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ABSTRACT
Background: Adult atopic dermatitis (AD) is defined as a continuum of childhood AD or the development of the disease
in adulthood, accounting for 7.7–59.7% of adult AD cases varying in severity and manifestations. The symptomatology
of moderate-to-severe adult AD may significantly impact the overall health and quality of life of the patient. The
“classic” topical treatments used in mild-to-moderate cases, such as emollients and topical corticosteroids, are usually
not adequate to control the symptoms of most of the patients with moderate-to-severe disease. For many years these
patients were managed with systemic corticosteroids and immunomodulators, leading to substantial side effects
with questionable efficacy. The introduction of dupilumab, the first biologic agent approved by the Food and Drug
Administration for use in adult moderate-to-severe AD, has commenced a new era in the management of AD. This
narrative literature review addresses the question of how patients with moderate-to-severe AD may achieve a recession
or improvement in the overall progression of the disease with the use of dupilumab in both an efficient and safe way.
Material and Methods: A search in the PubMed, Embase, and Cochrane databases was conducted using the following
combination of MeSH terms: “dupilumab” AND “atopic” (“dermatitis” OR “eczema”). The searches were limited to
RCTs written in the English language published before January 25, 2021. The literature used included phase II and
III RCTs examining the efficacy and/or safety of dupilumab compared to placebo or other treatments in adults with
moderate-to-severe AD. Moderate-to-severe AD was defined by an IGA score of 3 (moderate) or 4 (severe) and EASI
16 or higher at screening and baseline. Additionally, we searched the website clinicaltrials.gov for any unpublished or
ongoing RCTs. The search was done independently by two authors in all databases and followed by the exclusion of
duplicates. Results: Upon reviewing all randomized controlled trials, dupilumab was found to be an effective and safe
option for managing adult moderate-to-severe AD with long-term therapeutic effects. Conclusion: The best results for
maintaining long-term disease recession were achieved with the combination of dupilumab and topical corticosteroids.
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INTRODUCTION
Atopic dermatitis (AD) or atopic eczema is a highly
prevalent chronic inflammatory skin disorder affecting
all ages [1]. In recent years, AD prevalence has increased
among several ethnic groups; the highest prevalence of
AD between the ages of 13–14 was found in Bolivia and
Brazil, with a rate of 21.1%, while other highly prevalent
countries include Africa, Oceania, and Northern

Europe [2]. The prevalence of the disease in childhood
is up to 20% and up to 10% in adults, affecting
14–24% of the general population [3]. Childhood
AD may progress into adult AD in about 10–30% of
patients [4]. Adult AD is defined as either a continuum
of childhood-onset AD or the development of the
disease in adulthood; the latter is called adult-onset
AD, accounting for 7.7–59.7% of adult AD cases [5].
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For the scope of this narrative literature review (NLR),
adults will be outlined exclusively.
The term atopy is defined as a predisposition to
immunoglobin E (IgE) release after exposure to specific
antigens or allergens [6]. AD is often associated with
other atopic diseases, such as allergic rhinitis and rhinoconjunctivitis, allergic bronchial asthma, and food allergy,
which may be present in the past medical or family
history of the patient, a phenomenon known as atopic
march [7]. Despite its name, the pathophysiology of the
disease is not a typical type 1 hypersensitivity reaction;
it includes complex mechanisms. The pathogenesis
includes two basic components: a compromised keratin
barrier and immune-mediated inflammation driven
mainly by a T-helper 2 (Th2) response [8,9]. The former
may be a result of various mechanisms (e.g., filaggrin
mutations) and leads to epidermal dehydration and
increased penetration of various antigens, including
microorganisms and allergens [9]. The latter results in
increased production of various cytokines, including
interleukins IL-4, IL-5, and IL-13. IL-5 induces the
activation of eosinophils, which plays a role in the
inflammation seen in AD. IL-4 and IL-13 bind to IL4α, producing various effects, including class switching
and the production of IgE by the B-lymphocytes, the
differentiation of CD4+ T-lymphocytes into Th2 cells,
epidermal dysfunction, itch, and predisposition to skin
infections [8]. Dupilumab, the biologic to be outlined
in this review, targets the receptor IL-4Rα, therefore
blocking the IL-4 and IL-13 signaling pathways. In
recent years, various other immunological mechanisms,
such as Th1, Th17, and Th22 responses, have been
implicated in the pathogenesis of AD [8].
AD is characterized by a pruritic cutaneous rash with
specific patterns of involvement: facial, neck, and
extensor surfaces, sparing areas such as the groin and
axillary region [10]. The diagnosis of AD is mainly
clinical, based on specific criteria, including the
characteristics of the rash and the past and family
history of atopic diseases. Some of these criteria are by
Hanifin and Rajka (1980) and the UK Working Party
(1994) [11,12]. A skin biopsy may be used only to exclude
other conditions, because the histological findings are
not pathognomonic for AD, while skin prick testing and
allergen-specific IgE testing have been included in the
Millennium Criteria (1998) [13]. The severity of AD may
be measured with various tools, including the Eczema
Area and Severity Index (EASI), Investigation Global
Assessment (IGA), Percent of Body Surface Area (BSA),
Pruritus Numerical Rating Scale (NRS), Scoring Atopic
© Our Dermatol Online 1.2022

