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The effect of dupilumab on caregiver-

and patient-reported outcomes in young

children with moderate-to-severe atopic

dermatitis: Results from a placebo-

controlled, phase 3 study

Amy S. Paller, MD,a,b Jonathan I. Silverberg, MD, PhD,c Eric L. Simpson, MD,d Michael J. Cork, MB, PhD,e,f

Peter D. Arkwright, MD, PhD,g Zhen Chen, PhD,h Ashish Bansal, MD, MBA,h Randy Prescilla, MD,i

Zhixiao Wang, PhD,h and Ainara R. Marco, MDj

Background: Moderate-to-severe atopic dermatitis (AD) greatly impacts children/caregivers.

Objective: Evaluate the impact of treatment with dupilumab on caregiver- and patient-reported AD
symptoms and quality of life (QoL) in young children.

Methods: In the LIBERTY AD PRESCHOOL (randomized, placebo-controlled) study, children aged
6 months to 5 years with moderate-to-severe AD received dupilumab or placebo plus low-potency topical
corticosteroids for 16 weeks. This posthoc analysis assessed the change from baseline to week 16 in
caregiver-reported outcome measures of AD symptoms (eg, itch and sleep) and QoL of patients and their
caregivers/families.

Results: Dupilumab (n = 83) vs placebo (n = 79) provided significant improvements in caregiver-reported
AD symptoms and QoL. Significant improvements were seen as early as week 4 and sustained through the
end of the study. Additionally, dupilumab vs placebo provided rapid and significant improvement in QoL
measures for the patients’ caregivers/families.

Limitations: Few patients aged\2 years; significance only reported for prespecified endpoints; Infant’s
Dermatitis QoL Index severity strata adopted from Children’s Dermatology Life Quality Index.
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Conclusion: Dupilumab improved AD symptoms and QoL in patients and their caregivers/families. ( J Am
Acad Dermatol 2025;92:116-26.)

Key words: atopic dermatitis; burden of disease; caregivers; children; dupilumab; itch; quality of life; sleep.

INTRODUCTION
Atopic dermatitis (AD) is a

chronic inflammatory sys-
temic disease characterized
by red, inflamed skin lesions
and itch (pruritus).1,2 An in-
ternational survey estimated
AD prevalence at 12% among
children aged 6 months to
5 years.3 Moderate-to-severe
AD can profoundly impact
quality of life (QoL) in chil-
dren due to intense pruritus,
which can disturb sleep and
cause school absence in chil-
dren and work absences and decreased productivity
in caregivers/families.4-10

Many symptoms (eg, pruritus, sleep disturbance)
are difficult for clinicians to assess.11 Patient-
reported outcomes provide an important comple-
ment to clinician-reported outcomes. The US Food
and Drug Administration and the International
Society for Pharmacoeconomics and Outcomes
Research Task Force support using observer-
reported outcomes when young patients cannot
provide reliable, valid, self-reported responses about
their experiences.12,13

Dupilumab, a fully human VelocImmune-derived
monoclonal antibody,14,15 blocks the shared recep-
tor component for interleukin-4 and -13, thus inhib-
iting their signaling. Phase 3 dupilumab trials in
patients aged $6 months with moderate-to-severe
AD demonstrated substantial improvements in AD
signs, symptoms, and QoL with an acceptable safety
profile.16-20 We evaluated impact of dupilumab with
concomitant low-potency topical corticosteroids
(TCS) on patient- and caregiver-reported measures
of AD symptoms and health-related QoL in children
aged 6 months to 5 years with moderate-to-severe
AD.

METHODS
Study design

LIBERTY AD PRESCHOOL (NCT03346434) was a
phase 2/3, 2-part clinical study.20,21 Part A and B
results were previously reported.20,21 We report
patient-reported outcomes from part B, a 16-week,
randomized, double-blind, placebo-controlled,
phase 3 study in children aged 6 months to 5 years
with moderate-to-severe AD.

The study design was pre-
viously reported.20 Briefly, it
included patients aged
6 months to 5 years at
screening, diagnosed with
AD,22 and a documented
recent history (#6 months
before screening) of inade-
quate response to topical AD
medication. Inclusion criteria
were moderate-to-severe AD
(Investigator’s Global
Assessment [IGA] score 3/4),
Eczema Area and Severity
Index score $16, body sur-

face area affected by AD $10%, and Worst Scratch/
Itch Numeric Rating Scale (WSI-NRS) score $4.

