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Abstract

Background Atopic dermatitis (AD) is an inflammatory skin disease  with significant unmet need. Blockade of the OX40–OX40 ligand 
(OX40L) costimulation pathway by targeting OX40L on antigen-presenting cells (APCs) with a fully human noncytotoxic, nondepleting anti-
OX40L monoclonal antibody (amlitelimab; SAR445229; KY1005) is a novel way to modulate persistent inflammation.

Objectives To assess the safety and efficacy of amlitelimab over 16 weeks in adults with AD in a phase IIa double-blind placebo-controlled 
study.

Methods The study was conducted at 19 hospitals in Germany, Poland, Spain and the UK. Eligible patients with moderate-to-severe AD were 
randomized (1 : 1 : 1) to low-dose intravenous (IV) amlitelimab (200 mg), high-dose IV amlitelimab (500 mg) or placebo, followed by three main-
tenance doses (50% of loading dose) at 4, 8 and 12 weeks, with safety follow-up to week 36. The co-primary endpoints were the incidence 
of treatment-emergent adverse events (all patients who received ≥ 1 dose of the study drug) and mean percentage change in Eczema Area 
and Severity Index (EASI) to week 16 (full analysis set).

Results Between 13 December 2018 and 12 May 2020, 89 patients were randomly assigned to low- (n = 29) or high-dose amlitelimab (n = 30) 
or placebo (n = 29), of whom 88 proceeded to treatment [37 women (42%), 51 (58%) men; mean (SD) age 33.6 (11.9) years]. Amlitelimab was 
generally well tolerated with an unremarkable safety profile; no hypersensitivity events were reported. For the primary endpoint, the least 
square mean percentage change in EASI from baseline to week 16 was –80.12% [95% confidence interval (CI) –95.55 to –64.68; P = 0.009 
vs. placebo] and –69.97% (95% CI –85.04 to –54.60; P = 0.07 vs. placebo) for the low- (n = 27) and high-dose (n = 27) amlitelimab groups, 
respectively, vs. –49.37% (95% CI –66.02 to –32.72) for placebo (n = 24). Numerically greater reductions in EASI were observed for amlite-
limab vs. placebo from weeks 2 to 16.

Conclusions Novel targeting of OX40L-expressing APCs with amlitelimab was well tolerated and resulted in clinically meaningful improve-
ments in AD.

What is already known about this topic?

• Atopic dermatitis (AD) is the most common inflammatory skin disorder.

• While strong T helper (Th)2 activation is universal in AD, an opportunity remains to specifically target different mechanisms.

• The OX40–OX40 ligand (OX40L) axis is a secondary costimulatory pathway that promotes persistent immune responses in AD.

• Under inflammatory conditions, OX40L is upregulated on antigen-presenting cells (APCs) following antigen presentation, contribut-

ing to the activation of antigen-specific Th2 and Th1/Th17/Th22 cells and secretion of proinflammatory cytokines.
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Atopic dermatitis (AD) is the most common inflammatory 

