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Abstract: Chronic actinic dermatitis (CAD) is a rather rare photosensitive disease char-
acterized by a persistent eczematous eruption in sun-exposed sites. The pathogenesis of CAD
has not been completely elucidated. The clinical treatment of CAD is still challenging and
not standardized. Some patients with severe CAD have achieved satisfactory clinical results
with dupilumab when conventional therapies have failed. We herein report the case of a 45-
year-old male with severe CAD who responded rapidly to combined treatment with dupilu-
mab (600 mg for 1 week, and then 300 mg every 2 weeks) in 2 months. The patient
experienced continuous improvement and no side effects from dupilumab (300 mg every
month), having ceased other systemic medications. Dupilumab could be considered as an
alternative or adjunctive treatment for CAD.
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Introduction

Chronic actinic dermatitis (CAD) is an immune-mediated photodermatosis charac-
terized by pruritic eczematous lesions in areas exposed to the sun.! Although the
pathophysiology of CAD is not well known, it has been claimed that a Th1/Th2
dysbalance caused by suppressor T cells may play a role in the occurrence of
CAD.”
tion, topical steroids, and immunosuppressive agents are disappointing. Recently,

In some recalcitrant cases, conventional treatments based on photoprotec-

dupilumab, a human monoclonal antibody developed for dampening Th2 signaling
and inhibiting the effects of IL-4 and IL-13,> has shown promising results in small
series and case reports on CAD.* ¢ In this study, we present a 45-year-old male with
severe CAD who was successfully treated with dupilumab having had an unsatis-
factory response to conventional treatments, and review all relevant cases.

Case Report

A 45-year-old Chinese male patient presented with a 3-year history of pruritic
severe erythema on his face, neck, trunk, and upper extremities, specifically on sun-
exposed areas. The lesions were itchy with aggravation on sunlight exposure,
especially in the summer season. He was diagnosed with severe atopic dermatitis
(AD) and eczema, and did not respond to systemic corticosteroid hormone, metho-
trexate, and antihistamines, or to various topical treatments with corticosteroids and
calcineurin inhibitors, prescribed at other hospitals, for more than 1 year. The
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patient had not taken any medication capable of inducing
photosensitivity before the onset of chronic atopic derma-
titis (CAD). The patient denied a previous history of
allergic diseases (urticaria, AD, allergic rhinitis, asthma,
etc.), and no family history of allergic diseases was
reported. Physical examination revealed severe erythema
and papulae with crusted lesions, scratch marks, and dif-
fuse pigmentation on his face and neck (Figure 1A).
Besides, he was found to suffer from erythema, papulae,
nodules, and pigmentation on his upper extremities. The
skin biopsy was favorable for eczema with parakeratosis
and mild spongiosis in the epidermis, as well as perivas-
cular lymphocytes, fibrocollagenous and mononuclear
cells in the dermis (Figure 2). Serum total immunoglobulin
E was 293 TU/mL (normal 20-200 IU/mL) at his first visit.
Eosinophils were in the normal range. The phototest
(tested with an SUV1000 Solar UV simulator; Sigma,
Shanghai) revealed markedly reduced minimal erythema
dose (MED) both for UVB (<26 mJ/cm?, normal MED
>40 mJ/em?) and UVA (14 J/cm?, normal MED >40 mJ/
cm?). In light of the clinical presentation, pathological
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findings, and phototest, the diagnosis of CAD was made.
In addition to strict sun avoidance and photoprotective
garments, we prescribed oral ebastine (10 mg/day for 1
month), oral hydroxychloroquine (0.2 g/day for 1 month),
and oral cyclosporine A (75 mg/day for 1 month). He was
also treated topically with weak and strong steroid hor-
mone ointments on his face and neck, and on his extremi-
ties, respectively. However, the patient’s condition did not
significantly improve, even after increasing the dose of
cyclosporine A to 100 mg/day (Figure 1B). After discus-
sion with the patient and obtaining his consent, dupilumab
was initiated with a loading dose of 600 mg followed by
300 mg every 2 weeks thereafter. The patient continued to
take oral cyclosporine A 75 mg every day and to apply
topical treatment. Two months after the combined treat-
ment, the patient was free from pruritus and achieved rapid
and progressive improvement of the erythema and the
although  diffuse
(Figure 1C). Then, he stopped the oral cyclosporine

papulae, pigmentation remained

A and received 300 mg dupilumab every month, since

the itchy erythema had improved dramatically

Dupilumab
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Figure | Clinical manifestations in a 45-year-old male with CAD before treatment (A), and following treatment with conventional therapies (B), treatment with

cyclosporine A and dupilumab (C), and treatment with dupilumab (D).

Figure 2 Parakeratosis and mild spongiosis in the epidermis, as well as perivascular lymphocytes, fibrocollagenous and mononuclear cells in the dermis. (Hematoxylin and

eosin; magnifications: (A) x40, (B) x400.)
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(Figure 1D). His SCORing Atopic Dermatitis (SCORAD)
and Dermatology Life Quality Index (DLQI) scores
improved from 35.7 and 17, respectively, before treatment
with dupilumab to 4.9 and 2, respectively, at his last visit.
The patient is still under follow-up, with continuous
improvement and no adverse effects.

