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ABSTRACT
Background: Lebrikizumab, a high-affinity monoclonal antibody targeting IL-13, previously demonstrated 
clinical efficacy in three randomized, double-blind, placebo-controlled Phase 3 trials that included 
adults and adolescents with moderate-to-severe atopic dermatitis (AD): ADvocate1, ADvocate2, and 
ADhere.
Aim:  This subset analysis evaluated 16-week physician- and patient-reported outcomes of lebrikizumab 
in the adolescent patients enrolled in these three trials.
Methods: Eligible adolescents (≥12 to <18 years weighing ≥40kg) were randomized 2:1 to subcutaneous 
lebrikizumab (500 mg loading doses at baseline and Week 2 followed by 250 mg every 2 weeks) or 
placebo as monotherapy in ADvocate1&2, and in combination with topical corticosteroids (TCS) in the 
ADhere study. Week 16 analyses included clinical efficacy outcomes (IGA (0,1) with ≥2-point 
improvement, EASI 75, EASI 90), patient-reported Pruritus NRS ≥4-point improvement and Sleep-Loss 
Scale ≥2-point improvement.
Results:  Pooled ADvocate1&2 16-week results in lebrikizumab (N = 67) vs placebo (N = 35) were: IGA 
(0,1) 46.6% vs 14.3% (p < 0.01), EASI 75 62.0% vs 17.3% (p < 0.001), EASI 90 40.7% vs 11.5% (p < 0.01), 
Pruritus NRS 48.9% vs 13.1% (p < 0.01), and Sleep-Loss Scale 26.9% vs 6.9% (p = 0.137). Corresponding 
results for ADhere, (lebrikizumab + TCS, N = 32; placebo + TCS, N = 14), were consistent.
Conclusions:  Lebrikizumab treatment demonstrated efficacy in improving the signs and symptoms of 
AD in adolescent patients, consistent with the ADvocate and ADhere overall population results.

Introduction

The worldwide prevalence of atopic dermatitis (AD) in adoles-
cents is approximately 10–15%, with up to 50% suffering from 
moderate-to-severe disease (1). AD results in a high disease bur-
den and impaired quality of life (2–5). The intense pruritus, skin 
pain, and sleep impairment can impact daily activities and school 
performance. Visible AD lesions are associated with social isola-
tion, and mental health disorders such as anxiety and depression 
(6–9). A cross-sectional study found that 90% of adolescent 
patients with AD reported intense itching, 69.2% reported sleep 
disturbance, 60.2% reported fatigue, and 74.1% reported 
stress-associated skin flares during high school (10). Increased 
clinical severity has been correlated with increased levels of psy-
chological stress (11, 12). Adolescents with AD have an increased 
risk of cutaneous infections (13), rate of atopic  comorbidities, and 
use of rescue treatments compared to adults with AD, indicating 
higher disease severity in this population (14).

Regular use of emollients, topical corticosteroids (TCS), and calci-
neurin inhibitors (TCI) are standard-of-care, first-line treatment for 

moderate-to-severe AD in adolescents; phosphodiesterase-4 (PDE-4) 
inhibitors and topical ruxolitinib are newer topical options approved 
for adolescents with mild-to-moderate AD in some regions (15, 16). 
Systemic agents approved for adolescents include the biologic dupi-
lumab as well as the oral Janus kinase inhibitors upadacitinib and 
abrocitinib (14, 17–21). However, AD remains uncontrolled in many 
patients and due to the broad and diverse adolescent patient popula-
tion, there is an unmet need for systemic treatment options suitable 
for long-term management of moderate-to-severe AD (22, 23).

Interleukin (IL)-13 is a dominant cytokine in AD pathophysiol-
ogy (24). Lebrikizumab is a novel, high-affinity monoclonal anti-
body that selectively binds to IL-13, preventing formation of the 
IL-13Rα1/IL-4Rα heterodimer receptor signaling complex, thus 
blocking downstream IL-13 signaling. Lebrikizumab allows IL-13 to 
bind and internalize through the IL-13 decoy receptor (IL-13Rα2), 
exhibits high binding affinity and a slow dissociation rate, and 
neutralizes IL-13 with high potency (25).

