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Abstract

Background Children with severe atopic dermatitis (AD) have a multidimensional disease burden.

Objective Here we assess the clinically meaningful improvements in AD signs, symptoms, and quality of life (QoL) in 

children aged 6–11 years with severe AD treated with dupilumab compared with placebo.

Methods R668-AD-1652 LIBERTY AD PEDS was a randomized, double-blinded, placebo-controlled, parallel-group, phase 

III clinical trial of dupilumab with concomitant topical corticosteroids (TCS) in children aged 6–11 years with severe AD. 

This post hoc analysis focuses on 304 patients receiving either dupilumab or placebo with TCS and assessed the percentage 

of patients considered responsive to dupilumab treatment at week 16.

Results At week 16, almost all patients receiving dupilumab + TCS (95%) demonstrated clinically meaningful improvements 

in AD signs, symptoms, or QoL compared with placebo + TCS (61%, p < 0.0001). Significant improvements were seen as 

early as week 2 and sustained through the end of the study in the full analysis set (FAS) and the subgroup of patients with 

an Investigator’s Global Assessment score greater than 1 at week 16.

Limitations Limitations include the post hoc nature of the analysis and that some outcomes were not prespecified; the small 

number of patients in some subgroups potentially limits generalizability of findings.

Conclusion Treatment with dupilumab provides significant and sustained improvements within 2 weeks in AD  

signs, symptoms, and QoL in almost all children with severe AD, including those who did not achieve clear or almost clear 

skin by week 16.

Trial Registration NCT03345914.
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1 Introduction

Children with severe atopic dermatitis (AD) have a  

multidimensional disease burden, with skin lesions that often 

affect a large body surface area (BSA), intense pruritus, sleep 

disturbances, and impaired quality of life (QoL) [1–4]. While 

short-term topical corticosteroids (TCS) are commonly used 

for pediatric patients with AD, disease control with TCS is 

often inadequate in patients with severe AD [5]. Although 

AD is the most common chronic inflammatory skin disease 

in children, few long-term systemic treatment options are 

available to control severe AD. Systemic corticosteroids are 

often used to treat acute AD exacerbations, but this approach 

can result in rebound flares after treatment cessation, so is 

considered relatively contraindicated by current dermatology 

guidelines [6]. Nonsteroidal systemic immunosuppressants 

are used off label [6–9].

http://crossmark.crossref.org/dialog/?doi=10.1007/s40257-023-00791-7&domain=pdf
https://doi.org/10.6084/m9.figshare.22777115
https://doi.org/10.6084/m9.figshare.22777115


788 E. C. Siegfried et al.

Key Points 

It is most clinically relevant to interpret efficacy 

endpoints defined for clinical trials within the context of 

patient-reported outcome measures that comprehensively 

characterize atopic dermatitis (AD) signs, symptoms, 

and quality of life.

In a randomized, placebo-controlled phase III 

clinical trial of dupilumab plus concomitant topical 

corticosteroids in children aged 6–11 years with severe 

AD, almost all children receiving dupilumab showed 

significant and clinically relevant improvements in AD 

skin signs, symptoms, and quality of life after 16 weeks 

of treatment when compared with placebo plus topical 

corticosteroids. Dupilumab also provided significant and 

clinically meaningful improvements within a subgroup 

of patients who did not achieve the defined primary 

endpoint of clear or almost clear skin (Investigator’s 

Global Assessment score of 0 or 1) by week 16.

These findings are consistent with prior findings in 

adults and adolescents.

Dupilumab, a fully human monoclonal antibody [10, 

11], blocks the shared receptor subunit for interleukin 

(IL)-4 and IL-13, thus inhibiting signaling of both IL-4 and 

IL-13. In the USA, dupilumab is approved for the treatment 

of AD in adults, adolescents, and children aged 6 months 

to 11 years [12]. Multiple clinical trials of dupilumab in 

infants, children, adolescents, and adults demonstrate 

rapid, significant, and sustained improvements in AD signs 

and symptoms as well as QoL with an acceptable safety 

profile [4, 13–17].

In a randomized, placebo-controlled phase III clinical 

trial in children aged 6–11 with severe AD (R668-AD-1652 

LIBERTY AD PEDS, NCT03345914), children receiv-

ing dupilumab with concomitant TCS showed significant 

improvements in AD skin signs, as demonstrated by an 

Investigator’s Global Assessment (IGA) score of clear (0) 

or almost clear (1) and a 75% improvement in the Eczema 

Area and Severity Index (EASI-75), the co-primary end-

points requested by health authorities [4, 18, 19]. While 

both are widely used and appropriate for assessing skin 

signs, more comprehensive assessments were used to better 

assess other AD signs, symptoms, and health-related QoL. 

Moreover, patients with severe AD participating in this trial 

responded to treatment but did not achieve clear or almost 

clear skin within 4 months. This highlights the need to con-

sider a spectrum of clinically comprehensive assessments of 

response, to understand the impact of dupilumab treatment, 

including AD signs, symptoms, and QoL in children with 

severe AD [4].

