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ABSTRACT Introduction: The advent of biotechnological drugs has significantly changed the management of
atopic dermatitis (AD) and the approach to the moderate-to-severe form of this chronic relapsing
disease.

Objectives: The aim of our review is to summarize the current literature on anti-interleukin (IL)-13
in atopic dermatitis.

Methods: A literature search was organized and a systematic review was performed to summarize the
most recent evidence supporting the efficacy and safety of tralokinumab.

Results: Tralokinumab (anti-IL-13) 300 mg every 2 weeks subcutaneously has proven effective in several
clinical trials in adults and adolescents with moderate to severe atopic dermatitis inadequately controlled
with other topical or systemic therapies. Tralokinumab was found to be significantly superior in terms of
efficacy in reducing Investigator’s Global Assessment (IGA), Eczema Area and Severity Index (EASI) -75,
Numeric Pain Rating Scale (NRS) pruritus, and Dermatology Life Quality Index (DLQI) scale numbers.
During follow-up, tralokinumab was well tolerated with limited severity of adverse events.

Conclusions: Tralokinumab leads to statistically significant improvements in disease severity and out-
come scores. It represents an effective treatment option for adults with moderate to severe AD, but
further large-scale studies are needed to verify long-term superiority over other treatments.
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Introduction

Atopic dermatitis (AD), also known as atopic eczema, is a
chronic and relapsing inflammatory disease of the skin with
a significant economic and social impact. AD prevalence is
the highest among inflammatory diseases, affecting adults
and children [1]. The onset of AD may occur in early child-
hood, in the context of the atopic (allergic) march, which
starts with AD and food allergy in infants, sometimes associ-
ated with asthma in older children, and rhino-conjunctivitis
in adolescents. It often persists into adulthood [2]. A senile
type of AD, with onset after age 60, was recently added to
the classification. [3]. Therefore, AD is considered eczema of
all age groups. AD often manifests as a series of acute foci
of intensely pruritic eczematous lesions, localized to typical
areas such as the flexor compartments of the extremities, but
it can have a generalized distribution [4] or sometimes affect
only the hands.

The crucial components in the pathophysiology of AD
are T helper type 2 (Th2) inflammation and disruption of
the skin barrier. Local inflammation is associated with de-
fects in epidermal barrier proteins, including the best-known
filaggrin mutations, which promote the interaction between
skin-resident immune cells and environmental antigens [5].
The reduction of Lympho-epithelial Kazal-type-related in-
hibitor (LEKT1) may lead to a rapid degradation of des-
mogleins, reducing intracellular adhesiveness [6]. Another
role has been assigned to skin biofilm, in particular to
Staphylococcus aureus. This bacterium increases skin in-
flammation in AD. In moderate to severe cases of AD (20%
of AD patients), current therapeutic approaches may range
from the use of: phototherapy, corticosteroids, methotrex-
ate, cyclosporine, mycophenolate mofetil and azathioprine.
In addition to their limited effectiveness, these approaches
can sometimes cause serious side effects [7]. Recent studies
elucidating the pathogenesis of AD have identified cytokines
involved in the underlying inflammatory cascade, including
the central role of interleukin (IL-)13 in the development and
maintenance of AD. The first monoclonal anti-interleukin
(IL) 4-13 receptor antibody (dupilumab), approved by the US
Food and Drug Administration (FDA) for the treatment of
moderate-to-severe AD, is widely known for its high efficacy
and low side effect profile. It selectively binds to the IL-4/13
receptor [7]. More recently, lebrikizumab and tralokinumab,
two selective inhhibitors anti-IL-13, has been developed to

manage atopic dermatitis [7,8].

Objectives

The aim of this review was to evaluate the efficacy and
safety of tralokinumab, a fully monoclonal antibody

that potently and specifically neutralizes IL-13, in the

treatment of moderate-to-severe AD, giving the clinician a

practical summary.

Methods

Our team performed a literature narrative review of articles
on the use of tralokinumab in AD, published in PubMed,
Google Scholar, and ClinicalTrials.gov until November
2023. The keywords were: “tralokinumab, IL-13, biological

therapy” combined with “atopic dermatitis”.

Results

AD is a combination of skin-barrier dysfunction and immune
dysregulation [9]. Studies conducted in mouse models and in
humans over time have demonstrated the central role of IL-4
in the pathogenesis of AD [10-12]. However, several stud-
ies showed that IL-13 may be of greater importance in the
pathophysiology of AD than IL-4 [13]. Mice transgenic for
cutaneous IL-13 expression developed an AD-like phenotype.
Greater IL-13 expression has been demonstrated in acute
and chronic skin lesions in individuals with AD [13-15].

