolution of
2.6 weeks (range, 0.7-8.7 weeks) (12). Another trial assessing
Ipilimumab and radiation therapy for melanoma brain
metastases, the survival of the SRS and ipilimumab group was
than SRS alone median of 19.9 vs. 4.0 months; P=0.009). Four
of 10 evaluable patients (40.0%) who received ipilimumab
prior to radiotherapy demonstrated a partial response (PR)
to radiotherapy, compared with 2 of 22 evaluable patients
(9.1%) who did not receive ipilimumab. Ipilimumab was
associated with a significantly reduced risk of death in patients
with melanoma brain metastases who previously received
radiotherapy, supporting the need for multimodality therapy
to optimize patient outcomes (13). Limitations of this study
included small sample sizes, retrospective, and only three
patients were enrolled (two for Ipilimumab + SRS, one
for SRS). These trials suggest that ipilimumab treatment
is beneficial and well tolerated in patients with metastatic
MM. However, all these studies were retrospective and small
sample-sized, thus more randomized studies need to be
performed in the future.

Tremelimumab, another human antagonist antibodies
targeting human CTLA-4, has been being investigated in
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clinical trials. A phase II trial of tremelimumab monotherapy
in 251 melanoma patients demonstrated an ORR of 6.6%,
with prolonged duration of response among responders
ranging from 8.9 to 29.8 months (14). However, a phase III
study of tremelimumab was halted after an interim analysis
failed to demonstrate benefit in OS compared with standard
chemotherapy, although the median duration of response
was longer in patients responding to tremelimumab (15). A
phase II trial combining tremelimumab with interferon alfa-
2b demonstrated a best ORR of 24%, with an additional
38% of subjects experiencing stable disease (SD). OS was
21 months, significantly longer than reported with
ipilimumab or tremelimumab monotherapy (16). However,
the efficacy and safety of tremelimumab in patients with
resected MM has not been evaluated.

PD-1/PD-L1 blockade

Programmed cell death-1 (PD-1), an immunoinhibitory
receptor of the CD28 family, plays a major role in tumor
immune escape (17,18). The interaction of PD-1 with its
two ligands, B7-H1 and B7-DC (PD-L1 and PD-L2), occurs
predominantly in peripheral tissues including the tumor
microenvironment and leads to apoptosis and downregulation
of T-cell effector function (19). Monoclonal antibodies
against PD1 and its ligand (PD-L1), the second generation
immunomodulatory antibodies, displayed significant durable
benefits in patients with MM (10,20,21).

In the first-in-human study of the PD-1 immune
checkpoint inhibitor nivolumab, an acceptable safety profile
and durable objective tumor regressions were observed in
patients with advanced solid tumors, including 26 of 94
melanoma patients (9). In another phase I study, 9 of 55
patients with advanced, previously treated melanoma had
objective responses [three complete responses (CR) and six
PR] after being treated with the anti-PD-L1 monoclonal
antibody. Five of these patients had response for at least
1 year and five were ongoing at the time of data analysis.
Furthermore, fourteen of 55 patients had SD that lasted
more than 24 weeks (10). Objective responses with another
PD-1-directed inhibitory antibody, lambrolizumab, were
recently reported in 44 of 117 (38%) patients with advanced
melanoma treated in a phase I study (21). A study of 107
patients with advanced melanoma reported that median OS
in nivolumab-treated patients (62% with two to five prior
systemic therapies) was 16.8 months, and 1- and 2-year
survival rates were 62% and 43 %, respectively. Among
33 patients with objective tumor regressions (31%), the
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median response duration was 2 years. Seventeen patients
discontinued therapy for other reasons rather than disease
progression, and 12 (71%) of 17 maintained responses
off-therapy for at least 16 weeks. Objective response and
toxicity rates were similar to those reported previously (22).
However, most of these trials focus on cutaneous melanomas
and the efficacy of anti-PD1 therapy for this MM is still
unknown. Recently, a case report indicated that a patient
with advanced MM responded to anti-PD1 therapy.
This patient had an initial nearly CR and remained in
remission for 14 months after discontinuing treatment (23).
These results suggest that nivolumab may have an impact
on survival in patients with advanced melanoma with
an acceptable long-term safety profile. Nevertheless,
randomized clinical trials on anti-PD-1 antibody in patients
with MM are lacking and need to be verified.

For PD-L1 antibody, a multicenter phase I trial provides
the first clinical evidence in efficacy. Fifty of 207 patients
were melanoma patients. Objective responses were observed
in 17% of patients (9 of 52) with melanoma, including three
CRs. Many responses were durable, with five responses lasting
for more than 1 year. In addition, 27% of patients achieved
SD, lasting for more than 24 weeks. Grade 3/4 adverse
effects were observed in 9% of patient treated with the drug,
including fatigue, emesis, infusion reaction and lymphopenia.
No treatment-related death was reported (24). Whether anti-
PD-L1 antibody can be used for therapy for metastatic MM

will need to be confirmed.

Conclusions

Although monoclonal antibodies targeting immune
checkpoint proteins (include Ipilimumab and PD-1/PD-L1
antibodies) have elicited long-lasting anti-cancer response
in metastatic melanoma, randomized clinical trials on
checkpoint inhibitors in patients with metastatic MM are
limited. It is expected that the role of checkpoint inhibitors
in patients with metastatic MM will be further clarified after
results of more prospective studies are ultimately available
in future.

