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Introduction: Atopic dermatitis (AD) is a recurrent, pruritic inflammatory skin disease with
complex immunopathogenesis characterized by a dominant T, 2 response. Dupilumab is an
interleukin (IL)-4 receptor alpha antagonist that subsequently blocks IL-4 and IL-13 signaling.
It has recently been approved for the treatment of adult patients with moderate-to-severe AD
whose current treatment options are limited.

Aim: This article reviews the evidence of clinical efficacy, safety, and patient-reported out-
come (PRO) measures from Phase I-III trials of dupilumab in adult patients with moderate-
to-severe AD.

Evidence review: Results from clinical trials of dupilumab in adults with moderate-to-severe
AD have shown that weekly or biweekly dupilumab injections significantly improve clinical and
PROs. Transcriptome and serum analyses also found that dupilumab significantly modulates the
AD molecular signature and other T 2-associated biomarkers, compared with placebo. Addi-
tionally, concomitant use of dupilumab with topical corticosteroids (TCS) results in a greater
improvement in signs and symptoms of AD than with dupilumab use alone. Throughout the
trials, common adverse events were headaches, conjunctivitis, and injection site reactions. These
were consistently mild—moderate and occurred with similar frequency between the treatment
and placebo groups.

Place in therapy: In adult patients with moderate-to-severe refractory AD, monotherapy or
concomitant use of dupilumab with TCS holds great promise to significantly improve clinical
outcomes and quality of life of the patient. Ongoing studies of dupilumab will help determine
the clinical efficacy and safety profile of its long-term use. Finally, further economic evidence
is warranted to compare the long-term costs and benefits of dupilumab with other currently
available treatments for moderate-to-severe AD.

Keywords: moderate-to-severe atopic dermatitis, biologics, systemic therapy, interleukin-4,
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Outcome measure Evidence Implications

Di oriented evidence

Percent change in Eczema Clinical trials Consistently in all trials, dupilumab treatment
Area and Severity Index score alone and with concomitant topical

corticosteroids use resulted in significantly more
participants achieving >50% reduction in the
Eczema Area and Severity Index score
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Outcome measure

Evidence Implications

Disease biomarkers

Adverse events

Pruritus and HRQoL

Economic evidence
Cost-effectiveness

Patient-oriented evidence

Clinical trials Dupilumab monotherapy resulted in reduced
levels of thymus and activation-regulated
chemokine and total IgE levels in the serum.
Posttreatment lesional skin showed a
nonlesional molecular phenotype

Clinical trials Dupilumab therapy was well tolerated by study
participants. The most frequent treatment-
emergent adverse events were headache,
conjunctivitis, and injection site reaction. These
were transient in nature

Clinical trials Dupilumab monotherapy or its concomitant
use with topical corticosteroids resulted

in significant improvement in pruritus and
health-related quality of life scores from
baseline, compared with placebo or topical
corticosteroids use alone. Improvement in
pruritus and health-related quality of life was
observed as early as week 2 of therapy
Health economic At its current list price, dupilumab is cost-
models effective in the treatment of adult moderate-to-

severe atopic dermatitis

Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin
disease characterized by pruritic, erythematous, and scaling
lesions. It has a substantial effect on the quality of life for
patients and caregivers, with a significant economic impact.
The Global Burden of Disease 2010 Study ranked AD as the
most burdensome skin condition worldwide.' Patients with
AD may be at increased risk of skin infections with systemic
consequences and increased hospitalizations.! In 2015, the
annual costs of AD in the USA were projected to be at least
$5.3 billion, which takes into consideration direct medical
costs and indirect costs of lost productivity.?

