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ABSTRACT

Introduction: Treatment options for children
younger than 6 years with severe atopic der-
matitis (AD) are limited, as systemic immuno-
suppressants may present safety concerns in
this young age group. Dupilumab is the first

systemic treatment option approved for infants
and young children with severe AD in the
European Union. This study reports the efficacy
and safety of dupilumab with concomitant low-
potency corticosteroids in children aged
6 months to 5 years with severe AD.
Methods: This was a pre-specified subgroup
analysis of data for patients aged 6 months to
5 years with severe AD at baseline (Investigator’s
Global Assessment [IGA] = 4) from a ran-
domised, double-blind, placebo-controlled,
phase III trial of dupilumab. Patients were ran-
domised to either subcutaneously administered
dupilumab (200/300 mg) or matched placebo
every 4 weeks, plus low-potency topical corti-
costeroids for 16 weeks. Co-primary endpoints
at week 16 were the proportion of patients with

Prior Presentation: Some of the results from this study
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IGA B 1 (clear or almost clear skin) and the
proportion of patients with C 75% improve-
ment from baseline in Eczema Area and Severity
Index (EASI-75). Secondary endpoints at
week 16 included mean changes in EASI, pruri-
tus, skin pain, sleep loss and quality of life.
Results: The analysis included 125 patients (63
receiving dupilumab vs. 62 placebo). At
week 16, significantly more patients receiving
dupilumab vs. placebo had achieved IGA B 1
(14.3% vs. 1.6%; P = 0.0085) and EASI-75
(46.0% vs. 6.6%; P\0.0001). Significant
improvements with dupilumab were observed
in all secondary endpoints, including a least
squares mean 44.9% reduction in pruritus. The
overall incidence of adverse events (AEs) was
similar between the dupilumab and placebo
groups (66.7% vs. 73.8%). No dupilumab-re-
lated AEs were serious or led to treatment
discontinuation.
Conclusion: Dupilumab significantly improved
AD signs, symptoms and quality of life in chil-
dren aged 6 months to 5 years with severe AD
with acceptable safety.
Trial Registration: The trial was registered with
ClinicalTrials.gov with ID number NCT03346434,
part B.

PLAIN LANGUAGE SUMMARY

Atopic dermatitis (AD) is a chronic skin disease
that is relatively common in infants and young
children worldwide. Severe AD causes skin
rashes and intense itch that strongly interfere
with sleep quality and normal daily activities,
thereby affecting the quality of life of patients
and their families. When therapies for AD that
are applied to the skin do not work, limited
options are available to treat severe AD in chil-
dren younger than 6 years. In this study, we
evaluated the efficacy and safety of dupilumab
in children aged 6 months to 5 years with severe
AD, recruited from various sites in Europe and

North America. Patients received 200 or 300 mg
of dupilumab (based on the child’s weight) or
placebo, together with mild steroids applied to
the skin, every 4 weeks for 16 weeks. At the end
of treatment, AD severity was greatly improved
in patients receiving dupilumab, with 14% of
patients achieving almost clear skin. Patients
receiving dupilumab also experienced signifi-
cant improvements in itch intensity, sleep
quality, skin pain, and quality of life. Further-
more, dupilumab did not increase the risk of
infections. This study demonstrates that dupi-
lumab can be effective at treating severe AD in
infants and young children, with important
benefits for the quality of life of patients and
their families.

Keywords: Atopic dermatitis; Dupilumab;
Eczema; Pediatric dermatology

Key Summary Points

Why carry out this study?

Severe atopic dermatitis (AD) strongly affects
the quality of life of infants and young
children, as well as their family members.

Until recently, there were no licensed
systemic treatment options for infants and
young children with severe atopic
dermatitis.

What was learned from the study?

Dupilumab (200/300 mg via subcutaneous
injections every 4 weeks for 16 weeks)
rapidly and significantly improved AD signs
and symptoms in infants and young
children with severe AD.

Dupilumab was well tolerated and
demonstrated an acceptable safety profile.
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Infographic

DIGITAL FEATURES

This article is published with digital features,
including a video abstract and infographic, to
facilitate understanding of the article. To view
digital features for this article, go to https://doi.
org/10.6084/m9.figshare.24637974.

