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A Heterogeneous Disease

Photo courtesy of Peter Lio, MD (Consent on file)



Loop

The epithelial immune microenvironment (EIME) in atopic dermatitis and psoriasis.  Dainichi T, Kitoh A, Otsuka A, Nakajima S, Nomura T, Kaplan DH, Kabashima K.  Nat Immunol. 2018 

Dec;19(12):1286-1298.



Barrier is KING! 

Epithelial Barrier Hypothesis

• Yazici D, et al. Semin Immunol. 2023;70:101846.

• Industrialization, urbanization and Westernized lifestyle have a devastating impact on the 
epithelial barriers of the skin, airways, and gut mucosa as proposed by the Epithelial Barrier 
Theory



Staph

• Kong HH, et al. Genome Res. 2012;22(5):850-9.



• Geoghegan JA, et al. Trends Microbiol. 2018;26(6):484-497.



• Brough HA, et al. Allergy. 2020;75(9):2185-2205.



Epicutaneous Sensitization

• Brough HA, et al. Allergy. 2020;75(9):2185-2205.



• Figures: originals by Peter Lio, MD. Quote attributed to Ruchi Gupta, MD



GOALS

1. Get clear

2. Keep clear – safely

3. Keep it up

Image credit: Peter Lio, MD

GET CLEAR

KEEP CLEAR

KEEP IT UP!
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Treatment Goal

Rubel D, et al. J Dermatol. 2013;40(3):160-171.
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JTF Guidelines

AAAAI/ACAAI JTF Atopic Der matitis Guideline Pan el; Chu DK, Schneider L, Asiniwasis RN, Bogu niewicz M, De Benedetto A, Ellison K, Frazier W T, Greenhawt M, Huynh J, Kim E, LeBo vidge J, Lind ML, Lio P, Martin SA, O'Br ien M, On g PY, 

Silverb erg JI, Sp ergel JM, Wan g J, Wheeler KE, Guyatt GH; Patien t Grou ps, Global Parents fo r Eczema Research; Capozza K; National E cz ema Association ; Begolka WS; Ev idence in Aller gy Group; Ch u AWL, Zh ao IX, Chen  L, Oykhman P, 

Bakaa L; AAAAI/ACAAI Jo int Task Force on Pr actice Parameters; Golden  D, Shaker M, Bernstein JA, Greenhawt M, Horner CC, Lieb erman J, Stu kus D, Rank MA, W ang J, Ellis A, Abrams E, Ledford  D, Chu DK. Atopic dermatitis (eczema) 

guidelines: 2023 American  Academy of Allergy, Asthma and Immun ology/American Co llege of Allergy, Asthma and Immun ology Join t Task For ce on  Practice Parameters GRADE- and Institute of Medicine-based recommendatio ns. Ann  

Allergy Asthma Immunol. 2023 Dec 15:S1081-1206(23)01455-2. doi: 10.1016/j.anai.2023.11.009. Epu b ahead of print. PMID: 38108679. 
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Ch'en PY, Lio PA. Nonsteroidal Approaches for Atopic Dermatitis: A Clinical Update. Dermatitis®. 2024 Feb 6.
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Ahuja K, An M, Lio P. A brief review of 

vehicles for topical therapies. Skin 

Pharmacology and Physiology. 2025 Feb 

12;37(4-6):104-8.
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Ahuja K, Lio PA. Topical steroids or emollients: does order matter?. 

Archives of Dermatological Research. 2024 Mar 15;316(4):104.

ORDER OF TOPICALS

Undesirable spreading. When 

a topical steroid is focally

applied, even after waiting 30 

min, the subsequent 

application of a lipophilic 
moisturizer can spread the 

drug far beyond the intended 

area.
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Ahuja K, Lio PA. Topical steroids or emollients: does order matter?. 

Archives of Dermatological Research. 2024 Mar 15;316(4):104.

ORDER OF TOPICALS

“…Highly credible sources as well as current 
randomized controlled trial practices, sway 

towards topical corticosteroids being applied 

first. 

However, compelling arguments exist for 

applying moisturizer first:

• Minimizing unwanted distribution of 
medications 

• Helping alleviate stinging and burning of SSAs. 

Additional research assessing varying 

sequences of application and time intervals with 

different medications and moisturizers is needed 

to understand this issue fully.”
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Tacrolimus vs. Crisaborole

Ryan Wolf J, Chen A, Wieser J, Johnson B, Baughman L, Lee G, Pope E, 

Franco A, Love T, Beck LA. Improved patient‐and caregiver‐reported 

outcomes distinguish tacrolimus 0.03% from crisaborole in children with 

atopic dermatitis. Journal of the European Academy of Dermatology and 

Venereology. 2024.