skin disorder and leading cause of nonfatal disease burden 

conferred by skin conditions worldwide.1 Up to 50% of 

adult patients have moderate-to-severe disease;2 for most 

patients AD is a lifelong condition, with variable phenotypic 

expression and disease course.3,4 Acute AD skin lesions are 

dominated by T helper (Th) 2 and Th22 cytokine activation, 

both central mediators of disease pathogenesis, whereas 

chronic lesions also include contributions from other inflam-

matory pathways, including those mediated by Th1 and 

Th17 cytokines.5 While strong Th2 activation is universal, 

the contribution of other immune axes might vary across 

ethnicities and age groups, and novel treatments that target 

multiple immune axes may address unmet needs in these 

subpopulations.6

Biologics targeting Th2 cytokines or oral Janus kinase 

inhibitors (JAKi) broadly affecting multiple signalling path-

ways have been approved for the treatment of moder-

ate-to-severe AD.7–9 However, an opportunity remains 

specifically to target different mechanisms leading to the 

activation and perpetuation of AD inflammation.6,7 One tar-

get is the OX40–OX40 Ligand (OX40L) axis, a secondary 

costimulatory pathway that promotes persistent immune 

responses in AD, facilitating both acute and chronic dis-

ease courses.10 OX40L is inducibly expressed on anti-

gen-presenting cells (APCs) such as dendritic cells, B cells 

and macrophages,11,12 and interacts with OX40 expressed 

on activated T cells.11,13 Under inflammatory conditions, 

OX40L is upregulated on APCs following antigen pres-

entation, contributing to the activation of antigen-specific 

Th2 and Th1/Th17/Th22 cells, and the secretion of proin-

flammatory cytokines.5,13,14 A 2023 study demonstrated 

that targeting OX40–OX40L signalling with an anti-OX40 

monoclonal antibody resulted in significant reductions 

in Eczema Area and Severity Index (EASI) at week 16 

compared with placebo, and was well tolerated, with an 

acceptable safety profile. These findings indicate that 

targeting the OX40–OX40L signalling pathway presents 

a viable therapeutic strategy in the treatment of moder-

ate-to-severe AD.15

Amlitelimab (SAR445229; KY1005) is a potentially first-

in-class fully human nondepleting, noncytotoxic monoclo-

nal antibody that blocks OX40–OX40L interactions with 

null effector function.16,17 Based on pharmacodynamic 

observations from a phase I study in healthy volunteers 

(NCT03161288), amlitelimab showed potential as a novel 

pharmacological treatment in immune-mediated disor-

ders.16,18 This proof-of-concept phase IIa study aimed to 

explore the safety and efficacy of amlitelimab in patients 

with moderate-to-severe AD.

Patients and methods

Participants and study design

This phase IIa randomized double-blind placebo-controlled 

parallel-group multicentre study (NCT03754309) enrolled 

adults with moderate-to-severe AD at 19 investigational 

sites in Germany, Poland, Spain and the UK. Eligible 

patients were aged ≥ 18 to < 75 years with a history of AD 

for ≥ 1 year and AD involvement of ≥ 10% of body surface 

area (BSA) at baseline, and a documented history of inade-

quate response to topical treatments (or topical treatments 

were inadvisable) within the last 6 months. Patients had 

to have an EASI score of ≥ 12 at screening, and an EASI 

score of ≥ 16 and validated Investigator Global Assessment 

(vIGA) of 3/4 at baseline, consistent with moderate-to-se-

vere AD. Patients must have had applied a stable dose of 

topical emollient at least twice daily for ≥ 7 consecutive days 

before the first dose of the investigational medicinal product 

(IMP). AD treatments were to be washed out ≥ 14 days prior 

to baseline for topical treatments, and between 3 weeks 

and 3 months prior for other systemic therapies. This study 

followed the CONSORT reporting guidelines.19

Key exclusion criteria were prior prohibited treatments 

(Appendix S1; see Supporting Information); live (atten-

uated) immunization within 12 weeks; and anticipated 

initiation of prohibited medications or planned elective sur-

gery < 3 months after the last dose of the IMP.

Randomization and masking

Patients were randomized at baseline to receive a low 

intravenous (IV) dose of amlitelimab (200 mg loading dose, 

100 mg maintenance dose thereafter), a high IV dose of 

amlitelimab (500 mg loading dose, 250 mg thereafter) or 

placebo (1 : 1 : 1) at 0, 4, 8 and 12 weeks. Patients were 

centrally randomized, and randomization was stratified by 

a baseline EASI score of ≤ 21 (moderate disease) or > 21 

(severe disease). Patients were allocated a randomization 

number using an interactive response technology system 

prepared by Trial Form Support (TFS) International (Lund, 

Sweden); patient randomization lists were generated using 

SAS version 9.4 (SAS Institute, Cary, NC, USA).

All patients, investigators, the sponsor, TFS, clinical lab-

oratories and the independent data monitoring committee 

were masked to treatment assignment except for monitors 

responsible for drug storage and preparation, and drug con-

centration analysis (EuroFins); the randomization statistician 

and the unblinded statistician required for the independent 

data monitoring committee; and safety personnel.

What does this study add?

