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W Abstract

Atopic dermatitis (AD) is a chronic or chronically recurrent Inflammatory dermatosis associated with multiple triggers that has a complex
pathophysiological mechanism. It is characterized by a heterogeneous clinical expression, signs, and symptoms. Its etiology and pathogenesis
are complex and are influenced by multiple immune-mediated factors. Treatment of AD can also be complex, given the high number of
available drugs and multiple therapeutic targets. In this review, we summarize current literature on the efficacy and safety of topical and
systemic drugs to treat moderate-to-severe AD. We begin with topical treatments such as corticosteroids and calcineurin inhibitors and
subsequently address the latest systemic treatments, such as Janus kinase inhibitors (upadacitinib, baricitinib, abrocitinib, gusacitinib) and
interleukin (IL) inhibitors, which have proven efficacious in AD, namely, dupilumab (IL-4 and IL-13), tralokinumab (IL-13), lebrikizumab (IL-
13), and nemolizumab (IL-31). Given the large number of drugs available, we summarize the pivotal clinical trials for each drug, evaluate
recent real-world experience in terms of safety and efficacy for purposes of compilation, and provide evidence to guide the optimal choice
of therapy.
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M Resumen

La dermatitis atopica (DA) es una dermatosis inflamatoria cronica o crénicamente recurrente, asociada a multiples desencadenantes y
con un mecanismo fisiopatoldgico complejo. Se caracteriza por una expresion clinica, signos y sintomas heterogéneos. Su etiopatogenia
es compleja y estd influenciada por mdltiples factores inmunomediados. El tratamiento de la DA también resulta complejo; esto se debe
a que existen varios farmacos que pueden utilizarse para tratar la DA con multiples dianas terapéuticas. En esta revision, resumimos la
literatura actual sobre la eficacia y sequridad de los farmacos topicos y sistémicos para tratar la DA de moderada a grave. Partiremos
desde tratamientos tépicos como los corticoides y los inhibidores de la calcineurina tdpicos, hasta los Gltimos tratamientos sistémicos
como los inhibidores cinasas Jano JAK (upadacitinib, baricitinib, abrocitinib, gusacitinib) y los inhibidores de la interleucina (IL) que han
demostrado eficacia sobre la DA: dupilumab (IL-4 e IL-13), tralokinumab (IL-13), lebrikizumab (IL-13) y nemolizumab (IL-31). Como hemos
visto existen multitud de farmacos para tratar la DA, por este motivo hemos realizado una revision en la cual se han tenido en cuenta
todos los ensayos clinicos de fase Il de cada farmaco. También ha sido evaluada su experiencia reciente en la practica clinica en concepto
de sequridad y eficacia con el propésito de compilar esta evidencia para ayudar a seleccionar la terapia adecuada.

Palabras clave: Dermatitis atopica. Inhibidores de JAK. Interleucina. Biologicos. Dermatologia.
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Introduction

Atopic dermatitis (AD) is a chronic or chronically recurrent
inflammatory dermatosis with a genetic basis. It is associated
with multiple triggers and has a complex pathophysiological
mechanism. Clinical expression is very heterogeneous in
terms of both age at presentation and signs and symptoms. The
defining feature of the disease is the presence of eczema, which
is accompanied by intense pruritus and dry skin and reflects
alteration of the barrier function and dysfunction of the immune
system towards a type 2 helper T cell (Ty2) response [1],
although other inflammatory pathways may participate in
the same way (eg, Tyl7, Ty22, or Ty1), depending on the age
(pediatric) and origin/ethnicity of the patient (Asian/European).

AD is a heterogeneous disease involving environmental
agents that can act as triggers in genetically susceptible
individuals. For decades, controversy has surrounded whether
AD is adisease that is pathogenically conditioned by an alteration
in barrier function and that favors an inadequate immune
response or, on the contrary, an immune dysfunction that also
ends up altering barrier function, the most accepted proposal at
present. However, the clinical heterogeneity observed prevents
us from ruling out the existence of a different and synergistic
role for both triggers in different patient subpopulations and
phenotypes. In this sense, AD is currently considered a model of
imbalance between Ty1- and Ty2-type inflammatory responses,
with a predominance of the Ty2/Ty22 response in both acute
and chronic forms and with the participation of the Tyl7
pathway and a contribution of the Tyl axis, particularly in
its more chronic forms. This proposal is, without doubt, very
simplified and will vary significantly, with the contribution
of other inflammatory pathways depending on the clinical
phenotype [2].

The objective of treatment in AD is to reduce
inflammation, maintain the barrier function of the skin,
alleviate pruritus, and avoid superinfections caused by
the degradation of the stratum corneum [3]. Long-term
treatment of AD consists of achieving clinical remission
or minimal levels of activity through maintenance therapy,
with sufficient flexibility to add specific treatments for
disease exacerbations during flare-ups.

Topical Treatments

Topical treatment of AD to date has relied on the use
of topical corticosteroids and topical calcineurin inhibitors
(pimecrolimus and tacrolimus), which can be used to treat or
prevent disease. Below, we list a series of products that are
currently under development.

Topical Inhibitors of the JAK/STAT Pathway

These drugs are being tested in the treatment of AD
following the successful oral administration of agents such as
ruxolitinib, which is a JAK1/JAK?2 inhibitor, or delgocitinib,
a JAK inhibitor. The Table summarizes the drugs currently
under development [4-5] and for which evidence from clinical
trials is available.

Topical Inhibitor of Phosphodiesterase-4

Crisaborole 2% is the first approved phosphodiesterase 4
(PDE-4) inhibitor in adults and children older than 2 years with
mild-to-moderate AD. Phase 3 data demonstrated efficacy in
terms of the Investigator Global Assessment scale (IGA) 0
(51.7%) and IGA-1 (48.5%) compared with vehicle (40.6% and

Table. Topical JAK Inhibitors.

Investigational Inhibition Acronym Number of Phases Endpoint Interventions (arm) Result
agent target patients, age
Ruxolitinib JAK1, 2 TRUEADT 631 (212Yy) 3 Wk 8 0.75% Ruxolitinib cream  1GA >2 improvement response
TRUEAD2 618 (=12Yy) 3 Wk 8 1.5% Ruxolitinib cream  rate: 50.0%/39.0%/15.1%
Vehicle IGA =2 improvement response
rate: 39.0%/51.3%/7.6%
Tofacitinib JAKT, 2,3 69 (18-60y) 2 Wk 4 2% Tofacitinib ointment ~ EASI change from baseline:
Vehicle 81.7%-29.9%
Ifidancitinib JAKT, 3 22 (>18y) 2 Wk 4 Ifidancitinib topical PGA >2 grade improvement
(ATI-502) solution from baseline: 41.2%
EASI percent change from
baseline: 40%
SPA percent change from
baseline: 31%
Delgocitinib JAKT, 2,3 44 (>2y) 1 Wk 8 Delgocitinib cream Not available
(LEC 124249)  and Tyk2 158 (>18y) 3 Wk 4 Delgocitinib 0.5% mEASI change from baseline:
Delgocitinib JAKT, 2,3 ointment —44.3%/1.7%
(JTE-052) and Tyk2 Vehicle
Brepocitinib JAK1/Tyk 2 292 (12-75y) 2 Wk 6 Brepocitinib cream Not available
(PF-06700841) Vehicle

Abbreviations: EASI, Eczema Area and Severity Index; IGA, Investigator Global Assessment; JAK, Janus kinase; PGA, Physician Global Assessment; Tyk, tyrosine kinase.
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29.7%, respectively) at 4 weeks, with minor adverse effects,
such as pain or burning at the application site [6].