It has also been shown that elevated levels of IL-13, pro-
duced by CD4 + and CD8 + T cells as well as mast cells,
basophils, and eosinophils [16-19] are responsible for skin
inflammation and fibrotic remodeling in AD patients [20].
Further studies demonstrate the role of IL-13 in the dysfunc-
tion of the epidermal barrier and in the damage of kerati-
nocytes, both implicated in the pathogenesis of AD. In vitro
studies suggest that Th2-type inflammation may result in an
acquired filaggrin deficiency [21].

It has also been shown that IL-4 and IL-13 reduce the
keratinocyte expression of loricrin, involucrin, keratin 1,
keratin 10, hornerin, desmoglein, and desmocollin 1, as well
as the lipid composition, important for the constitution and
integrity of the skin barrier [22].

Furthermore, 1L-13, together with IL-4 and IL-31, ap-
pears to stimulate the sensory neurons responsible for
peripheral itching. Therefore, it can be considered prurito-
genic [23].

Given these reasons, the signal path activated by IL-13
is an excellent candidate for target therapy [24]. Relevant
clinical studies on the role of IL-13 in AD are summarized
in Table 1.

Tralokinumab (CAT-354) is an IgG4 monoclonal, fully
human, IL-13-neutralizing antibody that inhibits its phar-
macodynamics. Pre-clinical studies show that binding of
tralokinumab to IL-13 prevents the interaction between
IL-13 and both IL-13Ra1 and IL-13Ra2 in a concentration-
dependent manner [8].

Tollenaere et al demonstrated that CAT-354 is unable
to displace IL13 from IL-13Ra2 because of its high affinity.
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Table 1. Relevant clinical studies on the role
of interleukin-13

Elevated levels of Th2 cytokines contribute significantly
to the etiopathogenesis of atopic dermatitis in terms of
skin barrier disruption. IL-4 and IL-13 represent crucial
factors in the atopic patient immune response [12].

CD8+ T lymphocytes produce pro-inflammatory
cytokines in the patient with atopic dermatitis, such as
IL-13, IFN-y, and IL-22. These cytokines contribute to
the chronicity of the disease [16].

IL-4 and IL-13 reduce the expression of loricrin,
involucrin, keratin-1, keratin-10, hornerin, desmoglein,
and desmocollin-1 in keratinocytes. They are also
involved in the regulation of lipid composition, which is
associated with skin barrier function [22].

IL-13,IL-4, and IL-31 have been shown to be
pruritogenic, as they result in stimulation of sensory
neurons with induction of peripheral itching [23].

IL = interleukin.

Tralokinumab is not able to regulate this pathway but only
IL-13/IL-13Ral and IL-13Ral/IL-13/IL-4Ra complex [25].
Published values for antibody-antigen shape complementar-
ity range from 0.6 to 0.8, where a surface complementar-
ity of 1.0 indicates interfaces with a geometrically perfect
fit. This similarity demonstrates the high complementarity
of the interface between the antigen-binding fragment of
tralokinumab and IL-13 [26,27]. ECZTRA trials 1, 2 and
3 provide evidence to support tralokinumab as a treatment
for moderate to severe AD [28-30]. ECZTRA 1 and 2 were
identical monotherapy trials that enrolled a total number of
1596 adult patients with moderate-to-severe AD. Patients
were randomized into three arms: to either tralokinumab
600 mg and 300 mg subcutaneously (SC) administered ev-
ery two weeks (Q2W) or to placebo. The primary endpoints
were an Investigator Global Assessment (IGA) of 0 or 1 and
a 75% improvement in the Eczema Area and Severity Index
(EASI 75) at 16 weeks [28].

