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A B S T R A C T

Background: Skin barrier dysfunction and inflammation characterize both lesional and nonlesional skin in mod-
erate-to-severe atopic dermatitis (AD) and are associated with relapses and atopic march progression.
Objective: To assess the effects of dupilumab treatment on skin barrier function and integrity using noninvasive
methods in children aged 6 to 11 years with moderate-to-severe AD compared with matched healthy volunteers.
Methods: Patients received dupilumab for 16 weeks. Transepidermal water loss (TEWL) before (basal) and after skin
tape stripping and epidermal thickness (TE), measured by optical coherence tomography, were assessed to week 28.
Results: The PEdiatric skin barrier function and LIpidomics STudy in patients with Atopic Dermatitis (PELISTAD)
enrolled 23 patients and 18 healthy volunteers. Mean § SD basal TEWL was significantly higher in AD lesional/
nonlesional skin at baseline (55.1§ 5.5/28.0 § 3.1 g£m�2 £ h�1) than in healthy skin (14.0§ 1.6) and decreased
to 30.3 § 3.1/22.0 § 2.6 at week 16 and to 29.7 § 4.3/18.3 § 2.1 at week 28; TEWL after 5 of 20 skin tape strip-
ping improved similarly. Baseline mean § SD TE in lesional/nonlesional skin (251.1 § 25.8/166.1 § 15.2 mm) was
significantly higher than in healthy skin (118.2 § 5.1) and decreased to 196.8 § 18.4/141.9 § 11.9 at week 16
and to 160.4 § 12.9/142.7 § 15.6 at week 28. At weeks 16 and 28, there was no significant difference between
TEWL and epidermal thickness in AD lesional and nonlesional skin vs healthy skin.
Conclusion: Using noninvasive techniques to monitor epithelial function, dupilumab treatment restored skin
barrier function in children with AD. Improvements achieved at week 16 were sustained to week 28.
Trial Registration: ClinicalTrials.gov Identifier: PELISTAD (NCT04718870).
© 2026 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. This is an open access arti-
cle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

Atopic dermatitis (AD) is a chronic, relapsing, inflammatory sys-
temic disease with varied phenotypes/endotypes, all of which have
in common inherited and/or acquired defects of the skin barrier.
These defects facilitate penetration of allergens and microbes with
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activation of skin’s innate immunity and a type 2−skewed immune
response.1-3 Overexpression of type 2 cytokines promotes sensitiza-
tion to environmental allergens and amplifies barrier defects by mul-
tiple mechanisms, including physical damage through itch-scratch,
increased turnover of keratinocytes, and dysregulation of structural
stratum corneum (SC) proteins, lipid components, and microbiome,
to ultimately reinforce the inflammatory response, leading to a self-
sustained pathologic cycle.1-3

Repair of the skin barrier is thought to break the pathologic cycle
by preventing further entry of inflammation-eliciting agents, thus
sustainably preventing relapses.3 In children with moderate-to-
severe AD, transepidermal water loss (TEWL), reflecting barrier func-
tion,4 was found increased even in nonlesional areas,3,5,6 indicating
persistent subclinical effects of inflammation despite clinical relief
and highlighting the need for assessing therapeutic effects in nonle-
sional skin in addition to lesional AD skin. Apart from its role in facili-
tating AD flares, skin barrier dysfunction in children was associated
with development of food allergies, allergic rhinosinusitis, and child-
hood asthma.1,7,8 The serial acquisition of new allergen sensitizations
with development of atopic comorbidities, known as “the atopic
march,” is driven by particular skin barrier endotypes that may lead
to severe, chronic skin inflammation with systemic spillover of
inflammatory cytokines,3,7-10 suggesting that prevention must
address skin barrier integrity and chronic inflammation. Further-
more, the circulating immune phenotype in AD changes with age and
disease course,11 implying that the timing of therapeutic intervention
is relevant.9 Childhood is believed to represent a window of opportu-
nity for preventing further allergies due to increased plasticity of the
immune system.9,12 Previous studies have revealed that controlled
AD in younger patients associates with higher rates of off-treatment
remission and with lower risk of onset of new allergies or other AD
comorbidities than in older patients.13-16 These findings led to the
current train of thought supporting the importance of early interven-
tion to control AD for achieving sustained remission and/or preven-
tion of other allergic diseases.9,12

