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/ABSTRACT

The outcome of patients with mucosal melanoma treated
with ipilimumab is not defined. To assess the efficacy and
safety of ipilimumab in this melanoma subset, we performeda
multicenter, retrospective analysis of 33 patients with unre-
sectable or metastatic mucosal melanoma treated with ipili-
mumab. The clinical characteristics, treatments, toxicities,
radiographic assessment of disease burden by central radiol-
ogy review at each site, and mutational profiles of the pa-
tients’ tumors were recorded. Available peripheral blood
samples were used to assess humoral immunity against a
panel of cancer-testis antigens and other antigens. By the im-
mune-related response criteria of the 30 patients who
underwent radiographic assessment after ipilimumab at
approximately week 12, there were 1 immune-related
complete response, 1 immune-related partial response, 6
immune-related stable disease, and 22 immune-related
progressive disease. By the modified World Health Organi-

zation criteria, there were 1 immune-related complete re-
sponse, 1 immune-related partial response, 5 immune-
related stable disease, and 23 immune-related progressive
disease. Immune-related adverse events (as graded by Com-
mon Terminology Criteria for Adverse Events version 4.0) con-
sisted of six patients with rash (four grade 1, two grade 2),
three patients with diarrhea (one grade 1, two grade 3), one
patient with grade 1 thyroiditis, one patient with grade 3 hep-
atitis, and 1 patient with grade 2 hypophysitis. The median
overall survival from the time of the first dose of ipilimumab
was 6.4 months (range: 1.8—-26.7 months). Several patients
demonstrated serologic responses to cancer-testis antigens
and other antigens. Durable responses to ipilimumab were
observed, butthe overall response rate was low. Additionalin-
vestigation is necessary to clarify the role of ipilimumab in pa-
tients with mucosal melanoma. The Oncologist 2013;18:
726-732

Implications for Practice: Melanoma arising from the mucosal surfaces of the body is rare, and patients with this disease have a
poor prognosis. Although significant progress has been made in developing new therapies for patients with metastaticmelanoma
arising from the skin, very little is known about the effects of treatments for patients with mucosal melanoma. Ipilimumab is a
promising immunotherapy that has been shown to improve the overall survival of patients with cutaneous melanoma. The effi-
cacy of ipilimumab in patients with mucosal melanoma, however, remains unknown. This article describes the efficacy and tox-
icities of ipilimumab for patients with mucosal melanoma and shows that, although the overall response rate was low, some
patients can achieve durable responses with a reasonable side effect profile. This is the largest study of any specific systemic ther-
apy for patients with mucosal melanoma, although further study is needed.

INTRODUCTION

Mucosal melanoma (MM) is a rare subset of melanoma that is
clinically and biologically distinct from cutaneous melanoma.
Although complete surgical resection is the optimal manage-
ment of localized MM, given the sensitive anatomic locations
where MM arises such as the head and neck, vulvovaginal, or
anorectal mucosae, resection with adequate marginsis often not

possible. Relapse rates after surgery are high [1, 2] and most pa-
tients ultimately require systemic therapy. No prospective clini-
caltrials for patients with MM have been published, and the most
effective systemic therapy remains undefined.

Ipilimumab (Bristol-Myers Squibb, Princeton, NJ, http://
www.bms.com) is a monoclonal antibody that enhances anti-
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tumor immunity by blocking the negative regulatory function
of cytotoxic T-lymphocyte antigen 4. The overall survival ben-
efit of ipilimumab for patients with cutaneous melanoma has
been demonstrated in two phase Ill studies [3, 4]. Ipilimumab
was approved by the U.S. Food and Drug Association in March
2011 and has become a standard of care for patients with un-
resectable or metastatic melanoma. However, whether pa-
tients with MM benefit fromipilimumab is unknown. Very few
patients with MM were treated in the clinical trials during the
development ofipilimumab. Only preliminary data of patients
with MM treated withipilimumabin the expanded access pro-
grams have been presented [5, 6]. As the clinical use of ipili-
mumab continues to expand, defining its efficacy in patients
with MM is essential.

