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Abstract: Immune checkpoint inhibitors (ICIs) have significantly improved outcomes in various malignancies but frequently induce
immune-related adverse events (irAEs), among which cutaneous irAEs are the most common. Although systemic corticosteroids are
the mainstay of treatment, some cases are refractory or difficult to manage due to comorbidities. We report a case of refractory irAE
dermatitis successfully treated with dupilumab in a patient with atopic dermatitis (AD) in whom corticosteroid escalation was limited
by multiple irAEs. A 79-year-old man with AD, well controlled with lebrikizumab, developed disseminated erythematous eruptions
consistent with irAE dermatitis following treatment with carboplatin, etoposide, and atezolizumab for stage IVB small cell lung
carcinoma. Although the skin lesions initially improved with systemic corticosteroids, they recurred during tapering. Further escalation
of corticosteroids was precluded by the development of ICI-associated pneumonitis, hypothyroidism, and adrenal insufficiency. Given
the T helper (Th)2-skewed immune background and the limitations of corticosteroid therapy, dupilumab was initiated. Erythema and
pruritus improved rapidly, and near-complete remission was achieved after four doses, enabling discontinuation of systemic corticos-
teroids. Recent evidence suggests that Th2 cytokines, including IL-4 and IL-13, are involved in ICI-associated dermatitis, supporting
the mechanistic rationale for IL-4/IL-13 blockade. This case indicates that dupilumab may represent an effective, steroid-sparing
therapeutic option for irAE dermatitis, particularly in patients with an atopic background or in those in whom corticosteroid escalation
is limited. Further studies are warranted to clarify its efficacy and clinical positioning.
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Introduction
Immune checkpoints are key mechanisms by which cancer cells evade immune surveillance and escape immune-mediated
attack. They function as negative regulators of the immune system, maintaining self-tolerance, suppressing autoimmunity, and
protecting tissues from excessive immune responses." Tumor cells enhance immune resistance by activating specific
checkpoint pathways that inhibit T-cell activation.” Immune checkpoint inhibitors (ICIs) have demonstrated potent antitumor
activity across various malignancies, including urothelial carcinoma, renal cell carcinoma, melanoma, non—small cell lung
cancer, colorectal cancer, and Hodgkin lymphoma, and are now widely used in clinical practice.® By blocking inhibitory
signaling pathways that physiologically restrain T-cell responses, ICIs promote the activation and persistence of T-cell effector
functions.* However, disruption of immune homeostasis by ICIs can lead to immune-related adverse events (irAEs).’
Although the precise pathophysiological mechanisms remain incompletely understood, ICls are thought to induce irAEs by
activating both CD4" and CD8" T cells and impairing peripheral immune tolerance, thereby enhancing inflammation and
autoimmunity, with features that overlap with other autoimmune diseases.®

IrAEs are organ-specific, with cutaneous irAEs being the most common, followed by gastrointestinal toxicities such as
diarrhea and colitis.'® Endocrine irAEs are the third most frequent and include thyroid dysfunction, hypophysitis, and adrenal
insufficiency.'® Musculoskeletal adverse events and ocular toxicities are also relatively common.'® Although less frequent,
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pneumonitis, myocarditis, neurologic disorders, nephritis, and cytopenias can be severe and clinically significant. Despite their
high incidence, approximately two-thirds of patients with cutaneous irAEs require systemic corticosteroids for their control,
and about 19% discontinue immunotherapy due to irAEs.'® Clinically, mild-to-moderate presentations such as pruritus,
maculopapular eruptions, lichenoid dermatitis, psoriasiform eruptions, eczematous dermatitis, vitiligo or alopecia are typical.
Severe cutaneous irAEs, including bullous pemphigoid, Stevens—Johnson syndrome, or toxic epidermal necrolysis, have also
been reported.'"*'?

IrAE dermatitis is often refractory, and some patients show inadequate responses to systemic corticosteroids and
topical therapy. Although dupilumab is not currently approved for irAE dermatitis, its therapeutic potential has attracted
increasing attention because it targets the Th2 cytokines such as interleukin (IL)-4 and IL-13.'*'" Herein, we report
a case of irAE dermatitis developing in a patient with a history of atopic dermatitis (AD) in whom the introduction of
dupilumab enabled successful disease control and ultimately allowed discontinuation of systemic corticosteroids that had
been difficult to taper.