INTRODUCTION

Atopic dermatitis (AD) can strongly impair the
quality of life of affected children and their
caregivers, with higher AD severity causing a
greater impact [1–5]. An international cross-
sectional study found a prevalence of diagnosed
AD of 12.1% in children aged 6 months to
5 years, with the proportion of severe AD rang-
ing from 0.9% to 14.9% across countries [6].

In Europe and most countries around the
world, no systemic treatment options were
licensed for children aged under 6 years with an
inadequate response to topical therapies until
2023. Only off-label systemic immunosuppres-
sants (e.g. cyclosporin A, methotrexate, aza-
thioprine or mycophenolate mofetil) were
recommended in this young age group with
severe disease by the European Task Force on
Atopic Dermatitis/European Academy of Der-
matology and Venereology (ETFAD/EADV)
eczema task force [7]. However, there are safety
concerns surrounding the long-term use of sys-
temic immunosuppressants in young children,
as they may increase the risk of infection and
other side effects [8–10].

Dupilumab is a fully human VelocImmune�-
derived [11, 12] monoclonal antibody that
inhibits the signalling of interleukin (IL)-4 and
IL-13 [13, 14], which are key drivers of type 2-
mediated inflammation in multiple diseases
[13, 15, 16]. Dupilumab was approved in the
USA for children aged 6 months to 5 years with
moderate-to-severe AD [17] following the
results of the phase III LIBERTY AD PRE-
SCHOOL Part B study [18] and is currently the
only systemic therapy approved for AD in this
age cohort. In Europe, dupilumab has been
approved by the European Medicines Agency in
2023 for children aged 6 months to 5 years with
severe AD only; this is the labelled population
in most countries outside the USA.

Findings from the primary analysis demon-
strated that dupilumab significantly improved
AD signs, symptoms and quality of life in
infants and young children with moderate-to-
severe AD and an acceptable safety profile [18].
Here, we present a pre-specified subgroup anal-
ysis from the same trial assessing the efficacy
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and safety of dupilumab in children aged
6 months to 5 years with severe AD (Investiga-
tor’s Global Assessment [IGA] = 4 at baseline).

METHODS

Study Design and Participants

LIBERTY AD PRESCHOOL Part B was a ran-
domised, double-blind, placebo-controlled,
parallel-group phase III clinical trial. The full
study design, all inclusion and exclusion criteria
and the protocol and statistical analysis plan
have been previously reported [18]. Briefly,
patients aged 6 months to 5 years with moder-
ate-to-severe AD (defined as Investigator’s Glo-
bal Assessment [IGA] score = 3–4 at screening
and baseline visits) inadequately controlled by
topical corticosteroids were enrolled at 31 study
sites in Europe and North America. This pre-
specified analysis includes only data for the
subgroup of patients with severe AD (IGA = 4)
at baseline.

LIBERTY AD PRESCHOOL Part B was con-
ducted in accordance with the provisions of the
Declaration of Helsinki, the International Con-
ference on Harmonisation Good Clinical Prac-
tice guideline, and applicable regulatory
requirements. Masked monitoring of patient
safety data was conducted by an independent
data and safety monitoring committee. Local
institutional review boards or ethics committees
at each trial centre oversaw trial conduct and
documentation, and reviewed and approved the
study protocol. Written informed consent was
obtained from a parent or legal guardian for
each patient. The trial was registered with
ClinicalTrials.gov with ID number
NCT03346434 on November 17, 2017.

Randomisation and Procedures

The full details of randomisation and all other
procedures employed in LIBERTY AD PRE-
SCHOOL Part B have been previously reported
[18]. Patients were randomised (1:1) to receive
either dupilumab or matched placebo. Ran-
domisation was stratified according to baseline

disease severity (IGA = 3 vs. 4), baseline
body weight (C 5 kg to \ 15 kg vs. C 15 kg to
\30 kg) and region (North America vs. Eur-
ope). Only data for the subgroup of patients
with severe AD (IGA = 4) at baseline were
included in this analysis.