We conducted a multicenter, retrospective analysis of 33
patients with unresectable or metastatic MM treated with ip-
ilimumab. Herein, we report the clinical activity and toxicity
observed with this therapeutic approach. In an exploratory
manner, we also preliminarily describe antibody responses to
cancer-testis antigens and other antigens during treatment
with ipilimumab.

PATIENTS AND METHODS

After institutional review board approval, the databases of
three institutions (Memorial Sloan-Kettering Cancer Center,
Dana-Farber Cancer Institute, and Massachusetts General
Hospital) were queried for all patients with unresectable or
metastatic melanoma of primary mucosal origin treated with
single-agent ipilimumab. Patients receiving ipilimumab as
part of reinduction therapy were excluded. Demographic and
other clinical characteristics were determined from institu-
tional databases.

Diagnostic molecular pathology by mass spectroscopy
genotyping was performed to determine the presence of ge-
netic mutations involving the BRAF, NRAS, and c-KIT genes.
Fluorescence in situ hybridization was performed as previ-
ously described [7] to assess the presence of any c-KIT copy
number genetic alterations (amplification).

Efficacy and Toxicity Assessment

Tumor responses were assessed radiographically by a single
radiologist at each institution (M.B. or N.R.), with each radiol-
ogist blinded to clinical outcomes. The immune-related (ir) re-
sponse criteria (RC) and modified World Health Organization
(mWHO) response criteria were applied to determine each
patient’s response [8]. Patients were designated as having a
complete response (CR), partial response (PR), stable disease
(SD), or progressive disease (PD) by each set of radiographic
criteria at the time of the first radiographic assessment and at
each subsequent radiographic assessment. Overall survival
(OS) time was calculated by Kaplan-Meier methodology from
the time of the first dose of ipilimumab until the date last doc-
umented alive (censored) or date of death by any cause. Tox-
icity was determined by investigator-assessed chart review
and graded using Common Terminology Criteria for Adverse
Events [9] (version 4.0).

Serologic Analysis

The sera of treated patients were analyzed for antibody titers
against a panel of known antigens by enzyme-linked immu-
nosorbent assay (ELISA) as previously described [10]. The
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panel consisted mostly of cancer/testis antigens (NY-ESO-1,
MAGE-A1, MAGE-A3, MAGE-A4, MAGE-A10, MAGE-C1/CT7,
GAGE-2, MAGE-C2/CT10, CT45, HORMAD1/CT46, CT47, CX-
orf48, CXorf61, SAGE1, PASD1, CSAG2, NXF2, ACTL8, SSX1,
SSX2, SSX4, and XAGE-1) and other tumor-related antigens
(p53, ERG, GAG-HERV-K, SOX2, ATF2, UBQLN2, Melan-A, PLACL,
FAM178B, TRIM21, TCEA2, LIN28-A, Trp-2, HERV-W, and GAS7).
Results were considered positive if antibody titers were
greater than 1:100 and were considered to be significantly in-
creased if the titers rose by more than a factor of 5 between
any two time points. Seroreactivity against dihydrofolate re-
ductase was used as a negative control. Positive results were
confirmed in duplicate.

RESULTS

Thirty-three patients were included in the final analysis. Clini-
cal characteristics of the patients are indicated in Table 1. Of
note, the most common primary sites were sinonasal (12 pa-
tients), anorectal (8 patients), and vulvovaginal (8 patients).
Twenty-five (76%) patients had received systemic therapy for
their metastatic disease prior to ipilimumab.

On the basis of available tissue and timing of ipilimumab
treatment, some patients had undergone molecular analysis.
Twenty-two patients were tested for BRAF mutations; one pa-
tienthad a BRAFV600E mutation. Twenty-five patients under-
went analysis for c-KIT genetic aberrations; two patients had
exon 11 L576P mutations, one had an exon 11 V560D muta-
tion, and one had genetic amplification but no mutation.
Twenty patients underwent analysis for NRAS mutations; six
patients had NRAS mutations, as indicated in Table 1.