In this report, we present a post hoc analysis of clinical 

outcomes assessing responsiveness to treatment in children 

aged 6–11 years using data from the full analysis set (FAS) 

of randomized patients in the LIBERTY AD PEDS trial. In 

parallel we also assessed treatment response in a subgroup 

of children who did not achieve clear or almost clear skin 

at week 16.

2  Methods

2.1  Study Design, Patients, and Treatment

The study design and primary results from the LIBERTY 

AD PEDS trial have been described elsewhere and are 

briefly summarized here [4]. LIBERTY AD PEDS was 

a randomized, placebo-controlled phase III clinical trial 

conducted in accordance with the ethical standards of the 

responsible committees and the Declaration of Helsinki and 

with the International Council for Harmonisation guidelines 

for Good Clinical Practice. The trial was overseen by an 

independent data and safety monitoring board. Written 

informed consent was obtained from all patients or their 

proxies prior to any study procedure. Eligible patients were 

children aged 6–11 years with severe AD and a documented 

history of inadequate response to topical AD treatment 

within 6 months of study baseline. At screening and study 

baseline, eligible patients had an IGA score of 4, EASI score 

≥ 21, affected BSA ≥ 15%, numerical rating scale (NRS) 

score ≥ 4, and weight ≥ 15 kg. Patients were randomized 

1:1:1 to receive dupilumab 300 mg every 4 weeks (q4w) + 

TCS, a weight-based regimen of dupilumab 100 mg (base-

line weight < 30 kg) or 200 mg (baseline weight ≥ 30 kg) 

every 2 weeks (q2w) + TCS, or placebo + TCS. In this 

post hoc analysis, we included patients receiving dupilumab 

300 mg q4w + TCS (regardless of weight), dupilumab 

200 mg q2w + TCS (baseline weight ≥ 30 kg), or placebo 

+ TCS.

2.2  Outcomes Assessed in This Analysis

The primary endpoint of LIBERTY AD PEDS was the 

proportion of patients with an IGA score of 0 (clear) or 1 

(almost clear) at week 16. In the European Union and EU 

reference countries, the co-primary outcome was the proportion 

of patients achieving EASI-75. The outcomes examined in 

this analysis include the proportion of patients achieving a 

composite endpoint comprising a 50% improvement in EASI 

(EASI-50), and/or a ≥ 3-point reduction in Peak Pruritus NRS, 

and/or a ≥ 6-point reduction in Children’s Dermatology Quality 

of Life Index (CDLQI) from baseline, as well as the proportion 
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of patients achieving individual endpoints: EASI-50; 50% 

improvement in SCORing Atopic Dermatitis (SCORAD) 

total score (SCORAD-50); ≥ 3-point improvement in Peak 

Pruritus NRS; ≥ 4-point improvement in Peak Pruritus NRS; 

≥ 6-point improvement in CDLQI; ≥ 6-point improvement 

in the Patient-Oriented Eczema Measure (POEM); score of 

“no” or “mild” symptoms on the Patient Global Impression 

of Disease (PGID); and “much better” on the Patient Global 

Impression of Change (PGIC). In the PGID questionnaire, 

scored on a 5-point scale (no, mild, medium, severe, very 

severe), patients were asked about their disease over the past 

7 days; while the PGIC measures the perceived change in 

symptoms since treatment start also on a 5-point scale (much 

better, a little better, the same, a little worse, much worse). Least 

squares (LS) mean percent change from baseline in EASI, Peak 

Pruritus NRS, SCORAD sleep visual analog scale (VAS), 

and Global Individual Signs Score (GISS) are also reported. 

GISS measures severity of AD signs of erythema, infiltration/

papulation, excoriation and lichenification globally, and not by 

separate anatomical areas, on a 4-point scale from 0 (none) 

to 3 (severe). We also assessed the proportion of patients 

achieving EASI-50 and/or Peak Pruritus NRS ≥ 3 at week 16. 

Improvement thresholds for Peak Pruritus NRS (≥ 3 points) 

were based on the published minimal clinically important 

differences in adults and adolescents with AD, whereas POEM 

and CDLQI were based on the published minimal clinically 

important differences in children with AD [20–22].

These analyses were performed using the FAS as well as a 

subset of patients who did not achieve an IGA score of 0 or 1 

(clear or almost clear skin) at week 16 (IGA > 1 subgroup).

2.3  Statistical Analysis

Statistical methods for the LIBERTY AD PEDS study have 

been reported previously [4]. Categorical efficacy endpoints 

were analyzed using the Cochran–Mantel–Haenszel test 

adjusted by randomization strata (baseline disease sever-

ity and weight). Patients with missing values at week 16 or 

who used rescue medication before week 16 were consid-

ered “non responders.” Continuous endpoints were analyzed 

using multiple imputation with analysis of covariance with 

treatment, randomization strata and relevant baseline values 

included in the analysis. Efficacy data after rescue medica-

tion use were treated as missing and imputed using multiple 

imputation. Descriptive statistics were used to assess demo-

graphic and clinical characteristics.