On the other hand, the ECZTRA 3 trial enrolled 369
adult patients randomized to tralokinumab SC 300 mg Q2W
or placebo, with the main difference from ECZTRA 1 and
2 being that topical corticosteroids were allowed as needed.
These results are more applicable to real-world use, as sys-
temic therapies are used concomitantly with topical medica-
tions. The primary endpoints were the same as ECZTRA 1
and 2. Both studies also assessed the Harmonising Outcomes
Measures for Eczema core outcomes: reduction of EASI,
Patient-Oriented Eczema Measure, a peak pruritus numer-
ical rating scale, and the Dermatology Life Quality Index
[28,31-33]. In ECZTRA 1 and 2, a significantly higher pro-
portion of patients receiving tralokinumab. In both studies,

tralokinumab led to improvement of IGA in approximately
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twice as many patients as placebo (ECZTRA 1: 15.8% ver-
sus 7.1%; ECZTRA 2: 22.2% versus 10.9%). EASI 75 was
more commonly observed with tralokinumab in ECZTRA
1 (25.0% versus 12.7%) and ECZTRA 2 (33.2% versus
11.4%). In ECZTRA 3, response rates were higher for both
tralokinumab and placebo (IGA: 38.9% versus 26.2%; EASI
75: 56.0% versus 35.7%), probably due to the use of topi-
cal corticosteroids [28,33]. In the initial 16-week treatment
period, the frequency of adverse events was similar between
tralokinumab and placebo for all 3 studies.

Conjunctivitis was an adverse event of special interest
because it frequently occurs with the use of dupilumab,
which also targets the IL-4/IL-13 pathway. Conjunctivitis
occurred more frequently in patients receiving tralokinumab
in all studies, although most cases were mild or moderate
[28,33]. Long-term efficacy was variable in ECZTRA 1 and
2, with approximately half of the patients experiencing re-
sponse maintenance at 52 weeks. Comparably, maintenance
was much higher in ECZTRA 3 [28-30]. Independently of
week 16 endpoint, ECZTRA 3 post hoc analysis showed
how topical corticosteroids (TCS) in combination with
tralokinumab provided a good response over 32 weeks in
the management of AD, as evidenced by EASI 75 at week 16
and week 32 (56% versus 70%), respectively. Presumably,
there are some patients who need more time to fully bene-
fit from IL-13 treatment. Furthermore, this trial identified a
group of “super-responders”, who reached EASI 75 or EASI
90 after only 4 weeks of treatment [31,32,34,35]. ECZTRA
7, a randomized, placebo controlled, phase III clinical trial
demonstrated the efficacy and safety of tralokinumab plus
TCS after 16 weeks in patients not sufficiently controlled
with oral cyclosporine or with contraindications to systemic
administration [36].

A 16-week real-life experience confirmed the rapid im-
provement in symptoms and quality of life [1]. Andreas
Wollenberg MD et al. sought to evaluate the efficacy and
safety of tralokinumab in adults with moderate-to-severe
AD. This phase 2b study (NCT02347176) analyzed 204
adults who were randomized 1:1:1:1 to receive placebo or
45,150 or 300 mg of subcutaneous tralokinumab with con-
comitant topical glucocorticoids for a total of 12 weeks in
alternating weeks [36]. At week 12, co-primary endpoints
evaluated the percentage of participants with an Investiga-
tor Global Assessment response and, above all, the change
from baseline in the Eczema Area Severity Index score.
A significant change from baseline in the Eczema Area Sever-
ity Index score was observed with 300 mg of tralokinumab
versus placebo. A more considerable percentage of partici-
pants also achieved an Investigator Global Assessment re-
sponse (26.7% versus 11.8%). High levels of biomarkers
of increased IL-13 activity were observed in participants

with the best responses. In addition, improvements in



Table 2. Relevant clinical studies on
tralokinumab

ECZTRA 1 and 2 were identical monotherapy

studies 0f1596 adult patients with moderate to severe
AD. Patients were randomized into three arms: to
tralokinumab 600 mg and 300 mg or to placebo.
Patients couldn’t use topical corticosteroids during

the study. A significantly higher proportion of patients
received tralokinumab. In both studies, tralokinumab
led to an improvement in IGA in twice as many

patients as in the placebo group (ECZTRA 1: 15.8%
versus 7.1%; ECZTRA 2: 22.2% versus 10.9%). EASI
75 was achieved more frequently in the groups with
tralokinumab in ECZTRA 1 (25.0% versus 12.7%) and
ECZTRA 2 (33.2% versus 11.4%). In the initial 16-week
treatment period, the frequency of adverse events was
similar between tralokinumab and placebo [28].

The ECZTRA 3 trial involved 369 adult patients

with AD who were randomized to tralokinumab SC

300 mg Q2W or placebo. Patients could use topical
corticosteroids throughout the study. Response rates were
higher for tralokinumab than for placebo (IGA: 38.9%
versus 26.2%; EASI 75: 56.0% versus 35.7%). In the
initial 16-week treatment period, the frequency of adverse

events was similar between tralokinumab and placebo.
[33,34].

