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ABSTRACT

Introduction:  A systematic literature review 
and network meta-analysis (NMA) were con-
ducted to compare the short-term efficacy of 
lebrikizumab to other biologic and Janus kinase 
(JAK) inhibitor monotherapies approved for 

moderate-to-severe atopic dermatitis in adults 
and adolescents.
Methods:  The NMA included randomized, 
double-blind, placebo-controlled monotherapy 
phase 2 and 3 trials of biologics (lebrikizumab 
250  mg every 2  weeks [Q2W], dupilumab 
300 mg Q2W, and tralokinumab 300 mg Q2W) 
and JAK inhibitors (abrocitinib 100/200  mg 
daily, baricitinib 2/4 mg daily, and upadacitinib 
15/30  mg daily) at approved doses. Efficacy 
outcomes included the proportions of patients 
achieving Eczema Area and Severity Index 
(EASI) improvement, an Investigator Global 
Assessment of 0 or 1 (IGA 0/1), and a ≥ 4-point 
improvement in pruritus/itch numeric rating 
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scale score at 12 weeks (abrocitinib) or 16 weeks 
(other treatments). Itch was also assessed at 
week 4. A Bayesian NMA employing baseline 
risk-adjusted random effects models was used 
to estimate treatment differences.
Results:  Twenty-two monotherapy studies 
involving 8531 patients were included in the 
NMA. By week 12/16, lebrikizumab had supe-
rior odds of achieving IGA 0/1 and itch improve-
ment compared to baricitinib and tralokinumab; 
similar odds to dupilumab, abrocitinib, and 
upadacitinib 15 mg; and inferior odds to upa-
dacitinib 30 mg. Additionally, lebrikizumab had 
a higher probability of improving EASI than 
baricitinib 2 mg; similar probability to barici-
tinib 4 mg, tralokinumab, dupilumab, abroci-
tinib, and upadacitinib 15 mg; and lower prob-
ability than upadacitinib 30 mg daily. At week 4, 
lebrikizumab had superior odds of improving 
itch compared to tralokinumab; similar odds to 
baricitinib, dupilumab, and abrocitinib 100 mg; 
and inferior odds to abrocitinib 200 mg and 
upadacitinib.
Conclusion:  Among biologics, lebrikizumab 
was comparable to dupilumab and superior to 
tralokinumab in improving response rates at 
week 16. Upadacitinib 30 mg was the only JAK 
inhibitor with superior response rates compared 
to lebrikizumab.

Keywords:  Atopic dermatitis; Eczema Area and 
Severity Index; Investigator Global Assessment; 
Lebrikizumab; Network meta-analysis; Pruritus/
itch Numeric Rating Scale

Key Summary Points 

Advanced systemic monotherapies are avail-
able for moderate-to-severe atopic dermatitis 
(AD), but there is limited evidence compar-
ing these monotherapies in head-to-head 
clinical trials.

The present network meta-analysis (NMA) 
aimed to evaluate the short-term efficacy of 
approved interleukin (IL)-13/IL-4 biologics 
(lebrikizumab, dupilumab, tralokinumab) 
and Janus kinase (JAK) inhibitors (abroci-
tinib, baricitinib, and upadacitinib) as mono-
therapies for moderate-to-severe AD.

Among biologics, lebrikizumab was com-
parable to dupilumab and was superior to 
tralokinumab in improving response rates at 
week 16.

Upadacitinib 30 mg daily had superior effi-
cacy as compared to all biologics at week 16.

This NMA suggests that lebrikizumab is 
a highly promising first-line biologic for 
moderate-to-severe AD, offering patients 
meaningful improvements in the signs and 
symptoms of AD.

INTRODUCTION

Atopic dermatitis (AD) is a chronic, burdensome 
inflammatory skin disease characterized by skin 
lesions, pruritus, and sleep disturbance [1–3]. 
Pruritus is the universal symptom in AD [4] and 
is particularly troublesome at night, disrupting 
sleep and leading to daytime sleepiness, ulti-
mately impairing health-related quality-of-life 
and increasing the economic burden placed on 
patients [1, 2, 5, 6]. Patients with moderate-to-
severe AD are often initially treated with topical 
corticosteroids; however, many patients require 
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long-term systemic management to control 
symptoms. Advanced systemic treatments can 
be given as monotherapy or combined with top-
ical corticosteroids and include biologics (e.g., 
dupilumab, tralokinumab, and lebrikizumab), 
and Janus kinase (JAK) inhibitors (e.g., abroci-
tinib, baricitinib, and upadacitinib) [7].

Although JAK inhibitors have shown efficacy 
in treating AD and have a fast onset of action, 
their use requires careful monitoring to mini-
mize the risk of side effects [8–12]. The JAK 
inhibitors have US Food and Drug Administra-
tion (FDA)-issued boxed warnings and other 
labeling advisories that alert healthcare pro-
viders to the risk of serious infections, mortal-
ity, cancer, cardiovascular events, and throm-
bosis [13–15]. In contrast, biologics such as 
dupilumab, tralokinumab, and lebrikizumab 
have more favorable safety profiles in AD [16]. 
Dupilumab and tralokinumab are approved for 
moderate-to-severe AD in adults and adolescents 
[17–20]. Recent clinical trials demonstrated that 
lebrikizumab monotherapy has a robust efficacy 
and safety profile in adults and adolescents 
with moderate-to-severe AD [21–25], and leb-
rikizumab is now approved 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 candidates for systemic therapy 
[26, 27].

