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Nemolizumab with background topical therapy
(corticosteroids±calcineurin inhibitors) significantly
improved skin lesions, itch and sleep in two global
phase 3 trials (ARCADIA 1&2) in adolescents and
adults with moderate-to-severe atopic dermatitis
through week (W)16. Efficacy and safety of
nemolizumab, combined with background topical
therapy, were evaluated for an additional 32 weeks
(W16–W48) with a focus on maintained skin
responses in clinical responders (patients achieving
Investigator’s Global Assessment [IGA] score of
0/1 [clear/almost clear] or ≥75% improvement
in Eczema Area and Severity Index [EASI-75]
at W16). At W16, clinical responders (N=507)
to nemolizumab every 4 weeks (Q4W) were re-
randomized (1 : 1 : 1) to receive nemolizumab 30
mg-Q4W/-Q8W/placebo (nemolizumab-withdrawal)
subcutaneously with background topical therapy.
At W48, 61.5% (strata-adjusted difference versus
nemolizumab-withdrawal group [Δ], 11.8% [95%
CI 1.3–22.3]) and 76.3% (Δ, 12.4% [95% CI 2.7–
22.0]) of patients in nemolizumab-Q4W; 60.4%
(Δ, 10.7% [95% CI 0.3–21.0]) and 75.7% (Δ,
11.8% [95% CI 2.1–21.5]) in nemolizumab-Q8W;
and 49.7% and 63.9% in nemolizumab-withdrawal
group maintained response rate for IGA success and
EASI-75, respectively. The percentage of patients
who experienced ≥1 adverse events were similar
across the groups (range: 53.5%–58.3%). Up to
W48, skin responses were maintained without
notable differences in the safety profile of both
nemolizumab dosing regimens.
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Atopic dermatitis (AD) is a common and chronic
inflammatory neuroimmune-mediated skin disease

with multifactorial aetiology, affecting up to 10%
adults and 20% children across different regions (1,
2). In multiple studies, individuals with AD ranked
itch as their most burdensome symptom (3, 4).
Pruritus, a characteristic symptom of AD, reduces
quality of life (QoL); induces sleep disturbances; and
negatively affects psychosocial well-being, daytime
activities and work-related performance (5–7). Recently

SIGNIFICANCE
The 16-week treatment results from ARCADIA 1&2
demonstrated that nemolizumab with topical therapy
significantly improved signs and symptoms of moderate-
to-severe atopic dermatitis, with notable benefits in itch
response and sleep disturbance reduction. Our pooled 32
week maintenance data (weeks 16–48) further showed
that clinical responders to nemolizumab 30 mg every
4 weeks (Q4W) at week 16 who were re-randomized
to nemolizumab-Q4W or -Q8W with topical background
therapy maintained these improvements through W48.
Importantly, both dosing regimens had comparable safety
profiles, reinforcing nemolizumab’s sustained efficacy and
tolerability.
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approved targeted therapies for moderate-to-severe
AD include biologics (dupilumab, tralokinumab
and lebrikizumab) and oral Janus kinase inhibitors
(abrocitinib, upadacitinib and baricitinib) (8–11).
Long-term, efficacious and safe treatments are required
to control the symptoms of AD and to improve the QoL.
Heterogeneity of AD responses and concerns of adverse
events (AEs) with current treatments emphasized the
need for more long-term treatment options (12).
Interleukin (IL)-31 is an important neuroimmune
cytokine contributing to the primary pathogenesis of
AD, promoting itch and perpetuating the itch–scratch
cycle (13, 14). Nemolizumab, a novel humanized
monoclonal antibody agent, specifically targets the
IL-31 pathway of itch and inflammation in AD via
IL-31 receptor alpha (15–17). Nemolizumab has been
approved in the USA and Europe for the treatment of
prurigo nodularis in adults and for moderate-to-severe
AD in both adults and adolescents (aged ≥12 years) (18,
19). Subcutaneous nemolizumab 30 mg every 4  weeks
(Q4W) with background topical therapy significantly
improved skin lesions, itch and sleep in adolescents
and adults with moderate-to-severe AD at week (W) 16
in phase 3 studies (ARCADIA 1&2) (20). Herein, we
report an analysis of the pooled data from the 32-week
treatment maintenance period of the ARCADIA 1&2
trials including maintenance of skin response.