LS mean percent change from baseline was reported for 

EASI and Peak Pruritus NRS, and LS mean change from 

baseline was reported for SCORAD sleep VAS scores. The 

proportions of patients achieving prespecified thresholds 

for other outcomes were reported as the number and 

percentage of total. Patients with missing values at week 16 

were considered “non responders” and were combined with 

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

16 in the IGA > 1 subgroup.

3  Results

3.1  Patients

The FAS consisted of 304 patients, of whom 122 received 

dupilumab 300 mg q4w + TCS, 59 received dupilumab 

200 mg q2w + TCS, and 123 received placebo + TCS. As 

reported previously, significantly more patients receiving 

dupilumab achieved an IGA score of 0 or 1 compared with 

placebo at week 16 [4]. The IGA > 1 subgroup consisted 

of 227 patients, of whom 82 received dupilumab 300 mg 

q4w + TCS, 36 received dupilumab 200 mg q2w + TCS, 

and 109 received placebo + TCS. Baseline demographics 

and clinical characteristics were generally similar across 

treatment groups in the FAS and the IGA > 1 subgroup 

(Table 1). Disease severity at baseline was balanced across 

the FAS and IGA > 1 subgroup, as reflected by similar IGA, 

EASI, SCORAD, GISS, CDLQI, and POEM scores, as well 

as percent BSA affected by AD. Most patients had at least 

one comorbid allergic condition (> 89% across all treatment 

groups).

3.2  Clinician‑ and Patient‑Reported Outcomes

3.2.1  Full Analysis Set

More patients receiving dupilumab achieved clinically 

meaningful improvements from baseline in AD signs 

(EASI-50), symptoms (Peak Pruritus NRS ≥  3-point 

improvement),  and/or QoL (CDLQI ≥  6-point 

improvement) at week 16 (300 mg q4w + TCS: 95.1%, 

200  mg q2w + TCS: 94.9%) compared with placebo 

(61.0%; p < 0.0001 for both; Fig. 1). This effect was rapid, 

with significant improvements versus placebo observed 

as early as week 2, and they were sustained through to 

the end of the study. Similar results were observed for 

the proportion of patients achieving clinically meaningful 

improvements from baseline in AD signs (EASI-50) and/

or symptoms (Peak Pruritus NRS ≥ 3-point improvement) 

only, again with similar efficacy across doses (300 mg q4w 

+ TCS: 93.4%, 200 mg q2w + TCS: 89.8%) compared 

with placebo + TCS (49.6%; p < 0.0001 for both; Fig. 

S1). Figure  2 shows absolute values for EASI, Peak 

Pruritus NRS, and CDLQI at baseline and week 16. 

Greater improvements from baseline to week 16 were 

seen across all three outcome measures with dupilumab 

compared with placebo, with similar efficacy across the 

two doses. Clinically meaningful improvement across all 
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Table 1  Patient baseline demographics and clinical characteristics

Characteristic FAS (n = 304) IGA > 1 subgroup (n = 227)

Dupilumab 200 mg 
q2w + TCS 
(n = 59)

Dupilumab 300 mg 
q4w + TCS 
(n = 122)

Placebo + TCS 
(n = 123)

Dupilumab 
200 mg q2w + 
TCS (n = 36)

Dupilumab 
300 mg q4w + 
TCS (n = 82)

Placebo + TCS 
(n = 109)

Age (years), mean 
(SD)

9.5 (1.36) 8.5 (1.74) 8.3 (1.76) 9.7 (1.33) 8.5 (1.81) 8.4 (1.76)

Male, n (%) 33 (55.9) 57 (46.7) 61 (49.6) 22 (61.1) 38 (46.3) 52 (47.7)

Weight (kg), mean 
(SD)

40.2 (9.99) 31.0 (9.40) 31.5 (10.82) 41.5 (10.97) 31.4 (10.43) 31.7 (10.89)

BMI, mean (SD), 
kg/m2

20.2 (4.03) 17.6 (2.93) 17.9 (3.90) 20.7 (4.54) 17.7 (3.21) 18.0 (3.90)

Ethnicity, n (%)

 Hispanic or 
Latino

9 (15.3) 16 (13.1) 13 (10.6) 7 (19.4) 8 (9.8) 12 (11.0)

Race, n (%)

 White 45 (76.3) 89 (73.0) 77 (62.6) 27 (75.0) 59 (72.0) 65 (59.6)

 Black or African 
American

8 (13.6) 19 (15.6) 23 (18.7) 6 (16.7) 13 (15.9) 21 (19.3)

 Asian 4 (6.8) 5 (4.1) 13 (10.6) 1 (2.8) 3 (3.7) 13 (11.9)

 Other 1 (1.7) 8 (6.6) 9 (7.3) 1 (2.8) 7 (8.5) 9 (8.3)

 Not reported/
missing

1 (1.7) 1 (0.8) 1 (0.8) 1 (2.8) 0 1 (0.9)

Duration of AD 
(years), mean 
(SD)

8.1 (2.25) 7.4 (2.44) 7.2 (2.15) 8.4 (2.25) 7.4 (2.57) 7.3 (2.04)

Disease severity 
and QoL, mean 
(SD) unless oth-
erwise noted

 IGA score 4, 
 n (%)

