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Abstract

Nivolumab plus ipilimumab combined therapy is one of the promising drugs that enhance the
anti- immune response in patients with advanced melanoma. Therefore, to increase its re-
sponse rate is of great interest to dermatologists. Recent reports suggested that, since CD8+
T cells after the administration of ICls increase the RANKL expression to induce an immuno-
suppressive tumor microenvironment in melanoma, denosumab might enhance the anti-tu-
mor effects of immune checkpoint inhibitors, such as nivolumab and ipilimumab. In this report,
we present a case of multiple metastatic melanoma with nivolumab, ipilimumab plus deno-

sumab combined therapy. © 2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

Nivolumab plus ipilimumab combined therapy is one of the promising drugs that enhance
the anti- immune response in patients with advanced melanoma [1], and is recommended by
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the NCCN guidelines for cutaneous melanoma as a first-line therapy [2] in spites of its high
toxicity. Although BRAF inhibitor combo is also recommended by the NCCN guidelines as a
first-line for BRAF mutated advanced melanoma [2], its efficacy is limited in advanced mela-
noma with multiple organ metastases [3].

Denosumab, a fully human monoclonal antibody to RANKL, has been permitted for the
treatment of metastatic bone tumors [4], and is reported to enhance the anti-tumor effects of
immune checkpoint inhibitors [5]. In this report, we present a case of multiple metastatic mel-
anoma with nivolumab, ipilimumab plus denosumab combined therapy.

Case Report

A 70-year-old Japanese man visited our outpatient clinic with a 3-month history of multi-
ple lung metastasis of melanoma. He had undergone resection for malignant melanoma on the
back 15 years before, and had been followed up in our clinics for 10 years without any recur-
rence of the tumor. Five years after our follow-up period, an abnormal shadow of the lung was
pointed out in a regular health check-up. Then, he consulted a respiratory physician. Com-
puted tomography (CT) showed multiple lung and pleural nodules, and hilar and mediastinal
lymph node swelling. Biopsy from the mediastinal lymph node showed markedly atypical mel-
anocytes (Fig. 1a) that were positive for S-100 (Fig. 1b), Melan A, HMB45, RANK (Fig. 1c) and
RANKL (Fig. 1d). From the above findings, the diagnosis was multiple metastatic melanoma in
the lung. At his initial visit, we performed positron emission tomography (PET-CT), which re-
vealed cervical (C3) and rib metastasis in addition to lung (Fig. 1e), pleural and lymph node
metastases (Fig. 1f). The serum lactate dehydrogenase (LDH) level was in the upper limit of
the normal range (222 U/L). The THxXID kit revealed that the metastatic lymph node tumor
possessed the BRAFV600E mutation. In addition, the serum level of CXCL5 was 811.8 ng/mL.
Since the patient had metastases in 4 organs (>3 organs), suggesting that dabrafenib plus tra-
metinib combined therapy might not be effective 3, nivolumab (80 mg/body/every three
weeks) was given in combination with ipilimumab (3 mg/kg/every three weeks) for 4 cycles.
In addition, since this patient showed metastatic melanoma of the bone, we administered
denosumab 120 mg every month. The increased levels of soluble (s)CD163 at 6 weeks was
20.54 (ng/mL). We administered prednisolone (10~30 mg/day) for the treatment of uveitis
(G2) and skin rash (G2) one month after the initial administration. Follow-up PET-CT two
months after the combination therapy suggested significant regression of the lung nodules
(Fig. 1g), pleural nodules, lymph nodes and bone metastases. Three months after the final ad-
ministration of this combined therapy, these metastatic nodules remained regressed, and
there were no immune-related adverse events except for uveitis (G2) and skin rash (G2).

Discussion

Recently, pre-clinical reports suggested that the receptor of activated nuclear factor
kappa B ligand (RANKL) blockade enhances the therapeutic effects of immune chokepoint in-
hibitors [5-7]. For example, Ahern et al. reported that the administration of anti-RANKL anti-
bodies (Abs) enhanced the anti-tumor effects of anti-PD1 Abs plus anti-CTLA4 Abs by the sup-
pression of RANKL+ PD1highCD8 T cells in a B16F10 mouse melanoma model [6]. In another
report, anti-RANKL Abs enhanced the therapeutic effects of ipilimumab in the terminal stage
of metastatic melanoma patients [7]. In a mouse model, co-administration of anti-RANKL Abs
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with anti-CTLA4 Abs enhanced CD8 mediated anti-tumor immune response in B16F10 mela-
noma [8]. These reports suggested that anti-RANKL Abs, denosumab, might enhance the anti-
melanoma effects of ipilimumab with or without nivolumab.

RANK and its ligand RANKL are critically involved in metastasis formation in breast, pros-
tate or renal cancer [4]. In addition, Kupas et al. reported that the RANK expression on mela-
noma cells is increased in parallel with tumor progression [9]. Moreover, not only tumor cells,
but also tumor-associated macrophages (TAMs) and Langerhans cells express RANK [10, 11],
and RANK/ RANKL signaling increases the production of immunosuppressive chemokines
such as CCL17 [12]. These reports suggested that the blockade of RANK/ RANKL signaling in
advanced melanoma might be useful to improve the tumor microenvironment in advanced
melanoma.

In this report, we present a case of multiple metastatic melanoma treated with nivolumab,
ipilimumab plus denosumab combined therapy. Although this case presented high baseline
levels of CXCL5, suggesting a response to anti-PD1 Abs monotherapy [13], we selected
nivolumab plus ipilimumab combined therapy with denosumab because of other prognostic
factors at baseline (metastases in 4 organs). As we predicted by our biomarker systems, the
increased levels of soluble (s)CD163 at 6 weeks suggested an effective response to anti-PD1
Abs based therapy [14]. Indeed, PET-CT at 3 months after the initial treatment revealed a par-
tial response to this combined therapy. Since a previous clinical study suggested that the re-
sponse rate of dabrafenib plus trametinib combined therapy in patients with advanced mela-
noma with multiple organ metastases is limited [3], we selected nivolumab plus ipilimumab
combined therapy in the present case. Since we present only a single case, further cases and
phase Il clinical trial are needed to evaluate the efficacy of this combined therapy.
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Fig. 1. Biopsy from mediastinal lymph node: markedly atypical melanocytes (a), which were positive for
S-100 (b), RANK (c) and RANKL (d). Multiple lung metastases (e), pleural, lymph node metastases, and
bone metastases on PET-CT at initial visit (f). After treatment, the multiple lung metastases had decreased
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