Lebrikizumab has been approved in the European Union for 
the treatment of moderate-to-severe AD in adults and adolescents 
12 years and older with a body weight of at least 40 kg who are 
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candidates for systemic therapy. Lebrikizumab has previously 
demonstrated robust efficacy in adult and adolescent patients 
with moderate-to-severe AD in three Phase 3 trials: two 52-week 
monotherapy studies (ADvocate1 [NCT04146363] and ADvocate2 
[NCT04178967]) and a 16-week combination study with TCS 
(ADhere [NCT04250337]) (26, 27). However, the adolescent data 
have not been separately analyzed and reported previously. The 
aim of this analysis is therefore to report the 16-week physician- 
and patient-reported outcomes (PROs) of lebrikizumab in adoles-
cent patients with moderate-to-severe AD from the ADvocate1, 
ADvocate2, and ADhere trials.

Materials and methods

Study design and patients

ADvocate1, ADvocate2, and ADhere were randomized, double-blind, 
placebo-controlled, parallel-group, Phase 3 trials to evaluate the 
efficacy and safety of lebrikizumab in adult and adolescent patients 
with moderate-to-severe AD. ADvocate 1/2 were identically 
designed monotherapy studies with 16-week induction treatment 
periods and 36-week maintenance treatment periods (26). ADhere 
was a 16-week topical corticosteroids (TCS) combination study. In 
all three studies, patients were randomized in a 2:1 ratio to subcu-
taneous lebrikizumab (loading doses of 500 mg at baseline and 
Week 2 followed by 250 mg every 2 weeks) or placebo. Patients in 
ADhere were instructed to use low-to mid-potency TCS at baseline 
but were allowed to taper or stop TCS use as needed, and TCS 
treatment could be resumed at the patients’ discretion.

Eligibility criteria for the described studies have been previously 
published (26, 27). Eligible patients for this analysis included 

adolescents (≥12 to <18 years, weighing ≥40 kg) with 
moderate-to-severe AD for at least 1 year (as defined by the 
American Academy of Dermatology Consensus Criteria), an Eczema 
Area and Severity Index score (EASI) ≥16, an Investigator’s Global 
Assessment (IGA) score of ≥3, and Body Surface Area involvement 
of ≥10%. Full inclusion and exclusion criteria are outlined in the 
primary manuscripts.

Outcomes/endpoints

Efficacy was reported using the percentage of patients achieving 
IGA score of 0 or 1 and ≥2-point improvement from baseline to 
Week 16, the percentage of patients achieving at least 75% 
improvement in the Eczema Area and Severity Instrument (EASI 
75) from baseline to Week 16, the percentage of patients achiev-
ing at least 90% improvement in EASI (EASI 90), and the least 
squares mean percentage change from baseline in EASI total 
score to Week 16. The impact of symptoms was reported by the 
percentage of patients with Pruritus Numeric Rating Scale (NRS) 
≥4-point improvement from baseline to Week 16 among patients 
with Pruritus NRS ≥4 at baseline, and the percentage of patients 
with Sleep-Loss Scale ≥2-point improvement from baseline to 
Week 16 among patients with Sleep-Loss Scale ≥2 at baseline. 
Pruritus NRS is a patient-reported question that assesses itching 
at its worst over the past 24 h and ranges from 0 (no itch) to 10 
(worst itch imaginable). The Sleep-Loss Scale measures the extent 
of sleep loss due to itch interference during the previous night. 
Patients rate their sleep interference due to itch based on a 
5-point Likert scale ranging from 0 (not at all) to 4 (unable to 
sleep at all).

