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ABSTRACT

Atopic dermatitis (AD) is a chronic or chroni-
cally relapsing inflammatory skin disease which
results from a complex, multifaceted interac-
tion between environmental factors in geneti-
cally predisposed patients. Epidermal barrier
impairment, alteration of the cutaneous
microbiota, effect of external antigens, neu-
rosensory dysfunction, and inflammatory and
immune dysregulation all play a pivotal role in
inducing and maintaining AD lesions. AD sig-
nificantly impacts the patient’s quality of life
and general well-being and is often associated
with anxiety and/or depressive symptoms.
Classical treatment options include topical
corticosteroids and calcineurin inhibitors, pho-
totherapy, and systemic immunosuppression
with oral corticosteroids, cyclosporine,
methotrexate, and azathioprine in more severe
cases. A turning point in facing AD was
accomplished when the efficacy and safety of
dupilumab, a monoclonal antibody targeting
the interleukin (IL)-4 receptor a subunit, led to

its approval for the treatment of moderate-to-
severe or severe AD in children, adolescents,
and adults. Subsequently, a more extensive
understanding of AD etiology and pathogenesis
has allowed the development of several topical
and systemic novel therapy options. Most of
these drugs are monoclonal antibodies which
interfere with the type 2 inflammatory cascade,
especially its key cytokines IL-4 and IL-13, or its
downstream Janus kinase signaling pathway.
However, considering the relevance of other
subtypes of T helper (Th) cells, such as Th1 and
Th22, and the important role of specific
cytokines (IL-31) in generating pruritus, the
horizon of potential therapeutic targets has
widened extremely. In this review, we aim to
present the most promising systemic agents
currently under investigation and illustrate the
most significant aspects of their efficacy, safety,
and tolerability.

Keywords: Atopic dermatitis; Dupilumab;
Monoclonal antibodies; Small molecules

S. M. Ferrucci (&) � A. V. Marzano � S. Buffon
Dermatology Unit, Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico, via Pace 9, 20122
Milan, Italy
e-mail: silviaferrucci@hotmail.com

S. Tavecchio � A. V. Marzano � S. Buffon
Department of Pathophysiology and
Transplantation, University of Milan, Milan, Italy

Dermatol Ther (Heidelb) (2023) 13:1071–1081

https://doi.org/10.1007/s13555-023-00920-4

http://crossmark.crossref.org/dialog/?doi=10.1007/s13555-023-00920-4&amp;domain=pdf
https://doi.org/10.1007/s13555-023-00920-4


Key Summary Points

Atopic dermatitis is a complex,
multifactorial inflammatory skin disease
resulting from the interaction between
genetic predisposition, alteration of the
skin barrier and cutaneous microbiota,
and environmental factors.

Up till recently, the most effective
treatment options included topical and
systemic corticosteroids, topical
calcineurin inhibitors, phototherapy, and
systemic immunosuppressants such as
cyclosporine.

In recent years, the efficacy and safety of
dupilumab, a fully human monoclonal
antibody which specifically targets the
interleukin (IL)-4/IL-13 pathway, have
revolutionized the approach to treatment.

Better understanding of disease
etiopathogenesis has led to the
development of several drugs, in
particular monoclonal antibodies and
small molecules, directed against
cytokines or specific receptors implicated
in atopic dermatitis.

Additional studies are still needed to
further investigate the safety and efficacy
of these new drugs and, even more
importantly, to compare them with the
available treatment options for atopic
dermatitis.

INTRODUCTION

Atopic dermatitis (AD) is a common chronic or
chronically relapsing, intensely pruritic inflam-
matory skin disease. Worldwide, it affects up to
20% of children and 2–8% of adults, who often
present a personal or familial history of atopic
diathesis [1]. AD point prevalence appears to be
increasing in all continents and slightly higher

in female than male individuals (0.6–24.3% vs.
0.8–17.6%) [2].