MATERIALS AND METHODS

ARCADIA 1&2 were phase 3, 48-week randomized,
double-blinded, placebo-controlled studies in ≥12-year-
old patients with moderate-to-severe AD, associated
pruritus and inadequate response to topical medications
(topical corticosteroid [TCS] with/without topical
calcineurin inhibitors [TCI]). For the initial 16-week
treatment period, patients were randomized (2 : 1) to
receive 30 mg nemolizumab (60 mg baseline loading
dose) or matching placebo Q4W with background TCS–
TCI. Details of the eligibility criteria have been reported
previously (20).

This report presents a pooled analysis of the efficacy
and safety data from the maintenance period (period
from W16 [maintenance baseline, i.e. end of the
initial treatment period/beginning of the maintenance
period] to W48) of ARCADIA 1&2 in clinical
responders to nemolizumab-Q4W (patients achieving
either Investigator’s Global Assessment [IGA] score
of 0/1 [clear/almost clear] or ≥75% improvement in
the Eczema Area and Severity Index (EASI-75) at
W16). Clinical responders were re-randomized (1 : 1 : 
1) to receive nemolizumab 30 mg-Q4W to Q4W +
TCS–TCI (nemolizumab-Q4W group), nemolizumab
30 mg-Q4W to Q8W + TCS–TCI (with placebo at
W20, W28, W36 and W44 to maintain the blind;
nemolizumab-Q8W group), or placebo + TCS–TCI

(nemolizumab-withdrawal group) subcutaneously for
additional 32 weeks (last injection at W44) (Fig. S1).
The nemolizumab-Q8W regimen aimed to evaluate
whether clinical response could be maintained with
less frequent dosing. Placebo responders at W16
continued placebo-Q4W and were not re-randomized
or included in the pooled analysis. Patients who were
non-responders at W16, or discontinued the study drug
before W32 (but continued study visits until W32) or
completed the W48 visit were eligible to be enrolled in
a long-term extension study (NCT03989206).

ARCADIA 1&2 studies were carried out at 182 study
centres in Europe, the USA and the Asia-Pacific region
(Appendix S1). The maintenance period study was
performed from February 12, 2020 to August 11, 2022
(ARCADIA 1) and from April 08, 2020 to September
26, 2022 (ARCADIA 2).

Procedure

Patients were advised to apply a moisturizer (current
or investigator recommended) at least once daily
throughout the study. Patients continued using
background topical therapy (same as during the initial
treatment period) for AD (including a medium-potency
TCS for the body and a low-potency TCS/TCI for
sensitive areas [face, neck and intertriginous areas]),
adjusted according to disease activity and tolerability
based on the investigator’s clinical judgement. If
deemed medically necessary by the investigator,
rescue therapies (topical and systemic treatments,
such as higher potency of TCS, oral corticosteroids,
biologics [including their biosimilars], systemic
nonsteroidal immunosuppressants/immunomodulators
and phototherapy) could be recommended to patients
during the study to control intolerable signs and/or
symptoms of AD.

Efficacy endpoints were evaluated in the intent-to-
treat (ITT) population, comprising all the re-randomized
patients. Skin responses were assessed every 4 weeks
using IGA and EASI, conducted by the investigator or a
trained designee.

Diary data, e.g. Peak Pruritus Numerical Rating
Scale (PP NRS) and Sleep Disturbance NRS, were
assessed by an average using a minimum of 4
daily scores within 7 days’ data before the visit
for W24, W32, W40 and W48. The Dermatology
Life Quality Index (DLQI) score was collected at
W32 and W48. AEs were coded using MedDRA,
v25.0. Treatment-emergent adverse events (TEAE)
included any untoward medical occurrence after
the first administration of the study drug. Adverse
events of special interest (AESI) included injection-
related reactions (IRR), newly diagnosed asthma or
worsening of asthma, infections (severe, or requiring
parenteral antibiotics, or oral anti-infectious agents for

2/10    A. Wollenberg et al. Nemolizumab safety and efficacy up to week 48 in patients with atopic dermatitis

Acta Derm Venereol 2026

https://doi.org/10.2340/actadv.v106.adv-2025-0085
https://doi.org/10.2340/actadv.v106.adv-2025-0085
https://doi.org/10.2340/actadv.v106.adv-2025-0085
https://doi.org/10.2340/actadv.v106.adv-2025-0085
http://medicaljournalssweden.se/actadv


>14 days and COVID-19), peripheral (bilateral)/facial
oedema and elevated alanine aminotransferase/aspartate
aminotransferase (>3 × upper limit of normal [ULN])
in combination with elevated bilirubin (>2 × ULN) for
assessing potential drug-induced liver injury [DILI].

