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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



e 2) Inside-Out Hypothesis

* Primary immune defect - secondary barrier defect and dysbiosis
- itch and scratch
* Th2 polarization = overexpression of 1L4/13, 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
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Immune Defect




Allergens
S.aureus

Scratching

Barrier
damage

Brag

--..ﬁ

FLG/ LOR

@_ @
- OVOL1

TSLP/IL-33
[ OX40L/0X40

TCR/MHCII ‘ ‘

(Chronlc inflammation ) «— INF-y .0 ||__22‘0

. ‘ N 4
’ -
IL-4 Plasma cell H'Stamme/"- 3
IL-13 )
[L-31
R
‘ L10/TGF- B
[ STAT6 —{ Foxp3! —»{ Th2-like




Age group Dominant molecular features

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

Infants (<6 mo onset)

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

Markers Vary

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

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

Reduced canonical Th2 markers, elevated pro-inflammatory/innate
Elderly (=60 yr) cytokines (IL-18, IL-6) driving Th1/Th17; shift from naive to
effector/cytotoxic T cells
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Age group Dominant molecular features

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

. Blended Th2 plus prominent Th17/Th22 activation
Asian .. . : e an
(psoriasiform features, scaling, lichenification); most

I m m U n O logl C (East/South) pronounced lipid-gene downregulation
M a rke IS Va ry by African / Strong Th2/Th22 skewing with robust IgE;

Black attenuated/absent Th1 and Th17
Race

Mixed phenotype resembling both White and Black AD;

Hispanic . : :
P broad systemic inflammation on proteomics



Atopic Dermatitisis a
SYSTEMIC Disease

Prados-Carmona A, Husein-ElAhmed H,
Navarro-Triviiio 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.

Respiratory:
Asthma,
allergic rhinitis

Digestive:

Food allergies,
eosinophilic esophagitis,
intestinal dysbiosis,
gastroesophageal
reflux...

Bone health:
Decreased BMD,
osteoporosis,
fractures...

Autoimmune diseases:
Celiac disease,
dermatitis herpetiformis,
alopecia areata,
vitiligo...

Mental health and psychiatry:

Psycosocial burden, stress,

mood and cognitive disorders,

OCD, restlessness,
sleep disturbances,
reduced quality of life,
growth delay...

Skin:
Eczema, xerosis, dysbiosis,
secondary excoriations,
allergic contact dermatitis...

Ophtalmologic disease:
Keratoconjunctivitis,
keratoconus,

cataracts,

glaucoma...

Cardiovascular health:
Atherosclerosis,
hypertension,
diabetes, obesity,
metabolic syndrome...

Habits:

Decreased physical activity,
increased consumption of
alcohol and tobacco,

less healthy diet...

Others:

Higher risk of cutaneous,
mucosal and systemic
infections, eosinophilia,
aging...
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Has differing molecular markers
Informed treatment?




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.
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Updated Data for
Existing AD
m‘l;"' Treatments



TOPICAL THERAPIES

Optimized Topical Therapy for

Inflamed Areas
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Ongoing Maintenance with Topical Therapies

. SEVERITY ASSESSMENT: EXACERBATING FACTOR
@2 Assessment of signs of disease, AVOIDANCE
= severity of symptoms, and Identify relevant trigger factors [ Moisturizers/Emollients ‘]
88 comorbidities. (allergens, irritants, etc.) &
@ S | Extent of the negative impact on counsel patients on how to Bathing Practices
QOL aVOid tfiggefS-" [ Dilute bleach (sodium hypochlorite) baths ]

Mild to
Severe

Moderate
to severe

TOPICAL THERAPIES

PHOTOTHERAPY & SYSTEMIC THERAPY

Topical agents can be used concurrently with
phototherapy or systemic agents
for maintenance of response,

rescue, or treatment of flares.

o [Phowotherapy  Foi5y |

’Wet Dressings < 018y ]

[Topical antimicrobials < 0-18y L’]

Ongoing Maintenance with Topical Therapies

Reactive as needed for inflamed areas or proactive
application to maintain control in recurrently
inflamed sites. Shared decision-making is important
for long-term treatment. Consider patient
satisfaction with current treatment & ability to
adhere to maintain control.

