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ABSTRACT
Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by epidermal barrier dysfunction, immune dysregulation and Staphylococcus aureus overgrowth. Despite the efficacy of new biological therapies, such as IL-4/IL-13 inhibitors1 and Janus Kinase (JAK) inhibitors2, a subset of patients fails to respond or experiences adverse effects, highlighting the need for predictive biomarkers to guide personalized treatment strategies. Metabolomics is a valuable tool to discover molecular alterations underlying this disease by examining small molecules and revealing changes in metabolic pathways and biomarkers. 
This study aims to deepen molecular insights on AD in mediating resistance to IL-4/IL-13 and JAK inhibitors in patients, analyzing metabolic differences in serum and cell free supernatant samples.
We enrolled 25 adults with severe AD (EASI ≥ 24) who received either dupilumab (anti-IL-4 receptor α antagonist) or upadacitinib (selective JAK1 inhibitor). Serum samples were collected at baseline, at 8 weeks, and at 16 weeks of treatment. Skin swabs from affected areas (dry, moist, and sebaceous sites) and non-lesional areas were obtained at the three time points. The isolated bacteria were cultured, and their supernatants were analyzed. Nuclear Magnetic Resonance (NMR) spectroscopy combined with statistical analysis was employed to identify metabolomic differences. 
Univariate analysis identified a panel of key metabolites that significantly varied in samples of patients among the three timepoints. These findings highlight metabolic markers as potential predictors of treatment response in atopic dermatitis, supporting their use to guide personalized therapies and improve clinical outcomes.
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