Endpoints

Maintenance endpoints included proportion of patients
maintaining response rate for IGA success (score: 0/1
[clear/almost clear] and a ≥2-point reduction on the
IGA scale from the initial baseline) and EASI-50,
EASI-75 and EASI-90 (defined as ≥50%, ≥75% and
≥90% improvement from the initial baseline in the
EASI score, respectively) up to W48. Improvements
in pruritus included the weekly average change in PP
NRS score in the ITT population. Patients with relapse
(defined as clinically significant worsening of signs
and/or symptoms of AD requiring rescue therapy, if
judged to be medically necessary by the investigator)
and time to relapse were also assessed. The change in
mean DLQI was recorded to assess the QoL. Additional
details on efficacy assessments are given in Appendix
S1. Safety was assessed based on the incidence and
severity of AEs, including AESI, TEAE and serious
adverse events (SAE).

Statistical analysis

All efficacy endpoints  were analysed for  the ITT
population.  Analyses of  efficacy endpoints  were not
multiplicity-adjusted.  Confidence intervals  (CIs)  were
presented as two-sided 95% CIs.  Binary endpoints
were analysed using a Cochran-Mantel-Haenszel
test,  adjusted for  stratification variables (i.e.  study
variable).  Missing data were managed using non-
responder imputation for  which patients  with missing
response were considered non-responders.  Continuous
endpoints  and QoL were analysed using an analysis
of  covariance (ANCOVA) (including treatment group
as factors and appropriate maintenance baseline
values as covariates,  if  applicable).  For the endpoint
change in PP NRS, missing values were imputed
using multiple imputation under missing at  random
assumption,  while DLQI was analysed on observed
cases (OC).  The number of  days free of  topical
therapy throughout the study was summarized as
a continuous variable by visit  using OC. When
analysis  was not  performed on OC, if  a  patient
received a rescue therapy,  data on or  after  the
receipt  of  rescue therapy were replaced by the worst
possible value before any imputation method of
missing data (i.e.  non-response for  binary endpoint
and multiple imputation for  continuous endpoint).
For safety data,  only those patients  in the ITT
population who received ≥1 dose of  the study drug

during the maintenance period were included in the
analyses.

To check the robustness of findings, additional post
hoc analyses were performed for maintenance of IGA
success and EASI-75; maintenance of IGA success and
EASI-75 in the subset of patients with such response
at W16; ≥4 points improvement in PP NRS; and ≥4
point, ≥75% and ≥90% improvements in both SCORAD
VAS-pruritus and SCORAD VAS-sleep (Appendix S1).
All analyses were performed using SAS version 9.4 or
higher.

RESULTS

In this pooled analysis, 507 clinical responders
were re-randomized equally (N=169) to receive
nemolizumab-Q4W, nemolizumab-Q8W or placebo
with topical background therapy. Of the re-randomized
patients, 422 (83.2%) completed the study after the
maintenance period (142 [84.0%] nemolizumab-Q4W
group, 147 [87.0%] nemolizumab-Q8W group and 133
[78.7%] nemolizumab-withdrawal group). Overall, 85
(16.8%) patients discontinued during the maintenance
period (27 [16.0%] in nemolizumab-Q4W group, 22
[13.0%] in nemolizumab-Q8W group and 36 [21.3%]
in nemolizumab-withdrawal group) (Fig. S2). The
maintenance baseline and demographic characteristics
were similar across the groups at W16 (Table I). In
each group, most patients were female (57.4%–63.3%)
and White (84.6%–87.0%), and the mean age ranged
from 31.5 to 35.2 years. The percentage of adolescent
patients (18.3%–20.1%) and disease characteristics
at the maintenance baseline were similar across the
treatment arms (Table I).