Eighteen patients received ipilimumab as part of two Bris-
tol-Myers Squibb clinical protocols: 16 patients were part of
an expanded-access protocol (CA184045) and two were part
of aprotocol for patients with brain metastases (CA184042). If
patients treated on these protocols achieved stable disease or
better at week 12, they were permitted to receive mainte-
nance ipilimumab on week 24 and thereafter every 12 weeks.
Fifteen patients received ipilimumab off protocol as part of
standard clinical practice at 3 mg/kg every 3 weeks for a max-
imum of four doses.

Response Analysis
Out of the 33 patientsincludedin the study, 30 were evaluable
for radiographic assessment of changes to their total tumor
burden following ipilimumab. Of the three patients who were
not radiographically evaluable, one patient did not have a ra-
diographic assessment after ipilimumab due to deterioration
from complications of chronic obstructive pulmonary disease
neither related to ipilimumab nor melanoma; one had pro-
gressive central nervous system disease requiring treatment
and did not undergo subsequent systemic disease radio-
graphic assessment; and one had a nonmeasurable esopha-
geal primary lesion at baseline and after ipilimumab, making
assessment of the change in total tumor burden not possible.
By the irRC, at the time of the first radiographic assess-
ment (approximately week 12), there were one irCR, oneirPR,
and six irSD cases. Both the irCR and irPR were confirmed on
subsequent scans as required by the irRC. Twenty-two pa-
tients had PD at the time of the first scan; however, only 10 of
these patients with PD had a follow-up scan to document pro-
gression as required by irRC (Fig. 1). The overall response rate
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Table 1. Patient clinical and treatment characteristics (n = 33)

Characteristic Value
Age, median years (range) 65 (35-90)
Sex, n (%)
Male 14 (42)
Female 19 (58)
Baseline ECOG performance status, n (%)
0 19 (58)
1 12 (36)
=2 2 (6)
Primary site, n (%)
Sinonasal 12 (36)
Anorectal 8 (24)
Vulvovaginal 8 (24)
Urothelial 2 (6)
Cervical 1(3)
Esophageal 1(3)
Oral cavity 1(3)
Stage, n (%)
Locally advanced, unresectable 2 (6)
Metastatic 31 (94)
Patients with elevated LDH (%) 50
Genetic aberrations, n (% of all tested for
each mutation)
BRAF (V600E) 1/22 (5)
KIT 4/25 (16)
NRAS 6/20 (30)
Lines of systemic therapy prior to
ipilimumab, n (%)
Treatment naive 8 (24)
1 17 (52)
2 6 (18)
3 2 (6)
Patients receiving ipilimumab dose, n (%)
3 mg/kg 25 (76)
10 mg/kg 8 (24)
No. of ipilimumab doses, median (range)
3 mg/kg 4 (2-8)
10 mg/kg 4 (2-17)
Patients treated on ipilimumab trials, n (%)
Expanded Access Program (CA184045) 16 (48)

Phase Il Study for Patients with Brain 2 (6)
Metastases (CA184042)

Data may be rounded to the nearest whole number.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; LDH,
lactate dehydrogenase.

by irRC in evaluable patients was 6.7% (2 of 30 patients; 95%
confidence interval [CI]: 0.8%—22.1%). By the mWHO criteria,
at the time of the first radiographic assessment (approxi-
mately week 12), one CR, one PR, and five SD cases were ob-
served. Twenty-three patients had PD at the time of the first
scan. One patient classified as irSD was reclassified as having
PD by mWHO giventhe appearance of new lesions. The overall
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response rate in evaluable patients by mWHO (6.7%, 2 of 30
patients) was identical to the response rate by the irRC.

The patient who achieved a complete response by both
irRCand MWHO had MM arising from the urinary bladder with
metastatic sites involving the perivesical wall, retroperito-
neum, liver, and lung. Ipilimumab was administered at 3 mg/
kg, and the complete response has been durable, currently
ongoing at 22 weeks (Fig. 2). This patient had not received any
treatment for metastatic disease prior to ipilimumab and suf-
fered from hypophysitis requiring ongoing treatment with re-
placement hydrocortisone and thyroid hormone. The patient
who achieved a PR by both irRC and mWHO had previously
been treated with sunitinib and achieved a response to ipili-
mumab that lasted 56 weeks. Ipilimumab therapy in this pa-
tient was associated with a persistent grade 1 rash. This patient
subsequently developed progressive disease and died 2.4 years
after starting ipilimumab (Table 2). One patient previously
treated with cisplatin, vinblastine, and dacarbazine and also
imatinib nearly met criteria for an irPR with a reduction in
baseline tumor burden of —49.4% but was classified asachiev-
ing irSD. This patient ultimately progressed after 39 weeks.