Evidence from head-to-head clinical trials 
comparing AD monotherapies is limited. The 
Heads Up phase 3 trial compared the short-term 
efficacy of upadacitinib (30 mg orally once daily 
[QD]) with dupilumab (300 mg subcutaneously 
every 2 weeks [Q2W]) without a placebo arm 
[28]. This trial, the first to directly compare a JAK 
inhibitor with a biologic, found that approxi-
mately 10% more patients treated with upadaci-
tinib achieved a clinical response than patients 
treated with dupilumab at week 16. However, 
the efficacy of other AD monotherapies, includ-
ing lebrikizumab, has not been compared in 
head-to-head clinical trials. A network meta-
analysis (NMA) is a widely accepted and robust 
method to compare multiple treatments that 
have not been directly compared in randomized 
clinical trials [29, 30]. Previous NMAs have 
examined the short-term efficacy of treatments 
for moderate-to-severe AD in adults [31–36]. 

These NMAs, however, did not include adoles-
cents, well-conducted phase 2 clinical trials, and 
the most recent phase 3 clinical trials [31–35], 
or they included non-approved doses, including 
doses lower than those approved for treatment 
of AD, which could affect efficacy outcomes [31, 
32]. A recent NMA also combined data from 
both monotherapy and combination therapy 
trials in their analysis [36]. The objective of this 
NMA was to evaluate the short-term efficacy of 
lebrikizumab monotherapy as compared with 
other advanced systemic monotherapies used 
to treat adults or adolescents with moderate-to-
severe AD.

METHODS

Ethical Approval

This study is based on previously conducted 
studies and does not contain any new studies 
with human participants or animals performed 
by any of the authors.

Data Sources and Study Selection

A systematic literature review was conducted 
according to PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analy-
ses) guidelines [37]. Phase 2 and 3 randomized, 
double-blind, placebo-controlled clinical trials 
evaluating advanced systemic monotherapies 
in adults (≥ 18 years) and/or adolescents (≥ 12 
to < 18 years) with moderate-to-severe AD were 
eligible for inclusion (Table S1). Advanced sys-
temic monotherapies included lebrikizumab, 
abrocitinib, baricitinib, dupilumab, traloki-
numab, and upadacitinib. Only approved dos-
ing regimens were included to ensure relevance 
of the results to clinical practice and policy 
decision-making [13, 14, 17–20, 38]. Different 
doses of the same monotherapy were consid-
ered independent treatments. The systematic 
literature search was performed on records 
up to April 2023, with no additional trials of 
advanced systemic monotherapies published 
as of August 2024. Data sources included elec-
tronic databases, conference abstracts, clinical 
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trial registries, and reference lists of published 
literature. A detailed description of the search 
strategies for each database is provided in 
Tables S2–4. A feasibility assessment was con-
ducted to determine which studies identified 
in the systematic literature review could be 
included in the NMA. Risk of bias was assessed 
for each study using the Cochrane Risk of Bias 
assessment tool [39]. Additional information 
on the search strategy used to identify eli-
gible studies and the subsequent feasibility 
assessment is described in the Supplementary 
Methods.

Efficacy Outcomes

Efficacy outcomes included the proportions of 
patients achieving Eczema Area and Severity 
Index (EASI) improvement ≥ 90% from base-
line (EASI 90), ≥ 75% from baseline (EASI 75), 
and ≥ 50% from baseline (EASI 50) [40]; the 
proportion of patients achieving an Investiga-
tor Global Assessment of 0 (clear) or 1 (almost 
clear) (IGA 0/1) [41] with a 2-point improve-
ment; and the proportion of patients achiev-
ing a ≥ 4-point improvement in pruritus/itch 
numeric rating scale (NRS) score from baseline 
[42]. Included studies either did not define the 
IGA scale (n = 17) or used the validated IGA for 
AD (vIGA-AD) scale (n = 5) [43]. Timepoints 
for efficacy endpoints were selected to assess 
responses during the initial phase of treatment 
(4–16 weeks). EASI, IGA, and pruritus/itch NRS 
responses were evaluated at week 16 for lebriki-
zumab, baricitinib, dupilumab, tralokinumab, 
and upadacitinib and at week 12 for abroci-
tinib. Early response to treatment was also 
assessed at week 4 using the pruritus/itch NRS. 
Non-responder imputation (NRI) was used for 
all analyses to address missing outcome data. 
This approach was explicitly reported in most 
studies. In cases where the imputation method 
was not explicitly reported, it was assumed that 
NRI was used.