Dermatitis (SCORAD), Physician Global Assessment
(PGA), Atopic Dermatitis Severity Index (ADSI),
Global Individual Signs Score (GISS), Six-Area, Six-Sign
Atopic Dermatitis (SASSAD), Patient-Oriented Eczema
Measure (POEM), Hospital Anxiety Depression Scale
(HADS), and Dermatology Life Quality Index (DLQI).
These tools help the physician to classify the disease
severity according to its symptomatology, to determine
the extent of skin involvement, and to gain a better
understanding of how the disease affects the quality of
life of the individual [14].
The treatment of mild-to-moderate AD is based on
the avoidance of specific irritants and allergens and
the use of topical emollients, topical corticosteroids
(TCS), or topical calcineurin inhibitors. In patients with
moderate-to-severe AD, which accounts for approx. 20%
of patients with AD, control of the disease is usually
inadequate with the above-mentioned treatments and,
as a result, phototherapy or systemic medications (e.g.,
corticosteroids, calcineurin inhibitors, methotrexate,
mycophenolate mofetil) are employed [15]. There are
numerous adverse effects and problems arising from
these treatments, such as increased susceptibility to
infection, bone marrow suppression, nephrotoxicity,
and hepatotoxicity, hence there has been a need for
the development of safe and effective alternatives,
which mainly include biological agents and Janus kinase
(JAK) inhibitors [16]. Table 1 summarizes all biological
agents targeting various aspects of the pathogenesis of
AD, which had been on trial until June 29, 2021. In
general, most of these RCTs are small phase II trials
without published results yet; however, tralokinumab
(anti-IL-13) has successfully completed a phase III trial,
showing promising results in both efficacy and safety in
adult moderate-to-severe AD. Furthermore, there are
currently two large phase III studies (RCT and openlabel) assessing the efficacy and safety of nemolizumab
(anti-IL-31R) in adult moderate-to-severe AD [15,17].
Dupilumab has been proven to be a safe and efficacious
therapeutic agent of adult moderate-to-severe AD
and was granted approval by the United States Food
and Drug Administration (FDA) in 2017 for this
indication [18]. This NLR will extensively outline the
efficacy and safety of dupilumab from the data obtained
from randomized controlled trials (RCTs) with a brief
reference to its pharmacological characteristics.

MATERIALS AND METHODS
A search of the PubMed, Embase, and Cochrane
databases was conducted using the following
7
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Table 1: Summary of all biologics involved in clinical trials for
patients with atopic dermatitis. Data obtained from: https://www.
clinicaltrials.gov accessed 10 Feb 2021).
Name of Drug
Target of
Phase of Clinical
Drug
Trial
Dupilumab

IL-4Rα

Dosing and Administration

Approved

Omalizumab

IgE

IV (completed/pediatric)

Tralokinumab

IL-13

III (completed)

Nemolizumab

IL-31RA

III (recruiting)

Ligelizumab (QGE031)

IgE

II (completed)

Bermekimab

IL-1α

II (completed)

Ustekinumab

IL-12/23p40

II (completed)

Secukinumab

IL-17A

II (completed)

Fezakinumab (ILV-094)

IL-22

II (completed)

REGN3500

IL-33

II (completed)

GBR830

TSLP

II (completed)

KHK4083

TSLP

II (completed)

Risankizumab

IL23A/IL-23p19

II (active, not recruiting)

PF‐06817024

IL-33

II (active, not recruiting)

Lebrikizumab

IL-13

II (recruiting)

Etokimab (ANB020)

IL-33

II (recruiting)

Mepolizumab

IL-5

II (terminated)

Tezepelumab

TSLP

II (terminated)

MK-8226

TSLPR

II (terminated)

MOR106

IL-17C

II (terminated)

