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Abstract Current systemic treatments for metastatic
uveal melanoma (UM) have not improved overall survival
(OS). The fully human anti-cytotoxic T-lymphocyte anti-
gen-4 (CTLA-4) monoclonal antibody, ipilimumab,
improved OS of patients with advanced cutaneous mela-
noma in a phase 3 trial; however, UM patients were
excluded. The aim of this subanalysis, performed by the
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ipilimumab-ocular melanoma expanded access program
(I-OMEAP) study group, was to assess the activity and safety
of ipilimumab in patients with UM in a setting similar to daily
clinical practice. Patients participating in a multicenter
expanded access program (EAP) received induction treatment
with ipilimumab 10 mg/kg. Maintenance doses were admin-
istered in patients who experienced clinical benefit or at
physicians’ discretion. Tumor assessment was evaluated per
modified World Health Organization criteria at baseline,
Week 12, Week 24, and Week 36. Adverse events (AEs) and
immune-related AEs (irAEs) were collected according to
Common Terminology Criteria for Adverse Events version
3.0. Thirteen pretreated patients with metastatic UM were
treated at 6 European institutions. All patients received at least
one dose of ipilimumab. Overall, no objective responses were
observed; however, two patients had stable disease (SD), with
a third patient achieving SD after initial progressive disease.
Median OS as of July 1, 2011, was 36 weeks (range
2-172+ weeks). No grade 3/4 AEs of non-immune origin
were reported. Three patients (23%) experienced grade 3
irAEs (1 thrombocytopenia, 1 diarrhea, and 1 alanine/aspar-
tate aminotransferase elevation) that resolved with steroid
therapy. The results indicate UM is a potential indication for
ipilimumab treatment that should be further investigated in
clinical trials.

Keywords Uveal melanoma - Ipilimumab -
Cytotoxic T-lymphocyte antigen-4 - Melanoma -
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Introduction

Uveal melanoma (UM) arises from the vascular layers of
the eye (iris, ciliary body, and choroid) and has a mean
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age-adjusted incidence of 4.3 per million in the United
States, similar to that reported in European countries.
Although comprising only 3% of all melanoma cases, UM is
the most common type of intraocular tumor [1].

Primary UM is managed with enucleation or eye-con-
serving treatments such as photocoagulation, brachyther-
apy, radiotherapy, or local resection [2, 3]. Overall, the
5-year relative survival rate for patients with UM is
approximately 69% [4]. However, 35-50% of patients
develop metastatic disease within 10 years [2, 5] and the
outcome is poor for these patients. Median survival after
diagnosis of metastasis varies between 2 months and
15 months [6-11]. Predictive factors for recurrence include
the location and size of the primary tumor [12-14], cell
type and mitotic activity [13, 14], microcirculation archi-
tecture [15], lymphocytic infiltration [16], and cytogenetic
abnormalities such as monosomy 3 and additional 8q
material [17].

The most predominant site of metastases from UM is the
liver [6]. Metastatic liver involvement accounts for the
poor outcome of patients with UM [10, 18]. Among 145
consecutive patients with metastases from UM, liver
involvement was documented in more than 90% of cases
[8]. Metastases to lung, bone, and skin are also frequent in
more advanced disease [19]. This pattern of dissemination
is different from cutaneous melanoma, which more typi-
cally metastasizes to lung and lymph nodes [20].

Few studies have looked specifically at patients with
metastatic UM. Treatment for metastatic disease includes
surgery, hepatic intra-arterial chemoembolization [6], sys-
temic chemotherapies such as dacarbazine, fotemustine,
temozolomide, cisplatin, gemcitabine, and treosulfan [6, 7,
21] and combination chemotherapy regimens such as
BOLD (bleomycin, vincristine, lomustine, and dacarba-
zine), with or without immunotherapy [9, 22]. Although
prolonged survival has been reported following surgical
resection of metastatic sites [23], there is no compelling
evidence that any therapy improves overall survival for
patients with metastatic UM [24], and efficacious therapies
affording meaningful clinical benefits in first- and later-line
settings are urgently required.

