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Two complementary theories 

• 1) Outside-In Hypothesis

• Primary barrier defect → allergen penetration → secondary 
immune activation → itch and scratch
• Filaggrin deficiency (10-50% of people), abnormal ceramides and lipids, 

abnormal tight junctions (claudins)
• Elevated skin pH → activation of proteases → alarmin activation →

barrier disruption



• 2) Inside-Out Hypothesis

• Primary immune defect → secondary barrier defect and dysbiosis 
→ itch and scratch
• Th2 polarization → overexpression of IL4/13, IL5, IL31
• IL-4/13 → downregulation of filaggrin, loricrin, involucrin, 
• IL-31 → itch
• High IgE in 80% of patients with AD 
• Th17 predominates in Asians



Barrier Dysfunction

Immune Defect



Luo X, Li Y, Feng Y, Wang Y, Li Z, Zhang Y, Shen P. From Barrier Disruption and Immune Dysregulation to Targeted Therapies 
in Atopic Dermatitis. Clin Rev Allergy Immunol. 2026 Aug 29;69(1):72. doi: 10.1007/s12016-026-09198-8. PMID: 42667317.



Immunologic 
Markers Vary 
Across Ages

Age group Dominant molecular features

Infants (<6 mo onset)

Th2/Th22 with the highest Th17 activation and innate-immunity 
markers; Th1 absent; elevated IL-33, IL-1RL1/IL-33R, IL-9 (linked to 
allergic/food sensitization); robust barrier gene downregulation despite 
short disease duration

Children Th2/Th22 dominant; Th17 diminishes; slight emergence of Th1 (early 
chronicity)

Adolescents Sustained Th2/Th22; increasing Th1 and tissue-remodeling markers 
(MMPs), approaching but below adult levels

Adults
Th2/Th22 plus unique, significant Th1 polarization (IFN-γ, 
CXCL9/10/11); only adults show significant filaggrin reduction; second 
Th17 peak

Elderly (≥60 yr)
Reduced canonical Th2 markers, elevated pro-inflammatory/innate 
cytokines (IL-18, IL-6) driving Th1/Th17; shift from naïve to 
effector/cytotoxic T cells



Dumycz, K., Zygadło, J., Marzec, A. et al. Untangling the Complexity of Childhood Atopic Dermatitis: Phenotypes and 
Endotypes. Clinic Rev Allerg Immunol 69, 15 (2026). https://doi.org/10.1007/s12016-025-09128-0



Immunologic 
Markers Vary by 
Race

Age group Dominant molecular features

European / 
White

Th2-dominant with Th1 involvement, less Th17; strong 
FLG-driven barrier defect; thinner epidermis

Asian 
(East/South)

Blended Th2 plus prominent Th17/Th22 activation 
(psoriasiform features, scaling, lichenification); most 
pronounced lipid-gene downregulation

African / 
Black

Strong Th2/Th22 skewing with robust IgE; 
attenuated/absent Th1 and Th17

Hispanic Mixed phenotype resembling both White and Black AD; 
broad systemic inflammation on proteomics



Prados-Carmona A, Husein-ElAhmed H, 
Navarro-Triviño FJ, Ruiz-Villaverde R. Atopic 
Dermatitis beyond Eczema: A Review on its 
Systemic Impact through Pruritus and 
Associated Comorbidities. Clin Rev Allergy 
Immunol. 2025 Jul 16;68(1):66. doi: 
10.1007/s12016-025-09075-w. PMID: 
40668306.

Atopic Dermatitis is a 
SYSTEMIC Disease



Liu, Y., Chen, X., Su, Z. et 
al. Identification of atopic 
dermatitis-associated diseases 
based on the National health and 
nutrition examination survey 
(NHANES) 2013–2018. Sci Rep 15, 
13778 (2025). 
https://doi.org/10.1038/s41598-
025-98551-6



Has differing molecular markers 
informed treatment?

No. 



Ungar B, Pavel AB, Li R, Kimmel G, Nia J, 
Hashim P, Kim HJ, Chima M, Vekaria AS, 
Estrada Y, Xu H, Peng X, Singer GK, Baum D, 
Mansouri Y, Taliercio M, Guttman-Yassky E. 
Phase 2 randomized, double-blind study of 
IL-17 targeting with secukinumab in atopic 
dermatitis. J Allergy Clin Immunol. 2021 
Jan;147(1):394-397. doi: 
10.1016/j.jaci.2020.04.055. Epub 2020 May 16. 
PMID: 32428528.