Other PDE-4 inhibitors include difamilast 1% ointment
which led to an improvement in IGA 0 or 1 of 20.9% at
week 4 [7]. The results of a phase 3 study were recently
published [8]. Patients aged 15 to 70 years received difamilast
1% ointment or vehicle twice daily for 4 weeks. The primary
endpoint of IGA 0-1 with >2-grade improvement at week 4 was
achieved by 38.46% of patients in the ointment group, compared
with 12.64% in the vehicle group. Lotamilast and roflumilast are
other, similar PDE-4 inhibitors under study [9-10].

Aryl Hydrocarbon Receptor Agonists

The aryl hydrocarbon receptor (AhR) is a member
of the Per-Arnt-Sim (PAS) superfamily of transcription
factors. AhR is broadly expressed in the skin, and, when
activated, it upregulates gene expression of filaggrin,
loricrin, and involucrin, thus accelerating epidermal terminal
differentiation.

Tapinarof is a topical AhR-modulating agent that
regulates expression of skin barrier protein, has antioxidant
activity, and suppresses I1L-17 and IL22 [10]. A randomized,
multicenter, phase 2b, double-blind, vehicle-controlled study
(NCT02564055) is the most important completed trial for
AD to date. In this study, 247 adults and adolescent patients
were randomized to receive tapinarof cream (0.5% or 1%) or
a vehicle control, either once daily or twice daily for 12 weeks
with a 4-week follow-up period. At week 12, IGA response
rates (IGA 0 or 1) were 53% (1% twice daily), 46% (1% once
daily), 37% (0.5% twice daily), and 34% (0.5% once daily)
compared with 24% (vehicle twice daily) and 28% (vehicle
once daily). This improvement was maintained for the 4-week
follow-up period [11].

Transient Receptor Potential Vanilloid 1
Antagonists

Transient receptor potential vanilloid 1 (TRPV1) has been
shown to play a role in pruritus, epidermal barrier function, and
inflammation. TRPV1 is overexpressed in AD lesions, and its
activation results in the production of molecules that promote
itch and inflammation. Therefore, blocking this protein could
have therapeutic potential.

Asivatrep is a potent and selective antagonist of TRPV1
that has been evaluated in a phase 2b study (NCT02757729).
The study was conducted on 194 adults (19-70 years) with
mild-to-moderate AD. Patients were randomized to asivatrep
0.1%, 0.3%, 1.0%, or vehicle twice daily for 8 weeks. The IGA
success rates were 14.6% for vehicle cream, 42.6% for 0.1%
cream, 38.3% for 0.3% cream, and 57.5% for 1.0% cream [12].

Skin Microbiome Modulators

Several strategies are currently under development with the
aim of modulating the AD skin microbiota, either by decreasing
the Staphylococcus aureus population or by increasing the
normal microbiota.

Ominagan is an antimicrobial peptide gel that is being
investigated as a possible treatment for various infectious and
inflammatory disorders. For AD, a phase II trial randomized
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36 patients with mild to moderate disease 1:1:1 to omiganan gel
1%, omiganan gel 2.5%, and vehicle, once daily for 4 weeks.
Small but significant results in body surface area (BSA),
SCORing Atopic Dermatitis (SCORAD), and pruritus were
observed only in the 2.5% arm [13].

The niclosamide ATx201 can also achieve decolonization
of S aureus. In a phase 2 trial (NCT03304470), 31 patients with
mild-to-severe AD received ATx201 cream 2% and a matching
vehicle once daily for 3 weeks. Treatment was generally safe,
and the histological and transcriptional profiling analysis on
day 22 demonstrated that treatment significantly increased
the expression of biomarkers related to the skin-barrier
function and decreased expression levels of markers related
to inflammation [14].

Newer Emollients

Recent years have seen an increase in the number of
nonmedicated emollients containing active ingredients termed
“emollient plus” or therapeutic moisturizers that improve
the skin barrier with antipruritic, anti-inflammatory, and
antioxidant effects. The active ingredients include ceramides,
saponins, colloidal oatmeal, and nonpathogenic bacterial
lysates from Aquaphilus dolomiae or Vitreoscilla filiformis.
In vitro and clinical research data indicate that these drugs
may target specific molecules. A prospective, double-blind,
placebo-controlled clinical trial demonstrated that patients with
mild AD who received cream with 5% V filiformis decreased
SCORAD levels and pruritus significantly compared with those
who received placebo [15].

JAK Inhibitors
Upadacitinib

Upadacitinib is authorized in the European Union (EU)
for the treatment of moderate-to-severe AD in adults and
adolescents aged >12 years who are candidates for systemic
treatment. It is a selective and reversible inhibitor of the
JAK1 enzyme and is metabolized mainly by CYP3A4, with
the result that its plasma concentrations may be affected by
coadministration of strong inhibitors or inducers of CYP3A4.
Regarding the pharmacodynamic interactions, combination
with cyclosporine or other immunosuppressants should be
avoided, as the additive immunosuppressive effect has not
been studied [16].

The efficacy and safety of upadacitinib 15 mg and 30 mg
in adolescents and adults with AD was evaluated in 3 phase
3 randomized double-blind placebo-controlled 16-week
multicenter trials (Measure Up 1, Measure Up 2, and AD Up).
The efficacy of upadacitinib was evaluated in monotherapy in
the Measure Up 1 and 2 studies and in combination with topical
corticosteroids in the AD UP study [17-19]. The proportion
of patients who had achieved an Eczema Area and Severity
Index (EASI) of 75 at week 16 was significantly higher in
the upadacitinib 15 mg group (70%) and upadacitinib 30 mg
(80%) groups than in the placebo group (16%) in Measure
Up 1. Efficacy at week 16 was maintained through week 52.
At week 52, EASI-75 was achieved by 82.0% and 79.1% of
patients continuing the 15-mg dose and 84.9% and 84.3% of
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patients continuing the 30-mg dose (for Measure Up 1 and
Measure Up 2, respectively). A V-IGA score of clear (0) or
almost clear (1) with 2 or greater grades of improvement
was achieved by 59.2% and 52.6% and 62.5% and 65.1%
of patients in the Measure Up 1 and Measure Up 2 studies,
respectively. Treatment discontinuation due to adverse events
was infrequent overall, although it was slightly more frequent
for the upadacitinib 30-mg dose [20].

A-recent head-to-head comparative clinical trial comparing
upadacitinib and dupilumab [21] found that at week 16, 71%
of patients receiving upadacitinib and 61.1% patients receiving
dupilumab achieved EASI-75 (P=.006). All ranked secondary
endpoints also demonstrated the superiority of upadacitinib
over dupilumab at week 16.

Safety data in AD reveal the most common adverse events
(>1/10) to be infections of the upper respiratory tract (25.4%)
and acne (15.1%). Less frequent (>1/100 to <1/10) were
herpes simplex (8.4%) and zoster, folliculitis (3.2%), influenza
(2.1%), anemia and neutropenia (2.3%), cough (3.2%),
headache (6.3%), abdominal pain (2.9%), nausea (2.7%), fever
(2.1%), elevated creatine phosphokinase (5.5%), weight gain,
urticaria, and fatigue. Other infrequently detected adverse
effects (>1/1,000 to <1/100) were bronchitis and pneumonia,
oral candidiasis, hypercholesterolemia, hypertriglyceridemia,
and elevation of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) [18].