Dupilumab, a fully human monoclonal antibody, blocks the shared
receptor component for interleukin (IL)-4 and IL-13, key and central
drivers of type 2 inflammation. Several studies in adults with AD
treated with dupilumab reported improved SC hydration and
reduced TEWL.17-21 Recently, normalization of the SC lipid composi-
tion after 16 weeks of dupilumab treatment was demonstrated using
minimally invasive skin tape stripping (STS).21

Monitoring the effects of treatment on epidermal inflammation is
currently complicated by the need to perform biopsies. Optical coher-
ence tomography (OCT) is a novel, noninvasive approach to assess
skin inflammation in situ and provides structural images comparable
with histology sections, from which epidermal thickness (TE) and
other inflammatory markers can be extrapolated.22

In this study, we used TEWL and OCT to noninvasively evaluate
changes in lesional and nonlesional skin barrier function and inflam-
matory status, respectively, in school-aged children with moderate or
severe AD treated with dupilumab, compared with matched healthy
volunteers, for 28 weeks, including 12 weeks post-treatment. In paral-
lel, we assessed changes in clinician- and patient-reported outcomes.
Methods

Study Design

The PEdiatric skin barrier function and LIpidomics STudy in
patients with Atopic Dermatitis (PELISTAD; NCT04718870) was an
open-label, phase 4 study of dupilumab in young children with mod-
erate-to-severe or severe AD, with a matched healthy volunteer
cohort as reference. Participants were enrolled at 3 sites in the United
States and United Kingdom from February 2021 to November 2022.
PELISTAD comprised a 4-week screening period, a 16-week
treatment period for patients with AD or observation for healthy vol-
unteers, and a 12-week follow-up period.

PELISTAD was conducted following protocols and consensus of
ethical principles derived from international guidelines, including
the Declaration of Helsinki, the International Conference on Harmo-
nisation guidelines for Good Clinical Practice, and the Council for
International Organizations of Medical Sciences International Ethical
Guidelines, and all applicable laws, rules, and regulations. Partici-
pants’ legally authorized representatives provided signed informed
consent, and participants provided informed assent.
Participants

Eligible patients were male or female children aged 6 to 11 years
with AD diagnosed for at least 1 year; with Investigator’s Global Assess-
ment (IGA; range 0-4) score more than or equal to 3 (United States) or
IGA equals to 4 (United Kingdom) at screening (as per approved dupilu-
mab label indication in each country); with active lesions on the upper,
lower limb, or trunk; with Individual Sign Score (ISS; range 0-3) for
severity of erythema or edema/papulation more than or equal to 2; and
a nonlesional skin area approximately 4 cm away from the lesional
area. Healthy volunteers, with no current dermatologic or systemic con-
ditions that could interfere with assessments, were age matched (§2
years) and sex matched to a selected patient by study site.

Exclusion criteria comprised treatment with dupilumab within 6
months of screening, or with other systemics within 4 weeks from
baseline; topical treatment for AD within 1 week of screening; skin
conditions other than AD that could confound assessments; cracked,
crusted, oozing, or bleeding AD lesions in the target area; ocular dis-
orders that could affect participation in the study; severe concomi-
tant illness; and hypersensitivity to dupilumab/excipients or
adhesive tape components.
Treatment

Patients with AD received subcutaneous dupilumab (600 mg loading
dose, followed by 300 mg every 4 weeks if baseline weight was 15 to
<30 kg, or 400 mg on day 1, then 200 mg every 2 weeks if weight was
30 to <60 kg) for 16 weeks. Use of concomitant topical medications was
prohibited until week 16. In case of intolerable AD facial or genital
symptoms, rescue medication, including topical corticosteroids, could
be provided at the discretion of the investigator and was recorded
accordingly. Dupilumab could be used as a rescue medication during
the 12-week follow-up in patients with IGA score 4 or experiencing
intolerable symptoms. Healthy volunteers did not receive any study
treatment. Topical corticosteroids use in the predefined assessment
areas was completely prohibited throughout the study.