Etiology of AD is multifactorial, with an interplay
between genetics, skin barrier function, immune dysregula-
tion, and skin microflora.? It is still not known whether skin
inflammation arises initially from the epidermal barrier
structural defects or from immune dysregulation.>*

Recent studies have provided further insight into the
immunological factors behind the pathogenesis of AD. The
current understanding focuses on AD as primarily a T 2-
dominated disease, with additional roles for T 22, T 17,
and T, 1 cytokines in certain disease subtypes.* Cellular
and molecular analyses of acute-to-chronic lesions have
demonstrated a progressive increase in T2 and T ;22 gene
expressions and cytokines, with simultaneous activation of
T, 1-associated inflammatory response.’ Infiltrates of group
2 innate lymphoid cells in AD lesions have also been shown

to promote T, 2 responses by producing T, 2-associated cyto-
kines such as interleukin (IL)-4 and IL-13.4°

IL-4 and IL-13 play an important role in the T, 2-mediated
inflammatory response found in AD. IL-4 drives the dif-
ferentiation of T, 2 cells and IgE class switching in B cells.®
Produced by T, 2 cells, IL-13 is involved in B-cell maturation
and differentiation and eosinophil chemotaxis and is a central
mediator of allergic asthma.® These cytokines also downregu-
late the expression of fundamental genes involved in skin
barrier function and integrity.* In addition, overexpression
of IL-4 and IL-13 in AD prevents the upregulation of anti-
microbial peptides in response to bacterial and viral stimuli
in the skin. This further contributes to barrier defects and
exacerbates inflammation, putting the patient at an increased
risk of infection by Staphylococcus aureus.”

Current treatment is centered on nonspecific immu-
nomodulatory topical agents such as corticosteroids and
calcineurin inhibitors to prevent exacerbations and improve
epidermal function.* In patients with moderate-to-severe
AD who have frequent flares, topical therapy is not suf-
ficient to adequately control disease. In these patients,
second-line options are restricted to immunosuppressants
and ultraviolet light phototherapy. Phototherapy can be
time-consuming and is not always easily accessible, and
oral glucocorticoids, cyclosporine, and other immunosup-
pressants have long-term side effects and toxicities that
limit their use.*
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The immunopathogenesis of AD outlined provides more
specific biological targets for therapy that could improve
efficacy and minimize adverse effects. This article reviews
a recently developed targeted therapy for AD, including its
mechanism of action, pharmacokinetics, as well as the evi-
dence on its efficacy and safety.

Dupilumab
In March 2017, the US Food and Drug Association (FDA)
approved dupilumab for the treatment of adults with
moderate-to-severe AD whose disease is inadequately con-
trolled by topical therapies. Dupilumab is a fully human
monoclonal IgG4 antibody that binds to the shared alpha sub-
unit of the IL-4 receptor and thereby inhibits IL-4 and IL-13
signal transduction.® These cytokines are primarily produced
by T, 2 cells and are central to the pathogenesis of AD and
other atopic diseases.** In fact, dupilumab first showed its
therapeutic effect in patients with moderate-to-severe asthma.’
Dupilumab’s mechanism of action is best understood
through serum and transcriptome analysis from clinical trials.
Dupilumab has been observed to significantly reduce serum
levels of thymus and activation-regulated chemokine (TARC
or CCL17).* TARC, a key regulator of T, 2-mediated immu-
nity, is considered to be a specific and objective biomarker
of AD disease activity.'® In patients treated with dupilumab,
tissue genomic analysis showed significant downregulation
of markers associated with T-cell activation and eosinophils,
as well as epidermal hyperplasia-related genes. Upregulation
of barrier-related function genes was also demonstrated.!!

Drug formulation and dosing

Dupilumab is administered subcutaneously. The injections
can be delivered by a health care professional or caregiver or
may be self-administered.'? Throughout its trials, an initial
600 mg loading dose followed by 300 mg injections every
week or every other week was shown to be the most effica-
cious.'?!* Similar safety and efficacy were demonstrated in
both dosing regimens within the 16-week treatment period
of Phase III trials.!? Significant improvements were also
seen in other patient-reported outcome (PRO) measures
such as quality of life, sleep, anxiety, and depression. The
trials lacked statistical power to differentiate between the
two dosing regimens.'?

Currently, there are limited data to comment on dose
adjustments based on patient-specific factors such as age, sex,
and race. It also remains to be investigated whether increasing
the dose or frequency of the regimen in unresponsive patients
has any additional benefits or safety concerns.