ECZTRA 7 demonstrated the efficacy and safety of
tralokinumab and topical CS after 16 weeks in patients

with inadequate response or with contraindications to
oral cyclosporin. [36].

ECZTEND evaluated long-term safety in patients
previously enrolled in other studies. Adverse events were
similar for anti-IL-13 and placebo up to 52 weeks. It also
demonstrated the efficacy of tralokinumab over 2 years
of treatment, with a significant reduction in EAST and
DLQI.[38]

ECZTRA 6 is a phase 3, randomized, double-blind,
placebo-controlled, 52-week study involving 72 centers

in 10 countries. Adolescent patients (12-17 years) with
moderate-to-severe form of AD (IGA score >3; EASI >16)
were enrolled, and were randomized to tralokinumab 150
mg, 300 mg, and placebo (initially). The results confirmed
the safety and efficacy of anti-IL-13 in the treatment of

moderate-severe forms in the adolescent population [40].

AD = atopic dermatitis; CS =corticosteroids; DLQI = dermatology
life quality index; EASI = eczema area and severity index; IGA =
investigator global assessment; IL = interleukin; SC = subcutaneous.

Dermatology Life Quality Index, SCORAD and Numeric
Rating Scale Pruritus (NRS pruritus) were demonstrated
in patients taking 300 mg tralokinumab compared to pla-
cebo. The most frequent treatment-emergent adverse event
reported was upper respiratory tract infection, but in the
same percentage (3.9%) in both groups [37].

A new ongoing trial, ECZTEND, assessed long-term

safety in patients who were enrolled in previous parent

trials. Adverse events were similar for anti-IL-13 and pla-
cebo up to 52 weeks. In addition, EZCTEND demonstrated
efficacy of tralokinumab for more than 2 years of treat-
ment with a significant reduction of EASI and DLQI [38].
Ewulu et al performed review to investigate the efficacy
and safety of tralokinumab also in adolescent population
with AD [39]. They concluded that the use of traloki-
numab could also be extended to adolescents suffering from
moderate-to-severe AD.

A 52-week,randomized,double-blind, placebo-controlled
phase 3 study ECZTRA 6 was conducted involving
72 centers in 10 countries that enrolled adolescent patients
(12-17 years) with moderate to severe form of AD (IGA
score >3; EASI >16), treated with tralokinumab 150 mg,
300 mg and placebo (initially). Despite some limitations
such as low sample size and lack of a placebo group in the
maintenance phase, the results confirmed safety and efficacy
of anti-IL-13 in the treatment of moderate-to-severe forms
in the adolescent population [40]. Merola et al conducted
a post hoc analysis focused on the adult population, aged
65 years and older, stratifying data from the phase 3 studies:
ECZTRA 1, 2 and ECZTRA 3. The results suggest that
tralokinumab is well tolerated and effective in older patients
(65 years and older) with moderate-to-severe AD [41]. Rel-
evant randomized clinical trials on the efficacy and safety of
Tralokinumab in adults and adolescents with AD are sum-

marized in Table 2.

Conclusions

Tralokinumab represents an innovative therapeutic agent
with an excellent efficacy and safety profile, as demonstrated
by phase 2 and 3 studies and post-hoc analysis. This human-
ized monoclonal antibody caused an early and sustained re-
sponse in AD patients, and it demonstrated to be acceptably
safe and tolerable, giving significant proof for targeting IL-
13 in AD patients. Several drugs to manage AD are currently
approved: dupilumab, abrocitinib and upadacitinib. Never-
theless, based on the results of trials, tralokinumab appears
to be a promising treatment option for patients with mod-
erate to severe AD. Different from dupilumab, tralokinumab
does not currently have an indication for the treatment of
AD in the pediatric patients.

Nevertheless, efficacy and a good safety profile of traloki-
numab has been demonstrated in adolescents and elderly AD
patients.

Our clinical experience also proved that anti IL-13 is an
effective drug for severe forms of AD without significant
side effects. In particular, ophthalmic side effects, primarily
conjunctivitis, were observed less frequently than in patients

treated with dupilumab. Despite its induction, tralokinumab
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offers long-term superiority over other therapies, based on

excellent safety and efficacy profile.

Data Availability Statement

Data sharing is not applicable to this article as no new data

were created or analyzed in this study.
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