• This phase IIa proof-of-concept study in adults is the first to evaluate the targeting of APCs via the OX40–OX40L axis in AD and 

to demonstrate that OX40L blockade with amlitelimab results in sustained and clinically meaningful improvement in the signs and 

symptoms of moderate-to-severe AD inadequately controlled by topical therapies.

• The data support the hypothesis that targeted modulation of T-cell responses can be achieved by influencing costimulatory signal-

ling during antigen presentation, leading to meaningful clinical improvement and the possibility of disease modification or long-term 

remission in AD.
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Procedures

Patients were assessed for study eligibility at screening, 

completed within 4 weeks before randomization. AD treat-

ments were washed out for ≥ 2 weeks prior to baseline 

(except bland moisturizers) and patients were required to 

apply bland moisturizers (emollients) with no additives (e.g. 

urea) at least twice daily for 7 consecutive days before base-

line and throughout the study. At baseline, patients received 

a low (200 mg) or high (500 mg) IV dose of amlitelimab, fol-

lowed by three maintenance doses at 50% of the loading 

dose at 4-week intervals on weeks 4, 8 and 12, or matching 

placebo.

Efficacy, safety, pharmacokinetic and pharmacodynamic 

assessments were performed at 1-week intervals from 

week 0 through to week 16 (main study). All evaluations 

were performed in the clinic, except for adverse events 

(AEs) and concomitant medications, which could also be 

recorded via telephone. All patients continued in the study 

extension to week 36 with assessments up to the time that 

they relapsed or commenced drugs that have a significant 

impact on AD. While patients who had responded (vIGA 0/1) 

at the week-16 assessment were required to continue with 

all assessments, patients who did not respond (vIGA 2–4) 

were assessed for safety only.

Outcomes

The co-primary endpoints were the incidence of treat-

ment-emergent AEs (TEAEs) and percentage change in 

EASI from baseline to 16 weeks. AEs were coded using 

Medical Dictionary for Regulatory Activities (MedDRA) 

version 21.1. Secondary endpoints included the proportion 

of patients with ≥ 50%,  ≥ 75% and ≥ 90% reduction from 

baseline in EASI (EASI-50, EASI-75 and EASI-90, respec-

tively); percentage of patients with a vIGA response of 0/1 

at week 16 and over time; and change in vIGA, SCORing of 

Atopic Dermatitis (SCORAD) Index, affected BSA and phar-

macokinetic/pharmacodynamic response to amlitelimab.

The percentage of patients with an improvement in pru-

ritus numerical rating scale (NRS) of ≥ 4 was analysed post 

hoc. Serum samples were collected for pharmacokinetics, 

and antidrug antibody (ADA) and biomarker assessments 

throughout the study (Appendix S1).

Patients who completed the main study continued in the 

study extension through to 36 weeks.

Statistical analysis

This study was not prospectively powered; the aim was to 

include 20 evaluable patients per treatment group. All sta-

tistical testing was two-sided and performed using a 5% 

significance level. No adjustment was made for multiplicity. 

The primary endpoint and continuous secondary endpoints 

(SCORAD, BSA and pruritus NRS) were assessed using 

a mixed model for repeated measures with percentage 

change from baseline as the response (dependent varia-

ble); baseline value as a covariate; and treatment, day, day × 

treatment and day × baseline interaction as fixed effects 

(independent variables). The percentage of patients with 

vIGA 0/1 was analysed using a Cochran–Mantel–Haenszel 

test, with visit as the stratum for comparison of a high 

(250 mg Q4W) or low dose (100 mg Q4W) of amlitelimab 

vs. placebo. Missing results postbaseline were assumed as 

nonresponders for the calculation of responder endpoints. 

Efficacy analyses were performed on the full analysis set 

(FAS), defined as patients in the safety set (who received ≥ 1 

dose of the IMP) who had ≥ 1 postbaseline efficacy meas-

urement. The primary analysis was repeated using the per 

protocol set (all patients in the FAS with no major protocol 

deviations) analysed according to the treatment received.

