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SIGNIFICANCE

The LIBERTY AD PRESCHOOL study evaluated the safety 
and efficacy of dupilumab in children aged 6 months to 
5 years with moderate-to-severe atopic dermatitis. This 
analysis focused on the subgroup of patients who did not 
achieve clear or almost clear skin after 16 weeks of tre-
atment. Because atopic dermatitis is a complex condition 
that causes severe skin disease, itch, and reduced quality 
of life, a complex measure was used to analyse these 3 
aspects. Using this measure, after 16 weeks of dupilumab 
treatment, a majority of patients in the subgroup had im-
provements in atopic dermatitis that are considered mea-
ningful to patients.

In young children, atopic dermatitis (AD) imposes a 

multidimensional burden on many aspects of their 

quality of life (QoL) and that of their families. LIBER-

TY AD PRESCHOOL part B was a randomized, double- 

blinded, placebo-controlled phase 3 trial in 162 child-

ren (aged 6 months to 5 years) with moderate-to- 

severe AD receiving dupilumab or placebo, plus low-

potency topical corticosteroids. Post hoc analyses were 

performed on the full analysis set (FAS) and a subset 

of patients with Investigator’s Global Assessment sco-

re > 1 at week 16. The primary outcome was the pro-

portion of patients at week 16 achieving a composite 

endpoint encompassing clinically meaningful changes 

in AD signs, symptoms and QoL: ≥ 50% improvement 
in Eczema Area and Severity Index; and/or ≥ 4-point 
reduction in worst scratch/itch numerical rating scale; 

and/or ≥ 6-point reduction in Children’s Dermatology 
Life Quality Index/Infants’ Dermatitis Quality of Life 

Index. Significantly more patients receiving dupilumab 
vs placebo achieved the composite endpoint in both 

the FAS (77.7% vs 24.6%, p < 0.0001) and subgroup 
(68.9% vs 21.5%, p < 0.0001). Dupilumab provided 
rapid and significant, clinically meaningful improve-

ments in AD signs, symptoms, and QoL in the overall 

group and subgroup of patients who did not achieve 

clear or almost clear skin at week 16.

Key words: atopic dermatitis; eczema; dupilumab; infants; pa-
ediatrics; quality of life.
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Atopic dermatitis (AD) is a chronic type 2 inflam-

matory skin disease that typically presents with 

eczematous lesions and is associated with intense pruritus 

(1). Infants and young children with moderate-to-severe 

AD have a multidimensional disease burden, with skin 

lesions, intense itching, and disturbed sleep, which can 

have a profoundly negative impact on their quality of 

life (QoL) and that of their caregivers and families (2–4).

For children who have an inadequate response to topi-

cal therapies for AD, there are limited systemic treatment 

options available. In children younger than 6 years of age, 

although systemic glucocorticoids are sometimes used, 

they are not recommended by treatment guidelines (5). 

Dupilumab, a fully human VelocImmune®-derived 

(6, 7) monoclonal antibody, blocks the shared receptor 

subunit for interleukin (IL)-4 and IL-13, thus inhibiting 

signalling of both IL-4 and IL-13. Multiple clinical trials 

of dupilumab in children, adolescents, and adults have 

demonstrated rapid, significant, and sustained improve­
ments in AD signs and symptoms, and QoL, with an 

acceptable safety profile (8–13). 
The LIBERTY AD PRESCHOOL part B study, a phase 

3 placebo-controlled trial in children aged 6 months to 

5 years with moderate­to­severe AD, showed significant 
improvements in AD signs, symptoms, and QoL in child-

ren receiving dupilumab with concomitant low-potency 

topical corticosteroids (TCS). As required by regulatory 

authorities, the primary endpoint in that trial was achieve-

ment of an Investigator’s Global Assessment (IGA) 

score of 0 or 1 (clear or almost clear skin) (12, 14, 15). 