Acknowledgements

Disclosure: The authors declare no conflict of interest.

References

1. Chang AE, Karnell LH, Menck HR. The National

© Chinese Clinical Oncology. All rights reserved.

10.

11.

12.

13.

14.

15.

www.thecco.net

Page 3 of 4

Cancer Data Base report on cutaneous and noncutaneous
melanoma: a summary of 84,836 cases from the past
decade. The American College of Surgeons Commission
on Cancer and the American Cancer Society. Cancer
1998:83:1664-78.

Wong JH, Cagle LA, Storm FK, et al. Natural history

of surgically treated mucosal melanoma. Am J Surg
1987;154:54-7.

Wu E, Golitz LE. Primary noncutaneous melanoma. Clin
Lab Med 2000;20:731-44.

Thompson LD, Wieneke JA, Miettinen M. Sinonasal tract
and nasopharyngeal melanomas: a clinicopathologic study
of 115 cases with a proposed staging system. Am J Surg
Pathol 2003;27:594-611.

Patel SG, Prasad ML, Escrig M, et al. Primary mucosal
malignant melanoma of the head and neck. Head Neck
2002;24:247-57.

Owens JM, Roberts DB, Myers JN. The role of
postoperative adjuvant radiation therapy in the treatment
of mucosal melanomas of the head and neck region. Arch
Otolaryngol Head Neck Surg 2003;129:864-8.

Hodi FS, O’Day SJ, McDermott DF, et al. Improved
survival with ipilimumab in patients with metastatic
melanoma. N Engl ] Med 2010;363:711-23.

Robert C, Thomas L, Bondarenko I, et al. Ipilimumab plus
dacarbazine for previously untreated metastatic melanoma.
N Engl ] Med 2011;364:2517-26.

Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity,
and immune correlates of anti-PD-1 antibody in cancer. N
Engl J Med 2012;366:2443-54.

Brahmer JR, Tykodi SS, Chow LQ, et al. Safety and
activity of anti-PD-L1 antibody in patients with advanced
cancer. N Engl ] Med 2012;366:2455-65.

Postow MA, Luke JJ, Bluth MJ, et al. Ipilimumab for
patients with advanced mucosal melanoma. Oncologist
2013;18:726-32.

Del Vecchio M, Di Guardo L, Ascierto PA, et al. Efficacy
and safety of ipilimumab 3mg/kg in patients with
pretreated, metastatic, mucosal melanoma. Eur ] Cancer
2014;50:121-7.

Silk AW, Bassetti MF, West BT, et al. Ipilimumab and
radiation therapy for melanoma brain metastases. Cancer
Med 2013;2:899-906.

Kirkwood JM, Lorigan P, Hersey P, et al. Phase II trial of
tremelimumab (CP-675,206) in patients with advanced
refractory or relapsed melanoma. Clin Cancer Res
2010;16:1042-8.

Ribas A, Kefford R, Marshall MA, et al. Phase III

Chin Clin Oncol 2014;3(3):37



Page 4 of 4

16.

17.

18.

19.

20.

randomized clinical trial comparing tremelimumab with
standard-of-care chemotherapy in patients with advanced
melanoma. J Clin Oncol 2013;31:616-22.

Tarhini AA, Cherian J, Moschos SJ, et al. Safety and
efficacy of combination immunotherapy with interferon
alfa-2b and tremelimumab in patients with stage IV
melanoma. J Clin Oncol 2012;30:322-8.

Okazaki T, Honjo T. The PD-1-PD-L pathway in

immunological tolerance. Trends Immunol 2006;27:195-201.

Keir ME, Liang SC, Guleria I, et al. Tissue expression of
PD-L1 mediates peripheral T cell tolerance. ] Exp Med
2006;203:883-95.

Keir ME, Butte MJ, Freeman GJ, et al. PD-1 and its
ligands in tolerance and immunity. Annu Rev Immunol
2008;26:677-704.

Berger R, Rotem-Yehudar R, Slama G, et al. Phase

I safety and pharmacokinetic study of CT-011, a
humanized antibody interacting with PD-1, in patients

Cite this article as: Lian B, Guo J. Checkpoint Inhibitors in

Treatment of Metastatic Mucosal Melanoma. Chin Clin Oncol
2014;3(3):37. doi: 10.3978/j.issn.2304-3865.2014.07.05

© Chinese Clinical Oncology. All rights reserved.

21.

22.

23.

24.

www.thecco.net

Lian and Guo. Checkpoint inhibitors in metastatic mucosal melanoma

with advanced hematologic malignancies. Clin Cancer
Res 2008;14:3044-51.

Hamid O, Robert C, Daud A, et al. Safety and tumor
responses with lambrolizumab (anti-PD-1) in melanoma.
N Engl ] Med 2013;369:134-44.

Topalian SL, Sznol M, McDermott DE, et al. Survival,
durable tumor remission, and long-term safety in patients
with advanced melanoma receiving nivolumab. J Clin
Oncol 2014;32:1020-30.

Min L, Hodi FS. Anti-PD1 following ipilimumab for
mucosal melanoma: durable tumor response associated
with severe hypothyroidism and rhabdomyolysis. Cancer
Immunol Res 2014;2:15-8.

Wolchok JD, Hoos A, O’Day S, et al. Guidelines for the
evaluation of immune therapy activity in solid tumors:
immune-related response criteria. Clin Cancer Res
2009;15:7412-20.

Chin Clin Oncol 2014;3(3):37



