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IMPORTANCE Interleukin 13 (IL-13) is a central pathogenic mediator driving multiple features
of atopic dermatitis (AD) pathophysiology.

OBJECTIVE To evaluate the efficacy and safety of lebrikizumab, a novel, high-affinity,
monoclonal antibody targeting IL-13 that selectively prevents formation of the IL-13Ral/IL-4Ra
heterodimer receptor signaling complex, in adults with moderate to severe AD.

DESIGN, SETTING, AND PARTICIPANTS A phase 2b, double-blind, placebo-controlled,
dose-ranging randomized clinical trial of lebrikizumab injections every 4 weeks or every
2 weeks was conducted from January 23, 2018, to May 23, 2019, at 57 US centers.
Participants were adults 18 years or older with moderate to severe AD.

INTERVENTIONS Patients were randomized 2:3:3:3 to placebo every 2 weeks or to
subcutaneous injections of lebrikizumab at the following doses: 125 mg every 4 weeks
(250-mg loading dose [LD]), 250 mg every 4 weeks (500-mg LD), or 250 mg every 2 weeks
(500-mg LD at baseline and week 2).

MAIN OUTCOMES AND MEASURES The primary end point was percentage change in the
Eczema Area and Severity Index (EASI) (baseline to week 16). Secondary end points for week
16 included proportion of patients achieving Investigator’s Global Assessment score of O or 1
(IGA 0/1); EASI improvement of at least 50%, 75%. or 90% from baseline; percentage change
in the pruritus numeric rating scale (NRS) score; and pruritus NRS score improvement of at
least 4 points. Safety assessments included treatment-emergent adverse events.

RESULTS A total of 280 patients (mean [SD] age, 39.3 [17.5] years; 166 [59.3%] female) were
randomized to placebo (n = 52) or to lebrikizumab at doses of 125 mg every 4 weeks (n = 73),
250 mg every 4 weeks (n = 80), or 250 mg every 2 weeks (n = 75). Compared with placebo
(EASI least squares mean [SD] percentage change, -41.1% [56.5%)]), lebrikizumab groups
showed dose-dependent, statistically significant improvement in the primary end point vs
placebo at week 16: 125 mg every 4 weeks (-62.3% [37.3%], P = .02), 250 mg every 4 weeks
(-69.2% [38.3%], P = .002), and 250 mg every 2 weeks (-72.1% [37.2%], P < .001).
Differences vs placebo-treated patients (2 of 44 [4.5%)]) in pruritus NRS improvement of at
least 4 points were seen as early as day 2 in the high-dose lebrikizumab group (9 of 59
[15.3%]). Treatment-emergent adverse events were reported in 24 of 52 placebo patients
(46.2%) and in lebrikizumab patients as follows: 42 of 73 (57.5%) for 125 mg every 4 weeks,
39 of 80 (48.8%) for 250 mg every 4 weeks, and 46 of 75 (61.3%) for 250 mg every 2 weeks;
most were mild to moderate and did not lead to discontinuation. Low rates of injection-site
reactions (10f 52 [1.9%] in the placebo group vs 13 of 228 [5.7%] in all lebrikizumab groups),
herpesvirus infections (2 [3.8%] vs 8 [3.5%]), and conjunctivitis (0% vs 6 [2.6%]) were
reported.

CONCLUSIONS AND RELEVANCE During 16 weeks of treatment, lebrikizumab provided rapid,

dose-dependent efficacy across a broad range of clinical manifestations in adult patients with Author Affiliations: Author
moderate to severe AD and demonstrated a favorable safety profile. These data support the affiliations are listed at the end of this
central role of IL-13 in AD pathophysiology. If these findings replicate in phase 3 studies, article.
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he pathophysiology of atopic dermatitis (AD) is multi-
faceted, involving a complex interplay of several
factors, including genetics, environment, and dys-
regulated immune pathways.* A central feature in AD immu-
nopathogenesis is dysregulation of helper T-cell type 2 (Ty2)
cells and type 2 innate lymphoid cells, which leads to a ro-
bust increase in type 2 immune cytokines,” including inter-
leukin 4 (IL-4), IL-13, and IL-31. Previous studies®>'> have
shown that IL-13 has important roles in inflammation, skin
barrier dysfunction, skin thickening, infections, pruritus, and
allergic responses that characterize AD. Interleukin 13 mes-
senger RNA (mRNA) expression is elevated in both lesional and
nonlesional skin vs healthy control tissues, with IL-13 mRNA
levels correlating with disease severity.! In circulation, T cells
producingIL-13 are also increased in patients with AD and cor-
relate with disease activity.!>1°20
Lebrikizumab is a novel, high-affinity, monoclonal anti-
body that selectively targets IL-13 and prevents formation of
the IL-13Ral/IL-4Ra heterodimer receptor signaling com-
plex. Lebrikizumab does not prevent IL-13 binding to the
IL-13Ra2 decoy receptor,® which is thought to be involved in
endogenous regulation of IL-13. In a phase 2a proof-of-
concept trial in adults with moderate to severe AD, overall
results with lebrikizumab in single doses or once monthly in
combination with a topical corticosteroid (TCS) showed a
dose-dependent response and generally positive findings on
key outcomes.?! Findings of the phase 2a proof-of-concept
study?! informed the design of our phase 2b dose-ranging
trial. This article reports results of the phase 2b randomized
clinical trial assessing the efficacy and safety of lebriki-
zumab monotherapy every 4 weeks or every 2 weeks in
adults with moderate to severe AD.