Abbreviations IL: Interleukin; R: Receptor; TSLP: Thymic stromal lymphopoietin

combination of MeSH terms: “dupilumab” AND
“atopic” (“dermatitis” OR “eczema”). The searches
were limited to RCTs written in the English language
published before June 29, 2021. The literature used
included phase II and III RCTs examining the efficacy
and/or safety of dupilumab compared to placebo or
other treatments in adults with moderate-to-severe AD.
Moderate-to-severe AD was defined by an IGA score
of 3 (moderate) or 4 (severe) and EASI 16 or higher
at screening and baseline. Additionally, we searched
the website clinicaltrials.gov for any unpublished or
ongoing RCTs. The search was done independently
by two authors in all databases and followed by the
exclusion of duplicates.
Molecular Structure and Mechanism of Action
Dupilumab is a fully human IgG4 monoclonal
antibody binding to the IL-4Rα subunit, which is
shared by both IL-4 and IL-13. IL-4R is characterized
by two types: the IL-4Rα/γc complex (type 1) and
the IL-4Rα/IL-13Rα complex (type 2). Dupilumab
achieves signaling inhibition of IL-4 by blocking both
types of receptors and IL-13 signaling by blocking type 2
receptors. As a result, it causes the dual inhibition
of the IL-4/IL-13 signaling pathway, producing a
reduction in epidermal hyperplasia, modification in the
lesional skin appearance, modulation of genes related
to epidermal pathology in AD, and inhibition of the
© Our Dermatol Online 1.2022

release of proinflammatory cytokines, chemokines,
and IgE [19-21].

Dupilumab is a biologic characterized by a clear,
colorless to slightly yellowish appearance, which is
administered subcutaneously via injection. Sites
of injection may include the upper arms, thighs, or
abdomen, with the exception of the navel and the
surrounding 5 cm area. The pharmaceutical company
currently supplies the agent in two different strength
options: 300 mg/2 mL and 200 mg/1.14 mL, with both
options being single-dose injections [19].
Dosing for adults with AD is initially two 300 mg
injections (600 mg) administered on different sites
each. A maintenance dose is then supplied with a
single 300 mg injection every two weeks. If the patient
misses a dose of the drug, it is advised that the dose
is administered within seven days, which is then
followed by the original schedule of the maintenance
dose. There is currently no evidence or research being
conducted on any adjustments that should be made for
patients with renal failure, hepatic failure, or patients in
dialysis [20,22-25]. Patients with helminthic infections
should not initiate treatment with dupilumab due to
the influence of this drug on the immune response
during an infection. Thus, patients are advised to
resolve the infection and suspend treatment in any
reoccurring or new helminthic infections [20,26]. In
regard to vaccination during treatment, post-initiation
and pre-initiation are discussed in later sections of
this NLR.
Pharmacokinetics
The bioavailability of dupilumab after a subcutaneous
injection is approx. 64%, while the estimated volume
of distribution is 4.8 ± 1.3 L. The maximum
serum concentration of dupilumab. Following an
initial subcutaneous dose of 600 mg was 70.1 ±
24.1 mcg/mL in one week after the injection. Following
administrations of 300 mg weekly or every other week,
the steady-state concentration was achieved at week
16. The steady-state concentration ranged from 173 ±
75.9 μg/mL to 193 ± 77.0 μg/mL for 300 mg injected
weekly and from 73.3 ± 40.0 μg/mL to 79.9 ± 41.4 μg/
mL for 300 mg injected every other week. Dupilumab is
metabolized by degradation into smaller peptides and
amino acids with the same pathways as endogenous
IgG [20,21].
8
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Pharmacodynamics
Early results showed that there is a significant increase
in the serum concentrations of IL-4 and IL-13
following dupilumab administration, indicating IL-4Rα
blockade [20]. There has also been a recently published
study assessing the pharmacodynamics of dupilumab
showing statistically significant decreases in total
serum IgE, serum thymus, and activation-regulated
chemokine (TARC) [21]. TARC is a correlation factor
of disease activity as well as the blood eosinophil count.
In two studies, both IgE and TARC serum levels were
measured in patients receiving dupilumab therapy
with varying results between groups and doses [27,28].
IgE concentrations were found to decline significantly
following dupilumab administration, which was
observed with increasing dosage. However, a study
showed that a dose of 75 mg or 150 mg had no
significant effects on the IgE serum decline [27]. In
the above studies, the measurement of TARC was also
conducted and was found to markedly decrease after
dupilumab administration correlated with decreased
disease activity compared to placebo. The highest
decrease in serum TARC was observed with the use
of 300 mg of dupilumab at day eight of treatment,
although doses 75–600 mg were all associated with
a dose-dependent decline in serum TARC when
compared with the placebo [27,28].
Drug Interactions
The concomitant use of dupilumab with live-attenuated
vaccines could potentially lead to disseminated infection
and thus the administration of live-attenuated vaccines
should strictly excide twelve weeks prior to the first
administration of dupilumab [19,20]. However, further
clinical trials are needed in order to assure this possible
interaction between live vaccine use and dupilumab.
A 32-week study was conducted to assess the
immunization response to non-live vaccines in adults
with moderate-to-severe AD treated with dupilumab.
The study measured the percentage of participants with
a positive response (more than fourfold) to the tetanus
toxoid (Tdap) and meningococcal polysaccharide
vaccine. Results were highly promising, with the Tdap
at 83.3% (compared to the placebo at 83.7%) and for
the meningococcal at 86.3% (compared to the placebo
at 83.7%) [29].
Furthermore, dupilumab could theoretically alter the
formation of cytochrome P450 (CYP) enzymes. Therefore,
© Our Dermatol Online 1.2022

