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Abstract
Background: Atopic dermatitis (AD) is one of the most 
common chronic inflammatory skin diseases worldwide. AD 
pathogenesis is multifactorial, involving environmental and 
genetic factors. IL-13 stands out as one of the main cytokines 
in the pathophysiology of AD. Currently, dupilumab, which 
targets both IL-4 and IL-13 signalling, is the only biologic agent 
approved for the treatment of moderate-to-severe AD. New 
targeted biologic therapies are being developed, such as 
lebrikizumab and tralokinumab, two selective IL-13 inhibitors. 
This article reviews the role of IL-13 in AD and the most recent 
data on lebrikizumab and tralokinumab.

Methods: A narrative review of the literature was written after 
retrieving relevant articles in the PubMed database (up until 
December 2020) using the following keywords present in the 
title, abstract or body: atopic dermatitis; interleukin 13; IL-13; 
tralokinumab; lebrikizumab, biologic therapy. 

Discussion: A phase IIb trial showed that all three dosing 
regimens evaluated (lebrikizumab 125 mg every 4 weeks (Q4W), 
250 mg Q4W or 250 mg every 2 weeks) achieved rapid and 
dose-dependent efficacy concerning the signs and symptoms of 

AD, with a statistically significant improvement, at week 16.  
Tralokinumab was studied in three phase III clinical trials and 
reached its primary endpoints at week 16 (ECZTRA 1 and 
2 in monotherapy and ECZTRA 3 with concomitant topical 
corticosteroids), with response maintained over time. Both 
lebrikizumab and tralokinumab exhibited good safety profiles 
in AD trials, with adverse effects usually being comparable 
between the control and treatment groups. 

Conclusion: The evidence supports the hypothesis that 
selective antagonism of IL-13 is sufficient to control AD, 
providing an improvement in the patient’s quality of  
life. Therefore, the development of lebrikizumab and 
tralokinumab represents a new and exciting phase in the 
management of AD.

Keywords: atopic dermatitis, interleukin-13, lebrikizumab,  
IL-13, tralokinumab.
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Introduction
Atopic dermatitis (AD) is one of the most common chronic 
inflammatory skin diseases worldwide,1 with an increasing 
incidence in recent years, especially in industrialized countries 
and urban areas.2 The estimated prevalence is 15% in children 
and 2–10% in adults. In the adult population, the frequency of 
AD appears to be increasing and is probably underdiagnosed.3 

AD is characterized by the presence of eczema lesions 
(erythema, oozing and desquamation) and intense pruritus, 
which can lead to excoriations, secondary bacterial and viral 
infections, and lichenification in chronic cases.4,5 Moreover, it 
is associated with other atopic comorbidities such as asthma 
and allergic rhinitis.6 Longitudinal studies have shown that 

the persistence of AD in adulthood is related to severe forms 
of presentation, an earlier age of onset of symptoms, a family 
history of AD and early sensitization to allergens.7–9

AD has a significant impact on a patient’s quality of life due 
to its chronicity and the presence of subjective symptoms10 
associated with decreased mental health scores compared 
to the general population.11 Some of the contributing factors 
are sleep disturbances, reduced school/work productivity, 
interpersonal problems, social isolation, reduced self-esteem, 
development of mental disorders (anxiety, depression), and 
suicidal ideation in the most severe cases.12–16

The pathogenesis of AD is multifactorial, involving genetic 
factors and the interaction between dysfunction of the 
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epidermal barrier, immune dysregulation and changes in the 
skin microbiome.17 The immunomediated mechanisms are 
characterized by an inappropriate activation of type 2 T helper 
cells (TH2) and type 2 innate lymphoid cells (ILC2), with an 
increased expression of inflammatory cytokines, particularly 
interleukins IL-4 and IL-13.18,19 IL-13 stands out as one of the 
main cytokines in the pathophysiology of AD6,20 through its 
increasingly prominent role in the production and maintenance 
of the inflammatory process as well as in epidermal barrier 
dysfunction.21

Long-term therapy is often required given the chronic and 
recurrent nature of AD.22–24 In fact, moderate-to-severe forms of 
AD account for 20% of all cases25 and the conventional systemic 
therapies, such as cyclosporine, corticosteroids, methotrexate 
or azathioprine, often present limited efficacy and/or long-
term toxicity,14,18,26 making control of AD a challenge for both 
clinician and patient.27 

In the last decade, as a result of deeper knowledge about AD 
pathophysiology, particularly of the cytokines and receptors 
involved in inflammation, great advances have been made, 
with the emergence of new pharmacological options.17,18,28 
Currently, dupilumab (anti-IL4Rα) is the only biologic drug 
approved by the US Food and Drug Administration and by the 
European Medicines Agency for the treatment of moderate-to-
severe forms of AD.21,29,30 New targeted biologic therapies are 
being developed, including lebrikizumab and tralokinumab, 
two selective IL-13 inhibitors.18

Numerous randomized controlled trials have been or are 
currently evaluating the safety and efficacy of tralokinumab 
and lebrikizumab for AD treatment.31,32 This article reviews the 
role of IL-13 in AD and the most recent data on lebrikizumab 
and tralokinumab. 