Patients were required not to apply emollients on or within 5 cm
from predefined assessment areas from day �7 to the study period,
but using standardized emollients on other body areas was recom-
mended.
Procedures

TEWL before STS (basal TEWL) and after STS (g £ m�2 £ h�1) was
measured using the AquaFlux AF200 (Biox, London, United Kingdom)
in predefined areas (lesional/nonlesional) in patients with AD and in
anatomically matched areas in healthy volunteers. Given the high
variability of TEWL measurements in healthy skin, there is currently
no defined range of normal values, nor a defined threshold for clini-
cally meaningful improvement.4 To minimize variability due to exter-
nal factors, measurements were generally conducted in the same
room throughout the study, with temperature set between 19°C and
23°C and humidity set below 60%, after acclimatization of partici-
pants to the room for a minimum of 20 minutes.

ctgov:NCT04718870


Table 1
Baseline Demographic and Disease Characteristics

Patients with
AD (n = 23)

Healthy
volunteers
(n = 18)

Age (y), mean (SD) 7.8 (1.6) 8.2 (1.8)
Sex, n (%)
Male 15 (65.2) 10 (55.6)
Female 8 (34.8) 8 (44.4)

Race, n (%)
White 16 (69.6) 9 (50.0)
Black/African American 2 (8.7) 2 (11.1)
Asian 3 (13.0) 6 (33.3)
Multiple—Black or African American/White 1 (4.3) 0 (0.0)
Not reported 1 (4.3) 1 (5.6)

Baseline weight (kg), n (%)
15 to <30 12 (52.2) 8 (44.4)
30 to <60 11 (47.8) 9 (50.0)
≥60 0 (0.0) 1 (5.6)
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STS was performed up to 20 consecutive tape strips, using com-
mercially available adhesive discs, with TEWL measurements being
conducted before STS and after every 5 STS. TEWL area under the
curve (AUC) was calculated as an integral of TEWL values before and
after 5, 10, 15, and 20 STS (TEWL5/10/15/20) longitudinally assessed
over time.3,4 In each lesional and nonlesional predefined area, 3
closely adjacent but not overlapping spots were marked for alternate
visit use (1 spot per visit) to allow time for skin recovery.

OCT assessments were performed using a VivoSight Dx OCT
machine (Michelson Diagnostics Ltd, Orpington, Kent, United King-
dom) before TEWL/STS assessments. Two volumetric images of
4 £ 4 £ 2 mm (x-y-z), with a lateral scan spacing of 10 mm, were
taken for each target area (separate, adjacent sites for each scan)
using bespoke software developed by the University of Sheffield.
Mean TE across the full scan volume was measured as previously
reported.23

Additional methodology information can be found in eMethods.

Years since AD diagnosis, mean (SD) 7.1 (2.0) N/A
Onset before 2 y of age, n (%) 15 (65.2) N/A
Onset ≥ 2 y of age, n (%) 8 (34.8) N/A

Patients with history of atopic (co)morbidities, n (%)
Food allergy 13 (56.5) 0
Asthma 9 (39.1) 0
Allergic rhinitis 5 (21.7) 0
Allergic conjunctivitis 0 0
Eosinophilic esophagitis 0 0

EASI, mean (SD) 34.8 (11.9) N/A
ISS, mean (SD) 8.6 (1.7) N/A
Worst itch NRS today, mean (SD) 7.6 (2.1) N/A
Worst itch NRS last night, mean (SD) 7.1 (2.5) N/A
Skin pain NRS, worst pain today, mean (SD) 6.8 (2.5) N/A
Skin pain NRS, worst pain last night, mean (SD) 6.5 (3.1) N/A
Outcome Measures

End points in lesional, nonlesional, and healthy skin groups
included basal TEWL, TEWL5, TEWL AUC up to 20 STS (TEWL AUC20),
and TE over time from baseline to week 28. Clinical efficacy end
points in patients with AD included changes from baseline to week
28 in Eczema Area and Severity Index (EASI), ISS, Worst Itch Numeric
Rating Scale (NRS), Worst Pain NRS, Patient-Oriented Eczema Mea-
sure (POEM), and Children’s Dermatology Life Quality Index (CDLQI).
Given the age group, Worst Itch NRS and Worst Pain NRS were col-
lected twice per 24 hours, corresponding to “today” and “last night.”
POEM, mean (SD) 22.3 (5.7) N/A
CDLQI, mean (SD) 18.0 (7.7) N/A
Sleep disturbance, mean (SD) 6.9 (2.5) N/A