Randomised patients received either dupilu-
mab subcutaneously (200 mg for baseline
body weight C 5 kg to \ 15 kg; 300 mg for
baseline body weight C 15 kg to 30 kg) or mat-
ched placebo every 4 weeks (q4w) for the
16-week treatment period. Patients also received
a standardised once-daily regimen of low-po-
tency topical corticosteroids (TCS; hydrocorti-
sone acetate 1% cream) beginning 14 days
before randomisation and continuing through
the 16-week treatment period. For patients who
achieved IGA B 2, TCS use was tapered to three
times per week and stopped for patients with
IGA = 0. Moisturiser use was required twice
daily from 7 days before randomisation and was
continued throughout the treatment period.
During the study period, systemic
immunomodulating therapies (e.g. cyclospor-
ine, methotrexate, mycophenolate mofetil, and
azathioprine), medium- or higher-potency
topical corticosteroids, crisaborole and topical
calcineurin inhibitors were prohibited. How-
ever, they could be used as rescue treatment for
worsening disease at the investigator’s discre-
tion after day 14. Patients who received sys-
temic therapy as rescue treatment were
permanently discontinued.

Endpoints

The study endpoints were pre-specified in the
study protocol and statistical analysis plan. The
co-primary efficacy endpoints were proportion
of patients achieving clear or almost clear skin
(IGA score B 1) at week 16 and proportion of
patients with C 75% improvement from base-
line in EASI (EASI-75) at week 16. Additional
secondary endpoints included mean percent
change in EASI from baseline to week 16; per-
cent change in weekly mean Worst Scratch/Itch
numerical rating score (NRS); proportion of
patients with C 50%/C 90% improvement from
baseline in EASI (EASI-50/EASI-90) at week 16;
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mean change from baseline to week 16 in per-
cent of body surface area (BSA) affected by AD;
mean change from baseline to week 16 in
Patient-Oriented Eczema Measure (POEM);
mean percent change from baseline to week 16
in SCORing Atopic Dermatitis (SCORAD) score;
mean change from baseline to week 16 in skin
pain NRS; mean change from baseline to
week 16 in sleep quality NRS; mean change
from baseline to week 16 in Dermatitis Family
Impact (DFI); mean change from baseline to
week 16 in health-related quality of life as
measured by Children’s Dermatology Life
Quality Index (CDLQI) for patients C 4 years of
age or Infants’ Dermatitis Quality of Life Index
(IDQoL) for patients\ 4 years of age; and pro-
portion of patients achieving IGA B 2 at
week 16.

Safety outcomes included incidence of
treatment-emergent adverse events (TEAEs),
serious TEAEs, severe TEAEs, TEAEs of special
interest and TEAEs leading to study withdrawal.
Pre-specified biomarker analyses included mean
and median changes in haematologic and
serum chemistry parameters from baseline, as
well as median percent changes in serum levels
of CC chemokine ligand 17 (CCL17) and total
immunoglobulin E (IgE).

Statistical Analysis

The efficacy analyses were performed using the
full analysis set of randomised patients with
IGA = 4 at baseline based on treatment alloca-
tion as randomly assigned. Safety analyses were
performed in the safety analysis set, which
consisted of all randomised patients with
IGA = 4 at baseline who received any study drug
as treated.

For categorical or ordinal data, frequencies
and percentages are displayed for each category.
Categorical endpoints were analysed using a
Cochran–Mantel–Haenszel test after adjustment
for randomisation strata. Patients with missing
values at week 16 were considered non-
responders.

For continuous variables, descriptive statis-
tics included the number of patients reflected in
the calculation (n), mean, standard deviation

(SD) and standard error (SE). Continuous end-
points were analysed using analysis of covari-
ance, with treatment group, stratification
factors, and relevant baseline measurements
included in the model. Patients with missing
values at week 16 were imputed by worst
observation carried forward.

All P values were nominal at the two-sided
0.05 significance level. Sensitivity analyses were
performed for the primary and secondary end-
points using all observed values regardless of the
use of rescue treatment. All statistics for safety
were descriptive. Statistical analyses were per-
formed using SAS version 9.4 or higher.

RESULTS

Between 30 June 2020 and 8 July 2021, 197
participants were screened and 162 were ran-
domly assigned to treatment groups. Data from
125 patients with severe AD at baseline were
available for this analysis (dupilumab ? TCS:
n = 63 [6 patients aged\2 years, 57 patients
aged 2–5 years], mean age 3.9 years, 58.7%
male; placebo ? TCS: n = 62 [3 patients
aged\2 years, 59 patients aged 2–5 years],
mean age 3.9 years, 67.7% male). Baseline
demographics and clinical characteristics were
generally well balanced between the groups
with a high disease burden at baseline (Table 1).
As a result of a randomisation error, one patient
in the placebo group was randomly assigned but
not treated; this patient was included in the
efficacy analyses, with data being imputed using
multiple imputation.

