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ABSTRACT

Background: Lichenification, common in moderate to severe atopic dermatitis (AD) at any age, is often difficult to treat. This analysis
assessed dupilumab vs placebo in AD lichenification by age and race-defined groups.

Methods: This post hoc analysis included pooled data from 5 clinical trials of dupilumab (NCT03054428, NCT03345914, NCT02277743,
NCT02277769, NCT02395133), including 1,997 patients aged 6 to 88 years of all races with moderate to severe AD.

Results: Placebo/dupilumab randomized groups analyzed by age (n=1,535) included 123/244 children, 85/166 adolescents, and
460/457 adults; groups analyzed by self-reported racial background (n=1,902) included 132/234 Asian, 74/112 Black/African American,
and 427/923 White patients. Dupilumab treatment resulted in nominally significant reductions vs placebo in Global Individual Signs
Score lichenification from week 1 (adults/adolescents) or week 2 (children) through week 16. Lichenification measured by SCORing
Atopic Dermatitis and Eczema Area and Severity Index improved similarly. By week 16, dupilumab significantly improved lichenification,

with nominal significance vs placebo across all racial groups.

Conclusion: Dupilumab treatment resulted in rapid and sustained improvement in lichenification across anatomic regions in all ages.

Lichenification improved to a similar extent across racial groups.
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ichenification, associated with disease chronicity in
I moderate to severe atopic dermatitis (AD), is a skin sign
characterized by skin thickening with demarcated skin
lines and leathery aspect, partially resulting from repetitive
scratching and rubbing due to pruritus.’® AD lichenification can

occur at any age and is more prevalent in patients from South-
Eastern Asian or African racial backgrounds.®#

Chronic lichenified AD lesions are histologically characterized
by epidermal hyperplasia with acanthosis and elongation of the
rete ridges, hyperkeratosis, and minimal spongiosis, with an
increase in epidermal IgE-bearing dendritic cells.®* The dermal
mononuclear cell infiltrate is dominated by macrophages
and mast cells, usually fully granulated. There may be some
increase in collagen, manifesting as fibrosis in the upper
dermis, including the papillae.56
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Type 2 inflammation induces epidermal hyperplasia with
acanthosis directly through overexpression of interleukin (IL)-
4 and 1-:13.7 Dupilumab, a fully human monoclonal antibody,
specifically binds to a single target, the IL-4 receptor alpha (IL-
4Ra), and inhibits signaling of both IL-4 and IL-13. Dupilumab
has been shown to modulate markers of epidermal hyperplasia
and keratinocyte proliferation in clinical trials®® and real-world
studies.™

MATERIALS AND METHODS

Study Design

This post hoc analysis included pooled data from 5 double-blind,
placebo-controlled studies of dupilumab conducted in patients
aged 6 years and older with moderate and severe AD. Detailed
methodology and primary results (including safety) have been
reported.”"" LIBERTY AD PEDS (NCT03345914) included children
(aged 6-11 years) with severe AD, randomized to placebo or
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dupilumab (300 mg every 4 weeks [g4w] or 100/200 mg every
2 weeks [g2w] by baseline weight) with concomitant topical
corticosteroids (TCS)." LIBERTY AD ADOL (NCT03054428)
included adolescents (aged 12-17 years) with moderate to
severe AD, randomized to placebo or dupilumab monotherapy
(300 mg g4w or 200/300 mg g2w by baseline weight)."? LIBERTY
AD SOLO 1 (NCT02277743) and SOLO 2 (NCT02277769) included
adults with moderate to severe AD inadequately controlled
by TCS, randomized to placebo or dupilumab (300 mg g2w
or 300 mg weekly [gqw]).” In LIBERTY AD SOLO-CONTINUE
(NCT02395133), patients who achieved an Investigator's Global
Assessment (IGA) score of 0 or 1 or 75% improvement in
Eczema Area and Severity Index (EASI75) at week 16 in SOLO
1/2 were subsequently re-randomized to placebo or dupilumab
for an additional 36 weeks.™ This analysis included patients who
received dupilumab 300 mg g2w for the initial 16 weeks and
were randomized to continue their original dosing regimen for
36 weeks and patients who received dupilumab 300 mg qw or
g2w for the initial 16 weeks and were then re-randomized to
placebo for 36 weeks. Analyses by age included only the q2w
regimen from SOLO 1/2, whereas analyses by racial subgroup
included both the q2w and gw regimens.