Although IGA is widely used because of its simplicity 

and convenience in the assessment of skin signs, it does 

not take into account the multidimensional aspects of AD 

impacting the patient’s QoL, including symptoms such 

as itch, and the body surface area (BSA) affected by AD 

lesions. Composite measures that include evaluation of 
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diverse aspects of AD and the patient’s own assessment 

of their condition, including signs, symptoms, and QoL, 

may provide a more comprehensive picture of treatment 

effects. Previous analyses of clinical trial data have shown 

that dupilumab treatment provides rapid, significant, and 
sustained improvements in AD signs, symptoms, and QoL 

in adults (16), adolescents (17), and children aged 6–11 

years (18), not only in the overall study population (full 
analysis set; FAS) but also in the subgroup of patients 

who did not achieve an IGA score of 0 or 1 at week 16. 

This post hoc analysis of data from the LIBERTY AD 

PRESCHOOL part B trial aimed to assess the impact of 

dupilumab vs placebo on clinically meaningful improve-

ments in AD signs, symptoms, and QoL in children aged 

6 months to 5 years with moderate-to-severe AD in the 

FAS, and in the subgroup of patients who did not achieve 

an IGA score of 0 or 1 at week 16.

MATERIALS AND METHODS

Study design and patients 

The LIBERTY AD PRESCHOOL part B study was a randomiz-
ed, placebo-controlled, double-blinded, parallel-group, phase 
3 study conducted in accordance with the ethical standards of 
the responsible committees and the Declaration of Helsinki and 
the International Conference on Harmonisation guidelines for 
Good Clinical Practice. Full details of the study design have 
been reported previously (12). Briefly, patients aged 6 months 
to 5 years with moderate­to­severe AD (defined as an IGA score 
≥ 3) inadequately controlled by topical medications, or for whom 
topical therapy was not advisable, were enrolled. Patients were 
randomized (1:1) to receive either subcutaneous dupilumab every 
4 weeks (q4w: 200 mg for baseline bodyweight 5 to < 15 kg; 300 
mg for baseline bodyweight 15 to < 30 kg) or matched placebo, 
plus a standardized regimen of low-potency TCS for 16 weeks. 
This post hoc analysis included data for the FAS (all randomized 
patients) and the subgroup of patients with IGA score > 1 at week 
16 (IGA > 1 subgroup).

Study outcomes

The primary outcome of the LIBERTY AD PRESCHOOL part B 
trial was the proportion of patients with an IGA score of 0 or 1 
at week 16. In this post hoc analysis of the trial data, the primary 
outcome was the proportion of patients achieving a composite 
endpoint of the following: ≥ 4 points reduction in Worst Scratch/
Itch Numerical Rating Scale (WSI­NRS); and/or ≥ 6 points re-
duction in Children’s Dermatology Life Quality Index (CDLQI; 
for patients aged ≥ 4 years) or Infants’ Dermatitis Quality of 
Life Index (IDQoL; for patients aged < 4 years); and/or a ≥ 50% 
improvement in Eczema Area and Severity Index (EASI-50), all 
from baseline. Other clinician- and patient-reported outcomes 
included change from baseline to week 16 in the following: EASI; 
Scoring Atopic Dermatitis (SCORAD) total score; CDLQI or 
IDQoL; BSA affected by AD; WSI­NRS score; Skin Pain Num­
erical Rating Scale (NRS) score; Global Individual Signs Score 
(GISS) total; Dermatitis Family Impact (DFI), a measure of the 
impact of a child with AD on the QoL of adult members of their 
family; and Patient-Oriented Eczema Measure (POEM). This 
study also assessed the proportion of patients achieving EASI-
50, ≥ 75%/90% improvement from baseline in EASI (EASI­75/
EASI­90); ≥ 50% improvement in SCORAD (SCORAD­50); 
≥ 3­or 4­point improvement in WSI­NRS score; ≥ 6­point im-

provement in POEM score; ≥ 6­point improvement in CDLQI/
IDQoL; and “no” or “mild symptoms” assessed by the Caregiver 
Global Impression of Disease Severity (CGID), a 5-point scale 
(“no”, “mild”, “moderate”, “severe”, or “very severe”) on which 
caregivers evaluate the severity of a child’s AD symptoms during 
the previous 7 days. Clinically meaningful improvements in the 
assessed scales were defined as ≥ 3­point reduction in WSI­NRS 
from baseline, ≥ 6­point reduction in POEM from baseline, and 
≥ 6­point reduction in CDLQI/IDQoL from baseline, based on 
published data for children (19–21). The use of rescue medication 
was also evaluated.