Methods

This randomized clinical trial was conducted at 57 US cen-
ters. The trial protocol (Supplement 1) and the written in-
formed consent form were approved by local institutional re-
view boards or independent ethics committees. The trial was
conducted from January 23, 2018, to May 23, 2019, and the
study was undertaken in accord with current US federal regu-
lations, US Food and Drug Administration guidelines,?? the
International Conference on Harmonization Good Clin-
ical Practice,?® and the Declaration of Helsinki.?* This study
followed the Consolidated Standards of Reporting Trials
(CONSORT) reporting guidelines.

Study Design

This phase 2b, double-blind, placebo-controlled, parallel-
group, dose-ranging randomized clinical trial of lebriki-
zumab injections every 4 weeks or every 2 weeks consisted of
a 16-week treatment period with a 16-week safety follow-up
(eFigure 1 in Supplement 2). Patients sequentially received a
screening number assigned viaiMedidata Rave (Medidata So-
lutions Worldwide, Inc). After a screening period not exceed-
ing 30 days and after eligibility requirements were confirmed
on day 1 (baseline), screening numbers were entered into an
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Key Points

Question Is lebrikizumab, a novel, high-affinity, monoclonal
antibody targeting interleukin 13 that selectively inhibits
interleukin 13 signaling, efficacious and safe in adults with
moderate to severe atopic dermatitis?

Findings Among 280 patients with moderate to severe atopic
dermatitis in this phase 2b, placebo-controlled randomized clinical
trial, lebrikizumab statistically significantly improved measures of
clinical manifestations of atopic dermatitis, pruritus, and quality of
life in a dose-dependent manner vs placebo during 16 weeks of
treatment.

Meaning Lebrikizumab was efficacious for adults with moderate
to severe atopic dermatitis, was generally well tolerated, and had a
favorable safety profile consistent with previous lebrikizumab
studies; these data support the central role of interleukin 13 in the
pathophysiology of atopic dermatitis.

interactive web response system, and patients were random-
ized 2:3:3:3 to matching placebo every 2 weeks or to subcuta-
neous injections of lebrikizumab at the following doses: 125
mg every 4 weeks (250-mg loading dose [LD]), 250 mg every
4 weeks (500-mg LD), or 250 mg every 2 weeks (500-mg LD
at baseline and week 2). Additional study design details are
available in the eMethods in Supplement 2.

The sponsor (Dermira, Inc), investigators, study site per-
sonnel, and patients were blinded to treatment assignments,
and blind integrity was maintained throughout the study.
Blinded, coded kits with study drug in prefilled syringes and
boxes masked the treatment assignments.

Rescue therapy was allowed to manage patient symp-
toms and to inform the phase 3 program.2>-2° Topical cortico-
steroid rescue was considered preferable before systemic res-
cue treatment. Patients requiring a TCS could remain in the
study and were to continue TCS use as briefly as possible; those
requiring systemicrescue therapy were discontinued from the
study.

Study Patients

Eligible patients were adults 18 years or older with moderate
to severe AD (Eczema Area and Severity Index [EASI]?” of at
least 16), Investigator’s Global Assessment (IGA) score of at least
3, at least 10% of the total body surface area (BSA) affected,
and chronic AD?2 for at least 1 year and for whom topical treat-
ment was inadequate or inadvisable. Detailed inclusion and
exclusion criteria are available in the eMethods in Supple-
ment 2.

Efficacy and Safety Assessments

The prespecified primary end point was percentage change
from baseline in the EASI to week 16. Secondary end points
reported herein for week 16 included the following: propor-
tion of patients achieving an IGA score of O (clear) or 1 (al-
most clear) (IGA 0/1) on a 5-point scale (score range, 0-4)
(eTable 1 in Supplement 2); proportion of patients with at
least 50%, at least 75%, and at least 90% improvement from
baseline on the EASI (EASI50, EASI75, and EASI9O0, respec-
tively); percentage change from baseline on the pruritus
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numeric rating scale (NRS) score (11-point scale assessing
“worst” itch in the prior 24 hours); proportion of patients
with at least a 4-point improvement in pruritus NRS score
from baseline; percentage change from baseline in total BSA
involvement; change from baseline in Patient-Oriented
Eczema Measure (POEM) total score (range, O [clear] to 28
[very severe]); and change from baseline in the Dermatology
Life Quality Index (DLQI) (range, O [no effect of skin disease
on quality of life] to 30 [maximum effect on quality of life]).
Visits occurred every 2 weeks through week 16 and at weeks
20 and 24, with a safety telephone follow-up at week 32
(eTable 2 in Supplement 2). Safety assessments included
treatment-emergent adverse events (TEAESs).