59 (100.0) 121 (99.2) 123 (100.0) 36 (100.0) 81 (98.8) 109 (100)

 EASI total score 
(0–72)

37.1 (11.77) 37.4 (12.45) 39.0 (12.01) 38.6 (13.30) 39.4 (12.95) 39.8 (12.01)

 Peak pruritus 
NRS score, 
mean (SD) 
(0–10)

7.6 (1.49) 7.8 (1.58) 7.7 (1.54) 7.5 (1.56) 8.0 (1.56) 7.8 (1.55)

 BSA affected by 
AD (%)

53.9 (20.17) 54.8 (21.58) 60.2 (21.46) 56.9 (21.46) 58.1 (22.02) 61.1 (21.99)

 SCORAD total 
score (0–103)

71.2 (11.29) 75.6 (11.71) 72.9 (12.01) 72.6 (11.89) 77.5 (11.36) 73.7 (12.22)

 GISS (0–12) 10.3 (1.34) 10.3 (1.38) 10.2 (1.54) 10.3 (1.31) 10.4 (1.41) 10.3 (1.52)

 CDLQI (0–30) 13.0 (6.25) 16.2 (7.85) 14.6 (7.41) 14.1 (6.40) 16.9 (7.78) 14.8 (7.45)

 POEM score 
(0–28)

19.9 (5.33) 21.3 (5.51) 20.7 (5.48) 19.9 (5.48) 21.7 (5.50) 21.2 (5.32)

History of atopic 
comorbidities, 
n/N1 (%)

 Patients with 
≥ 1 concurrent 
allergic condi-
tion, excluding 
AD

54/58 (93.1) 107/120 (89.2) 112/121 (92.6) 32/35 (91.4) 72/80 (90.0) 100/107 (93.5)

 Allergic conjuncti-
vitis (keratocon-
junctivitis)

6/58 (10.3) 14/120 (11.7) 16/121 (13.2) 3/35 (8.6) 8/80 (10.0) 16/107 (15.0)

 Allergic rhinitis 42/58 (72.4) 73/120 (60.8) 73/121 (60.3) 26/35 (74.3) 49/80 (61.3) 67/107 (62.6)



791Dupilumab in Children with Severe Atopic Dermatitis: Post Hoc Analysis Results from a Phase III Trial

three measures was achieved in 49.5% of patients in the 

300-mg q4w + TCS group and 56.0% of patients in the 

200-mg q2w + TCS group compared with 9.9% in the 

placebo + TCS group (p < 0.0001 for both). Clinically 

meaningful improvement in two of the three measures 

was achieved in 84.4% of patients in the 300-mg q4w + 

TCS group and 82.0% of patients in the 200-mg q2w + 

TCS group compared with 34.2% in the placebo + TCS 

group (p < 0.0001 for both). The proportion of patients 

achieving an IGA score reduction from baseline ≥ 2 at 

week 16 was also significantly greater in both dupilumab 

groups (300 mg q4w + TCS: 69.7%; 200 mg q2w + TCS: 

71.2%) compared with placebo + TCS (30.9%; p < 0.0001 

for both). The proportion of patients responding “no” 

or “mild” symptoms on the PGID questionnaire was 

significantly higher in both dupilumab groups (300 mg 

q4w + TCS: 65.6%; 200 mg q2w + TCS: 69.5%) compared 

with placebo + TCS (17.1%; p < 0.0001 for both). 

Similarly, the proportion of patients responding “much 

better” on the PGIC questionnaire was also significantly 

Table 1  (continued)

Characteristic FAS (n = 304) IGA > 1 subgroup (n = 227)

Dupilumab 200 mg 
q2w + TCS 
(n = 59)

Dupilumab 300 mg 
q4w + TCS 
(n = 122)

Placebo + TCS 
(n = 123)

Dupilumab 
200 mg q2w + 
TCS (n = 36)

Dupilumab 
300 mg q4w + 
TCS (n = 82)

Placebo + TCS 
(n = 109)

 Asthma 29/58 (50.0) 55/120 (45.8) 55/121 (45.5) 16/35 (45.7) 34/80 (42.5) 50/107 (46.7)

 Chronic rhinosi-
nusitis

1/58 (1.7) 5/120 (4.2) 4/121 (3.3) 1/35 (2.9) 3/80 (3.8) 4/107 (3.7)

 Eosinophilic 
esophagitis

0 1/120 (0.8) 0 0 0 0

 Food allergy 35/58 (60.3) 75/120 (62.5) 84/121 (69.4) 23/35 (65.7) 53/80 (66.3) 76/107 (71.0)

 Hives 7/58 (12.1) 14/120 (11.7) 8/121 (6.6) 5/35 (14.3) 11/80 (13.8) 7/107 (6.5)

 Nasal polyps 2/58 (3.4) 0 0 1/35 (2.9) 0 0

 Other allergies 33/58 (56.9) 67/120 (55.8) 82/121 (67.8) 22/35 (62.9) 44/80 (55.0) 75/107 (70.1)

Patients receiving 
prior systemic 
medications for 
AD, n/N1 (%)

16/58 (27.6) 42/120 (35.0) 36/121 (29.8) 13/35 (37.1) 31/80 (38.8) 35/107 (32.7)