Table 1.  Baseline demographics and disease characteristics in the adolescent mITT population.

Pooled ADvocate1&2 (mITT) ADhere (mITT)

PBO (N = 35) LEB 250 mg Q2W (N = 67) PBO + TCS (N = 14) LEB 250 mg Q2W + TCS (N = 32)

Baseline Demographics
Age, years 15.0 (1.7) 14.4 (1.6) 14.9 (1.5) 14.4 (1.5)
Female, n (%) 20 (57.1) 38 (56.7) 8 (57.1) 15 (46.9)
Region, n (%)
  US 16 (45.7) 29 (43.3) 8 (57.1) 17 (53.1)
  Europe 9 (25.7) 17 (25.4) 4 (28.6) 11 (34.4)
  Rest of world 10 (28.6) 21 (31.3) 2 (14.3) 4 (12.5)
Race, n (%)
  White 24 (68.6) 37 (55.2) 11 (78.6) 24 (75.0)
  Asian 9 (25.7) 17 (25.4) 0 3 (9.4)
  Black or African American 2 (5.7) 8 (11.9) 1 (7.1) 0
BMI, kg/m2 24.8 (5.8) 25.1 (7.2) 25.9 (8.3) 21.8 (4.3)
Prior systemic treatment, n (%) 16 (45.7) 32 (47.8) 7 (50.0) 4 (12.5)
Disease Characteristics
Disease duration since AD diagnosis, years 12.0 (4.3) 11.2 (4.6) 11.4 (4.5) 12.1 (3.8)
IGA, n (%)
  3 (Moderate) 24 (68.6) 41 (61.2) 11 (78.6) 24 (75.0)
  4 (Severe) 11 (31.4) 26 (38.8) 3 (21.4) 8 (25.0)
EASI 28.8 (12.1) 29.2 (11.0) 27.5 (9.4) 28.3 (10.7)
BSA, % involvement 42.9 (24.3) 44.7 (21.0) 42.4 (17.0) 42.9 (22.6)
Pruritus NRS, n (%)
  <4 4 (11.8) 7 (11.1) 2 (15.4) 5 (17.2)
  ≥4 30 (88.2) 56 (88.9) 11 (84.6) 24 (82.8)
Sleep-Loss due to itch interference 2.0 (1.0) 1.8 (1.0) 1.9 (0.9) 1.7 (0.9)
  <2 15 (44.1) 37 (58.7) 6 (46.2) 16 (55.2)
  ≥2 19 (55.9) 26 (41.3) 7 (53.8) 13 (44.8)

Data are mean (SD) unless stated otherwise.
ADvocate2 and ADhere analyses were performed on a modified population, excluding ten adolescent patients (from a single site) whose eligibility could not be 
confirmed (three adolescent patients from ADvocate2 and seven adolescent patients from ADhere). AD = atopic dermatitis; BMI = body mass index; BSA = body surface 
area; EASI = Eczema Area and Severity Index; IGA = Investigator’s Global Assessment; LEB = lebrikizumab; mITT = modified intent-to-treat; NRS = Numeric Rating Scale; 
PBO = placebo; Q2W = every 2 weeks; SD = standard deviation; TCS = topical corticosteroids; US = United States.
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Statistical analysis

Data for adolescents in the ADvocate1 and ADvocate2 studies 
were pooled, while data from the ADhere study were analyzed 
separately. Data subsequent to the use of rescue medication or 
the discontinuation of treatment due to lack of efficacy were 
imputed as non-response. Rescue medication is defined as topical 
or systemic treatment in the induction phase of the ADvocate 
studies and as high potency topical or systemic treatment in the 
ADhere study. Treatment discontinuation due to other reasons was 
set to missing. Other missing data were imputed with the use of 
multiple imputation (MI). Binary outcomes were analyzed by 
means of a Cochran-Mantel-Haenszel test with adjustment for the 
stratification factors (study [for pooled ADvocate1 and ADvocate2 
only], geographic region, and disease severity). Continuous out-
comes were analyzed using the analysis of covariance (ANCOVA), 
with treatment group, baseline value, and the stratification factors 
included in the model. Analyses for the pooled ADvocate1/
ADvocate2 and ADhere studies were performed on a modified 
population that excluded ten adolescents (from a single study site) 
whose eligibility could not be confirmed (three adolescent patients 
from ADvocate2 and seven adolescent patients from ADhere).