Statistical Analysis

The sample size (target number, approximately 275 patients)
was based mainly on prior study results, including TCS
use,?! which defined an estimated sample size of approxi-
mately 75 patients for active groups and 50 for the placebo
group to adequately power the study. Statistical analyses
were conducted with SAS (version 9.4; SAS Institute Inc). No
interim analyses were planned or performed. All statistical
tests were 2-sided and performed at the .05 level of signifi-
cance. Statistical comparisons were performed at week 16
only and between lebrikizumab groups and placebo only.
Efficacy analyses used the modified intent-to-treat popula-
tion (all patients who were randomized and received study
drug regardless of rescue medication use). Safety analyses
used the safety population (those randomized who received
>1 dose of study drug).

The primary end point was evaluated using an analysis of
covariance with a factor of treatment group and correspond-
ing baseline EASI as the covariate. Missing efficacy data were
imputed using Markov chain Monte Carlo (MCMC) methods,
which do not rely on the assumption of data missing at ran-
dom. The binary secondary end points of the proportion of pa-
tients with IGA 0/1, EASI50, EASI75, and EASI9O0 and the pro-
portion of patients with at least a 4-point improvement in
pruritus NRS score were evaluated with pairwise Cochran-
Mantel-Haenszel tests. Missing values were imputed with
MCMC for IGA 0/1 response and EASI; no imputations were
made for the proportion of patients with at least a 4-point im-
provement in pruritus NRS score. The continuous secondary
end points of percentage change in pruritus NRS score and
change in total BSA involvement were evaluated with an analy-
sis of covariance; no imputations were made for missing pru-
ritus NRS score from baseline or missing total BSA involve-
ment. Change from baseline in POEM total score and DLQI were
analyzed descriptively, with no data imputation.

The following 3 sensitivity analyses were prespecified to
evaluate the robustness of response for IGA 0/1 and EASI75:
(1) nonresponder imputation for all missing values, (2) repeated-
measures analyses on observed data (also performed for the
primary end point), and (3) nonresponder imputation for rescue
medication use and last observation carried forward for other
missing values (additional details are provided in the eMethods
in Supplement 2). A post hoc analysis was performed for pruri-
tus NRS score (MCMC imputation).
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Results

Patient Disposition, Baseline Demographics,

and Disease Characteristics

A total of 280 patients (mean [SD] age, 39.3 [17.5] years; 166
[59.3%] female) were randomized to placebo (n = 52) or to leb-
rikizumab at the following doses: 125 mg every 4 weeks (n = 73),
250 mg every 4 weeks (n = 80), or 250 mg every 2 weeks
(n = 75) (Figure 1). Week 16 completion rates were greater for
lebrikizumab-treated patients vs placebo-treated patients
(44.2% [23 of 52] for placebo and 79.5% [58 of 73], 77.5%
[62 of 801, and 77.3% [58 of 75] for 125 mg of lebrikizumab ev-
ery 4 weeks, 250 mg every 4 weeks, and 250 mg every 2 weeks
[hereinafter, the 3 lebrikizumab groups, respectively]). The
most common reasons for discontinuation were withdrawal
by patient (41 of 280 [14.6%]), lost to follow-up (21 of 280
[7.5%]), and adverse event (9 of 280 [3.2%]).

Patient demographics and disease characteristics were well
matched across groups (Table 1). Consistent with inclusion cri-
teria, the patient population exhibited symptoms of moder-
ate to severe AD based on IGA score, EASI, pruritus NRS score,
percentage BSA involvement, and DLQI. A total of 16 patients
(4 placebo and 12 lebrikizumab) self-reported prior dupil-
umab use.

Primary End Point

Compared with placebo (EASI least squares mean [SD] per-
centage change, -41.1% [56.5%]), lebrikizumab groups
showed dose-dependent, statistically significant improve-
ment in the primary end point vs placebo at week 16: 125 mg
every 4 weeks (-62.3% [37.3%], P = .02), 250 mg every 4
weeks (-69.2% [38.3%], P = .002), and 250 mg every 2
weeks (-72.1% [37.2%], P < .001) (Table 2). Dose-dependent
differences in mean percentage change in the EASI between
placebo-treated patients and lebrikizumab-treated patients
were observed as early as the first visit (week 4), with further
improvements to week 16 (statistical comparison at week 16
only) (eFigure 2 in Supplement 2).

Secondary End Points

Statistically significantly more patients receiving the 250-mg
lebrikizumab dose vs placebo achieved IGA 0/1 response,
EASI50, EASI75, and EASI9O at week 16 (Table 2). Dose-
dependent differences between placebo-treated patients and
lebrikizumab-treated patients were seen as early as the first
visit (week 4), with further improvement to week 16 (Figure 2).
Lebrikizumab patients showed greater improvement vs pla-
cebo patients from baseline at week 16 in mean percentage BSA
involvement, with statistically significant differences ob-
served in the group receiving 250 mg every 2 weeks (Table 2).