Updated Data for 
Existing AD 
Treatments





Lax SJ, Van Vogt E, Candy B, Steele L, 
Reynolds C, Stuart B, Parker R, Axon E, 
Roberts A, Doyle M, Chu DK, Futamura 
M, Santer M, Williams HC, Cro S, 
Drucker AM, Boyle RJ. Topical 
anti‐inflammatory treatments for 
eczema: network meta‐analysis. 
Cochrane Database of Systematic 
Reviews 2024, Issue 8. Art. No.: 
CD015064. DOI: 
10.1002/14651858.CD015064.pub2. 
Accessed 28 September 2026.



Dupilumab response highly durable after 5 years

Boesjes CM, Kamphuis E, de Graaf M, et al. 
Long-Term Effectiveness and Reasons for 
Discontinuation of Dupilumab in Patients 
With Atopic Dermatitis. JAMA Dermatol. 
2024;160(10):1044–1055. 



Dupilumab has higher risk of developing paradoxical psoriasis

Lin T, Fan Y, Fan K, Juan C, Chen Y, Wu C. Psoriasis Risk in Patients With Atopic Dermatitis Treated With Dupilumab. JAMA Dermatol. 
2025;161(8):813–821. doi:10.1001/jamadermatol.2025.1578



Dupilumab Improves Growth in Children

Children with atopic dermatitis found to underperform peers in growth

In children < 40%tile in height, 31.3% gained at least 5%tiles by 16 weeks 
compared to 15.5% of placebo

Bone alkaline phosphatase significantly higher in dupilumab children 

Likely due to chronic inflammation, sleep disruption, and topical/systemic 
corticosteroid use

Irvine AD, Paller AS, Siegfried EC, Cork MJ, Beck LA, Eichenfield LF, Swanson L, Hamon SC, Horowitz JE, Farrell AB, Hatsell S, Zhang A, Bansal A, You X, Chen Z, Levy S, Cyr SL. 
Dupilumab treatment improves linear growth and bone biomarkers in children with atopic dermatitis: Post hoc analysis of a phase 3 randomized, placebo-controlled clinical trial and 
an open-label extension study. J Am Acad Dermatol. 2026 Jul 7:S0190-9622(26)03071-9. 



Dupilumab induced blindness

• Result of severe, untreated eye disease and not likely drug effect

• Out of 210 patients in one study, 1% (3 patients) developed vision 
threatening complications (scarring)

• Added to the FDA label



Dupi → Tralo due to conjunctivitis or facial 
redness?

Beyrouti A, Deuze J, Fontas E, Foureau A, Barbarot S, Aubert H, Bernier C, Le Moigne M, Passeron T, Boukari F, Garnier M, Jachiet M, Tetart F, Seneschal J, Toussaint C, Mahé E, Leleu C, Regnault MM, Pasteur J, 
Nosbaum A, Badaoui A, Fougerousse AC, Pralong P, Viguier M, Droitcourt C, Abasq C, Mallet S, Raison-Peyron N, Staumont-Sallé D, Hubiche T; French Atopic Dermatitis Network (FRADEN) from the Groupe de 
Recherche sur l’Eczéma Atopique (GREAT) Research Group. Switching From Dupilumab to Tralokinumab or Janus Kinase Inhibitors in Cases of Ocular and/or Facial Adverse Events in Patients With Atopic 
Dermatitis: A Multicenter Retrospective Study. J Allergy Clin Immunol Pract. 2025 Feb;13(2):353-360. doi: 10.1016/j.jaip.2024.12.001. Epub 2024 Dec 12. PMID: 39672377.



Drucker AM, Lam M, Prieto-Merino D, et al. Systemic Immunomodulatory Treatments for Atopic Dermatitis: Living Systematic Review and Network Meta-
Analysis Update. JAMA Dermatol. 2024;160(9):936–944. 

High dose JAKi superior to injectable biologics for treatment of atopic dermatitis



No significant increase in MACE with JAKi

Ingrassia JP, Maqsood MH, 
Gelfand JM, et al. 
Cardiovascular and Venous 
Thromboembolic Risk With 
JAK Inhibitors in Immune-
Mediated Inflammatory Skin 
Diseases: A Systematic 
Review and Meta-Analysis. 
JAMA Dermatol. 
2024;160(1):28–36. 