Treatment requires analytical monitoring with, for
example, the absolute neutrophil and lymphocyte counts
and hemoglobin (at least, before starting treatment and 12
weeks later and thereafter according to symptoms), liver
transaminases (before starting treatment and thereafter
according to clinical practice), and lipids (12 weeks after
starting treatment and thereafter, according to guidelines).
Treatment should be stopped in cases with an absolute
neutrophil count <1 x 10? cells/L, absolute lymphocyte count
<0.5 x 10° cells/L, hemoglobin <8 g/dL, or if treatment-
induced liver dysfunction is suspected [17].

Several studies have analyzed upadacitinib in clinical
practice. Vanlerberghe et al [22] included AD patients from
18 French centers, 54 of whom were treated with the 15-mg
dose and 12 with the 30-mg dose. Approximately 75% of the
patients had received cyclosporine and dupilumab, and more
than half'had received at least 3 systemic/biological treatments.
Efficacy results were measured at 12 and 24 weeks. In relation
to the 15-mg dose, 37.5% of the patients reached the IGA
0-1 proposed as the main measure of efficacy at 6 months,
while with the 30-mg dose, this value was reached by 75%
(n=3). From a safety point of view, the most reported adverse
effect was elevated cholesterol and triglyceride levels without
thromboembolic effects. As for survival, it is noteworthy that
treatment with upadacitinib 15 mg was stopped in at least 9
patients.

Pereyra-Rodriguez et al [23] recently reported on the
efficacy and safety results in the short term (16 weeks) and
long term (52 weeks). This Spanish multicenter study included
16 hospital centers from all over Spain. In the short-term study,
of the 43 patients included, 90.7% had previously received
treatment with cyclosporine and 74.4% with dupilumab.
Almost two thirds (60.4%) received the 30-mg dose. The
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high baseline EASI value (24.9 [9.6]) and impact on quality
of life (DLQI 17.4 [6.8]) stood out. At 16 weeks, the mean
EASI decreased to 4.1 [4.6] (83.5% improvement; P<.0001),
and 62.8% had IGA 0-1 at the end of the follow-up period.
Only 1 patient discontinued treatment, in this case for safety
reasons. The data at 52 weeks, however, were only obtained
in 22 patients of the previously mentioned cohort. In this case,
and without reporting efficacy and safety data inconsistent
with short-term data, it should be noted that the probability of
survival of the drug was 77.3%, with no differences because
of dose, sex, or previous treatments.

Hagino et al [24] presents us with a retrospective series
of 31 patients with moderate-severe AD. The short-term
efficacy evaluation shows a reduction of 85.6% in EASI
at 12 weeks and 81.3% in the AD Control Tool (ADCT).
Multivariate linear regression analysis revealed that a high
percent reduction of EASI at week 4 or 12 was associated
with high baseline eosinophil count or female sex. No adverse
effects other than those already described in clinical trials
were reported.

Baricitinib

Baricitinib is authorized in the EU for the treatment of
moderate-to-severe AD in adults who are candidates for systemic
treatment. It has been marketed in 2-mg and 4-mg tablets. The
recommended dose is 4 mg once daily orally in general and
2 mg for patients aged >75 years or with a history of chronic or
recurrent infections or in cases of pharmacokinetic interactions.
In patients with a sustained response who are candidates for
baricitinib, the dose can be reduced to 2 mg.

Baricitinib is a selective and reversible inhibitor of JAK1
and JAK2. It is a substrate of CYP3A4 and the transporter of
organic anions (OAT3), P-glycoprotein, breast cancer resistance
protein, and the multidrug and toxic extrusion protein 2-K. The
only known clinically relevant pharmacokinetic interaction was
recorded with strong inhibitors of OAT3 such as probenecid.
In this case, the recommended dose is 2 mg once daily. Its
combination with other immunosuppressive drugs is governed
by the same conditions as upadacitinib [25].

The efficacy and safety of baricitinib administered in
monotherapy or in combination with topical corticosteroids
was evaluated in 3 phase 3 randomized double blinded
placebo-controlled 16-week studies (BREEZE-ADI1, -AD2,
and -AD7) [26-27]. At the start of the BREEZE-AD7 study,
all patients were receiving concomitant treatment with topical
corticosteroids and were allowed to use topical calcineurin
inhibitors.

As for the pivotal monotherapy-based clinical trials, in
BREEZE-AD1, more patients achieved the primary endpoint
of V-IGA for AD (0-1) with baricitinib 4 mg and 2 mg at
week 16 than with placebo (16.8% with 4 mg and 11.4%
with 2 mg). In BREEZE-AD?2, the results were 13.8% for
baricitinib 4 mg and 10.6% for 2 mg. Itch began to improve
as early as week 1 for 4 mg and week 2 for 2 mg. The most
common adverse events in patients treated with baricitinib
were nasopharyngitis and headache. These results improved
with the combination of topical corticosteroids expressed in
BREEZE-AD7, with 23.9% of patients reaching V-IGA 0-1
with the 2-mg dose and 30.6% with the 4-mg dose.
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The BREEZE-AD3 [28] study is a long-term extension
study with data available up to 68 weeks of cumulative
treatment for BREEZE-AD1 and BREEZE-AD?2 patients
and up to 32 weeks for BREEZE-AD7 patients. A sustained
response was generally observed in patients with at least some
response (IGA 0, 1, or 2) after initiating baricitinib.

Two short series report data from real-world clinical
practice. Uchiyama et al [29] present a series of 14 patients
who had completed the 12-week treatment without interruption
in a single center. All patients received baricitinib 4 mg. The
EASI response analysis revealed that 100% of the cases
reached EASI-50 (14/14), 64.2% EASI-75 (9/14), and 35.7%
EASI-90 (5/14) at week 12. In this retrospective study,
EASI-75 at week 12 was more frequent (63%) than in clinical
trials. Rogner et al [30] also present a series of 12 patients with
moderate-severe AD whose efficacy and safety were evaluated
at 12 weeks. EASI-75 (as a measure of efficacy) was reached by
90.1% of patients. Curiously, the evaluation of pruritus, quality
of life, and insomnia was more favorable in patients who
had not received treatment with dupilumab. The previously
mentioned French cohort [20] included 34 patients treated with
baricitinib 4 mg. In relation to the primary endpoint, 41.2%
of the patients reached IGA 0-1. Baricitinib was stopped in
8 patients, mainly owing to lack of efficacy.

Abrocitinib

Abrocitinib is a JAK-1 inhibitor indicated for the treatment
of moderate-to-severe AD in adults who are candidates for
systemic treatment. The recommended starting dose is 200 mg
once daily, although an initial dose of 100 mg once daily is
recommended for patients aged >65 years. Abrocitinib can
be used with or without topical drug treatments for AD,
although the same standard as the rest of the molecules in its
class must be applied with respect to the simultaneous use of
immunosuppressants [31]. Treatment discontinuation should
be considered in patients who show no signs of improvement
after 24 weeks.

In the phase 3 clinical trials MONO-1 and MONO-2 [32],
62.7% and 61% of patients reached EASI-75 in monotherapy
after 12 weeks of treatment with the 200-mg dose. These results
improved with the addition of topical corticosteroids (70.3%).
The percentage of patients who reached EASI-75 with the
100-mg dose did not reach 60% in either of the 2 scenarios,
namely, with and without topical corticosteroids. Recent data
from a head-to-head clinical trial with dupilumab [33] showed
that a larger proportion of patients treated with abrocitinib
reached the primary outcomes, namely, PP-NRS4 at week 2
and EASI-90 at week 4.