Discussion

CAD is a rare and severe idiopathic photodermatosis
commonly characterized by chronic persistent pruritic
eczematous lesions in sun-exposed areas.” An indispensa-
ble diagnosis in this patient was severe photo-aggravated
dermatitis, as the hallmark of CAD is sensitivity to UVA,

UVB, and visible light." Although some etiological fac-
tors, such as phototoxicity, photoallergy, drug or chemical
systemic photosensitivity, and polymorphic light eruption,
have been proposed,® the exact pathological mechanism of
CAD has not been completely elucidated. However,
a mechanism of delayed-type hypersensitivity to a UV-
induced autoantigen or a contact allergy to exogenous
allergens may be inferred.’ Ko et al® found that Th1/Th2
dysbalance may be closely related to the onset of CAD.
As demonstrated by the present research, the therapeutic
management of CAD is still challenging and not standardized.
Given its pathophysiology and delayed hypersensitivity to an

induced UV neoantigen, recommended treatments include

Table | Clinical Data on Dupilumab for the Treatment of Seven Patients with CAD, Including Our Single Case

Age History | Previous Treatment Treatment Duration Response | Side Effects | References
(Years)/ | (Years) of
Sex Treatment
45/M 3 Corticosteroids, Dupilumab 600 mg for | 3 months Almost None Present case
methotrexate, antihistamines, | week and then 300 mg complete
corticosteroids, calcineurin every 2 weeks/every
inhibitors month, cyclosporine A,
topical therapies
54/M NA Methotrexate, mycophenolate | Dupilumab 600 mg and 9 months Partial Conjunctivitis | [5]
mofetil, azathioprine, then 300 mg every 2
hydroxychloroquine, weeks/every week
apremilast, cyclosporine,
triamcinolone acetonide 0.1%,
tacrolimus 0.1% ointments
61/F 4 Corticosteroids, calcineurin Dupilumab 600 mg and 10 months Partial None [4]
inhibitors, 300 mg every week,
hydroxychloroquine, topical therapies
mycophenolate mofetil
76/M 1.5 Corticosteroids, Dupilumab 600 mg and 4 months Partial Facial [4]
mycophenolate mofetil then 300 mg every week, redness
topical therapies
79/M 4 Corticosteroids, Dupilumab 600 mg and 26 months Partial Conjunctivitis | [4]
mycophenolate mofetil, then 300 mg every week,
methotrexate, azathioprine topical therapies
66/M 6 Corticosteroids, calcineurin Dupilumab 600 mg and 16 months Partial None [4]
inhibitors, mycophenolate then 300 mg every week,
mofetil topical therapies
49/M 4 Corticosteroids, calcineurin Dupilumab 600 mg and 18 months Partial Conjunctivitis | [4]
inhibitors, mycophenolate then 300 mg every week,
mofetil topical therapies
82/M 10 Topical corticosteroids, Dupilumab 600 mg and 16 weeks Partial None [6]
ebastine, hydroxychloroquine, | then 300 mg every week,
tripterygium glycoside tablets | calcium, vitamin D,
ebastine, oral
hydroxychloroquine,
topical corticosteroids
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strict sun avoidance, topical and systemic corticosteroids,
calcineurin inhibitors, azathioprine, cyclosporine, mycophe-
nolate mofetil, hydroxychloroquine, and PUVA therapy.>’
However, these treatments are not so effective in most patients
with severe CAD; thus, thalidomide, colostrum-macrophage-
activating factor, and biotherapy (tofacitinib and dupilumab)
have been proposed to be particularly beneficial in improving
outcomes in these cases.” *'®!" Dupilumab, a monoclonal
antibody that targets type 2 helper T-cell (Th2) cytokines,
inhibits both IL-4 and IL-13 signaling pathways, decreasing
subsequent effector cell function.® Only three previous studies
have reported the treatment of seven patients with CAD with
dupilumab,*® as shown in Table 1. All patients had failed to
respond sufficiently to at least one line of previous therapy,
such as topical corticosteroids, methotrexate, mycophenolate
mofetil, azathioprine, hydroxychloroquine, apremilast, and
cyclosporine. After administration of dupilumab (initial dose
of 600 mg in the first week and 300 mg every 2 weeks there-
after) alone or with other treatments, these seven patients
experienced dramatic improvement. Four patients complained
of conjunctivitis and facial redness. Although our patient
developed diffuse pigmentation 2 months after dupilumab
administration, it remains unclear whether this was caused
by dupilumab. Previous studies found that hydroxychloro-
quine (HCQ)-induced cutaneous pigmentation occurs in 10—
30% patients, most commonly over the shins, face, and palate,
after approximately 4 months of treatment. 1213 Thus, pigmen-
tation may be caused by HCQ and not by dupilumab. The
eight patients presented here support the hypothesis that dra-
matic clinical improvement was based on dupilumab suppres-
sing CAD reactions. However, its mode of action in the case of
CAD is not fully understood. Rivas and Ullrich'* reported that
UVB-induced CD3", CD4", and CDS  regulatory T cells
mediate their suppressive effects by releasing the immune-
regulatory cytokines IL-4 and IL-10. UV irradiation sup-
presses antigen presentation to Th1 cells but enhances that to
Th2 cells.'® It was suggested that dupilumab interacts with the
pathogenic cascade of CAD, potentially implicating the role of
Th2 in the pathophysiology of CAD. Although the underlying
immunological pathways in CAD and AD are not the same,
they are largely overlapping.'® Some research'”'® found CAD
in some young patients with a history of AD. This may explain
why targeting the shared Th2 pathway could reduce CAD
severity. Thus, dupilumab may be a therapeutic option for
refractory cases where standard therapy modalities are inef-
fective or contraindicated. More controlled clinical trials are
needed to draw any further conclusions.
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