Patients received subcutaneous dupilumab
(200 mg for baseline bodyweight of $5 to\15 kg,
300mg for$15 to\30 kg) or matched placebo every
4 weeks for 16 weeks, with standardized regimen of
concomitant once-daily low-potency TCS, tapered to
3 times per week for patients with IGA score#2, and
stopped for patients with IGA score of 0. Patient-
reported outcomes were evaluated during in-clinic
visits, at baseline andweeks 1, 2, and 4, thenmonthly
through week 16, and at weekly telephone calls
between visits. There was a 12-week follow-up
period for patients who did not enroll in a subse-
quent open-label extension trial.

LIBERTY AD PRESCHOOL was conducted in
accordance with the Declaration of Helsinki, the
International Conference on Harmonisation Good
Clinical Practice guidelines, and applicable regula-
tory requirements. An independent committee con-
ducted blinded monitoring of patient safety data.
Local institutional review boards or ethics commit-
tees reviewed and approved the study protocol and
oversaw trial conduct and documentation. Written
informed consent was obtained from participants’
parent(s) or legal guardian(s). Consolidated
Standards of Reporting Trials guidelines were fol-
lowed for reporting results.

Caregiver- and patient-reported outcomes
Several patient-/caregiver-reported outcome

measures are used to evaluate AD symptoms and
QoL (Supplementary Table I, available via Mendeley
at https://data.mendeley.com/datasets/9xvwbfz598/
1). Caregiver-reported WSI-NRS measures worst
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scratch/itch on an 11-point scale (range: 0 [no
itching] to 10 [worst itching possible] over the past
24 hours; clinically meaningful change: 3-4 points)
and has been validated in children aged 6 months to
5 years with moderate-to-severe AD.23 Patient’s and
caregiver’s Sleep Quality NRS is an 11-point
caregiver-reported measure (range: 0 [worst possible
sleep] to 10 [best possible sleep] over the past
24 hours) validated in children aged 6 months to
5 years with moderate-to-severe AD.24 Patient-
Oriented Eczema Measure (POEM) measures fre-
quency of AD signs and symptoms and sleep
disturbance during the past week using 7 items rated
on a 5-point scale (range: 0 [no days] to 4 [every day])
validated for use with children, adolescents, and
adults with AD (total score range: 0-28; clinically
meaningful change in children/adolescents: 6
points; in adults: 4 points).25-30 Howells et al31

recommended that changes of 4 or more points in
POEM are likely clinically important in young
children with AD. Internal analysis using data from
the current study suggests that a 6-point change in
POEM is a reasonable threshold for defining mean-
ingful within-patient change in patients aged
6 months to 5 years, consistent with previous
publications.31 Although individual sleep-related
items from POEM were validated in adult AD
patients,32 individual items were not validated in
children aged 6 months to 5 years. Children’s
Dermatology Life Quality Index (CDLQI) comprises
10 questions evaluated on a 4-point scale (range:
0 [not at all] to 3 [very much]), measures skin disease
impact on health-related QoL in children, and is
validated in patients aged 4 to 17 years (total
score range: 0-30 points; clinically meaningful
change: 6 points).25,26,33,34 Infants’ Dermatitis
Quality of Life Index (IDQoL) comprises 10

questions to assess QoL with questions evaluated
on a 4-point scale, and is validated in children aged
\4 years (total score range: 0-30; clinically meaning-
ful change in patients 6 months to 5 years: 6 points)
with AD.34,35 Dermatitis Family Impact (DFI),
comprising 10 questions evaluated on a 4-point scale
(range: 0 [not at all] to 3 [very much]; total score
range: 0-30; clinically meaningful change in patients
aged 6 months to 5 years: 7 points), evaluates how
children (\16 years) with AD affect adult family
members’ QoL.34,36