A recent antitumor strategy involves augmenting cell-
mediated immunity by interrupting the inhibitory pathways
involved in T-cell activation [25]. The discovery that
cytotoxic T-lymphocyte antigen-4 (CTLA-4) functions as a
negative regulator of activated T-cells led to the hypothesis
that targeting this molecule could potentiate T-cell acti-
vation, resulting in a more effective antitumor immune
response [25]. Ipilimumab (Bristol-Myers Squibb, New
York, NY, USA), a fully human anti-CTLA-4 monoclonal
antibody, improved overall survival in patients with pre-
viously treated metastatic cutaneous melanoma in a recent
phase 3 trial [26], and data were consistent with results of
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phase 2 studies [27, 28]. Ipilimumab is generally well
tolerated [26, 29-33], with the majority of adverse events
(AEs) being consistent with the proposed mechanism of
action. Class-specific immune-related AEs (irAEs) are
generally well characterized, manageable, and most fre-
quently affect the gastrointestinal tract and skin. The
majority resolve spontaneously or following appropriate
medical therapy, treatment interruption, or withdrawal [30,
32, 34, 35].

Although previous ipilimumab clinical trials excluded
patients with UM, an expanded access program (EAP)
provided the opportunity to treat patients affected by
metastatic UM with ipilimumab in a setting closely mir-
roring daily clinical practice [36, 37]. Here, we report the
first known experience of using ipilimumab in patients with
metastatic UM from six European medical institutions.

Patients and treatment
Patient eligibility

Patients with life-threatening, unresectable metastatic UM,
with or without brain metastasis, no prior treatment with
ipilimumab, and whose physicians requested compassion-
ate use of ipilimumab, were eligible for analysis. Patients
were included if they had failed or could not tolerate pre-
vious systemic or loco-regional therapies, if no alternative
drug or therapy was available, or if their physician believed
that, based upon the available benefit-to-risk data, it was
appropriate to administer ipilimumab. The EAP was
approved by the local independent ethics committees, and
all patients provided a signed informed consent form.

Treatment design

The treatment design is outlined in Fig. 1. Ipilimumab
10 mg/kg was administered intravenously over 90 min to
patients with metastatic UM at Weeks 1, 4, 7, and 10 in the
induction phase. At Week 24, patients considered by the
treating physician to be obtaining clinical benefit, either
because of apparent tumor stability or continued shrinkage
and/or late response, or at the physicians’ discretion could
receive further treatment with ipilimumab every 12 weeks
in the maintenance phase.

Tumor assessment was evaluated per modified World
Health Organization (mWHO) criteria at baseline, Week
12, Week 24, and every 12 weeks thereafter. Clinical
response was defined as complete response (CR; observed
disappearance of all index lesions), partial response
(PR; >50% decrease from baseline in the sum of the
product of the diameters of defined index lesions), pro-
gressive disease (PD; 25% increase from baseline in the
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Fig. 1 Treatment schedule of Patient ] ]
ipilimumab dosing and tumor identification Induction Maintenance Follow-up
assessments
Uveal Ipilimumab Ipilimumab
melanoma pilimumal pilimuma
10 mg/kg Q3W x4 Rest 10 mg/kg Q12W
Tumor Week Week erfk Week Week
assessment 1 12 36 48+
v v v v

smallest recorded sum of the product of defined index
lesions and/or appearance of any new lesions), or stable
disease (SD; CR or PR criteria not met in the absence of
PD).

All patients who received ipilimumab in the EAP were
monitored and assessed for safety. AEs and irAEs were
graded according to Common Terminology Criteria for
Adverse Events version 3.0 (NCI CTCAE 3.0).