At W48, response rate for  IGA success was
maintained in 61.5% (strata-adjusted difference (Δ),
11.8% [95% CI 1.3–22.3])  and 60.4% (Δ,  10.7%
[95% CI 0.3–21.0])  of  patients  in the nemolizumab-
Q4W and nemolizumab-Q8W groups and was
higher than that  (49.7%) in the nemolizumab-
withdrawal group (Fig.  1).  The nemolizumab-Q4W
and nemolizumab-Q8W groups maintained a higher
response rate for  EASI-75 than the nemolizumab-
withdrawal group at  W20 and at  each visit  up
to W48 (nemolizumab-Q4W: 76.3%; Δ,  12.4%;
95% CI 2.7–22.0 and nemolizumab-Q8W: 75.7%;
Δ, 11.8%; 95% CI 2.1–21.5 vs nemolizumab-
withdrawal:  63.9%) (Fig.  1).  At W48, EASI-50 and
EASI-90 response rates were higher in patients  in
the nemolizumab-Q4W (EASI-50 : 82.2% [Δ,  10.6%;
95% CI 1.7–19.5];  EASI-90 : 58.6% [Δ,  11.8%;
95% CI 1.3–22.3])  and nemolizumab-Q8W groups
(EASI-50 : 87.6% [Δ,  16.0%; 95% CI 7.6–24.4];
EASI-90 : 56.2% [Δ,  9.5%; 95% CI -1.1 to 20.0])
than those in the nemolizumab-withdrawal group
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Fig. 1. Response rate for IGA successa and EASI-75b up to 48 weeks (intent-to-treat population, non-responder imputation analysis).
The initial baseline value was the last valid value prior to the first injection of study treatment of the initial period. The initial period was from
day 1/baseline to W16. For non-responder imputation, patients with data collected after use of rescue therapy or with missing data at a visit were
considered non-responders. aInvestigator’s Global Assessment success was defined as 0/1 [clear/almost clear] and a ≥2-point reduction on the IGA
scale from the initial baseline. bEASI-75 was defined as ≥75% improvement in EASI from the initial baseline. CI: confidence interval; EASI: Eczema
Area and Severity Index; IGA: Investigator’s Global Assessment; Q4/8W: every 4/8 weeks.

Table I. Maintenance baseline demographics and disease characteristics at W16

Variables Nemolizumab-Q4W ( n
=169)

Nemolizumab-Q8W
(n=169)

Nemolizumab-withdrawal
(n=169)

Age, years, mean (SD) 31.5(16.1) 33.1(16.3) 35.2(19.3)
Age group, n (%)
  12–17years 34(20.1) 33(19.5) 31(18.3)
  18–65years 128(75.7) 129(76.3) 119(70.4)
  >65years 7(4.1) 7(4.1) 19(11.2)
Sex, n (%)
  Male 69(40.8) 72(42.6) 62(36.7)
  Female 100(59.2) 97(57.4) 107(63.3)
Ethnicity, n (%)
  Hispanic or Latino 13(7.7) 26(15.4) 23(13.6)
  Not Hispanic or Latino 156(92.3) 140(82.8) 144(85.2)
  Not reported 0 3(1.8) 2(1.2)
Race, n (%)
  White 145(85.8) 143(84.6) 147(87.0)
  Black/African American 8(4.7) 6(3.6) 8(4.7)
  Asian 15(8.9) 19(11.2) 11(6.5)
  Othera 1(0.6) 1(0.6) 3(1.8)
Body mass index (kg/m2), mean (SD) 25.2(5.1) 25.7(5.4) 26.0(6.0)
EASI score, mean(SD) 2.9(3.2) 2.4(2.7) 3.0(3.1)
Investigator's Global Assessment score, n (%)
  0 - Clear 24(14.2) 24(14.2) 16(9.5)
  1 - Almost clear 118(69.8) 118(69.8) 115(68.0)
  2 - Mild 24(14.2) 27(16.0) 36(21.3)
  3 - Moderate 3(1.8) 0 2(1.2)
Body surface area (%) of AD involvement, mean (SD) 9.2(10.7) 7.5(9.8) 10.1(11.6)
SCORAD, mean(SD) 18.5(10.9) 17.3(9.5) 19.9(10.9)
DLQI, mean (SD) 3.1(3.7) 3.0(3.3) 3.7(4.3)
cDLQI, mean (SD) 2.1(2.8) 3.7(3.3) 3.3(4.1)
Weekly average PP NRS, n mean (SD) 143, 2.1 (2.0) 155, 2.2 (2.1) 152, 2.7 (2.3)
Weekly average PP NRS group, n (%)
  PP NRS<4 115(68.0) 124(73.4) 107(63.3)
  PP NRS≥4 28(16.6) 31(18.3) 45(26.6)
  Not reported 26(15.4) 14(8.3) 17(10.1)
Weekly average AP NRS, n mean (SD) 143, 1.7 (1.8) 155, 1.9 (2.0) 152, 2.4 (2.3)
Weekly average SleepDisturbanceNRS, n mean (SD) 143, 1.3 (1.6) 154, 1.6 (2.0) 152, 2.0 (2.1)