Patients receiving 
prior

 Systemic corti-
costeroids

11/58 (19.0) 25/120 (20.8) 17/121 (14.0) 10/35 (28.6) 16/80 (20.0) 16/107 (15.0)

 Systemic nonsteroi-
dal immunosup-
pressants

6/58 (10.3) 23/120 (19.2) 22/121 (18.2) 4/35 (11.4) 19/80 (23.8) 22/107 (20.6)

 Azathioprine 0 2/120 (1.7) 0 0 2/80 (2.5) 0

 Cyclosporine 4/58 (6.9) 17/120 (14.2) 12/121 (9.9) 4/35 (11.4) 14/80 (17.5) 12/107 (11.2)

 Methotrexate 1/58 (1.7) 7/120 (5.8) 11/121 (9.1) 0 6/80 (7.5) 11/107 (10.3)

  Mycophenolate 1/58 (1.7) 2/120 (1.7) 2/121 (1.7) 0 2/80 (2.5) 2/107 (1.9)

AD atopic dermatitis, BMI body mass index, BSA body surface area, CDLQI Children’s Dermatology Life Quality Index, EASI Eczema Area 

and Severity Index, FAS full analysis set, GISS Global Individual Signs Score, IGA Investigator’s Global Assessment, POEM Patient-Oriented 

Eczema Measure, q2w every 2 weeks, q4w every 4 weeks, QoL quality of life, SCORAD SCORing Atopic Dermatitis, SD standard deviation, 

TCS topical corticosteroids

Fig. 1  Proportion of patients achieving EASI-50, change in Peak Pru-

ritus NRS ≥  3, or change in CDLQI ≥  6 over time (FAS and IGA 

>  1 subgroup). *p  <  0.05 versus placebo, ***p  <  0.0001 versus 

placebo (for FAS). ap  <  0.05 versus placebo, bp  <  0.01 versus pla-

cebo, cp  <  0.0001 versus placebo (for IGA >1 subgroup). CDLQI 

Children’s Dermatology Life Quality Index, EASI Eczema Area and 

Severity Index, EASI-50 improvement from baseline of at least 50% 

in EASI, FAS full analysis set, IGA Investigator’s Global Assessment, 

NRS numerical rating scale, q2w every 2 weeks, q4w every 4 weeks, 

TCS topical corticosteroids
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higher in both dupilumab groups (300 mg q4w + TCS: 

70.5%; 200  mg q2w + TCS: 79.7%) compared with 

placebo + TCS (26.8%; p < 0.0001 for both).

Figure 3 is an example photograph of a patient treated 

with dupilumab achieving an IGA score of 1, indicating 

almost clear skin, at week 16. This patient achieved the 

clinically meaningful response of EASI-50 (AD signs), 

a ≥ 6-point reduction in CDLQI (QoL) and ≥ 3-point 

reduction in Peak Pruritus NRS (symptoms). 

3.2.2  IGA > 1 Subgroup

Similar to the FAS, a significantly greater proportion of 

patients in the IGA > 1 subgroup who received dupilumab 

achieved a clinically meaningful response of EASI-

50, and/or ≥  3-point reduction in Peak Pruritus NRS, 

and/or ≥  6-point reduction in CDLQI throughout the 

study compared with placebo (Fig.  1), with significant 

improvements versus placebo and was observed as early 

as week 2, sustained to the end of the study, and similar 

efficacy was observed across both dupilumab doses at 

week 16 (300 mg q4w + TCS: 92.7%, 200 mg q2w + TCS: 

91.7%, placebo + TCS: 56.0%; p < 0.0001 and p = 0.0003, 

respectively). These results were maintained when analyzing 

the proportions of patients achieving clinically meaningful 

improvement in AD signs or symptoms only (300  mg 

q4w + TCS: 90.2%, 200 mg q2w + TCS: 83.3%, placebo  

+ TCS: 56.0%; p < 0.0001 and p = 0.0003, respectively; 

Fig. S1). Figure 2 shows absolute values for EASI, Peak 

Pruritus NRS, and CDLQI at baseline and week 16 in the 

IGA > 1 subgroup. As with the FAS, greater improvements 

from baseline to week 16 were seen across all three outcome 

measures, with either of the dupilumab doses compared with 

placebo, and with similar efficacy across the two doses. 

Clinically meaningful improvement across all three measures 

in the same patient was achieved in 43.8% of patients in 

the 300 mg q4w + TCS group and 45.2% of patients in 

the 200 mg q2w + TCS group, compared with 7.1% in the 

placebo group (p < 0.0001 for both). Clinically meaningful 

improvement in two of the three measures was achieved 

in 79.5% of patients in the 300 mg q4w + TCS group and 

77.4% of patients in the 200 mg q2w + TCS group compared 

with 29.6% in the placebo + TCS group (p < 0.0001 for 

both). Similar to the FAS, the proportion of patients in the 

IGA > 1 subgroup achieving an IGA score reduction from 

baseline ≥ 2 at week 16 was greater in both dupilumab 

groups (300 mg q4w + TCS: 54.9%; 200 mg q2w + TCS: 