Methods
A search in the PubMed database (up until December 2020) 
for articles with the specific keywords ‘‘atopic dermatitis”, 
“interleukin 13”, “IL-13”, “tralokinumab”, “lebrikizumab” and 
“biologic therapy” present in the title, abstract or body was 
performed. The reference lists of those articles were examined 
to retrieve other studies that were considered relevant and 
contributed to the scientific purpose of the present review but 
had not been retrieved by the database search.

Review
AD pathogenesis and the role of IL-13
AD is a complex, multifactorial disease caused by the 
interaction between multiple environmental and genetic 
factors.22 Several mechanisms contribute to AD, including 
genetic predisposition, epidermal barrier dysfunction, immune 
dysregulation, changes in the skin microbiome and an 
abnormal pruritic response.18,33,34

Patients with AD present a skin barrier dysfunction in 
both lesional and nonlesional skin.35,36 Dysfunction of the 
epidermal barrier is due to abnormalities in the formation of 
structural proteins and/or in their lipid metabolism33 —  
the first due to mutations of the genes that encode the 
formation of the structural key proteins of the epidermal 
barrier and immune dysfunction;37,38 the second because of 
the disorganized lipid matrix of the epidermal barrier, with a 
decrease in the number of long-chain and very-long-chain 
ceramides and an increase in the number of free fatty acids.39 
As a result, there is a marked transepidermal water loss that 
facilitates penetration by potential allergens, irritants or 
pathogenic microorganisms.21,40 

As an immunomediated disease, AD is characterized by 
the inappropriate and excessive activation of TH2 and ILC2 
cells, with an increase in the production of proinflammatory 
molecules33 such as type 2 cytokines,41 particularly IL-4 
and IL-13, but also IL-31 and IL-22.18 IL-4 and IL-13 have been 
highlighted as the central mediators of AD.14 In addition to 
their effects on the TH2 inflammatory response, they have 
numerous multifaceted impacts on the pathogenesis of AD, 
particularly on the dysfunction of the epidermal barrier and on 
the pruritis.14,42,43

In their signalling cascades, IL-4 and IL-13 share a 
heterodimeric receptor composed of IL‐4Rα and IL‐13Rα1, 
known as the type 2 receptor (of IL-4) (Figure 1).14 Despite 
this, these interleukins have distinct functions in atopic 
inflammation.36,44 TH2 cytokines negatively regulate the 
expression of antimicrobial peptides (AMPs).35,45 The 
disruption of the skin’s epidermal barrier, associated with this 
AMP deficiency, causes a greater propensity to colonization 
and infection by Staphylococcus aureus.35,45,46 In fact, in AD, 
the skin microbiome is altered compared to healthy and 
normal skin. There is an increase in the abundance of S. aureus 
and a decrease in bacterial diversity.47 Thus, the modified 
epidermal barrier promotes the colonization by S. aureus, 
which worsens, in a self-amplifying loop, the epidermal 
barrier’s rupture.46,48

In AD, itching is not mediated by histamine.45 This symptom 
occurs mainly due to IL-31, a cytokine produced by TH2 cells.35,49 
IL-31 favours the sensory nerve’s ramification and elongation, 
causing sensitization to minimal stimuli and sustained itching 
in AD patients.35,45,46

IL-13 is a pleiotropic cytokine predominantly produced by 
TH2 cells and ILC2 but also, to a lesser extent, by mast cells, 
basophils, eosinophils, natural killer cells, macrophages, 
dendritic cells and monocytes (Figure 2).24,50 Free IL-13 binds 
to the α1 subunit of the IL-13 receptor (IL-13Rα1) in all cells of 
the human body, but particularly to monocytes and B cells. 
In a cascade reaction, this binding favours the recruitment 
of IL-4Rα, inducing, by dimerization, the formation of a 
signal transducer that activates Janus kinase 1 (JAK1) and 
tyrosine kinase 2 (TYK2), leading to the phosphorylation of 
signal transducer and activator of transcription 6 (STAT6), 
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Figure 1. The role of IL-13 in atopic dermatitis.

Adapted from Bieber T.21 
TEWL, transepidermal water loss.

Figure 2. Tralokinumab binds to the IL‐13 cytokine in an epitope that overlaps with the binding site of the 
IL‐13Rα receptors, preventing IL‐13 from binding to both IL‐13Rα1 and IL‐13Rα2. However, the binding 
affinity of IL‐13 to the IL‐13Rα2 receptor is higher than for tralokinumab; therefore, unbound IL‐13 can 
still bind to the receptor. Lebrikizumab exerts its activity by binding to the IL‐13 cytokine at an epitope 
that overlaps with the binding site of the IL‐4Rα receptor, preventing heterodimerization of the IL‐4Rα/
IL‐13Rα1 subunits. IL‐13 can still bind to IL‐13Rα2.