All statistical analyses were performed with SAS soft-

ware (version 9.4 or higher for Windows; SAS Institute). The 

study was registered with ClinicalTrials.gov (NCT03754309) 

and EudraCT (registration number 2018-002299-41).

Results

Eighty-nine patients were randomized between 13 

December 2018 and 12 May 2020; 88 patients [37 women 

(42%), 51 men (58%); mean (SD) age 33.6 (11.9) years] 

received the IMP (low-dose amlitelimab, n = 29; high-dose 

amlitelimab, n = 30; placebo, n = 29); one patient did not 

receive treatment due to a protocol deviation (Figure 1). 

Baseline disease characteristics were typical for patients 

with moderate-to-severe AD and generally well matched 

across treatment groups (Table 1). The percentage of patients 

with a vIGA score of 4 (severe) was higher in the placebo 

(62%) group than in either of the amlitelimab groups (37% 

and 33% in the low- and high-dose groups, respectively). 

No other notable differences were observed between the 

groups. Overall, 59 (67%) patients completed the 16-week 

main study: 20 (69%) in the low-dose amlitelimab group, 

22 (73%) in the high-dose amlitelimab group and 17 (59%) 

in the placebo group. Fifty patients (57%) continued to the 

36-week study extension, and 17 (59%) from the low-dose 

amlitelimab group, 19 (63%) from the high-dose amlitelimab 

group and 14 (48%) from the placebo group completed it 

successfully.

Amlitelimab was generally well tolerated, with 18 (62%) 

patients in the low-dose amlitelimab group, 14 (47%) in 

the high-dose amlitelimab group and 20 (69%) in the pla-

cebo group reporting ≥ 1 TEAE up to week 16 (Table 2). 

Headache, hyperhidrosis, upper respiratory tract infection, 

pyrexia, increased aspartate aminotransferase and iron 

deficiency anaemia were more prevalent in the amlitelimab 

groups than in the placebo group up to week 16 (difference 

of ≥ 5%) (Table S1; see Supporting Information). Two con-

junctivitis events were reported: one case of allergic con-

junctivitis in the high-dose amlitelimab group and one case 

of infective conjunctivitis in the low-dose amlitelimab group 

– both cases were mild to moderate in intensity, deemed 

unrelated to treatment by the investigator and both patients 

completed dosing. One serious TEAE of an infected dermal 

cyst was reported in the low-dose amlitelimab group, in a 

patient with a history of recurrent dermal cysts. It was man-

aged via surgical intervention and the patient completed the 

study. Other severe events reported were three TEAEs of 

AD (two patients receiving high-dose amlitelimab and one 

patient receiving placebo) and one TEAE each of insom-

nia and neck pain (in the same patient receiving high-dose 

amlitelimab), none of which was considered by the investi-

gator to be related to treatment. Four patients experienced 
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TEAEs leading to study discontinuation: two instances of 

exacerbation of the underlying disease, one instance of 

drug ineffectiveness in the placebo group and one instance 

of nasopharyngitis in the low-dose amlitelimab group. No 

trends in clinical laboratory parameters were observed in 

any treatment group, and no specific safety concerns were 

raised.

In the study extension period, one death was reported in 

a 44-year-old man 3 months after the last administration of 

a low dose of amlitelimab. The cause of death was unknown 

but was considered unrelated to treatment by the investi-

gator and the independent data monitoring committee. No 

postmortem examination was performed due to COVID-19 

restrictions at the time.

Serum concentrations of amlitelimab increased rapidly 

following dosing, with a median tmax of 43 min for low and 

high doses after the first and fourth infusions, and with an 

approximately dose-proportional relationship for Cmax and 

area under the curve (AUC)0–28. Following each dose, serum 

concentration steadily decreased in a biphasic manner, with 

similar estimated t1/2 values for low and high doses, and 

minimal accumulation; no target mediated disposition was 

observed.

At week 16, ADAs to amlitelimab were detected in 10 

patients (50%) in the low-dose group, six of whom had vIGA 

0/1 at week 16, and none in the high-dose amlitelimab group 

(Tables S2, S3; see Supporting Information). No TEAEs 

were associated with ADAs and no impact on amlitelimab 

clearance or treatment response was seen, indicating that 

ADAs were weakly or non-neutralizing.