Overall Survival Analysis

After a median follow-up of 9.9 months (range: 5.8-20.2
months) for survivors, the median overall survival for the en-
tire cohort was 6.4 months (Fig. 3). Mutational status, ipili-
mumab dose, baseline lactate dehydrogenase, baseline
Eastern Cooperative Oncology Group performance status,
and number of prior therapies were not associated with over-
all survival by univariate analysis. The median baseline abso-
lute lymphocyte count (ALC) was 780 cells/uL; the baseline
ALC was not associated with OS.

Toxicity Analysis

Rash was the most common immune-related adverse event
(irAE), affecting six patients (Table 3). Although most cases
were grade 1, two patients had grade 2 rashes. Three patients
had diarrhea. Two of these three patients suffered grade 3 di-
arrhea. Less common irAEs included one patient with thyroid-
itis (grade 1), one patient with hypophysitis (grade 2), and one
patient with hepatitis (grade 3). No infrequent irAEs such as
uveitis or pneumonitis were experienced. Some patients re-
quired systemic steroids to treat their irAEs; however, all toxici-
ties resolved without significant long-term sequelae. Although
the numbers were small, there did not seem to be anipilimumab
dose-dependent effect on the occurrence of irAEs.

Serologic Analysis

Nine patients treated at Memorial Sloan-Kettering Cancer
Center had sera available for analysis prior to and after at least
one ipilimumab dose. Of these patients, one experienced se-
roconversion to the defined cancer-testis antigen NY-ESO-1
after two doses of ipilimumab. This patient did not display an-
tibody reactivity to the other tested antigens; although stable
disease was achieved at first radiographic assessment (week
15), disease progression ultimately occurred. Another patient
with progressive disease was seropositive against the p53,
GAG-HERV-K, and CSAG2 antigens both before and after ipili-
mumab. A third patient was seropositive for GAG-HERV-K be-
fore and after ipilimumab and had an increase in antibody
titers against the CT45 antigen during ipilimumab treatment;
this third patient had progressive disease. The other six pa-
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Table 2. Characteristics of patients who achieved complete or partial response by both immune-related response criteria and

modified World Health Organization response criteria

Characteristic

Complete response Partial response

Time since first ipilimumab dose to date last known alive/date of death (days) 203 874 (died)
Age at first ipilimumab dose (yr) 87 79
Prior therapy None Sunitinib
Primary site Urothelial Sinonasal
Mutations evaluated NRAS G13C mutation Wild-type KIT
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Figure 1. Spider-plot demonstrating changes in tumor burden over time for each of the 30 radiographically evaluable patients. Tumor
burden was assessed as the sum of the products of the perpendicular diameters of each target lesion as per the immune-related re-
sponse criteriaand modified World Health Organization response criteria. The gray shaded areas indicate the cutoffs for partial response
(=50% tumor burden reduction) or progressive disease (=25% tumor burden increase).

tients evaluated were not reproducibly seropositive to the
antigens in the defined panel.

In addition to the nine patients who had sera samples avail-
able before and after ipilimumab, an additional patient had se-
rum available for analysis at the time of the third dose and 2
weeks after the fourth dose of ipilimumab. This patient was sero-
positive for antibodies directed against NY-ESO-1 and p53 but
had progressive disease. Another patient with progressive dis-
ease had serum available 6 months after the fourth dose of ipili-
mumab demonstrating seroreactivity against the antigen CT45.