Results

Baseline demographics and disease characteristics

Analyses presented here include the adolescent subpopulation from 
the pooled ADvocate1 and ADvocate2 studies (lebrikizumab, N = 67; 
placebo, N = 35) and the ADhere study (lebrikizumab + TCS, N = 32; 
placebo + TCS, N = 14). In the pooled ADvocate studies, the mean 
(standard deviation [SD]) age of adolescent patients in the lebriki-
zumab group was 14.4 (1.6) years and 15.0 (1.7) years in the pla-
cebo group. In ADhere, the mean (SD) age was 14.4 (1.5) in 
lebrikizumab + TCS and 14.9 (1.5) in placebo + TCS. The mean (SD) 
duration since AD onset was 11.2 (4.6) years in the lebrikizumab 
group and 12.0 (4.3) in the placebo group in ADvocate 1/2 and 12.1 
(3.8) years in lebrikizumab + TCS and 11.4 (4.5) years in placebo + TCS 

in ADhere. The percentage of females in ADvocate 1/2 was 56.7% 
(lebrikizumab) and 57.1% (placebo). In ADhere, female sex was 
reported as 46.9% (lebrikizumab + TCS) and 57.1% (placebo + TCS). At 
baseline, 38.8% (lebrikizumab) and 31.4% (placebo) of patients in 
ADvocate 1/2 and 25.0% (lebrikizumab + TCS) and 21.4% (pla-
cebo + TCS) of patients in ADhere had severe AD, based on IGA 
score. The mean EASI was 29.2 (lebrikizumab) and 28.8 (placebo) in 
ADvocate 1/2 and 28.3 (lebrikizumab + TCS) and 27.5 (placebo + TCS) 
in ADhere. Disease characteristics of the patients in the adolescent 
subpopulation of the pooled ADvocate1 and ADvocate2 and ADhere 
studies at baseline were balanced and similar to the ADvocate 1/2 
and ADhere overall populations (Table 1).

Physician-reported clinical signs

Combined adolescent results from the pooled ADvocate1 and 
ADvocate2 studies showed that a statistically higher percentage of 
patients receiving lebrikizumab (46.6%) achieved an IGA score of 0 
or 1 with ≥2-point improvement from baseline at Week 16 com-
pared to the placebo group (14.3%, p < 0.01), with statistical signif-
icance achieved as early as Week 4 (p < 0.05, Figure 1A). In ADhere, 
57.3% of patients in the lebrikizumab + TCS group achieved an IGA 
score of 0 or 1 with ≥2-point improvement from baseline com-
pared to 28.6% of patients in the placebo + TCS group (p = 0.104, 
Figure 1B).

In the pooled ADvocate studies, 62.0% of patients in the lebrik-
izumab group achieved EASI 75 at Week 16 compared to 17.3% of 
patients in the placebo group (p < 0.001). Statistical significance 
was achieved as early as Week 4 (p < 0.01, Figure 2A). Similarly, in 
ADhere, significant differences were seen between the lebriki-
zumab + TCS (88.0%) and placebo + TCS group (57.1%) in patients 
achieving EASI 75 at Week 16 (p < 0.05), with significant differences 
seen as early as Week 8 (p < 0.01, Figure 2B).