patients receiving drugs that are CYP substrates,
especially those with a narrow therapeutic index or
severe side effects, should be monitored for their efficacy
(e.g., prothrombin time for warfarin) and/or plasma
levels (e.g., cyclosporine) [20]. However, a clinical
trial (NCT02647086) conducted to assess drug-todrug interactions between dupilumab and drugs
metabolized by specific CYP enzymes demonstrated
that the pharmacokinetics of oral midazolam (CYP3A),
omeprazole (CYP2C19), warfarin (CYP2C9), caffeine
(CYP1A2), and metoprolol (CYP2D6) were unaffected
by dupilumab. Thus, the study concluded that there
were no clinically significant and/or relevant effects on
the pharmacokinetics of CYP substrate, provided that
dupilumab clinically benefited the patients [30].

RESULTS
Efficacy of Dupilumab
The most valuable RCTs evaluating the efficacy
of dupilumab were: LIBERTY AD CHRONOS
(NCT02260986) (n = 740), LIBERTY AD CAFÉ
(NCT02755649) (n = 325), LIBERTY AD SOLO 1
(NCT02277743) (n = 671), LIBERTY AD SOLO 2
(NCT02277769) (n = 708), and LIBERTY AD SOLOCONTINUE (NCT02395133) (n = 422). All five trials
were randomized, double-blinded, placebo-controlled,
parallel-group, phase III clinical trials, with SOLO
1 and 2 being replicate trials. The CHRONOS and
SOLO 1 and 2 trials assessed the efficacy of dupilumab
when compared with the placebo in 52 and 16 weeks,
respectively [22,24]. The CAFÉ trial assessed the efficacy
of dupilumab when compared with the placebo in
16 weeks in patients who had never received cyclosporin
A (CsA) or patients for whom CsA treatment failed
[25]. Patients in the CHRONOS, CAFÉ, and SOLO
1 and 2 trials were randomized into three groups:
subcutaneous dupilumab 300 mg once weekly (qw
group), subcutaneous dupilumab 300 mg every two
weeks (q2w group), or placebo once weekly [22-25]. In
the CHRONOS and CAFÉ trials, patients from all
groups received concomitant TCS (or topical calcineurin
inhibitors), compared to the SOLO 1 and 2 trials, which
used dupilumab as a monotherapy [22,24,25]. The
SOLO-CONTINUE trial assessed the ability of different
dupilumab dose regimens to maintain the treatment
response achieved in the SOLO 1 and 2 trials compared
to the placebo in a time span of 36 weeks. Patients in
the SOLO-CONTINUE trial were randomized into
four groups: subcutaneous dupilumab 300 mg once/
9
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twice weekly (qw/q2w groups), subcutaneous dupilumab
300 mg every four weeks (q4w group), subcutaneous
dupilumab 300 mg every eight weeks (q8w group) or
placebo once weekly (placebo group) [23]. The (co)
primary and secondary outcomes of the five major
trials (CHRONOS, SOLO 1 & 2, CAFÉ, and SOLOCONTINUE) are summarized in Table 2. In addition,
table 3 summarises and compares the results for IGA
(IGA0/1 plus absolute reduction of two or more from
baseline) and EASI-75 (at least a 75% improvement
in EASI from baseline) in all trial groups (q2w, qw and
placebo) between the CHRONOS, SOLO 1 & 2 and
CAFÉ trials. The results are presented in terms of the
number and percentage of participants fulfilling the
criteria.
For the CHRONOS trial, in the q2w groups, the
coprimary outcome for IGA0/1 (IGA0/1 plus the
absolute reduction of two or more) was achieved in
41 patients (39%) at week 16 and 32 patients (36%)
at week 52, while the coprimary outcome for EASI75 (at least a 75% improvement from the baseline)
was achieved in 73 patients (69%) at week 16 and
58 patients (65%) at week 52. In the qw groups, the
coprimary outcome for IGA0/1 occurred in 125 patients
(39%) at week 16 and 108 patients (40%) at week 52,
while the coprimary outcome for EASI-75 occurred
in 204 patients (64%) at week 16 and 173 patients
(64%) at week 52. In the placebo groups, the coprimary
outcome for IGA0/1 occurred in 39 patients (12%)