In most cases, AD arises during infancy or
childhood, but late-onset forms account for
20% of AD cases in adults [3]. Clinically, sig-
nificant heterogeneity is observed. AD is char-
acterized by cutaneous sensitivity and intensely
pruritic eczematous lesions, which can be
localized or disseminated. Phenotypes such as
juvenile plantar dermatosis, nummular eczema,
prurigo nodularis-like, and psoriasiform AD are
not infrequent [4, 5].

Quality of life (QoL) is significantly hindered
by AD, both in infants-children and adults.
About 10% of patients report depressive symp-
toms and a non-negligible impact on daily
social and working activities. Addressing the
needs of the patient, family, and caregivers is
required to guarantee a comprehensive
approach in treating AD [6, 7].

Therapeutic choices are mostly based on
disease severity. Conventional treatment
options for mild-to-moderate AD include topi-
cal corticosteroids (TCSs) and topical cal-
cineurin inhibitors (TCIs) as well as ultraviolet
radiation therapy in selected patients. Moder-
ate-to-severe cases require systemic immuno-
suppression with a short course of systemic
corticosteroids or cyclosporine; less commonly,
methotrexate, azathioprine, or mycophenolic
acid can be prescribed [8]. More recently, the
monoclonal antibody dupilumab has proven
extremely effective in controlling both clinical
signs and AD-related symptoms [9, 10]. The
mainstay of baseline therapy rests on topical
emollients and non-foaming detergents to
reduce the need for active topical treatment and
relieve pruritus [8, 11].

More extensive understanding of AD etiol-
ogy and pathogenesis has led to the develop-
ment of disease-oriented therapeutic
approaches and the study of drugs targeting
specific pathogenetic ‘‘cornerstones.’’ This
review aimed to illustrate the most significant
aspects of AD pathogenesis in light of their
potential repercussions on future treatment
options, as well as emerging therapies showing
a promising profile in terms of clinical efficacy
and safety (Table 1). To find eligible treatments,
we conducted a search on Pubmed (https://
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Table 1 Summary of emerging systemic AD therapies

Drug Target Administration
route

Dosage Most frequent TEAEs Clinical
trial
phasea

Dupilumab IL-4Ra Subcutaneous 600 mg LD followed by

300 mg every 2 weeks

OR

400 mg LD followed by

200 mg every 2 weeksb

OR

300 mg followed by

300 mg after 2 weeks,

then 300 mg every

4 weeksc

Conjunctivitis, oral herpes simplex

virus reactivation, arthralgia,

eosinophilia, injection site reactions

IV

Lebrikizumab IL-13 Subcutaneous 500 mg LD followed by

250 mg every 2 or

4 weeks

OR

250 mg LD followed by

125 mg every 4 weeks

URTI, nasopharyngitis, headache,

fatigue, injection site reactions

III

Tralokinumab IL-13 Subcutaneous 600 mg LD followed by

300 mg every 2 weeks

Viral URTI, URTI, conjunctivitis III

Nemolizumab IL-

31Ra

Subcutaneous 60 mg every 4 weeks

OR

60 mg LD followed by

30 mg every 4 weeks

Nasopharyngitis, URTI, blood levels

of CPK increased, urticaria, acne

III

Upadacitinib JAK-1 Oral 30 mg or 15 mg once

daily

URTI, acne, herpes simplex virus

reactivation, headache, blood levels

of CPK increased, cough, folliculitis

IV

Baricitinib JAK-1/

JAK-

2

Oral 4 mg or 2 mg once daily Headache, blood levels of CPK

increased, URTI, nasopharyngitis

III

Abrocitinib JAK-1 Oral 200 mg or 100 mg once

daily

Nausea, nasopharyngitis, headache,

URTI, herpes simplex, or herpes

zoster virus reactivation

IV
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pubmed.ncbi.nlm.nih.gov/) using ‘‘atopic der-
matitis’’ and ‘‘new/novel/emerging therapies/
treatments’’ as keywords. Ongoing clinical trials
are available at https://clinicaltrials.gov. This
article is based on previously conducted studies
and does not contain any new studies with
human participants or animals performed by
any of the authors.