Patient-Assessed Measures of Pruritus

Lebrikizumab groups showed dose-dependent, statistically sig-
nificantimprovement in least squares mean percentage change
from baseline in pruritus NRS score at week 16 vs the placebo
group (Table 2) using either no imputation method or MCMC
imputation for missing data (eFigure 3A in Supplement 2).
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Figure 1. CONSORT Diagram Showing Patient Disposition
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Table 1. Baseline Demographics and Disease Characteristics in the Modified Intent-to-Treat Population®

No. (%)

Lebrikizumab

CONSORT indicates Consolidated
Standards of Reporting Trials.

Placebo Every 125 mg Every 250 mg Every 250 mg Every - .
Variable 2wk(n=52) 4wk(n=73) 4wk(n=80) 2wk(n-=75) Abbreviations: BMI, body mass index
Baseline Demographics (calculated as weight in kilograms
divided by height in meters squared);
Age, mean (SD), y 422(182)  36.7(16.5) 40.2(17.9) 38.9 (17.4) BSA, body surface area;
Female 24 (46.2) 46 (63.0) 47 (58.8) 49 (65.3) DLQI, Dermatology Life Quality Index
Race/ethnicity (range, O [no effect of skin disease on
. quality of life] to 30 [maximum effect
White 26 (50.0) 37 (50.7) 42 (52.5) 40 (53.3) on quality of life]); EASI, Eczema Area
Black or African American 16 (30.8) 26 (35.6) 28 (35.0) 23(30.7) and Severity Index;
American Indian or Alaskan native 0 1(1.4) 1(1.3) 1(1.3) '(GA' Investi%a)tor's Global Assessment
8 5-point scale); NRS, numeric rating
L 6(11.5) 8(11.0) 7(8.8) 6(8.0) scale; POEM, Patient-Oriented
Multiple or other 4(7.7) 1(1.4) 2(2.5) 5(6.7) Eczema Measure (range, O [clear]
Ethnicity to 28 [very severe]).
Hispanic or Latino 5(9.6) 14(19.2) 11(13.8) 12 (16.0) ? Percentages are based on the
. . . number of patients in the modified
Not Hispanic or Latino 47 (90.4) 59(80.8) 69 (86.3) 63 (84.0) intent-to-treat population with a
BMI, mean (SD) 29.7 (8.0) 30.1(7.7) 29.2(6.9) 28.1(6.4) nonmissing response.
Baseline Disease Characteristics bSample sizeisn = 79.
Disease duration, mean (SD), y 24.4(17.4) 22.8(15.4) 23.3(16.7)° 22.1(17.2) ¢ Sample sizes are as follows: n = 49
Prior dupilumab use 4(7.7) 4(5.5) 3(3.8) 5(6.7) for placeboand n = 68, n = 77, and
1GA n = 69 for the 3 lebrikizumab
groups, respectively.
3, Moderate 32(61.5) 43 (58.9) 54 (67.5) 53(70.7) dSample sizes are as follows: n = 49
4, Severe 20(38.5) 30 (41.1) 26 (32.5) 22 (29.3) for placebo and n = 68, n = 77, and
EASI, mean (SD) 28.9(11.8) 29.9(13.5) 26.2(10.1) 25.5(11.2) n =70 for the 3 lebrikizumab
. P groups, respectively. Sleep loss NRS
Pruritus NRS score, mean (SD) 7.4(2.4) 7.6 (2.0) 7.1(2.4) 7.6(1.9) ccores reflect interference of itch on
Sleep loss NRS score, mean (SD)? 1.8(1.2) 2.1(1.0) 2.0(1.2) 2.2(1.2) sleep over the past 24 hours on a
BSA involvement, mean (SD), % 46.5(22.7) 45.5 (24.5) 41.1(20.9) 39.4(21.5) 5-point scale (O indicates not at all,
POEM total score, mean (SD) 19.4(68)  215(5.7) 19.9(6.7) 20.4(5.7) g;‘glg'”d'cates unable to sleep
DLQI, mean (SD) 14.1(7.1) 14.5(7.1)® 14.2(7.7) 14.1(6.9) !
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Table 2. Efficacy Outcomes at Week 16 in the Modified Intent-to-Treat Population