Abbreviations: AD, atopic dermatitis; CDLQI, Children’s Dermatology Life Quality Index
(range 0-30); EASI, Eczema Area and Severity Index (range 0-72); ISS, Individual Signs
Score (range 0-12); N/A, not applicable; NRS, Numeric Rating Scale (range 0-10);
POEM, Patient-Oriented Eczema Measure (range 0-28); SD, standard deviation.
Statistical Analyses

No formal sample size calculation was performed. TEWL mean
changes vs baseline were analyzed using a paired sample t test if data
were normally distributed orWilcoxon signed rank test if data were not
normally distributed. For comparison with healthy skin, the adjusted
least squares (LS) mean was derived from a mixed-effect model with
repeated measures, with absolute values and mean change from base-
line values separately as the response variables, and baseline values of
TEWL, age, sex, visit, and visit-by-skin type interaction as covariates for
lesional or nonlesional skin vs healthy skin. All reported P values are
nominal, and no adjustment for multiple testing was performed.
Results

Baseline Demographic and Disease Characteristics

PELISTAD enrolled 23 children with AD and 18 healthy volunteers,
with mean ages (§SD) of 7.8 § 1.6 and 8.2 § 1.8, respectively. Further-
more, 15 patients (65.2%) had been diagnosed with AD before age
2 years and 56.5% had food allergy, 39.1% had asthma, and 21.7% had
allergic rhinitis. At baseline, mean (§SD) EASI score was 34.8 § 11.9, ISS
score was 8.6 § 1.7, Worst Itch NRS today score was 7.6 § 2.1, POEM
mean (§SD) score was 22.3§ 5.7, and CDLQI was 18.0§ 7.7 (Table 1).
Efficacy on Skin Barrier Repair

Mean basal TEWL (§SE) in AD lesional/nonlesional skin decreased
from 55.1 § 5.5/28.0 § 3.1 g £ m�2 £ h�1 at baseline compared with
14.0 § 1.6 in healthy skin, to 30.3 § 3.1/22.0 § 2.6 at week 16 (P vs
baseline <.0001/.0788) compared with 21.4 § 6.8 in healthy skin, and
29.7 § 4.3/18.3 § 2.1 at week 28 (P vs baseline .0017/.0013) compared
with 15.0 § 1.5 in healthy skin (Fig. 1a; eTable 1). Mean TEWL5
decreased in lesional/nonlesional skin from 67.1 § 6.0/39.7 § 4.2 at
baseline compared with 18.0 § 2.2 in healthy skin, to 37.3 § 3.7/30.7
§ 2.8 at week 16 (P vs baseline <.0001/.0680) compared with 19.9 §
2.1 in healthy skin, and 34.0 § 4.3/24.9 § 3.3 at week 28 (P vs baseline
.0008/.0002) compared with 18.5 § 2.0 in healthy skin (Fig. 1b;
eTable 1). Mean TEWL AUC20 decreased in lesional/nonlesional skin
from 1440.0§ 119.0/1103.3§ 87.3 at baseline compared with 431.3§
58.7 in healthy skin, to 903.5 § 72.3/888.9 § 71.6 at week 16 (P vs
baseline .0006/.0334) compared with 518.5 § 72.6 in healthy skin, and
797.5 § 71.9/717.2 § 60.8 at week 28 (P vs baseline .0002/<.0001)
compared with 416.9§ 42.4 in healthy skin (Fig 1c; eTable 1).