INFLAMMATORY AND IMMUNE
DYSFUNCTION IN ATOPIC
DERMATITIS

Both innate and adaptive immune system dys-
regulation are involved in AD pathogenesis.
Cutaneous barrier dysfunction promotes
transepidermal allergen penetration, therefore
triggering skin inflammation. Damaged ker-
atinocytes release proinflammatory cytokines
and chemokines known as alarmins, such as
interleukin (IL)-25, IL-33, and thymic stromal
lymphopoietin (TSLP). In turn, alarmins acti-
vate Th2 cells, which results in the production
of type 2 cytokines (IL-4, IL-5, and IL-13). Acute
AD lesions show a significant Th2, Th22, and
Th17 inflammatory infiltrate, while chronic
lesions are characterized by reduction of the
Th2 component and recruitment of Th1 cells
[12–15].

IL-4 and IL-13 play a pivotal role in AD. They
share a common receptor subunit (IL-4Ra),

which functions by activation of the down-
stream JAK/STAT (Janus kinase/signal trans-
ducer and activator of transcription) signaling
pathway. Overexpression of IL-4 and IL-13
induces immunoglobulin (Ig)E synthesis, pro-
motes skin inflammation and pruritus, and
contributes to cutaneous barrier disruption
[13, 15].

A neuroimmune dysfunction is critical in
inducing itch in patients with AD. Histamine-
independent pruritogens include IL-31, TSLP,
substance P, and IL-4 itself, which can be
directly released by both keratinocytes and
immune cells and activate cutaneous non-
myelinated C fibers, resulting in itch [16, 17]. In
particular, IL-31 induces sensory nerve elonga-
tion and branching both in vitro and in vivo,
thus resulting in increased nervous density and
‘‘hyperinnervation’’ of AD skin [18].

EMERGING THERAPY OPTIONS
FOR ATOPIC DERMATITIS

Anti-IL-13 and Anti-IL-4 Agents

Dupilumab
Dupilumab is the first biologic drug approved
for the treatment of moderate-to-severe AD in
adults and adolescents by the US Food and Drug
Administration and the European Medicines
Agency. It blocks IL-4Ra, thus hindering further

Table 1 continued

Drug Target Administration
route

Dosage Most frequent TEAEs Clinical
trial
phasea

GBR 830 OX40 Intravenous 10 mg/kg every 2 weeks Pyrexia, chills, aphthous ulcer, blood

uric acid increased, nasopharyngitis,

erythema, hordeolum

II

TEAEs treatment-emergent adverse events, LD loading dose, URTI upper respiratory tract infection, CPK creatine
phosphokinase
aClinical trials available at clinicaltrials.gov as of November 18, 2022
bIn adolescent patients 12–17 years of age with a body weight of less than 60 kg
cIn children 6–11 years of age with a body weight of 15 to less than 60 kg
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downstream signaling of IL-4 and IL-13. Two
phase III trials demonstrated its efficacy in
inducing an Eczema Area and Severity Index
(EASI)-75 response after 16 weeks of treatment
in 44–51% of adult patients (vs. 12–15% of
participants in the placebo group, P\ 0.001)
without concomitant TCS use [19]. It also
proved to be effective in controlling pruritus
and depression-anxiety symptoms and improv-
ing the patients’ QoL when compared with
placebo [20, 21].

A post hoc analysis on four phase III, ran-
domized, double-blind, placebo-controlled tri-
als investigated the safety and efficacy of
dupilumab in 2444 adults with moderate-to-
severe AD. Least squares (LS) mean total
SCORing Atopic Dermatitis (SCORAD)
decreased in all dupilumab-treated groups, with
significantly lower results for dupilumab versus
control in each study. The percentage of
patients achieving SCORAD-50 was greater with
dupilumab versus control in each study as well
and became statistically significant as early as at
week 1 [22].