Percentages (%) are based on number of patients in each treatment group (N). If W16 measurements were missing, the last valid non-missing measurements
prior to W16 were taken as the maintenance baseline measurement.
aMultiple: Black or African American, Native Hawaiian or Other Pacific Islander; Multiple: White, Black or African American; and Multiple: White, Other.
AD: atopic dermatitis; AP NRS: Average Pruritus Numerical Rating Scale; cDLQI: Children’s Dermatology Life Quality Index; DLQI: Dermatology Life Quality Index;
EASI: Eczema Area and Severity Index; PP NRS: Peak Pruritus Numerical Rating Scale; Q4/Q8W: every 4/8 weeks; SCORAD: SCORing Atopic Dermatitis; SD:
standard deviation; TCI: topical calcineurin inhibitors; TCS: topical corticosteroids.
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(EASI-50 : 71.6%; EASI-90 : 46.7%) (Fig.  2).  At W48,
the nemolizumab-treated groups showed a greater
reduction in the weekly average PP NRS score from
the maintenance baseline (W16) (least  squares mean
[LSM] change:  nemolizumab-Q4W, -0.5;  Δ,  -1.8
[95% CI -2.4 to -1.2]  and nemolizumab-Q8W, 0.1;
Δ,  −1.3 [95% CI −1.8 to −0.7])  than the
nemolizumab-withdrawal group (LSM change:  1.4)
(Fig.  3).  LSM change from the maintenance baseline
in the DLQI was greater  in the nemolizumab-Q4W
(−0.4;  Δ,  −1.1 [95% CI −2.1 to −0.2])  and
nemolizumab-Q8W (0.1;  Δ,  −0.6 [95% CI −1.5 to
0.4%]) groups than in the nemolizumab-withdrawal
group (0.7)  at  W48. This indicated an improvement
in QoL in the nemolizumab arms compared with the
nemolizumab-withdrawal arm (Table II).

Post hoc analysis of a ≥4-point improvement
in weekly average PP NRS score revealed that
at W16, the response rate was achieved by
68.8% (Δ, 14.5% [95% CI 3.6–25.4]), 60.5% (Δ,
6.2% [95% CI –4.8 to 17.2]) and 54.3% of
patients in nemolizumab-Q4W, nemolizumab-Q8W and
nemolizumab-withdrawal groups, respectively. By W48,
the response rate further increased in the nemolizumab-
Q4W (76.2%; Δ, 35.2% [95% CI 23.5–47.0]) group,
was well maintained in the nemolizumab-Q8W (59.7%;
Δ, 18.7% [95% CI 6.7–30.7]) group and was higher
in both treatment groups than the nemolizumab-
withdrawal group (41.0%) (Fig. S3). At W16, itch-free
or nearly itch-free state (weekly average PP NRS score
<2) was achieved by 50.5% (nemolizumab-Q4W: Δ,
9.1%; 95% CI –2.1 to 20.3]), 50.8% (nemolizumab-
Q8W: Δ, 9.4%; 95% CI –1.7 to 20.4]) and 41.5%
(nemolizumab-withdrawal) of patients. At W48, 64.0%

of patients in the nemolizumab-Q4W group (Δ, 32.8%
[95% CI 20.6–45.0]) and 52.9% in the nemolizumab-
Q8W group (Δ, 21.7% [95% CI 9.4–33.9]) achieved
itch-free or nearly itch-free state compared with 31.3%
in the nemolizumab-withdrawal group (Fig. S3). At
W48, more patients in the nemolizumab-Q4W (57.7%;
Δ, 18.7% [95% CI 6.3–31.0]) and nemolizumab-Q8W
(50.1%; Δ, 11.1% [95% CI –1.1 to 23.3]) groups
than in the nemolizumab-withdrawal group (39.0%)
maintained response rate for a ≥4-point improvement
in weekly average Sleep Disturbance NRS (Fig.
S4). The mean number of days free of topical
AD therapy at W48 was higher in the nemolizumab-
Q4W (45.7) and nemolizumab-Q8W (54.3) groups
than in the nemolizumab-withdrawal group (38.9)
(Table SI). During the maintenance period, topical and
systemic rescue therapies were used by 1.2% and 0%
(nemolizumab-Q4W), 2.4% and 0.6% (nemolizumab-
Q8W) and 5.3% and 2.4% (nemolizumab-withdrawal)
of patients, respectively (Table SII). Outcomes for other
efficacy endpoints are presented in Appendix S1.