Gusacitinib

Gusacitinib (Asana BioSciences) is a dual inhibitor of
the JAK and SYK pathways that is being tested orally. In a
phase 2b trial with 36 patients, EASI-50 and NRS pruritus
were achieved in almost all cases after 4 weeks of treatment
with doses of 20, 40, and 80 mg. An EASI-75 response was
achieved in 63% of patients treated with 40 mg and 50% of
patients treated with 80 mg every 24 hours, compared with 22%
in the placebo group [34]. The improvement in the EASI was
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correlated with a decrease in the skin T2 and Ty;22 biomarkers.
The results of a placebo-controlled phase 2b trial to evaluate
the efficacy and safety of ASN002 in moderate-to-severe AD
(220 patients) are pending (NCT03531957) [35].

Biologic Therapies
Dupilumab

Dupilumab is authorized in the EU for the treatment
of moderate-to-severe AD in adults and adolescents aged
>12 years who are candidates for systemic treatment.
The recommended starting dose is 600 mg SC at week 0,
followed by a dose of 300 mg every 2 weeks. Dupilumab is a
recombinant human IgG4 monoclonal antibody that inhibits
IL-4 and IL-13 signaling. Dupilumab inhibits IL-4 signaling
through the type I receptor (IL-4Ra/yc) and 1L-4 and IL-13
signaling through the type Il receptor (IL-4Ra/IL-13Ra) [36].

The efficacy and safety profile of dupilumab in monotherapy
and in combination with topical corticosteroids of moderate
potency has been evaluated in 3 randomized, double-blind,
placebo-controlled clinical trials (LIBERTY AD SOLO-1,
LIBERTY AD SOLO-2, and LIBERTY AD CHRONOS)[37-38].
The results demonstrate the superiority of dupilumab, both in
monotherapy and in combination with topical treatment, with
significant differences compared to placebo in the percentage
of patients with improvement in EASI-75 at 16 weeks of the
order of 32%-37% in monotherapy and 46% in combination
with topical treatment. A reduction in EASI was observed with
respect to the baseline measurement of 84.9% at 52 weeks.
Improvements in pruritus were observed compared to placebo
(25% vs 30%) on the NRS scale. Significant differences
with respect to placebo were also observed in quality of life
(Dermatology Life Quality Index), symptoms of depression
and anxiety (Hospital Anxiety and Depression Scale), and
symptoms reported by the patient (Patient Oriented Eczema
Measure scale) [39].

The efficacy of dupilumab in patients with severe AD
and inadequate response to cyclosporine, intolerance, or
absence of a medical indication was confirmed by the results
of'a 32-week randomized, double-blind, placebo-controlled
phase 3 clinical trial. At week 16, differences of 33% were
observed in the proportion of patients with improvement
in the EASI-75 compared to placebo, ie, similar to those
observed in the pivotal trials. Improvements in pruritus of
the order of 28.5% compared to placebo were observed on
the NRS scale [40].

Responders in the SOLO-1 and SOLO-2 trials were
randomized to receive placebo, dupilumab weekly or every 2
weeks, dupilumab every 4 weeks, or dupilumab every 8 weeks
for an additional 36 weeks (LIBERTY AD SOLO-CONTINUE
study). A favorable effect on EASI was observed in patients
randomized to the weekly/2-weekly regimens; in more spaced
regimens, the effect was smaller and more antidrug antibodies
developed [41].

The safety analysis showed that the main adverse events
were injection site reactions, and infections (conjunctivitis,
blepharitis, nasopharyngitis, upper respiratory tract infections,
sinusitis, and oral herpes). The incidence of conjunctivitis
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ranged from 3.0% to 6.4% and, in general, the symptom was
mild or moderate in intensity and self-limiting. Some authors
recommend the use of artificial tears when starting treatment
with dupilumab [42].

Since dupilumab was authorized for use in AD in adults, several
real-world evidence studies have been conducted [43-47]. One
systematic review and meta-analysis of real-world evidence
for dupilumab analyzed 22 studies and 3303 AD patients.
The pooled proportion of patients achieving a 50%, 75%, and
90% improvement in EASI was 85.1%, 59.8%, and 26.8%,
respectively. Conjunctivitis was the most common adverse
event, reported in a pooled proportion of 26.1% (8.10%) [48].

Tralokinumab

Tralokinumab is authorized in the EU for the treatment
of moderate-to-severe AD in adults who are candidates for
systemic treatment. The recommended starting dose is 600 mg
SC in week 0, followed by doses of 300 mg every 2 weeks.
Tralokinumab is a fully human IgG4 monoclonal antibody
that binds with high affinity to interleukin 13 (IL-13) and
inhibits its interaction with IL-13 receptors. It neutralizes the
biological activity of IL-13 by blocking its interaction with
the IL13Ra1/IL-4Ra receptor, which greatly decreases type
2 (Ty2) inflammatory mediators [49-50].

The efficacy and safety of tralokinumab both as
monotherapy and in combination with topical corticosteroids
(TCS) was evaluated in 3 pivotal randomized double-blind,
placebo-controlled trials (ECZTRA 1, ECZTRA 2, and
ECZTRA 3) [50-51]. Tralokinumab 300 mg every 2 weeks in
monotherapy (ECZTRA 1 and ECZTRA 2) proved superior
to placebo in terms of patients who achieve an IGA response
of 0-1, an EASI-75, and/or a >4-point improvement in NRS
daily worst itch through week 16. The proportion of patients
achieving IGA 0-1 or EASI-75 up to week 52 was 56.2% when
tralokinumab 300 mg monotherapy every 2 weeks was used
and 50% when tralokinumab 300 mg was administered every
4 weeks. A percentage of nonresponders at week 16 benefited
from continued treatment, and response was achieved in 20%
(IGA 0-1) and 40% (EASI-75) at week 52.

When tralokinumab was combined with TCS (ECZTRA 3)
[52], tralokinumab 300 mg every 2 weeks + TCS was superior
to placebo + TCS in IGA 0-1, EASI-75, and/or >4-point
improvement in daily most severe pruritus according to
NRS. Additionally, tralokinumab 300 mg every 2 weeks
enabled a 50% reduction in the use of topical corticosteroids
compared with the placebo group. Both as monotherapy and
in combination with TCS, tralokinumab improved patient-
reported symptoms (measured using the POEM scale) and
the impact of AD on sleep quality (as measured using the
eczema-related sleep NRS) at week 16.

Tralokinumab (300 mg any dosage) was well tolerated
both as monotherapy and in combination with TCS. The
observed adverse effects in ECZTRA 3 were consistent in both
the short and the medium term. The most frequent adverse
reactions were mild or moderate in nature, including upper
respiratory tract infections, mainly reported as the common
cold, injection site reactions, conjunctivitis, and allergic
conjunctivitis. Unadjusted comparisons suggest a lower risk
of conjunctivitis with specific IL-13 inhibition than with dual
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IL-4/IL-13 (dupilumab) inhibition [53], although the evidence
is not robust. In both treatments, concomitant use of artificial
tears and an ophthalmological examination is recommended
in cases of conjunctivitis that do not resolve with standard
treatment.

The efficacy and safety profile of tralokinumab was also
analyzed in combination with TCS in adults with moderate-
to-severe AD and an inadequate response or intolerance to
cyclosporine A (ECZTRA 7) [54]. An EASI-50 response of
80% and an EASI-75 response of 64.2% were observed in the
experimental group at week 16.

No real-world evidence for tralokinumab has been
published to date.