Statistical Analysis

To estimate differences in efficacy between 
lebrikizumab and each comparator, Bayesian 
NMAs were conducted in accordance with 
National Institute for Health and Care Excel-
lence (NICE) guidelines [44–46] using Open-
BUGS (version 3.2.3) and R (version 4.2.2) 
through the R package R2OpenBUGS [47–49]. 
Fixed effects (FE) and random effects (RE) mod-
els with or without adjustment for baseline risk 
were independently fitted for each outcome 
[44, 45]. Baseline risk-adjusted models were 
preferred if the baseline risk coefficient had 
credible intervals (CrIs) that did not contain 
zero. Based on model fit statistics, the appropri-
ate RE or FE model (with or without baseline 
risk adjustment) was selected. RE models were 
preferred over FE models unless the deviance 
information criterion (DIC) of the FE model 
was meaningfully lower (i.e., ≤ 5 points) than 
that of the RE model [50, 51]. A difference in 
DIC of 3–7 points is often considered mean-
ingful when comparing different models [52]. 
Additional information on model specification 
and assessment of fit is described in the Sup-
plementary Methods.

Absolute probabilities, numbers needed 
to treat (NNT), odd ratios (ORs), and surface 
under the cumulative ranking curve (SUCRA) 
scores were estimated. Comparative efficacy 
was determined by examining the 95% CrIs 
for ORs. Lebrikizumab was considered superior 
or inferior to another treatment if that treat-
ment’s 95% CrIs excluded 1. Sensitivity analy-
ses were conducted in networks restricted to 
only phase 3 trials. Sensitivity analyses were 
also conducted to adjust for baseline disease 
severity through network meta-regressions for 
EASI and IGA 0/1 response networks. The net-
work meta-regression models for the respective 
networks adjusted for mean EASI at baseline 
and the proportion of patients with an IGA of 
4 at baseline.
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RESULTS

Systematic Literature Review

Of 8392 unique records identified in the sys-
tematic literature review, 2318 records were 
assessed for eligibility, and 53 records of mon-
otherapy studies were identified that reported 
unique results. Twenty-two clinical trials 
of advanced systemic monotherapies were 
considered eligible for the NMA assessment 
(Fig. 1). These 22 trials included 8531 patients 
who received either placebo or one of the fol-
lowing monotherapies: lebrikizumab 250 mg 
Q2W, abrocitinib 100 mg QD and 200 mg QD, 
baricitinib 2 mg QD and 4 mg QD, dupilumab 
300 mg Q2W, tralokinumab 300 mg Q2W, and 

upadacitinib 15 mg QD and 30 mg QD. All 
22 included studies were double-blind, rand-
omized, placebo-controlled clinical trials and 
were published between 2016 and 2023. All 
except two studies were multinational trials: 
NCT03912259 [53] was a trial of dupilumab 
conducted solely in China, and NCT03443024 
[54] was a trial of lebrikizumab conducted 
solely in the USA. Six of the included studies 
were phase 2 or 2b trials, and 16 were phase 3 
trials. All studies were at least 12 weeks in dura-
tion. Two studies had a crossover design (ECZ-
TRA 3 and Rising Up); however, crossover was 
allowed only at week 16 and did not affect the 
endpoints of this NMA.

Fig. 1   PRISMA diagram for the SLR. Fifty-three unique 
studies were identified by the SLR and assessed for their 
eligibility to be included in NMAs. Studies that did not 
report on a lebrikizumab dose of interest or an interven-
tion or dose not approved by the European Medicines 
Agency or US Food and Drug Administration for AD 
were excluded. To ensure appropriate study design, exten-
sion studies or studies with a non-randomized initial treat-
ment period were excluded. To remove bias arising from 

absence of a placebo control arm, studies that were not 
placebo controlled were excluded. Studies that did not 
report data on outcomes of interest were excluded. Twenty-
two monotherapy studies were eligible for inclusion in 
NMAs. AD, atopic dermatitis; NMA, network meta-
analysis; PRISMA, Preferred Reporting Items for System-
atic Review and Meta-Analyses; SLR, systematic literature 
review
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Feasibility Assessment and Model Fit

Overall, NMAs were deemed to be feasible for 
all efficacy outcomes. Networks were defined 
by the availability of outcomes reported in 
the included trials (Fig. 2). For most studies, 
data were available for all outcomes of interest. 
All 22 included studies had data available for 
EASI and IGA endpoints. Twenty studies had 
data available for reduction in pruritus/itch 
NRS from baseline to week 16, and 17 studies 
had data available for reduction in pruritus/
itch NRS from baseline to week 4. The risk of 
bias assessment showed that the overall risk 
of bias among studies included in this NMA 
was limited (Fig. S1). All studies reported all 
outcome data and had adequate methods of 
randomization, allocation concealment, and 
blinding. One study was assessed as having 
unclear reporting of outcome data because 
two patients did not receive study treatment 

and were excluded from the efficacy analysis. 
Another study was considered to potentially 
have other sources of bias due to a small sam-
ple size.

Variation across studies in baseline char-
acteristics, including potential treatment 
effect modifiers, was considered minimal 
(Tables  S5–6, Fig.  S2–13). Heterogeneity 
between studies in baseline mean age and 
time since AD diagnosis was identified for 
two trials in adolescents (ECZTRA 6 and AD 
ADOL). Reported race was mostly consistent 
across studies; however, one study conducted 
in China (EFC15116) included only Asian 
patients. Body mass index (BMI) was compa-
rable among the few studies that reported this 
baseline characteristic. Heterogeneity in base-
line EASI, proportion of patients with a base-
line IGA of 4, and placebo EASI response was 
observed. Goodness-of-fit statistics supported 
the use of RE models adjusted for baseline risk 
for all outcomes (Tables S7–10).