Endpoints

Lichenification was assessed by 3 different measures: overall
by Global Individual Signs Score (GISS), in a pre-defined
target lesion by SCORing Atopic dermatitis (SCORAD), and by

TABLE 1.
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anatomic region using EASI. Study endpoints were mean scores
from baseline to week 16 (or week 52 for SOLO-CONTINUE) by
age and mean percent change in GISS, SCORAD, and EASI
lichenification scores from baseline to week 16 by racial group.

Statistical Analyses

Data were analyzed using an analysis of covariance model
with baseline measurement as a covariate, and treatment and
randomization strata (region [North America vs Europe] and
baseline weight group [<30 kg vs >30 kg]) as fixed factors. Patients
who missed an assessment or received rescue treatment were
considered nonresponders (censored), and missing data were
imputed using multiple imputation. All significance values are
nominal.

Baseline Demographics and Disease Characteristics

Analyses by age included 1,535 patients (placebo/dupilumab,
adults: n=460/n=457; adolescents: n=85/n=166; children: n=123/
n=244; Table 1). Analyses by racial background included 1,902
patients: 366 self-identified as Asian (placebo/dupilumab, n=132/
n=234), 186 as Black/African American (n=74/n=112), and 1,350 as
White (n=427/n=923; Table 2). Across age and racial subgroups,
baseline GISS, SCORAD, and EASI upper and lower extremities
scores corresponded to severe lichenification (Table 2;
Figures 1-3). Lichenification severity was higher in the African
American vs Asian and White subgroups (Table 2).

Baseline Characteristics

Age (study start), years 8.3 (1.8) 8.5 (1.7) 14.5(1.8) 14.5 (1.7) 38.4 (14.0) 38.3 (14.4) 38.2 (14.5)
Sex, male, n (%) 61 (49.6) 122 (50.0) 53 (62.4) 95 (57.2) 250 (54.3) 267 (58.4) 281 (60.8)
Race, n (%)
Asian 13 (10.6) 15 (6.1) 13 (15.3) 25 (15.1) 106 (23.0) 98 (21.4) 96 (20.8)
Black/African American 23(18.7) 39 (16.0) 15 (17.6) 15 (9.0) 36 (7.8) 23 (5.0) 35 (7.6)
White 77 (62.6) 177 (72.5) 48 (56.5) 109 (65.7) 302 (65.7) 320 (70.0) 317 (68.6)
Other 9(7.3) 10 (4.1) 6(7.1) 15 (9.0) 8(1.7) 8(1.8) 8(1.7)
Weight, kg 31.5(10.8) 31.5(10.1) 64.4 (21.5) 65.7 (22.3) 76.2 (18.3) 76.8 (18.4) 776 (18.9)
Duration of AD, years 7.2 (2.2) 7.3 (2.4) 12.3(3.4) 12.2 (3.1) 28.8 (14.4) 279 (15.2) 276 (15.4)
EASI (range 0-72) 39.0 (12.0) 37.3 (11.7) 35.5 (14.0) 35.5 (14.3) 34.0 (14.4) 32.4(13.3) 32.5(13.3)
PP-NRS (range 0-10) 7.7 (1.5) 7.8 (1.6) 77 (1.6) 75 (1.7) 74 (1.8) 74 (1.8) 73(1.9)
SCORAD (range 0-103) 72.9 (12.0) 74.0 (11.4) 70.4 (13.3) 70.2 (14.0) 68.8 (14.5) 67.1 (13.7) 67.5 (13.3)
IGA (range 0-4) 4.0 (0.0) 4.0(0.1) 3.5(0.5) 3.5(0.5) 3.5(0.5) 3.5(0.5) 3.5(0.5)
GISS (range 0-12) 10.2 (1.5) 10.2 (1.4) 9.5 (1.8) 9.4 (1.8) 9.1 (1.8) 9.0 (1.8) 8.9 (1.7)

All data are mean (standard deviation) unless otherwise noted.