at week 16 and 33 patients (13%) at week 52, while
the coprimary outcome for EASI-75 occurred in
73 patients (23%) at week 16 and 57 patients (22%) at
week 52. For all coprimary outcomes, the difference
between both the dupilumab groups and the placebo
group was statistically significant (p < 0.0001 for all
comparisons). Furthermore, both dupilumab groups
showed a significant improvement in other secondary
outcomes, such as pruritus NRS, HADS, and DLQI,
compared to the placebo [24].
For the SOLO 1 and 2 trials, in the q2w groups, the
primary outcome (IGA0/1) in 16 weeks was achieved
in 85 patients (38%) in SOLO 1 and 84 patients (36%)
in SOLO 2, while the most notable secondary outcome
(for EASI-75) was achieved in 115 patients (51%) in
SOLO 1 and 103 patients (44%) in SOLO 2. In the qw
groups, the primary outcome occurred in 83 patients
(37%) in SOLO 1 and 87 patients (36%) in SOLO 2,
while the EASI-75 outcome occurred in 117 patients
(52%) in SOLO 1 and 115 patients (48%) in SOLO 2.
In the placebo groups, the primary outcome occurred
in 23 patients (10%) in SOLO 1 and 20 patients (8%)
in SOLO 2, while the EASI-75 outcome occurred in
33 patients (15%) in SOLO 1 and 28 patients (12%) in
SOLO 2. For both the primary and EASI-75 outcomes,
the difference between both the dupilumab and placebo
groups and in both trials was statistically significant
(p < 0.001 for all comparisons). Furthermore, both
dupilumab groups showed a significant improvement

Table 2: (Co) primary and secondary outcomes of the five major trials CHRONOS, SOLO 1 & 2, CAFÉ, SOLO-CONTINUE.
Clinical Trial Clinical Trials
Outcomes
SOLO 1 & SOLO 2
CHRONOS
CAFÉ
SOLO-CONTINUE
(Co) primary

• IGA0/1 plus absolute
reduction of two or more
from baseline (week 16)

• IGA0/1 plus absolute reduction of two
or more from baseline (week 16, 52)
§ EASI-75 (week 16, 52)

• EASI-75 (at least 75%
improvement from
baseline) (week 16)

• EASI percentage improvement
from baseline (week 36)
• Percentage of patients with an
EASI-75 at baseline able to
maintain it at week 36

Secondary

• EASI-75 (week 16)
• Pruritus NRS
improvement (week 2, 4, 16)
• EASI percentage
improvement from
baseline (week 16)
• EASI-50 and
EASI-90 (week 16)
• Changes in SCORAD,
DLQI, POEM, HADS,
GISS (week 16)

• Pruritus NRS improvement (week 2, 4,
16, 24, 52)
• EASI percentage improvement from
baseline (week 16)
• Changes in EASI, SCORAD, DLQI,
POEM, HADS, GISS (week 16, 52)
• Proportion of topical medication-free
days through week 52
• Number of flares through week 52

• EASI-75 in prior
cyclosporine A
use (week 16)
• IGA0/1 plus absolute
reduction of 2 or more
from baseline (week 16)
• Pruritus NRS
improvement (week
2, 16)
• Changes in SCORAD,
DLQI, POEM, BSA,
HADS, GISS (week 16)
• Change from baseline in
the mean weekly dose
of topical corticosteroid
during the treatment
period

• Percentage of patients with
an IGA0/1 at baseline able to
maintain it at week 36
• Changes in pruritus NRS, DLQI,
SCORAD, BSA, HADS (week 36)

Abbreviations IGA: Investigation Global Assessment; IGA0/1: IGA0/1 plus absolute reduction of 2 or more from baseline; EASI: Eczema Area and Severity Index;
EASI-75: at least 75% improvement in EASI from baseline; NRS: Numerical Rating Scale; SCORAD: Scoring Atopic Dermatitis;
DLQI: Dermatology Life Quality Index; POEM: Patient Oriented Eczema Measure; HADS: Hospital Anxiety Depression Scale; GISS: Global
Individual Signs Score; BSA: Percent of Body Surface Area
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Table 3: Comparison of the outcomes for IGA (IGA0/1 plus absolute reduction of two or more from baseline) and EASI-75 (at least a 75%
improvement in EASI from baseline) between the CHRONOS, SOLO 1 & 2, and CAFÉ trials.
Clinical Trial Outcomes
Groups
CHRONOS
SOLO 1 & SOLO 2
CAFÉ
IGA0/1 plus absolute
reduction of two or more from
baseline

q2w

qw

Placebo

EASI-75

q2w

qw

Placebo

Week 16:
41 patients (39%)

SOLO1 week 16:
85 patients (38%)

Week 52:
32 patients (36%)

SOLO2 week 16:
84 patients (36%)

Week 16:
125 patients (39%)

SOLO1 week 16:
83 patients (37%)

Week 52:
108 patients (40%)

SOLO2 week 16:
87 patients (36%)

Week 16:
39 patients (12%)

SOLO1 week 16:
23 patients (10%)

Week 52:
33 patients (13%)

SOLO2 week 16:
20 patients (8%)

Week 16:
73 patients (69%)

SOLO1 week 16: 115 patients (51%)

Week 52:
58 patients (65%)

SOLO2 week 16: 103 patients (44%)

Week 16:
204 patients (64%)

SOLO1 week 16: 117 patients (52%)

Week 52:
173 patients (64%)