Lebrikizumab

Lebrikizumab is a subcutaneous drug that functions as an
IL-13 inhibitor [55]. It is a fully human IgG4x monoclonal
antibody that binds specifically to soluble IL-13 in an epitope
(<10 pM) that overlaps with the IL-4Ra binding site, avoiding
signalling through the IL-4Ro/IL-13Ral heterodimeric
receptor. Lebrikizumab does not prevent IL-13 from binding
to IL-13Ra2, thus favoring this endogenic mechanism of
regulation [56].

A phase 2b double-blind placebo-controlled randomized
clinical trial evaluated lebrikizumab in patients with moderate-
to-severe AD up to 16 weeks in 280 patients. At the end of
the study, the lebrikizumab-treated groups showed a dose-
dependent statistically significant improvement in the primary
endpoint compared with placebo: 125 mg every 4 weeks
(—62.3%), 250 mg every 4 weeks (—69.2%), and 250 mg every
2 weeks (—72.1%). A significant impact on pruritus (differences
with placebo-treated patients for >4-point improvement in
NRS) was seen as early as day 2 in the high-dose lebrikizumab
group. Treatment-emergent adverse events, mostly mild-
to-moderate, were reported in 57%-61.3% of lebrikizumab
patients (vs 46.2% in placebo patients). Low rates were
reported for injection-site reactions (1.9% in the placebo group
vs 5.7% in all lebrikizumab groups). Herpesvirus infections
(3.8% vs 3.5%) and conjunctivitis (0% vs 2.6%) were also
reported [57].

ADvocatel (ADv1,NCT04146363) and ADvocate2 (ADv2,
NCT04178967) are identically designed phase 3 trials evaluating
the efficacy and safety of lebrikizumab monotherapy in adolescent
and adult patients with moderate-to-severe AD [58]. At the end
of week 16, IGA 0-1 was achieved by 43.1% and 33.2% (Adv1
and Adv2) compared with 10.8-%12.7% in the placebo group,
EASI-75 in 58.8% and 52.1% vs 16.2%-18.1%, and >4-point
improvement in pruritus NRS in45.9% and 39.8% compared with
11.5%-13% in the placebo group, respectively. For those patients
who responded to lebrikizumab 250 mg every 2 weeks at the
end of the 16-week induction period, more patients treated with
lebrikizumab every 2 weeks (75.5% and 64.6% in Adv 1 and 2,
respectively) and lebrikizumab every 4 weeks (74.2% and 80.6%)
maintained an IGA of 0-1 with a >2-point improvement than those
in the lebrikizumab withdrawal arm (46.5% and 49.8%). EASI-
75 was maintained by 79.2% and 77.4% of patients treated with
lebrikizumab every 2 weeks and 79.2% and 84.7% treated with
lebrikizumab every 4 weeks compared with 61.3% and 72% in
the placebo groups. In ADv1 and ADv2, 81.2% and 90.3% of

© 2023 Esmon Publicidad



AD Treatments 164
~
Crisaborol
' Lebrikizumab - Dir{%?m?;?t ' .
| Dupilumab | TraJo,klnuLnab i Nemolizumab_ Lotamilast Tapinarof Asivatrep
\ -
| PDE4 ANR TPRV1
L4 13 | IL-31 IL-5
/ Al
\ ! l l
IL-4Ror L13Ral L31Rall  CM ILSRa BC  IL-22Ral
o= 1 e
JAKT D . @ KT JAKE JAK1
i @D IAKT i @D w1 @D Ik - w1 G
- - Delgocmnlb gﬁfsicc'.tt'm.tf, Ifldancmmb ! Brepocitinib
N

Figure. Mechanism of action of the new treatments for atopic dermatitis. IL indicates interleukin; PDE, phosphodiesterase; AhR, aryl hydrocarbon receptor;
TRVP, transient receptor potential vanilloid; JAK, Janus kinase; STAT, signal transducer and activator of transcription protein.

patients taking lebrikizumab every 2 weeks maintained a >4-point
improvement from baseline to week 52 on the Pruritus NRS
compared with 80.4% and 88.1% of patients on lebrikizumab
every 4 weeks, respectively. The percentage of patients in the
lebrikizumab withdrawal arm who maintained a Pruritus NRS
response was 65.4% (ADv1) and 67.6% (ADv2). Across treatment
arms, the percentage of patients using any rescue therapy was
14.0% (ADv1) and 16.4% (ADv2). Interestingly, dosing with
lebrikizumab every 4 weeks from week 16 up to week 52 provided
a similar clinical response to lebrikizumab every 2 weeks. Loss
of clinical response following withdrawal of lebrikizumab was
slow, with approximately half of the patients re-randomized to
placebo still showing a response at week 52.

The safety profile of lebrikizumab is consistent with
previously published data over 16 weeks. Conjunctivitis was
detected in 8.1%-8.3% in patients taking lebrikizumab at 52
weeks. Loss of clinical response following withdrawal of
lebrikizumab was slow, with approximately half of the patients re-
randomized to placebo still showing a response at week 52 [58].

Nemolizumab

Nemolizumab is a monoclonal antibody that targets
the a receptor of the neuroimmune cytokine interleukin 31
(IL-31) [59].

A phase 2b study compared the effect of nemolizumab
(10, 30, and 90 mg) every 4 weeks together with topical
corticosteroids in adults with moderate-to-severe AD, severe
pruritus, and inadequate control with topical treatment
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(TCS) for 24 weeks. Nemolizumab (30 mg) reduced EASI
scores compared with placebo at week 24 (-68.8% vs
—52.1%). Significant differences were observed at week 8,
with improvement after 1 week. IGA 0-1 was higher for
nemolizumab 30 mg than placebo at week 16 but not at
week 24; this was attributed to an increased placebo/TCS effect
(36.8% vs 21.1%). Pruritus NRS scores were improved for
nemolizumab 30 mg compared with placebo at week 16 and
week 24, with a difference observed by week 1. NRS response
rates (>4-point decrease) were greater for nemolizumab 30 mg
than for placebo at week 16 and week 24. Most patients
resorted to medium-potency TCS, although placebo-treated
participants used almost twice the amount of the nemolizumab
group. Nemolizumab was well tolerated at all doses, with few
serious or severe adverse events. In patients with a history of
asthma, a greater incidence of asthma events was observed with
nemolizumab in a dose-dependent fashion. All asthma events
were mostly mild in severity, and there were no de novo cases
of asthma associated with nemolizumab [60].

Kabashima et al [61] published the results from 2 phase 3,
multicenter long-term studies of nemolizumab for the treatment
of pruritus associated with AD in Japanese patients (JPO1 and
JP02) whose disease was inadequately controlled with topical
agents and oral antihistamines. In this study, nemolizumab
60 mg every 4 weeks was administered subcutaneously
alongside topical treatments. Study JPO1 patients received
double-blind nemolizumab or placebo for 16 weeks and then
entered a 52-week extension period in which all patients
received nemolizumab (nemolizumab/nemolizumab and
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placebo/nemolizumab groups). In study JP02, patients received
nemolizumab for 52 weeks. In the nemolizumab/nemolizumab
group, there were clinically meaningful improvements from the
start of treatment to week 68 in the pruritus visual analog scale
(66% decrease) and EASI (78% decrease). The long-term safety
profile was consistent with that reported in Silverberg et al [60].