AD, atopic dermatitis; EASI, Eczema Area and Severity Index; GISS, Global Individual Signs Score; IGA, Investigator’s Global Assessment; PP-NRS, Peak weekly average Pruritus
Numerical Rating Scale; q2/4w, every 2/4 weeks; qw, weekly; SCORAD, SCORing Atopic Dermatitis; TCS, topical corticosteroids.
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TABLE 2.
Percent Change from Baseline in Lichenification Scores at Week 16

GISS
y o 24 -15.1 2.3 —45.5 2.5 -19.9 2.6 -41.6 -22.6 2.3 -47.7
13:_?\;n|f|cat|on 0.7) @.4) 0.7) 3.1) <0.0001 (0.6) (5.8) (0.6) @1) 0.0021 2.3(0.6) (2.8) 0.7) (2.0) <0.0001
SCORAD 24 -14.9 2.3 -43.9 2.6 -23.1 2.5 -42.6 -23.1 22 -474
lichenification (0-3)  (0.7) (a7 (0.6) (34) 00001 55 (5.5) 07 (a1 00034 2308 o 07 (21 <0000
21 -18.4 2.0 -43.3 1.9 -29.0 2.1 -54.1 2.0 -32.5 -51.9
fpead 07 62  (07) a5 %00 oy 8o 08 68 U2 07 @e 00N pg 0000
2.0 =271 21 -58.8 2.2 -40.6 2.2 -62.8 2.0 -36.7 -65.5
Trunk 0.7) 6.0) 07 @.9) <0.0001 0.8) 6.9) ©07) (5.3) 0.0121 0.7) 3.2) 1.9 (0.7) (2.0) <0.0001
. 253] -15.0 2.2 —48.0 2.6 -26.6 2.6 -46.8 24 -25.6 -51.8
Upper extremities 0.7) (5.7) ©07) (3.8) <0.0001 (0.6) 6.2) (0.6) (@5) 0.0061 (0.6) (3.6) 2.3(0.6) (2.3) <0.0001
. 22 -14.2 2.2 -50.2 2.6 -22.0 2.6 —-48.0 23 -276 -54.7
Lower extremities 0.7) (5.9) 0.7) @.1) <0.0001 (0.6) 6.7) (0.6) (5.1) 0.0018 (0.7) (3.4) 2.3(0.7) (2.4) <0.0001
Baseline values are mean (standard deviation); week 16 values are least squares mean % change (standard error). All P values are nominal.
EASI, Eczema Area and Severity Index; GISS, Global Individual Signs Score; SCORAD, SCORing Atopic Dermatitis; TCS, topical corticosteroids.
FIGURE 1. GISS lichenification score in (A) Children, (B) Adolescents, and (C) Adults.
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- ® - Dupilumab 300 mg g2w in SOLO 1 and 2 continuing on q2w in SOLO-CONTINUE (n = 80)

*P<0.05; **P<0.001; ***P<0.0001 (P values shown at the first significant time point and week 16; all P values are nominal).
BL, baseline; EQT, end of treatment; GISS, Global Individual Signs Score; LSM, least squares mean; q2w, every 2 weeks; SD, standard deviation; SE, standard error; TCS, topical corticosteroids.

FIGURE 2. SCORAD lichenification score in (A) Children, (B) Adolescents, and (C) Adults.