Pharmacokinetics
Absorption

The bioavailability of subcutaneous dupilumab injections
was determined to be 64%.'* It takes 1 week for dupilumab
to reach maximum serum concentration following a loading
dose of 600 mg.'* In Phase III trials, steady-state concentra-
tions were achieved by week 16 in both dose regimens.'?

Distribution
The total volume of distribution of dupilumab was approxi-
mated to be 4.8+1.3 L." This means that the drug has limited

distribution, typically restricted to blood or physiological
fluids.

Elimination

Following the last steady-state dose of weekly and biweekly
injections, it takes a median time of 13 and 10 weeks,
respectively, for dupilumab to decrease to a nondetectable
concentration (<78 ng/mL)." Dupilumab is an IgG4 antibody
and is thus hypothesized to be catabolized to peptides and
amino acids. However, exact mechanisms of its metabolism
remain unexplored.'

Clinically significant drug interactions
Formation of CYP450 enzymes is suppressed by increased
levels of inflammatory cytokines.'> Dupilumab inhibits IL-4
and IL-13 receptor signaling, which could normalize levels
of these enzymes. Thus, dose adjustment and drug effect
monitoring of concomitant CYP450 substrates are recom-
mended upon initiation or discontinuation of dupilumab.'

Clinical efficacy

Throughout Phase I-11I trials, dupilumab has shown promis-
ing efficacy for the treatment of moderate-to-severe AD, as
assessed by specified endpoints including the Eczema Area
and Severity Index (EASI), Investigator’s Global Assessment
(IGA; 04 scale) score, PROs of pruritus, and health-related
quality of life (HRQoL) measures.®!>!*1¢ These investigated
domains represent the core outcome sets that enable pooling
of data for appropriate interpretation.'” As well, the EASI
is a reliable and valid outcome measurement instrument to
evaluate clinical signs of AD."

In these trials, patients were assessed to have moderate-
to-severe AD if their condition had been present for at least
3 years, with EASI score 216 and IGA scores 3 (moderate)
and 4 (severe) and whose AD was inadequately controlled
by topical treatment or in whom topical treatment was
inadvisable."?
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Phase I-lla studies

The efficacy of dupilumab on moderate-to-severe AD was
evaluated as a monotherapy in two 4-week trials (M4A and
M4B) and one 12-week trial (M12) and in combination
with topical corticosteroids (TCS) in another 4-week trial
(C4).8 The efficacy profile was consistent across all four
trials. In studies M4A and M4B, dupilumab resulted in dose-
dependent improvements in all efficacy endpoints, such as
IGA and pruritus numerical rating scale (NRS) scores. As
evaluated by M12, 85% of patients treated with dupilumab
experienced a 50% reduction in the EASI score (EASI-50)
at 12 weeks compared to 35% in the placebo arm (P<0.001)
with the mean reduction of EASI from baseline significantly
greater in the treatment group (74 vs 23.3%; P<0.001).
Improvements in EASI scores were correlated with previ-
ously mentioned genomic changes. The percentage change in
pruritus NRS score was also significantly reduced in patients
treated with dupilumab vs placebo (55.7 vs 15.1%; P<0.05).
In combination with TCS, all 21 subjects on dupilumab
reached EASI-50 by the end of the 4-week trial compared to
only 5/10 on TCS plus placebo (P<0.05). The investigators
also observed a 50% reduction in TCS use in subjects treated
with combination therapy compared with those subjects on
TCS and placebo (P=0.16).® If this noteworthy observation
is maintained in the long term, dupilumab may indirectly
reduce the undesirable side effect profile of long-term glu-
cocorticoids when used in combination therapy.