In the pooled ADvocate studies, significant differences were 
observed in EASI 90 responses, with 40.7% of patients in the leb-
rikizumab group achieving EASI 90 at Week 16 compared to 
11.5% of patients in the placebo group (p < 0.01). Statistical 

Figure 1. A dolescent time-course response for IGA (0, 1) with ≥2-point improvement from baseline.
Percentage of patients (%) with IGA (0, 1) and ≥2-point reduction from baseline to Week 16 in the ADvocate (A) and ADhere (B) studies. *p < 0.05, **p < 0.01, ***p < 0.001, ap = 0.104 vs PBO 
using the Cochran-Mantel-Haenszel test adjusted by study (only for pooled ADvocate1 and ADvocate2), geographic region, and disease severity. IGA = Investigator’s Global Assessment; 
LEB = lebrikizumab; PBO = placebo; Q2W = every 2 weeks; TCS = topical corticosteroids.
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significance was achieved as early as Week 4 (p < 0.05, Figure 2C). 
In the ADhere study a numerical, but not statistically significant 
difference was observed where 55.1% of patients in the lebriki-
zumab + TCS group achieved EASI 90 at Week 16 compared to 
28.6% in the placebo + TCS group (p = 0.113, Figure 2D).

There was also a significant difference in EASI percentage 
change from baseline between lebrikizumab and placebo groups 
at Week 16 in the pooled ADvocate (−63.8% vs −27.6%, p < 0.001) 
and in ADhere (−87.5% vs −58.3%, p < 0.05) studies. Significance 
was achieved as early as Week 2 in pooled ADvocate studies 

Figure 2. A dolescent time-course response for EASI clinical outcomes.
Percentage of patients (%) achieving EASI 75 in ADvocate (A) and ADhere (B) from baseline to Week 16; percentage of patients (%) achieving EASI 90 in ADvocate (C) and ADhere (D) from 
baseline to Week 16; EASI percentage change from baseline through 16 weeks in ADvocate (E) and ADhere (F). *p < 0.05, **p < 0.01, ***p < 0.001, ap = 0.113 vs PBO using the Cochran-Mantel-
Haenszel test adjusted by study (for pooled ADvocate1 and ADvocate2 only), geographic region, and disease severity. EASI 75 = 75% improvement from baseline in Eczema Area and Severity 
Index score; EASI 90 = 90% improvement from baseline in Eczema Area and Severity Index score; LEB = lebrikizumab; LSM = least squares mean; PBO = placebo; Q2W = every 2 weeks; TCS = top-
ical corticosteroids.
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(p < 0.001, Figure 2E) and as early as Week 4 in the ADhere study 
(p < 0.05, Figure 2F).

Patient-reported outcomes

Lebrikizumab every 2 weeks (Q2W) provided clinically meaningful 
improvements in pruritus at Week 16 as measured by the propor-
tion of patients with Pruritus NRS ≥4 at baseline reporting ≥4-point 
improvement from baseline in Pruritus NRS. In pooled ADvocate1 
and ADvocate2, a significantly greater proportion of patients 
receiving lebrikizumab (48.9%) vs placebo (13.1%) reported a 
Pruritus NRS ≥4-point improvement from baseline at Week 16, 
with significance achieved as early as Week 4 (p < 0.01, Figure 3A). 
The corresponding proportions at Week 16 in ADhere were 45.8% 
and 13.8%, respectively (p = 0.088, Figure 3B).

In the pooled ADvocate studies, 26.9% of patients (n = 7) in the 
lebrikizumab group and 6.9% of patients (n = 1) in the placebo 
group reported a ≥ 2-point reduction from baseline in the 
Sleep-Loss Scale at Week 16 (Figure 4A). In the ADhere study, 
45.8% of patients (n = 6) in the lebrikizumab + TCS group and 7.4% 
of patients (n = 1) in the placebo + TCS group reported a ≥ 2-point 
reduction from baseline in the Sleep-Loss Scale at Week 16 
(Figure 4B).