Fig. 2   Network meta-analysis diagram. This NMA dia-
gram shows the network for EASI response and IGA 0/1 
response. The network for ≥ 4-point reduction in pruritus/
itch NRS at week 16 is identical, except without the ECZ-
TRA 5 and JADE MOA trials. The network for ≥ 4-point 
reduction in pruritus/itch NRS at week 4 is similar except 

without the ECZTRA  5, JADE MOA, NCT03912259, 
NCT01859988, and NCT02925117 trials. EASI, eczema 
area and severity index; IGA, Investigator Global Assess-
ment; NMA, network meta-analysis; NRS, numeric rating 
scale; QD, daily; Q2W, every 2 weeks
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Efficacy Endpoints

Lebrikizumab 250 mg Q2W had superior odds 
of achieving an IGA 0/1 by week 16 as com-
pared to baricitinib 2 mg QD (OR 0.40, 95% CrI 
0.23–0.66), baricitinib 4  mg QD (OR 0.43, 
95% CrI 0.23–0.80), and tralokinumab 300 mg 
Q2W (OR 0.46, 95% CrI 0.31–0.68) (Fig. 3). Leb-
rikizumab 250 mg Q2W had comparable odds 
of achieving an IGA 0/1 by week 12 or 16 rela-
tive to abrocitinib 100 mg QD (OR 0.70, 95% CrI 
0.44–1.15), dupilumab 300 mg Q2W (OR 1.01, 
95%  CrI 0.64–1.54), abrocitinib 200  mg QD 
(OR 1.38, 95% CrI 0.88–2.23), and upadacitinib 
15 mg QD (OR 1.52, 95%CrI 0.92, 2.41). Lebriki-
zumab 250 mg Q2W had inferior odds of achiev-
ing IGA 0/1 as compared to upadacitinib 30 mg 
QD (OR 2.73, 95% CrI 1.67–4.32).

Patients receiving upadacitinib 30 mg QD 
had the highest probability of achieving an 
EASI 75 response followed by patients receiv-
ing abrocitinib 200 mg QD, upadacitinib 15 mg 
QD, dupilumab 300 mg Q2W, and lebrikizumab 
250 mg Q2W (Fig. 4). Patients receiving lebriki-
zumab 250 mg Q2W had a higher probability 
of achieving an EASI 75 response than patients 
receiving tralokinumab 300 mg Q2W, baricitinib 

4 mg QD, and baricitinib 2 mg QD. Lebriki-
zumab 250 mg Q2W had a similar probability 
of achieving an EASI 75 response as dupilumab 
300 mg Q2W. Treatment rankings for EASI 50 
and 90 response were similar to those for 
EASI 75 response.

Pruritus/itch NRS response for all treatments 
was assessed at week 4 and week 12 or 16. At 
week 4, patients receiving lebrikizumab 250 mg 
Q2W had superior odds of achieving a ≥ 4-point 
reduction in pruritus/itch NRS as compared to 
patients receiving tralokinumab 300 mg Q2W 
(OR 0.37, 95% CrI 0.19–0.70) (Fig. 5a). Leb-
rikizumab 250 mg Q2W had comparable odds 
of achieving a ≥ 4-point reduction in pruritus/
itch NRS at week 4 relative to baricitinib 2 mg 
QD (OR 0.52, 95% CrI 0.27–1.01), dupilumab 
300 mg Q2W (OR 0.67, 95% CrI 0.38–1.18), 
baricitinib 4  mg QD (OR 0.93, 95%  CrI 
0.46–1.94), and abrocitinib 100 mg QD (OR 
1.33, 95% CrI 0.68–2.50). Lebrikizumab 250 mg 
Q2W had inferior odds of achieving a ≥ 4-point 
reduction in pruritus/itch NRS as compared 
to upadacitinib 15 mg QD (OR 2.90, 95% CrI 
1.59–5.22), abrocitinib 200 mg QD (OR 3.16, 
95% CrI 1.63–5.86), and upadacitinib 30 mg QD 
(OR 4.87, 95% CrI 2.68–8.79).

Fig. 3   IGA  0/1 response relative to lebrikizumab at 
week  12/16. The forest plot was derived from Bayesian 
NMA using a baseline-risk adjusted RE model. Results 
are given as ORs and 95% CrIs for each comparator treat-
ment versus lebrikizumab. For each trial, endpoints were 

