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Abstract 

Management of patients suffering from metastatic malignant melanoma and brain 

metastasis remains challenging in routine clinical practice. The inhibitory anti-CTLA-4 

antibody ipilimumab has recently been approved as second-line therapeutic option for 

melanoma patients. Increasing evidence suggests distinct therapeutic activity on central 

nervous system metastases, although this continues to be actively debated. Here, we present 

the case of a patient suffering from metastatic melanoma, including symptomatic brain 

metastasis, who showed a partial response to ipilimumab in extracranial tumor manifesta-

tions, while the disease was progressing intracranially. Subsequently, intracranial disease 

progression could be managed by local irradiation. An overview of currently available 

literature on the efficacy of ipilimumab in melanoma patients with central nervous system 

metastases is provided. 

Introduction 

The overall prognosis of patients with advanced melanoma and brain metastases is 
generally poor, and therapeutic options are limited [1, 2]. Surgery or irradiation may be 
applied in some cases for the local control of metastatic growth within the central nervous 
system (CNS). Temozolomide has the potential to cross the blood-brain barrier and by now 
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constitutes one of the most promising systemic treatment approaches for this group of 
patients in the Western world, although with overall response rates of approximately 10–
15%, only a small minority actually benefits in a clinically meaningful manner [3, 4]. The 
human inhibitory anti-CTLA-4 antibody ipilimumab has recently been shown to induce a 
significant, durable response and to prolong overall survival in metastatic melanoma 
patients [5, 6]. The therapeutic efficacy of ipilimumab has been proven in various organ sites 
including liver, lungs, adrenal glands, skin, lymph nodes and bone [7], but data on the safety 
and therapeutic efficacy of ipilimumab in brain metastases of malignant melanoma are 
limited, since the presence of brain metastases represented an exclusion criterion in most 
clinical studies in the past [8]. 

Case 

In December 2011, a 69-year-old male patient was admitted to our institution for the 
evaluation of further therapeutic options of metastatic malignant melanoma. Previously, in 
March 2009, the diagnosis of an ulcerated nodular solid malignant melanoma of the left 
cheek (thickness 30 mm, Clark level 5) with infiltration of the left parotid gland had been 
made. The neoplastic cells carried wild-type B-RAF alleles, but an oncogenic mutation in 
exon 2 of the N-RAS gene was found. The past medical history was unremarkable except for 
hypertension, for which antihypertensive combination therapy was given. In March 2009, 
the patient underwent surgical excision and neck dissection, during which a total of 16 
lymph nodes were removed, which histologically did not show any signs of tumor invasion 
at that time. Subsequently, however, in October 2009, a soft tissue metastasis developed at 
the base of the resection area, which was treated with local irradiation over a course of 2 
months. In December 2010, another subcutaneous metastasis was found above the left base 
of the mandible, which was surgically resected. Histopathological analysis showed clear 
resection margins. 

Adjuvant immunotherapy with 3 million units of interferon-α thrice weekly was initiat-
ed in January 2011 but terminated in May 2011, when increasing serum concentrations of 
the tumor marker S100 indicated disease progression under therapy. Moreover, by this time, 
the patient had developed numbness and weakness of the right arm and left leg. A CT scan 
revealed newly developed lung metastases and lymph node metastases in the right hilar 
region as well as below the carina, and an MRI scan showed 2 new brain metastases – one in 
the left frontal region and another one in the area of the head of the right caudate nucleus. 

After a course of stereotactic irradiation (7 × 5 Gy, i.e. a cumulative dose of 35 Gy), an-
other MRI scan performed in December 2011 showed regression of the left frontal brain 
metastasis and constant size of the right caudate nucleus lesion. 

Systemic therapy with temozolomide was started in August 2011. A restaging CT scan 
was performed in November 2011 and showed progressive disease under therapy, with an 
increase in the size of 2 lung metastases and a newly diagnosed lymph node metastasis in 
the left axilla. At this point, temozolomide therapy was abandoned and the patient was 
referred to our institution for evaluation of further therapeutic options. 

Upon presentation at our clinic, the neurological symptoms had resolved completely, 
and the patient reported no relevant symptoms except for an overall feeling of fatigue and 
lack of energy. At this point in time, the patient was on continuous prophylactic steroid 
therapy with low-dose decortin. In December 2011, second-line therapy with ipilimumab 
was initiated at a dose of 3 mg/kg intravenously every 3 weeks for a total of 4 courses. The 
therapy was well tolerated without any signs of toxicity or tangible adverse effects. In 
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particular, the patient did not develop diarrhea or other signs of autoimmune disease and 
showed no neurological deficits. Routine follow-up laboratory parameters remained mostly 
normal except for an isolated increase in serum lactate dehydrogenase (LDH) concentrations 
of up to 348 U/l during the initial 2 cycles of ipilimumab, which spontaneously resolved 
upon cessation of ipilimumab administration (fig. 1). 