Adapted from Bieber T.21

a transcription factor that promotes TH2 differentiation, 
and to class-switching to IgE14,51,52 (Figure 1). Additionally, 
it was demonstrated that STAT6 suppresses the activity of 
regulatory T cells, essential to the maintenance of tolerance 
to the antigens themselves and to the prevention of excessive 
inflammation.53 IL-13 also has the ability to bind with high 

affinity to the α2 subunit of the IL-13 receptor (IL-13Rα2); 
however, this receptor has no significant cytoplasmic domain 
and does not seem to function as a signal mediator. It is 
believed to act as a decoy receptor that internalizes the  
IL-13 found in excessive circulating levels.18 Recent studies 
showed that a different ligand, CHI3L1/YKL-40, which is 
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overexpressed in AD patients, could activate IL-13Rα2 and, 
through the IL-13Rα2–TMEM219 axis, could promote the 
production of TGFβ, collagen deposition and remodelling of 
fibrotic tissue.54

IL-13 plays a pivotal role in the production and maintenance 
of the TH2 inflammatory reaction and in the dysfunction of 
the epidermal barrier.6,21 The overexpression of this cytokine 
reduces the integrity of the epithelial barrier by leading to 
the down-regulation of its key components, particularly its 
proteins, such as filaggrin, loricrin and involucrin,6,21,42,43 
amongst others, and of its lipids.55 IL-13-mediated tissue 
inflammation promotes fibrotic skin remodelling and skin 
thickening through the recruitment of fibroblasts and a 
subsequent increase in collagen deposition.55 By decreasing 
the expression of antimicrobial peptides, the overexpression of 
IL-13 in AD leads to an increased susceptibility to skin infections, 
particularly from S. aureus.56 At the same time, IL-13 seems to 
be directly linked to pruritis, as it sensitizes sensitive neurons 
considered to be pruritogenic.57

In skin biopsies of patients with AD, there is an overexpression 
of IL-13 in lesional57 and nonlesional58 skin as compared to 
healthy individuals as well as high levels of IL-13-producing  
T cells.59,60 In addition, the severity of AD is directly related to 
increased IL-13 levels,61,62 whilst a decrease in its concentration 
has been shown to correlate to improved clinical outcomes.58

At a lesional level, a difference between the expression of 
IL-4 and IL-13 in skin lesions of patients with AD has been 
found, with evidence of overexpression of IL-13 and a nearly 
undetectable expression of IL-4,6,62 supporting the fact that  
AD is a disease mainly dominated by IL-13.20,21,62

Treatment of AD
In patients with mild forms of AD, treatment with topical 
agents, such as corticosteroids and calcineurin inhibitors, 
together with emollient agents, is often sufficient for clinical 
improvement.23,63 However, in patients with moderate-to-
severe AD, these options may not be effective, requiring the 
use of systemic therapy to control AD.23,26,63,64 

Conventional immunosuppressive systemic therapies, such 
as systemic corticosteroids, cyclosporine and methotrexate, 
have been shown to be effective in improving the signs and 
symptoms of AD.26,65 However, none of these agents targets a 
specific component of the pathogenesis of AD,13,66 with their 
use being limited due to their long-term adverse effects and 
toxicities.26 Thus, these systemic therapeutic options have 
proved to be insufficient, making control of AD a challenge, 
both for the clinician and the patient.13,27

In recent years, more in-depth knowledge about the 
pathogenesis of AD has enabled important advances 
in therapeutic development through the emergence 
of new pharmacological options such as new biologic 
immunomodulatory drugs capable of specifically blocking 

some individual inflammatory mediators.67 To date, dupilumab 
is the only biologic drug approved by the US Food and Drug 
Administration and the European Medicines Agency for the 
treatment of moderate-to-severe forms of AD.21,30 This drug 
is a human monoclonal antibody that inhibits the signalling 
of both IL-4 and IL-13 by blocking IL-4Rα, their common 
receptor, thereby preventing the downstream inflammatory 
reaction. This drug has already demonstrated dose-dependent 
improvements in the clinical responses of patients with 
moderate-to-severe AD.68,69

IL-13 inhibitors
As IL-13 is a central mediator of the pathogenesis of AD,6 the 
emergence of drugs that target this cytokine may maximize 
the efficacy and limit the toxicity associated with treatment.70 
Thus, new targeted therapeutics have emerged, including the 
selective IL-13 inhibitors: lebrikizumab and tralokinumab.

Lebrikizumab
Lebrikizumab, a fully human IgG4κ monoclonal antibody, 
specifically binds to soluble IL-13 in an epitope that overlaps 
firmly with the IL-4Rα binding site, avoiding signalling through 
the IL-4Rα/IL-13Rα1 heterodimeric receptor.18,71 It does not 
prevent IL-13 from binding to IL-13Rα2, thus leaving intact this 
endogenic mechanism of regulation (Figure 1).18,72 

A 12-week randomized, multicentre, double-blind, placebo-
controlled, phase II clinical study (TREBLE) included 209 adults 
with moderate-to-severe forms of AD.70 This study evaluated 
the effectiveness and safety of lebrikizumab in different doses 
versus placebo, in combination with topical corticosteroid (TCS) 
use70 (Table 1). Patients aged between 18 and 75 years with 
moderate-to-severe AD (Eczema Area and Severity Index (EASI) 
≥14, Investigator Global Assessment (IGA) ≥3 in the screening 
and at the end of the run-in period, affected body surface area 
(BSA) ≥10% and a visual analogue scale for pruritus ≥3 in the 
screening) with inadequate response to TCS and regular use 
of emollients were included.70 The primary endpoint was the 
achievement of a reduction of ≥50% in the EASI (EASI 50) from 
baseline at week 12. The secondary endpoints included the 
percentage of patients who achieved an EASI 75 response, an 
IGA of 0 or 1, and a reduction of 50% or more in the Scoring 
Atopic Dermatitis (SCORAD) tool (SCORAD 50) from baseline 
at week 12.70 An initial 2-week period was conducted with 
TCS. During the clinical trial period, the participants also used 
medium potency TCS twice daily on the lesional skin.70 Patients 
were randomized 1:1:1:1 to placebo or lebrikizumab injection in: 
lebrikizumab 125 mg single dose (group 1), lebrikizumab  
250 mg single dose (group 2), lebrikizumab 125 mg every  
4 weeks (Q4W) (group 3) and placebo Q4W (group 4).70