A Children (aged 6-11 years) B Adolescents (aged 12-17 years) C Adults (aged >18 years)
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*P<0.05; **P<0.001; ***P<0.0001 (P values shown at the first significant time point and week 16; all Pvalues are nominal).
BL, baseline; EOT, end of treatment; LSM, least squares mean; q2w, every 2 weeks; SCORAD, SCORing Atopic Dermatitis; SD, standard deviation; SE, standard error; TCS, topical corticosteroids.
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FIGURE 3. EASI score for lichenification in 4 anatomic regions by age group.

A Children (aged 6-11 years) B Adolescents (aged 12-17 years) C Adults (aged >18 years)
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*P<0.05; **P<0.001; ***P<0.0001 (P values shown at the first significant time point and week 16; all Pvalues are nominal).
BL, baseline; EASI, Eczema Area and Severity Index; EOT, end of treatment; LSM, least squares mean; q2w, every 2 weeks; SD, standard deviation; SE, standard error; TCS, topical corticosteroids.
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FIGURE 4. Clinical photographs of representative lichenification in (A)
Black/African American child, (B) White adolescent, and (C) Asian
adult patient with moderate to severe atopic dermatitis treated with
dupilumab.

(A)

(B)

Efficacy

Progressive improvement of lichenification was observed
across age groups and anatomic regions in dupilumab-treated
patients, with statistically differentiated mean improvements
vs placebo at week 16 (Figures 1-3). Improvements measured
by GISS started at week 1 in adults (P<0.0001 vs placebo) and
adolescents (P<0.05 vs placebo) and week 2 in children (P<0.05
vs placebo) and increased progressively to week 16 (Figure 1).
SCORAD and EASI lichenification showed similar results
(Figures 2 and 3). Across ages, the mean lichenification scores
improved from moderate to mild in head, neck, and trunk
regions, and from severe to moderate in upper and lower
extremities, with nominally significant differences between
treatment groups at week 16 (all P<0.0001; Figure 3). In adults,
starting with moderate to severe EASI lichenification scores
at baseline across anatomic regions, 16 weeks of dupilumab
treatment led to EASI lichenification scores ranging between 0.7
to 1.1 (none-mild) in all body areas (Figure 3). Improvements
were comparable between racial subgroups and nominally
significant vs placebo at week 16 for all assessments (Table 2).

Adults treated with dupilumab 300 mg 2w for up to 1 year
maintained consistently low lichenification scores across
anatomic regions, whereas patients who were re-randomized
to placebo showed a slight worsening in lichenification
(Figures 1-3).
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Lichenification Case Examples

Figure 4 shows clinical images of study participants of different
ages and racial backgrounds, who had baseline scores close
to the population mean scores and are representative of
improvements after dupilumab treatment.

DISCUSSION

Lichenification secondary to AD often takes months or years to
resolve with traditional therapeutic approaches and, in some
cases, can be entirely treatment-refractory.”" In this study,
patients with AD experienced substantial improvement during
16-week dupilumab treatment. Reductions in lichenification were
steady throughout the treatment period, with improvements
starting from the first dupilumab dose, and were similar across
racial subgroups.

The clinical presentation and underlying molecular features
of AD are highly heterogeneous in age and racial groups.*'®?!
Consistent with previous studies,®*'” we observed a higher
baseline degree of lichenification in the Black/African American
group. However, the amplitude of improvement post-treatment
did not vary with race. Reductions in lichenification occurred
promptly following dupilumab initiation across age and racial
subgroups. As scratching related to pruritus is considered to
contribute substantially to the development of lichenification in
AD and significant improvement in pruritus after the first dose
of dupilumab was previously reported across ages,?? breaking
the itch-scratch cycle can directly contribute to the rapid
improvement. Nevertheless, additional direct mechanisms to
reduce lichenification should be considered.