Placebo Every 2 wk

Lebrikizumab

125 mg Every 4 wk 250 mg Every 4 wk 250 mg Every 2 wk

Variable (n=52) (n=73) (n=80) (n=75)
Primary End Point
LS mean (SD) % change from baseline in EASI? -41.1 (56.5) -62.3(37.3) -69.2 (38.3) -72.1(37.2)
P value vs placebo? NA .02 .002 <.001
95% Cl of difference? NA -38.6t0-3.9 -46.0to-10.2 -48.3t0-13.6
Secondary End Points
IGA 0/1 response, % 15.3 26.6 33.7 44.6
P value vs placebo® NA .19 .04 .002
EASI50, % 45.8 66.4 77.0 81.0
P value vs placebo® NA .06 .004 <.001
EASI75, % 24.3 43.3 56.1 60.6
P value vs placebo® NA .06 .002 <.001
EASI90, % 11.4 26.1 36.1 44.0
P value vs placebo® NA .08 .006 <.001
Pruritus NRS score LS mean (SD) % change from baseline® 4.3 (55.6) -35.9(55.6) -49.6 (55.6) -60.6 (55.6)
P value vs placebo® NA .005 <.001 <.001
95% Cl of difference® NA -67.9t0-12.5 -81.4t0-26.3 -93.0t0-36.8
No. 22 55 56 50
Pruritus NRS score improvement of 24 points from baseline, % 27.3 41.8 47.4 70.0
P value vs placebo? NA 24 11 <.001
No. 22 55 57 50
BSA involvement LS mean (SD) % change from baseline® -41.8 (40.5) -49.2 (40.5) -60.5 (40.4) -62.6 (40.6)
P value vs placebo® NA .45 .06 .04
95% Cl of difference® NA -26.8t011.9 -37.9t00.5 -40.2to-1.4
No. 24 59 62 59
POEM total score mean (SD) change from baseline® -5.8 (6.9) -8.9 (7.4) -11.4(7.8) -12.4(6.9)
No. 24 59 62 59
DLQI mean (SD) change from baseline” -5.9(6.9) -7.9 (6.7) -9.2 (6.8) -9.7 (7.1)
No. 24 59 62 59

Abbreviations: BSA, body surface area; DLQI, Dermatology Life Quality Index
(range, O [no effect of skin disease on quality of life] to 30 [maximum effect on
quality of life]); EASI, Eczema Area and Severity Index (indicating =50%,
=75%., or =90% improvement from baseline); IGA O/1, Investigator's Global
Assessment (5-point scale, with O indicating clear and 1indicating almost clear);
LS, least squares; NA, not applicable; NRS, numeric rating scale;

POEM, Patient-Oriented Eczema Measure (range, O [clear] to 28 [very severe]).

2 From an analysis of covariance with a factor of treatment group and
corresponding baseline EASI as the covariate. Values have been adjusted for
multiple imputation. Missing data were imputed using Markov chain Monto
Carlo methods.

b From pairwise Cochran-Mantel-Haenszel tests. Missing data were imputed
using Markov chain Monto Carlo methods. Patients with missing baseline

values were not included in the analysis.

€ From an analysis of covariance with a factor of treatment group and
corresponding baseline pruritus NRS score as the covariate. No imputations
were made for missing data.

9 From pairwise Cochran-Mantel-Haenszel tests. No imputations were made
for missing data.

€ From an analysis of covariance with a factor of treatment group and
corresponding baseline BSA involvement as the covariate. No imputations
were made for missing data.

f In accord with the statistical analysis plan, comparisons of statistical

significance were not performed. No imputations were made for missing data.
Responses of “not done” were not included in summaries.

Improvements were observed throughout the trial to week 16
(Figure 2E, with statistical comparison at week 16 only). In ad-
dition, a greater proportion of lebrikizumab-treated patients
vs placebo-treated patients achieved at least a 4-point im-
provement in pruritus NRS score from baseline at week 16, with
statistically significant differences observed in the group re-
ceiving 250 mg every 2 weeks on both imputation methods per-
formed (Table 2 [27.3% placebo vs 70.0% lebrikizumab, 250
mg every 2 weeks; P <.001, no imputation of missing data] and
eFigure 3B in Supplement 2 [39.3% placebo vs 67.2% lebriki-
zumab, 250 mg every 2 weeks; P = .009, MCMC imputa-
tion]). Differences vs placebo-treated patients (4.5% [2 of 44])
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in pruritus NRS score change of at least 4 points were seen as
early as day 2 in the high-dose group: 6.3% (4 of 63), 5.6%
(4 of 71), and 15.3% (9 of 59) for the 3 lebrikizumab groups,
respectively. Improvements with lebrikizumab vs placebo were
observed through week 16 (Figure 2F, with statistical com-
parison at week 16 only).

Efficacy in Patients With Prior Dupilumab Use

Of 16 patients self-reporting prior dupilumab use (4 placebo
patients and 12 lebrikizumab patients [4, 3, and 5 in the 3 leb-
rikizumab groups, respectively]), 9 reported lack of efficacy
with dupilumab. At week 16, compared with O of 4 placebo pa-
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Figure 2. Time Course of Response in the Modified Intent-to-Treat Population (Statistical Comparison at Week 16 Only)
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A-D, Comparisons with placebo from pairwise Cochran-Mantel-Haenszel tests.
Missing values were imputed using Markov chain Monte Carlo methods.
Patients with missing baseline values were not included in the analyses. After
baseline up through week 16, visit summary statistics represent average values
obtained by averaging the summary statistics generated from each imputed
data set. E, Comparisons with placebo from least squares mean and contrast

P values from an analysis of covariance with a factor of treatment group and
corresponding baseline pruritus numeric rating scale score as the covariate.