• Analyses showed no difference in 12-week change 

scores for itch and pain interference between arms 

• TAC improved more outcome measures at 12weeks 

than CRIS 

• Additionally, CRIS was associated with more reports of 

burning throughout the study

“Our results suggest that TAC may be the better overall 
treatment for mild AD based on patient and caregiver 

perspectives.”



23

Treatment of AD With Ruxolitinib Cream or 

Triamcinolone Cream

Kim BS, Howell MD, Sun K, et al. J Allergy Clin Immunol. 2020;145(2):572-582. doi:10.1016/j.jaci.2019.08.042 23
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Ruxolitinib Safety

• Click to edit Master text styles

• Second level

• Third level

• Fourth level

• Fifth level

From: https://www.opzelura.com/prescribing-information.pdf
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Bissonnette R, Call RS, Raoof T, Zhu Z, Yeleswaram S, Gong X, Lee M. A Maximum-Use Trial of Ruxolitinib Cream in Adolescents and Adults with Atopic Dermatitis. 

American Journal of Clinical Dermatology. 2022 Apr 4:1-0.

Ruxolitinib
“The mean steady-state plasma concentration of 

ruxolitinib remained consistently below the half-

maximal inhibitory concentration of Janus kinase-

mediated myelosuppression.”

IC50 half-maximal inhibitory concentration, TPO thrombopoietin



IGA 0 or 1

Bissonnette R, Warren RB, Pinter A, Agner T, Gooderham M, Schuttelaar ML, Crépy MN, Stingeni L, Serra-Baldrich E, Baranowski K, Korn S. Efficacy and 

safety of delgocitinib cream in adults with moderate to severe chronic hand eczema (DELTA 1 and DELTA 2): results from multicentre, randomised, controlled, 

double-blind, phase 3 trials. The Lancet. 2024 Aug 3;404(10451):461-73.

Delgocitinib



PDE4 Inhibition Reduces Production of Proinflammatory 

Mediators in AD 

AC

cAMP

PDE4

PKA 

activated

ATP

NFAT NFκB

G-protein receptor

PDE4 

inhibitor

IL-2, IL-4, IL-31, 

TNF-α
IL-1β, IL-23, IL-26, 

TNF-α, IFN-γ

Zebda R, Paller AS. J Am Acad Dermatol. 2018;78:S43-S52.



Glutamine

Hydrogen 
bond with 
water

Metal ion 
binding site

cAMP

Roflumilast has not been studied in head-to-head clinical trials and the comparative clinical significance is unknown. 

Efficacy and safety cannot be derived from these data.

Roflumilast

Wang J, et al. International Societies for Investigative Dermatology (ISID) Meeting 2023.

Apremilast Crisaborole

PDE4 inhibitors are molecularly distinct



Gooderham MJ et al. SKIN. 4(6):s93. 

https://jofskin.org/index.php/skin/article/view/1063.

Roflumilast Cream in Adults and Adolescents 

With Mild-to-Moderate AD

Efficacy at week 4 Adverse events (AEs)

P<0.05 vs vehicle unless otherwise indicated

Endpoint

Roflumilast 

0.05%

Roflumilast 

0.15% Vehicle

EASI absolute change 

from baseline (primary)
−6.0 (NS) −6.4 (NS)  −4.8

EASI-75 response, % 59.1 52.3 31.1

vIGA-AD score of 

clear/almost clear, %
50.0 (NS) 52.3 31.1

Treatment-emergent AEs 

(TEAE), %

Roflumilast 

0.05%

Roflumilast 

0.15% Vehicle

Any TEAE 21.7 26.7 13.3

Application site pain 2.2 0 2.2

Worsening AD 0 0 2.2

Any treatment-related 

TEAE
4.3 0 4.4

TEAE leading to 

discontinuation
2.2[a] 0 2.2

All mild or moderate in severity

Phase 2 proof-of-concept study
• 136 patients randomized 1:1:1 to roflumilast 0.05%, 0.15%, or vehicle control once daily for 4 weeks 

• Age ≥12 years; BSA: 1.5–35%; EASI >5

Approved on 7/9/24 in the US 



Treatment-emergent adverse events 

(at least 1.0%) in INTEGUMENT 1 and 2

• Stinging or burning: 1.6% with roflumilast vs 2.0% with vehicle after 

first application

Roflumilast (n=885) Vehicle (n=451)

Headache 26 (2.9%) 4 (0.9%)

Nausea 17 (1.9%) 2 (0.4%)

Application site pain 13 (1.5%) 3 (0.7%)

Diarrhea 13 (1.5%) 2 (0.4%)

Vomiting 13 (1.5%) 2 (0.4%)

Prescribing information. Arcutis Biotherapeutics, Inc; 2024.