SOLO2 week 16: 115 patients (48%)

Week 16:
73 patients (23%)

SOLO1 week 16:
33 patients (15%)

Week 52:
57 patients (22%)

SOLO2 week 16:
28 patients (12%)

Week 16:
43 patients (40.2%)

Week 16:
43 patients (39.1%)

Week 16:
15 patients (13.9%)

Week 16:
67 patients (62.6%)

Week 16:
65 patients (59.1%)

Week 16:
32 patients (29.6%)

Abbreviations IGA: Investigation Global Assessment; IGA0/1: IGA0/1 plus absolute reduction of 2 or more from baseline; EASI: Eczema Area and Severity Index;
EASI-75: at least 75% improvement in EASI from baseline; q2w: group receiving dupilumab every other week; qw: group receiving dupilumab weekly

in other secondary outcomes, such as pruritus NRS,
HADS, and DLQI compared to the placebo [22].
In the CAFÉ trial, the primary outcome (EASI-75) was
achieved in 32 patients (29.6%) in the placebo group,
67 patients (62.6%) in the q2w group, and 65 patients
(59.1%) in the qw group. There were 19 patients
(26.4%) with prior use of CsA who achieved an EASI-75
at week 16 in the placebo group, 40 patients (58%) in
the q2w group and 39 patients (56.5%) in the qw group.
The number of patients who achieved both IGA of 0
or 1 and a reduction of at least 2 from the baseline in
16 weeks was 15 patients (13.9%) in the placebo group,
43 patients (40.2%) in the q2w group, and 43 (39.1%) in
the qw group. For all the above-mentioned outcomes,
the difference between both the dupilumab groups and
the placebo was statistically significant (p < 0.001 for
all comparisons). Furthermore, both dupilumab groups
showed a significant improvement in other secondary
outcomes, such as pruritus NRS, HADS, and DLQI
compared to the placebo [25].
In the SOLO-CONTINUE trial, the coprimary
outcome for EASI-75 was achieved in 24 patients
(30.4%) in the placebo group, 116 patients (71.6%)
in the qw/q2w group, 49 patients (58.3%) in the q4w
group, and 45 patients (54.9%) in the q8w group. The
© Our Dermatol Online 1.2022