At baseline, adjusted LS mean basal TEWL, TEWL5, and TEWL
AUC20 in each lesional/nonlesional skin area were significantly
higher compared with healthy skin; with dupilumab treatment, these
decreased to values no longer significantly different to healthy skin
starting from week 4 in both lesional and nonlesional skin and main-
tained to week 28 (Fig 1).
Efficacy on Epidermal Thickness and Erythema Reduction

OCT-measured TE mean (§SE) in lesional/nonlesional skin decreased
from 251.1 § 25.8/166.1 § 15.2mm at baseline compared with 118.2 §
5.1 in healthy skin, to 196.8 § 18.4/141.9 § 11.9 at week 16 (P vs base-
line .0077/.0102) compared with 121.8 § 5.9 in healthy skin, and was
160.4 § 12.9/142.7 § 15.6 at week 28 (P vs baseline .0008/.0096) com-
pared with 102.5 § 3.8 in healthy skin. The adjusted LS mean TE in
lesional/nonlesional skin was no longer significantly different than that
in healthy skin fromweek 1 to week 28 (Fig 2a and b; eFig 1).

Standardized photographs revealed improvements in skin lesions and
reduced erythema at week 16 compared with baseline (eFig 2, represen-
tative patient lesional skin photograph before and after treatment).



Figure 1. TEWL to week 28. (a) Basal TEWL. (b) TEWL5. (c) TEWL AUC20. */¨, P less than .05; **/¨¨, P less than .01; ***/¨¨¨, P less than .001; ****/¨¨¨¨, P less than .0001; *, paired sample t
test; ¨,Wilcoxon signed rank test; AUC, area under the curve; EoS/T, end of study/treatment; SE, standard error; TEWL/5, transepidermal water loss/after 5 skin tape strips.
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Clinician- and Patient-Reported Outcomes

Mean (§SE) EASI score decreased from 34.8 § 2.6 at baseline to 11.3
§ 2.5 at week 16, ISS from 8.3 § 0.4 to 4.5 § 0.6, Worst Itch NRS today
from 7.6§ 0.5 to 3.0§ 0.6, Worst Skin Pain NRS today from 6.8§ 0.6 to
2.3§ 0.6, POEM from 22.3§ 1.3 to 9.8§ 1.6, and CDLQI from 18.0§ 1.6
to 6.8§ 1.6; improvements were sustained to week 28 (Fig 3a-f;eFig 3).
Safety

In the AD cohort, 21 patients (91.3%) experienced treatment-
emergent adverse events. None were serious, severe, or led to treat-
ment discontinuation (eTable 2). Treatment-emergent adverse events
present in at least 5% of patients up to week 28 were dermatitis
atopic (78.3%), medical device site hemorrhage (26.1%), upper respi-
ratory tract infection (17.4%), urticaria (13.0%), gastroenteritis
(13.0%), headache (13.0%), eye pain (8.7%), and eye pruritus (8.7%).
Discussion

In this study, consistent with previous reports,5,6,24 we found that
TEWL was significantly higher at baseline in lesional and nonlesional
skin of patients with AD compared with healthy volunteers. By week 2,
treatment with dupilumab resulted in rapid, statistically significant
reduction vs baseline in TEWL across AD skin. Adjusted mean TEWL val-
ues in lesional and nonlesional skin were no longer significantly different
from those in healthy skin starting from week 4. Clinician- and patient-
reported outcomes revealed a similar improvement pattern. Normaliza-
tion of post-STS TEWL across AD skin suggests that the integrity of the
skin barrier was recovered with dupilumab treatment, enabling it to
withstand the physical disruption by tape stripping. These findings con-
firm previous reports revealing improved epidermal proteomic and lipi-
domic profile in patients with AD treated with dupilumab.21,25,26

The OCT images revealed marked epidermal hyperplasia in clinically
unaffected skin, highlighting the advantages of using this technique



Figure 2. TE by OCT. (a) Representative lesional skin OCT. (b) Mean change to week 28. */¨, P less than .05; **/¨¨, P less than .01; ***/¨¨¨, P less than .001; ****/¨¨¨¨, P less than .0001; *,
paired sample t test; ¨, Wilcoxon signed rank; EoS/T, end of study/treatment; OCT, optical coherence tomography; SE, standard error; TE, epidermal thickness.
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over and above clinical observations alone. Previously, dupilumab treat-
ment was found to significantly reduce TE in skin biopsies compared
with placebo26 and to downregulate the expression of the K16 and
Mki67 genes, suggesting normalization of the physiological keratinocyte
turnover and terminal differentiation, essential for a normal SC architec-
ture and for commensal colonization.26 Novel findings in this study are
that a reduction in TE with dupilumab treatment takes place in the non-
lesional skin in addition to lesional AD skin and that improvements are
maintained to week 28.