measured at the primary endpoint timepoint (i.e., week 12 
for abrocitinib and week 16 for all other treatments). CrI, 
credible interval; IGA, investigator global assessment; 
NMA, network meta-analysis; OR, odds ratio; QD, daily; 
Q2W, every 2 weeks; RE, random effects
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At week 12 or 16, however, the ranking of 
other monotherapies changed because of dif-
ferences in the degree of improvement in itch 
reduction between weeks 4 and 12/16 (Fig. 5b). 
Patients receiving lebrikizumab 250 mg Q2W 
had better odds of achieving a ≥ 4-point 
improvement in pruritus/itch NRS at week 16 
than patients receiving baricitinib 2 mg QD (OR 
0.28, 95% CrI 0.15–0.51), baricitinib 4 mg QD 
(OR 0.35, 95% CrI 0.18–0.68), and tralokinumab 
300 mg Q2W (OR 0.39, 95% CrI 0.23–0.63). 
Lebrikizumab 250 mg Q2W had comparable 
odds of pruritus/itch NRS improvement relative 
to abrocitinib 100 mg QD (OR 0.78, 95% CrI 
0.47–1.24), dupilumab 300 mg Q2W (OR 0.79, 
95% CrI 0.48–1.24), upadacitinib 15 mg QD 
(OR 1.19, 95% CrI 0.72–1.93), and abrocitinib 
200 mg QD (OR 1.43, 95% CrI 0.86–2.28). Leb-
rikizumab 250 mg Q2W had inferior odds of 
achieving a ≥ 4-point reduction in pruritus/itch 
NRS as compared to upadacitinib 30 mg QD at 
week 16 relative (OR 1.84, 95% CrI 1.08–2.93). 
SUCRA-based treatment rankings indicated sub-
stantial overlap in CrIs (Tables S12–13).

NNT

Overall, NNT rankings for achieving IGA 0/1, 
EASI 75, or ≥ 4-point reduction in pruritus/itch 
NRS were generally consistent across treatments 
(Table S11). Lebrikizumab 250 mg Q2W had an 

NNT of 3.93 (95% CrI 3.04–5.33) for IGA 0/1, 
which was more favorable than tralokinumab 
300 mg Q2W (8.82; 95% CrI 6.36–13.03) and 
baricitinib 2 mg QD (10.54; 95% CrI 6.49–21.47). 
Lebrikizumab’s NNT for IGA 0/1 was compara-
ble to abrocitinib 200 mg QD (3.04; 95% CrI 
2.41–4.05), upadacitinib 15  mg QD (2.84; 
95% CrI 2.30–3.95), dupilumab 300 mg Q2W 
(3.89; 95% CrI 3.11–5.46), abrocitinib 100 mg 
QD (5.42; 95% CrI 3.90–8.12), and baricitinib 
4 mg QD (9.35; 95% CrI 5.28–21.09). Only upa-
dacitinib 30 mg QD (2.01; 95% CrI 1.74–2.57) 
had a more favorable NNT than lebrikizumab 
for IGA 0/1.

Lebrikizumab 250 mg Q2W had an NNT of 
2.82 (95% CrI 2.28–3.66) for EASI 75, which 
was more favorable than tralokinumab (5.00; 
95% CrI 3.85–6.76), baricitinib 4 mg QD (5.82; 
95% CrI 3.80–10.43), and baricitinib 2 mg QD 
(7.55; 95%  CrI 4.91–13.86). Lebrikizumab’s 
NNT for EASI 75 was comparable to abrocitinib 
200  mg QD (1.97; 95%  CrI 1.71–2.33), upa-
dacitinib 15 mg QD (2.04; 95% CrI 1.79–2.43), 
dupilumab 300  mg Q2W (2.64; 95%  CrI 
2.27–3.16), and abrocitinib 100 mg QD (3.22; 
95% CrI 2.56–4.27). Only upadacitinib 30 mg 
QD (1.60; 95% CrI 1.47–1.80) had a more favora-
ble NNT than lebrikizumab for EASI 75.

For a ≥ 4-point reduction in pruritus/itch NRS 
at week 4, lebrikizumab 250 mg Q2W had an 
NNT of 4.95 (95% CrI 3.43–7.74), which was 
more favorable than tralokinumab 300  mg 

Fig. 4   Probability (95%  CrI) of achieving EASI response 
at week 12/16. The bar graph shows the absolute probabil-
ity of achieving EASI  50, 75, and 90, along with the cor-
responding 95%  CrIs, using a baseline-risk adjusted RE 
model. For each trial, endpoints were measured at the pri-

mary endpoint timepoint (i.e., week 12 for abrocitinib and 
week  16 for all other treatments). CrI, credible interval; 
EASI, Eczema Area and Severity Index; QD, daily; Q2W, 
every 2 weeks; RE, random effects
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Q2W (16.67; 95%  CrI 8.35–47.44) but less 
favorable than upadacitinib 30 mg QD (1.75; 
95%  CrI 1.50–2.22), abrocitinib 200  mg QD 
(2.15; 95% CrI 1.77–2.81), and upadacitinib 
15 mg QD (2.25; 95% CrI 1.80–3.08). Lebriki-
zumab’s NNT for week-4 itch response was 
comparable to dupilumab 300 mg Q2W (7.43; 
95% CrI 5.03–12.20), abrocitinib 100 mg QD 

(3.87; 95% CrI 2.81–5.79), baricitinib 4 mg QD 
(5.27; 95% CrI 3.15–10.71), and baricitinib 2 mg 
QD (10.04; 95% CrI 5.62–23.10). For a ≥ 4-point 
reduction in pruritus/itch NRS at week 12/16, 
lebrikizumab 250 mg Q2W had an NNT of 2.90 
(95% CrI 2.26–3.80), which was more favora-
ble than tralokinumab 300  mg Q2W (7.03; 
95% CrI 4.81–11.17), baricitinib 4 mg QD (8.10; 