Safety outcomes were assessed in the safety analysis set (SAS, 
defined as all patients who received any study drug) and in the 
IGA > 1 subgroup. Safety outcomes included proportions of 
patients with ≥ 1 treatment­emergent adverse event (TEAE), ≥ 1 
serious TEAE, and TEAEs leading to permanent withdrawal 
from the study. 

Statistical analysis

Descriptive statistics were used to assess demographic and clini-
cal characteristics. Least squares mean percentage change from 
baseline was reported for EASI, SCORAD, WSI­NRS, POEM, 
CDLQI/IDQoL, DFI, Skin Pain NRS, and GISS total. The pro-
portions of patients meeting pre­specified thresholds for other 
outcomes were reported as number and percentage of total. 

A Cochran–Mantel–Haenszel test was used to analyse catego-
rical endpoints, with adjustment for randomization strata. Values 
after first rescue treatment used were set to missing. Patients with 
missing values at week 16 due to rescue treatment, withdrawn 
consent, adverse events (AEs), or lack of efficacy (as deemed 
by the investigator) were considered non-responders. Patients 
with missing values due to other reasons, including COVID­19 
(SARS-CoV-2), were imputed by multiple imputation (MI), and 
the response status was then derived. 

Continuous endpoints were analysed using analysis of cova-
riance, with treatment group, stratification factors, and relevant 
baseline measurements included in the model. Patients with 
missing values at week 16 due to rescue treatment, withdrawn 
consent, AEs, or lack of efficacy were imputed by worst observa-
tion carried forward, or the baseline value was used if there were 
no post-baseline values. Patients with missing values due to other 
reasons, including COVID­19, were imputed by MI. 

RESULTS

Patients

A total of 162 patients in the FAS were randomized to 

receive dupilumab 200 or 300 mg q4w plus low potency 

TCS (n = 83), or placebo q4w plus low potency TCS  
(n = 79); 136 patients had an IGA score > 1 at week 16 
(60 dupilumab; 76 placebo) and were included in the 

IGA > 1 subgroup. 

Baseline demographics and clinical characteristics of 

patients in the FAS and in the IGA > 1 subgroup were 

generally similar across treatment groups (Table SI). A 

majority of patients (≥ 80%) across treatment groups had 
at least 1 comorbid allergic condition at baseline.

Clinician- and patient-reported outcomes

In the IGA > 1 subgroup, significantly more patients 
receiving dupilumab compared with placebo achieved 
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the composite endpoint (EASI­50, and/or change in 
WSI­NRS > 4, and/or change in CDLQI/IDQoL > 6) 
at week 16: 68.9% vs 21.5%, respectively; p < 0.0001. 

Significant improvements were evident as early as week 
2 and sustained through week 16 (Fig. 1). Similar results 

were observed in the FAS. Dupilumab-treated patients 

in both the IGA > 1 subgroup and FAS showed greater 

improvements from baseline to week 16 in absolute 

mean values of the individual measures included in the 

composite endpoint (EASI, WSI­NRS, and CDLQI/
IDQoL) (Fig. 2).

More patients receiving dupilumab vs placebo achiev-

ed clinically meaningful improvements in all 3 of the 

individual measures included in the composite endpoint 

in the IGA > 1 subgroup (31.2% vs 4.3%, respectively; 
Fig. 3). Similar results were observed in the FAS. In 

addition, in both the IGA > 1 subgroup and the FAS, 

more patients receiving dupilumab vs placebo achieved 

clinically meaningful improvements in 2 out of the 3 

measures. 

In line with these results, the proportions of patients 

achieving clinically meaningful improvements in both 

AD signs (EASI­50) and symptoms (≥ 4­point improve-

ment in WSI­NRS) at week 16 were significantly greater 
for patients receiving dupilumab vs placebo in the IGA 

> 1 subgroup (35.8% vs 5.6%; p < 0.0001) at week 16  

(Fig. S1), with a significant benefit for dupilumab being 
seen from week 4 onwards. Similar results were observed 

in the FAS. 