An ongoing phase III multicenter study
(NCT01949311) including approximately 550
patients proved efficacy of dupilumab adminis-
tration up to 4 years, with 64.4% of patients
achieving a 0–1 Investigator Global Assessment
(IGA) score. EASI-50, 75, and 90 were achieved
in 94.9%, 90.9%, and 75.8%, respectively, with
a mean EASI improvement from 3.15 at week 52
to 2.10 at week 204. The percentage of patients
who achieved a reduction of at least three
points in weekly average pruritus numerical
rating scale (NRS) remained stable at week 52
(78.2%) and at week 204 (78.7%), but 70.8% of
patients at week 204 vs. 66.9% at week 52
achieved at least a four-point NRS improve-
ment. A total of 84.9% of participants experi-
enced at least one treatment-emergent adverse
event (TEAE), with 10.4% and 9.8% of patients
developing a serious or severe AE, respectively.
The most common TEAEs were nasopharyngitis,
upper respiratory tract infections, oral herpes,
conjunctivitis, injection site reactions, and
headache [23].

Lebrikizumab
Lebrikizumab is a humanized monoclonal
antibody (mAb) which binds IL-13 with high
affinity in a nonreceptor binding domain, thus
preventing IL-4Ra dimerization and down-
stream signaling. It is administered
subcutaneously.

In a phase II, randomized, placebo-con-
trolled, double-blind multicenter study, lebrik-
izumab 125 mg was administered every 4 weeks
for 12 weeks with an additional 8-week follow-
up period to assess therapeutic safety. The pri-
mary end point was the percentage of patients
with an EASI-50 response at week 12, which was
achieved by 82.4% of participants who received
lebrikizumab 125 mg every 4 weeks versus
62.3% of participants who received placebo.
Overall, lebrikizumab was well tolerated. Only
three patients (2%) who received lebrikizumab
and one (2%) patient in the placebo group dis-
continued participation in the study because of
AEs. Injection site reactions occurred in 1.3% of
patients administered lebrikizumab and 1.9% of
patients administered placebo. Other AEs
included conjunctivitis (9.6%), herpes virus
infections (7.7%), and eosinophilia (3.2%). No
dose–response relationship emerged [24].

Another phase IIb, double-blind, placebo-
controlled, randomized trial consisted of a
16-week treatment period with lebrikizumab
(125 mg every 4 weeks, 250 mg every 4 weeks,
or 250 mg every 2 weeks) followed by a 16-week
follow-up period to assess its safety. The primary
end point was percentage reduction of baseline
EASI at week 16. The study found that higher
doses of lebrikizumab resulted in more signifi-
cant reductions of EASI from baseline.
Improvement of EASI occurred in 62.3%,
69.2%, and 72.1% of patients treated with
growing doses of lebrikizumab, but only in
41.1% of the placebo group. Rescue medication
with TCSs was employed more frequently, ear-
lier, and for longer periods by patients in the
placebo group. As far as safety was concerned,
the most common AEs reported were upper
respiratory tract infections, nasopharyngitis,
headache, and injection site reactions. No AE
led to trial discontinuation [25].
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Tralokinumab
The long-term efficacy and safety of tralok-
inumab, a fully human mAb directed against IL-
13, were evaluated in a phase III, randomized,
placebo-controlled trial in 380 adults with
moderate-to-severe atopic dermatitis. Tralok-
inumab 300 mg every 2 weeks was superior to
placebo in terms of percentage of patients
achieving a 0–1 IGA and EASI-75 after 16 weeks
of treatment, and it also significantly improved
itch, Dermatology Life Quality Index (DLQI),
SCORAD, EASI-50 and 90, and quality of sleep.
To assess outcome maintenance, 134 of the 141
participants who achieved a 0–1 IGA and EASI-
75 were then re-randomized to receive tralok-
inumab 300 mg every 2 or 4 weeks in combi-
nation with TCSs. At week 32, IGA 0–1 was
maintained without the need for any rescue
therapy in 89.6% (95% CI 77.8–95.5%) and
77.6% (64.1–87.0%) of patients, respectively
[26].