Dupilumab has been shown to reduce epidermal hyperplasia of
lesional skin vs placebo, including reduced epidermal thickness
observed in biopsies in adults (-44% vs +4% with placebo
at week 16; P<0.01)° and by non-invasive optical coherence
tomography in pediatric patients.?? Furthermore, dupilumab
treatment led to reduced expression of epidermal hyperplasia
K16 and Mki67 genes and of epidermal proliferation markers in
patients with AD.8%%* The rapid effect of dupilumab on epidermal
hyperplasia can be explained by the blocking of Il-4 and IL-13,
known to induce acanthosis,” added to potential indirect effects
of dupilumab on the I-22 and IL-17 axes, as I-:22 is also known
to mediate IL-23-induced dermal inflammation and acanthosis.?®

Secondary lichenification in AD may, in addition to epidermal
changes, involve dermal components, such as collagenosis and
fibrosis. Fibroblasts in AD are characterized by an inflammatory
Th2 phenotype, further contributing to papillary dermal fibrosis
and skin thickening.® I-4Ra, expressed on fibroblasts, initiates
ERK and Akt signaling pathway activation, with subsequent
fibroblast proliferation, differentiation, and increased production
of type I/l collagen, fibronectin, and fibrinogen, as well as
reduced proteolysis of extracellular matrix components.??
Dupilumab treatment can reverse overexpression of both
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fibronectin and fibrinogen in adults and adolescents with
moderate to severe AD.* Additionally, Il-4 and IL-13 have been
shown to induce production by fibroblasts of the matricellular
protein periostin, which plays pathogenic roles in chronic
allergic inflammation and skin fibrosis in allergic diseases.®
Periostin was found highly expressed in the dermis of patients
with AD and lichenification, and serum levels of periostin in AD
increase proportionally with disease severity.® Interestingly,
periostin may link itch and fibrosis, acting as a pruritogen via
direct stimulation of nerve fibers.*

CONCLUSION

In conclusion, dupilumab treatment promoted rapid and
sustained improvement in lichenification across all body regions
in children, adolescents, and adults; and resulted in comparable
improvements in lichenification across self-identified racial
subgroups. These results highlight the importance of both IL-4
and IL-13 in the pathogenesis of lichenification in AD.

DISCLOSURES

EG-Y is an investigator for AbbVie, BMS, Eli Lilly, Galderma,
Glenmark, GSK, LEO Pharma, Pfizer, Regeneron Pharmaceuticals
Inc., and Sanofi; received research funds (paid as grants to
employer) from Amgen, AnaptysBio, Asana BioSciences,
AstraZeneca, Boehringer Ingelheim, CaraTherapeutics, Celgene,
Eli Lilly, Innovaderm, Kyowa Kirin, LEO Pharma, Novartis,
Pfizer, and Regeneron Pharmaceuticals Inc.; and is a consultant
for AbbVie, Almirall, Amgen, Arena Pharmaceuticals, Asana
BioSciences, ASLAN Pharmaceuticals, AstraZeneca, Boehringer
Ingelheim, BMS, Cara Therapeutics, Celgene, Connect
Biopharma, Eli Lilly, EMD Serono, Evidera, Galderma, Ichnos
Sciences, Incyte, Janssen Biotech, Kyowa Kirin, LEO Pharma,
Pandion Therapeutics, Pfizer, RAPT Therapeutics, Regeneron
Pharmaceuticals Inc., Sanofi, Sato Pharmaceutical, Siolta
Therapeutics, Target Pharma, UCB, and Ventyx Biosciences. NK
received speaker/consultant honoraria from AbbVie, Celgene
Japan, Janssen Pharmaceuticals, Kyowa Kirin, LEO Pharma,
Lilly Japan, Maruho, Mitsubishi Tanabe Pharma, Sanofi, Taiho
Pharmaceutical, and Torii Pharmaceutical; and investigator
grants from A2 Healthcare, AbbVie, Boehringer Ingelheim Japan,
Eisai, Janssen Pharmaceuticals, Kyowa Kirin, LEO Pharma,
Lilly Japan, Maruho, Sun Pharma, Taiho Pharmaceutical, and
Torii Pharmaceutical. MJC is an investigator and/or consultant
for AbbVie, Astellas Pharma, Boots, Dermavant, Galapagos,
Galderma, Hyphens Pharma, Johnson & Johnson, LEO Pharma,
L'Oréal, Menlo Therapeutics, Novartis, Oxagen, Pfizer, Procter
& Gamble, Reckitt Benckiser, Regeneron Pharmaceuticals Inc.,
and Sanofi. JJ reports nothing to disclose. AFA received grants
(funds to institution) from AbbVie, Amgen, Arcutis Antiobix,
Castle Creek Biosciences, Dermavant, Galderma, LEO Pharma;
served on advisory board/consultant for AbbVie, Allergan,
Almirall, Alphyn, Amgen, Apogee, Arcutis Antiobix, Avita
Medical, Bausch Health, Beiersdorf, BMS, Cara Therapeutics,