In both the IGA > 1 subgroup and the FAS, sig-

nificantly more patients receiving dupilumab vs  

placebo achieved EASI-50, EASI-75, and SCORAD-50  

(Table SII). In the FAS, significantly more dupilumab­
treated patients also achieved EASI­90, with a similar 
trend in the IGA > 1 subgroup. In addition, in both the 

IGA > 1 subgroup and FAS, dupilumab vs placebo 

showed significantly greater mean percentage change 
from baseline to week 16 in EASI, CDLQI/IDQoL, and 
WSI­NRS, as well as SCORAD, BSA affected, DFI, Skin 

Fig. 1. Proportions of patients achieving the composite endpoint 

of 50% improvement in Eczema Area and Severity Index and/or 
change in Worst Scratch/Itch Numerical Rating Scale ≥ 4, and/
or change in Children’s Dermatology Life Quality Index/Infants’ 

Dermatitis Quality of Life Index ≥ 6 over time (full analysis set 
(FAS) and Investigator’s Global Assessment (IGA) > 1 subgroup). 
ap < 0.01 vs placebo, bp < 0.0001 vs placebo (for IGA > 1 subgroup). q4w: 
every 4 weeks; TCS: topical corticosteroids; *p < 0.01 vs placebo, **p < 
0.0001 vs placebo (for FAS).

Fig. 2. Change in mean Eczema Area and Severity Index (EASI) score, mean Worst Scratch/Itch Numerical Rating Scale (WSI-NRS) score, 

and mean Children’s Dermatology Life Quality Index/Infants’ Dermatitis Quality of Life Index (CDLQI/IDQoL) score from baseline to week 16 

(full analysis set (FAS) and Investigator’s Global Assessment (IGA) > 1 subgroup). The colour scale graphic displays the changes in absolute values 
from baseline (red) to week 16 (blue) for each outcome. EASI ranges from < 2 = clear/almost clear; 2 to < 7 = mild; 7 to < 21 = moderate; 21 to < 50 = 
severe; ≥ 50 = very severe; CDLQI and IDQoL range from 0 to 1 = no effect; 2 to 6 = small effect; 7 to 12 = moderate effect; 13 to 18 = very large effect; 
19 to 30 = extremely large effect; WSI-NRS ranges from 0 = no itch (green zone) to 10 = worst itch imaginable (orange zone). TCS: topical corticosteroids.
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Pain NRS, and GISS total. Furthermore, a significantly 
greater proportion of patients achieved WSI­NRS ≥ 3, 
WSI­NRS ≥ 4, POEM ≥ 6, CDLQI/IDQoL ≥ 6­point 
improvement, and CGID “no” or “mild” symptoms at 

week 16 compared with baseline. 

Rescue medication use and adverse events

Fewer patients receiving dupilumab compared with 

placebo required rescue medication in the IGA > 1 

subgroup (26.7% vs 65.3%, respectively) (Table SIII), 

which was similar to the results observed in the SAS. 

Moderately potent TCS were the most frequently used 

rescue medication, and systemic corticosteroids were 

infrequently used, with no differences between the IGA 

> 1 subgroup and SAS. 

Safety outcomes in patients in the IGA > 1 subgroup 

were comparable with those in the SAS (Table SIII). 

Numerically fewer patients receiving dupilumab had ≥ 1 
TEAE compared with placebo in the IGA > 1 subgroup 

(65.0% vs 73.3%, respectively). In both the SAS and 
the IGA > 1 subgroup, the 3 most common TEAEs were 

exacerbation of AD, nasopharyngitis, and upper respir-

atory tract infection (Table SIII). In addition, the only 

serious TEAEs to occur (exacerbation of AD) were in 

the placebo groups (Table SIII). One dupilumab-treated 

patient and 1 placebo-treated patient (the same patients 

present in the SAS and the IGA > 1 subgroup) disconti-

nued treatment due to a non-serious TEAE (dupilumab 

group: exacerbation of AD; placebo group: nightmares) 

(Table SIII).