Results

Patient characteristics

Thirteen patients with metastatic UM were treated at 6
European institutions: University Hospital of Siena, Siena;
National Institute for Cancer Research, Genoa; European

Institute of Oncology, Milan; Istituto Oncologico Veneto-
IRCCS, Padua; Scientific Institute of Romagna for the

Table 1 Baseline patient characteristics (n = 13%)

Characteristics
Age, years, median (range) 57 (30-76)
Sex, male, n (%) 8 (62)
Disease stage, n (%)

v 13 (100)
ECOG performance status, n (%)

0 9 (69)

1 4 (31
Metastatic sites, n (%)

Liver 13" (100)
Brain 1(7)
LDH >2x ULN, n (%) 3(23)
Number of prior systemic therapies, median (range) 2 (1-4)
Chemotherapy, n (%) 12 (92)
Immunotherapy, n (%) 3 (23)
Chemo-immunotherapy, n (%) 3 (23)

ECOG Eastern cooperative oncology group, LDH lactate dehydro-
genase, ULN upper limit of normal

* Evidence in 12, history in 1

Study and Treatment of Cancer, Meldola-Forli (Italy);
and Northern Centre for Cancer Care at Newcastle upon
Tyne (United Kingdom) as part of the ipilimumab EAP.
Baseline patient characteristics are provided in Table 1.
All patients had metastatic disease at baseline, a median
of 2 (range 1-4) previous systemic therapies and received
at least 1 ipilimumab dose. The induction phase was not
completed in four patients because of rapid disease pro-
gression. Nine patients (69%) completed the induction
phase, undergoing tumor evaluation at baseline and at
Week 12, and 5 of these patients entered the maintenance
phase (Fig. 2).

Clinical response

No objective tumor responses were observed. Of the nine
patients who completed the induction phase, two patients
had SD and seven had PD according to mWHO criteria.
Both patients with SD at Week 12 remained stable until
Week 36 (Fig. 2). Of the seven patients with PD at Week
12, four were withdrawn before Week 24; therefore, three
patients with PD entered the maintenance phase. Two
patients were maintained on ipilimumab, despite evidence
of PD (Fig. 2). The third patient with PD at Week 12
stabilized at Week 24 and remained stable at the time of
manuscript preparation (Fig. 3).

The patient with PD followed by disease stabilization
is a 47-year-old male. He had history of a single meta-
static liver lesion that had undergone surgical resection
and PD in soft tissues and lymph nodes after four lines of
chemo-immunotherapy (interferon-alpha, dacarbazine
plus thymosin «l, fotemustine, and paclitaxel). This
patient had a steady decline in the volume of subcuta-
neous tumor lesions and new lesions appeared that sub-
sequently shrank (Fig. 3c—e). Interestingly, asymptomatic
hypothyroidism resulting from autoimmune thyroiditis
was diagnosed at the time of disease stabilization (Week
24). The patient underwent hormonal replacement ther-
apy with levothyroxine and maintenance therapy with
ipilimumab is ongoing.

As of July 1, 2011, median overall survival for all 13
patients was 36 weeks (range 2—172+ weeks) (Fig. 4).
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Fig. 2 Disease status of
patients participating in the
expanded access program.
Ipilimumab was administered
on Weeks 1, 4, 7, 10, 24, and 36
and tumor assessments
performed on Weeks 1, 12, 24,
and 36. Three patients with
uveal melanoma were treated
for more than 36 weeks (1 with
stable disease [SD] and 2 with
progressive disease [PD])
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Safety and tolerability

No patient prematurely discontinued treatment due to AEs
and no grade 3/4 AEs of non-immune origin were reported.
Three patients (23%) experienced grade 3 irAEs (one
thrombocytopenia, one diarrhea, and one alanine amino-
transferase/aspartate  aminotransferase elevation) that
resolved after steroid therapy. A 62-year-old male with
liver, bone, subcutaneous tissue, and lung metastases after
first-line chemotherapy with dacarbazine developed grade
3 diarrhea after the first dose of ipilimumab. Colonoscopic
images from this patient indicated ulcerative colitis, micro-
abscesses and evidence of colic, UM metastasis (Fig. Sa,
b). Biopsy samples showed chronic, superficial, and pro-
ductive inflammation (Fig. 5c¢). Steroid therapy was
undertaken, and complete remission of gastrointestinal
symptoms was obtained after 4 weeks (Fig. 5d). Although
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withdrawn
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1 patient
withdrawn
for PD