DISCUSSION

Our retrospective study evaluating the activity of ipilimumab
in 33 patients with advanced MM provides evidence that al-
though the response rate is low, ipilimumab can result in du-
rable antitumor effects in a subset of patients with MM. The
overall durable response rate (CR and PR) by both irRC and
mWHO in our study was 6.7%. These results are consistent with
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response rates by mWHO of 4.2%—-10.9% reported in prior trials
of ipilimumab monotherapy for patients predominantly with cu-
taneous melanoma [4,11-13]. Although the overall patient num-
bers are relatively low, the rate of irAEs we observed appears to
be consistent with prior trials as well, including the 8% rate (10
out of 131 patients) of grade 3+ toxicity in patients with MM re-
ported from the ipilimumab expanded access program [6]. The
median overall survival of 6.4 months seen in our cohort s consis-
tent with the median overall survival of 6.7 months presented for
patients with MM treated with ipilimumab in the Italian ex-
panded access program [5].

Limited published data exist regarding the efficacy of thera-
pies commonly used for cutaneous melanoma in patients with
MM. One prior publication reported the efficacy of dacarbazine-
based chemotherapy regimens in patients with noncutaneous
melanoma [14]. Although MM was found to be a poor prognostic
factor in multivariate analysis in this study, patients had received

©AlphaMed Press 2013



730

Ipilimumab for Patients With Mucosal Melanoma

Baseline

Figure 2. Representative images of a patient achieving a com-
plete response both by immune-related response criteria and
modified World Health Organization response criteria. The pa-
tienthad a primary mucosal melanomainvolving the bladder with
perivesical metastases. Small hepatic, pulmonary, and retroperi-
toneal metastases were also present. The complete response has
been durable, ongoing at 22 weeks.
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Figure 3. Overall survival of cohort (n = 33).

avariety of dacarbazine-based regimens, and the specific efficacy
for patients with MM was not independently reported.

Smaller series have reported the efficacy of biochemo-
therapy in patients with MM. The response rate we observed
in our study is lower than the response rates of 36%—47% re-
ported in single-institution studies of biochemotherapy (cis-
platin, vinblastine, dacarbazine, interleukin-2, and interferon-
alpha) for patients with MM [15—-17]. The patient population
treated in these studies was largely treatment naive and
younger than our patient population, which may have led to a se-
lection bias favoring the efficacy of biochemotherapy. Further-
more, these prior studies of biochemotherapy for patients with
MM were small, ranging from 11 to 18 patients each.

Significant efforts in genetically profiling MM have re-
vealed important genetic differences between MM and cuta-
neous melanoma. Whereas almost 50% of patients with
cutaneous melanoma will harbor a mutation in the serine-
threonine protein kinase BRAF [18, 19], BRAF mutations have
been found less frequently in patients with MM [20, 21]. In-
stead, patients with MM have a high proportion of activating
mutations and/or amplifications involving the receptor ty-
rosine kinase gene, c-KIT [22, 23].

Our study of patients with MM revealed a similar pattern
with a higher level of c-KIT genetic aberrations (16% of tumors
tested) compared with BRAF mutations (5% of tumors tested).
Importantly, however, this study selected patients with MM
treated with ipilimumab. This may have led to an underrepre-
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sented number of patients with BRAF or KIT mutations who
may have instead been treated with BRAF inhibitors such as
vemurafenib or KIT inhibitors such asimatinib. We did not ob-
serve correlations between ipilimumab response and the un-
derlying genetic subtype of MM, possibly due to the small
number of patients within each group.

The proportion of NRAS mutations (30% of tumors tested)
observedin our cohort was higher than expected. Since the pres-
ence of NRAS mutations has been associated with inferior OS in
patients with advanced melanoma in some series [24], although
speculative, this may have influenced the lower median OS time
observed (6.4 months) in our cohort compared with the median
OStime of 10.1 monthsina phaselll evaluation of ipilimumab [4].
Biological differences between MM and cutaneous melanoma,
independent of mutational status, or differences in baseline pa-
tient characteristics may also be involved in this observed differ-
ence in median OS. Itis also possible that our observed lower OS
time may have been due to the fact that many patients were
treated on the compassionate, expanded access trial of ipili-
mumab and may not have otherwise been considered appropri-
ate clinical trial candidates. Further, the baseline ALC of 780 cells
per microliter suggests that the cohort was generally lym-
phopenic at the start of ipilimumab therapy. Because a low ALC
has been described to be a poor prognostic characteristic for pa-
tients with malignancy, it is possible this may be an additional re-
flection of the poor underlying health of our cohort prior to
ipilimumab therapy [25]. We speculate that this may also be re-
lated to the shorter median OS time seen in this small cohort
compared with patients with cutaneous melanoma treated in
prior phase Ill trials.

