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Abstract: Psoriasis and atopic dermatitis are relatively common in clinical practice, but it is rare for the two diseases to co-occur in
the same patient. Dupilumab, an anti-IL-4/IL-13 monoclonal antibody, has been approved for treating moderate to severe AD. In
addition to its therapeutic effects, dupilumab may induce new cutaneous adverse reactions. We report a rare case of pustular psoriasis
induced during the treatment of atopic dermatitis with dupilumab. This case demonstrates the need for caution while treating patients
with moderate to severe atopic dermatitis and staying vigilant for the emergence of new symptoms, especially with biological agents.
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Case Report
A 13-year-old male child presented to our department in January 2023 with recurrent erythema, papules, vesicles, and
oozing accompanied by generalized pruritus for three years. The patient had erythema and papules on the trunk and
extremities with no obvious cause three years ago, and after scratching, he developed vesicles, oozing, and crusting. He
was diagnosed with atopic dermatitis after several visits to our hospital and other hospitals. The patient’s dermatitis failed
to improve after receiving oral anti-allergic and topical steroids: the lesions and itching worsened and seriously affected
his quality of life and study, so he revisited our department. He was diagnosed with severe atopic dermatitis upon
evaluation and was treated with dupilumab 400 mg subcutaneously, but the lesions worsened, with the appearance of
white corn-shaped pustules scattered on his trunk and extremities. We learned through consultation that the patient had
a six-year history of allergic rhinitis; his father also had a history of allergic rhinitis, but his mother was healthy. On
dermatological examination, diffuse erythema, papules, scales, and mossy plaques were visible on the trunk and
extremities, with localized vesicles and exudation. We observed generalized dry skin and a few scattered corn-sized
white pustules on the trunk and lower extremities. The patient’s severity of atopic dermatitis score was 80.2 (mild: 0-24;
moderate: 25-50; and severe >50) (Figures 1 and 2). Laboratory tests revealed leukocytosis (33,040/uL) with neutro-
philia (97,000/uL) and elevated erythrocyte sedimentation rate to improve. Notably, immunoglobulin E (6010IU/mL) and
eosinophils (1676/uL, 59.1%) were also elevated. The suggested allergens were house dust mite (>100IU/mL), egg
(1.26IU/mL), wheat (0.42IU/mL), and house dust (1.02IU/mL). Based on the appearance of corn-sized white pustules on
the trunk and lower extremities of the child, we suspected a new skin disease. Consequently, we performed
a dermatopathological biopsy of the white pustules on the child’s abdomen. The biopsy results suggested epidermal
hyperkeratosis with fused dyskeratosis, neutrophilic microabscesses in the dyskeratotic stratum corneum, reduced or even
absent granular layer beneath the dyskeratosis, hypertrophy of the spinous layer, upwardly displaced dermal papillae,
dilated capillaries, superficial perivascular lymphocytes, and scattered neutrophil infiltration (Figure 3).

Finally, the child was diagnosed with pustular psoriasis based on his prolonged history of illness for more than six
months, clinical presentation, family history, laboratory tests, and histopathological biopsy results. Consequently, we
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Figure | (A and B) Typical AD lesions on both lower extremities and trunk.

Figure 2 (A and B) White pustules on the lower extremities and trunk (red arrow in (A and B)).

discontinued dupilumab, and the child was continued on anti-allergic and topical moisturizing emollient treatment. The
erythematous papules and pruritus reduced considerably after treatment compared to before, and no new pustules
appeared after modifying the patient’s treatment. The patient is under regular follow-up.
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Figure 3 Anatomopathological examination of white pustules revealed epidermal hyperkeratosis with fused dyskeratosis, neutrophilic microabscesses in the dyskeratotic
stratum corneum, reduced or even absent granular layer beneath the dyskeratosis, hypertrophy of the spinous layer, upwardly displaced dermal papillae, dilated capillaries,
superficial perivascular lymphocytes, and scattered neutrophil infiltration (HEx40).

Discussion

AD and psoriasis are common chronic recurrent inflammatory diseases in dermatology, characterized by T-cell-mediated
immune responses and abnormal proliferation and differentiation of keratin-forming cells.! However, the two diseases
differ in that they usually exhibit different T-cell polarity and different cytokine arrays. Therefore, it is rare for psoriasis
and AD to coexist in the same patient.” AD is mainly mediated by T helper (Th)-2, and the cytokines interleukin (IL)-4
and IL-13 are key drivers of its signaling. In contrast, psoriasis is primarily a Th17/Thl cell-driven disease, and the
cytokines Tumor necrosis factor-a. (TNF-a), IL-17, IL-22, and IL-23 play an important role in the development of
psoriasis.”°