In the FAS, the co-primary endpoint of the least square 

mean percentage change in EASI from baseline to week 

16 was –80.12% [95% confidence interval (CI) –95.55 to 

–64.68; P = 0.009 vs. placebo] and –69.97% (95% CI –85.04 

to –54.60; P = 0.07 vs. placebo) for the low- (n = 27) and 

high-dose (n = 27) amlitelimab groups vs. –49.37% (95% 

Figure 1 Patient flowchart. ‘Other’ reasons for early termination from the study pertain to issues with data from one investigation site and a failure 

to meet randomization criteria. FAS, full analysis set.
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CI –66.02 to –32.72) for placebo (n = 24) (Figure 2). Mean 

baseline and week-16 data, along with other Harmonising 

Outcome Measures for Eczema outcomes, can be found 

in Table S4 (see Supporting Information). The primary anal-

ysis for the per-protocol set and for the sensitivity analy-

sis provided similar results. Numerically greater reductions 

were observed in patients in the amlitelimab groups vs. the 

placebo group at all timepoints from week 2 to week 16. 

Progressive reductions in EASI score from baseline to week 

16 were observed across both amlitelimab groups.

More patients receiving amlitelimab achieved EASI-75 

(59% receiving low-dose amlitelimab; 52% receiving high-

dose amlitelimab) and EASI-90 (33% receiving low-dose 

amlitelimab; 30% receiving high-dose amlitelimab) by week 

16 vs. placebo (25% and 13%, respectively). Nominally sta-

tistically significant improvements at week 16 in the amliteli-

mab groups vs. placebo were observed for vIGA (low- and 

high-dose amlitelimab P < 0.001), SCORAD (low-dose 

amlitelimab P = 0.01; high-dose amlitelimab P = 0.02) and 

affected BSA (low-dose amlitelimab P = 0.001; high-dose 

amlitelimab P = 0.005) (Figure 3).

By week 16, the percentage of patients with clear/

almost clear skin (vIGA 0/1) was 44% (n = 12/27) and 37% 

(n = 10/27) in the low- and high-dose amlitelimab groups vs. 

8% (n = 2/24) for placebo (P < 0.001 for both).

Post hoc analysis showed that more patients achieved 

an improvement in pruritus NRS ≥ 4 points with amliteli-

mab (47% in the low-dose amlitelimab group; 38% in the 

Table 1 Patient characteristics at baseline in a phase IIa double-blind placebo-controlled study to assess the safety and efficacy of 

amlitelimab over 16 weeks in adults with atopic dermatitis

Characteristic (safety set)
Low-dose amlitelimab 

(n = 29)
High-dose amlitelimab 

(n = 30)
Placebo 
(n = 29)

Age (years)
 Mean (SD) 33.1 (15.0) 35.6 (9.6) 32.1 (10.8)
 Median (range) 25.0 (18–66) 35.0 (19–58) 33.0 (19–57)
Male sex 16 (55) 16 (53) 19 (66)
Ethnicity
 Hispanic or Latino/Latina 1 (3) 3 (10) 0
 Not Hispanic or Latino/Latina 28 (97) 26 (87) 28 (97)

Characteristic (FAS)a Low-dose amlitelimab (n = 27) High-dose amlitelimab (n = 27) Placebo (n = 24)

Affected BSA (%)
 Mean (SD) 55.6 (20.8) 47.6 (19.2) 52.5 (20.6)
 Median 51.5 40.5 55.3
EASI
 Mean (SD) 32.9 (12.8) 28.4 (11.5) 32.8 (14.5)
 Median 29.8 24.1 28.9

EASI > 21 at baseline 21 (78) 20 (74) 18 (75)

SCORAD
 Mean (SD) 69.0 (12.4) 66.2 (11.6) 67.6 (15.5)
 Median 68.7 63.8 64.2
vIGA score of 4 10 (37) 9 (33) 15 (62)
NRS for pruritus
 Mean (SD) 6.9 (2.3) 6.7 (2.2) 7.4 (1.6)
 Median 7.5 7.0 8.0
Prior exposure to dupilumab 0 0 1 (4)

Data are presented as n (%) unless otherwise stated. BSA, body surface area; EASI, Eczema Area and Severity Index; FAS, full analysis set; 
NRS, Numerical Rating Scale; SCORAD, SCORing of Atopic Dermatitis; vIGA, validated Investigator Global Assessment. aThe FAS consisted 
of all patients in the safety set with at least one postbaseline measurement of any efficacy measurement, primary or secondary; analysed 
according to the planned treatment.