In a meta-analysis of randomized clinical trials, Xiao
et al [62] evaluated a total of 4 randomized trials of
nemolizumab (1 phase 1 trial, 2 phase 2 trials, and 1 phase
3 trial). In a total of 729 patients recruited, treatment with
nemolizumab led to significantly decreased EASI scores
compared with the placebo group (standardized mean
difference [SMD] of —0.31) and the VAS for pruritus (SMD
of-3.95). The adverse event rate did not differ significantly
between the placebo control and nemolizumab groups or
between the 4 trials. In a response letter to this meta-analysis,
Freemantle and Piketty [63] claimed that by using different
statistical evaluations, they observed a numerically greater
benefit for the 30-mg dose every 4 weeks, which is under
evaluation in 2 pivotal phase 3 trials (NCT03989349 and
NCT03985943). In a more recent meta-regression analysis
of randomized controlled trials, Liang et al [64] described
a reduction of —18.86 in the pruritus VAS (weighted mean
difference) and of —11.76 EASI in a total of 14 cohorts
of participants from 6 randomized controlled studies. No
significant difference was observed in the occurrence of any
adverse event compared with the placebo groups.

Nemolizumab is being evaluated in 2 identical phase 3
pivotal studies (Arcadia 1 and 2) and a long-term extension
study, which aim to recruit 1500 patients [64,65].

Conclusions

We reviewed the therapeutic alternatives that we have
incorporated into the treatment of AD (Figure). The efficacy and
safety results were excellent for all of them. However, AD is a
highly heterogeneous syndrome, for which it is generally not
advisable to prioritize specific drugs. Consequently, therapy must
be tailored according to the clinical characteristics of the patient,
efficacy and safety profile, speed of action, risk of tumorigenesis,
desire to become pregnant, comorbidities, and drug interactions.
Registries with large patient populations and real-world evidence
studies are necessary to generate scientific evidence on the
efficacy and safety profile of these new treatments.

Funding

The authors declare that no funding was received for the
present study.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

1. Eichenfield LF Tom WL, Chamlin SL, Feldman SR, Hanifin JM,
Simpson EL, et al. Guidelines of care for the management
of atopic dermatitis: Section 1. Diagnosis and assessment

J Investig Allergol Clin Immunol 2023; Vol. 33(3): 158-167
doi: 10.18176/jiaci.0906

of atopic dermatitis Work Group. J Am Acad Dermatol.
2014;70:338-51.

. Guttman-Yassky E, Krueger JG. IL-17C: A Unique Epithelial

Cytokine with Potential for Targeting across the Spectrum
of Atopic Dermatitis and Psoriasis. J Invest Dermatol.
2018;138:1467-9.

. Wollenberg A, Barbarot S, Bieber T, Christen-Zaech S,

Deleuran M, Fink-Wagner A, et al. Consensus-based European
guidelines for treatment of atopic eczema (atopic dermatitis)
in adults and children: part I. J Eur Acad Dematol Venereol.
2018;32:657-82.

. Paller AS, Kabashima K, Bieber T. Therapeutic pipeline for

atopic dermatitis: End of the drought? J Allergy Clin Immunol.
2017;140:633-43.

. Nakashima C, Yanagihara S, Otsuka A. Innovation in the

treatment of atopic dermatitis: Emerging topical and oral
Janus kinase inhibitors. Allergol Int. 2022;71:40-6.

. Woo TE, Kuzel P. Crisaborole 2% ointment (eucrisa) for atopic

dermatitis. Skin Therapy Lett. 2019;24(2):4-6.

. Hanifin JM, Ellis CN, Frieden 1), Folster-Holst R, Stein Gold

LF, Secci A, et al. OPA-15406, a novel, topical, nonsteroidal,
selective phosphodiesterase-4 (PDE4) inhibitor, in the treatment
of adult and adolescent patients with mild to moderate atopic
dermatitis (AD): A phase-Il randomized, double-blind, placebo-
controlled study. J Am Acad Dermatol. 2016:75:297-305.

. Saeki H, Ito K, Yokota D, Tsubouchi H. Difamilast ointment in

adult patients with atopic dermatitis: A phase 3 randomized,
double-blind, vehicle-controlled trial. J Am Acad Dermatol.
2022;86:607-14.

. Furue M, Kadono T, Tsuji G, Nakahara T. Topical E6005/

RVT-501, a novel phosphodiesterase 4 inhibitor, for the
treatment of atopic dermatitis. Expert Opin Investig Drugs.
2017;12:1403-8.

. Wedzicha JA, Calverley PM, Rabe KF. Roflumilast: a review of

its use in the treatment of COPD. Int J Chron Obstruct Pulmon
Dis. 2016;11:81-90.

. Bissonnette R, Gold LS, Rubenstein DS, Tallman AM,

Armstrong A. Tapinarof in the treatment of psoriasis: A review
of the unique mechanism of action of a novel therapeutic aryl
hydrocarbon receptor-modulating agent. J Am Acad Dermatol.
2021;84:1059-67.

. Paller AS, Gold LS, Soung J, Tallman AM, Rubenstein DS,

Gooderham M. Efficacy and patient-reported outcomes from
a phase 2b, randomized clinical trial of tapinarof cream for the
treatment of adolescents and adults with atopic dermatitis. J
Am Acad Dermatol. 2021;84:632-8.

. Song P, Armstrong C. Novel therapeutic approach with PAC-

14028 cream, a TRPV 1 antagonist, for patients with mild-to-
moderate atopic dermatitis. Br J Dermatol. 2019;180:971-2.

. Der Kolk TN, Van Der Wall H, Hogendoorn GK, Rijneveld R,

Luijten S, Van Alewijk DC, et al. Pharmacodynamic Effects of
Topical Omiganan in Patients With Mild to Moderate Atopic
Dermatitis in a Randomized, Placebo-Controlled, Phase Il Trial.
Clin Transl Sci. 2020;13:994-1003.

. Guttman-Yassky E, Bissonnette R, Pavel A, Proulx E, Prokocimer

P Toft-Kehler R, et al. 563 ATx201 modulates biomarkers
of skin barrier function and cutaneous inflammation in
patients with moderate atopic dermatitis. J Investig Dermatol.
2020;140:77.

© 2023 Esmon Publicidad



AD Treatments

166

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

Gueniche A, Knaudt B, Schuck E, Volz T, Bastien P, Martin
R, et al. Effects of nonpathogenic gram-negative bacterium
Vitreoscilla filiformis lysate on atopic dermatitis: A prospective,
randomized, doubleblind, placebo-controlled clinical study. Br
J Dermatol. 2008;159:1357-63.

Ficha técnica de Rinvogq ®(https://www.ema.europa.eu/
en/documents/product-information/rinvog-epar-product-
information_es.pdf).

Guttman-Yassky E, Teixeira HD, Simpson EL, Papp KA, Pangan
AL, Blauvelt A, et al. Once-daily upadacitinib versus placebo
in adolescents and adults with moderate-to-severe atopic
dermatitis (Measure Up 1 and Measure Up 2): results from
two replicate double-blind, randomised controlled phase 3
trials. Lancet. 2021;397(10290):2151-68.

. Simpson EL, Papp KA, Blauvelt A, Chu CY, Hong HC, Katoh

N, et al. Efficacy and Safety of Upadacitinib in Patients With
Moderate to Severe Atopic Dermatitis: Analysis of Follow-up
Data From the Measure Up 1 and Measure Up 2 Randomized
Clinical Trials. JAMA Dermatol. 2022;158(4):404-13.

Reich K, Teixeira HD, de Bruin-Weller M, Bieber T, Soong W,
Kabashima K, et al. Safety and efficacy of upadacitinib in
combination with topical corticosteroids in adolescents and
adults with moderate-to-severe atopic dermatitis (AD Up):
results from a randomised, double-blind, placebo-controlled,
phase 3 trial. Lancet. 2021;397(10290):2169-81.