In the pooled maintenance data, 53.5%, 53.9%
and 58.3% of patients in the nemolizumab-Q4W,
nemolizumab-Q8W and nemolizumab-withdrawal
groups, respectively, experienced any TEAE (Table
III). Treatment-emergent SAE were experienced
by 5.9%, 1.8% and 2.4% of patients in
the nemolizumab-Q4W, nemolizumab-Q8W and
nemolizumab-withdrawal groups, respectively. The
study drug-related SAE were experienced by 0.6%
(nemolizumab-Q4W), 0% (nemolizumab-Q8W group)
and 0.6% (nemolizumab-withdrawal) of patients. TEAE
leading to study discontinuation were experienced by
1.8% of patients in the nemolizumab-Q4W, 3.0%

Fig. 2. Response rate for EASI-50a and EASI-90a up to 48 weeks (intent-to-treat population, non-responder imputation analysis). The
initial baseline value was the last valid value prior to the first injection of study treatment of the initial period. The initial period was from day
1/baseline to W16. For NRI, patients with data collected after use of rescue therapy or with missing data at a visit were considered non-responders.
aEASI-50/90 was defined as ≥50%/≥90% improvement in EASI from the initial baseline. CI: confidence interval; EASI: Eczema Area and Severity
Index; Q4/8W: every 4/8 weeks.
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Fig. 3. Change from maintenance baseline in weekly average PP NRS (intent-to-treat population, multiple imputation-missing at
random analysis). W16 measurement served as maintenance baseline measurements. If W16 measurements were missing, the last valid
nonmissing measurements prior to W16 were taken as the maintenance baseline measurement. The analysis of variance model was used for the
change from the maintenance baseline as the dependent variable, including treatment group and study as factors, and the maintenance baseline PP
NRS as a covariate. If a patient received any rescue therapy, the data after receipt of rescue therapy were imputed to the worst possible value.CI:
confidence interval; LSM: least squares mean; PP NRS: Peak Pruritus Numerical Rating Scale; Q4W: every 4 weeks; Q8W: every 8 weeks.

Table II. Change in DLQI total score from Week 16 (maintenance baseline) at W32 and W48 (ITT population)

Analysis visit Statistics Nemolizumab-Q4W (n
=169)

Nemolizumab-Q8W(n=169) Nemolizumab-withdrawal
(n=169)

W32 n 128 140 132
LSM (SE)
95%CI

–0.1(0.4)
–0.9, 0.6

0.6(0.4)
–0.1, 1.3

1.7(0.4)
1.0, 2.4

LSM difference (95% CI) –1.8 (–2.8,–0.8) –1.1 (–2.1,–0.1)
W48 n 119 130 110

LSM (SE)
95%CI

–0.4(0.3)
–1.1, 0.2

0.1(0.3)
–0.5, 0.8

0.70(0.4)
0.0, 1.4

LSM difference (95% CI) –1.1 (–2.1,–0.2) –0.6 (–1.5, 0.4)

W16 measurement served as maintenance baseline measurement. If W16 measurement was missing, the last valid non-missing measurement prior to W16 was
taken as the maintenance baseline measurement for the maintenance period.
DLQI score was calculated by summing up question scores, with a range of 0 to 30. A higher score means a greater impairment of quality of life.
The analysis of covariance model was used for the change from maintenance baseline as the dependent variable, including treatment group and study as factors,
and the maintenance baseline DLQI as a covariate.
In observed cases analysis, all observed data even after use of rescue therapy were included; no imputation for missing data.
CI: confidence interval; DLQI: Dermatology Life Quality Index; ITT: intent-to-treat; LSM: least squares mean; N: number of patients in the treatment group;
n: number of patients with available data; Q4W: every 4 weeks; Q8W: every 8 weeks; SE: standard error; TCI: topical calcineurin inhibitors; TCS: topical
corticosteroids.
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in nemolizumab-Q8W and 2.4% in nemolizumab-
withdrawal group. No deaths were reported during the
study. AESIs were experienced by 14.1% of patients
in the nemolizumab-Q4W, 15.0% in nemolizumab-Q8W
and 18.5% in nemolizumab-withdrawal group.

No patients experienced IRR or possible DILI during
the study. Infections (per AESI definition) were reported
in 9.4% (nemolizumab-Q4W group), 10.2%
(nemolizumab-Q8W group) and 14.9% (nemolizumab-
withdrawal) of patients. Infections experienced by >1%
of patients were COVID-19 (13 [7.6%; nemolizumab-
Q4W], 13 [7.8%; nemolizumab-Q8W] and 19 [11.3%;
nemolizumab-withdrawal]), asymptomatic COVID-19
(2 [1.2%; nemolizumab-Q4W], 3 [1.8%; nemolizumab-
Q8W] and 4 [2.4%; nemolizumab-withdrawal]) and
cellulitis 0 [0%; nemolizumab-Q4W], 3 [1.8%;
nemolizumab-Q8W] and 1 (0.6%; nemolizumab-
withdrawal). After adjudication, 2 (1.2%) patients
(nemolizumab-Q4W) were confirmed with new onset
asthma, and 7 (4.1%; nemolizumab-Q4W), 6 (3.6%;
nemolizumab-Q8W) and 6 (3.6%; nemolizumab-
withdrawal) with worsening of (pre-existing) asthma.
Peripheral/facial oedema was reported in 1 (0.6%;

