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Atopic Dermatitis Pathogenesis

• Disrupted epidermal barrier with dysfunction of epidermal 
differentiation, keratinocyte junctions, and the lipid barrier in lesions 
skin – seen across all age groups

• Th2/Th22 cell phenotype

• Th2/Th22 correlates with SCORAD (SCORing Atopic Dermatitis)



Interleukin-31
• Pruritogenienic cytokine, perpetuates itch-scratch cycle

• Epidermal terminal differentiation disruption

• Higher expression noted in CD4+ Th2 cells and by skin-homing 
CD45RO1 (memory) cutaneous lymphocyte–associated antigen-
positive T cells

• Lower levels of IL-31 expression seen in Th1 cells

• Binds to IL-31RA and oncostatin M receptor 𝛽 (OSMR𝛽) complex

• IL-4 and Il-33 synergize to to produce IL-31 through Th2 dependent 
signaling

• UVB rays, H2O2, and staphylococcal enterotoxin B, and antimicrobial 
peptides have been shown to increase IL-31 levels



IL-31RA

• Most abundantly expressed in dorsal root ganglia

• OSMR𝛽 expression was demonstrated in a subset of small-sized 
nociceptive neurons in the dorsal root ganglia colocalized with          
IL-31RA                   project to the inner portion of lamina II in the 
dorsal horn of the spinal cord and the dermis of the skin

• Signaling occurs through the JAK/STAT pathway





Study Design

• Phase 3, randomized, double-blind, parallel group

• Nemolizumab (humanized monoclonal anti-IL-31RA antibody) vs 
placebo every 4 weeks subcutaneously for 16 weeks

• Optional 52 week open-label study

• Patients recorded the visual analog score (VAS), ranging from 0-100, 
daily; weekly mean scores were averaged using daily scores

• Primary endpoint: percent change in the weekly mean VAS score for 
pruritus from baseline to week 16



Statistical Analysis

• Modified intention-to-treat methods were used for the analyses of 
the primary and secondary end points

• All patients who received at least one dose of nemolizumab or 
placebo were analyzed

• Two prespecified sensitivity analyses were performed for the primary 
end point to account for missing data and the use of rescue 
medication: 
• Tipping-point analysis that used the multiple-imputation method

• Mixed-effects model was used for repeated measures (MMRM) to calculate 
the weekly mean VAS score for pruritus











Safety

• 71% of patients reported adverse events

• Most common adverse event was worsening AD

• Elevate thymus and activation-regulated chemokine (TARC) seen only 
in nemolizumab group and was seen in 10 patients

• Three patients reported 4 treatment-related adverse events which 
included AD, alopecia, peripheral edema, and Meniere’s disease

• No deaths were reported





Conclusions

• Nemolizumab resulted in a greater reduction in pruritus than placebo 
over a period of 16 weeks in patients who were not adequately 
controlled with oral antihistamines or topical agents

• Secondary outcomes including sleep, QoL, and eczema outcomes all 
trended toward improvement

• The most common adverse events were injections site reactions, 
worsening AD, and increased TARC
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