This study adds support for the use of OCT for noninvasive monitor-
ing of treatment effects. Other inflammatorymarkers accessible through
OCT are superficial plexus depth and blood vessel diameter and density
(data not shown). An OCT variant, polarization-sensitive OCT, was also
recently used to measure dermal collagen variation with treatment,27

indicating further applicability for upcoming studies.
In addition to local consequences, skin barrier defects in patients

with AD increase susceptibility to aeroallergen triggers. In younger
children and infants, inherent skin barrier defects lead to an increase
in C-C motif chemokine ligand 17, thymic stromal lymphopoietin,
and type 2 inflammation and subsequent allergic sensitization.3,28-30

Similarly, mechanical injury of the skin, including abnormalities of
the skin lipidome, were found to be associated with food sensitiza-
tion and the development of food allergies, highlighting the impor-
tance of skin barrier permeability dysregulation in the development
of atopic diseases.31

Subclinical skin inflammation that persists between acute inflam-
matory episodes, evidenced by increased TEWL and TE in nonlesional
AD skin, is considered a link between skin and systemic inflammation
and a checkpoint for progression to the atopic march.9,12 Further stud-
ies are needed to explore the complete and sustained reversal of
chronic inflammation. Our results reveal that improvements in TEWL
and TE were still progressing at week 16, suggesting that a longer
treatment period may provide further benefits. A series of recent clini-
cal findings support the potential role of dupilumab treatment for AD
in sustained disease remission32 and in prevention of further allergic
diseases14,16,33 and indicate that early treatment is beneficial. Two
studies comparing the incidence of atopic diseases in pediatric patients
treated with dupilumab to equal numbers of children receiving other
systemic therapies found that dupilumab-treated children had fewer
atopic diseases and that the benefit increased with an earlier treat-
ment age.14,16 In a post hoc analysis of 12 clinical trials of dupilumab
in adolescents and adults with AD, dupilumab-treated patients were



Figure 3. Clinician- and patient-reported outcomes to week 28. (a) EASI. (b) ISS. (c) Worst itch NRS today. (d) Worst Skin Pain NRS today. (e) POEM. (f) CDLQI. BL, baseline; CDLQI,
Children’s Dermatology Life Quality Index; EASI, Eczema Area and Severity Index; EoS/T, end of study/treatment; ISS, Individual Sign Score; NRS, Numeric Rating Scale; POEM,
Patient-Oriented Eczema Measure; q2/4w, every 2/4 weeks; SE, standard error.
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found less likely to develop new allergic diseases or to undergo wors-
ening of already existent ones compared with placebo recipients.33

Although a formal definition of disease modification in AD is pending,
our results connect dupilumab’s anti−IL-4/IL-13 action to skin barrier
repair and reduction in skin inflammation, including in nonlesional
skin, pointing toward a possible modifying effect on the natural course
of AD, especially pertinent for this immune-malleable age group.9,12

Strengths of this study include comparison with healthy volun-
teers, multiple longitudinal TEWL assessments, parallel OCT and
photo skin imaging to complement TEWL measurements, and assess-
ments up to week 28. Limitations were the small study size and low
representation of racial backgrounds other than White, the open-
label design, permitted use of dupilumab as a rescue medication dur-
ing follow-up, and lack of a non-treated AD cohort.