nemolizumab-Q4W), 2 (1.2%; nemolizumab-Q8W) and
3 (1.8%; nemolizumab-withdrawal) patients. Most of
the TEAE were non-serious and mild or moderate in
intensity. The most common TEAEs (occurring in ≥2%
of the patients) were nasopharyngitis, COVID-19 and
dermatitis atopic that occurred with a higher frequency
in the nemolizumab-withdrawal group. No notable
differences between the safety profiles of nemolizumab-
Q4W and nemolizumab-Q8W regimens were observed
although some differences were noted for some
events without evidence of safety concern.

DISCUSSION

Our study highlights that clinical responders to
nemolizumab at W16 maintained their response through
W48, whether they continued with nemolizumab-Q4W
or transitioned to a less frequent dosing regimen
nemolizumab-Q8W. Importantly, the use of background
TCS–TCI with nemolizumab aligned with standard
clinical practice, reflecting real-world management
strategies for AD (20, 21).

Table III. Overall summary of treatment-emergent adverse events over the maintenance period (from W16 to W48)

CategorySystem organ classMedDRA PT Nemolizumab-Q4W
( n = 170)

Nemolizumab-Q8W n
= 167)

Nemolizumab withdrawal
(n=168)

Any TEAE, n (%) 91(53.5) 90(53.9) 98(58.3)
Any serious TEAE 10(5.9) 3(1.8) 4(2.4)
Any serious TEAE related to study drug 1(0.6) 0 1(0.6)
Any TEAE leading to study discontinuation, n (%) 3(1.8) 5(3.0) 4(2.4)
Any TEAE leading to death, n (%) 0 0 0
Any severe TEAE, n (%) 5(2.9) 6(3.6) 5(3.0)
AESI, n (%) 24(14.1) 25(15.0) 31(18.5)
Infectionsa 16(9.4) 17(10.2) 25(14.9)
COVID-19 13(7.6) 13(7.8) 19(11.3)
Asymptomatic COVID-19 2(1.2) 3(1.8) 4(2.4)
Cellulitis 0 3(1.8) 1(0.6)
New onset asthma events (Post adjudication by IAC) 2(1.2) 0 0
Worsening of asthma events (Post adjudication by IAC) 7(4.1) 6(3.6) 6(3.6)
Peripheral oedema: limbs, bilateral; facial oedema 1(0.6) 2(1.2) 3(1.8)
Peripheral oedema 1(0.6) 0 0
Facial oedema 0 1(0.6) 2(1.2)
Other oedema 1(0.6)b 1 (0.6)c