1 patient
withdrawn
for PD
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withdrawn
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SDin1/3 PDin 2/3

SDin1/1 PD in 2/2

1 patient 1 patient

he only received one induction dose of ipilimumab, this
patient survived for 30 weeks.

Grade 1/2 AEs and irAEs were not considered clinically
relevant in this analysis, but detailed information is pro-
vided in Table 2.

Discussion

Standard systemic chemotherapy for metastatic UM fails to
provide meaningful or durable clinical benefit, and the addition
of immunotherapy has not been shown to improve response
rates or survival [24]. Although uveal and cutaneous melano-
mas are biologically different, the immune system seems to be
involved in the progression of both diseases [14, 22, 38].
Clinical studies in patients with metastatic cutaneous
melanoma show that ipilimumab treatment results in



Cancer Immunol Immunother (2012) 61:41-48

45

D%

Fig. 3 Position emission tomography (PET) scans of thorax metas-
tasis in a 47-year-old male patient prior to treatment (a) and
immediately before the fourth maintenance dose of ipilimumab (b);
Fig. 3c—e show subcutaneous soft tissue lesions of the lower legs prior

to treatment (c), immediately before the fourth maintenance dose of
ipilimumab (d), and immediately before the eighth maintenance dose
of ipilimumab at Week 108 (e)

.Flg.. 4 Surv1v.al outcon}e.s of 200 - & BOR=PD 1794
individual patients participating 180 1 w BOR=SD -
in the expanded access program. 160 -
Among 13 treated patients, 140 -
three had best overall response 0 120 -
(BOR) of stable disease (SD) D 100 -
and 10 had progressive disease g 71 75
; i 80 - 69 -
(PD). Median overall survival * u
K 60 - 41 43
for all patients was 36 weeks 34 36
) 40 - 24 26 * * *
(range 2-172+ weeks; 6 16 * * *
including one patient with 201 2 e ¢
ongoing SD at the time of 0 + T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13

manuscript preparation)

significant clinical activity and improved overall survival
[26, 27]. To our knowledge, this is the first reported
experience of patients with UM being treated with an anti-
CTLA-4 antibody [36]. Because of the small number of
patients involved, caution must be exercised in extrapo-
lating from this experience; however, the observations
described herein support prior studies of anti-CTLA-4
monoclonal antibodies in cutaneous melanoma and are
promising with respect to results reported for the treatment
of metastatic UM to date.

A characteristic finding in clinical trials of ipilimumab
in patients with metastatic cutaneous melanoma is the
durability of response and prolonged SD. A recent analysis
of 6 clinical trials showed SD was the best overall outcome
in 84/356 patients treated with ipilimumab, was durable,
lasting >24 weeks in 23 patients (27%) and was ongoing in
33 patients at the time of analysis. There was also evidence
of SD evolving into objective responses with time [39].

Patients

Response rates in larger trials of patients with metastatic
UM treated with standard chemotherapy regimens ranged
from 0 to 36% with a median survival of 2—15 months after
diagnosis of metastasis [6-11, 21]. In view of this poor
prognosis, prolonged SD should be considered a mean-
ingful clinical outcome. In this analysis, 2/13 (15%) pre-
treated patients with metastatic UM had SD at Week 12
and remained stable for 36 weeks after the first dose of
ipilimumab.