In conclusion, dupilumab treatment restored skin barrier function
and reduced TE in lesional and nonlesional skin, in parallel with
improvements of disease signs and symptoms, in children aged 6 to
11 years with moderate-to-severe or severe AD. These improvements
were maintained to week 28..
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eMethods

Stereo images captured using the 3-dimensional LifeVizMicro
camera system (QantifiCare S.A., Biot, France) were used to calcu-
late the TIssue Viability Imaging (TiVi) index, computed as a ratio
between red and green channel values for every pixel.1,2 Higher
TiVi corresponds to higher red channel values, indicating a higher
concentration of red blood cells (vasodilatation). The overall TiVi
index of the target area was calculated as the mean value of indi-
vidual pixel TiVis.
eTable 1
TEWL Measurement Results

TEWL over time AD lesional skin

TEWL mean (SE) P vs baseline P vs healthy

Basal TEWL
Baseline 55.1 (5.5) N/A <.0001
Week 2 38.8 (3.1) .0048 .0262
Week 4 30.3 (2.7) <.0001 .7361
Week 8 28.5 (3.4) .0001 .7487
Week 12 27.4 (2.1) <.0001 .5896
Week 16 30.3 (3.1) <.0001 .3921
Week 22 26.5 (2.6) N/A N/A
Week 28 29.7 (4.3) .0017 .9320

TEWL5
Baseline 67.1 (6.0) N/A <.0001
Week 2 53.5 (5.3) .0515 .0005
Week 4 36.2 (4.7) <.0001 .7353
Week 8 36.4 (3.6) <.0001 .9457
Week 12 33.7 (3.2) <.0001 .8173
Week 16 37.3 (3.7) <.0001 .6248
Week 22 33.3 (4.4) N/A N/A
Week 28 34.0 (4.3) .0008 .9986

TEWL AUC20
Baseline 1440.0 (119.0) N/A <.0001
Week 2 1320.8 (98.2) .1764 <.0001
Week 4 921.6 (96.5) .0003 .4766
Week 8 882.5 (80.5) .0002 .6965
Week 12 827.5 (71.2) .0003 .8411
Week 16 903.5 (72.3) .0006 .5929
Week 22 835.2 (84.3) N/A N/A
Week 28 797.5 (71.9) .0002 .95

Abbreviations: AD, atopic dermatitis; AUC, area under the curve; AUC20, area under the cu
with repeated measures; N/A, not available; SE, standard error; TEWL, transepidermal water
NOTE. P values vs baseline were derived using a paired sample t test if data followed a norma
comparison with healthy skin, an adjusted LS mean (SE) was derived from an MMRM with a
bles, and baseline values of TEWL, age, sex, visit, visit-by-skin type interaction as covariates
method with up to 20 skin tape strips.

eTable 2
Safety to week 28

n (%)

Patients with any TEAE
Patients with any severe TEAE
Patients with any treatment-emergent SAE
Patients with any TEAE leading to permanent study intervention discontinuation
Patients with any treatment-emergent AESI
TEAEs occurring in ≥5% of patients, patients with at least 1 event, n (%) (MedDRA PT)

Dermatitis atopic
Eye pain
Eye pruritus
Gastroenteritis
Headache
Medical device site hemorrhage
Upper respiratory tract infection
Urticaria

Abbreviations: AESI, adverse event of special interest; MedDRA, Medical Dictionary for Regul
gent adverse event.
eReferences

1. McNamara PM, O’Doherty J, O’Connell M-L, Fitzgerald BW, Ander-
son CD, Nilsson GE, et al. Tissue viability (TiVi) imaging: utility in
assessment of rapid changes in the cutaneous microvasculature.
Progress in Biomedical Optics and Imaging − Proceedings of SPIE.
Volume 7563. Dynamics and Fluctuations in Biomedical Photonics
VII; 7563OW (2010). https://doi.org/10.1117/12.852383

2. Zhai H, Chan HP, Farahmand S, Nilsson GE, Maibach HI. Tissue
viability imaging: mapping skin erythema. Skin Res Technol.
2009;15(1):14−19.
AD nonlesional skin Healthy skin

TEWL mean (SE) P vs baseline P vs healthy TEWL mean (SE)

28.0 (3.1) N/A .0334 14.0 (1.6)
27.6 (2.1) .8661 .0429 13.5 (1.4)
21.3 (1.9) .0249 .7228 14.3 (1.4)
18.5 (1.6) .0002 .0940 16.4 (1.7)
20.2 (2.1) .0029 .2164 16.2 (1.9)
22.0 (2.6) .0788 .0512 21.4 (6.8)
20.9 (3.4) N/A N/A 14.0 (0.8)
18.3 (2.1) .0013 .1411 15.0 (1.5)