Overall, tralokinumab was well tolerated and
safe since most AEs were mild or moderate in
severity. The most common AEs were viral
upper respiratory tract infections (21.3% vs.
12.2% for placebo), upper respiratory tract
infections (7.1% vs. 4.8%), headache (4.2% vs.
3.9%), and conjunctivitis (3.8% vs. 1.9%) [27].

Anti-IL-31 Agents

Nemolizumab
Nemolizumab is a subcutaneously administered
fully human mAb directed against the IL-31Ra.
Its effects have been studied in AD because of
the role of IL-31 in the pathogenesis of itch.

A phase IIb, double-blind, randomized, pla-
cebo-controlled multicenter study compared
the efficacy of various doses of nemolizumab
and placebo in a group of 226 patients suffering
from moderate-to-severe AD. Use of mid- or
low-potency TCSs was allowed for both arms. At
week 24, all nemolizumab dosages were associ-
ated with a greater improvement in EASI than
in placebo. Furthermore, at week 24, EASI-50,
75, and 90 were achieved by a higher percentage
of patients in the nemolizumab group than in
the placebo group. All nemolizumab doses
induced a rapid improvement of pruritus NRS,

which was already statistically significant at
week 1, as well as of sleep and QoL. The use of
TCSs was greater in the placebo group than in
all nemolizumab dose groups at each monthly
checkpoint [28, 29].

Long-term efficacy and safety were evaluated
in two phase III, multicenter studies. Nemoli-
zumab proved to reduce pruritus in a continu-
ous manner over time. In the first study, the
percent change in the weekly mean pruritus
visual analogue scale score from baseline to
week 68 was 65.9% for patients who received
nemolizumab, and it only slightly decreased
after 12 weeks from the last injection. The
improvement in patient-reported itch was sim-
ilar in the second study. Improvement of EASI
was maintained after the end of treatment as
well, indicating the good long-term efficacy of
nemolizumab. Similar results were obtained
when sleep and QoL were analyzed. TEAEs
occurred in the majority of patients who
received nemolizumab in both studies but were
severe in only less than 5% of cases. The most
common AE was nasopharyngitis (33.9%) [30].

JAK Inhibitors

Upadacitinib
Upadacitinib is an orally administered selective
JAK-1 inhibitor. A phase III, multicenter, ran-
domized, placebo-controlled trial (AD Up,
NCT03568318) proved its efficacy in combina-
tion with TCSs in 901 adults with moderate-to-
severe AD. After 16 weeks of daily treatment,
EASI-75 was achieved by 77% and 65% of
patients receiving upadacitinib 30 mg and
15 mg, respectively, versus 26% of placebo-
treated participants. A validated IGA of AD
(vIGA-AD) of 0–1 was achieved by 59%, 40%,
and 11% of patients, respectively. Overall,
upadacitinib was well tolerated, as the most
frequent AEs were mild or moderate in severity
(acne, nasopharyngitis, upper respiratory tract
infections, oral herpes). One percent of patients
in the upadacitinib 30 mg and 15 mg groups
and 2% of patients in the placebo group dis-
continued treatment because of AEs [31].

