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Dear Editors,
Patient 1 was a 44-year-old woman who presented with intensely pruritic nodules and plaques on her limbs that had been present since childhood. She had also experienced nail dystrophy during adulthood. Patient 2, a 3-year-old boy, was the son of patient 1. He presented with papules and erythema on his extremities, accompanied by scratching behaviour. They had a family history of similar skin symptoms and/or nail dystrophy in other four individuals (Figure 1I). Physical examination of patient 1 revealed crusted plaques, nodules, and erosions, primarily located on the lower limbs and dorsum of the feet, with intense pruritus (Figures 1A,B). Histological examination of a nodule in the lower limb of patient 1 revealed hyperkeratosis and pseudo-horn cysts in the epidermis, with marked fibrosis and mild lymphocyte infiltration in the dermis (Figure 1J). Patient 2 presented with papules or erythema on his forehead, posterior neck, dorsum of hands, knees, and lower legs (Figures 1E,F). His mother had identified blisters or erosions that sometimes appeared on his fingers. The serum IgE level was elevated (2280 IU/mL) in patient 1. The genetic analysis identified that patients 1 and 2 carried the same heterozygous mutation, c.6900 + 4A>G, in the COL7A1 gene, which has been reported to cause dominant dystrophic epidermolysis bullosa (DEB) pruriginosa by skipping of exon 87 [1].
[image: Figure 1]FIGURE 1 | (A,B) Pruritic and scratched papules and nodules are observed over the patient 1’s limbs. Erythema with erosion indicated scar lesion. However, most of the lesions were keloidal because surface of elastic plaques was observed significantly elevated, accompanied with severe itching and with no episode of spontaneous regression. (C,D) Erythema and plaques became flattened and soft 1 year after dupilumab treatment was initiated in patient 1. (E,F) Scratched erythema and papules accompanied by pruritus are observed on the limbs and dorsal hands of patient 2. (G,H) Erythema was not changed after 2 months of dupilumab treatment in patient 2. Crusts were decreased and scratching behaviours were reduced by dupilumab treatment. (I) Family pedigree. The family comprised four affected individuals. One unknown case existed in addition to three confirmed cases. (J) Skin biopsy from patient 1 revealed hyperkeratosis and subepidermal cleavage. Milia and marked fibrosis are also observed (hematoxylin-eosin, original magnification, ×100).
Treatments with topical corticosteroids, topical Janus kinase (JAK) inhibitor (delgocitinib), oral antihistamine (fexofenadine), oral tokiinshi, which is a traditional Chinese medicine (Kampo), and oral cyclosporine 150 mg/day for 4 weeks were administered for patient 1, although the treatments showed a poor response. After obtaining informed consent from patient 1 for both patients, the mother was treated with a 600 mg loading dose of dupilumab, followed by 300 mg every 2 weeks. She noticed that the pruritus began to decrease within the first 3 weeks. Nodules and diffuse plaques in her lower limbs gradually flattened, with almost complete relief from itching (Figures 1C,D). Following the treatment plan for patient 1, we also treated patient 2 with 300 mg of dupilumab every 4 weeks to prevent scratching behaviours which induced new skin lesions. His parents noticed that the scratching behaviour gradually ceased within 4 weeks. Although papules and erythema remained unchanged, the crust and scratched plaques gradually disappeared (Figures 1G,H).
Dystrophic epidermolysis bullosa (DEB) is caused by mutations in the COL7A1 gene, which encodes type VII collagen, leading to skin fragility and itch-induced lichenification. Epidermolysis bullosa pruriginosa (EBP) is a rare phenotype of DEB characterised by mildly fragile skin, trauma-induced lichenified or nodular lesions, and scarring accompanied by intense pruritus [2] and splice site mutations resulting in the in-frame exon 87 skipping have been reported repeatedly [1]. A number of case reports have recently been published that present the regression of pruritus and skin lesions in DEB following dupilumab treatment [2]. Darbord et al. reported that T helper type 2 (Th2) cell-mediated immunity, including mast cell infiltration, elevated IgE levels, and an expanded Th2 subset without atopic dermatitis, is the pathogenesis of pruritus in patients with EBP who have responded to dupilumab [2]. Furthermore, single-cell transcriptomic analyses have reported that glycolytically active GATA3+ Th2 cells, which reside in the skin affected by dominant DEB, induce pruritus in the lesional skin of patients with DEB [3]. In the two cases that shared the same mutations, the clinical response was clearer in patient 1 than in patient 2, although the treatment was sufficiently effective in patient 2. Considering the responses to dupilumab in our cases, dupilumab may have contributed to the reduction in the number of keloidal skin lesions in patient 1 by reducing itching and mechanical scratching in addition to reducing levels of Th2-related inflammation in both patients. Our cases unexpectedly clarified the predominance of Dupilumab in treatment for senior patients of EBP with chronic keloidal skin lesions which tend to be recognized as irreversible before. Recently, dupilumab has been reported to be a promising treatment not only for patients with prurigo nodularis [4], but also for keloid lesions in a patient with a history of atopic dermatitis. Diaz A et al. reported dysregulation of interleukin (IL)-4 and IL-13 was identified in lesional and/or non-lesional skin in patients with keloid disease compared with healthy controls. In their ex vivo study in 2020, increased expression of IL-4/13 in fibroblasts promoted transforming growth factor-β signaling and led to fibrosis in patients with keloids. Overall, our cases suggest that dupilumab may reduce activity of the IL-4/13 pathway, which leads to the regression of abnormal collagen proliferation in senior patients with EBP. These results indicate that dupilumab may be particularly beneficial in preventing inflammation, fibrosis. Although chronic scar lesions and DEB are possible independent risk factors of squamous cell carcinoma (SCC), we believe the risk of developing secondary SCC may partly decreased by dupilumab treatment. We recently identified diverse treatment options, including repurposing medicines, such as biologics and oral JAK inhibitors. Although the use of oral JAK inhibitors may bring a better clinical improvement in itch numeric rating score and in the result of transcriptomic analysis in lesional skin of EBP [5], these treatments may exacerbate symptoms either by promoting secondary bacterial infections. Therefore, ours and recent case reports suggest that dupilumab could be a viable option for controlling symptoms of EBP with minimal adverse effects. Although dupilumab may be an off-label therapeutic option, its safety profile in patients remains to be further evaluated.
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