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Abstract: Atopic dermatitis (AD) and psoriasis (Pso) are both recurrent inflammatory diseases. Recently, it has been reported that
a small number of AD patients experience immune drift after receiving dupilumab treatment, leading to a transition from eczema-like
lesions to psoriasis-like lesions. Here, we report a case of pustular psoriasis caused by dupilumab treatment for atopic dermatitis. This
case underscores the diagnostic challenges associated with immune drift related to biological agents while also highlighting the
shortened time frame for immune drift onset compared to previous reports.
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Introduction

Currently, there have been reports of a few atopic dermatitis patients going from eczema-like lesions to psoriasis-like
ones after treatment with dupilumab. This change is due to an immune shift. Here, we report a case of pustular psoriasis
caused by dupilumab treatment for atopic dermatitis. It raises awareness among doctors about the possible development
of psoriasis in patients treated with dupilumab.

Case Presentation

The patient was a 3-year-and-6-month-old boy presented to our department on November 15, 2023, with a history of
“recurrent red bumps, dry and itchy skin for 3+ years, worsening over the past 2+ months”. His symptoms began more
than 3 years ago with the presence of red, itchy bumps and dry skin without any clear cause. However, he did not receive
systematic treatment at that time. His condition worsened 2+ months prior. After consulting several hospitals, the patient
was diagnosed with severe atopic dermatitis. Despite treatment, his skin lesions only slightly improved. Since then, he
experienced recurrent symptoms and was admitted to our department. The patient presented with redness and papules
scattered across the body. He also had dry skin, itching, scattered pinpoint lesions, and line scratches. The patient’s
SCORAD score was 38 (mild: 0-24; moderate: 25-50; severe >50) (Figure 1A). The child had a history of allergic
rhinitis and no family history of atopic dermatitis or psoriasis. Allergen screening (conducted at other hospital) revealed
a TIgE of 92.28, with a reference value of 0.0-60.0 IU/mL, and he tested positive for allergies to house dust mites, milk,
eggs, and wheat flour. After discussing the patient’s condition with his family and obtaining full consent, the patient
received a 200 mg dupilumab injection. The next day, his condition worsened, with red plaques and pustules appearing
all over his body. On December 1, 2023, the patient returned for a follow-up visit. His parents reported that one day after
receiving the first dupilumab injection, he developed congestion in both eyes and a fever. His highest body temperature
was 38.9 °C. Additionally, his skin lesions changed from redness and pimples to plaques and pustules (Figure 1B).
Dermatoscopy indicated a tendency toward psoriasis (Figure 2A). Reflective confocal laser scanning microscopy
suggested the possibility of psoriasis-like dermatitis (Figure 2B). Biopsies of the right abdominal skin revealed epidermal
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Figure | (A) A photo of the loin before dupilumab injection. (B) | day after injection of dupilumab(left elbow).

hyperkeratosis and parakeratosis, abscess formation in the stratum corneum, local crust formation, acanthosis thickening
with mild spongy edema, and chronic inflammatory cell infiltration around the small vessels in the superficial dermis
(Figure 2C). He was diagnosed with moderate atopic dermatitis on the basis of the clinical manifestations and auxiliary
examinations. With the consent of the patient’s family, dupilumab treatment was suspended. We administered oral
sulfoxamycin 0.5 g/d, halomethasone, tacrolimus, and hydrocortisone butyrate ointment. The pustules subsided within 1
week (Figure 3A), but the plaque pustules recurred. After a month of continuous treatment, the patient’s condition
gradually stabilized, and the eruptions and pustules gradually subsided over his entire body. On February 20, 2024, the
patient returned to our hospital for a follow-up visit. On February 14, 2024, he had received a second subcutaneous
injection of dupilumab (200 mg). One day after the injection, he again developed scattered eruptions and pustules all over
his body, but this time without fever or conjunctival congestion in either eye. The treatment plan remained essentially the
same as before. After one month of stepped treatment, the pustules disappeared, and the patient’s skin lesions gradually
recovered to a mild atopic dermatitis state (Figure 3B).
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Figure 2 (A) Dermatoscopy(left elbow) shows light red background, consistent distribution of punctate, hairpin like blood vessels, small pustules, yellowish-white scales.
(B) Reflective Confocal Laser Scanning Microscope(left elbow) shows hyperkeratosis, parakeratosis, Munro microabscess, epidermal psoriatic hyperplasia, upspread dermal
papilla, dilated and tortuous blood vessels in dermal papilla, red blood cells and high refractive white blood cells in dynamic scanning, infiltration of inflammatory cells in
dermal papilla. (C) Skin biopsy (right abdomen) shows epidermal hyperkeratosis and parakeratosis, abscess in the stratum corneum, local crusted formation, acanthosis
thickening with mild spongy edema, chronic inflammatory cell infiltration around small vessels in the superficial dermis.
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Figure 3 (A) A week after treatment of the left elbow. (B) A month after treatment of the left elbow.