At week 12, group 4 had significantly more patients reaching 
EASI 50 (82.4% versus 62.3%, respectively; p=0.026) and EASI 
75 (54.9% versus 34.0%, respectively; p=0.036) versus placebo, 
confirming the efficacy of this dosage.22,70 In groups 1 and 2, 
the percentages were 69.2% and 69.8%, respectively, with no 
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improvements in the NRS score versus placebo (percentage 
changes from baseline: group 1: 36.9%; group 2: 48.6%;  
group 3: 61.8%; mean worsening of 6.8% in the placebo 
group).72 The drug also showed rapid and consistent 
effectiveness in this reduction (decrease starting at treatment 
day 2 in patients who received high doses of lebrikizumab). 

Regarding the safety of the drug, adverse events (AEs) were 
reported in 57.5%, 48.8% and 61.3% of the lebrikizumab 125 mg  
Q4W, 250 mg Q4W, and 250 mg Q2W groups, respectively, 
versus 46.2% in the placebo group. In the groups that received 
lebrikizumab, the AEs were all mild to moderate, the most 
common being upper respiratory tract infections (2.7–11.3%), 
nasopharyngitis (2.5–12.0%), headaches (1.3–5.3%) and pain at the 
injection site (0.0–5.3%).71 None of these led to discontinuation of 
therapy. Regarding AEs of clinical interest, these occurred in a few 
patients who received the drug (2.7–9.3%, 2.7–5.0% and 1.4–3.8%, 
respectively, for lebrikizumab 125 mg Q4W, 250 mg Q4W and 
250 mg Q2W groups). The rates of development of conjunctivitis 
were low (2.7%, 3.8%, 1.4% and 0.0% for groups 1, 2, 3 and 4, 
respectively) and of mild-to-moderate severity, not leading to the 
discontinuation of therapy or inclusion in the study.72 The main 
results are summarized in Table 1.

Tralokinumab
Tralokinumab competitively blocks the binding of IL-13 to two 
different receptors: IL-13Rα1 and IL-13Rα2, a decoy receptor that 
mediates the endogenous regulation of IL-13 (Figure 2).74,75 

Phase II trials A phase IIb randomized, double-blind, place-
bo-controlled, dose-ranging trial (NCT02347176) evaluated 
tralokinumab in different doses in 204 moderate-to-severe AD 
patients with concomitant TCS use (Table 1).76 The included  
patients were between 18 and 75 years of age, with SCORAD 
≥25, EASI ≥12, BSA ≥10% and IGA ≥3.76 The patients were rand-
omized 1:1:1:1 into the following groups after an early period of 
2 weeks with TCS (run-in): placebo and tralokinumab in 45, 150 
or 300 mg doses Q2W for 12 weeks.76 The primary outcomes 
included a reduction of ≥2 points in EASI from baseline by 
week 12.76 The secondary endpoints included changes in SCO-
RAD and EASI from baseline per visit until week 22, a SCORAD 
reduction of ≥50% and an EASI reduction of ≥50% at week 12, 
and the percentage of participants who achieved an IGA re-
sponse by week 22. Tralokinumab 150 and 300 mg dose groups 
starting at week 4 had critical clinical improvements in EASI 
score.76 At week 12, the same groups had significantly reduced 
EASI scores compared to placebo (mean adjusted difference of 
–4.4, p=0.03 and –4.9, p=0.01, respectively).76 Concerning an  
IGA response, no significant differences were observed though 
there were some dose-dependent improvements, with the  
300 mg group achieving the highest percentage of response 
(26.7% versus 11.8%; p=0.06).76 SCORAD improvements were 
achieved in the groups treated with 150 and 300 mg of traloki-
numab (p=0.003 and p=0.002, respectively) versus placebo.  
From week 2, SCORAD improvements were recognized in all 

statistically significant improvements, suggesting a possible 
dose–response relationship.70,73 Furthermore, group 3 achieved 
a statistically significant IGA 0/1 response compared with the 
placebo group (33.3% versus 18.9%, p=0.098) and experienced 
the greatest reduction in the affected BSA (reduction of 57.7%). 
In groups 2 and 3, significantly more patients (51.0%, p=0.012 
and 47.2%, p=0.030, respectively) achieved a SCORAD 50 at 
week 12 versus placebo (26.4%).70 

Regarding safety, lebrikizumab was well tolerated.22,70 All the 
events that occurred were mild and lasted a median of  
1–3 days. The events associated with eosinophilia occurred 
only in the group of patients who received lebrikizumab but 
they were infrequently reported (n=5, 3.2%), not severe and 
were not associated with signs/symptoms, which resulted in 
dose reductions and therapy discontinuation.22,70 Injection site 
reactions occurred infrequently (1.3% in all lebrikizumab groups 
and 1.9% in the placebo group).68 The rate of conjunctivitis was 
13%, 10%, 6% and 8% in groups 1, 2, 3 and 4, respectively. There 
were no deaths, anaphylactic reactions, neoplasms, or parasitic 
or intracellular infections.70