Our investigation is limited by several factors. First, the
retrospective nature may have led to an underreporting of
irAEs, which were considered when they were clearly docu-
mented in the medical record. Further, our cohort size of 33
patients is small. Sample size limitations may have therefore
obscured real differences that exist among patients with vari-
ous genetic abnormalities or other clinical characteristics,
possibly relevant to ipilimumab response. Nevertheless, mu-
tational status was not shown to be associated with ipili-
mumab response in another study, similar to our results [26].
Finally, our cohort was heterogeneous, and patients received
treatment with various ipilimumab doses and schedules.

Despite these inherent limitations, to our knowledge, this in-
vestigation represents the first published clinical experience re-
porting the outcomes of patients with MM treated with
ipilimumab. Itis the largest of any prior study evaluating systemic
therapy for patients with MM [15—17], and three cancer centers
were involved to minimize biases inherent in single-institutional
studies.

As advances in the molecular profiling of MM lead to novel
targeted therapeutic strategies, understanding the role of ipili-
mumab in the treatment of MM is essential. Ipilimumab appears
to have activity in a subset of patients with MM, and patients with
this melanoma subtype should not be excluded from future im-
munotherapy clinical trials. Immunologic mechanisms yet to be
discovered thatare unique to MM may exist that could ultimately
be manipulated to maximize responses to immunotherapy.

Our preliminary descriptive serologic analyses revealed
that patients with mucosal melanoma can have measurable
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Table 3. Immune-related adverse events (CTCAE v. 4.0)
Ipilimumab at 3 mg/kg (n = 26) Ipilimumab at 10 mg/kg (n = 8)

Immune-related adverse event Total (%) Grade 3+ (%) Total (%) Grade 3+ (%)
Rash 4 (15) 0 2 (25) 0

Diarrhea 4 (15) 2(8) 0 0

Thyroiditis 1(4) 0 0 0

Hepatitis 1(4) 0 0 0
Hypophysitis 1(4) 0 0 0

immune responses to known cancer-testis antigens and other
antigens. The seroconversion observed in one patient to NY-
ESO-1 and the increase in antibody reactivity to CT45 after ip-
ilimumab therapy is suggestive, but not conclusive, of
ipilimumab’s immunomodulatory role in this patient popula-
tion.Serum samples were not available from the two respond-
ing patients to compare changes in antibody titers between
responders and nonresponders. Inferences correlating anti-
body responses with clinical outcomes would therefore re-
quire a larger patient cohort. These serologic analyses were
intended to be very exploratory and hypothesis generating.
CT45 has been described as a cancer testis antigen expressed
in classical Hodgkin lymphoma, melanoma, and other malignan-
cies [27, 28]. Antibody responses to this antigen are rare. Inter-
estingly, we found two patients in our small cohort who were
seropositive for CT45. Whether this unexpected finding repre-
sents a unique immunologic response in patients with mucosal
melanoma that could be relevant for future immunotherapeutic
approaches requires further study. GAG-HERV-K is a retroviral
antigen that has been described in men with prostate cancer
[29]. Neither of the two patients with detectable antibody titers
against GAG-HERV-K had a known history of prostate cancer, but
both were older men for whom this diagnosis was possible.
Although some patients achieved durable responses, the
overall response rate in this cohort was low. This may be re-
lated to the unique biology of MM, but it requires further
study. We expect the role of ipilimumab for patients with MM
will be further clarified after results are ultimately available
from the currently ongoing prospective study of ipilimumab
for patients with MM (NCT 01355120). Additional research is
also necessary to define the possibly distinct immunologic
mechanisms that may be involved in immunotherapeutic ap-
proaches for patients with metastatic mucosal melanoma.
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