Fig. 5   ≥4 point reduction in pruritus/itch NRS response 
relative to lebrikizumab. The forest plot was derived from 
Bayesian NMA using a baseline-risk adjusted RE model. 
Results are given as ORs and 95% CrIs for each compara-
tor treatment versus lebrikizumab. a Pruritus/itch NRS 
response at week 4. b Pruritus/itch NRS response at week 

12/16. For each trial, endpoints were measured at the pri-
mary endpoint timepoint (i.e., week 12 for abrocitinib and 
week 16 for all other treatments). CrI, credible interval; 
NMA, network metaanalysis; NRS, numeric rating scale; 
OR, odds ratio; QD, daily; Q2W, every 2 weeks; RE, ran-
dom effects
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95% CrI 4.42–19.64), and baricitinib 2 mg QD 
(11.12; 95% CrI 6.11–29.30). Lebrikizumab’s 
NNT for week-12/16 itch response was compa-
rable to dupilumab 300 mg Q2W (3.47; 95% CrI 
2.78–4.58), abrocitinib 100  mg QD (3.50; 
95% CrI 2.67–4.91), upadacitinib 15 mg QD 
(2.57; 95% CrI 2.09–3.29), abrocitinib 200 mg 
QD (2.31; 95% CrI 1.90–2.93), and upadacitinib 
30 mg QD (2.02; 95% CrI 1.74–2.46).

Sensitivity Analyses

Secondary analyses including only phase 3 tri-
als and network meta-regressions adjusting for 
baseline EASI and IGA yielded findings gener-
ally consistent with the primary analyses. In an 
analysis of phase 3 trials only, findings for EASI 
response, IGA 0/1 response, and pruritus/itch 
NRS response were comparable to the primary 
analysis (Table S14). When adjusting for base-
line mean EASI and the proportion of patients 
with an IGA score ≥ 4 at baseline, results were 
broadly comparable to the primary analysis. 
The CrIs of the estimated baseline severity coef-
ficient included zero, and model fit was not 
improved in these adjusted models as compared 
to the corresponding primary analysis model 
(Tables S15–16). It was therefore concluded that 
the primary analyses were not biased by the lim-
ited variation seen in baseline severity across 
studies.

DISCUSSION

This NMA assessed the short-term efficacy of leb-
rikizumab and other advanced systemic mono-
therapies approved for moderate-to-severe AD. 
Lebrikizumab was superior to tralokinumab on 
all measured outcomes at week 16. Although 
lebrikizumab was comparable to dupilumab on 
all measured outcomes at week 16, it showed a 
trend toward better odds for itch improvement 
than dupilumab at weeks 4 and 16. This may 
be due to lebrikizumab’s potent and selective 
inhibition of interleukin (IL)-13 [55]. As com-
pared to JAK inhibitors, lebrikizumab was supe-
rior to baricitinib for all outcomes at week 16 
and comparable to abrocitinib 100  mg QD. 

However, abrocitinib 200 mg QD and upadaci-
tinib 15 mg QD were superior to lebrikizumab 
for EASI response, though lebrikizumab was 
comparable to these JAK inhibitors for IGA 0/1 
and itch reduction at week 12/16. Only upadaci-
tinib 30 mg QD was superior to lebrikizumab in 
comparative analyses. This finding is consistent 
with a recent NMA comparing the efficacy of 
targeted systemic therapies in alleviating pru-
ritus at week 16 in patients with moderate-to-
severe AD [56]. When considering the clinically 
relevant measure of NNT, our study showed 
that lebrikizumab was superior to tralokinumab 
and baricitinib and comparable to abrocitinib, 
dupilumab, and upadacitinib 15  mg QD at 
week 12/16. Although lebrikizumab had worse 
NNT outcomes than upadacitinib 30 mg for 
IGA 0/1 and EASI 75 at week 16, it had compa-
rable NNT outcomes for itch reduction. Taken 
together, these findings highlight lebrikizumab 
250 mg Q2W as a promising first-line treatment 
option for moderate-to-severe AD, with short-
term efficacy comparable to or better than most 
other advanced systemic treatments.

Although this NMA and others [31–36] 
assessed short-term efficacy, AD is a chronic dis-
ease that requires long-term disease control and 
treatment. The efficacy of biologics to maintain 
response between weeks 16 and 52 has been 
evaluated in maintenance clinical trials [57–59]. 
In these trials, patients who achieved a clini-
cal response at week 16 were re-randomized to 
receive active treatment or placebo (treatment 
withdrawal) for an additional 36 weeks of main-
tenance therapy. Data from these trials cannot 
be connected in an NMA because the placebo 
arms in these trials cannot be used as a com-
mon comparator. Responses in the placebo 
arms may reflect a pharmacodynamic effect of 
the drug that carries forward from induction 
treatment into the maintenance period of these 
studies. Indeed, in the ADvocate 1 and 2 trials, 
approximately half of patients who achieved a 
response to lebrikizumab at week 16 and were 
randomized to the withdrawal arm maintained 
their IGA 0/1 and EASI 75 responses at week 52 
[57]. In contrast, the majority of patients who 
achieved a response to dupilumab or traloki-
numab at week 16 and were randomized to the 
withdrawal arm relapsed at week 52 [58, 59]. 
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These findings indicate that lebrikizumab may 
have a durable effect during treatment pauses.