Endpoints reported here include prespecified sec-
ondary endpoints20 and posthoc analyses, including
caregiver-reported WSI-NRS (least squares [LS] mean
change from baseline to week 16 and proportion of
patients with $4-point improvement); patient’s and
caregiver’s Sleep Quality NRS (LS mean change from
baseline to week 16); CDLQI (patients $4 years) or
IDQoL (patients \4 years; LS mean absolute score
from baseline to week 16); DFI (LS mean absolute
score from baseline to week 16); proportion of family
members reporting ‘‘not at all’’ or ‘‘a little’’ for individ-
ual DFI items (baseline and week 16); POEM total
score (baseline to week 16) and proportion of patients
with $6-point improvement in POEM total score
(baseline to week 16); POEM items: difference be-
tween week 16 and baseline in proportion of patients
reporting numbers of days with itchy skin over the
previous 7 days and proportion of patients reporting
numbers of days with disturbed sleep over the previ-
ous 7 days. Analyses of the proportion of patients
reporting individual POEM items, proportion of pa-
tients with $6-point improvement in POEM total
score, and proportion of family members reporting
individual DFI items were all posthoc, as were corre-
lation analyses for outcomes at baseline.

WSI-NRS was assessed daily and averaged weekly;
patient’s Sleep Quality NRS was assessed daily, aver-
aged weekly, and reported at weeks 1, 2, 4, and 16;
CDLQI, IDQoL, DFI, and POEM were assessed at
weeks 2, 4, 8, 12, and 16; and weekly mean caregiver
Sleep Quality NRS was assessed at weeks 1, 2, 4, and
16.

Analysis
Analyses were performed using the full analysis

set (all randomized patients). Continuous endpoints
were analyzed using an analysis of covariance model
with baseline measurement as covariate and treat-
ment and randomization strata (region [North
America vs Europe], baseline disease severity [IGA
3 vs 4], and baseline bodyweight group [\30 kg
vs $30 kg]) as fixed factors. For categorical end-
points, P values were derived by Cochran-Mantel-
Haenszel test stratified by region (North America vs

Abbreviations used:

AD: atopic dermatitis
CDLQI: Children’s Dermatology Life Quality

Index
CI: confidence interval
DFI: Dermatitis Family Impact
EASI: Eczema Area and Severity Index
IDQoL: Infant’s Dermatitis Quality of Life Index
IGA: Investigator’s Global Assessment
LS: least squares
NRS: Numeric Rating Scale
POEM: Patient-Oriented Eczema Measure
q4w: every 4 weeks
QoL: quality of life
SD: standard deviation
TCS: topical corticosteroid(s)
WOCF: worst-observation-carried-forward
WSI-NRS: Worst Scratch/Itch Numeric Rating

Scale
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Europe), baseline disease severity (IGA 3 vs 4), and
baseline bodyweight group (5 to \15 kg vs 15 to
\30 kg). The stratum for region = EU, baseline
bodyweight \15 kg, IGA = 3 included only 2
patients, so was combined with the stratum for
region = EU, baseline bodyweight $15 kg, IGA = 3.
Statistical significance was calculated for
prespecified endpoints for dupilumab vs placebo at
week 16, as described previously.20 P values gener-
ated for posthoc analyses were regarded as nominal
and have not been included.

Patients missing values at week 16 due to rescue
treatment use, withdrawn consent, or study with-
drawal due to adverse events or lack of efficacy were
imputed by the worst-observation-carried-forward
(WOCF) method. If no postbaseline values were
available, the baseline value was used. Data for
patients with missing values due to other reasons,
including COVID-19,were imputed bymultiple impu-
tation basedon all observed data before imputation by

WOCF. Missing data were imputed 40 times to
generate 40 complete datasets, and week 16 data
were analyzed using an analysis of covariance model
and results combined using Rubin’s formula. The
imputation model included treatment group, baseline
value, and randomization strata (baseline weight
group, baseline IGA, region), and values at every
clinic visit. Patients withmissingDFI scores at week 16
were considered nonresponders. For POEM, data are
reported as all observed values regardless of rescue
treatment use.

Correlation analyses were performed for itch
(WSI-NRS) vs sleep (Sleep Quality NRS), itch
(WSI-NRS) vs QoL (CDLQI/IDQoL), and QoL
(CDLQI/IDQoL) vs sleep (Sleep Quality NRS)
(Supplementary Methods, available via Mendeley
at https://data.mendeley.com/datasets/9xvwbfz59
8/1).