Topical Calcineurin Inhibitors 018 i
. . . 2 y
Proactive intermittent use

Maintenance Therapy

Topical Corticosteroids ¥ 0-18y o
Intermittent use of low to medium
potency TCS up 3 times per week

Inadequate Control

If topical therapy and basic management is optimized,
consider alternative diagnoses, such as contact
dermatitis or cutaneous lymphoma. Consider additional
treatment with phototherapy and/or systemic agents.

ABased on expert consensus and reflective of established
practice
AAFDA indicated for ages 2 years & older
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Strong recommendation in favor of the intervention
Conditional recommendation in favor of the intervention
@ Strong recommendation against the intervention

@ Conditional recommendation against the intervention

FDA indicated for atopic dermatitis

Abbreviations: QoL: Quality of Life
FDA: Food and Drug Administration
TCS: Topical corticosteroids
TCl:  Topical calcineurin inhibitor




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.:
CDO015064. DOI:
10.1002/14651858.CD015064.pub?2.
Accessed 28 September 2026.

treatment

TCS potent
tacrolimus 0.1%
ruxolitinib 1.5%
delgocitinib 0.5%
PF 07038124 0.01%
difamilast 1%
delgocitinib 0.25%
TCS moderate
pimecrolimus 1%
difamilast 0.3%
brepocitinib 1%
crisaborole 2%
tapinarof 1%
roflumilast 0.15%
TCS mild
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Dupilumab response highly durable after 5 years

m Clinical effectiveness measures
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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.
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Dupilumab has higher risk of developing paradoxical psoriasis

P<.001
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Lin T, FanY, 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

According to the FDA-approved drug label, dupilumab (Dupixent) can cause temporary or
ongoing vision loss, including visual impairment and blindness, listed under postmarketing

ocular disorders as occurring in association with conjunctivitis, keratitis, or blepharitis. = FDA

Blindness is therefore not a direct, independent toxicity but the endpoint of severe, inadequately
treated ocular surface disease driven by these inflammatory reactions. = FDA




Dupi = Tralo due to conjunctivitis or facial
redness?

Switch Vo)

Tralokinumab

JAKi © O OO

92,2% 85,2%

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 I'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.



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

Change in EASI scores
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Medication and dosage

|

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.




Ingrassia JP, Magsood 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 MACE with JAKi

Test of 6,=6;: Q(23)=4.48, P>.99

Test of 6=0:z=-0.42, P=.68

Treatment  Control Favors . Favors placebo/

Study Yes No Yes No OR (95% CI) JAK inhibitors comparator arm
Oral :

Simpson et al, 16 2020 0 310 0 77 0.25(0.00-12.68) Ut

Silverberg et al,17 2020 1 312 0 78 0.75 (0.03-18.68) !:

Eichenfield et al,!8 2021 0 9% 0 189  1.96(0.04-99.73) . >

Riech et al, 19 2022 2 360 0 365  5.07 (0.24-105.96) R

Blauvelt et al,20 2021 1 530 0 267  1.51(0.06-37.26) &

Bieber et al,21 2021 0 464 O 374  0.81(0.02-40.73) )

Blauvelt et al,22 2021 1 347 0 344 2.97(0.12-73.26) F .

Guttman-Yasskyetal, 232021 0 566 O 281  0.50(0.01-25.11) -

Guttman-Yassky et al,232021 0 558 0 278  0.50(0.01-25.20) ® :

Reich et al,24 2021 0 597 0 304  0.51(0.01-25.75) .

Katoh et al,25 2023 1 181 0O 90  1.50(0.06-37.09) =

Simpson et al,26 2020 0 374 0 249  0.67(0.01-33.69) ‘.

Simpson et al, 26 2020 0 370 0 244 0.66(0.01-33.37) =

Bieber et al,27 2022 1 369 0 93  0.76(0.03-18.79) :

Simpson et al,28 2021 0 292 0 146  0.50(0.01-25.37) .

Reich et al,%3 2020 0 220 0 108  0.49(0.01-24.97) .

Torrelo et al,29 2023 0 361 0 122 0.34(0.01-17.17) =

King et al,31 2022 1 464 0 189  1.22(0.05-30.18) .

King et al,31 2022 0 39 0 156  0.40(0.01-20.29) =l

Bachelez et al,44 2015 1 658 1 441  0.67(0.04-10.74) I

Papp et al,32 2015 3 720 0 177 1.72(0.09-33.54) .

