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Abstract

Immune checkpoint inhibitors, such as ipilimumab and nivolumab, reverse the imbalance of
antitumor self-tolerance and enhance T-cell responses. Currently, ipilimumab and nivolumab
have a reported therapeutic impact on unresectable or metastatic melanomas; however, they
also induce immune-related adverse events (irAEs). Ipilimumab-induced cutaneous irAEs are
mostly low grade and manageable, although all-grade rash may occur in approximately 45%
of all patients. We here report the case of a young woman with erythema multiforme major,
which developed after sequential use of these 2 immune checkpoint inhibitors for advanced
melanoma of the scalp. Initially, she received 12 cycles of nivolumab monotherapy followed
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by ipilimumab. A week later, multiple erythematous papulo-erythemas appeared on almost
her entire body, with high-grade fever, mucosal involvements, and dyspnea. Immunohisto-
chemistry using the lesioned skin revealed lymphocytic infiltration predominantly positive for
CD8, contrasting with those for CD4 and Foxp3. Ipilimumab was stopped but she continued
to receive empirical antibiotics; additionally, she was treated with intravenous steroid pulse
therapy and immunoglobulin, followed by oral prednisolone. Her symptoms subsided rapid-
ly, allowing a restart of nivolumab monotherapy alone. In our case, the long-standing pre-
ceding nivolumab monotherapy may synergistically and/or complementary have contributed
to — in combination with the later administration of ipilimumab — recover antigen-responsive
T-cell immunity, which is similar to the concept of immune reconstitution inflammatory syn-
drome, resulting in the establishment of an underlying immunopathology of erythema multi-

forme and life-threatening airway obstruction. © 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

Immune checkpoint antibody therapy for advanced melanoma, such as with CTLA-4 in-
hibitor ipilimumab or PD-1 inhibitor nivolumab, reboots nonspecific and/or antigen-specific
T-cell responses, causing immune-related adverse events [1]. These events mostly manifest
as a low-grade rash; however, a high-grade rash (Grade 3 and 4) is noted in approximately
1.5% of all cases [2]. To date, only little information is available on the immunomodulatory
action of the sequential, but not combined, approach of these 2 different agents. This report
describes the first case providing implications for synergistic and/or complementary effects
of a dual blockade of the PD-1 and CTLA-4 pathways, as an immunopathological setting of
erythema multiforme (EM) and life-threatening airway complication.

Case Report

A 37-year-old Japanese woman presented to our hospital with a 3-year history of a black
nodule, 14 mm in diameter, on the middle parietal scalp. The histopathology of the excised
biopsy suggested malignant melanoma. She therefore underwent radical excision of the skin
lesion and received local interferon injections for 12 months. Because of the development of
multiple organ metastases, she received 12 cycles of nivolumab over 10 months, which was
then replaced by ipilimumab, 42 days after the last nivolumab administration. One week
after the first administration of ipilimumab, she became ill and had a high-grade fever with
pancytopenia (white blood cells: 1,400/puL [lymphocytes: 37%], red blood cells: 3.52 x
10¢/uL, platelets: 1.51 x 105/uL) (Fig. 1). She was treated with 40 mg/day of oral predniso-
lone (PSL), blood transfusion, G-CSF, and broad-spectrum antibiotics, tazobactam/piper-
acillin (TAZ/PIPC) and trimethoprim-sulfamethoxazole (TMP/SMX), based on a high possi-
bility for opportunistic infection. This combination therapy immediately ameliorated her
pancytopenia and general status. Two days after tapering off her oral PSL to 35 mg/day,
however, multiple erythematous papules and nodules developed on her trunk and spread to
almost her entire body, with conjunctiva injection (Fig. 2a, b).