All analyses were performed using SAS version 9.4
(SAS Institute) or higher.

Table I. Baseline demographics and disease characteristics

Characteristic Placebo 1 TCS (n = 79) Dupilumab 1 TCS (n = 83) Overall (N = 162)

Age (y), mean (SD) 3.8 (1.3) 3.9 (1.2) 3.8 (1.2)

$6 mo to\2 y, n (%) 5 (6) 6 (7) 11 (7)

$2 to 5 y, n (%) 74 (94) 77 (93) 151 (93)

Sex (male), n (%) 55 (70) 44 (53) 99 (61)

Race, n (%)

White 53 (67) 58 (70) 111 (68)

Black or African American 16 (20) 14 (17) 30 (18)

Asian 4 (5) 6 (7) 10 (6)

Other 4 (5) 3 (4) 7 (4)

Weight (kg), mean (SD) 16.7 (3.6) 17.1 (4.4) 16.9 (4.0)

5 to\15 kg, n (%) 25 (32) 26 (31) 51 (31)

15 to\30 kg, n (%) 54 (68) 57 (69) 111 (68)

Age at AD disease onset, n (%)

\6 mo 57 (72) 50 (60) 107 (66)

$6 mo 22 (28) 33 (40) 55 (34)

Duration of AD (y), mean (SD) 3.4 (1.3) 3.4 (1.3) 3.4 (1.3)

Disease characteristics, mean (SD)*

IGA score 3, n (%) (range 0-4) 17 (21) 20 (24) 37 (23)

IGA score 4, n (%) (range 0-4) 62 (78) 63 (76) 125 (77)

EASI total score (range 0-72) 33.1 (12.2) 35.1 (13.9) 34.1 (13.1)

Sleep Quality NRS score (range 0-10) 4.6 (2.1) 4.9 (1.9) 4.8 (2.0)

Skin pain NRS score (range 0-10) 7.2 (1.8) 6.8 (1.8) 7.0 (1.8)

WSI-NRS score (range 0-10) 7.6 (1.5) 7.5 (1.3) 7.6 (1.4)

POEM total score (range 0-28) 23.3 (4.0) 23.1 (4.5) 23.2 (4.3)

CDLQI total score (range 0-30) 17.7 (6.3) (n = 38) 17.5 (5.4) (n = 48) 17.6 (5.8) (n = 86)

IDQoL total score (range 0-30) 17.1 (5.4) (n = 41) 17.4 (5.4) (n = 35) 17.2 (5.4) (n = 76)

DFI (range 0-30) 17.6 (7.2) 17.2 (6.0) 17.4 (6.6)

Caregiver Sleep Quality NRS (range 0-10) 4.7 (2.1) 5.1 (1.9) 4.9 (2.0)

AD, Atopic dermatitis; CDLQI, Children’s Dermatology Life Quality Index ($4 to\18 years); DFI, Dermatitis Family Impact; EASI, Eczema Area

and Severity Index; IDQoL, Infant’s Dermatitis Quality of Life Index (\4 years); IGA, Investigator’s Global Assessment; NRS, Numeric Rating

Scale; POEM, Patient-Oriented Eczema Measure; SD, standard deviation; TCS, (low-potency) topical corticosteroid(s); WSI-NRS, Worst Scratch/

Itch Numeric Rating Scale.

*Unless otherwise noted.
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RESULTS
Analysis included 162 patients (83 dupilumab, 79

placebo). Baseline demographics and disease char-
acteristics were previously reported20 and balanced
between dupilumab and placebo groups (Table I).

LS mean (95% CI) change from baseline in weekly
average of daily WSI-NRS was greater with dupilu-
mab vs placebo as early as week 1 and sustained
through week 16 (�3.8 [�4.33 to �3.23] vs �0.6
[�1.16 to �0.01]; P\.0001; Fig 1, A; Supplementary
Table II, available via Mendeley at https://data.
mendeley.com/datasets/9xvwbfz598/1). The pro-
portion of patients achieving a clinically meaningful
response ($4-point improvement from baseline) for
WSI-NRS was greater for dupilumab vs placebo from
week 4 and sustained through week 16 (48% vs 9%;

P\ .0001; Fig 1, B; Supplementary Table III, avail-
able via Mendeley at https://data.mendeley.com/
datasets/9xvwbfz598/1).