mean percentage increase of EASI between the baseline
and week 36 was 21.67% (placebo group), 0.06% (qw/
q2w group), 3.84% (q4w group), and 6.84% (q8w
group). For all the above-mentioned outcomes, the
difference between both the dupilumab groups and
the placebo was statistically significant (p = 0.004 for
the EASI-75 in the q8w group, p < 0.001 for all other
comparisons). Furthermore, all dupilumab groups
and, especially, the qw/q2w group showed statistically
significant improvements in other secondary endpoints,
such as pruritus NRS, HADS, and DLQI compared to
the placebo. [23].
As of June 29, 2021, six other completed phase II
(NCT02210780, NCT01979016, NCT01548404,
NCT01639040, NCT01859988, NCT03736967)
and three phase III (NCT03912259, NCT03720470,
NCT03738397) RCTs have examined and outlined
the effectiveness of dupilumab in moderate-to-severe
AD and have given great insights in the therapeutic
approach. Two of these RCTs (NCT03720470 and
NCT03738397) include patient groups receiving the JAK
inhibitors abrocitinib (PF-04965842) and upadacitinib,
respectively. All of the above RCTs showed a significant
improvement in the symptomatology, progression of
the disease, mental health, sleep disturbances, and
health-related quality of life in the dupilumab groups
11
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over the placebo, which were measured with several
scoring systems [29,31-37].
Currently, there are three ongoing phase III RCTs
(NCT04678882, NCT04417894, NCT04345367)
assessing the safety and/or efficacy of dupilumab. The
NCT04345367 trial aims to compare the effectiveness
and safety of the JAK inhibitor abrocitinib over
dupilumab [38-40].
Long-term efficacy has been established with the
LIBERTY AD OLE, a phase 3, multi-center, open-label
extension study with 2733 participants, who received
dupilumab 300 mg weekly for 148 weeks. The major
outcomes in regards to efficacy at week 148 were
favorable, with a mean EASI of 1.4 (-95.4% from the
baseline) and a weekly pruritus NRS of 2.2 (-65.4%
from the baseline) [41].
Safety of Dupilumab
In the outline of the safety of dupilumab, the most
valuable RCTs were the CHRONOS, CAFÉ, SOLO
1, SOLO 2, and SOLO-CONTINUE trials. For these
trials, there were four deaths documented; their causes
were unrelated to the use of the therapeutic agent. In
addition, withdrawal of the participants from the trial
due to adverse effects were among all groups; more
common in the placebo group, accounting for 1–8%, in
comparison to the dupilumab groups q2w accounting
for 1–2% and qw 1–3%. Furthermore, the most common
of the side effects present and documented throughout
all trials was AD exacerbation, which highly impacted
the placebo group (14.8-48.8%) and the minority of
cases in groups q2w (7.5-32.1%) and qw (8.2-34.5%)
[22-25].
A relatively common non-infectious side effect
was injection site reactions with a high prevalence
among the dupilumab groups, with q2w accounting
for 0.9–15%, qw 3.6–19%, and, for the placebo,
0–8%. Another prevalent non-infectious side effect
was headaches, which was slightly more prevalent
among the dupilumab groups, in comparison to the
placebo. Nasopharyngitis and upper respiratory tract
infections were also observed, with their prevalence
being balanced throughout the three groups. Nonherpetic skin infections were documented with a higher
prevalence in the placebo group, in comparison to the
q2w and qw dupilumab groups, among which herpetic
infections were slightly more prevalent [22-25].
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Conjunctivitis with an unspecified cause and allergic
conjunctivitis were documented with a higher
prevalence in the dupilumab groups (15–20%), in
comparison to the placebo (up to 8%). Bacterial and
viral conjunctivitis, on the other hand, were generally
of a low prevalence between all groups, but the few
cases documented were present in the dupilumab
groups [22-25].
As far as long-term safety is concerned, there is data
available from two open-label studies. The LIBERTY
AD OLE study showed a favorable safety profile in
a 148-week period, similarly to the safety outcomes
of the RCTs, supporting the long-term safety of this
biologic [41]. Similar safety outcomes in a 76-week
period are being shown by a large, ongoing, multicenter, open-label study evaluating the long-term safety
of dupilumab [42].
There is no available data for the effects of dupilumab
use during pregnancy. Human IgG is known to cross
the placental barrier, yet the effect of dupilumab on
the human fetus remains unknown. Animal studies
on the administration of homologous anti-IL-4Rα
during pregnancy showed no evidence of fetal toxicity
or teratogenesis [20]. Currently, there are two ongoing
observational studies assessing the effects of dupilumab
on pregnancy: one prospective cohort (NCT04173442)
and one retrospective cohort (NCT03936335) [43,44].
As with pregnancy, the effects of dupilumab in the
newborn during lactation are unknown. Human IgG is
present in the milk and the risks to the newborn should
be weighted with the benefits to the mother [20].
Overall, the side effects of dupilumab throughout the
trials were minor, with some exceptions, and could
easily be managed by the participants. Thus, we
conclude that the safety profile of the drug is supportive
with relatively few side effects and, rarely, cases of severe
manifestations [22-25,29,31-37].
Immunogenicity of Dupilumab in RCTs
In the era of biological therapies, immunogenicity
is of high importance. Immunogenicity is defined
as a humoral or cell-mediated response induced by
the introduction of a foreign substance and, in the
case of dupilumab, a monoclonal antibody. In the
case of biological therapies, the unwanted effects of
immunogenicity include an immune response against
the antigen leading to the production of anti-drugantibodies (ADAs), inactivating the therapeutic
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effects of the treatment [43]. Data provided by the
FDA showed that approx. 7% of patients receiving
dupilumab (300 mg) for AD develop ADAs after
16 weeks, with 30% of those patients presenting with
neutralizing ADAs [20].
The SOLO-CONTINUE trial determined that ADAs
occurred in the placebo group at 11%, in the dupilumab
group every eight weeks up to 6%, in the dupilumab
group every four weeks at 4.3%, in the dupilumab group
every two weeks at 1.2%, and the highest prevalence
among all was in the dupilumab weekly group [23].
Furthermore, in the CHRONOS trial, there were 7%
of patients developing ADAs, among them 2% having a
persistent antibody response and 14% had neutralizing
antibodies [24].

DISCUSSION
For the past several years, the management of
moderate-to-severe AD was restricted to options such
as phototherapy, systemic corticosteroids, or systemic
immunomodulators [15]. Phototherapy has been
proven inconvenient for a large number of patients, as
well as to have adverse effects due to UV radiation, such
as non-melanoma skin cancer in the long term, limiting
its use [46]. Furthermore, patients using systemic
corticosteroids and immunomodulators may present
with severe and long-term adverse effects, may have
a poor clinical response, become refractory, or require
large maintenance doses of these systemic medications
in order to maintain recession of the disease [1,15,16].
The development of novel alternatives may be the
last resort for many individuals who are unresponsive;
thus, biological treatments have proven to be of great
importance. One of the first biologic treatments, which
is proven to help in AD, is dupilumab, and several
clinical trials have been conducted to assess its efficacy
and safety in the treatment of adult moderate-to-severe
AD. The severity of AD is one of the key criteria for
selecting the type of treatment [22-25]. Furthermore,
the SCORAD index is a good estimator of AD severity,
with scores of < 25 being classified as mild, 25–50 as
moderate, and > 50 as severe [47].
Dupilumab was the first FDA-approved biologic for the
treatment of adult moderate-to-severe AD, providing
solutions to the previously mentioned problems. RCTs
show that dupilumab is both a safe and effective option.
Concerning the efficacy of the drug, RCT results show
© Our Dermatol Online 1.2022