52.8%) compared with placebo + TCS (22.0%, p < 0.0001 

and p = 0.0031, respectively). As expected from previous 

data, in the IGA > 1 subgroup, a numerically higher number 

of patients receiving dupilumab also achieved an IGA score 

of 2 (indicating mild disease; 300 mg q4w + TCS: 56.1%; 

200 mg q2w + TCS: 52.8%) compared with placebo + TCS 

(22.0%). Furthermore, the proportion of patients in the 

FAS: Baseline

FAS: Week 16

IGA > 1: Baseline

IGA > 1: Week 16

FAS

n = 122

IGA > 1

n = 82

Dupilumab 

300 mg q4w 

+ TCS 

37

7

21 to < 50

Severe

7 to < 21

Moderate

 50 

Very 

severe

< 2 Clear/

almost clear

2 to < 7

Mild

EASI [0–72]

39

10

FAS

n = 123

IGA > 1

n = 109

Placebo

+ TCS 

39

18

40

21

FAS

n = 59

IGA > 1

n = 36

Dupilumab 

200 mg q2w 

+ TCS 

37

7

39

11

FAS

n = 122

IGA > 1

n = 82

Dupilumab 

300 mg q4w 

+ TCS 

16

5

CDLQI [0–30]

17

6

FAS

n = 123

IGA > 1

n = 109

Placebo

+ TCS 

15

8

15

9

FAS

n = 59

IGA > 1

n = 36

Dupilumab 

200 mg q2w 

+ TCS 

13

4

14

5

19–30 

Extremely 

large effect

13–18 

Very large 

effect

7–12

Moderate 

effect

2–6

Small effect

0–1

No effect

FAS

n = 122

IGA > 1

n = 82

Dupilumab 

300 mg q4w 

+ TCS 

8

4

Peak Pruritus NRS [0–10]

8

4

FAS

n = 123

IGA > 1

n = 109

Placebo

+ TCS 

8

6

8

6

FAS

n = 59

IGA > 1

n = 36

Dupilumab 

200 mg q2w 

+ TCS 

8

3

8

4

Fig. 2  Change in mean EASI score, mean Peak Pruritus NRS 

score, and mean CDLQI score from baseline to week 16 (FAS and  

IGA > 1 subgroup). The color scale graphic displays the changes in 

absolute values from baseline (red) to week 16 (blue) for each out-

come. EASI ranges from < 2 (clear/almost clear) to 2 to < 7 (mild), 7  

to < 21 (moderate), 21 to < 50 (severe), and ≥ 50 (very severe). CDLQI 

ranges from 0 to 1  (no effect) to 2–6 (small effect), 7–12 (moderate 

effect), 13–18 (very large effect), and 19–30 (extremely large effect). 

Peak Pruritus NRS ranges from 0 (no itch, green zone) to 10 (worst 

itch imaginable, orange zone). Severity bands are based on vali-

dated published scales [21, 26–29]. CDLQI Children’s Dermatology 

Life Quality Index, EASI Eczema Area and Severity Index, FAS full  

analysis set, IGA Investigator’s Global Assessment, NRS numeri-

cal rating scale, q2w every 2 weeks, q4w every 4 weeks, TCS topical  

corticosteroids
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Fig. 3  Baseline and week 16 responses of a single patient achiev- 

ing an IGA score of 1 at week 16. The color scale graphic dis-

plays the changes in absolute values from baseline (red) to week 

16 (blue) for each outcome. EASI ranges from <  2  (clear/almost 

clear) to 2 to < 7 (mild), 7 to < 21 (moderate), 21 to < 50 (severe), 

and ≥  50  (very severe). CDLQI ranges from 0 to 1  (no effect) to 

2–6 (small effect), 7–12 (moderate effect), 13–18 (very large effect), 

and 19–30  (extremely large effect). Peak Pruritus NRS ranges from 

0  (no itch, green zone) to 10  (worst itch imaginable, orange zone). 

Severity bands are based on validated published scales [21, 27–29]. 

CDLQI Children’s Dermatology Life Quality Index, EASI Eczema 

Area and Severity Index, IGA Investigator’s Global Assessment, NRS 

numerical rating scale
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Fig. 4  Baseline and week 16 responses of a single patient in the 

IGA > 1 subgroup. The color scale graphic displays the changes in 

absolute values from baseline (red) to week 16 (blue) for each out-

come. EASI ranges from < 2 (clear/almost clear) to 2 to < 7 (mild), 

7 to < 21  (moderate), 21 to < 50  (severe), and ≥ 50  (very severe). 