No imputations were made for missing data (patient numbers fluctuate at each
visit). F, Comparisons with placebo from pairwise Cochran-Mantel-Haenszel

tests. No imputations were made for missing data (patient numbers fluctuate at
each visit). EASI indicates Eczema Area and Severity Index (indicating =50%,
=75%, or =90% improvement from baseline); IGA O/1, Investigator’s Global
Assessment (5-point scale, with O indicating clear and 1indicating almost clear);
and NRS, numeric rating scale.

2P <.01vs placebo.

®p < 05 vs placebo.

€ P <.001vs placebo.

tients, 5 of 12 lebrikizumab patients with prior dupilumab use
achieved EASI75, and 4 of 12 lebrikizumab patients achieved
IGA O/1 response.

Rescue Medication Use

Rescue medication use was approximately 3-fold greater
among placebo-treated patients vs lebrikizumab-treated patients
(eTable 3in Supplement 2). Across treatment groups, most pa-
tients used topical rescue medication only, with the exception
of the group receiving lebrikizumab 250 mg every 4 weeks, in
which more systemic rescue medication was used. Placebo-
treated patients received topical rescue medication earlier
than lebrikizumab-treated patients, and the duration of topical
medication use was greater for placebo-treated patients vs
lebrikizumab-treated patients. These findings suggest that TCS
use would not have confounded our study results. Generally,
outcomes of sensitivity analyses were consistent with those of
the primary analysis and were similar regardless of rescue medi-
cation use (eTable 4 in Supplement 2).
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Safety Assessments

Treatment-emergent adverse events were reported in 24 of
52 placebo patients (46.2%) and in 42 of 73 (57.5%), 39 of 80
(48.8%), and 46 of 75 (61.3%) patients in the 3 lebrikizumab
groups, respectively; most were mild to moderate and did
not lead to trial discontinuation (Table 3). Low rates in
TEAESs of clinical interest (injection site reactions, herpesvi-
rus infections, and conjunctivitis) were reported. Infre-
quently, TEAEs led to discontinuation (in 1 of 52 placebo
patients [1.9%] and in 9 of 228 lebrikizumab patients [3.9%])
(Table 3 and eTable 5 in Supplement 2). No deaths were
reported during the study. Serious TEAEs were reported by
2 of 52 placebo patients (3.8%) (including peripheral edema,
chronic obstructive pulmonary disease, and pulmonary
embolism) and by 4 of 228 lebrikizumab patients (1.8%)
(including chest pain, periprosthetic fracture, hernial
eventration, and panic attack). No serious TEAES were con-
sidered to be related to study drug, and none led to trial
discontinuation.
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Table 3. Summary of Treatment-Emergent Adverse Events (TEAES) in the Safety Population®

No. (%)

Lebrikizumab

Placebo Every 125 mg Every 250 mg Every 250 mg Every
Variable 2wk (n=52) 4wk (n=73) 4 wk (n = 80) 2wk (n = 75) All (n = 228)
Patients reporting >1 TEAE 24 (46.2) 42 (57.5) 39 (48.8) 46 (61.3) 127 (55.7)
No. of TEAES 61 104 115 143 362
Patients reporting 21 serious TEAEs 2(3.8) 2(2.7) 0 2(2.7) 4(1.8)
No. of serious TEAES 3 2 0 2 4
Deaths 0 0 0 0 0
Patients who discontinued study because of TEAEs 1(1.9) 2(2.7) 4 (5.0) 3(4.0) 9(3.9)
Maximum severity
Mild 12(23.1) 21(28.8) 12 (15.0) 20(26.7) 53(23.2)
Moderate 8(15.4) 18 (24.7) 25(31.3) 23(30.7) 66 (28.9)
Severe 4(7.7) 3(4.1) 2(2.5) 3(4.0) 8 (3.5)
Strongest relationship to study drug
Not related 21 (40.4) 34 (46.6) 24 (30.0) 31(41.3) 89(39.0)
Related 3(5.8) 8(11.0) 15(18.8) 15(20.0) 38 (16.7)
Common TEAEs reported in 25% in any lebrikizumab
treatment group
Upper respiratory tract infection 3(5.8) 6(8.2) 9(11.3) 2(2.7) 17 (7.5)
Nasopharyngitis 2(3.8) 4 (5.5) 2 (2.5) 9(12.0) 15 (6.6)
Headache 3(5.8) 3(4.1) 1(1.3) 4(5.3) 8(3.5)
Injection site pain 1(1.9) 0 3(3.8) 4(5.3) 7 (3.1)
Fatigue 0 0 4 (5.0) 0 4(1.8)
TEAEs of clinical interest
Injection site reactions® 1(1.9) 2(2.7) 4 (5.0) 7(9.3) 13 (5.7)
Herpesvirus infections® 2(3.8) 2(2.7) 4 (5.0) 2(2.7) 8 (3.5)
Conjunctivitis? 0 1(1.4) 3(3.8) 2(2.7) 6 (2.6)

2 Treatment-emergent adverse events are those with an onset on or after the
date of first study drug injection. Percentages are based on the number of
patients in the safety population.