Case Report

A 79-year-old man with AD was treated with lebrikizumab for >1 year. Computed tomography revealed mass lesions in
the right lung and bilateral adrenal tumors (Figure 1a and b). A biopsy of the lung mass revealed diffuse proliferation of
small round cells with a high nuclear-to-cytoplasmic ratio. Immunohistopathological staining was positive for thyroid
transcription factor-1, insulinoma-associated protein 1, chromogranin A, and synaptophysin. The patient was diagnosed
with stage IVB small cell lung carcinoma with adrenal metastases. Because skin lesions and pruritus were well-
controlled, lebrikizumab was temporarily discontinued. First-line treatment comprising carboplatin, etoposide, and
atezolizumab was administered as four cycles. After the third cycle, disseminated erythematous eruptions considered
immune-related adverse event (irAE) dermatitis developed. Oral prednisolone (20 mg/day) and topical clobetasol

Figure | Clinical findings and results of radiological imaging. (a and b) Computed tomography demonstrated mass lesions in the right lung ((a) pink arrows) and bilateral
adrenal tumors ((b) yellow arrows). (c and d) Recurrent dermatitis presenting as disseminated pruritic erythema over the extremities (c) and trunk (d). (e and f)
Histopathological examination of erythematous lesions showed scattered lymphocytic and eosinophilic infiltration predominantly around the superficial dermal vessels ((e)
black arrows, hematoxylin and eosin staining, x40). In addition, vacuolar degeneration of the basal layer (black arrows) and mild lymphocytic infiltration into the epidermis
(yellow arrows) were observed ((f) hematoxylin and eosin staining, X100). (g and h) Near-complete resolution of the lesions on the extremities (g) and trunk (h) was
observed after the fourth dose.

2 https: Clinical, Cosmetic and Investigational Dermatology 2026:19



Mima et al

propionate resulted in gradual improvement. Subsequently, prednisolone was tapered and discontinued. After two
additional cycles of atezolizumab, recurrent irAE dermatitis and immune checkpoint inhibitor (ICI)-associated drug-
induced pneumonitis, hypothyroidism, and adrenal insufficiency developed. Steroid pulse therapy was administered for
pneumonitis. Thereafter, prednisolone was gradually tapered to <3 mg/day. Endocrine dysfunction was managed with
thyroid hormone and adrenal corticosteroid replacement therapies. However, relapsed dermatitis with disseminated
pruritic erythema over the trunk and extremities and marked scratching behavior occurred with prednisolone tapering
(Figure 1c and d). Histopathological examination from the erythematous lesion revealed scattered lymphocytic and
eosinophilic infiltration predominantly around superficial dermal vessels, along with mild vacuolar degeneration asso-
ciated with lymphocytic infiltration into the epidermis (Figure le and f). Cytological atypia and malignant features were
not observed. These findings suggested ICI-induced maculopapular drug eruption. Adrenal insufficiency precluded
further escalation of systemic corticosteroids. The patient’s history of AD suggested a T helper (Th) 2-mediated
component. Because of reports of its efficacy for irAE-associated dermatitis, dupilumab (initial 600 mg dose followed
by 300 mg biweekly) was initiated.'>'® Erythema and pruritus improved rapidly. Near-complete resolution of skin
lesions and complete disappearance of pruritus were observed after the fourth dose (Figure 1g and h). Dermatitis was
successfully controlled without increasing systemic corticosteroids, allowing prednisolone discontinuation.

Discussion
Cutaneous adverse events following ICI therapy include not only the well-recognized Th1/Th17-dominant inflammatory
reactions but also a spectrum of Th2-mediated inflammatory dermatoses, such as bullous pemphigoid (BP), AD, and prurigo
nodularis (PN). Theoretically, Th2 immune responses are regulated in part by the Programmed Death (PD)-1-PD-Ligand 2
axis, and blockade of this pathway by ICIs may lead to excessive Th2 activation, thereby inducing inflammatory reactions in
the skin as well as in internal organs.'® Indeed, cytokine analyses of lesional skin in patients with ICI-induced cutaneous
symptoms have demonstrated increased expression of Th2 cytokines, including IL-4, IL-5, and IL-13, in many cases
presenting with erythema, pruritus, and eczema.'> Furthermore, recent tape-stripping studies analyzing cytokine expression
in irAE lesions have shown significant upregulation of Thl-related inflammation along with concurrent elevation of Th2
signals, particularly IL-4, suggesting broad immune dysregulation and distinct immunologic pathway alterations in cutaneous
irAEs.'® Consistently, dupilumab, which targets IL-4 signaling, has shown efficacy in more than 80% of patients with ICI-
induced cutaneous toxicities in case series and retrospective cohorts, with significant improvements in both skin eruptions and
Dermatology Life Quality Index scores, strongly supporting the hypothesis that ICIs can induce Th2 cytokine—related
dermatitis.'”'? In addition, dupilumab has enabled control of irAE dermatitis with discontinuation or low-dose maintenance
of prednisolone and, in some cases, allowed resumption of ICI therapy.'”'* A systematic review of dupilumab for irAE-
related dermatitis reported that the treated phenotypes were predominantly eczematous (35%), bullous pemphigoid (30.7%),
maculopapular eruptions (15.7%), and lichenoid eruptions (8.6%), with complete response achieved in over 90% of patients.
Regarding safety, only mild adverse events such as psoriasiform eruptions, conjunctivitis, and injection-site reactions were
observed, with no serious adverse events reported.”” Moreover, retrospective studies in patients with malignancy have
indicated that dupilumab does not adversely affect mortality, and its favorable safety profile suggests that it may be
a feasible therapeutic option even in patients with active cancer.*'*>

