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ABSTRACT

Background. Ipilimumab improves overall survival (OS) in
advancedmelanoma.Acralmelanoma isanuncommonclinical
subtype of this disease associated with poor prognosis. The
clinical activity of ipilimumab has not been well-defined in
advanced acral melanoma.
Methods.We retrospectively reviewed the demographics,
treatment history, and clinical outcomes for all patientswith acral
melanoma treated with ipilimumab from two academic centers
between February 2006 and June 2013. Using Cox proportional
hazards models, we assessed for factors that correlated with OS.
Results. A total of 35 patients with acral melanoma received
ipilimumab. Melanomas arose on volar surfaces (n 5 28) and
subungualsites(n57);stageM1cdiseasewaspresent in54%,and
45% had elevated serum lactate dehydrogenase (LDH). Best

responsebyRECIST1.1criteriawascompleteresponsein1patient,
partial response in 3, and stable disease (SD) in 4 for an objective
responserate(ORR)of11.4%andaclinicalbenefit rate(ORR1SD)
at 24 weeks of 22.9%. Median progression-free survival was
2.5 months (95% confidence interval [CI]: 2.3–2.7 months);
medianOSwas 16.7months (95%CI: 10.9–22.5months). Normal
LDHandabsolute lymphocyte count$1,000at7weekspredicted
longer OS. Immune-related adverse events (irAEs) were noted
in 16 patients including 7 with grade 3/4 irAEs (20%).
Conclusion. Ipilimumab is clinically active in acral melanoma
with similarORRandOS comparedwithunselectedmelanoma
populations. Ipilimumab remains a viable therapeutic option
for patients with advanced acral melanoma. The Oncologist
2015;20:648–652

Implications forPractice: Ipilimumabisacommonlyused immunetherapythat improvessurvival inmetastaticmelanoma.Theclinical
activity of ipilimumab in certain rare melanoma subtypes, such as uveal or mucosal melanomas, is suboptimal. Acral melanoma is
another unusual subtype of this disease that arises on the palms, soles, and nailbeds. In this study of 35 patientswith acralmelanoma
from 2 centers, ipilimumab was found to have activity that appears equivalent to unselected melanoma (response rate of 11.4%,
median overall survival of 16.7 months). Ipilimumab remains a viable treatment option for this melanoma subpopulation.

INTRODUCTION

Ipilimumab was the first agent to demonstrate improved
overall survival in advancedmelanoma in a randomized phase
III trial [1, 2].This agent is amonoclonal antibody to cytotoxic T
lymphocyte antigen-4 (CTLA-4), which activates antitumor
immunityby inhibiting this key immuneregulatorycheckpoint.
Despite low response ratesbyclassicallydeterminedmethods,
approximately 20% of patients survive 3–5 years after starting
therapy, nearly twice that of historical controls [1, 3, 4].
Recently, retrospective reviews have shown that ipilimumab
has modest clinical activity in uveal and mucosal melanomas,
uncommon subtypes of this disease [5–8]. Although these
subgroups have not been directly compared with cutaneous

melanoma, the objective response rate and median overall
survival appears inferior to unselected, largely cutaneous,
melanoma populations.

Acral melanoma is another uncommon, atypical form of
melanoma that arises on the volar (palms and soles) and
subungual (nailbeds) surfaces. Despite comprising only 2%–10%
of all melanomas, acral melanoma is themost frequent subtype
in patients of African,Middle Eastern, andAsian descent [9–11].
Acral melanoma confers a worse overall prognosis compared
with cutaneousmelanomas inWestern series (largely in thepre-
ipilimumab/BRAF inhibitor era), although this negative effect is
notclear inAsianstudies [9,12–16].Thespectrumandfrequency

Correspondence: Douglas B. Johnson, M.D., M.S.C.I., Vanderbilt University Medical Center, 2220 Pierce Avenue, 777 Preston Research Building,
Nashville,Tennessee 37232, USA.Telephone: 615-936-3524; E-Mail: douglas.b.johnson@vanderbilt.edu ReceivedDecember 9, 2014; accepted
forpublicationMarch10,2015;publishedOnlineFirstonMay11,2015.©AlphaMedPress1083-7159/2015/$20.00/0http://dx.doi.org/10.1634/
theoncologist.2014-0468

TheOncologist 2015;20:648–652 www.TheOncologist.com ©AlphaMed Press 2015

mailto:douglas.b.johnson@vanderbilt.edu
http://dx.doi.org/10.1634/theoncologist.2014-0468
http://dx.doi.org/10.1634/theoncologist.2014-0468
http://www.TheOncologist.com


of genetic alterations in this subtype is distinct from cutaneous
melanoma; KITmutations occur more commonly (15%–20% vs.
1%), BRAFV600 mutations arise less often (15% vs. 45%–50%),
and NRAS mutations are found at similar incidence (15%–20%)
[17, 18]. Accordingly, no genotype-specific treatments are
available for many patients, thus making ipilimumab and other
immune therapies the principal therapeutic strategy for patients
with advanced acralmelanoma. In addition, the frequencyofmu-
tations overall in acral melanoma is much less than in cut-
aneousmelanoma [19].Defining the role andclinical activityof
ipilimumab in this unique clinical and molecular subset of this
disease is critical.