Lebrikizumab was recently studied as monotherapy in a phase 
IIb randomized, dose-ranging, double-blind, parallel-group, 
placebo-controlled clinical trial (NCT03443024) (Table 1).72  
This trial consisted of 16 weeks of treatment, followed by  
16 weeks of safety follow-up.66,72 The inclusion criteria were a 
diagnosis of AD for at least 1 year, an EASI of ≥16, an IGA of 3 or 4, 
and an affected BSA of ≥10% at screening and baseline.72 The  
primary endpoint was the achievement of a percentage change 
in baseline EASI at week 16. The secondary endpoints included 
the percentage of patients who, at week 16, achieved EASI 50, 
EASI 75 and EASI 90; IGA of 0 or 1; a Numeric Rating Scale (NRS) 
improvement of ≥4 points; a percentage change in the total 
involvement of the affected body area; a change in the Patient-
Oriented Eczema Measure; and a change in the Dermatology 
Life Quality Index (DLQI).71 Patients were randomized 3:3:3:2 
for the placebo (Q2W) or subcutaneous lebrikizumab injections 
into the following groups: initial dose/loading dose (LD) of  
250 mg followed by 125 mg Q4W; (2) LD of 500 mg followed 
by 250 mg Q4W; (3) LD of 500 mg at baseline and at week 2, 
followed by 250 mg Q2W; and (4) placebo at baseline and 
Q2W.72

All lebrikizumab groups showed statistically significant dose-
dependent improvements in the primary endpoint versus 
placebo at week 16 (mean least squares of the percent change 
in the EASI: lebrikizumab 125 mg Q4W (–62.3%, p<0.05), 250 mg 
Q4W (–69.2%, p<0.01) and 250 mg Q2W (–72.1%, p<0.001) versus 
placebo (41.1%)).72 Significantly more patients belonging to the 
lebrikizumab 250 mg Q4W (group 2) and lebrikizumab 250 mg 
Q2W (group 3) groups achieved EASI 50, EASI 75, EASI 90 and 
IGA 0/1 at week 16, as compared to placebo, with favourable 
results from week 4 in all severity scores (group 2: 77.0%, 56.1%, 
36.1%, 33.7%; group 3: 81.0%, 60.6%, 44.0%, 44.6%; placebo: 
45.8%, 24.3%, 11.4%, 15.3%, respectively).66,72 All groups 
that received lebrikizumab reported statistically significant 
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11.4% (p<0.001), respectively.31 For all the secondary endpoints, 
meaningful improvements were also recognized: a reduction 
in NRS of ≥4 points in 20.0% and 10.3% with tralokinumab and 
placebo, respectively, in ECZTRA 1 (p=0.002), and in 25.0%  
and 9.5% in ECZTRA 2 (p<0.001); the mean change in SCORAD 
was –25.2 versus –14.7 (p<0.001) in ECZTRA 1 and –28.1 versus 
–14.0 (p<0.001) in ECZTRA 2; finally, the adjusted mean change 
in DLQI was –7.1 versus –5.0 (p=0.002) in ECZTRA 1 and –8.8  
versus –4.9 (p<0.001) in ECZTRA 2.31

At week 16, in ECZTRA 1, patients who achieved IGA 0/1 
maintained their response at 51.3% versus 47.4% (p=0.68) 
versus 38.9% (p=0.50), with tralokinumab Q2W, placebo and 
tralokinumab Q4W, respectively; in ECZTRA 2, patients who 
reached IGA 0/1 maintained their response at 59.3% with 
tralokinumab Q2W versus 25.0% with placebo (p=0.004) and 
44.9% with tralokinumab Q4W (p=0.084). In ECZTRA 1, EASI 
75 was maintained at 59.6% with tralokinumab Q2W versus 
33.3% with placebo (p=0.056) and 49.1% with tralokinumab 
Q4W (p=0.27); in ECZTRA 2, EASI 75 was maintained at 
55.8% with tralokinumab Q2W versus 21.4% with placebo 
(p<0.001) and 51.4% with tralokinumab Q4W (p=0.001). 
ECZTRA 2 exhibited a higher difference between placebo 
and tralokinumab than ECZTRA 1, which may be explained by 
more use of TCS in ECZTRA 1 (35.8%) compared to ECZTRA 2 
(22.8%).