Papp et al,32 2015 2 761 1 195  0.51(0.05-5.68) T

Zhang et al,33 2017 1 177 0 88 1.50 (0.06-37.09) ®

King et al, %2 2023 0 587 0 131  0.22(0.00-11.33) -

Heterogeneity: 12=0.00; I2=0%; H2=1.00 0.86 (0.43-1.73) @

Weight,
%

2.59
3.88
2.59
4.32
3.89
2.60
3.89
2.60
2.60
2.60
3.88
2.60
2.60
3.88
2.59
2:59
2.59
3.89
2.60
5.19
4.54
6.91
3.88
2.59



No significant increase in VTE with JAKi

Treatment  Control Favors = Favors placebo/ Weight,
Study Yes No Yes No OR (95% CI) JAK inhibitors | comparatorarm %

Oral :

Simpson et al,16 2020 0 310 0 77 0.25(0.00-12.68) L] : 3.12

Silverberg et al,17 2020 0 313 0 78 0.25(0.00-12.72) u E 3.12

Eichenfield et al,18 2021 0 96 0 189 1.96 (0.04-99.73) E I 3.12

Riech et al,19 2022 0 362 0 365  1.01(0.02-50.95) ‘. 3.13

Blauvelt et al,20 2021 1 530 O 267 1.51(0.06-37.26) E . 4.69

Bieber et al,21 2021 0 464 0 374 081(0.02-40.73) -l 3.13

Blauvelt et al, 22 2021 0 348 0 344  0.99(0.02-49.96) - 3.13

Guttman-Yasskyetal,232021 0 566 O 281  0.50(0.01-25.11) - 3.13

Guttman-Yasskyet al,232021 0 558 1 277  0.17(0.01-4.08) o 4.69

Reichet al,24 2021 0 597 0 304 0.51(0.01-25.75) !I 3.13

Katoh et al,25 2023 1 182 0 90 0.50(0.01-25.19) .: 3.12

Simpson et al,26 2020 0 375 0 249  0.66(0.01-33.60) Ih 3.13

Simpson et al,26 2020 0 370 0 244 0.66 (0.01-33.37) IF 3.13

Bieber et al,27 2022 0 370 0 93 0.25(0.00-12.80) O E 3.12

Simpson et al,28 2021 0 292 0 146 0.50(0.01-25.37) i. 3.13

Reich et al,43 2020 1 219 0 108 1.48 (0.06-36.70) : . 4.68

Torrelo et al,2% 2023 0 361 0 122 0.34(0.01-17.17) li 3.13

King et al,31 2022 0 465 0 189  0.41(0.01-20.59) = 3.13

Ingrassia JP, Magsood MH, King et al,31 2022 0 39 0 156 0.40 (0.01-20.29) l‘ 3.13

Gelfand JM, et al. Bachelez et al,%4 2015 0 659 0 442 0.67(0.01-33.88) EI 3.13

Cardiovascalar and Venous | P2PPetal’?2015 0 723 0 177 0.25(0.00-12.41) o f 3.13

Thromboembolic Risk With Papp et al,32 2015 0 763 0 196 0.26(0.01-13.01) li 3.13

JAK Inhibitors in Immune- Zhang et al,33 2017 0 178 0 88 0.50(0.01-25.19) .I ; 3.12

Mediated Inflammatory Skin King et al,42 2023 1 586 0 131 0.67 (0.03-16.60) . 4.68
Diseases: A Systematic Heterogeneity: 12=0.00; 12=0%; H2=1.00 0.54 (0.25-1.16) <.>
Review and Meta-Analysis. Test of 6,=6;: Q(23)=2.83, P>.99 P ]
JAMA Dermatol. Test of 6=0: z=-1.58, P=.11 ]

2024;160(1):28-36.




Although

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

EASI-75 at wk 16 (+
topicals)

IGA0/1 atwk 16

Skin clearance vs
dupilumab

Iltch (PP-NRS) vs
dupilumab

Onset of itch relief

Nemolizumab (anti-
IL-31Ra)

42-44%

36-38%

Inferior (EASI MD 6.0)

Comparable (MD

0.1)

Week 1

Dupilumab (anti-IL-
4Ra)

64-69%

36-40%

Reference

Reference

Week 2

Lebrikizumab (anti-
IL-13)

~70%

~41%

Similar (slightly
lower on binary
outcomes)

Comparable

Week 6



Novel therapies in
t: the pipeline







Long-acting
therapies are
coming!!!!




