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In this study, we conducted a comprehensive analysis of the functional and
molecular characteristics of ILC2s, Th2 cells, and eosinophils in patients with refractory asthma
using a combination of single-cell live imaging of secretion activity (LCI-S), RNA sequencing,
proteomics, and lipidomics. Phenotypic changes associated with IL-4 signaling activation were
identified in both ILC2s and eosinophils. Furthermore, patients with enhanced Th2 cell activation
exhibited poor responses to benralizumab, suggesting that immune phenotyping is useful for guiding
the selection of biologic therapies. Taken together, immune cell profiling is expected to serve as a

novel strategy that complements conventional biomarkers in the management of severe asthma.
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