Table 2 Summary of treatment-emergent adverse events (TEAEs; safety set) in a phase IIa double-blind placebo-controlled study to assess the 

safety and efficacy of amlitelimab over 16 weeks in adults with atopic dermatitis

Main study to 16 weeks Low-dose amlitelimab (n = 29) High-dose amlitelimab (n = 30) Placebo (n = 29)

All TEAEs (no. of events) 35 62 60

Patients with ≥ 1 TEAE 18 (62) 14 (47) 20 (69)

Patients with ≥ 1 related TEAE 10 (34) 6 (20) 9 (31)

Patients with ≥ 1 serious TEAE 1 (3) 0 0

Patients with ≥ 1 treatment-emergent AESI 0 1 (3) 0

Study extension to 36 weeks Low-dose amlitelimab (n = 20) High-dose amlitelimab (n = 22) Placebo (n = 17)

All TEAEs (no. of events) 9 10 5

Patients with ≥ 1 TEAE 7 (35) 8 (36) 4 (23)

Patients with ≥ 1 related TEAE 2 (10) 0 0

Patients with ≥ 1 serious TEAE 1 (5) 0 0

Patients with ≥ 1 treatment-emergent AESI 1 (5) 0 0

Data are presented as n (%) unless otherwise stated. AESI, adverse event of special interest.
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high-dose amlitelimab group) vs. placebo (19%) at week 16. 

Baseline and week 16 mean (SD) data can be found in Table 

S4. Results for patients in the EASI > 21 stratum (severe 

disease; n = 59) were similar to those in the FAS.

Total IgE, interleukin (IL)-13, IL-31 and IL-22 were 

assessed as biomarkers of allergy, Th2, pruritus and Th22 

biology, respectively, for AD.20 Nominally statistically signif-

icant reductions in serum levels of total IgE, IL-13, IL-31 and 

IL-22 at week 16 compared with baseline were observed in 

the low- (P < 0.0001 for IgE, IL-13 and IL-22; P < 0.001 for 

IL-31) and high-dose (P < 0.0001 for IgE; P < 0.001 for IL-13 

and IL-22; P < 0.01 for IL-31) amlitelimab groups but not in 

the placebo group (Figure S1; see Supporting Information).

Twenty-four patients had vIGA 0/1 at week 16 (12, 10 and 

2 patients in the low-dose amlitelimab, high-dose amliteli-

mab and placebo groups, respectively). In total, 67% in the 

low-dose group maintained vIGA 0/1 24 weeks after the last 

amlitelimab dose vs. 70% in the high-dose group and 50% 

in the placebo group. Amlitelimab-dependent reductions in 

total IgE, IL-13, IL-22 and IL-31 were also largely maintained 

during the study extension (Figure S1).

Discussion

This phase IIa proof-of-concept study is the first to evaluate 

the safety and efficacy of using an anti-OX40L antibody to 

target APCs via blockade of the OX40–OX40L axis in AD. 

In adult patients with moderate-to-severe AD inadequately 

controlled by topical therapies, amlitelimab – a fully human 

nondepleting, noncytotoxic anti-OX40L IgG4 monoclonal 

antibody – demonstrated no specific safety concerns and the 

treatment continued to be well tolerated for 24 weeks fol-

lowing the last injection. Notably, no hypersensitivity events 

were reported; ADAs to amlitelimab were only detected in 

50% of patients in the low-dose amlitelimab group, while 

patients in the high-dose amlitelimab and placebo groups 

remained negative for ADA. No unexpected changes 

in pharmacokinetic profile or efficacy were observed in 

patients positive for ADAs indicating that, where present, 

ADAs were likely to be weak or non-neutralizing.