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

E. Guttman-Yassky, N. Katoh, M.J. Cork, et al

Canfield, Castle, Cutera, Dermavant, Eli Lilly, EPI, Galderma,
Genentech, Genzyme, Incyte, Janssen, LEO Pharma, LOréal,
Ortho Dermatologics, Pfizer, Regeneron Pharmaceuticals
Inc., Sanofi, Swiss American, UCB, and VisualDx; is a speaker
for BMS, J&J, Janssen, LOréal, Regeneron Pharmaceuticals
Inc., and Sanofi; received royalties from Elsevier, Springer,
Wiley-Blackwell, Wolters Kluver Health, and equipment from
Aerolase; ZC is an employee and shareholder of Regeneron
Pharmaceuticals Inc. NL is a former employee and shareholder
of Regeneron Pharmaceuticals Inc. and a consultant and/
or speaker for AbbVie, Arcutis, Bristol Myers Squibb, Eli Lilly,
Incyte, Galderma, Pfizer, Regeneron Pharmaceuticals Inc., and
Sanofi. ABR is an employee of Sanofi and may hold stock and/or
stock options in the company.

Funding: The research was sponsored by Sanofi and Regeneron
Pharmaceuticals Inc.

Data Availability Statement: Qualified researchers may request
access to study documents (including the clinical study report,
study protocol with any amendments, blank case report form,
and statistical analysis plan) that support the methods and
findings reported in this manuscript. Individual anonymized
participant data will be considered for sharing once the
indication has been approved by major health authorities,
if there is legal authority to share the data and there is not a
reasonable likelihood of participant re-identification. Requests
should be submitted to https://vivli.org/.

ACKNOWLEDGMENT

We thank the patients who participated in the studies, Rashpal
Bhogal for critical review of the manuscript, Adriana Mello from
Sanofi, and Tingting Tian and Linda Williams from Regeneron
Pharmaceuticals Inc. Medical writing/editorial assistance was
provided by Eleni Smaragdi MSc; Ekaterina Semenova PhD;
and lulia Oprea MD PhD; of Excerpta Medica, and was funded
by Sanofi and Regeneron Pharmaceuticals Inc., according to the
Good Publication Practice guidelines.

REFERENCES

1. Simpson EL, Leung DYM, Eichenfield LF, Boguniewicz M. Chapter 22:
Atopic dermatitis. In: Kang S, Amagai S, Bruckner AL, eds. Fitzpatrick's
Dermatology. 9th ed. New York, NY: McGraw-Hill Education. 2019.
Aboobacker S, Harris BW, Limaiem F. Lichenification. In: StatPearls [Internet].
Treasure Island, FL: StatPearls Publishing. 2022. Available at: https://www.
ncbi.nim.nih.gov/books/NBK537332/#article-24260.s1. Accessed August
29, 2024.

Girolomoni G, de Bruin-Weller M, Aoki V, et al. Nomenclature and
clinical phenotypes of atopic dermatitis. Ther Adv Chronic Dis.
2021;12:20406223211002979.