A follow-up CT scan performed in March 2012 demonstrated stable disease with respect 
to extracranial manifestations, with marked size regression of the mediastinal metastases as 
well as the left axillar lymph node metastasis and constant size of a right-cervical lymph 
node (1.3 cm in diameter). Of interest, at this point, the tumor marker S100 had dropped 
from 0.24 µg/l before initiation of ipilimumab administration in December 2011 to 0.16 µg/l 
in April 2012 after 4 cycles of ipilimumab (fig. 1). However, an MRI scan performed in March 
2012 revealed size progression of the brain metastasis in the area of the head of the right 
caudate nucleus, a newly developed metastasis in the left frontal region as well as several 
new small metastatic lesions in the left parietal region. 

Therefore, administration of ipilimumab had to be stopped, and another round of percu-
taneous irradiation of the neurocranium was initiated (5 × 2 Gy per week up to a total dose 
of 40 Gy, i.e. a cumulative dose of 75 Gy). 

A repeat MRI scan done in October 2012 revealed a decrease of the cerebral metastases 
by 25–50% on average, without occurrence of any new cerebral metastases. A CT scan of the 
abdomen, thorax and neck performed in November 2012 showed a mixed response, with 
regression of some distant organ metastases, while others had progressed or newly 
developed. By November 2012, the tumor marker S100 had again risen to 0.43 µg/l. 

The patient is currently in a rather good clinical condition and able to perform the tasks 
of routine everyday life. 

Discussion and Review of Currently Available Literature 

Patients suffering from metastatic melanoma with brain metastases carry an exception-
ally poor overall prognosis, and therapeutic options are limited [1, 2]. Limited clinical data 
exist on the therapeutic efficacy of the CTLA-4 antibody ipilimumab, which was recently 
shown to significantly prolong survival in patients with advanced melanoma with brain 
metastases. Ipilimumab is believed to confer therapeutic efficacy via modulation of the 
antitumor immune response with a relative abrogation of regulatory T cell function and 
expansion of CD8+ cytotoxic T cells, thereby inducing overall enhanced T cell-mediated 
tumor cell lysis. The CNS is generally considered an immunologically privileged site where 
immune reactions are mostly suppressed, and proteins including immunoglobulins are 
largely excluded from the CNS, so that from the very beginning there was considerable 
skepticism as to the therapeutic efficacy of ipilimumab on metastatic lesions within the CNS 
[9]. On the other hand, it has recently been shown that in certain cases activated T cells have 
the potential to cross the blood-brain barrier and readily infiltrate neoplastic tumor tissues 
within the brain, giving rise to the possibility that substances that act through stimulation of 
T cell responses such as ipilimumab might in fact have a therapeutic effect on brain 
metastases [10]. 

Two case reports from different authors suggest the clinical efficacy of ipilimumab in 
melanoma patients with brain metastases. Hodi et al. [11] for the first time reported the 
administration of ipilimumab in a 63-year-old female patient with neurologically sympto-
matic melanoma metastases to the CNS. This patient did not show an objective response to 
ipilimumab as defined by the RECIST criteria, but the pathological review of resected brain 
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metastasis tissue revealed a predominantly cytotoxic antitumor immune response in the 
CNS with a predominance of infiltrating CD8+ lymphocytes and paucity of FoxP3+ regulatory 
cells following CTLA-4 blockade [11]. Schartz et al. [8] reported complete remission in a 75-
year-old melanoma patient with brain metastases upon treatment with ipilimumab, without 
occurrence of any major unexpected adverse effects other than recurrent eczema-like 
eruption. Of interest, complete remission was reached only 2 years after initiation of 
ipilimumab treatment in this patient, suggesting that sufficient time is required to adequate-
ly judge therapeutic efficacy. 

Another group recently reported the case of a patient with malignant melanoma meta-
static to the brain who survived for over 40 months under therapy with ipilimumab plus 
vemurafenib [12]. 

Of interest, Du Four et al. [13] reported focal radiation necrosis of the brain as a possible 
adverse effect in patients suffering from melanoma metastatic to the CNS who received 
ipilimumab plus local irradiation. 