No significant increase in VTE with JAKi

Ingrassia JP, Maqsood MH, 
Gelfand JM, et al. 
Cardiovascular and Venous 
Thromboembolic Risk With 
JAK Inhibitors in Immune-
Mediated Inflammatory Skin 
Diseases: A Systematic 
Review and Meta-Analysis. 
JAMA Dermatol. 
2024;160(1):28–36. 



Although 
Nemolizumab 
is less effective 
at EASI-75, it’s 
MUCH faster 
for itch relief

Nemolizumab (anti–
IL-31Rα)

Dupilumab (anti–IL-
4Rα)

Lebrikizumab (anti–
IL-13)

EASI-75 at wk 16 (+ 
topicals) 42–44% 64–69% ~70%

IGA 0/1 at wk 16 36–38% 36–40% ~41%

Skin clearance vs 
dupilumab Inferior (EASI MD 6.0) Reference

Similar (slightly 
lower on binary 
outcomes)

Itch (PP-NRS) vs 
dupilumab

Comparable (MD 
0.1) Reference Comparable

Onset of itch relief Week 1 Week 2 Week 6



Novel therapies in 
the pipeline



So how long will I be on this drug?

IDK



Long-acting 
therapies are 
coming!!!!



Zumilokibart

• Long-acting IL-13 therapy

• YTE modification on the 
Fc portion of the antibody

•  Every 3 to 6 month 
maintenance dosing

• Comparable efficacy



Rezpegaldesleukin- IL-2R Agonist

• IL-2 is anti-inflammatory 
• Activation of IL-2 leads to expansion of regulatory T-cells
• Every 2 or 4 week dosing for the first 16 weeks

• 24 μg/kg Q2W: −61% in EASI scores
• 24 μg/kg Q4W: −53%

• Maintenance dose
• Monthly or every quarter with significant number maintaining EASI 50-100



Combination 
therapies are 
coming!!!!



Galvokimig

• IL13/IL17A/F inhibitor 

• Phase 2A
• 64.9% achieved EASI-75, 46.6% 

achieved EASI-90

• Expected data in 2028

Tilrekimig

• IL4/IL13/TSLP inhibitor 

• Phase 2
• 51.9% achieved EASI-75

• Monthly dosing



More oral therapies are coming!!



KT-621

• Oral STAT-6 Degrader
• Daily PO medication
• Phase 1 data shows average 63% EASI reduction after 29 days
• Phase 2 ongoing



What Happened to OX40L?



Guttman-Yassky E, Simpson EL, Reich K, Kabashima K, Igawa K, Suzuki T, Mano H, Matsui T, Esfandiari E, Furue M. An anti-OX40 
antibody to treat moderate-to-severe atopic dermatitis: a multicentre, double-blind, placebo-controlled phase 2b study. 
Lancet. 2023 Jan 21;401(10372):204-214. doi: 10.1016/S0140-6736(22)02037-2. Epub 2022 Dec 9. Erratum in: Lancet. 2023 Jan 
21;401(10372):194. doi: 10.1016/S0140-6736(22)02581-8. PMID: 36509097.



Amlitelimab was withdrawn at 
week 24 and patients followed 
to 52 weeks (open bars) 

Most patients preserved their 
IGA and EASI response

Weidinger S, Blauvelt A, Papp KA, Reich A, Lee CH, Worm M, Lynde C, Kataoka Y, Foley P, Wei X, Wong W, Solente AC, Weber C, Adelman S, Davey S, Hurbin F, Rynkiewicz N, Yen K, O'Malley JT, 
Bernigaud C. Phase 2b randomized clinical trial of amlitelimab, an anti-OX40 ligand antibody, in patients with moderate-to-severe atopic dermatitis. J Allergy Clin Immunol. 2025 
Apr;155(4):1264-1275. doi: 10.1016/j.jaci.2024.10.031. Epub 2024 Nov 8. PMID: 39522654.



1 confirmed and 1 suspected case of 
Kaposi Sarcoma in Rocatinlimab Trial

2 confirmed cases of Kaposi Sarcoma in 
Amlitelimab trial





Take Home Messages

•It’s an exciting time to be in atopic 
dermatitis and a hopeful time to be a 
patient with atopic dermatitis

•Jiade.yu@vcuhealth.org
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