In ECZTRA 1 and ECZTRA 2, tralokinumab showed a higher 
decrease in eczema herpeticum events and lesional skin  
S. aureus colonization. ECZTRA 2 showed a lower frequency  
of skin infections requiring treatment.31

The percentage of AEs in the initial treatment period was 
comparable between arms, with most being mild or moderate 
in severity. The most prevalent AEs were conjunctivitis and 
upper respiratory tract infections, which occurred most 
frequently with tralokinumab, whilst skin infections and flares 
of AD occurred most often with placebo.31 In the maintenance 
period, AEs occurred more frequently in the Q2W group than 
in the Q4W group, with a low number of events leading to 
permanent interruption.31 The incidence of conjunctivitis was 
higher with tralokinumab than placebo, being mild in most 
cases. The majority of conjunctivitis resolved at the end of the 
treatment period except for one case, where it led to withdrawal 
from the study.31 A more significant number of patients 
managed with tralokinumab exhibited eosinophilia at the 
beginning of the treatment period, which reverted to baseline 
in the continuation period.31 In all trials, the neutralizing 
antibody presence did not alter the safety and efficacy of 
tralokinumab and was detected in only 3 and 8 patients treated 
with tralokinumab (in ECZTRA 1 and 2, respectively).31

ECZTRA 3 (NCT03363854) was a randomized, double-blind, 
multicentre, placebo plus optional TCS controlled trial.32 This 
trial included adult patients with a diagnosis of AD for ≥1 year 
with an unsatisfactory response with topical medications or with 
documented systemic therapy in the past year. The inclusion 
criteria were an IGA score of ≥3, EASI score of ≥12 at screening 

tralokinumab doses and maintained until week 12. At week 12, 
the percentage of participants with SCORAD 50 was superior in 
the 150 mg and 300 mg groups compared to placebo (44.2%, 
p=0.008 and 44.1%, p=0.009 versus 19.5%).76 Additionally, at 
week 12, the participants treated with tralokinumab 300 mg 
demonstrated an improvement in the NRS (mean adjusted dif-
ference, –1.14, p=0.002) and an improvement in DLQI (p=0.006).

The subgroups with larger baseline levels of periostin and 
DPP-4 (which are upregulated by IL-13 and their levels indicate 
an increase in IL-13 activity) scored better responses with 
tralokinumab.76 The tralokinumab groups had an AE profile 
similar to that of the placebo group. The most common 
AEs were nasopharyngitis (19%) and upper respiratory tract 
infections (9%).76,77

Phase III trials ECZTRA 1 (NCT03131648) and ECZTRA 2 
(NCT03160885)31 are both phase III, randomized, double-blind, 
52-week, placebo-controlled trials. After a 600 mg LD on day 
0, patients were randomized (3:1) to placebo or subcutaneous 
tralokinumab 300 mg Q2W for 16 weeks. After 16 weeks, the 
patients who achieved a clinical response (EASI 75 or IGA 0/1) 
were rerandomized 2:2:1 to placebo or tralokinumab 300 mg  
Q2W or Q4W for 36 weeks; the patients who obtained a clini-
cal response with placebo maintained the placebo but  
were not incorporated in the analysis after week 16; the  
patients who did not obtain a clinical response were shifted to 
open-label tralokinumab 300 mg Q2W with TCS optional.

A closing safety follow-up was performed. Through the 
maintenance time, patients who experienced a drug effect 
decline were conveyed to open-label tralokinumab.31 Before 
randomization, patients underwent a washout period for 
topical treatments for 2 weeks and for 4 weeks for systemic 
therapies. Rescue treatment was managed to control 
unbearable symptoms with no patient withdrawal from 
open-label or randomized treatment. Still, these patients 
were considered nonresponders in the primary analyses.

These trials included AD adult patients who were suitable for 
systemic therapy. The inclusion criteria were an IGA score of ≥3 
at screening, an EASI of ≥12 and ≥16 at screening and baseline, 
respectively, a BSA of ≥10% at baseline, and an NRS score of ≥4 
during the week before baseline.31

The primary endpoints were IGA 0/1 and EASI 75 at week 16.  
Secondary endpoints included SCORAD and DLQI score 
changes from baseline and an NRS reduction of at least  
4 points to week 16. At week 52, maintenance endpoints 
covered EASI 75 and IGA scores 0/1 in patients randomized 
initially to tralokinumab, with the corresponding measures 
obtained at week 16 without rescue medicine.31 

At week 16, patients on tralokinumab achieved significantly 
higher rates of IGA 0/1 and EASI 75 compared with those on 
placebo: in ECZTRA 1: IGA 0/1 in 15.8% versus 7.1% (p=0.002), 
EASI 75 achieved by 25.0% versus 12.7% patients (p<0.001); 
in ECZTRA 2: 22.2% versus 10.9% (p<0.001) and 33.2% versus 
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Four patients stopped treatment with tralokinumab, two due 
to AD worsening, one because of herpetic eczema and one 
because of prostate cancer. Additionally, 13 serious AEs were 
recorded, with no differences between groups or treatment 
periods, 6 in the initial period and 7 in the maintenance period. 
The main results are summarized in Table 1.

Discussion
AD is a complex skin inflammatory disease with TH2/TH22 
polarization and, depending on the disease phenotype, 
has variable contributions from the TH1 and TH17 signalling 
pathways.78 Other important AD features are dysbiosis, skin 
barrier dysfunction and pruritus.35 IL-13 has been shown to 
be a central cytokine in AD, contributing to AD pruritus (both 
directly or indirectly through IL-31)49 and epidermal barrier 
dysfunction,79 inducing the differentiation of TH2 cells,18 
decreasing AMP synthesis, favouring skin infections and 
promoting fibrosis.18