Improvements in sleep quality in patients and
caregivers were greater with dupilumab vs placebo
as early as week 4, with a difference in LS mean (95%
CI) change frombaseline in SleepQuality NRS atweek
16 for patients (2.0 [1.55-2.53] vs 0.3 [�0.17 to 0.84];
P\.0001) (Fig 2, A; Supplementary Table II, available
via Mendeley at https://data.mendeley.com/datasets/
9xvwbfz598/1) and caregivers (1.8 [1.26-2.25] vs 0.3
[�0.26 to 0.76]) (Fig 2, B; Supplementary Table II,
available via Mendeley at https://data.mendeley.com/
datasets/9xvwbfz598/1).

From week 2, LS mean (95% CI) change from
baseline in POEM total score was greater for
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Fig 1. A, LS mean (95% CI) change in WSI-NRS score over time. B, Proportion of patients with
at least a 4-point improvement in WSI-NRS score over time. CI, Confidence interval; LS, least

squares; NRS, Numeric Rating Scale; q4w, every 4 weeks; TCS, (low-potency) topical
corticosteroid(s); WSI-NRS, Worst Scratch/Itch Numeric Rating Scale. *P\ .0001 vs placebo.
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dupilumab vs placebo, sustained through week 16
(�12.9 [�14.6 to �11.1] vs �3.8 [�5.6 to �2.0];
P \ .0001; Supplementary Fig 1, A, available via
Mendeley at https://data.mendeley.com/datasets/
9xvwbfz598/1). A greater proportion of patients
achieved $6-point improvement in POEM total
score, evident from week 2 and maintained through
week 16 (61% vs 19%; Supplementary Fig 1, B,
available via Mendeley at https://data.mendeley.
com/datasets/9xvwbfz598/1). The difference be-
tween week 16 and baseline in the proportion of
patients reporting no days and 1-2 days of the
previous 7 days with itchy skin was greater for
patients treated with dupilumab vs placebo (13.5%
vs 12.5% and 128.9% vs 13.8%, respectively; Fig 3,
A), as was the difference between week 16 and

baseline in proportion of patients reporting no days
and 1-2 days of the previous 7 days with sleep
disturbances (125.3% vs 12.5% and 138.6% vs
120.3%, respectively; Fig 3, B).

A greater benefit in patient and caregiver QoL was
seen for dupilumab vs placebo at week 16 in LSmean
(95% CI) IDQoL (6.3 [4.04-8.58] vs 15.3 [13.16-17.38];
P \ .0001; Supplementary Fig 2, A and Table II,
available via Mendeley at https://data.mendeley.
com/datasets/9xvwbfz598/1), CDLQI (7.5 [4.46-
10.57] vs 15.0 [11.77-18.29]; P \ .0001)
(Supplementary Fig 2, B and Table II, available via
Mendeley at https://data.mendeley.com/datasets/
9xvwbfz598/1), and total DFI score (6.9 [5.33-8.49]
vs 14.7 [13.09-16.35]; P \ .0001; Supplementary
Fig 2, C and Table II, available via Mendeley at
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Fig 2. LS mean (95% CI) change in Sleep Quality NRS over time. A, Patients and B, caregivers.
BL, Baseline; CI, confidence interval; LS, least squares; NRS, Numeric Rating Scale; q4w, every
4 weeks; TCS, (low-potency) topical corticosteroid(s).*P\ .0001 vs placebo.
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https://data.mendeley.com/datasets/9xvwbfz598/1).
For all QoL measures, differences between dupilu-
mab and placebo groups were evident from week 2
(Supplementary Fig 2, available via Mendeley at
https://data.mendeley.com/datasets/9xvwbfz598/1).
At week 16, a greater proportion of patients treated
with dupilumab vs placebo achieved a $6-point
improvement from baseline in CDLQI total score