We conducted a retrospective analysis of 35 patients
from two centers with locally advanced or metastatic acral
melanoma who received ipilimumab in a clinical trial or as
a commercially available therapy. Here,we report the clinical
efficacy and toxicity of ipilimumab in this patient population.

METHODS

Patients
After institutional review board approval was obtained, we
identified patients with acral melanoma who received ipilimu-
mab from existing, prospectively collected institutional data-
bases. Acral melanoma was clinically defined as melanomas
arising on the volar (palmar or plantar) or subungual surfaces.
Each patient sample was reviewed by pathologists at the
treating institutions confirming the diagnosis of acral mela-
noma. Clinical data were collected from patients treated at
Memorial Sloan-Kettering Cancer Center (MSKCC; n5 27) and
Vanderbilt IngramCancerCenter (VICC;n58). All patientswho
receivedat leastonedoseof ipilimumabbetweenMay2006and
June 2013 were included. Clinical data collected included age,
gender, siteofprimary tumor,tumorgenotyping,AmericanJoint
Committee on Cancer (AJCC) melanoma stage at diagnosis [20]
andattheonsetofadvanced/metastaticdisease,andtimingand
patternof first recurrence (i.e., in-transit, regional lymphnodes,
distantmetastases). Laboratoryvaluesatthestartof ipilimumab
and in response to treatment were collected, including lactate
dehydrogenase (LDH) and absolute lymphocyte count (ALC).
Tumor genotyping was performed by SNaPshot (VICC) or by
polymerase chain reaction or Sequenom-based screening
(MSKCC) (supplemental online Tables 1, 2). Patients treated
in a clinical trial or with commercially available therapy were
includedandreceived ipilimumabatdosesofeither3or10mg/kg.
Information regarding prior and subsequent therapies was also
collected. All patient data were deidentified for analysis.

Efficacy Assessment
Objective responses (complete response [CR] or partial
response [PR]) were assessed by Response Evaluation Criteria
In Solid Tumors (RECIST) 1.1 [21] and confirmed by an in-
dependent radiologist at each site or had been previously con-
firmed in a clinical trial.The clinical benefit ratewas defined as
patients who experienced CR or PR or had stable disease at
24weeks. Progression-free survival (PFS)was calculatedas the
time from starting ipilimumab to progression as confirmed by
the independent radiologistor ina clinical trial.Overall survival
(OS) was calculated in the method of Kaplan andMeier as the
time from ipilimumab initiation to death for any reason.

To assess factors contributing to the duration of overall
survival, we performed multivariate Cox proportional hazards
analyses adjusting forageandgender for the followingvariables:
baselineLDH,baselineALC,ALCat7weeks, siteofprimary tumor
(volar vs. subungual), metastatic stage (AJCC M1c vs. others),
and length of time between diagnosis and first recurrence. LDH
wasstratifiedashigheror lower thanthe institutionalupper limit
of normal; ALC was stratified as higher or lower than 1,000 cells
per microliter.The length of time to recurrence was stratified as
greater than or less than 1 year. Statistical significance in the
multivariable analysis was defined as p , .05. Survival models
were performed using R version 3.1.1; Kaplan-Meier curves were
generated with SPSS version 22 (SPSS software; IBM Corp.,
Armonk, NY, http://www-01.ibm.com/software/analytics/spss/).

Toxicity Assessment
Immune related adverse events (irAEs) were assessed through
review of clinician notes and clinical trial adverse event col-
lection forms. Grades were assigned based on Common Ter-
minology Criteria for Adverse Events version 4.0.

RESULTS

Clinical Characteristics
Of 35 patients treated, 28 were Caucasian, 6 were of African
descent, and 1 was Hispanic (Table 1). Primary tumors arose on
the volar surfaces in 28patients, and 7had subungual primaries.
Of 31 patients whose tumors were genotyped, 3 had identified
mutations inBRAFV600E, 2 had identifiedmutations inNRAS, and
4had identifiedmutations inKIT. Stage IVcdiseasewaspresent in
19 patients (55%); serum LDHwas elevated in 45%.Themedian
number of doses of ipilimumab administered was 4; 33 patients
received 3 mg/kg dosing, and 2 received 10 mg/kg. Thirteen
patients received therapy in a clinical trial (37%), whereas the
remainder received commercially available ipilimumab.