Blauvelt A, Teixeira HD, Simpson EL, Costanzo A, De Bruin-
Weller M, Barbarot S, et al. Efficacy and Safety of Upadacitinib
vs Dupilumab in Adults With Moderate-to-Severe Atopic
Dermatitis: A Randomized Clinical Trial. JAMA Dermatol.
2021;157(9):1047-55.

Vanlerberghe J, Dezoteux F, Martin C, Jachiet M, Soria A, Tétart
F et al. Effectiveness and tolerance of Janus kinase inhibitors
for the treatment of recalcitrant atopic dermatitis in a real-
life French multicenter adult cohort. J Am Acad Dermatol.
2022;21:190-7.

Pereyra-Rodriguez JJ, Herranz P, Figueras-Nart |, Perez B,
Elosua M, Munera-Campos M, et al. Treatment of severe
atopic dermatitis with upadacitinib in real clinical practice.
Short-term efficacy and safety results. J Investig Allergol Clin
Immunol. 2022;2:0.

Hagino T, Saeki H, Kanda N. The efficacy and safety of
upadacitinib treatment for moderate to severe atopic
dermatitis in real-world practice in Japan. J Dermatol.
2022;49(11):1158-67.

Ficha tecnica de Olumiant ® (https://www.ema.europa.eu/
en/documents/product-information/olumiant-epar-product-
information_es.pdf).

Reich K, Delozier AM, Nunes FP, Thyssen JP, Eichenfield LF,
Wollenberg A, et al. Baricitinib improves symptoms in patients
with moderate-to-severe atopic dermatitis and inadequate
response to topical corticosteroids: patient-reported
outcomes from two randomized monotherapy phase Il trials.
J Dermatolog Treat. 2022;33(3):1521-30.

Silverberg JI, Simpson EL, Wollenberg A, Bissonnette R,
Kabashima K, Delozier AM, et al. Long-term Efficacy of
Baricitinib in Adults With Moderate to Severe Atopic Dermatitis
Who Were Treatment Responders or Partial Responders:
An Extension Study of 2 Randomized Clinical Trials. JAMA
Dermatol. 2021;157(6):691-9.

© 2023 Esmon Publicidad

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Wollenberg A, Nakahara T, Maari C, Peris K, Lio P, Augustin M,
et al. Impact of baricitinib in combination with topical steroids
on atopic dermatitis symptoms, quality of life and functioning
in adult patients with moderate-to-severe atopic dermatitis
from the BREEZE-AD7 Phase 3 randomized trial. J Eur Acad
Dermatol Venereol. 2021;35(7):1543-52.

Uchiyama A, Fujiwara C, Inoue Y, Motegi SI. Real-world
effectiveness and safety of baricitinib in Japanese patients
with atopic dermatitis: A single-center retrospective study. J
Dermatol. 2022;49(4):469-71.

Rogner D, Biedermann T, Lauffer F. Treatment of Atopic
Dermatitis with Baricitinib: First Real-life Experience. Acta
Derm Venereol. 2022;102:adv00677.

Ficha técnica de Cibingo ® (https://www.ema.europa.eu/
en/documents/product-information/olumiant-epar-product-
information_es.pdf)

Simpson EL, Sinclair R, Forman S, Wollenberg A, Aschoff R,
Cork M, et al. Efficacy and safety of abrocitinib in adults and
adolescents with moderate-to-severe atopic dermatitis (JADE
MONO-1): a multicentre, double-blind, randomised, placebo-
controlled, phase 3 trial. Lancet. 2020;396(10246):255-66.
Reich K, Thyssen JP, Blauvelt A, Eyerich K, Soong W, Rice ZP,
et al. Efficacy and safety of abrocitinib versus dupilumab
in adults with moderate-to-severe atopic dermatitis: a
randomised, double-blind, multicentre phase 3 trial. Lancet.
2022;400(10348):273-82.

E. Guttman-Yassky, A.B. Pavel, T. Song, H. Kim, D. Zammit,
S. Toker, et al. 559 ASN002 a dual oral inhibitor of JAK/
SYK signaling improves clinical outcomes and associated
cutaneous inflammation in  moderate-to-severe  atopic
dermatitis patients. J Invest Dermatol.2018;138:95

Phase 2 B study to evaluate ASN002 in subjects with moderate
to severe atopic dermatitis (RADIANT) - Full Text View -
ClinicalTrials.gov [Internet]. [Accessed 21 November]. Available
at: https://clinicaltrials.gov/ct2/show/NCT03531957.

Ficha técnica Dupixent ® (https://cima.aemps.es/cima/pdfs/
es/ft/1171229006/FT_1171229006 .html.pdf)

Thagi D, L Simpson E, Deleuran M, Kataoka Y, Chen Z, Gadkari
A, et al. Efficacy and safety of dupilumab monotherapy in
adults with moderate-to-severe atopic dermatitis: a pooled
analysis of two phase 3 randomized trials (LIBERTY AD SOLO
1 and LIBERTY AD SOLO 2). J Dermatol Sci. 2019;94:266-75.
Blauvelt A, de Bruin-Weller M, Gooderham M, Cather JC,
Weisman J, Pariser D, Simpson EL, et al. Long-term management
of moderate-to-severe atopic dermatitis with dupilumab and
concomitant topical corticosteroids (LIBERTY AD CHRONOS):
a 1-year, randomised, double-blinded, placebo-controlled,
phase 3 trial. Lancet. 2017;389:2287-303.

EPAR  Dupixent (http://www.ema.europa.eu/docs/en_GB/
document_library/EPAR_-_Public_assessment_report/
human/004390/W(C500236509.pdf).

De Bruin-Weller M, Thaci D, Smith CH, Reich K, Cork MJ, Radin
A, et al. Dupilumab with concomitant topical corticosteroid
treatment in adults with atopic dermatitis with an inadequate
response or intolerance to ciclosporin A or when this treatment
is medically inadvisable: a placebo-controlled, randomized
phase Il clinical trial (LIBERTY AD CAFE). Br J Dermatol.
2018;178(5):1083-101.

Worm M, Simpson EL, Thaci D, Bissonnette R, Lacour JP,
Beissert S, et al. Efficacy and Safety of Multiple Dupilumab

J Investig Allergol Clin Immunol 2023; Vol. 33(3): 158-167
doi: 10.18176/jiaci.0906


https://www.ema.europa.eu/en/documents/product-information/rinvoq-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/rinvoq-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/rinvoq-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_es.pdf
http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT03531957
https://cima.aemps.es/cima/pdfs/es/ft/1171229006/FT_1171229006
https://cima.aemps.es/cima/pdfs/es/ft/1171229006/FT_1171229006
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/004390/WC500236509.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/004390/WC500236509.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/004390/WC500236509.pdf

167

Armario-Hita JC, et al.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Dose Regimens After Initial Successful Treatment in Patients
with Atopic Dermatitis: A Randomized Clinical Trial. JAMA
Dermatol. 2020;156(2):131-43.

De Paiva CS, Raince JK, McClellan AJ, Shanmugam KP,
Pangelinan SB, Volpe EA, et al. Homeostatic control of
conjunctival mucosal goblet cells by NKT-derived IL-13.
Mucosal Immunol. 2011;4:397-408.

Armario-Hita JC, Pereyra-Rodriguez J, Silvestre JF, Riz-
Villaverde R, Valero A, Izu-Belloso R, et al. Treatment of
moderate-to-severe atopic dermatitis with dupilumab in real
clinical practice: a multicentre, retrospective case series. Br J
Dermatol. 2019;181(5):1072-4.