The AD Up trial was then extended to
investigate the long-term efficacy of
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upadacitinib (30 mg or 15 mg) plus TCSs versus
placebo plus TCSs in patients with moderate-to-
severe AD. At week 52, the LS mean percent
change from baseline EASI was 277.4% for
upadacitinib 30 mg, 267.7% for upadacitinib
15 mg, and the LS mean percent change from
baseline weekly pruritus NRS was 254.5% and
239.0%, respectively. Overall, only 2.9% of
patients treated with upadacitinib 30 mg and
7.0% of patients treated with upadacitinib
15 mg who had achieved response at week 16
lost that response at week 52, indicating a good
long-term efficacy. At week 52, both upadaci-
tinib dosages were well tolerated [32].

Baricitinib
Baricitinib is an oral selective inhibitor of JAK-1
and JAK-2. A randomized, double-blind, pla-
cebo-controlled study compared the efficacy of
baricitinib 2 mg or 4 mg with placebo in 124
patients with moderate-to-severe AD. Patients
were allowed to use TCSs when needed. The
primary end point was the achievement of EASI-
50 at week 16. The number of patients who
achieved EASI-50, when compared with pla-
cebo, was higher in the 4-mg baricitinib group
(P = 0.027) and in the 2-mg baricitinib, even
though the latter did not reach statistical sig-
nificance. Moreover, patients who were admin-
istered baricitinib used 30% less TCSs than
patients who received placebo. AEs mostly
included abnormal white cell count (one case of
neutropenia, two of leukocyte count decrease,
and one with abnormal lymphocyte count) as
well as one case of headache and one case of
eczema [33].

Two independent phase III, multicenter,
double-blind, monotherapy trials (BREEZE-AD1
and BREEZEAD2) tested the efficacy of once-
daily baricitinib 4 mg, 2 mg, or 1 mg against
placebo. A total of 1239 patients with moderate-
to-severe AD were enrolled. The primary end
point was the proportion of patients that
achieved a vIGA-AD score of 0–1 at week 16,
which was reached by 4.8% participants in the
placebo group, 11.8% for baricitinib 1 mg,
11.4% for baricitinib 2 mg, and 16.8% for
baricitinib 4 mg in BREEZE-AD1 and 4.5% for
placebo, 8.8% for baricitinib 1 mg, 10.6% for
baricitinib 2 mg, and 13.8% for baricitinib 4 mg

in BREEZE-AD2. Most patients required topical
or, less frequently, systemic therapy with corti-
costeroids, even though the need for rescue
therapy was higher in patients who received
placebo versus baricitinib [34].

Both studies were prolonged up to week 68.
The primary end point was the percentage of
patients with a vIGA-AD of 0–1 at week 32, 52,
and 68 of continuous therapy, and both dosages
of baricitinib provided long-term efficacy [35].
Baricitinib plus TCSs has also proven its efficacy
in controlling disease-related sleep and itch and
positively impacted the QoL of patients with
moderate-to-severe AD [36–38].

Abrocitinib
Abrocitinib is an oral selective JAK-1 inhibitor.
Safety and efficacy of abrocitinib 100 mg or
200 mg versus placebo once daily in adolescents
and adults with moderate-to-severe AD were
evaluated by a phase III, multicenter, double-
blind, randomized trial. At week 12, the per-
centage of patients who achieved an IGA of 0–1
was significantly higher in the abrocitinib
100 mg and 200 mg groups (24% and 44%,
respectively) when compared with placebo
(8%). EASI-75 was achieved by 40% of partici-
pants receiving abrocitinib 100 mg and 63%
receiving abrocitinib 200 mg (vs. 12% for pla-
cebo). Serious TEAEs were reported in 3% of
patients in both abrocitinib groups and 4% in
the placebo group. Most AEs consisted of nau-
sea, nasopharyngitis and upper respiratory tract
infections, and headache [39].