Gan C, Mahil S, Pink A, Rodrigues M. Atopic dermatitis in skin of colour. Part
2: Considerations in clinical presentations and treatment options. Clin Exp
Dermatol. 2023;48(10):1091-1101.

Bieber T. Atopic dermatitis. Ann Dermatol. 2010;22(2):125-137.

Lever WF, Schaumburg-Lever G. Chapter 7: Non-infectious and bullous
diseases. In: Histopathology of the Skin. 6th ed. Philadelphia: J.B. Lippincott
(The Health Professions Publisher of Harper & Row, Inc.). 1983:96.

Kim K, Kim H, Sung GY. An interleukin-4 and interleukin-13 induced atopic
dermatitis human skin equivalent model by a skin-on-a-chip. /nt J Mol Sci.
2022;23(4):2116.

JO10225

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. If you feel you
have obtained this copy illegally, please contact JDD immediately at support@jddonline.com



To order reprints or e-prints of JDD articles please contact sales@jddonline.com

173

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).

JOUrRNAL OF DRUGS IN DERMATOLOGY
FEBRUARY 2025 ¢ VOLUME 24 ¢ ISSUE 2

Hamilton JD, Suérez-Farinas M, Dhingra N, et al. Dupilumab improves the
molecular signature in skin of patients with moderate-to-severe atopic
dermatitis. J Allergy Clin Immunol. 2014;134(6):1293-1300.

Guttman-Yassky E, Bissonnette R, Ungar B, et al. Dupilumab progressively
improves systemic and cutaneous abnormalities in patients with atopic
dermatitis. J Allergy Clin Immunol. 2019;143(1):155-172.

Mikhaylov D, Del Duca E, Olesen CM, et al. Transcriptomic profiling of
tape-strips from moderate to severe atopic dermatitis patients treated with
dupilumab. Dermatitis. 2021,32(1S):S71-S80.

Paller AS, Siegfried EC, Thaci D, et al. Efficacy and safety of dupilumab with
concomitant topical corticosteroids in children 6 to 11 years old with severe
atopic dermatitis: A randomized, double-blinded, placebo-controlled phase 3
trial. J Am Acad Dermatol. 2020;83(5):1282-1293.

Simpson EL, Paller AS, Siegfried EC, et al. Efficacy and safety of dupilumab
in adolescents with uncontrolled moderate to severe atopic dermatitis: A
phase 3 randomized clinical trial. JAMA Dermatol. 2020;156(1):44-56.
Simpson EL, BieberT, Guttman-Yassky E, etal. Two phase 3 trials of dupilumab
versus placebo in atopic dermatitis. N Engl J Med. 2016;375(24):2335-2348.
Worm M, Simpson EL, Thagi D, et al. Efficacy and safety of multiple dupilumab
dose regimens after initial successful treatment in patients with atopic
dermatitis: A randomized clinical trial. JAMA Dermatol. 2020;156(2):131-143.
Brunner PM, Khattri S, Garcet S, et al. A mild topical steroid leads to
progressive anti-inflammatory effects in the skin of patients with moderate-
to-severe atopic dermatitis. J Allergy Clin Immunol. 2016;138(1):169-178.
Brunner PM, Pavel AB, Khattri S, et al. Baseline Il-22 expression in patients
with atopic dermatitis stratifies tissue responses to fezakinumab. J Allergy
Clin Immunol. 2019;143(1):142-154.

Suarez-Farinas M, Gittler JK, Shemer A, et al. Residual genomic signature of
atopic dermatitis despite clinical resolution with narrow-band UVB. J Allergy
Clin Immunol. 2013;131(2):577-579.

Czarnowicki T, He H, Krueger JG, Guttman-Yassky E. Atopic dermatitis
endotypes and implications for targeted therapeutics. J Allergy Clin
Immunol. 2019;143(1):1-11.

Kaufman BP, Guttman-Yassky E, Alexis AR Atopic dermatitis in diverse racial
and ethnic groups—-variations in epidemiology, genetics, clinical presentation
and treatment. Exp Dermatol. 2018;27(4):340-357.

