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Introduction

Upadacitinib (UPA), a selective JAK1 inhibitor, is approved for the treatment of atopic dermatitis (AD). This analysis
assessed the impact of UPA or dupilumab (DUPI), an IL-4R antagonist also approved for the treatment of AD, on
the skin gene profile and circulating biomarkers in moderate-to-severe AD patients.

Materials and methods

Heads Up (NCT03738397) is a phase 3 head-to-head, double-blind study that compares the efficacy and safety of
once daily oral UPA 30 mg to that of subcutaneous DUPI 300 mg every other week in adults with moderate-to-
severe AD. Blood and skin biopsy specimens were collected at various time points up to 16 weeks to assess
changes in skin transcriptomics, absolute eosinophil count (AEC), and soluble serum proteins.

Results

After 16 weeks of treatment, UPA demonstrated superior efficacy vs DUPI with 71.0% of patients treated with UPA
(n = 348) achieving at least a 75% improvement in Eczema Area and Severity Index (EASI75) compared with
61.1% of patients treated with DUPI (n = 344; P=.006). Mean improvements in the study-derived AD
transcriptome (defined as differentially [linear fold-change >2.0, false discovery rate < 0.05] expressed genes
between lesional and nonlesional skin) were 66.5% and 2.0% at week 2 for UPA and DUPI treatment, respectively
(P<.001), and 104.4% and 62.9% at week 16 for UPA and DUPI treatment, respectively (P=.0001). UPA decreased
expression of genes associated with key AD pathways, including Th2 (CCL17), Th1 (CXCL10), and Th22
(S100A9/12, PI3) to a significantly greater extent than DUPI. Further, expression of genes associated with barrier
function (FLG2, LORICRIN, LCE1A, LCE5A) and the negative regulator genes IL34 and IL37 significantly increased
earlier and more robustly with UPA than with DUPI, reflecting the improvement of lesional skin to nonlesional skin
levels. Significant changes were also seen in blood, including reductions in AEC as early as after week 2 of UPA
treatment and were maintained through week 24, with only a small reduction over time observed with DUPI. UPA
also significantly decreased the level of serum proteins associated with Th2 (IL5RA, IL13RA1), Th1 (IL18, IL12B,
IL2RA, TNFRSF1B), and Th22/Th17 (PI3, LCN2, S100A11) immune pathways, earlier and to a greater extent than
DUPI. Further, the level of proteins related to T‑cell chemotaxis (CCL21/23/27), inflammatory proteases (MMP13,
SERPINB8), itch (KLK8/11), inflammatory fibroblasts (CCL19), and immune cell adhesion (E-selection, ICAM-1)
were decreased early (week 2) and persistently through week 16 with UPA, while minimal or delayed modulation
was seen with DUPI.

Discussion

UPA induces earlier and more robust changes in key disease-associated biomarkers compared with DUPI,
indicating a faster onset of action and potentially contributing to more complete disease control.
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