Bunick CG, et al. Poster presented at: Fall Clinical Dermatology Conference Meeting; October 19-

22, 2023; Las Vegas, NV



• 0.15% daily for ages 6 years+

• 0.05% daily for ages 2-5 years: October 6, 2025

Eichenfield LF, Serrao R, Prajapati VH, Browning JC, Swanson L, Funk T, Gonzalez ME, Hebert AA, Lee M, Boguniewicz M, Simpson EL. Efficacy and Safety of Once‐Daily Roflumilast 

Cream 0.05% in Pediatric Patients Aged 2–5 Years With Mild‐to‐Moderate Atopic Dermatitis (INTEGUMENT‐PED): A Phase 3 Randomized Controlled Trial. Pediatric dermatology. 2025 
Mar;42(2):296-304.

Proportion of patients achieving EASI- 75. Intent- to- treat population.



Furue M et al. Int J Mol Sci. 2019;20:5424

Therapeutic Aryl Hydrocarbon Receptor Modulation in AD  

With Tapinarof Cream 

Approved by FDA for the treatment of 

plaque psoriasis in adults May 2022 

and for adults and children down to 

age 2 years with AD in Dec 2024

(tapinarof 1% cream once daily)



Tapinarof: Efficacy in Atopic Dermatitis

Phase 2b trial
• 247 patients randomized 1:1:1:1:1:1 to tapinarof cream 0.5% or 1% once or twice daily or 

vehicle once or twice daily for 12 weeks

• Age 12–65 years (30% adolescents); BSA: ≥5–35%; IGA ≥3 (91% moderate severity)
Key efficacy endpoints

(Tapinarof 1% QD[a] vs vehicle QD at week 12)

Primary endpoint

IGA treatment success rate 46% vs 28% 

Secondary and post-hoc endpoints

EASI-75 response rate 51% vs 25%*

EASI-90 response rate 27% vs 5%*

≥3-point improvement in itch NRS from week 

2
32% vs 15% 

Change in BSA from baseline −48% vs −5%*

Improvements were maintained for 4 weeks after last application in most patients

IGA treatment success1,2

53%

46%
37%

24%
28%
34%

P
a

ti
e

n
ts

, 
%

1. Peppers J et al. J Am Acad Dermatol. 2019;80:89-98; 2. Paller AS et al. J Am Acad Dermatol. 2021;84:632-638. 

Approved on 12/24 down to 2-year-olds!



Safety and Tolerability of Tapinarof

• AEs related to tapinarof treatment

• Follicular events (~10%) 

• No serious treatment-related AEs reported

Silverberg JI, Eichenfield LF, Hebert AA, Simpson EL, Gold LS, Bissonnette R, Papp KA, Browning J, Kwong P, Korman NJ, 

Brown PM. Tapinarof Cream 1% Once Daily: Significant Efficacy in the Treatment of Moderate to Severe Atopic Dermatitis in 

Adults and Children Down to 2 Years of Age in the Pivotal Phase 3 ADORING Trials. Journal of the American Academy of 

Dermatology. 2024 May 20.
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Radar Chart comparing nemolizumab (blue) and 

upadacitinib (orange). 

*This example is for illustrative purposes only and is 

not based on absolute data. Rather, it represents 

relative aspects of two medications intended to 

facilitate shared decision-making with the patient 

and/or family.

Shared Decision Making: Updated 

ESTAR

Efficacy

Safety

Tolerability

Accessibility

Remittive potential

An M, Lio P. Reaching for the Stars in Atopic Dermatitis: Efficacy, Safety, Tolerability, Accessibility, 

and Remission/Remittive Effects (ESTAR). J Clin Aesthet Dermatol. 2025;18(11):16–20. 

https://jcadonline.com/reaching-for-the-stars-in-atopic-dermatitis-efficacy-safety-tolerability/



Facheris, P., Jeffery, J., Del Duca, E. et al. The 

translational revolution in atopic dermatitis: the 

paradigm shift from pathogenesis to treatment. Cell 

Mol Immunol 20, 448–474 (2023). 

https://doi.org/10.1038/s41423-023-00992-4

Pipeline . . .



AD Patient Education: Apps and Tools

EczemaWise by the National 

Eczema Association 
https://www.eczemawise.org/ 

37

https://www.eczemawise.org/


Thank you!

peterlio@gmail.com 38
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