substantial improvements in objective signs (e.g., the
extent of the disease), subjective signs (e.g., pruritus),
mental health (i.e., anxiety or depression), and overall
quality of life with minor side effects, compared to a
placebo [22-25,29,31-37]. The SOLO 1 and 2 trials
revealed that monotherapy with dupilumab could
provide adequate clinical responses in sixteen weeks
with an encouraging safety profile [22]. The SOLOCONTINUE trial determined that the patients who
achieved a positive response in SOLO 1 and 2 should
continue receiving dupilumab every week or every
other week in order to maintain this response. Dose
regimens every four or eight weeks resulted in decreased
efficacy, no change in the safety profile, and increased
ADA formation [23]. The CAFÉ and CHRONOS trials
concluded that the combination of dupilumab and
TCS for sixteen weeks is superior to a placebo with TCS
in regard to efficacy with minimal side effects [24,25].
The CHRONOS trial assessed safety and efficacy for
a total of 52 weeks and the results showed that both
dupilumab groups had similar percentages in efficacy
outcomes in 52 weeks compared to 16 weeks without
more adverse effects [24]. Furthermore, the higher
percentages of patients fulfilling the primary outcomes
in CAFÉ and CHRONOS compared to SOLO 1 and
2 could be an indicator that topical corticosteroid
treatment should be continued long-term in patients
receiving dupilumab, as it increases the chances of a
positive response [22,24,25].
In all RCTs, the most common side effects linked
to dupilumab were mild, including injection-site
reactions and headaches. Furthermore, dupilumab
administration was not correlated with an increased
susceptibility to infections compared to the
placebo, which had a higher prevalence of skin
infections [22-25,29,31-37]. Conjunctivitis was a
relatively common adverse effect with an unknown
pathogenesis linked to the administration of dupilumab
in patients with AD rather than other diseases, such as
asthma, chronic rhinosinusitis, and nasal polyposis [24].
A limitation of the above studies was the absence
of statistical comparison between the qw and q2w
dupilumab groups, yet clinical data demonstrates that
both regimens are safe and effective for treating adult
moderate-to-severe AD. However, in the CHRONOS
trial, the variability of the primary outcomes was more
prevalent in the q2w groups over time. Although
limitations may have been present in all trials, the safety
profile outline was consistent among all of them, showing
13
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no increased risk of infections (serious or opportunistic),
both systemic and skin-related [22-25]. Long-term
safety and efficacy beyond the 52-week period in the
CHRONOS trial were established by the LIBERTY AD
OLE open-label study, which showed a favorable safety
profile and sustained efficacy in a 148-week period [41].
A second large open-label study showed promising
results in regards to safety in a 76-week period [42].
Furthermore, there are two main cohort studies that
are currently evaluating the safety of dupilumab during
pregnancy without any results published yet [43,44].
Dupilumab administered together with TCS drastically
decreased the use of rescue treatments (e.g., systemic
corticosteroids), as established by the CHRONOS
trial; however, there have been no current studies
comparing dupilumab with systemic corticosteroids
or immunomodulators [24]. The above is doubtless a
gap in evidence, which could be of great importance
in both establishing a stronger safety profile regarding
dupilumab and minimizing the use of older systemic
medications. Finally, a recent study comparing
abrocitinib and dupilumab was published, outlining
the superiority of the former in decreasing pruritus,
which may become an alternative treatment to adult
moderate-to-severe AD as well [36].
Currently, there are no other available biological agents for
the management of adult moderate-to-severe AD apart
from dupilumab. In addition to the promising therapeutic
outcomes observed with dupilumab, encouraging clinical
results were also demonstrated with the use of some
topical (tofacitinib, ruxolitinib, delgocitinib) or oral
(abrocitinib, baricitinib, upadacitinib, delgocitinib)
JAK inhibitors and the anti-IL-13 biologic tralokinumab
[48,49]. Various phase III trials on the JAK inhibitors,
as well as a phase III trial on tralokinumab, outlined
that these agents are superior to the placebo for various
primary (e.g., EASI-75, IGA0/1) and secondary outcomes
(e.g., SCORAD, pruritus NRS, DLQI) [48,49].
In conclusion, the administration of dupilumab, the
only FDA-approved biologic for AD, is both an effective
and safe therapeutic choice for the treatment of adult
moderate-to-severe AD, with an even greater impact on
disease recession when used concomitantly with TCS.
Statement of Human and Animal Rights
All the procedures followed were in accordance with the ethical
standards of the responsible committee on human experimentation
(institutional and national) and with the 2008 revision of the
Declaration of Helsinki of 1975.
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Statement of Informed Consent
Informed consent for participation in this study was obtained from
all patients.
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