The median number of prior systemic therapies was one.
In total, 4 patients previously underwent an isolated limb
infusion, 15patients received cytotoxic chemotherapyprior to
ipilimumab, and 5 patients received high-dose interleukin-2
(IL-2) or an anti-PD-1 (programmed death-1)/PD-L1 antibody.
Subsequent to ipilimumab therapy, four patients were
reinduced with ipilimumab, and five patients received other
immune-based therapies (e.g., anti-PD-1). Seven patients
received targeted therapy; all three patients harboring
BRAFV600 mutations received BRAF inhibitors. Two of four
patients with a KITmutation received KIT inhibitors (one with
imatinib and one with dasatinib); two other patients received
other experimental targeted agents.

Clinical Efficacy
We assessed the objective response rate; the best response
experienced at any time includedonepatientwith a CR (2.9%),
3 with PRs (8.6%), and 4 with stable disease (11.4%). The
objective response ratewas11.4%,and theclinical benefit rate
(CR 1 PR 1 stable disease) was 22.9% (Table 2). All patients
with objective responses received 3 mg/kg ipilimumab; 1
patient who received 10mg/kg ipilimumab had stable disease
as the best response. The median PFS from initiation of
ipilimumab was 2.5 months (95% confidence interval: 2.3–2.7
months), and all patients had experienced disease progression
at last follow-up (Fig. 1A). The median OS was 16.7 months
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(95% confidence interval: 10.9–22.5 months) (Fig. 1B). Alto-
gether, 8 patients (28%) were alive 24 months after therapy
initiation, accounting for 6 patients that were alive and
censored for follow up prior to 24 months.

Individual responses to therapy and duration of treatment
are displayed in Figure 2.The patient who experienced a CR had
largely subcutaneousdisease involvementandhad rapiddisease
regressionby imagingandphysical exam, followedbyan isolated
recurrence approximately 8 months into therapy. Surgical
resection of the progressing lesion was performed, and the
patient remains freeofdiseaseat last follow-up,approximately
24 months after treatment initiation. There were 4 patients
who experienced partial responses lasting from4 to 9months.
Anadditional 4patients had stabledisease lasting greater than
6monthsastheirbestresponse.Ofnote,1additionalpatientwho
had disease progression by RECIST criteria experienced stable
disease defined by immune-related response criteria that lasted
.9months [22]. Finally, 4patients receivedanadditional4cycles
of ipilimumab reinduction, and 16 received other melanoma
therapies following progression on ipilimumab.

To investigate factors that influenced overall survival, we
performed multivariable Cox regression analysis adjusted for
age and gender. Elevated LDH predicted an increased risk of
death (hazard ratio, 2.60; 95%CI: 1.01–6.73;p5 .048),whereas
ALC at 7 weeks.1,000 cells per microliter was associatedwith
decreased risk of death (hazard ratio, 0.17; 95% CI: 0.05–0.56;
p5 .004). Other factors, including age, gender, site of primary
tumor,metastatic stage (stageM1cvs. other), baselineALC, and

length of latency period prior to first recurrence did not in-
fluence overall survival in this population.

Toxicity
irAEsof anygradeoccurred in20patients (57%;Table3).Grade
3/4eventsoccurred in17%ofpatients, includingcolitis (n52),
hypophysitis (n5 2), hepatotoxicity (n5 1), and skin toxicity
(n 5 1). Each of these events resolved with corticosteroid
administration, although patients with hypophysitis required
ongoing hormone replacement with levothyroxine and
hydrocortisone. No patients died of irAEs.

DISCUSSION

In this retrospective study fromtwo large academicmelanoma
centers, we found that ipilimumab had clinical efficacy in
patients with advanced acral melanoma. To our knowledge,
this is the first study of ipilimumab specifically focusing on this
subtype of melanoma. We observed that the objective
response (11%) and stable disease rates (23%) were compa-
rable to unselected populations [1, 23, 24]. Several patients
had prolonged and ongoing clinical benefit; furthermore, the
median overall survival was .16 months. Ipilimumab was
fairly well tolerated with a similar toxicity profile as demon-
strated in previous clinical trials; grade 3 toxicities occurred
in 17% of patients.

