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Background

Atopic dermatitis (AD) is a chronic inflammatory skin dermatosis, characterized by intense pruritus, AI M OF TH E STU DY

skin barrier dysfunction and recurrent flare-ups [1, 2]. Abrocitinib (abro), a Janus kinase 1 (JAK1)-
selective inhibitor, is approved for treatment of moderate to severe AD and has been shown to rapidly
and significantly reduce itch in AD patients [3, 4]. Multiple pruritogenic pathways drive itch in AD,

To analyze the effect of abrocitinib on
itch-related gene expression and

including JAK1 mediated signaling of cytokines such as IL-4, IL-13, and IL-31 [5]. While the clinical Cyt_Okme relejase n Ie_s'_ona! and _per"
efficacy of abro is well established, underlying molecular mechanisms responsible for its anti-pruritic lesional atopic dermatitis skin ex vivo.

effects remain unclear.

Methods

ex vivo analysis — organ culture model
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Lesional and peri-lesional skin
was isolated from 6 atopic
dermatitis (AD) patients. The
skin punches were cultured in
vehicle control (0.1% DMSO) or
5uM  Abrocitinib.  RNA-Seq
analysis was performed after
24h and a cytokine array on the
culture supernatant after 4 days
ex vivo, 48h after a medium
change.



Results
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Abrocitinib downregulates itch-related markers involved in histamine-, Th2-cytokine-, and IL-31-signaling in ex vivo cultured lesional and peri-lesional AD skin
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Figure 1. RNA Seq analysis shows downregulation of itch-related markers upon abro-treatment in ex vivo cultured lesional and peri-lesional AD skin.
Heatmaps showing Log2 fold-change (FC), adjusted p-value and expression of the same genes per patient (AD1, 2, 3, 4, 5, 6) of differentially regulated genes in
lesional (L; left columns) or peri-lesional (PL; right columns) abro vs. vehicle treated AD skin. Values of significantly rescued genes (p adjusted <0.05) are shown

in light yellow. n = 6 donors were analysed (AD1 - 6).
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Abrocitinib was found to significantly downregulate expression of IL4R, IL13RA and OSMR, while not affecting IL4, IL13, IL31 and other IL-31
receptor genes (IL31RA, IL7R)
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Figure 2. Relative gene expression of receptor genes IL4R, IL13RA and OSMR in ex vivo cultured human lesional and peri-lesional AD skin.
Quantitative analysis of relative expression of IL4R, IL13RA1, OSMR, IL4, IL13, IL31, IL31RA and IL7R (normalized reads). n = 6 patients. Dots
of different colours represent different patients: AD1, AD2, AD3, AD4, AD5, AD6. *p<0.05, ***p<0.001 (DESeq2; padj <0.05, log2FC >1/<-1). 4)
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Protein secretion of IL-4, IL-13 and IL-31 is affected in a patient-dependent manner, in line with RNAseq data
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Conclusion

Our ex vivo data demonstrate that abro downregulates diverse itch-related
markers and receptor expression for IL4R, IL13RA, CCL18 and OSMR in ex vivo
cultured lesional and peri-lesional AD skin. Previously published clinical data
from the abro-treated AD patients (JADE MOA trial NCT03915496 [4]) have
shown that in vivo, abro rescues gene expression of the itch mediators CCL18,
TSLPR and TARC (CCL-17). Therefore, our findings align with these published
transcriptomic responses to abro, demonstrating that abro reduces itch-related
gene expression and predominantly modulates IL-4, IL-13, IL-31, and mast
cell/histamine pathways. Further, this is also in line with the clinically observed
efficacy of abro in reducing itch in multiple clinical trials [6-10].
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“The itch-reducing effect of Abrocitinib in AD
likely driven by downregulation of
itch-related genes and modulation of IL-4, IL-13,
and mast
consistent with clinical improvements.” J
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