Maintenance trials of biologics also included 
active treatment arms with drugs at varying dos-
ing intervals. Lebrikizumab Q4W had better effi-
cacy than lebrikizumab Q2W [57]. At week 52, 
IGA 0/1 and EASI 75 were maintained by 76.9% 
and 81.7% of patients treated with lebrikizumab 
Q4W. Patients receiving dupilumab also main-
tained response at week 52 when dupilumab 
was administered weekly (QW) or Q2W; how-
ever, longer dosage intervals resulted in a wors-
ening of clinical response [58]. After 52 weeks, 
IGA 0/1 and EASI 75 were maintained by 54.0% 
and 71.6% of patients treated with dupilumab 
300  mg QW/Q2W. Additionally, more fre-
quent dosing with tralokinumab Q2W proved 
to be superior to less frequent Q4W dosing. At 
week 52, 55.9% of patients maintained IGA 0/1, 
and 57.3% maintained EASI 75 with traloki-
numab Q2W [59]. In a recent indirect com-
parative analysis, lebrikizumab Q4W provided 
superior long-term maintenance of IGA  0/1 
and equal long-term maintenance of EASI 75 
as compared to dupilumab QW/Q2W in adult 
patients with moderate-to-severe AD who had 
responded to 16 weeks of induction treatment 
[60]. Taken together, these findings indicate that 
lebrikizumab may be preferable to dupilumab 
and tralokinumab in maintaining skin clear-
ance and itch reduction among patients who 
achieve a clinical response at week 16. Addi-
tionally, lebrikizumab requires less frequent 
dosing than dupilumab or tralokinumab; how-
ever, tralokinumab Q4W may be considered for 
patients with lower body weight. These factors 
are important considerations for the long-term 
management of AD and may allow treatment 
plans to be tailored to individual patient needs 
and preferences.

Long-term trials of JAK inhibitors have used 
different study designs that preclude indirect 
comparison with biologics [61–63]. For exam-
ple, in a phase 3 trial, patients receiving upadaci-
tinib continued their assigned treatment from 
week 16 to 52 regardless of their response sta-
tus at week 16 [63]. At week 52, approximately 
84% of patients continuing upadacitinib 30 mg 
achieved EASI 75 and 65% achieved IGA 0/1. 
Although the Heads Up phase 3 trial compared 

the short-term efficacy of upadacitinib 30 mg 
QD to dupilumab 300 mg Q2W, head-to-head 
trials with longer durations are needed to assess 
treatment efficacy.

In addition to efficacy, several other factors 
must be considered when comparing biolog-
ics and JAK inhibitors, including their safety 
profiles. Current evidence for the safety of 
dupilumab, tralokinumab, and lebrikizumab 
monotherapy indicates that these drugs are well 
tolerated in patients with AD [64]. In an inte-
grated safety analysis of eight lebrikizumab clini-
cal trials, most adverse events were nonserious, 
mild or moderate in severity, and did not lead 
to treatment discontinuation [65]. Moreover, a 
recent indirect comparison demonstrated that 
lebrikizumab Q4W and dupilumab QW/Q2W 
had similar overall adverse event rates in adult 
patients with moderate-to-severe AD [60]. Con-
junctivitis and injection site reactions were some 
of the most common adverse events reported for 
all three biologics [17, 20, 27]. Lebrikizumab had 
fewer injection site reactions than dupilumab 
or tralokinumab [17, 20, 27]. Although the inci-
dence of conjunctivitis and other ophthalmo-
logic adverse events was low [65–68], additional 
long-term safety data are needed to further dif-
ferentiate the safety profile of these drugs.

Despite the promising responses observed in 
trials of upadacitinib 30 mg QD, the safety of JAK 
inhibitors has raised concerns. In the phase 3 
Heads Up trial, upadacitinib was associated with 
increased risks of infection, eczema herpeticum, 
herpes zoster, and laboratory-related adverse 
events as compared to dupilumab, which may 
limit its use in certain patient populations [28]. 
Additionally, recent meta-analyses of JAK inhibi-
tors used to treat moderate-to-severe AD showed 
that abrocitinib and upadacitinib increased the 
incidence of treatment-related adverse events 
[11] and that JAK inhibitors increased the inci-
dence of herpes zoster, acne, headache, blood 
creatinine phosphokinase elevation, and nau-
sea [12]. Other serious adverse events reported 
for JAK inhibitors, though rare, were malig-
nancy, venous thromboembolism, and major 
adverse cardiovascular events; however, adverse 
events were only monitored during short fol-
low-up periods mostly limited to 16 weeks or 
less [12]. The FDA-issued boxed warnings and 
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other labeling advisories for upadacitinib and 
abrocitinib alert healthcare providers to the risk 
of serious infections, mortality, cancer, cardio-
vascular events, and thrombosis [13, 14]. Practi-
cal guides for the management of patients with 
AD treated with JAK inhibitors emphasize the 
importance of individualized patient assess-
ment and laboratory and clinical monitoring to 
mitigate risks [69, 70]. These guides recommend 
considering JAK inhibitors for patients 65 years 
or older with specific clinical phenotypes, such 
as high itch-NRS scores or major involvement 
of sensitive areas, such as the face, neck, hands, 
or genitalia. They also advise evaluating base-
line risk factors, including advanced age, history 
of venous thromboembolisms or malignancy, 
heart/kidney/liver conditions, and pregnancy/
lactation, as well as regular monitoring during 
treatment for hematologic/metabolic anomalies, 
pregnancy, and infection. Healthcare providers 
must assess whether the benefits of JAK inhibitor 
therapy outweigh the potential risks and evalu-
ate the need for baseline and/or ongoing safety 
monitoring. For these reasons, upadacitinib 
and abrocitinib are recommended in patients 
with moderate-to-severe AD with inadequate 
response to systemic therapy, including biolog-
ics, or when such therapies are inadvisable [71].