CDLQI ranges from 0–1 (no effect) to 2–6 (small effect), 7–12 (mod-

erate effect), 13–18  (very large effect), and 19–30  (extremely large 

effect). Peak Pruritus NRS ranges from 0  (no itch, green zone) to 

10 (worst itch imaginable, orange zone). Severity bands are based on 

validated published scales [21, 27–29]. CDLQI Children’s Dermatol-

ogy Life Quality Index, EASI Eczema Area and Severity Index, FAS 

full analysis set, IGA Investigator’s Global Assessment, NRS numeri-

cal rating scale
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IGA > 1 subgroup responding “no” or “mild” symptoms 

on the PGID questionnaire was significantly higher in both 

dupilumab groups (300 mg q4w + TCS: 58.5%; 200 mg 

q2w + TCS: 55.6%) compared with placebo + TCS (12.8%;  

p < 0.0001 for both). The proportion of patients responding 

“much better” on the PGIC questionnaire in this subgroup 

was also significantly higher in both dupilumab groups 

(300 mg q4w + TCS: 62.2%; 200 mg q2w + TCS: 69.4%) 

compared with placebo + TCS (21.1%; p < 0.0001 for both).

Table 2  Efficacy outcomes at week 16

CDLQI Children’s Dermatology Life Quality Index, EASI Eczema Area and Severity Index, EASI-50 improvement from baseline of at least 

50% in EASI, EASI-75 improvement from baseline of at least 75% in EASI, FAS full analysis set, GISS Global Individual Signs Score, IGA 

Investigator’s Global Assessment, LS least squares, N/A not applicable, NRS numerical rating scale, PGIC Patient Global Impression of Change, 

PGID Patient Global Impression of Disease, POEM Patient-Oriented Eczema Measure, q2w every 2  weeks, q4w every 4  weeks, SCORAD 

SCORing Atopic Dermatitis, SCORAD-50 SCORing Atopic Dermatitis total score, SE standard error, TCS topical corticosteroids, VAS visual 

analog scale

Characteristic FAS (n = 304) IGA > 1 subgroup (n = 227)

Dupilumab 200 mg 

q2w + TCS (n = 59)

Dupilumab 300 mg 

q4w + TCS (n = 122)

Placebo + TCS 

(n = 123)

Dupilumab 200 mg 

q2w + TCS (n = 36)

Dupilumab 300 mg 

q4w + TCS (n = 82)

Placebo + TCS 

(n = 109)

IGA 0/1, n (%) 23 (39.0)

p = 0.0002

40 (32.8)

p < 0.0001

14 (11.4) N/A N/A N/A

EASI-50, n (%) 51 (86.4)

p < 0.0001

111 (91.0)

p < 0.0001

53 (43.1) 28 (77.8)

p = 0.0002

71 (86.6)

p < 0.0001

39 (35.8)

EASI-75, n (%) 44 (74.6)

p < 0.0001

85 (69.7)

p < 0.0001

33 (26.8) 21 (58.3)

p = 0.0001

45 (54.9)

p < 0.0001

20 (18.3)

EASI LS mean 

percent change from 

baseline (SE)

− 80.4 (3.61)

p < 0.0001

− 82.1 (2.37)

p < 0.0001

− 48.6 (2.46) − 71.4 (4.78)

p < 0.0001

− 75.7 (3.03)

p < 0.0001

− 42.5 (2.76)

Peak Pruritus NRS 

score LS mean 

percent change from 

baseline (SE)

− 58.2 (4.01)

p < 0.0001

− 54.6 (2.89)

p < 0.0001

− 25.9 (2.90) − 48.4 (4.96)

p < 0.0001

− 50.0 (3.45)

p < 0.0001

− 23.2 (3.11)

Peak Pruritus 

NRS ≥ 3-point 

improvement from 

baseline, n/N (%)

38/57 (66.7)

p < 0.0001

73/121 (60.3)

p < 0.0001

26/123 (21.1) 19/34 (55.9)

p = 0.0008

45/81 (55.6)

p < 0.0001

19/109 (17.4)

Peak Pruritus 

NRS ≥ 4-point 

improvement from 

baseline, n/N (%)

35/57 (61.4)

p < 0.0001

61/120 (50.8)

p < 0.0001

15/122 (12.3) 17/34 (50.0)

p < 0.0001

36/80 (45.0)

p < 0.0001

9/108 (8.3)

SCORAD-50, n (%) 44 (74.6)

p < 0.0001

86 (70.5)

p < 0.0001

28 (22.8) 21 (58.3)

p < 0.0001

46 (56.1)

p < 0.0001

15 (13.8)

SCORAD Sleep VAS 

LS mean change 

from baseline (SE)

− 4.56 (0.384)

p < 0.0001

− 4.19 (0.245)

p < 0.0001

− 1.96 (0.260) − 4.47 (0.502)

p < 0.0001

− 4.10 (0.317)

p < 0.0001

− 1.66 (0.302)

GISS LS mean 

percent change from 

baseline (SE)

− 57.7 (3.17)

p < 0.0001

− 57.0 (2.26)

p < 0.0001

− 29.1 (2.36) − 46.2 (3.60)

p < 0.0001

− 48.2 (2.50)

p < 0.0001

− 24.1 (2.33)

POEM ≥ 6-point 

improvement from 

baseline, n/N (%)

46/58 (79.3)

p < 0.0001

98/120 (81.7)

p < 0.0001

39/122 (32.0) 23/35 (65.7)

p = 0.0002

60/81 (74.1)

p < 0.0001

29/108 (26.9)

CDLQI ≥ 6-point 

improvement from 

baseline, n/N (%)