Treatment with amlitelimab resulted in sustained and clin-

ically meaningful improvement in the signs and symptoms 

of AD. Despite the relatively limited patient population, the 

findings demonstrated a consistent and nominally statisti-

cally significant improvement from baseline with both high- 

and low-dose amlitelimab vs. placebo in secondary efficacy 

measures, including EASI (low-dose amlitelimab P = 0.009; 

high-dose amlitelimab P = 0.07), vIGA (P < 0.001 for both 

low- and high-dose amlitelimab), SCORAD (P = 0.011 for 

low-dose amlitelimab; P = 0.02 for high-dose amlitelimab) 

and BSA (P = 0.001 for low-dose amlitelimab; P = 0.005 for 

high-dose amlitelimab). While there was no discernible dif-

ference in response and change over time between dose 

groups, the sample size was too small to identify the most 

effective dose. Consequently, a phase IIb study is under-

way to further assess the optimal subcutaneous dose 

(NCT05131477).

Consistent differences in efficacy between amlitelimab 

and placebo were seen from 2 weeks, suggesting that tar-

geting the APC–T-cell interface resulted in an early onset of 

effect, although larger studies may better differentiate when 

the effect significantly differs from placebo. Unlike anticy-

tokine and JAKi therapies tested in AD,21–25 no plateauing 

in clinical change in response over time was apparent after 

treatment over 16 weeks, indicating that further improve-

ment may be possible with continued treatment.

The difference in mean percentage change in EASI for 

amlitelimab vs. placebo was statistically significant in the 

low-dose amlitelimab group (P = 0.009). It should be noted 

that we observed a higher-than-expected placebo response 

rate of 49% improvement in EASI from baseline at week 

16 vs. other studies.21,22,24 However, while there was no 

obvious reason for this response rate, rates for the more 

stringent EASI-75, EASI-90 and vIGA 0/1 endpoints were 

consistent with previous studies.21,22,25,26

Figure 2 Effect of amlitelimab on Eczema Area and Severity Index (EASI). Percentage change in EASI least square (LS) mean score from baseline 

over time with 95% confidence interval for the full analysis set. Results presented are nominal P -values. ns, P = 0.07 (not significant) high-dose 

amlitelimab vs. placebo at week 16. **P = 0.009 (low-dose amlitelimab vs. placebo at week 16); ***P ≤ 0.001 (low- and high-dose amlitelimab vs. 

placebo at week 12).
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It was hypothesized that blocking the inflammatory path-

way at the APC–T-cell interface by targeting OX40L may 

generate a long and durable response. Indeed, clinical 

improvements and biomarker reductions were maintained 

up to 36 weeks for patients achieving vIGA 0/1 at week 

16 for the exploratory endpoints of EASI, vIGA,  ≥ 4-point 

improvement in pruritus NRS and selected biomarkers, indi-

cating a sustained response up to 24 weeks following the 

last dose, while serum amlitelimab steadily decreased in 

most patients to concentrations below those expected to be 

pharmacologically active. These data suggest that in patients 

who achieve vIGA 0/1 following induction, there may be 

Figure 3 Effect of amlitelimab on secondary efficacy measures. Proportion of patients over time by treatment (full analysis set) achieving (a) ≥ 50% 

reduction from baseline in Eczema Area and Severity Index (EASI-50); (b) ≥ 75% reduction from baseline in EASI (EASI-75); (c) ≥ 90% reduction from 

baseline in EASI (EASI-90); (d) percentage of patients defined as having a validated Investigator Global Assessment (vIGA) score 0/1 (***P < 0.001 

low-dose amlitelimab vs. placebo at week 16; ***P ≤ 0.001 high-dose amlitelimab vs. placebo at week 16); and percentage change in least 

square (LS) mean score from baseline with 95% confidence interval in (e) SCORing of Atopic Dermatitis (SCORAD) index (***P = 0.001 low-dose 

amlitelimab vs. placebo at week 12; **P = 0.004 high-dose amlitelimab vs. placebo at week 12; *P = 0.011 low-dose amlitelimab vs. placebo at week 