In 2012, Margolin et al. [14] reported on a prospective nonrandomized phase II clinical 
trial of ipilimumab for patients with advanced melanoma and brain metastases. In this study, 
5 of 51 (10%) neurologically asymptomatic patients who did not require supportive 
treatment with steroids showed a partial response, and another 4 (8%) showed stable 
disease at 12 weeks after initiation of ipilimumab treatment given as intravenous injections 
of 10 mg/kg every 3 weeks for a total of 4 doses. Of note, this study also included 21 patients 
receiving systemic steroid treatment due to neurologically symptomatic brain metastases. 
Out of these, 1 patient (5%) showed a partial response to ipilimumab treatment at week 12, 
and the other 20 patients showed progressive disease under therapy [14, 15]. Commenting 
on this report, Nieder [16] rightly pointed out that potential effects on the response of brain 
metastases conferred by concomitant or previous CNS irradiation could not be ruled out in 
this study. 

Di Giacomo et al. [17] recently reported that out of 20 melanoma patients with brain 
metastases treated with ipilimumab plus fotemustine combination therapy, 10 (50.0%, 95% 
CI 27.2–72.8) achieved immune-related disease control. Out of these, 5 had reduced or 
stabilized brain disease and 5 had brain metastases that became undetectable by scan. 

Similarly, the case we have presented here confirms that treatment with ipilimumab 
should be considered as a suitable and safe second-line therapeutic option for patients with 
melanoma metastatic to the brain. In this case, the antibody was well tolerated and no ill 
effects were observed as a result of ipilimumab administration. Interestingly, a dramatic 
shrinkage of extracranial disease manifestations was observed after 12 weeks (i.e. 4 cycles) 
of ipilimumab therapy accompanied by a significant decrease in serum concentrations of 
LDH as well as of the tumor marker S100, indicating a decrease in the overall tumor burden. 
However, with respect to intracranial disease manifestations, the patient showed progres-
sive disease at week 12 and thus required additional CNS irradiation in the subsequent 
course. Whether intracranial disease progression was due to the fact that in this case the 
intracranial tumor lesions represented a selection of more aggressive and more therapy-
resistant subclones or that the therapeutic effect was ameliorated due to an overall lack of 
efficacy in the CNS remains a matter of speculation at this point. More importantly, however, 
since this constellation formally indicated progressive disease, continuing the administra-
tion of ipilimumab was not possible, since this would have been outside the currently 
approved range of indications. 

Nevertheless, overall, this patient clearly profited from the administration of ipili-
mumab-based therapy supported by CNS irradiation. He is currently alive and well almost 4 
years after the initial diagnosis of malignant melanoma or 1.5 years after the first appear-
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ance of brain metastases. Based on the promising extracranial effects of the initial 4 cycles of 
ipilimumab therapy, the continuation of antibody therapy until disease progression is 
currently considered. 

Taken together, the case presented here exemplifies several points that should be taken 
into account when treating melanoma patients with CNS metastases. Firstly, there is now 
little doubt that ipilimumab should be considered as a viable and safe potential therapeutic 
option for second-line treatment in this particular group of patients. Of note, this can also be 
possible in cases where brain metastases have already become symptomatic, as is the case in 
the example presented here. Secondly, even patients with limited or absent control of CNS 
metastatic growth might still significantly profit from the administration of ipilimumab, 
since a combination with local irradiation is usually possible and provides an additional 
powerful tool to interrupt intracranial disease progression. Thirdly, sufficient time is 
required in order to be able to correctly judge the therapeutic response in this unique subset 
of patients. The currently recommended minimum of 4 treatment cycles, which is mainly 
based on experience in melanoma patients without CNS metastases, might not be enough in 
the unique setting of brain metastases. In cases like the one presented here, we might thus, 
in the current situation, have to withdraw a therapeutic component, although the patient 
might potentially still profit from continued application. Thus, we feel that the generation of 
more prospective data is urgently required in the form of controlled clinical trials specifically 
addressing the question of optimal dosing and duration of ipilimumab administration in 
combination with local irradiation in melanoma patients with brain metastases. 
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Fig. 1. a Administration of ipilimumab was accompanied by a temporary increase in serum LDH 

concentrations, followed by a slight but durable decrease over the next months. b Serum concentrations of 

the tumor marker S100 significantly dropped after administration of 4 cycles of ipilimumab, but 

subsequently started rising again after cessation of therapy, indicating a temporary initial reduction of 

total tumor burden. 
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