Chan TC, Sanyal RD, Pavel AB, et al. Atopic dermatitis in Chinese patients
shows T(H)2/T(H)17 skewing with psoriasiform features. J Allergy Clin
Immunol. 2018;142(3):1013-1017.

Sanyal RD, Pavel AB, Glickman J, et al. Atopic dermatitis in African American
patients is TH2/TH22-skewed with TH1/TH17 attenuation. Ann Allergy
Asthma Immunol. 2019;122(1):99-110.e6.

Silverberg JI, Yosipovitch G, Simpson EL, et al. Dupilumab treatment results
in early and sustained improvements in itch in adolescents and adults with
moderate to severe atopic dermatitis: Analysis of the randomized phase
3 studies SOLO 1 and SOLO 2, AD ADOL, and CHRONOS. J Am Acad
Dermatol. 2020;82(6):1328-1336.

Leung DYM, Cork MJ, Ong PY, et al. Dupilumab treatment normalizes skin
barrier function in children aged 6 to 11 years with moderate-to-severe atopic
dermatitis. Br J Dermatol. 2024;191(1):i30.

He H, Olesen CM, Pavel AB, et al. Tape-strip proteomic profiling of atopic
dermatitis on dupilumab identifies minimally invasive biomarkers. Front
Immunol. 2020;11:1768.

Zheng Y, Danilenko DM, Valdez F et al. Interleukin-22, a T(H)17 cytokine,
mediates [l:23-induced dermal inflammation and acanthosis. Nature.
2007,;445(7128):648-651.

He H, Suryawanshi H, Morozov P, et al. Single-cell transcriptome analysis
of human skin identifies novel fibroblast subpopulation and enrichment
of immune subsets in atopic dermatitis. J Allergy Clin  Immunol.
2020;145(6):1615-1628.

Bhogal RK, Bona CA. Regulatory effect of extracellular signal-regulated
kinases (ERK) on type | collagen synthesis in human dermal fibroblasts
stimulated by 114 and IL:13. Int Rev Immunol. 2008;27(6):472-496.

Brown Lobbins ML, Shivakumar BR, Postlethwaite AE, Hasty KA.
Chronic exposure of interleukin-13 suppress the induction of matrix
metalloproteinase-1 by tumour necrosis factor a in normal and scleroderma
dermal fibroblasts through protein kinase B/Akt. Clin Exp Immunol.
2018;191(1):84-95.

Nguyen JK, Austin E, Huang A, et al. The 11-4/IL-13 axis in skin fibrosis and
scarring: Mechanistic concepts and therapeutic targets. Arch Dermatol Res.
2020;312(2):81-92.

Goleva E. Dupilumab inhibits expression of fibronectin and fibrinogen, skin
proteins that regulate Staphylococcus aureus adhesion to atopic dermatitis
skin. Abstract P6.04. Presented at the International Society of Atopic
Dermatitis 2022 (ISAD22); Montréal, Québec, Canada; October 17-19, 2022.

E. Guttman-Yassky, N. Katoh, M.J. Cork, et al

31

32.

33.

Sonnenberg-Riethmacher E, Miehe M, Riethmacher D. Periostin in allergy
and inflammation. Front Immunol. 2021;12:722170.

Kou K, Okawa T, Yamaguchi Y, et al. Periostin levels correlate with disease
severity and chronicity in patients with atopic dermatitis. Br J Dermatol.
2014;171(2):283-291.

Mishra SK, Wheeler JJ, Pitake S, et al. Periostin activation of integrin receptors
on sensory neurons induces allergic itch. Cell Rep. 2020;31(1):107472.

AUTHOR CORRESPONDENCE

Ana B. Rossi MD CMD

Ana.Rossi@sanofi.com

JO10225

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. If you feel you
have obtained this copy illegally, please contact JDD immediately at support@jddonline.com