In addition to common ICI-induced erythema and eczematous eruptions, dupilumab has increasingly been reported as
a treatment for ICI-associated bullous pemphigoid (BP).° BP is an autoimmune blistering disorder that predominantly affects
older individuals, with incidence rising in parallel with population aging.® Systemic corticosteroids remain the first-line
therapy for severe disease.”* The pathogenesis of BP involves autoantibody-producing B cells, Th2-skewed T-cell responses,
eosinophils, mast cells, and the complement system.?> Notably, Th2 cytokines such as IL-4 and IL-13 play key roles in

eosinophil recruitment and anti-BP180 antibody production,®’-*®

and similar upregulation has been observed in lesional skin
of ICI-associated BP.>° Dupilumab is thought to exert therapeutic effects by inhibiting IL-4/IL-13 signaling and modulating
T cell-B cell interactions, thereby attenuating downstream inflammatory pathways.?*~° Consistent with this mechanism,
multiple reports have demonstrated its efficacy in ICI-associated BP, including steroid-refractory cases and those in whom
immunosuppressive therapy is limited by comorbidities.* % Importantly, dupilumab has enabled control of cutaneous irAEs

while avoiding escalation of systemic corticosteroids and, in some cases, has allowed continuation or resumption of ICI
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therapy.®' > In a case series of 17 patients with ICI-associated BP, complete remission was achieved in 12 patients, including
10 who responded to dupilumab monotherapy.36 Collectively, these findings support the potential utility of dupilumab as
a therapeutic option for refractory ICI-associated BP.

Furthermore, dupilumab has shown efficacy in other ICI-associated dermatologic conditions, including acquired
reactive perforating collagenosis (ARPC).*” Its effectiveness has also been reported in ICI-related lichenoid dermatitis
that was refractory to systemic corticosteroids and methotrexate,® as well as in ICl-associated lichen planus
pemphigoides.** Immunohistochemical analyses of ARPC lesions have suggested overexpression of Th2-related cyto-
kines, particularly IL-4 and IL-13, supporting a mechanistic rationale for the efficacy of dupilumab.** Similarly,
increased expression of IL-4 and IL-13 has been observed in lichenoid lesions, providing further biological plausibility
for dupilumab responsiveness.*' Beyond dermatologic manifestations, dupilumab has also been reported to be effective
in eosinophilic reactive airway disease occurring after ICI therapy, suggesting its potential role in managing Th2-
dominant irAEs.*?

In the present case, dupilumab enabled effective control of erythema and pruritus in irAE dermatitis developing
a patient with a history of AD, without the need for escalation of systemic prednisolone. In clinical settings where
systemic corticosteroid escalation is limited by comorbidities such as adrenal insufficiency or diabetes, dupilumab may
represent a valuable therapeutic option for irAE dermatitis. Importantly, irAE dermatitis is a clinically significant
complication not only for dermatologists but also for oncologists, as inadequate response to systemic corticosteroids
and difficulty in tapering may necessitate interruption of anticancer therapy.'’2° In this context, dupilumab, with its
favorable safety profile and accumulating evidence of use in patients with malignancy, may be a reasonable treatment
option in selected cases.?'*?> However, this report has several limitations. It is based on a single case and lacks a control
group; the use of dupilumab for irAE dermatitis alone is off-label; and the potential impact of dupilumab-induced
cytokine modulation on antitumor immunity cannot be fully excluded. Furthermore, given the limited specificity of irAE
dermatitis histopathological findings, distinguishing irAE dermatitis from a flare of underlying AD remains challenging
and represents a limitation of this study. Further accumulation of cases and prospective clinical studies are warranted to
clarify the efficacy and clinical positioning of dupilumab in the management of irAE dermatitis.

Conclusion

IrAE dermatitis represents a clinically significant and sometimes refractory complication of ICI therapy, often requiring
systemic corticosteroids that may be difficult to escalate due to comorbidities. Emerging evidence suggests that Th2-
related immune dysregulation, including upregulation of IL-4 and IL-13, plays an important role in the pathogenesis of
IClI-associated cutaneous toxicities. Accumulating reports indicate that dupilumab can effectively control various Th2-
dominant irAEs, including eczematous dermatitis and bullous pemphigoid, while enabling steroid tapering and, in some
cases, continuation of ICI therapy. Therefore, dupilumab may serve as a safe and steroid-sparing therapeutic option for
refractory irAE dermatitis, although further prospective studies are needed to establish its efficacy and optimal clinical
positioning.

Data Sharing Statement

Additional data concerning this article may be requested from the corresponding author for reasonable reasons.

Informed Consent Statement

Although the use of dupilumab for immune-related adverse events was off-label, some symptoms such as pruritus were
considered potentially associated with the patient’s pre-existing atopic dermatitis. Therefore, prior consultation was
conducted with the Institutional Ethics Committee of Tokyo Metropolitan Police Hospital, which determined that no
additional ethical approval was required for the administration of dupilumab in this case. Thus, the institutional approval
for the publication of this case was not needed. After providing a thorough explanation, written informed consent was
obtained from the patient for the publication of this case report, including the clinical history, photographs, and
radiological images.
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