42/52 (80.8)

p < 0.0001

85/110 (77.3)

p < 0.0001

47/111 (42.3) 27/33 (81.8)

p < 0.0001

54/74 (73.0)

p < 0.0001

40/98 (40.8)

PGID “no” or “mild” 

symptoms, n (%)

41 (69.5)

p < 0.0001

80 (65.6)

p < 0.0001

21 (17.1) 20 (55.6)

p < 0.0001

48 (58.5)

p < 0.0001

14 (12.8)

PGIC “much better,” 

n (%)

47 (79.7)

p < 0.0001

86 (70.5)

p < 0.0001

33 (26.8) 25 (69.4)

p < 0.0001

51 (62.2)

p < 0.0001

23 (21.1)

Use of ≥ 1 rescue 

medication, n/N (%)

2/59 (3.4) 3/120 (2.5) 23/120 (19.2) 2/36 (5.6) 3/80 (3.8) 23/106 (21.7)

Use of ≥ 1 systemic 

rescue medication, 

n/N (%)

1/59 (1.7) 0 7/120 (5.8) 1/36 (2.8) 0 7/106 (6.6)
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Figure  4 includes example photographs of a patient 

treated with dupilumab with an IGA score of 2, indicating 

mild AD, at baseline and week 16. This patient achieved the 

clinically meaningful response of EASI-50 (AD signs) and 

a ≥ 3-point reduction in Peak Pruritus NRS (symptoms). 

3.3  Rescue Medication Use and Adverse Events

Fewer patients receiving dupilumab + TCS required rescue 

medication compared with those receiving placebo + TCS 

in both the IGA > 1 subgroup and the FAS (Table 2). Across 

all treatment groups, potent TCS were the most commonly 

used rescue medications. 

As reported previously, dupilumab demonstrated an 

acceptable safety profile in this patient population that was 

consistent with the known safety profile of dupilumab [4]. 

The incidences of serious adverse events and adverse events 

leading to treatment discontinuation were low and no deaths 

occurred (Table S1). Safety outcomes were comparable in 

the IGA > 1 subgroup and FAS.

4  Discussion

The IGA score is a simple and commonly used outcome 

measure in randomized clinical trials for AD and is required 

by the US Food and Drug Administration as a primary 

endpoint in all dermatology drug trials [18, 19]. The IGA 

score measures the overall (“global”) severity of skin signs 

such as redness and induration on a 5-point scale (0–4) and 

was validated for AD [23]. In registration trials, treatment 

success is typically defined as an IGA score of 0 (clear) or 1 

(almost clear). However, the IGA score does not capture the 

extent of AD skin involvement, patient-reported outcomes 

such as pruritus and sleep quality, or health-related QoL. As 

a result, the IGA score does not encompass the full extent 

of AD disease burden or the impact of AD treatments in 

children with severe AD.

In the present analysis, a clinically meaningful response 

was defined as achieving EASI-50, a reduction of ≥ 3 

points in the Peak Pruritus NRS, and/or a reduction of ≥ 6 

points in the CDLQI from baseline (hereby considering a 

multidimensional benefit across AD signs, symptoms, and 

QoL). On the basis of this definition, almost all children 

receiving dupilumab plus TCS achieved a clinically 

meaningful response at week 16 in the FAS (300 mg q4w + 

TCS: 95.1%, 200 mg q2w + TCS: 94.9%) as well as the IGA 

> 1 subgroup (300 mg q4w + TCS: 92.7%, 200 mg q2w + 

TCS: 91.7%). Our analysis of outcomes that reflect patient 

perception based on a single question, such as PGIC and 

PGID, confirms that the majority of children treated with 

dupilumab considered their disease to be “much better” and 

had “no or mild symptoms” at week 16. Safety outcomes 

were consistent with the known safety profile of dupilumab 

and were comparable between the FAS and IGA >  1 

subgroup. These findings are consistent with prior studies 

in adults and adolescents and highlight the importance of 

comprehensively assessing treatment response in all disease 

domains [24, 25]. However, the response observed across 

treatment arms in the current study was slightly higher 

compared with that reported previously in adolescents and 

adults [24, 25]. It is possible that the higher response in this 

study is related to early treatment in children (versus later 

treatment in adolescents and adults), which could potentially 

result in a better treatment response. Although we cannot 

exclude the possibility of natural disease remission as an 

alternative explanation, the short course of study (16 weeks) 

and severe disease in these children, with high proportions 

of atopic comorbidities (increasing the risk of protracted 

disease), make this unlikely.

The analyses reported herein have some limitations. 

Some outcomes were not prespecified (meaning that they 

were not planned prior to study initiation), including the 

proportion of patients achieving a ≥ 6-point improvement 

from baseline in POEM or CDLQI scores and changes in 

SCORAD sleep VAS. The small number of patients included 

in some subgroups also potentially limits the generalizability 

of the findings.

5  Conclusions

Dupilumab provides significant, and sustained improvements 

within 2 weeks in AD signs, symptoms (including pruritus 

and sleep loss), and QoL in almost all children aged 6–11 

years with severe AD, including those who did not achieve 

clear or almost clear skin by week 16.
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