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Dear Editors,
Toxic epidermal necrolysis (TEN)/Stevens–Johnson syndrome (SJS), life-threatening drug reactions presenting with fever, diffuse erythema with mucosal involvement, and varying degrees of visceral damage, are differentiated according to the area of epidermal necrotic changes observed (In Japan, TEN is defined as involvement of >10% and SJS as <10% of the body surface area). Anti-programmed cell death protein 1 (anti-PD-1) antibodies enhancing the immune response against tumor cells can induce severe cutaneous adverse reactions (SCARs) as immune-related adverse events (irAEs) [1]. Herein, we report a case of TEN caused by nivolumab administration for intraperitoneal cancer.
A Japanese man in his 80s undergoing regular hemodialysis for chronic renal failure presented with conjunctival hyperemia, pharyngalgia, fever, body-wide coalescent edematous erythema, and a positive Nikolsky sign (Figure 1A). He had been treated for an unresectable intraperitoneal cancer that was probably derived from a poorly differentiated gastric adenocarcinoma. The treatment consisted of four courses of nivolumab (3 mg/kg biweekly) as third-line therapy after unsuccessful paclitaxel monotherapy and paclitaxel/ramucirumab combination therapy. Our patient developed the symptoms approximately 7 days after the last dose of nivolumab. Leukocytosis, elevated C-reactive protein levels, and elevated levels of biliary enzymes were detected, and the serotypes of class I human leukocyte antigen (HLA) were A24/33 and B58/60. Histopathological examination of the abdominal skin revealed moderate perivascular lymphocytic infiltration and diffuse epidermal necrosis with subepidermal blistering (Figures 1B, C). The infiltrating lymphocytes were mainly CD8 +, and the lesional epidermis was strongly positive for programmed death-ligand 1 (PD-L1) (Figures 1D, E). The clinical and laboratory findings led to a diagnosis of TEN. There were no imaging findings indicative of mycoplasma pneumonia, and no new medications, aside from nivolumab, had been initiated prior to appearance of patient’s skin rash. After a course of methylprednisolone pulse therapy (1000 mg/day for 3 days) followed by prednisolone 80 mg/day (i.e. 1.5 mg/kg/day), the eroded lesions re-epithelialized on day 21 without exacerbation of visceral and infectious symptoms. However, the patient died due to tumor progression on day 25.
[image: Figure 1]FIGURE 1 | (A) Clinical appearance. Epidermal necrosis and erosion were evident on >30% of the body surface area, and the Nikolsky sign was positive. (B) Histopathology of the lesional edge. Epidermal necrosis can be observed throughout all layers (arrows) with perivascular lymphocytic infiltration. (C) Close-up View of the Arrowed Area in Figure (B). (D) Immunohistochemistry for CD8. The infiltrating lymphocytes were mainly CD8 positive. CD8, cluster of differentiation 8. (E) Immunohistochemistry for PD-L1. The necrotic epidermis is strongly positive for PD-L1. PD-L1, programmed death ligand 1 Scale bar: 200 µm.
SJS/TEN is a rare irAE induced by immune checkpoint inhibitors (ICIs) in patients with SCARs. Although prednisone/methylprednisolone therapy at 1–2 mg/kg is recommended for grade 4 SCARs based on the ASCO-NCCN management guidelines for irAEs, a standard treatment strategy has not been established for cases of ICI-related SJS/TEN. Although these patients were mainly treated with corticosteroids and/or immunosuppressants, the unfavorable effects of immunosuppressive therapy on tumor progression cannot be eliminated. In most cases, however, the discontinuation of ICI therapy following SCARs might be more directly associated with the prognosis. Immunoglobulins can be metabolized into amino acids and other proteins without urinary excretion, and ICIs such as nivolumab and pembrolizumab have been safely and effectively used in patients receiving regular hemodialysis [2]. Therefore, renal failure is believed to have minimally affected the patient’s clinical course, and impaired renal function is not a restricting factor in monoclonal antibody therapy.
Although the detailed mechanism of SCARs has not been fully elucidated, dysregulated immunotolerance against autoantigens via the inhibition of the PD-1/PD-L1 interaction could be crucial. Interestingly, in this case, PD-L1 expression was upregulated in the lesional epidermis of the nivolumab-related TEN. Although upregulated PD-L1 expression can contribute to the protective effect on the tissue against excessively enhanced cytotoxic autoimmune reactions, represented by the lesional infiltration of CD8-positive cytotoxic T cells, the autoimmune reaction activated by PD-1 inhibition can overwhelm the increased epidermal expression of PD-L1 (Figure 1E) [3, 4]. We used monoclonal mouse anti-human CD8 (C8/144B, DakoCytomation) and rabbit monoclonal antibody PD-L1 (E1L3N®) XP® for each.
HLA serotypes may also be involved in the pathophysiology of irAEs. Recent progress in basic research has revealed that the response of ICIs against tumors can be influenced by HLA class I genotypes [5]. Therefore, the serotype of the HLA class detected in this case might have affected the pathomechanism of ICI-related TEN.
In general, TEN is a rare irAE that shortens the survival time of patients and its frequency can increase with ICI use. As life-threatening irAE-related SCAR and discontinuation of ICIs due to SCARs are both crucial factors that affect patient prognosis, the details of these cases should be recorded.
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