A strength of this NMA is that it is based on 
a robust systematic literature review and com-
prehensive feasibility assessment, leading to 
an analysis of high-quality evidence with lim-
ited potential for bias and secondary analyses 
demonstrating consistent findings. Bayesian 
analyses were conducted using robust statisti-
cal methodologies [45, 72], which were used to 
fit multiple models to identify the most appro-
priate for each outcome. In particular, baseline 
risk-adjusted RE models were selected to accom-
modate heterogeneity and adjust for placebo 
response rate differences across trials. Addition-
ally, this NMA is the first to incorporate avail-
able phase 2 and 3 monotherapy data for leb-
rikizumab alongside dupilumab, tralokinumab, 
baricitinib, abrocitinib, and upadacitinib. Previ-
ous NMAs evaluating the efficacy of JAK inhibi-
tors and biologics as monotherapies for AD have 
not included lebrikizumab [11, 34, 73], only 
included results from an early phase clinical trial 
of lebrikizumab [74], or included combination 

treatments with topical anti-inflammatory medi-
cations [36]. A recent NMA that compared leb-
rikizumab to other monotherapies included 13 
trials [33], whereas the present NMA included 
9 additional trials: six were phase 2 or 2b tri-
als in adults (NCT03443024 [54], JADE MOA 
[75], NCT02780167 [76], NCT01859988 [77], 
ECZTRA 5 [78], and NCT02925117 [79]), and 
three were phase 3 trials, two in adolescents 
(AD ADOL [80] and ECZTRA 6 [81]), and one 
in adults (NCT03912259 [53]). In addition, 
this NMA included comparisons of 4-week 
itch response, whereas other NMAs have only 
included comparisons of 16-week itch response. 
Only approved doses were included in networks 
to ensure relevance of the results to clinical prac-
tice and to inform policy and decision-making 
surrounding the use of lebrikizumab. Most stud-
ies were multinational, with representation from 
Europe, North America, South America, Asia, 
and Oceania, supporting the generalizability 
of the NMA findings across multiple geogra-
phies. Taken together, these strengths support 
the internal validity of this NMA and generaliz-
ability of its findings to multiple settings and 
geographies.

Another strength of this NMA is its focus 
on monotherapy trials to accurately assess the 
single-agent efficacy of each drug; however, 
this may not fully reflect real-world practice 
where combination therapy is commonly used 
among patients. A limitation of this NMA is that 
abrocitinib trials used an endpoint of 12 weeks 
for initial treatment, whereas other trials used 
an endpoint of 16 weeks. Although a 12-week 
treatment period may underestimate abroci-
tinib’s efficacy relative to other agents assessed 
at 16  weeks, this limitation was considered 
acceptable to ensure a comprehensive analysis of 
available treatments for moderate-to-severe AD. 
Moreover, this NMA does not include 2-week 
efficacy data. Future studies should focus on 
assessing the early-onset efficacy of these thera-
pies to better understand their rapid treatment 
effects. Another limitation of this NMA is that it 
did not compare safety outcomes because not all 
included trials reported safety data at 16 weeks. 
In addition, the exact IGA and itch scales used 
in the clinical trials varied; however, the con-
cepts of itch and skin clearance measured by 
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each of these scales were similar across studies. 
To ensure validity and comparability of results, 
future clinical trials should employ standardized 
scales, such as the vIGA-AD. Finally, one limita-
tion of this NMA is the differing baseline char-
acteristics among the included trials. Although 
our methodology included adjustments for 
baseline risk and used meta-regression analyses 
to account for key treatment effect modifiers, 
randomized head-to-head trials are still needed 
to definitively control for confounding factors.

CONCLUSION

This NMA shows that lebrikizumab has similar 
efficacy to dupilumab in achieving itch improve-
ment and skin clearance after 16 weeks of treat-
ment in patients with moderate-to-severe AD. 
This finding suggests that selective inhibition 
of IL-13 alone is an effective treatment strategy. 
Additionally, this NMA shows that lebrikizumab 
has superior clinical efficacy compared to tralok-
inumab, which may be explained by lebrikizum-
ab’s distinct mechanism of action and pharma-
cokinetics profile. While both biologics target 
IL-13, lebrikizumab has a higher binding affinity 
and slower dissociation rate than tralokinumab 
[55]. Taken together with the known safety pro-
files of these treatments, these findings support 
the use of lebrikizumab as a first-line systemic 
treatment option for patients with moderate-to-
severe AD. Future research should investigate the 
long-term safety and efficacy of systemic mono-
therapies and explore drug performance that 
accounts for potential withdrawals during the 
long-term management of this chronic disease.
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