Elevated ALT or AST (>3 × ULN) in combination with elevated bilirubin (>2 × ULN) 0 0 0
Injection-related reactions 0 0 0
TEAEs ≥2%(MedDRA Preferred Term)
Nasopharyngitis 14(8.2) 8(4.8) 12(7.1)
COVID-19 13(7.6) 13(7.8) 19(11.3)
Dermatitis atopic 13(7.6) 11(6.6) 18(10.7)
Headache 6(3.5) 7(4.2) 3(1.8)
Asthma 6(3.5) 6(3.6) 6(3.6)
Abdominal pain upper 4(2.4) 1(0.6) 0
Diarrhoea 4(2.4) 3(1.8) 6(3.6)
Upper respiratory tract infection 4(2.4) 5(3.0) 10(6.0)
Dyspnoea 4(2.4) 1(0.6) 3(1.8)
Asymptomatic COVID-19 2(1.2) 3(1.8) 4(2.4)
Cough 2(1.2) 1(0.6) 4(2.4)
Acne 1(0.6) 6(3.6) 1(0.6)
Sinusitis 0 3(1.8) 4(2.4)
aInfections (severe or requiring parenteral antibiotics or oral anti-infectious agents for >14 days and COVID-19). bEvent of joint swelling. cEvent of angioedema
(verbatim: angioedema of the hands).
AESI: adverse events AEs of special interest; ALT: alanine aminotransferase; AST: aspartate aminotransferase; COVID-19: coronavirus disease-2019; IAC:
independent adjudication committee; MedDRA: Medical Dictionary for Regulatory Activities; N: number of patients in the treatment group; n: number of patients
with available data; PT: Preferred Term; Q4W: every 4 weeks; Q8W: every 8 weeks; TCI: topical calcineurin inhibitors; TCS: topical corticosteroids; TEAE:
treatment-emergent adverse event; ULN: upper limit of normal.
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The skin responses between the nemolizumab-Q8W
and nemolizumab-Q4W groups were similar with
a higher proportion of patients in these groups
maintaining IGA success and EASI-75 response rate
than (>60% and >75% of patients, respectively)
than in the nemolizumab-withdrawal group, which is
consistent with lebrikizumab-Q2W and lebrikizumab-
Q4W (without background therapy) (22). At W32,
the proportion of patients achieving EASI-75 with
nemolizumab-Q4W and nemolizumab-Q8W (≥78.7%)
was similar to that (70.2%) in a study of tralokinumab-
Q4W+TCS in adults with moderate-to-severe AD (23).
Our findings suggest that a clinical response achieved
after 16-week induction with nemolizumab-Q4W can
be maintained even with the less frequent maintenance
dosing of nemolizumab-Q8W. A greater maintenance
of a ≥4-point improvement in weekly average of PP
NRS in the nemolizumab- than placebo-treated patients
was noted throughout the maintenance period. A high
response rate in itch-free state/nearly itch-free state
was achieved with the Q4W-dosing regimen. This was
further supported by an analysis of the VAS pruritus
component of SCORAD (Fig. S5), showing a higher
maintenance of itch response in the two active arms
of nemolizumab than nemolizumab-withdrawal up to
W48. Similar improvements in sleep disturbances were
observed, supported by SCORAD VAS Sleep Loss
component data (Fig. S5). Increased itch intensity is
associated with reduced QoL. A durable and maintained
response in QoL was noted when patients were
continued on nemolizumab-Q4W or spaced out to
nemolizumab-Q8W. Maintenance of improvements in
itch responses might have influenced this outcome,
similar to previous studies in which itch was considered
to affect QoL (24, 25). In our study, itch response was
maintained with Q8W; moreover, additional benefits
were observed with Q4W, along with improvement
in sleep and QoL. The clinical significance of
the Q8W-dosing regimen lies in optimizing patient
convenience by minimizing dosing frequency, thereby
enhancing adherence to the treatment. The high rate of
efficacy maintenance in the nemolizumab-withdrawal
group supports the idea of a long-lasting effect of
nemolizumab and suggests that the dosing interval could
be extended up to Q8W.

Overall,  the safety profile  during the maintenance
treatment period,  as  well  as  the proportion of
patients  confirmed with new onset  asthma or
worsening of  pre-existing asthma, was consistent
with those from the initial  16-week treatment
period with nemolizumab (20).  This  suggests  no
increased risk with longer exposure to nemolizumab
and supports  the conclusion that  the observed
incidences are consistent  with the background risk
of asthma (newly diagnosed and worsening) in the
studied atopic population.  Only one patient  in the

nemolizumab-Q8W group had a study drug-related
peripheral  oedema (reported as joint  swelling),  which
was not  resolved at  the end of  study.  Our findings
showed that  a  longer duration of  treatment with
nemolizumab did not  result  in higher incidences of
TEAE than those reported over a  16-week treatment
period,  and no new safety findings were observed
during the maintenance period (20).

Limitations

Limitations of our study are the inclusion of topical
background therapy, which is consistent with standard
clinical practice and might have influenced the observed
nemolizumab-withdrawal response. Furthermore, we
did not record the weight of TCS–TCI tubes, which
limited the ability to accurately assess its usage
throughout the study period.

Conclusion

This pooled study showed that  responses with the
nemolizumab-Q8W and nemolizumab-Q4W regimens
with topical  background therapy were similar  in
terms of  maintenance of  efficacy in skin lesions
and itch,  as  well  as  impact  on sleep and QoL.
These results  suggest  that  the nemolizumab-Q8W
dose can be used as a  maintenance regimen for
patients  responding to the nemolizumab-Q4W dose.
No notable differences in the safety profile  between
both treatment arms were observed.  Overall,  the
safety profile  of  nemolizumab over 32 additional
weeks was consistent  with that  of  the 16-week initial
treatment period.  Nemolizumab offered a therapeutic
value in adults  and adolescents  with moderate-to-
severe AD up to W48 and further  data are
required to evaluate long-term safety and efficacy of
nemolizumab.
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