(66% vs 16%) and IDQoL total score (65% vs 6%) and
a $7-point improvement in DFI total score (59% vs
16%). In each case, a difference between dupilumab
and placebo was evident from weeks 2 or 4.
Furthermore, a greater proportion of patients treated
with dupilumab vs placebo reported ‘‘not at all’’ or ‘‘a
little’’ for each of 10 individual items of the DFI
questionnaire at week 16 (Fig 4).
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Correlation analyses at baseline showed small-to-
moderate correlations (range: �0.51 to 0.33) be-
tween measures of QoL (IDQoL, CDLQI), and
measures of pruritus (WSI-NRS) and sleep quality
(Sleep Quality NRS), as well as between Sleep
Quality NRS and WSI-NRS (Supplementary Table
IV, available via Mendeley at https://data.mendeley.
com/datasets/9xvwbfz598/1).

Safety
Safety results were previously reported.20

Dupilumab was well tolerated with an acceptable
safety profile, consistent with the known dupilumab
safety profile and similar to that in older children and
adults.16-19,37

DISCUSSION
Patient-/caregiver-reported outcome measures can

provide important informationon treatment value from
the patient’s perspective.1,12,13 Caregiver-reported
measures are particularly helpful for young children,
who cannot provide reliable, valid, self-reported
responses. This study showed that dupilumab plus
low-potency TCS for 16 weeks provided rapid and
significant improvements in pruritus, sleep, andhealth-
related QoL in patients aged 6 months to 5 years with
moderate-to-severe AD, and QoL of their caregivers.
More patients treated with dupilumab plus TCS vs
placebo plus TCS achieved clinically meaningful

improvements in WSI-NRS within 4 weeks, and im-
provements in sleep quality within 4 weeks in children
and caregivers. Additionally, dupilumab treatment
provided rapid, significant improvement of health-
related QoL measures, including CDLQI, IDQoL, and
DFI, in patients and caregivers. These results are
consistent with studies of dupilumab in adults
([18 years),38-41 adolescents (12-18 years),18,42 and
children (6-11 years).19

Short-term consequences of sleep disruption
include increased stress responsivity, reduced QoL,
and emotional distress in otherwise healthy individ-
uals, andmay diminish health-relatedQoLof children/
adolescents with underlying medical conditions.43

Sleep disturbances in children are associated with
decreased neurobehavioral functioning, higher rates
of behavioral problems, and reduced cognitive per-
formance.44,45 Therefore, it is important for healthcare
professionals to treat symptoms of underlyingmedical
conditions effectively to optimize sleep continuity.43

Improvements in sleep quality during dupilumab
treatment benefit children with AD and their families.
QoL improvements were seen in overall DFI at week
16 and all items related to AD impact on family life,
representing a reduced burden on family QoL.
Because pruritus negatively affects sleep and health-
related QoL,1,46,47 the rapid improvements in sleep
quality and QoL may be consequences of rapid
improvements in pruritus. Baseline correlation

Baseline: placebo + TCS  n = 79 Baseline: dupilumab 200/300 mg q4w + TCS  n = 83

Week 16: placebo + TCS  n = 79 Week 16: dupilumab 200/300 mg q4w + TCS  n = 83
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Fig 4. Baseline and week 16: proportion of family members reporting ‘‘not at all’’ or ‘‘a little’’

effect of treatment on aspects of everyday life. DFI, Dermatitis Family Impact; q4w, every
4 weeks; TCS, (low-potency) topical corticosteroid(s).
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analyses revealed only small-to-moderate correlations
between measures in this study, underscoring the
importance of evaluating multiple domains to fully
capture AD severity and burden.

Strengths of this study are as follows: randomized
and placebo-controlled, with most data concerning
prespecified secondary endpoints. Limitations are as
follows: few patients in the youngest age group
($6 months to\2 years); significance only reported
for prespecified endpoints at week 16; P values for
all other analyses were nominal and not reported;
relatively short, 16-week duration; and severity strata
for IDQoL were adopted from CDLQI. Future studies
should explore long-term follow-up to confirm sus-
tained improvement in QoL scores and sleep beyond
16 weeks of treatment.

CONCLUSIONS
Dupilumab treatment with concomitant low-

potency TCS for 16 weeks improved AD symptoms
within 4 weeks in patients with AD aged 6 months to
5 years, and rapidly improved health-related QoL in
patients and their caregivers.
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