Efficacy Outcomes

Treatment with dupilumab vs. placebo resulted
in significant improvements in both co-primary
and all secondary efficacy endpoints at week 16
(Table 2, Fig. 1). A significantly greater propor-
tion of patients in the dupilumab group than in
the placebo group achieved EASI-75 by week 4
of treatment, with improvements sustained
through week 16 (Fig. 1a, Table S1 in the sup-
plementary material). Significantly more
patients in the dupilumab group achieved
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Table 1 Baseline demographics and clinical characteristics

Placebo 1 TCS
(N = 62)

Dupilumab 200/300 mg
q4w 1 TCS (N = 63)

Baseline demographics

Age, mean (SD), years 3.9 (1.2) 3.9 (1.3)

Age group (years), n (%)

6 months to\ 2 years 3 (4.8) 6 (9.5)

C 2 years to 5 years 59 (95.2) 57 (90.5)

Sex, male (%) 42 (67.7) 37 (58.7)

Race, n (%)

White 38 (61.3) 43 (68.3)

Black/African American 15 (24.2) 12 (19.0)

Other 9 (14.5) 8 (12.7)

Ethnicity, n (%)

Not Hispanic or Latino 56 (90.3) 52 (82.5)

Hispanic or Latino 6 (9.7) 11 (17.5)

Height (cm), mean (SD)a 101.2 (10.2) 99.8 (12.7)

Weight (kg), mean (SD) 17.0 (3.7) 17.2 (4.5)

Weight group (kg), n (%)

5 to\ 15 18 (29.0) 18 (28.6)

15 to\ 30 44 (71.0) 45 (71.4)

BMI, mean (SD)b 16.3 (2.0) 17.2 (6.3)

Country, n (%)

Germany 2 (3.2) 4 (6.3)

Poland 15 (24.2) 15 (23.8)

UK 5 (8.1) 4 (6.3)

USA 40 (64.5) 40 (63.5)

Clinical characteristics

Age at disease onset, n (%)

\ 6 months 44 (71.0) 36 (57.1)

C 6 months 18 (29.0) 27 (42.9)

Duration of AD, mean (SD; range), years 3.5 (1.3; 0–6) 3.3 (1.4; 0–6)

Duration of AD, n (%)

\ 3 years 22 (35.5) 23 (36.5)

C 3 years 40 (64.5) 40 (63.5)
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Table 1 continued

Placebo 1 TCS
(N = 62)

Dupilumab 200/300 mg
q4w 1 TCS (N = 63)

EASI, mean (SD; range) 35.4 (12.0; 12–72) 38.8 (13.7; 18–72)

SCORAD, mean (SD; range) 74.8 (10.8; 50–98) 76.7 (11.5; 50–98)

BSA of AD, mean (SD; range) 58.9 (21.4; 14–100) 63.1 (21.1; 19–100)

Weekly average of daily worst scratch/itch score, mean

(SD; range)

7.6 (1.6; 2–10) 7.6 (1.4; 4–10)

Caregiver Global Impression of Disease, n (%)

Moderate 9 (14.5) 7 (11.1)

Severe 31 (50.0) 31 (49.2)

Very severe 22 (35.5) 25 (39.7)

POEM, mean (SD; range) 23.4 (4.0; 9–28) 23.7 (3.9; 14–28)

CDLQI, mean (SD; range)*c 17.8 (6.4; 5–28) 17.5 (5.5; 7–29)

IDQOL, mean (SD; range)*d 17.4 (5.4; 5–28) 18.4 (5.1; 10–29)

GISS, mean (SD; range) 10.1 (1.5; 7–12) 10.3 (1.5; 7–12)

DFI, mean (SD; range) 17.4 (7.5; 3–29) 17.6 (6.0; 5–30)

Weekly average of daily skin pain NRS score, mean (SD;

range)e
7.1 (1.9; 2–10) 6.9 (1.9; 1–10)

Weekly average of daily patient’s sleep quality score, mean

(SD; range)f
4.7 (2.0; 0–9) 4.9 (2.0; 0–9)

Weekly average of daily caregiver’s sleep quality score,

mean (SD; range)g
4.8 (2.0; 0–9) 5.1 (2.0; 0–9)