Discussion

Adolescent patients with AD have high disease burden and limited 
treatment options, which can negatively impact quality of life. 
Adolescents with moderate-to-severe AD may benefit from sys-
temic rather than topical medication alone, which is 
time-consuming, often difficult to maintain and often insufficient 
to control this degree of inflammation (28). To date, one targeted 
biologic agent (dupilumab) and 2 Janus kinase (JAK) inhibitors 
(upadacitinib and abrocitinib), have been approved for adolescents 

with moderate-to-severe AD in the US (14, 18, 21, 29). Lebrikizumab 
has recently been approved for adolescents with moderate-to-se-
vere disease in the EU.

The Phase 3, adolescent subgroups analyses presented here 
showed meaningful clinical and patient-reported AD efficacy 
improvements after treatment with lebrikizumab 250 mg Q2W 
with or without TCS. Statistically significant improvements were 
seen in the pooled ADvocate 1/2 studies in skin clearance mea-
surements and itch improvement at Week 16 and as early as Week 
4. The EASI percentage change from baseline was significantly dif-
ferent from placebo by Week 2. In the ADhere adolescent sub-
group analysis, significant differences were seen between the 
lebrikizumab + TCS and placebo + TCS groups for EASI 75 and EASI 
percentage change from baseline at Week 16. Significant differ-
ences were seen for IGA (0,1) and EASI 75 at Week 8 and Pruritus 
NRS 4-point improvement at Week 6. Concomitant TCS use in the 
ADhere study had an expected impact on efficacy results in both 
the lebrikizumab and placebo groups.

Efficacy in the adolescent population described here is in line 
with the overall results of Phase 3 lebrikizumab studies in adults 
and adolescents with improvements in skin clearance, itch, and 
itch interference on sleep, with or without TCS.

Lebrikizumab will potentially add to available systemic treat-
ment options for adolescent patients who are not sufficiently con-
trolled or cannot tolerate topical treatment, with a consistent 
safety profile as already reported in the overall Phase 3 program. 
Q4W maintenance dosing may offer an important option in this 
patient population by providing convenience and potentially 
increasing adherence and compliance to treatment (30–33).

Limitations

This post hoc analysis was conducted based on the subpopulation 
without multiplicity controls. Nominal p values were reported. 
Additionally, PRO analyses were conducted with limited sample 

Figure 3. A dolescent time-course response for pruritus NRS ≥4-point improvementa.
Percentage of patients with a Pruritus NRS score of ≥4 points at baseline (%) achieving Pruritus NRS ≥4-point improvement from baseline in the ADvocate (A) and ADhere (B) studies. 
*p < 0.05, **p < 0.01, bp = 0.088 vs PBO using the Cochran-Mantel-Haenszel test adjusted by study (for pooled ADvocate1 and ADvocate2 only), geographic region, and disease severity. 
LEB = lebrikizumab; NRS = Numeric Rating Scale; PBO = placebo; Q2W = every 2 weeks; TCS = topical corticosteroids.
aPatients with baseline Pruritus NRS score ≥4.
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sizes, particularly in the ADhere adolescent subpopulation. The 
small sample size in the Sleep-Loss ≥2 improvement analyses was 
due to inclusion of only adolescents with a baseline Sleep-Loss 
score of ≥2. We acknowledge that post hoc analyses with small 
sample sizes are often exploratory. We treat the findings as prelim-
inary insights that may warrant further investigation in larger 
samples.

Conclusions

In pooled adolescent data from lebrikizumab monotherapy trials, 
clinically meaningful improvements in skin symptoms and itch 
were observed at Week 16, with significance first reported at Week 
4. The 16-week EASI 75 response rate was significantly higher with 
lebrikizumab in combination with TCS as compared to TCS only. 
These findings are in line with the ADvocate and ADhere overall 
population results. Thus, lebrikizumab both in monotherapy and in 
combination with TCS showed robust clinical efficacy in adoles-
cents with moderate-to-severe AD and may represent a new sys-
temic treatment option for this population.
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