Acral melanoma is a challenging subgroup of this disease
with distinct epidemiologic and genetic features. The atypical

Table 1. Baseline characteristics

Characteristic Number Percent

Gender

Male 24 69

Female 11 31

Stage

IIIc 5 14

IVa 5 14

IVb 6 17

IVc 19 54

Primary location

Volar 28 80

Subungual 7 20

Mutation status

BRAFV600E 3 9

NRASa 2 6

CKITb 4 11

None/unknown 26 74

Serum lactate dehydrogenase

Elevated 16 45

Normal 19 55

Prior systemic therapy (any) 21 66

Prior targeted therapy 6 17

Prior immune therapy 5 14

Prior chemotherapy 17 49
aNRASQ61K and NRASG12C mutations detected.
bCKIT exon 11 (n5 2), exon 13, and exon 17 mutations detected.
The median age of patients was 64, with a range of 20–83 years. Figure 1. Progression-free survival (A) and overall survival (B) for

study population.
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location (palms, soles, and nailbeds) and occurrence in pop-
ulations generally at low risk for melanoma may delay di-
agnosis and adversely affect prognosis. Although several large,
whole-exome sequencing studies have been performed in
melanoma, very few of these involved acral melanomas [19,
25]. In these and other studies, however,mutations have been
identified inKIT,BRAF, andNRAS in approximately 15%of acral
melanomas each [17, 18]. By contrast, in cutaneous melano-
mas BRAFV600 mutations are present in 40%–50%, and KIT
mutations occur in ,1%. Acral melanomas harboring BRAF or
KITmutationsmay respond to commercially available inhibitors
of BRAF (vemurafenib, dabrafenib), MEK (trametinib), or KIT
(imatinib, nilotinib). The majority of patients, however, do not
have available targeted therapy options.

Distinct immunologic features may drive biologic differences
in response to immune-based agents as well. Signature C-T
substitutions characteristic of ultraviolet light exposure and
overall mutational burden occur at distinct (lower) frequencies
when compared with cutaneous melanoma [26–29]. Given the
association with total somatic mutational burden in melanoma
andresponsetoipilimumab, itmightbehypothesizedthatactivity
would be inferior in acral melanoma [30]. Furthermore, a recent

studysuggestedthat the immune infiltrate isminimalorabsent in
most acral melanomas [31]. Based on these factors, one could
posit that response to immune therapies might be suboptimal.

Nevertheless, immune-based therapies with high-dose IL-
2, and more recently ipilimumab and anti-PD-1, have become
amainstayof therapyforpatientswithacralmelanoma(aswell
as other subtypes). Although additional therapeutic strategies
for acral melanoma are still needed, we observed that
ipilimumabhas clinical activity thatappearedcomparablewith
unselected melanoma populations. In the large phase III
clinical trials, the objective response rate (ORR) was 11% with
a median OS of 10 months in previously treated patients
given 3 mg/kg ipilimumab and 15.2% with a median OS of
11.2months in untreated patients given 10mg/kg ipilimumab
in combination with dacarbazine [1, 2]. The ORR (11.4%) and
median OS (16.7 months) in this series was comparable to
these prior studies. Further investigation into the specific
immune biology of acral melanoma is needed.

In contrast to this study, previous retrospective series have
reportedinferioroutcomeswithipilimumabinotherraresubtypes
of melanoma. Among 33 patients with mucosal melanoma, 2
patients experienced a response (6.1%), and the median OS was
6.4months [6]. In uvealmelanoma, 2of 39patients (5.1%)hadan
objective response to ipilimumab; themedianOSwas9.6months
[5]. Reports from the Italian Expanded Access Program of
ipilimumab for patients receiving prior therapies also reported
low response rates (12% and 5%) and median OS (6.4 and 6
months) for mucosal and uveal melanoma, respectively [7, 8].

This study has several limitations. Our analysis consisted of
patientstreatedattwolargemelanomacenters,whichmay limit
the generalizability of our results. In addition, the retrospective
nature of the study may introduce bias from patient selection
and from other unidentified sources. Patients were predomi-
nantly Caucasian; therefore, generalizability to Asian and other
non-Western populations is not clear. Otherwise, however,
patient characteristics and prior lines of therapy closely ap-
proximate other prospective and retrospective clinical studies.

CONCLUSION
Ipilimumab is an active therapy in acral melanoma with similar
efficacy as in unselected patient populations. Although more

Figure 2. Best response, progression-free interval, and overall survival for individual patients. *, Received at any point following
ipilimumab (not to scale).

Table 3. Immune-related toxicities from ipilimumab

Event All Grades, no. (%) Grade 3 or 4a, no. (%)

Any event 16 (46) 7 (20)

Gastrointestinal 6 (17) 2 (6)

Liver 2 (6) 1 (3)

Skin 7 (20) 1 (3)

Endocrine 4 (11) 3 (9)
aBased on CommonTerminology Criteria for Adverse Events version 4.0.

Table 2. Overall response rate and clinical benefit rate from

ipilimumab in patientswith advanced acralmelanoma (RECIST

1.1 criteria)

Rate Percent Patient numbers

Objective response rate 11.4 4/35

Clinical benefit rate 22.9 8/35
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effective therapiesare still needed, ipilimumab is a reasonableand
effective treatment option for patients with advanced acral
melanoma. Further evaluation of other emerging therapeutics
(including agents targeting the PD-1 receptor) in this cohort is
needed.
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