Both IL-4 and IL-13 share the IL-4Rα/IL-13Rα1 heterodimeric 
receptor (type 2 receptor) in their signalling cascades. 
However, IL-13 participates preferentially in peripheral tissues, 
including skin. In fact, skin lesioned by AD is clearly dominated 
by IL-13, with very low levels of IL-4. In addition, the levels 
of circulating IL-13 and IL-13-producing T cells are increased 
in patients with AD.58 Therefore, from the analysis of the 
pathophysiology of AD, IL-13 seems to play a more relevant 
role than IL-4.80 

Currently, dupilumab, which targets both IL-4 and IL-13 
signalling, is the only biologic agent approved for the 
treatment of moderate-to-severe AD. Recently, both 
lebrikizumab and tralokinumab, two selective IL-13  
inhibitors, showed a favourable efficacy and safety profile.71 
Lebrikizumab showed, at week 12, in the phase II trial, that adult 
patients with moderate-to-severe AD treated with lebrikizumab 
125 mg Q4W and TCS achieved greater EASI 50 than those 
treated with placebo.70 Subsequently, a phase IIb trial showed 
that all three dosing regimens evaluated (lebrikizumab 125 mg 
Q4W, 250 mg Q4W or 250 mg Q2W) achieved rapid and dose-
dependent efficacy concerning the signs and symptoms of AD, 
with a statistically significant improvement at week 16 in the 
average percentage difference in EASI compared to placebo.72 
In general, it was well tolerated.70,72

Tralokinumab was studied in three phase III clinical trials and 
reached its primary endpoints at week 16 in all trials (ECZTRA 
1 and 2 in monotherapy and ECZTRA 3 with concomitant TCS), 
with response maintained over time. Significant improvements 
in secondary outcomes, such as pruritus and quality of life, 
were also shown.31,32

Both agents differ in their binding epitopes and their ability 
to block one or both receptors of IL-13; however, it is unknown 
whether these differences are associated with clinical 
implications. Due to differences in the study design (mainly in 
the study duration, population size, whether corticosteroids 

and ≥16 at baseline, BSA ≥10% at screening and baseline, and 
NRS average score of ≥4 during the week before baseline. The 
included patients were randomized 2:1 to tralokinumab 300 mg  
Q2W associated with TCS as wanted. Patients who obtained 
clinical response criteria (IGA 0/1 or EASI 75) at week 16 were 
rerandomized 1:1 to tralokinumab Q2W or Q4W. Patients from 
the placebo or tralokinumab groups who did not achieve 
a clinical response initiated tralokinumab Q2W plus TCS as 
needed.32

The primary endpoints were EASI 75 and IGA 0/1 at week 16. 
Secondary endpoints included a DLQI score, a weekly average 
of worst daily pruritus NRS ≥4 and SCORAD changes from 
baseline to week 16, the proportion of patients achieving 
50% or 90% EASI improvement, a change in Patient-Oriented 
Eczema Measure, EASI or worst daily pruritus, improvement 
in DLQI ≥4 points, and TCS use. Maintenance endpoints 
(tralokinumab Q2W plus TCS and tralokinumab Q4W plus TCS 
at week 32) were EASI 75 and IGA 0/1 in patients who had 
accomplished these responses at week 16.32

At week 16, 38.9% of patients on tralokinumab Q2W achieved 
IGA 0/1 versus 26.2% with placebo (p=0.015), and EASI 75 was 
achieved by 56.0% versus 35.7% (p<0.001). Acknowledging 
responders at week 16, IGA 0/1 was sustained by 89.6% with 
tralokinumab Q2W and by 77.6% with tralokinumab Q4W, 
whereas 92.5% and 90.8% of patients maintained EASI 75, 
respectively, at week 32. Of patients who did not respond 
with tralokinumab Q2W at week 16, 30.5% and 55.8% reached 
IGA 0/1 and EASI 75, respectively, at week 32.32 Furthermore, 
45.4% versus 34.1% of patients achieved a reduction of ≥4 
points in the NRS pruritus score (p=0.037) with tralokinumab 
versus placebo, respectively; an improvement in the total DLQI 
score of –11.7 versus –8.8 (p<0.001) and an improvement in the 
SCORAD score of –37.7 versus –26.8 (p<0.001).32 More patients 
treated with tralokinumab achieved EASI 50 or EASI 90 at week 
16 and a reduction in weekly average of the worst NRS for daily 
pruritus and EASI score. Cumulative TCS use was more limited 
for patients treated with tralokinumab (p=0.004).32 In this 
study, 84 (66.7%) and 180 (71.4%) patients in the placebo and 
tralokinumab groups had AEs; most were mild or moderate in 
severity. The most common AEs related to tralokinumab were 
conjunctivitis, upper respiratory tract infection, headache and 
an injection site reaction. Due to AEs, 6 patients discontinued, 
although none of the AEs were severe.32

In the initial treatment period, all conjunctivitis cases were mild 
or moderate, but there was discontinuation in one case. Skin 
infections requiring systemic treatment were more frequent in 
the placebo group than in patients treated with tralokinumab 
Q2W. There were no differences in the number of cases of 
herpetic eczema. During the continuation of treatment, there 
was no increase in the frequency of AEs. The pattern of AEs 
was similar to that of tralokinumab Q2W in the initial treatment 
period. Events were reported less frequently in patients given 
tralokinumab Q4W than with tralokinumab Q2W. During this 
period, 2 AEs related to malignant diseases were diagnosed. 
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studies for lebrikizumab and real-world studies are needed to 
complement these findings. 