Some patients with metastatic cutaneous melanoma
treated with ipilimumab experience objective responses or
durable SD after initial PD or the emergence of new
lesions. This may be because T-cell infiltration or inflam-
mation occurring in baseline melanoma in response to
therapy is misinterpreted as PD or because of the time
needed for the immune system to recognize and control
melanoma lesions [28, 37]. As a result, substantial PD,
which may not be reflected in patients’ performance status
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Fig. 5 Colonoscopic images of a grade 3 ulcerative colitis with
b evidence of colic uveal melanoma metastasis. Hematoxylin and
eosin staining of biopsies demonstrates ¢ autoimmune colitis with
inflammatory cells, erosion of the tonaca propria and loss of gland

and laboratory tests, should be confirmed before consid-
ering a new therapy [37]. In our experience, one patient
experienced SD at Week 24 after initial PD at Week 12, as
per mWHO criteria. This patient remained in SD and was
alive at the time of the analysis, 172 weeks after the first
dose of ipilimumab. There is limited evidence relating to
the continuation of ipilimumab therapy beyond Week 24 in
patients with confirmed PD who had neither an objective
response nor SD in previous tumor assessments. In our
analysis, 2/13 (15%) pretreated patients with metastatic
UM with PD were maintained on ipilimumab treatment at
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goblet cells, and d metastatic deposits. Immunohistochemical labeling
indicates e most of the inflammatory cells are of the CD8+ phenotype
and f there is a decrease in CD8+ T-cells following steroid therapy.
All images were captured at x 100 magnification

the investigator’s discretion beyond Week 24. Interest-
ingly, despite PD, both the patients experienced prolonged
survival of 41 and 64 weeks, respectively. Observations
such as these, even from a limited number of patients,
indicate that pretreated patients with metastatic UM may
benefit from ipilimumab treatment. The results also sug-
gest, however, that mWHO criteria alone are not sufficient
to evaluate treatment responses. Systematic criteria, des-
ignated immune-related response criteria (irRC), were
therefore defined in an attempt to capture additional
response patterns observed with immune therapy [40].
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Table 2 AEs and irAEs occurring during treatment with ipilimumab

All grades, n Grade 3 n
AEs/irAEs leading to discontinuation 0 0
AEs 10 0
irAEs
Skin 5 0
Gastrointestinal 4 1
Liver 1 1
Endocrine 1 0
Hematologic 1 1
Other 6 0
Total 18 3

AEs adverse events, irAEs immune-related adverse events
* There were no grade 4 AEs or irAEs

According to irRC, PD is recorded only after a 25%
increase from baseline in total tumor burden has occurred
twice and at least 4 weeks apart. WHO criteria, however,
consider any new measurable lesion to indicate PD [40].

IrAEs in patients treated with ipilimumab have been
well characterized and are generally mild to moderate in
severity. It is critical that grade 3/4 irAEs, which are
commonly gastrointestinal (diarrhea and colitis), are trea-
ted quickly with high-dose steroids because they have the
potential to become life-threatening [34, 37]. In this anal-
ysis, one patient developed grade 3 diarrhea, which com-
pletely resolved after 4 weeks of steroid therapy.
Colonoscopic images and histopathology were reminiscent
of immune-related colitis.

Findings from preclinical and clinical trials indicate that
treating irAEs with corticosteroids does not affect the
efficacy of anti-CTLA-4-mediated tumor inhibition [34,
41], and in our experience, there were no reports of ipi-
limumab failure after steroid therapy.

The relationship between the onset of irAEs and clinical
benefit in patients treated with ipilimumab is a matter of
debate [37, 42]. We observed the onset of autoimmune
thyroiditis concomitant to disease stabilization at Week 24
in a patient with prior PD at Week 12; however, caution
must be used if extrapolating from a single clinical history.

Overall, the observations from this EAP indicate that
ipilimumab may have clinical activity in pretreated patients
with metastatic UM. Further investigation within pro-
spective clinical trials is required to establish the optimal
application for this anti-CTLA-4 antibody, considering that
no standard first-line therapy currently exists for patients
with metastatic UM.
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