®Includes the following injection site-related MedDRA (version 20.1;
MedDRA MSSO) preferred terms: injection site pain, erythema, pruritus,
edema, swelling, rash, dermatitis, infection, and reaction.

€ Includes the following MedDRA (version 20.1; MedDRA MSSO) preferred
terms: oral herpes, herpes zoster, genital herpes, herpes simplex, and eczema
herpeticum. Individual term rates were as follows: 0% (O of 52) (placebo) vs
1.4% (10f 73), 2.5% (2 of 80), and 1.3% (1 of 75) (for the 3 lebrikizumab groups,

respectively) for oral herpes; 0% (O of 52) (placebo) vs 0% (O of 73), 2.5%

(2 of 80), and 1.3% (1 of 75) (for the 3 lebrikizumab groups, respectively) for
herpes zoster; 0% (O of 52) (placebo) vs 1.4% (1 of 73), 0% (O of 80), and 0%
(0 of 75) (for the 3 lebrikizumab groups, respectively) for genital herpes;

1.9% (1 of 52) (placebo) vs 0% (O of 73), 0% (O of 80), and 0% (O of 75)

(for the 3 lebrikizumab groups, respectively) for herpes simplex; and 1.9%
(10f 52) (placebo) vs 0% (O of 73), 0% (O of 80), and 0% (O of 75) (for the

3 lebrikizumab groups, respectively) for eczema herpeticum.

9Includes the following MedDRA (version 20.1; MedDRA MSSO) preferred
terms: conjunctivitis, conjunctivitis bacterial, and conjunctivitis allergic.

Common TEAEs (25% in any lebrikizumab group) in-
cluded upper respiratory tract infection, nasopharyngitis,
headache, injection site pain, and fatigue (Table 3). Few
lebrikizumab-treated patients reported TEAEs of clinical in-
terest, namely, injection site reactions, herpesvirus infec-
tions, and conjunctivitis (Table 3). Low rates of conjunctivitis
were reported (preferred terms by MedDRA, version 20.1;
MedDRA MSSO: conjunctivitis, conjunctivitis bacterial, or con-
Junctivitis allergic), with no patients who received placebo re-
porting conjunctivitis vs 1.4% (1 0of 73), 3.8% (3 of 80), and 2.7%
(2 of 75) of patients in the 3 lebrikizumab groups, respec-
tively. All of these conjunctivitis adverse events were moder-
ate in severity, and none of these events led to discontinua-
tion of study medication or the study; prior conjunctivitis
history was not systematically captured. A similar rate of
herpesvirus infections was reported in placebo patients and
in all lebrikizumab-treated patients (Table 3). Injection site
reactions were reported in less than 6% (13 of 228) of all
lebrikizumab-treated patients.
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No notable differences were observed between placebo pa-
tients and lebrikizumab patients with respect to physical ex-
amination results, vital signs, electrocardiogram measure-
ments, and laboratory findings. Small increases in eosinophil
counts were observed at week 4 in lebrikizumab patients; these
changes were transient, and levels approached baseline val-
ues by week 16 (eFigure 4 in Supplement 2).

|
Discussion

During 16 weeks of treatment, lebrikizumab showed rapid,
dose-dependent efficacy across a broad range of key AD
clinical manifestations, including skin lesions, pruritus, and
quality oflife, in adult patients with moderate to severe AD not
previously controlled by standard topical therapies. All 3
lebrikizumab groups showed dose-dependent, statistically sig-
nificant improvement in the primary end point (mean per-
centage change in the EASI from baseline to week 16) vs pla-
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cebo, which was supported by statistically significant
improvements among the groups receiving 250 mg of lebriki-
zumab in secondary outcomes, including IGA 0O/1 response,
EASI50, EASI75, EASIOO, pruritus NRS score, POEM total score,
and DLQI.

Pruritus, which has substantial negative consequences for
quality of life in AD,° is regarded as the most burdensome
symptom among patients with AD.3%-3! Rapid, robust efficacy
was observed with lebrikizumab on pruritus, which was
measured daily by patients using an 11-point NRS. A reduc-
tion in itch severity was observed by day 2 in the high-dose
lebrikizumab-treated patients. These data are consistent with
preclinical evidence that IL-13 directly sensitizes sensory neu-
rons to respond to pruritogens.'® The rapid onset of itch relief
seen herein suggests that lebrikizumab may help ameliorate
the substantial patient burden of itch in addition to concur-
rent improvement in clinical measures of disease severity.