Patients with C 1 concurrent allergic condition, n (%)

Food allergy (self-reported) 46 (74.2) 42 (66.7)

Allergic rhinitis 31 (50.0) 25 (39.7)

Asthma 18 (29.0) 14 (22.2)

Hives 16 (25.8) 15 (23.8)

Allergic conjunctivitis 4 (6.5) 4 (6.4)

Chronic rhinosinusitis 2 (3.2) 0

Eosinophilic esophagitis 2 (3.2) 2 (3.2)

Nasal polyps 0 0

Other allergies 35 (56.5) 34 (54.0)

Prior systemic medications for AD, n (%) 17 (27.4) 20 (31.8)

Prior systemic corticosteroids 10 (16.1) 13 (20.6)

1052 Adv Ther (2024) 41:1046–1061



IGA B 1 at week 16 compared with the placebo
group (Fig. 1b).

LS mean percent change from baseline in
EASI score and Worst Scratch/Itch NRS score
was significantly greater in the dupilumab
group than in the placebo group by week 2 of
treatment, with improvements sustained
through week 16 (Fig. 1c, d). Significant
improvements in percent BSA affected by AD,
POEM, SCORAD, sleep quality, skin pain,
CDLQI, IDQoL and DFI scores were observed for
patients in the dupilumab group compared to
the placebo group by week 4 of treatment
(Table S1 in the supplementary material) and
were maintained through week 16 (Table 2).
Moreover, a significantly greater proportion of
patients in the dupilumab group than in the
placebo group achieved IGA B 2 by week 4 of
treatment with improvements sustained
through week 16 (Fig. 1e, Table S1 in the sup-
plementary material).

A subgroup analysis of data stratified
according to patient body weight (C 5 kg to
\15 kg vs. C 15 kg to\ 30 kg) showed a con-
sistent benefit for dupilumab vs. placebo in
both body weight categories for most endpoints
evaluated (Table S2 in the supplementary
material). Sensitivity analyses using all observed

values regardless of rescue treatment use
showed little effect of rescue treatment on the
primary or secondary outcomes (Fig. S1 in the
supplementary material). Use of rescue treat-
ment was substantially higher in the placebo
group compared to the dupilumab group
(Fig. S2 in the supplementary material). Rescue
treatment was predominantly topical; only one
patient in each group received systemic corti-
costeroids for rescue of AD exacerbation.

Safety Outcomes

The overall incidence of TEAEs during the
16-week treatment period was similar between
the dupilumab and placebo groups (Table 3).
TEAEs that occurred at a higher rate in the
dupilumab group than in the placebo group
were dental caries, molluscum contagiosum,
nasopharyngitis and conjunctivitis (Table 3).
No patients reported serious TEAEs in the
dupilumab group, compared with 3 patients
(4.9%) in the placebo group (Table 3, Table S3
in the supplementary material). The incidence
of severe TEAEs was also higher in the placebo
group (7 patients; 11.5%) than in the dupilu-
mab group (2 patients; 3.2%) (Table S4 in the
supplementary material). In the dupilumab

Table 1 continued

Placebo 1 TCS
(N = 62)

Dupilumab 200/300 mg
q4w 1 TCS (N = 63)

Prior systemic non-steroidal immunosuppressants 10 (16.1) 12 (19.1)

Cyclosporine 7 (11.3) 9 (14.3)

Methotrexate 5 (8.1) 5 (7.9)

Mycophenolate 2 (3.2) 2 (3.2)

Azathioprine 1 (1.6) 1 (1.6)

AD atopic dermatitis, BMI body mass index, BSA body surface area, CDLQI Child Dermatology Life Quality Index, DFI
Dermatitis Family Impact, EASI Eczema Area and Severity Index, EASI-75 75% decrease in EASI, GISS Global Individual
Signs Score, IDQOL Infants’ Dermatitis Quality of Life Index, IGA Investigator’s Global Assessment, LS least squares, NRS
Numerical Rating Scale, POEM Patient-Oriented Eczema Measure, q4w every 4 weeks, SCORAD SCORing Atopic Der-
matitis, SD standard deviation, TEAE treatment-emergent adverse event, TCS topical corticosteroids
*IDQOL for patients aged\ 4 years; CDLQI for patients aged C 4 years, aPlacebo group n = 61, dupilumab group n = 63.
bPlacebo group n = 61, dupilumab group n = 63. cPlacebo group n = 32, dupilumab group n = 38. dPlacebo group n = 30,
dupilumab group n = 25. ePlacebo group n = 61, dupilumab group n = 62. fPlacebo group n = 62, dupilumab group n = 62.
gPlacebo group n = 62, dupilumab group n = 62
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Table 2 Efficacy outcomes at week 16