16; *P = 0.016 high-dose amlitelimab vs. placebo at week 16); and in (f) body surface area (BSA) (***P < 0.001 low-dose amlitelimab vs. placebo at 

week 12; ***P = 0.001 high-dose amlitelimab vs. placebo at week 12; ***P = 0.001 low-dose amlitelimab vs. placebo at week 16; **P = 0.005 high-

dose amlitelimab vs. placebo at week 16). Results presented are nominal P -values.
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opportunities to explore extended dosing intervals with the 

goal of maintaining disease control with infrequent dosing.

OX40–OX40L pathway signalling sustains T-cell activa-

tion and the inflammatory (Th2/Th1/Th17/Th22) pathways 

implicated in AD and other immune-mediated diseases.27 By 

blocking OX40–OX40L interaction, amlitelimab may target 

antigen-specific Th2, Th22 and Th17 cytokine activation in 

skin lesions.5 In this study, amlitelimab was associated with 

a reduction in serum concentrations of the Th2 cytokines 

IL-13 and IL-31, and the Th22 cytokine IL-22, potentially pro-

viding benefits to patients with chronic-persistent AD or 

from groups that experience stronger Th1, Th17 and Th22 

activation.5,6,28 In a primate model, OX40L blockade with 

amlitelimab showed significant control of CD4+ T effector 

cell proliferation while maintaining the regulatory/conven-

tional T-cell ratio, indicating immune homeostasis restora-

tion.17 Hence, amlitelimab may re-establish homeostasis 

in patients by inhibiting OX40–OX40L signalling without 

depleting T cells, which may result in a targeted and durable 

therapeutic response in immune-mediated conditions.17 By 

targeting APCs, amlitelimab could have a broad therapeutic 

effect and the potential to treat other immune-mediated dis-

eases caused by immune dysregulation.

The study was limited by the relatively small sample size 

and limited overall patient exposure, with a total of approx-

imately 30 patient-years exposure to amlitelimab. Of this 

small population, only 67% completed the main study up to 

week 16 and only a further 57% successfully completed the 

36-week extension study. However, it should be noted that 

there were greater rates of study completion with amliteli-

mab vs. placebo in both treatment arms. In addition to lim-

ited patient diversity, a greater proportion of patients in the 

placebo group had a vIGA score of 4 vs. the amlitelimab 

groups. Finally, no neutralizing ADA assay was available and 

multiplicity in statistical testing was not controlled.

In conclusion, this phase IIa study provides preliminary 

evidence that amlitelimab, a nondepleting, noncytotoxic 

anti-OX40L IgG4 monoclonal antibody given as IV mono-

therapy once every 4 weeks, might be effective with an 

acceptable safety profile in patients with moderate-to- 

severe AD whose disease is not adequately controlled with 

topical therapies. These data support the hypothesis that 

targeted modulation of T-cell responses can be achieved 

by influencing costimulatory signalling during antigen pres-

entation, leading to meaningful clinical improvement and the 

possibility of disease modification or long-term remission in 

AD. Further clinical studies of amlitelimab in AD and other 

immune-mediated conditions are ongoing.
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 Adverse events should be reported.
Reporting forms and information can be found at  

http://www.mhra.gov.uk/yellowcard. Adverse events  
should also be reported to UCB Pharma Ltd at  

ucbcares.uk@ucb.com or 0800 2793177.
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Footnotes: ¥co-primary endpoints PASI 90 and IGA 0/1 at Week 16
Pso - Plaque Psoriais; PsA - Psoriatic Athritis
BIMZELX® (Bimekizumab) is indicated for the treatment of moderate to severe plaque psoriasis in adults who are candidates for systemic therapy. Bimzelx, alone or in combination with 
methotrexate, is indicated for the treatment of active psoriatic arthritis in adults who have had an inadequate response or who have been intolerant to one or more disease-modifying 
antirheumatic drugs (DMARDs). Please refer to the SmPC for further information.1
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