39.7 (4.2) N/A .0040 18.0 (2.2)
37.5 (3.4) .5439 .0072 15.2 (1.7)
31.9 (3.4) .0386 .5701 17.8 (1.5)
25.3 (2.3) .0002 .0720 20.5 (2.3)
26.2 (2.9) <.0001 .1338 19.6 (2.5)
30.7 (2.9) .0680 .7899 19.9 (2.1)
28.0 (3.2) N/A N/A 20.9 (2.6)
24.9 (3.3) .0002 .0903 18.5 (2.0)

1103.3 (87.3) N/A <.01 431.3 (58.7)
1049.8 (84.4) .4560 .0022 363.0 (43.1)
852.9 (80.1) .0092 .7187 479.2 (48.0)
783.3 (63.7) .0001 .2739 497.8 (62.1)
742.6 (69.7) <.0001 .1473 459.2 (53.0)
888.9 (71.6) .0334 .9521 518.5 (72.6)
786.0 (66.4) N/A N/A 450.5 (40.9)
717.2 (60.8) <.0001 .2090 416.9 (42.4)3

rve before and up to 20 skin tape strips; LS, least squares; MMRM, mixed-effect model
loss; TEWL5, transepidermal water loss after 5 skin tape strips.
l distribution and aWilcoxon signed rank test if data were not normally distributed. For
bsolute values and mean change from baseline values separately as the response varia-
, for lesional or nonlesional vs healthy skin. The AUC was calculated using a trapezoidal

Dupilumab (n = 23)

21 (91.3)
0
0
0
0

18 (78.3)
2 (8.7)
2 (8.7)
3 (13.0)
3 (13.0)
6 (26.1)
4 (17.4)
3 (13.0)

atory Activities; PT, Preferred Term; SAE, serious adverse event; TEAE, treatment-emer-

https://doi.org/10.1117/12.852383


eFigure 1. Representative OCT images. Example of over-time OCT images from a healthy volunteer and a patient with AD representative for the trial patient population. AD, atopic
dermatitis; EoS, end of study; EoT, end of treatment; OCT, optical coherence tomography; TE, epidermal thickness.

The first column shows cross-sectional OCT B-scans for each of the study visits. The second column shows these same B-scans with the skin layers labeled for clarity, with the
epidermis shown as green and the dermis as blue. The third column shows each OCT volume from a top-down (en-face) perspective, showing the grayscale reflectance across the
full 4 £ 4-mm scan region. The final column shows a parametric map of the TE across the en-face plane, where red corresponds to areas of thickened skin, while blue corresponds to
thinner regions of skin. TE (mm) values over time were as follows:

TE Healthy Lesional Nonlesional

Baseline 123.50 343.03 200.99
Week1 124.59 306.59 199.78
Week2 121.24 291.33 179.92
Week3 125.33 243.64 188.67
Week4 116.62 190.56 166.34
Week6 118.24 224.00 162.57
Week8 129.00 257.85 144.79
Week12 118.08 172.82 134.99
Week16 131.03 130.12 120.39
Week28 121.68 121.48 105.85
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eFigure 2. Clinical photographs of representative patient at baseline and week 16. TiVi, Tissue Viability Imaging.
Standardized photographs taken at baseline (upper left) and week 16 (upper right) and colorimetric images of the target lesion at baseline (lower left) and week 16 (lower

right). The red/yellow hues in the colorimetric images represent a high concentration of RBC, associated with increased erythema, and the blue/green hues represent a low concentra-
tion of RBC, associated with decreased erythema. The patient’s computed TiVi index was 0.161 at baseline and decreased to 0.141 at week 16.

eFigure 3. Mean change from baseline at week 16 in clinical and patient-reported outcomes. CDLQI, Children’s Dermatology Life Quality Index; EASI, Eczema Area and Severity
Index; ISS, Individual Sign Score; NRS, Numeric Rating Scale; POEM, Patient-Oriented Eczema Measure.

Rainbow graph developed by Ana B. Rossi and Marthe Vuillet of Sanofi.
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