Placebo 1 TCS
(N = 62)

Dupilumab
200/300 mg
q4w 1 TCS
(N = 63)

D vs. placebo
(95% CI)

P value
vs.
placebo

Patients with IGA B 1 (score range 0–4),

n (%)

1 (1.6) 9 (14.3) 12.7 (3.4, 21.9) 0.0085

Patients with IGA B 2 (score range 0–4),

n (%)

5 (8.2) 27 (42.9) 34.7 (20.6, 48.7) \ 0.0001

Patients with EASI-75 (score range 0–72),

n (%)

4 (6.6) 29 (46.0) 39.5 (25.7, 53.3) \ 0.0001

Percent change from baseline in EASI, LS

mean (SE)

- 20.1 (3.84) - 63.5 (3.81) - 43.5

(- 53.66, - 33.32)

\ 0.0001

Percent change from baseline in Worst

Scratch/Itch NRS (score range 0–10),

LS mean (SE)

- 4.7 (5.07) - 44.9 (4.99) - 40.2

(- 53.41, - 27.00)

\ 0.0001

Patients with improvement of weekly

average of daily Worst Scratch/Itch

NRS C 4, n (%)

5 (8.8) 27 (42.3) 33.5 (19.0, 48.0) 0.0002

Patients with improvement of weekly

average of daily Worst Scratch/Itch

NRS C 3, n (%)

6 (9.5) 29 (45.4) 35.9 (21.0, 50.8) \ 0.0001

Patients with EASI-50, n (%) 12 (19.2) 38 (60.3) 41.1 (25.3, 56.9) \ 0.0001

Patients with EASI-90, n (%) 0 (0) 10 (15.9) 15.5 (6.2, 24.8) 0.0043

Change from baseline in percent BSA

affected by AD, LS mean (SE)

- 7.6 (3.0) - 29.4 (2.9) - 21.8

(- 30.0, - 13.6)

\ 0.0001

Change from baseline in POEM (scale

range 0–28), LS mean (SE)

- 2.5 (1.0) - 10.6 (0.9) - 8.1

(- 10.7, - 5.5)

\ 0.0001

Percent change from baseline in

SCORAD (score range 0 - 103), LS

mean (SE)

- 11.1 (3.5) - 44.6 (3.4) - 33.4

(- 43.0, - 23.9)

\ 0.0001

Change from baseline in patient’s sleep

quality NRS* (0–10), LS mean (SE)

0.2 (0.2) 1.7 (0.3) 1.5 (0.8, 2.2) \ 0.0001

Change from baseline in patient’s skin

pain NRS (range 0–10), LS mean (SE)

- 0.3 (0.3) - 3.4 (0.3) - 3.1 (- 3.9, - 2.3) \ 0.0001

Change from baseline in DFI (0–30), LS

mean (SE)

- 2.1 (0.8) - 9.1 (0.8) - 7.1 (- 9.4, - 4.8) \ 0.0001

Change from baseline in CDLQI (0–30),

LS mean (SE)a
- 2.6 (1.2) - 9.1 (1.1) - 6.6 (- 9.7, - 3.4) \ 0.0001
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group, 8 patients (12.7%) had C 1 TEAE deemed
related to the study drug, compared with 5
(8.2%) in the placebo group (Table S5 in the
supplementary material). The incidence of
conjunctivitis was higher in the dupilumab
group than in the placebo group (4 vs. 0
patients; Table 3, Table S6 in the supplementary
material); however, all cases of conjunctivitis
were mild, and no cases led to treatment dis-
continuation. The incidence of injection-site
reactions was low in both groups (Table 3).

Dupilumab-treated patients had a lower
incidence of adjudicated skin infections (ex-
cluding herpes viral infections) compared with
the placebo group (14.3% vs. 26.2%, respec-
tively) (Table 3, Table S7 in the supplementary
material). The incidence of herpes viral infec-
tions was similar between the groups (Table 3,
Table S8 in the supplementary material). One
patient in the placebo group (1.6%) had eczema
herpeticum, whereas two patients in the dupi-
lumab group (3.2%) had varicella (Table S8 in
the supplementary material).