Dupilumab is a fully human IL-4 receptor subunit monoclonal antibody that targets the IL-4Ra subunit of the I1L-4
and IL-13 receptors to block IL-4 and IL-13-mediated downstream signaling and inhibit Th2-mediated immune response,
thereby blocking the pathogenesis of AD.” Dupilumab has been approved by the Food and Drug Administration (FDA) in
the United States for treating moderate to severe atopic dermatitis in uncontrolled patients.® Numerous clinical studies
and real-world data have demonstrated the efficacy and safety of dupilumab in treating moderate to severe AD.%'”
Dupilumab can rapidly control skin itches and significantly improve anxiety, depression, and insomnia in AD patients.
With the increase in the number of patients using this drug, there have been reports of rare adverse drug reactions, such as
facial and neck dermatitis, urticaria,” and lichen ruber planus® following the use of dupilumab in treating AD. It has
been suggested that these skin manifestations are caused by the inhibition of the Th2 pathway by dupilumab.''

In recent years, there have been increasing reports of dupilumab-inducing psoriasis. An FDA study suggested that
using dupilumab for AD may cause psoriasis.'> The largest cohort study so far showed that the incidence of new
psoriasis in patients receiving dupilumab for the treatment of AD is 1.7%, which is similar to the incidence rate of
psoriasis in the general population. The average latency from the start of the drug to the occurrence of psoriasis is 3.7
months.'® Interestingly, our patient had only ten days from the start of dupilumab to the manifestation of pustules,
causing us to misdiagnose new-onset psoriasis for worsening atopic dermatitis initially. The clinical manifestations of
psoriasis or psoriasis-like lesions after the use of dupilumab in the treatment of AD are diverse, with reported cases
involving the common type,'* erythrodermic type,'> and pustular type.'® However, these occurrences are relatively rare
and have not been included as adverse events in clinical trials.

Currently, the theory of immune drift is emerging as a hot topic in the mechanism of conversion of AD to psoriasis by
biological agents. In healthy individuals, there is a dynamic balance of Th1/Th2. A Th1/Th2 imbalance—when the function of
one subgroup is enhanced or that of another subgroup is inhibited—will lead to a reverse transformation of the disease and the
occurrence of “immune drift”. This balance may be altered by the suppression or injection of cytokines with immunomodulatory
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functions. It has been shown that IL-4 and IL-4 receptors contribute to dendritic cell maturation. Dendritic cells enhance Th2
responses, negatively regulate Th1/Th17, inhibit dendritic cell-mediated IL-23 production, and suppress IL-1f and IL-6 secretion
by psoriasis epidermal cells. Therefore, blocking IL-4 may induce overexpression of Thl cytokines, such as IL-23 and IL-17,
leading to psoriasis. Mirza et al, found the expression of new IL-17A in psoriasis induced by dupilumab, suggesting that IL-17A
produced by T-cell reactive polarization may be a driving factor for dupilumab-induced psoriasis drift in AD patients.'” Their
finding further indicates that inhibiting Th2 cytokines may induce a drift toward a Th17/Thl dominated immune response,
leading to psoriasis. Additionally, the induction of AD lesions with the use of Th1 inhibitors provides additional support for the
theory of immune drift.'® Fowler et al, suggested that AD is primarily a Th2 disease in the acute phase but shifts partially to Th1
over time as it progresses to the chronic phase. The Th1 response becomes more pronounced with Th2 inhibition by dupilumab.
Additionally, psoriasis improves after discontinuing dupilumab, suggesting a causal relationship between dupilumab and the
development of psoriasis.'” Furthermore, recessive mutations in IL-36RN may be an important factor in the development of
pustular psoriasis after dupilumab injection in AD patients.'® Dupilumab modulates the downstream IL-36 signaling pathway,
induces inflammatory keratinocyte responses, and stimulates IL-12 and IL-23 secretion by skin dendritic cells, promoting the
differentiation of naive CD4 T cells to Th1 and Th17 cells. Consequently, the process causes the secretion of TNF-a and IL-17A,

contributing to the development and progression of the disease.'

Conclusion

New skin lesions that develop during treatment with dupilumab should be carefully identified and monitored. Herein, we
report a rare case of pustular psoriasis induced during dupilumab injection for AD. New skin lesions are often overlooked in
clinical practice because moderate to severe AD lesions are widespread throughout the body, requiring dermatologists to be
more vigilant. Dupilumab has a relatively short marketing time and limited experience in medication. So far, there is no clear
explanation to elucidate the relationship between Th2 inhibition by dupilumab and its impact on the pathogenesis of psoriasis.

Abbreviations
AD, Atopic dermatitis; Th, T helper; TNF-a, Tumor necrosis factor —a; FDA, food and drug administration; IL,
interleukin.
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