Zumilokibart

* Long-acting IL-13 therapy

* YTE modification on the
Fc portion of the antibody

* Every 3to 6 month
maintenance dosing

« Comparable efficacy

Active IL-13 signaling

IL-13Rat

IL-13 driven disease

g

IL-13 signaling disrupted



EASI Percent Change
from Baseline (SEM)

-100

12-Week Treatment

—e— REZPEG 12 pg/kg

36-Week Follow-up
Week 19 EASI-50 Subpopulation

—e— REZPEG 24 ug/kg

Weeks

32

36

40

44

48



Combination
therapies are
coming!!!!

shutterstock.com + 2050672196



Galvokimig Tilrekimig

* [L13/IL17A/F inhibitor e [L4/IL13/TSLP inhibitor
* Phase 2A * Phase 2
* 64.9% achieved EASI-75, 46.6% e 51.9% achieved EASI-75

achieved EASI-90

* Monthly dosing
* Expected data in 2028
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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?

Barrier disruption promotes release

of epithelial cytokines such as o _Allergens
TSLP, IL-25, and IL-33 [83] = - "-
picd
oo *
These cytokines together with @ e Cytokines
antigen presented by local

- = -

Langerhans or dendritic cells
induce OX40L-OX40 dependent T-
cell activation during the acute
stage [83,84]

—

0X40-mediated enhanced T-cell
differentiation, proliferation,
survival, and cytokine production

-
—————
- -

Activated T cell

Antigen bresenting cell

Memory T cell ‘

0X40

Th2 . @

Th17 o

)
Sensory neuron *

Altered keratinocyte h
differentiation and promotion
of skin thickening [95] )

Prolonged antigen presentation and expression of
proinflammatory cytokines such as IL-1, IL-2, IL-4, and TNF
sustains expression of OX40 on activated T cells during the

chronic stage of disease [83,84]

Persistent T-cell—mediated\
inflammation [83,95] )

( Promotion of itch and skin ]

L pain [84,91,98]

Memory T-cell development
and associated chronicity,
flares, and severity [39,40,83]




A Double-blind period
20— (placebo controlled)

Least-squares mean percent change
from baseline

it

CHE-E
*[ i 1

Active extension
(all groups received

Follow-up period
(after rocatinlimab

rocatinlimab) discontinuation)

b,
14

—@- Rocatinlimab 150 mg every 4 weeks
Rocatinlimab 600 mg every 4 weeks
—@- Rocatinlimab 300 mg every 2 weeks
Rocatinlimab 600 mg every 2 weeks
-@- —®- Placebo*

-80 -

-100

120 T T T T T T T T T T T T T T T T — T T T 1
012 4 6 8 1012 1416 18 20 22 24262830 32 34 36 40 44 48 52 56

Percentage change

Rocatinlimab 150 mg -62-2 -68-3 -78:7 -75-0
every 4 weeks
Rocatinlimab 600 mg -59.5 e 1 =823 -79.5
every 4 weeks
Rocatinlimab 300 mg -73-6 -81.6 -881 -85-4
every 2 weeks
Rocatinlimab 600 mg -614 -72-2 -811 -851
every 2 weeks
Placebo -32-3 -49-7 2 -79-6

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: 10.1016/50140-6736(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.
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amlitelimab amlitelimab
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Weidinger S, Blauvelt A, Papp KA

)

Reich A, Lee CH, Worm M,

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

Most patients preserved their
|IGA and EASI response

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

PERSPECTIVE article

Front. Immunol., 01 June 2026

Sec. Inflammation
Volume 17 - 2026 | https://doi.org/10.3389/fimmu.2026.1870289

Is Kaposi's sarcoma the end of the
OX40/0OX40L axis in atopic dermatitis?



News

Sanofi abandons eczema drug
approval efforts in another blow to

0X40 class

While amlitelimab elicited durable responses in AD, Sanofi does not believe
the drug is meaningfully differentiated from current eczema treatment

offerings.
Annabel Kartal Allen  July 24, 2026

Share <

News | Articles | March 3, 2026

Kyowa Kirin Ends Late-Stage Rocatinlimab
0X40 Development

Author(s)
Fact checked by:



Take Home Messages

*|t’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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