Biomarker Analyses

No significant differences were observed
between the placebo and dupilumab group in
haematology laboratory parameters (Fig. S3 in
the supplementary material) or serum chem-
istry analyses (Fig. S4 in the supplementary

material) throughout the treatment. A transient
increase in mean eosinophil count was observed
in the dupilumab group at week 4; however, it
decreased again towards baseline values by
week 16 (Fig. S3a in the supplementary mate-
rial) and had no associated adverse events. A
greater reduction in serum CCL17 was seen as
early as week 4 in the dupilumab group (- 80.4
median percent change from baseline) vs. pla-
cebo (- 26.0 median percent change from
baseline) and was maintained through week 16
(- 87.3 dupilumab vs. - 52.0 placebo) (Fig. S5
in the supplementary material). By week 16,
serum total IgE decreased from baseline in the
dupilumab group (- 72.2 median percent
change), while it increased in the placebo group
(8.9 median percent change) (Fig. S5 in the
supplementary material).

DISCUSSION

In this pre-specified subgroup analysis of
patients aged 6 months to 5 years with severe
AD at baseline from a randomised, placebo-
controlled, phase III trial, treatment with dupi-
lumab and low-potency TCS led to rapid and
significant improvements vs. placebo in AD
signs, symptoms and quality of life. Despite a
very high disease burden at baseline, 46% of
dupilumab-treated patients achieved a 75%
reduction in EASI by week 16 (compared with

Table 2 continued

Placebo 1 TCS
(N = 62)

Dupilumab
200/300 mg
q4w 1 TCS
(N = 63)

D vs. placebo
(95% CI)

P value
vs.
placebo

Change from baseline in IDQOL (0–30),

LS mean (SE)b
- 0.6 (1.1) - 9.1(1.3) - 8.5

(- 11.8, - 5.1)

\ 0.0001

BSA body surface area, CDLQI Children’s Dermatology Life Quality Index, DFI Dermatitis Family Impact, EASI Eczema
Area and Severity Index, EASI-75 75% decrease in EASI, IDQOL Infants’ Dermatitis Quality of Life Index, IGA Inves-
tigator’s Global Assessment, LS least squares, NRS Numerical Rating Scale, POEM Patient-Oriented Eczema Measure, q4w
every 4 weeks, SCORAD SCORing Atopic Dermatitis, SE standard error, TEAE treatment-emergent adverse event, TCS
topical corticosteroids
*Increase in score means improvement. aPlacebo group n = 32, dupilumab group n = 37. bPlacebo group n = 30, dupilumab
group n = 26
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6.6% in the placebo group), together with sig-
nificant improvements in pruritus, skin pain
and sleep loss. In particular, dupilumab-treated
patients achieved a LS mean 44.9% reduction in
pruritus as assessed by Worst Scratch/Itch NRS,
compared with 4.7% in the placebo group.

Sensitivity analyses were consistent with the
main analyses, and fewer patients in the dupi-
lumab group required topical rescue treatment
compared with the placebo group. Although
only 14.3% of patients in the dupilumab group
achieved IGA B 1 (clear or almost clear skin) by

Fig. 1 Primary and key secondary endpoints. a Proportion
of patients with EASI-75 through week 16. b Proportion
of patients with IGA B 1 through to week 16. c LS mean
percentage change in EASI from baseline through week 16.
d LS mean percentage change in weekly mean of daily
Worst Scratch and Itch NRS score from baseline through
week 16. e Proportion of patients with IGA B 2 through

week 16. **P\ 0.01; ***P\ 0.001; ****P\ 0.0001, all vs.
corresponding placebo ? TCS. EASI Eczema Area and
Severity Index, EASI-75 75% decrease in EASI, IGA
Investigator’s Global Assessment, LS least squares, NRS
Numerical Rating Scale, q4w every 4 weeks, TCS topical
corticosteroid
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Table 3 Summary of treatment-emergent adverse events

Placebo 1 TCS
(N = 61)

Dupilumab 200/300 mg
q4w 1 TCS (N = 63)

Overall summary

Patients with C 1 TEAE 45 (73.8%) 42 (66.7%)