DISCUSSION

In this subgroup analysis of data from the LIBERTY AD 

PRESCHOOL part B study, children aged 6 months to  

5 years with moderate-to-severe AD who received  

dupilumab plus low-potency TCS for 16 weeks and 

whose IGA was > 1 achieved clinically meaningful  

and statistically significant improvements in the extent 
and severity of AD lesions, pruritus, and QoL compared 

with those who received placebo plus TCS. Significant 
improvement was observed as early as week 2, and pro-

gressively increased through the 16-week study duration. 

Dupilumab­treated children experienced benefits in 
objective clinical signs, pruritus, and QoL, whether these 

parameters were assessed by a composite endpoint or by 

each instrument individually. Moreover, the magnitude 

of improvement as measured by EASI, CDLQI, and  

WSI­NRS in the IGA > 1 population was comparable  
with that observed in the overall population (22).

In the IGA > 1 subgroup, there were significantly grea-

ter improvements at week 16 for dupilumab vs placebo 

in the other clinician- and patient-reported outcomes 

including SCORAD, proportion of BSA affected by AD, 

Skin Pain NRS, POEM, and GISS total. In addition, for 

patients treated with dupilumab vs placebo, significantly 
more caregivers reported that their children had “no” 

or “mild symptoms” at week 16 as assessed by CGID, 

while the benefit of dupilumab treatment on the QoL of 
patients’ families was reflected by significantly greater 
changes from baseline in DFI. The results for the IGA > 1 

subgroup were consistent with those previously reported 

for the overall population.

The safety profile observed in the IGA > 1 subgroup 
was comparable with the overall population and consis-

tent with the known safety profile of dupilumab observed 
in older children, adolescents, and adults with moderate 

to severe AD treated with dupilumab.

The advantages of IGA include simplicity of admini-

stration and ease of interpretability. IGA scales have 

been widely used in AD clinical trials, and the US Food 

and Drug Administration (FDA) requires IGA ≤ 1 as a 
primary endpoint for new drug approval trials in AD 

Fig. 3. Proportions of patients who achieved 50% improvement in Eczema Area and Severity Index 
(EASI), change in Worst Scratch/Itch Numerical Rating Scale (WSI-NRS) ≥ 4, or change in Children’s 
Dermatology Life Quality Index (CDLQI)/Infants’ Dermatitis Quality of Life Index (IDQoL) ≥ 6 (full 
analysis set (FAS) and Investigator’s Global Assessment (IGA) > 1 subgroup). TCS: topical corticosteroids.
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(13–15). However, the use of IGA has major limitations: 

it does not account for lesion extent, anatomical location, 

or symptomatic burden. The fact that dupilumab-treated 

patients with IGA > 1 experienced improvement in other 

key clinical outcomes suggests that IGA fails to cap-

ture the full spectrum of treatment benefits, especially 
concerning symptoms and QoL (22). A more holistic 

approach to evaluating treatment responses, such as the 

use of a composite endpoint that encompasses clinically 

relevant and patient-reported outcomes including signs, 

symptoms, and QoL, may better capture the complex 

multidimensional nature of AD. Measures that provide 

a more comprehensive evaluation of treatment effects, 

including the patient’s own experience, may be more 

relevant to the decision-making process in real-world 

clinical practice, and of practical value to prescribing 

physicians.

Limitations of this analysis include its post hoc nature 

and the relatively short study duration of 16 weeks, 

which may not be a sufficient period for assessment 
of an optimal IGA response. In addition, the minimum 

clinically meaningful improvement in POEM reported 

in this analysis has only been validated for children aged 

6–11 years, and not yet in younger children.

In summary, the benefits of dupilumab in patients 
with moderate-to-severe AD are clinically meaningful 

and statistically significant beyond the stringent IGA 
≤ 1 criterion, as demonstrated by multiple validated 
clinician- and patient-reported outcome measures, such 

as EASI, CDLQI, pruritus NRS, and POEM.
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