This possible difference may be explained by the effect of 
IL-4 signalling blockade on promoting a TH1 response.72 A TH1 
response leads to goblet cell apoptosis mediated by IFNγ  
and to a reduction in mucin production,85–87 which, in turn, 
leads to the development of dry eye and conjunctivitis.88 
Biopsies from AD patients treated with dupilumab who 
developed conjunctivitis were analysed and showed 
a substantial shortage of intraepithelial goblet cells, 
corroborating this hypothesis.89 Certainly, additional data  
are needed to evaluate the mechanisms underlying 
dupilumab-induced conjunctivitis.

Finally, despite the developments observed in recent years in 
the treatment of AD, with the appearance of several new agents 
of different classes (such as IL-4/IL-13 inhibitors, IL-13 inhibitors 
and JAK inhibitors), there remain many patients who do not 
respond to treatment, probably due to the heterogeneity of 
AD and the existence of several endotypes. The identification 
of biomarkers that allow the identification of patients who 
are more likely to benefit from certain treatments will be very 
important. Interestingly, periostin and DPP-4, the levels of which 
indicate an increase in IL-13 activity, have shown to be associated 
with a better response to tralokinumab and may function as 

were permitted during the study, the dose regimens used and 
participant selection criteria), it is difficult to compare results 
between the agents and establish direct comparisons of the 
findings.18

Also difficult is the comparison of these results with those 
of dupilumab because no head-to-head studies have been 
conducted and data from phase III lebrikizumab studies 
are not yet available. The average difference in EASI scores 
appears numerically higher for dupilumab81 but the placebo-
adjusted EASI 75 response is similar for lebrikizumab (37%) and 
dupilumab (32–36%), whilst that of tralokinumab is slightly 
lower (12–22%), which may also be partially explained by 
differences in the study designs (namely the population size, 
the duration of the studies, criteria for corticosteroid usage 
and the selection criteria of the participants). In a comparison 
of safety and tolerability issues in AD between dupilumab 
and the selective IL-13 inhibitors, dupilumab presented 
conjunctivitis as a considerable side effect, with high rates 
in phase III studies (SOLO 1 and 2 and CHRONOS).69,82–84 In 
contrast, in lebrikizumab studies, there were low conjunctivitis 
rates, but slightly higher than the placebo group, with no 
apparent dose–response relationship.70,72 Tralokinumab 
showed similar results,77 suggesting that selective IL-13 
inhibition may be associated with a mild increased risk of 
conjunctivitis in AD but lower than dupilumab.72 Phase III 

Table 2. Ongoing trials evaluating the safety and efficacy of tralokinumab and lebrikizumab for atopic dermatitis 
treatment.

Drug, sponsor Clinical trial Phase Estimated enrolment 
(number of 
participants)

Status Estimated study 
completion date

Lebrikizumab, Eli Lilly 
and Company

NCT04392154 III 900 Recruiting May 30, 2024

Lebrikizumab, Eli Lilly 
and Company

NCT04626297 III 240 Not yet recruiting November 5, 2021

Lebrikizumab, Eli Lilly 
and Company

NCT04250350 III 200 Recruiting May 31, 2022

Lebrikizumab, Eli Lilly 
and Company

NCT04146363 III 400 Recruiting May 9, 2022

Lebrikizumab, Eli Lilly 
and Company

NCT04250337 III 225 Recruiting October 13, 2021

Tralokinumab NCT04556461 II 16 Recruiting March 2022

Tralokinumab, LEO 
Pharma

NCT03587805 III 1125 Enrolling by 
invitation

September 13, 2021

Tralokinumab, LEO 
Pharma

NCT04587453 III 100 Recruiting September 2021

Tralokinumab, LEO 
Pharma

NCT03556592 I 40 Completed

Tralokinumab, LEO 
Pharma

NCT03526861 III 299 Active, not 
recruiting

February 20, 2021
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led to improved therapeutic strategies through the 
emergence of new immunomodulator drugs targeting  
these key elements. 

IL-13 is believed to be the main mediator of the 
pathophysiology of AD, mediating its effects at the tissue level, 
resulting in dysfunction of the epidermal barrier, pruritus, 
thickening of the skin and skin inflammation. Thus, selective 
IL-13 inhibitors, such as lebrikizumab and tralokinumab, have 
been developed for the treatment of AD, showing a favourable 
safety profile and effectiveness in the treatment of moderate-
to-severe AD. These data support the hypothesis that selective 
antagonism of IL-13 is sufficient to control AD, providing 
an improvement in patient quality of life. Therefore, the 
development of lebrikizumab and tralokinumab represents a 
new and exciting phase in the management of AD.

biomarkers of efficacy response to this agent. In the era of 
personalized medicine, the identification of these biomarkers 
will be essential and therefore further studies are needed.76

Ongoing phase III studies evaluating lebrikizumab and 
tralokinumab will further elucidate its potential role in AD 
treatment (Table 2).

Conclusion
Dermatology is increasingly moving along the path towards 
the emergence of directed, effective and safe therapies.  
AD is one of the chronic inflammatory skin diseases that 
is following this path due to a thorough investigation that 
explores the unique and complex immune fingerprint of  
AD. In recent years, the greater knowledge of AD pathogenesis 
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