Patients with C 1 serious TEAE 3 (4.9%) 0

Patients with C 1 TEAE leading to treatment

discontinuation

1 (1.6%) 1 (1.6%)

Patients with C 1 severe TEAE 7 (11.5%) 2 (3.2%)

Patients with C 1 TEAE leading to death 0 0

Patients with C 1 TEAE deemed related to study drug 5 (8.2%) 8 (12.7%)

Most frequent AEs by PT (C 5%)

Asthma 5 (8.2%) 3 (4.8%)

Cough 4 (6.6%) 0

Dental caries 0 4 (6.4%)

Dermatitis atopic 16 (26.2%) 10 (15.9%)

Impetigo 5 (8.2%) 2 (3.2%)

Lymphadenopathy 5 (8.2%) 3 (4.8%)

Molluscum contagiosum 2 (3.3%) 4 (6.4%)

Nasopharyngitis 2 (3.3%) 6 (9.5%)

Pyrexia 7 (11.5%) 1 (1.6%)

Upper respiratory tract infection 5 (8.2%) 5 (7.9%)

TEAEs of special interest

Conjunctivitis (narrow)a 0 4 (6.3%)

Conjunctivitis allergic (PT) 0 1 (1.6%)

Conjunctivitis (PT) 0 3 (4.8%)

Adjudicated non-herpetic skin infections 16 (26.2%) 9 (14.3%)

Skin structures and soft tissue infections excluding herpetic

infections (HLT)

8 (13.1%) 5 (7.9%)

Herpes viral infections (HLT) 4 (6.6%) 3 (4.8%)

Injection-site reactions (HLT) 2 (3.3%) 1 (1.6%)

HLT MedDRA High Level Term, MedDRA Medical Dictionary for Regulatory Activities, PT MedDRA Preferred Term,
q4w every 4 weeks, TEAE treatment-emergent adverse event, TCS topical corticosteroids
aNarrow conjunctivitis group includes the following MedDRA PTs: atopic keratoconjunctivitis, conjunctivitis, conjunc-
tivitis allergic, conjunctivitis bacterial, and conjunctivitis viral
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week 16, this proportion was still significantly
higher than in the placebo group (1.6%).
Achievement of IGA B 1 is a stringent outcome
for patients with baseline IGA = 4, particularly
in a short, 16-week treatment period. In addi-
tion, 42.9% of patients in the dupilumab group
achieved IGA B 2, corresponding to mild dis-
ease, compared with 8.2% in the placebo group
by week 16.

Consistent with the study in infants and
young children with moderate-to-severe AD
[18] and similar to findings in older age groups
[19–23], dupilumab demonstrated an accept-
able safety profile with a lower incidence of
severe TEAEs compared with placebo. No seri-
ous TEAEs or AEs leading to treatment discon-
tinuation related to dupilumab were reported.
Although cases of conjunctivitis and mollus-
cum contagiosum were more frequent in the
dupilumab group than in the placebo group,
they were mild and resolved by the end of
treatment. Interestingly, the incidence of con-
junctivitis with dupilumab in this age group
(6.3%) was lower than that reported in older age
groups (14% in adults [20], 9.8% in adolescents
[21], and 6.7% in children aged 6–11 years [23]
with in-label doses). Furthermore, laboratory
analyses showed no meaningful changes in
haematologic or serum chemistry parameters
associated with dupilumab treatment, consis-
tent with older age groups [24–26].

These results demonstrate that dupilumab
can significantly reduce AD severity in infants
and young children with severe disease, as well
as provide important benefits for the quality of
life of both patients and caregivers. The repor-
ted safety outcomes indicate an accept-
able safety profile in this population. Strengths
of this study include the randomised, double-
blind, placebo-controlled design, stratification
by disease severity, and background use of
topical therapy. Limitations of the study are the
low number of patients under 2 years of age,
short treatment duration, and the limited geo-
graphic footprint of the trial, with sites only in
North America and Europe.

CONCLUSION

Dupilumab with concomitant low-potency
topical corticosteroids significantly improved
AD signs, symptoms and quality of life among
children aged 6 months to 5 years with severe
AD, a population with a high unmet medical
need. Improvements were seen as early as
week 4 and sustained throughout 16 weeks of
treatment. Dupilumab was generally well toler-
ated and demonstrated an acceptable safety
profile consistent with that previously seen in
adults, adolescents and children aged
6–11 years.
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