Discussion
Atopic dermatitis and psoriasis are common chronic inflammatory diseases in dermatology. They are characterized by

T-cell immune reactions and abnormal keratinocyte growth.' The pathogenesis of AD is primarily related to Th2-mediated
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responses and associated cytokines, including 1L-4, IL-13, and IL-31. In contrast, the pathogenesis of Pso is closely
associated with the induction of Th1, Th17, and Th22 cells.?

Dupilumab is a fully human IgG4 antibody that blocks the signaling of IL-4 and IL-13 by binding to the IL-4R-a and
IL-13R-a-1 receptor subunits. This action leads to the downregulation of downstream receptor signaling in the
JAK-STAT pathway, resulting in the inhibition of receptor signaling.* Numerous studies have demonstrated that
dupilumab is both effective and safe for the treatment of moderate to severe AD.>°

When biologics are used to treat psoriasis or atopic dermatitis, Th1/Th2 imbalances may cause a shift in cytokine
levels. This shift can sometimes result in the conversion to the opposite skin disease, where psoriasis patients may
develop eczema-like skin lesions, and patients with atopic dermatitis may develop psoriasis-like skin lesions. This
phenomenon is known as an immune shift. Dupilumab can block Th2 cell pathway genes in AD patients leading to
a Th1/Th2 imbalance and causing Th2 cells to change into Th1 and Th17 cells. This transformation can trigger the onset
of psoriasis.’

Reports indicate that some biologics can induce an immune shift in patients with AD or Pso.® These biologics include
ustekinumab, ixekizumab, adalimumab, and dupilumab. The results of a retrospective study conducted in Italy showed
that in adults, the average time from the start of dupilumab therapy to the onset of psoriasis was 5—6 months (range: 1-30
months).” Similarly, a study on pediatric patients with atopic dermatitis revealed that dupilumab caused the development
of psoriasis-like skin lesions within 8 months of treatment.'” In our patient, however, psoriasis-like skin lesions
developed after just one day of dupilumab treatment. To date, there have been no similar reported cases.

Currently, no guidelines or expert consensus exists regarding the treatment of immune shifts caused by biologics. The
general approach is to discontinue the biologic and then administer drugs such as glucocorticoids. A study of 14 patients
who developed immune shift revealed that for the treatment of psoriasis-like rashes caused by dupilumab, half of the
patients chose to stop using dupilumab. Most of these patients required additional treatments, such as topical corticos-
teroids or other biologics such as omalizumab.'' An Italian literature review found that 38% of new “psoriasis” patients
improved after discontinuing dupilumab. Additionally, 50% of patients with relapsed psoriasis patients improved after
stopping treatment.” For the patient in this report, we discontinued dupilumab treatment and administered antibiotics
(mupirocin), corticosteroids (fluocinolone acetonide cream, hydrocortisone cream), and immunosuppressants (tacrolimus
ointment). The patient’s condition has improved.

Conclusion

When using biologics, to manage immune shift, it is important to review the patient’s family and medical histories before
starting treatment. Close follow-up should occur after treatment initiation. If signs of immune shift are detected, timely
action should be taken. Dupilumab was introduced recently in China, so there is limited clinical experience with this
treatment. Currently, there is no clear explanation for how dupilumab inhibits Th2 cells, nor do we fully understand its
impact on the development of psoriasis. Many factors related to immune shift caused by dupilumab remain unknown and
need further investigation.
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