The clinical success of dupilumab, an anti-IL-4Ra mono-
clonal antibody approved in the United States for treatment
of adults and adolescents with moderate to severe AD,>? vali-
dated the importance of type 2 immune cytokine activation
in AD pathophysiology.*** Dupilumab blocks downstream sig-
naling of both IL-4 and IL-13, precluding the ability to discern
which cytokine has a more central role in AD pathophysiol-
ogy. The phase 2b data herein, prior successful investiga-
tional treatment of AD with lebrikizumab,?! and phase 2b
data in AD with another monoclonal antibody acting on IL-13
(tralokinumab)?® suggest that IL-13 may be the central patho-
genic mediator in AD. This hypothesis is supported by AD
transcriptome data showing dominant expression of IL-13 cyto-
kine, with much lower levels of IL-4 cytokine,3®3” as well as
by the predominance of IL-13 and IL-13-producing cells in the
circulation of patients with AD.'*-3#-4! These phase 2b data pro-
vide additional clinical support for the central role of IL-13 in
AD pathophysiology and suggest that IL-13 inhibition alone may
be sufficient for therapeutic responses in patients with AD.

Lebrikizumab was generally well tolerated, which is con-
sistent with the safety profile observed in more than a dozen
prior phase 2 and phase 3 lebrikizumab trials across multiple
indications, during which more than 4500 patients received
lebrikizumab.?-#2-4” Most TEAEs were mild or moderate in se-
verity and did not lead to discontinuation. Few lebrikizumab-
treated patients reported TEAEs of clinical interest, inclu-
ding injection site reactions, herpesvirus infections, and
conjunctivitis.

While the prevalence of conjunctivitis is increased among
patients with AD vs healthy controls, dupilumab-induced con-
junctivitis has emerged as a notable tolerability issue in dupi-
lumab clinical trials and in real-world evidence from regis-
tries, ranging from 9% to 38%.%8° Across all lebrikizumab AD
studies, conjunctivitis rates have been low and similar to those
in placebo-treated patients, with no clear dose-response pat-
tern observed.?"*” Similar results have been reported in the
phase 2b AD study of tralokinumab,3 suggesting that selec-
tive IL-13 blockade may not (or only minimally) increase risk
of conjunctivitis in AD, which will be further clarified in larger
phase 3 studies. It has been proposed that inhibition of IL-4
signaling through the type 1 receptor (IL-4Ra and common
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gamma chain) may trigger Ty;2 to Tyl polarization, which leads
to interferon y-mediated goblet cell apoptosis and reduction
in mucin production®°->2; this in turn leads to development of
dry eye and conjunctivitis.>**°> Numerous investigations have
been performed to investigate the risk factors for dupilumab-
associated conjunctivitis given the high rates observed in clini-
cal trials and real-world experience.>®® Biopsy specimens from
dupilumab-treated patients with AD who developed conjunc-
tivitis showed substantial scarcity of intraepithelial goblet
cells.>® Further data are needed to assess the mechanisms un-
derlying dupilumab-induced conjunctivitis. Notably, rates of
conjunctivitis were comparatively lower in our trial with leb-
rikizumab, no apparent dose-response relationship was ob-
served, and no events resulted in discontinuation of study
medication or the study.

Based on these phase 2bresults and clinical data to date, leb-
rikizumab could be an important addition to the AD treatment
landscape and a central therapeutic agent in the treatment para-
digm. In addition to the rapid onset of lebrikizumab action
(eg, itch relief by day 2) and the possibility of reduced risk for
TEAESs of clinical interest (ie, injection site reactions, herpesvi-
rus infections, and conjunctivitis) vs other biologic agents and
small-molecule inhibitors in development, lebrikizumab may
offer the possibility of convenient once-monthly dosing: improve-
ments observed with once-monthly dosing were generally con-
sistent with those of twice-monthly dosing. Indeed, the complex
AD pathophysiology may warrant treatment options that target
different cytokines and cytokine receptors to account for specific
immunologic AD subtypes and a corresponding personalized
treatment approach.!2-6©

Limitations

There are several limitations to this study. First, AD is a chronic
disease, and additional studies are needed to assess efficacy
beyond 16 weeks, including the potential for less frequent
maintenance dosing and maintenance of response over time.
Second, the primary analysis did not account for TCS use. How-
ever, outcomes of sensitivity analyses were similar to those of
the primary analyses and consistent regardless of rescue medi-
cation use, suggesting that TCS use did not confound results.
Third, AD has high prevalence among adults and children in
the United States,® and this study only evaluated lebriki-
zumab in adults, limiting generalizability of our findings.

|
Conclusions

These data support the central role of IL-13 in AD pathophysi-
ology. If these findings replicate in phase 3 studies,
lebrikizumab may meaningfully advance the standard of care
for moderate to severe AD. Taken together, the broad and ro-
bustimprovements in AD clinical manifestations observed with
lebrikizumab, along with its favorable safety profile, suggest
that it may be an efficacious and well-tolerated treatment for
moderate to severe AD. A follow-up phase 3 program?>-2¢ was
initiated in October 2019 to evaluate long-term efficacy and
safety of lebrikizumab, maintenance therapy regimens, and
therapeutic use in younger patients.
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