Abrocitinib also confirmed its efficacy when
compared with dupilumab and placebo. After
12 weeks of treatment, an IGA of 0–1 was
achieved by 48.4% of patients in the abrocitinib
200 mg group, 36.6% in the abrocitinib 100 mg
group, 36.5% in the dupilumab group, and
14.0% in the placebo group, while EASI-75 was
achieved by 70.3%, 58.7%, 58.1%, and 27.1% of
participants, respectively. Abrocitinib 200 mg
proved to be more effective than dupilumab in
controlling itch after 2 weeks of therapy, but at
week 16, no significant difference emerged
between dupilumab and both abrocitinib dosa-
ges in terms of most key secondary end points.
The most frequent AEs in the abrocitinib groups
were nausea and acne [40, 41].
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Interestingly, abrocitinib also seems effective
in adults with moderate-to-severe AD who have
previously undergone treatment with dupilu-
mab [42]. Abrocitinib also impacted favorably
on patient-oriented eczema measure, patient
global assessment, pruritus and nighttime itch,
DLQI, and hospital anxiety and depression scale
[43].

Anti-OX40 Agents

GBR 830
GBR 830 is the first humanized IgG1 mAb
against OX40. It is administered intravenously.
OX40 is a co-stimulatory molecule mainly
expressed by T cells which induces TCR activa-
tion, inhibits apoptosis, and promotes T cell
function, thus sustaining the immune response.
Therefore, GBR 830 seems a promising option
to target chronic inflammation.

A phase IIa, randomized, double-blind, pla-
cebo-controlled trial evaluated its efficacy and
safety in adults with moderate-to-severe AD.
When compared to placebo, EASI improved
gradually and continuously throughout the
study; at day 71, the percent change from
baseline was 56% in the GBR 830 group vs. 38%
in the placebo group. IGA improved accord-
ingly. A total of 62.9% of patients experienced
at least one AE, most of which were mild. The
most reported TEAE was headache [44].

A smaller phase I, single-center, open-label,
repeated-dose study investigated the safety of
GBR 830. TEAEs occurred in 77.3% of patients
and were mostly mild or moderate (fever, chills,
malaise, nasopharyngitis, and aphthous ulcers).
At day 155, 65.0% of patients had achieved
EASI-50, 55.0% had achieved EASI-75, and
20.0% had achieved EASI-90. At day 155, a
minimum one-point improvement of IGA had
occurred in 80.0% of patients [45].

CONCLUSIONS

AD is a chronic inflammatory skin disease
which significantly hinders the QoL of patients,
their families, and caregivers. Therefore, effec-
tive therapy is mandatory to reduce signs and

symptoms and to avoid repercussions of the
anxiety and depression spectrum.

The most recent advances in AD treatment
have allowed clinicians to improve therapeutic
efficacy and safety, especially when newer drugs
are compared to ‘‘traditional’’ immunosuppres-
sants such as cyclosporine, methotrexate, and
azathioprine, which are burdened by more fre-
quent and more serious AEs. In clinical trials
and real-life experience available to date, these
agents have demonstrated a positive short- and
long-term clinical impact on AD manifestations
in terms of both efficacy and tolerability. As far
as mAbs are concerned, they are safer and do
not require any specific screening before or
during treatment. However, they are adminis-
tered subcutaneously, which may reduce the
patient’s compliance, especially in infants-chil-
dren and adolescents. JAK inhibitors, on the
other hand, are administered orally, which may
increase acceptance from the patient, but their
use demands a thorough pre-treatment screen-
ing and constant monitoring to assess potential
AEs.

The growing knowledge regarding AD etiol-
ogy and pathogenesis has allowed the expan-
sion of the arsenal of potential immunological
targets and treatment options to approach the
disease. On the other hand, proof-of-concept
demonstration of the efficacy of new therapies
in patients suffering from AD has recently given
new perspectives regarding new aspects of its
etiopathogenesis. At the moment, clinicians
can prescribe agents targeting the IL-4/IL-13
pathway and small molecules such as JAK
inhibitors (Table 1), but further studies will we
essential to identify clinical and/or laboratory
biomarkers to predict the potential efficacy of a
specific drug, in order to achieve a true patient-
tailored personalized therapeutic approach to
AD.
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