TorresT, Paiva-Lopes MJ, Gongalo M, Claro C, Oliveira M, Gomes
J, et al. Portuguese Group of Atopic Dermatitis. Dupilumab
for atopic dermatitis: a real-world Portuguese multicenter
retrospective study. J Dermatolog Treat. 2022;33(5):2554-9.
Tanczosova M, Kojanova M, Arenbergerovd M, Arenberger
P. Dolezal T, Strosova D, et al. Real-life experience in the
effectiveness, impact on quality of life and safety of dupilumab
treatment in patients with moderate to severe atopic
dermatitis in the Czech Republic. Cent Eur J Public Health.
2022;30(1):46-50.

Napolitano M, Fabbrocini G, Potestio L, Fontanella G, Picone
V, Bennardo L, et al. A 24-weeks real-world experience of
dupilumab in adolescents with moderate-to-severe atopic
dermatitis. Dermatol Ther. 2022;35(8):155-88.

Patruno C, Fabbrocini G, Longo G, Argenziano G, Ferrucci
SM, Stingeni L, et al. Dupilumab for Atopic Dermatitis of the
Elderly (DADE) Study Group. Effectiveness and Safety of Long-
Term Dupilumab Treatment in Elderly Patients with Atopic
Dermatitis: A Multicenter Real-Life Observational Study. Am J
Clin Dermatol. 2021:22(4):581-6.

Halling AS, Loft N, Silverberg JI, Guttman-Yassky E, Thyssen JP.
Real-world evidence of dupilumab efficacy and risk of adverse
events: A systematic review and meta-analysis. J Am Acad
Dermatol. 2021;84:139-47.

Ficha técnica Adtralza ® (https://www.ema.europa.eu/en/
documents/product-information/adtralza-epar-product-
information_es.pdf).

CHMP.  European  Assessment  report.  Tralokinumab
(Adtralza®). 2021 [Accessed January 22, 2023]; Available at:
www.ema.europa.eu/contact.

Wollenberg A, Blauvelt A, Guttman-Yassky E, Worm M,
Lynde C, Lacour JP, et al. ECZTRA 1 and ECZTRA 2 study
investigators. Tralokinumab for moderate-to-severe atopic
dermatitis: results from two 52-week, randomized, double-
blind, multicentre, placebo-controlled phase Il trials (ECZTRA
1 and ECZTRA 2). Br J Dermatol. 2021;184(3):437-49.
Silverberg JI, Toth D, Bieber T, Alexis AF, Elewski BE, Pink AE,
et al. ECZTRA 3 study investigators. Tralokinumab plus topical
corticosteroids for the treatment of moderate-to-severe
atopic dermatitis: results from the double-blind, randomized,
multicentre, placebo-controlled phase Ill ECZTRA 3 trial. Br J
Dermatol. 2021;184(3):450-63.

Wollenberg A, Beck LA, de Bruin Weller M, Simpson EL,
Imafuku S, Boguniewicz M, et al. Conjunctivitis in adult patients
with moderate-to-severe atopic dermatitis: results from five
tralokinumab clinical trials. Br J Dermatol. 2022;186(3):453-65.
Gutermuth J, Pink AE, Worm M, Soldbro L, Bjerregard @land
C, Weidinger S. Tralokinumab plus topical corticosteroids in

J Investig Allergol Clin Immunol 2023; Vol. 33(3): 158-167
doi: 10.18176/jiaci.0906

57.

58.

59.

60.

61.

62.

63.

64.

65.

adults with severe atopic dermatitis and inadequate response
to or intolerance of ciclosporin A: a placebo-controlled,
randomized, phase Ill clinical trial (ECZTRA 7). Br J Dermatol.
2022;186(3):440-52.

. Miron Y, Miller PE, Hughes C, Indersmitten T, Lerner EA,
Cevikbas F. Mechanistic insights into the antipruritic effects
of lebrikizumab, an anti-IL-13 mAb. J Allergy Clin Immunol.
2022;150(3):690-700.

. Guttman-Yassky E, Blauvelt A, Eichenfield LF, et al. Efficacy

and safety of lebrikizumab, a high-affinity interleukin 13

inhibitor, in adults with moderate to severe atopic dermatitis.

JAMA Dermatol. 2020;156(4):411.

Guttman-Yassky E, Blauvelt A, Eichenfield LF, Paller AS,

Armstrong AW, Drew J, et al. Efficacy and Safety of Lebrikizumab,

a High-Affinity Interleukin 13 Inhibitor, in Adults With Moderate

to Severe Atopic Dermatitis: A Phase 2b Randomized Clinical

Trial. JAMA Dermatol. 2020;156(4):411-20.

Blauvelt A, Thyssen JP, Guttman-Yassky E, Bieber T, Serra-

Baldrich E, Simpson E, et al. Efficacy and Safety of Lebrikizumab

in Moderate-to-Severe Atopic Dermatitis: 52-Week Results of

Two Randomized, Double-Blinded, Placebo-Controlled Phase

3 Trials (ADvocate1 and ADvocate2), Abstract presented at:

EADV 2022. Abstract 3456.

Serra-Baldrich E, Santamaria-Babi LF Francisco Silvestre J.

Nemolizumab: An Innovative Biologic Treatment to Control

Interleukin 31, a Key Mediator in Atopic Dermatitis and

Prurigo Nodularis. Actas Dermosifiliogr. 2022;113(7):674-84.

Silverberg JI, Pinter A, Pulka G, Poulin Y, Bouaziz JD, Wollenberg

A, et al. Phase 2B randomized study of nemolizumab in adults

with moderate-to-severe atopic dermatitis and severe pruritus.

J Allergy Clin Immunol. 2020;145(1):173-82.

Kabashima K, Matsumura T, Komazaki H, Kawashima M.

Nemolizumab JPO1 andJP02 Study Group. Nemolizumab plus

topical agents in patients with atopic dermatitis (AD) and

moderate-to-severe pruritus provide improvement in pruritus

and signs of AD for up to 68 weeks: results from two phase Ill,

long-term studies. Br J Dermatol. 2022 Apr;186(4):642-51.

Xiao X, Lin L, Zhu C, Yang X, Ni Y, Zhipeng L, et al. Efficacy

and Safety of Nemolizumab for Treatment of Adult Atopic

Dermatitis: A Meta-analysis of Randomized Clinical Trials. J

Investig Allergol Clin Immunol. 2021;31(2):190-2.

Freemantle N, Piketty C. Efficacy and Safety of Nemolizumab

for Treatment of Adult Atopic Dermatitis. J Investig Allergol

Clin Immunol. 2021 Dec 21;31(6):528-9.

Liang J, Hu F, Dan M, Sang Y, Abulikemu K, Wang Q, et al.

Safety and Efficacy of Nemolizumab for Atopic Dermatitis

With Pruritus: A Systematic Review and Meta-Regression

Analysis of Randomized Controlled Trials. Front Immunol.

2022;13:8312.

Clinical Trials [Internet]. Bethesda: National Institutes of

Health; Efficacy and Safety of Nemolizumab in Subjects With

Moderate-to-Severe Atopic Dermatitis. Cited from https:/

clinicaltrials.gov/ct2/show/NCT03985943. Last accessed, 25

Dec 2022.

José Carlos Armario Hita

E-mail: jcarmarioh@gmail.com

© 2023 Esmon Publicidad


https://www.ema.europa.eu/en/documents/product-information/adtralza-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/adtralza-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/adtralza-epar-product-information_es.pdf
http://www.ema.europa.eu/contact
https://clinicaltrials.gov/ct2/show/NCT03985943
https://clinicaltrials.gov/ct2/show/NCT03985943
mailto:jcarmarioh@gmail.com