Our patient also complained about oral soreness and dyspnea. Laboratory tests showed
abnormal findings, including: white blood cells of 33,000/uL (lymphocytes: 0.1%), red blood
cells of 5.29 x 106/uL, platelets of 1.15 x 105/uL, sIL2R of 6,580 U/ml (normal: 122-496
U/mL), and liver dysfunction, such as alanine transaminase level of 209 IU/L, aspartate
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transaminase level of 215 IU/L, and lactate dehydrogenase level of 686 IU/L (Fig. 1). Lym-
phocyte transformation test (LTT) was strongly positive for TAZ/PIPC and TMP/SMX, with
titers of 16.2 and 12.7, respectively (normal: >2). Blood cultures and urine culture were neg-
ative.

The pathology of the lesioned skin demonstrated liquefaction degeneration and individ-
ual cell keratinization in the epidermis, with lymphocytic and eosinophilic infiltration into
the superficial dermis (Fig. 3a, b). On immunohistochemistry, infiltrating T cells were pre-
dominantly positive for CD8, contrasting with those for CD4 and Foxp3 (data not shown).
Based on clinicopathology, a diagnosis of EM major was made. After withdrawing ipili-
mumab and antibiotics, our patient was treated with intravenous methylprednisolone
(1,000 mg/day for 3 days) and immunoglobulin (400 mg/day for 5 days), followed by 50
mg/day of oral PSL. Her skin manifestation and systemic symptoms rapidly subsided, allow-
ing a gradual tapering of her oral PSL and restart of nivolumab monotherapy alone.

Discussion

In our case, the long-standing preceding nivolumab therapy may synergistically and/or
complementary have contributed to - in combination with the later administration of ipili-
mumab - the development of EM major. For example, nivolumab (impairing PD-1/PD-L1
action) enhances the expression of Fas on keratinocytes, whereas ipilimumab (impairing
CTLA-4/costimulatory B7 receptors) induces Fas ligand on T cells and its soluble form,
which are involved in the apoptosis of keratinocytes seen in the pathology of EM [3-5].
Moreover, Foxp3-positive Tregs constitutively express CTLA-4, efficiently enabling to coax
the antigen-specific activation and transdifferentiation of naive T cells [6]. Ipilimumab may,
thus, tip the balance of nivolumab-induced immunological synapses between Tregs and an-
tigen-presenting cells. Further feedback concern may point towards the increased T-cell
activity responsible for a hypersensitivity to the particular drugs, overdriven by a combined
blockade of the PD-1/CTLA-4 pathways, in our case: (i) antigen presentation of TAZ/PIPC
and TMP/SMX, represented by a strongly positive LTT, and (ii) increase in drug-reactive,
CD8-positive, cytotoxic T cells [7, 8]. Clinically, severe rash (Grade 3-4) has been observed to
frequently appear after the combined use of ipilimumab and nivolumab (4.8%), more than
after either monotherapy (1.9 and 0.6%, respectively) [9], supporting the possible involve-
ment of synergistic and/or complementary action as an underlying immunopathology of
drug-induced EM.

Another intriguing interpretation concerning the pathogenic action in our case may in-
volve the development of immune reconstitution inflammatory syndrome (IRIS), a disease
concept that occurs during the recovery of the adaptive immune system based on an imbal-
ance of antigen-responsive CD4- and CD8-positive T cells [10-12]. IRIS can develop as a con-
sequence of excessive inflammatory responses to previously evident or masked residual
antigens [13]. The extremely high-positive LTT for antibiotics in our case may in part ex-
trapolate the decline of antigen-driven immune tolerance, an immune reconstitution mostly
seen in IRIS, thereby contributing to the pathophysiological background of EM.
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Fig. 1. Clinical course of our case.

Fig. 2. Multiple erythematous papules and nodules on our patient’s trunk that spread to the extremities
and face (a), accompanying mucosal involvement such as conjunctival injection (b). Soreness of the oral
mucosa and dyspnea were noted.
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Fig. 3. Histology of the skin biopsy from her abdominal erythematous papules showing multifocal epider-
mal necrosis and dense perivascular infiltration of lymphocytes (HE staining; a x100; b x400).
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