Phase Ilb study

A subsequent double-blind placebo controlled trial of 380
patients with moderate-to-severe AD was conducted for
16 weeks."* Safety and efficacy of multiple dose regimens
of dupilumab monotherapy were assessed compared with
placebo with the primary efficacy endpoint being percent
change in EASI score from baseline. Subjects showed signifi-
cant improvements in several endpoints in a dose-dependent
manner, with 300 mg weekly and biweekly injections produc-
ing the greatest improvement. After 16 weeks of treatment
with 300 mg dupilumab injections once a week, there was a
marked least-square (LS) mean reduction of 73.7% in EASI
score from baseline compared with the LS mean reduction
of 18.1% observed in the placebo group (P<0.0001). A
total of 82.5% of subjects achieved EASI-50 and 60.3% of
subjects achieved EASI-75. In contrast, only 29.5 and 11.5%
of subjects in the placebo arm achieved those respective
endpoints (P<0.0001). These findings are consistent with
those of M12.13

Furthermore, dupilumab improved PROs of pruritus and
HRQoL.!* Compared to placebo, a greater proportion of sub-
jects treated with 300 mg dupilumab weekly and biweekly
showed improvement in pruritus NRS score of 23 at 16 weeks
(54 and 41%, respectively, vs 8%; P<0.0001 for both doses).
During the 16-week treatment period, dupilumab also
resulted in significant improvements (P<0.0001) in HRQoL
at all doses except for 100 mg every 4 weeks, as measured
by the Dermatology Quality of Life Index (DLQI).!® These
findings suggest that the objective improvements observed
in dupilumab-treated patients are associated with subjective
improvements.

Phase Il studies

Positive results of earlier studies were confirmed in two iden-
tical Phase I11 trials lasting 16 weeks (SOLO 1 and SOLO 2).
A total of 1379 adult patients with moderate-to-severe AD
were randomized to receive weekly or biweekly injections of
300 mg dupilumab after a 600 mg loading dose or placebo. '
At week 16, 37 and 38% of subjects in SOLO 1 achieved an
IGA score of 0 or 1 and >2-point reduction from baseline
with weekly and biweekly dupilumab injections, respec-
tively, vs 10% observed with placebo. This primary endpoint
was also reached by 36% of patients in SOLO 2 with both
doses compared to 8% in the placebo arm (P<0.001 for all
comparisons). Also at 16 weeks, significantly more subjects
achieved EASI-75 than those receiving placebo (SOLO
1: placebo 15%, 300 mg weekly 52%, 300 mg biweekly
51%; SOLO 2: placebo 12%, 300 mg weekly 48%, 300 mg
biweekly 44%; P<0.001 for all comparisons). Additionally,
analysis of PROs shows a significant improvement from
baseline in HRQoL scores and in pruritus as early as week
2 with dupilumab treatment compared with those on placebo
(P<0.001 for both PROs)."?

More recently, a third Phase III trial, CHRONOS, com-
pared the concomitant use of dupilumab and TCS therapy
with placebo and TCS treatment over 52 weeks.'s The co-
primary endpoints were assessed by IGA 0/1 response and
EASI-75 at week 16. Compared to the SOLO trials, 10-20%
more subjects achieved a 75% reduction in the EASI score
at week 16 given the concomitant use of TCS in this trial.
Notably, the trial showed maintenance of positive responses
for 1 year. By week 52, 64% of participants treated with
300 mg weekly dupilumab and TCS achieved EASI-75 and
65% achieved the same co-primary endpoint on the biweekly
regimen, both compared to 22% in the placebo control group
(P<0.0001). Significantly less proportion of participants on
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both dupilumab regimens (13 and 14%, weekly and biweekly,
respectively) suffered from AD flares through week 52
compared to the control group (41%; P<0.0001). Consistent
with findings in C4, 300 mg weekly dupilumab significantly
reduced the proportion of days TCS and systemic rescue
medications were used by participants over 16 weeks com-
pared to placebo (28.9 vs 18.5%; P<0.0001) and 52 weeks
(33.7 vs 23.7%; P<0.0001). With concomitant dupilumab
and TCS treatment, significant improvement in pruritus was
also reported starting at week 2 vs the placebo and TCS
group. In participants with baseline peak pruritus NRS score
>4, the proportion who experienced an improvement of >4
points from baseline at week 16 was significantly greater
with weekly dupilumab injections (51%) and biweekly injec-
tions (59%) compared to control (20%; P<0.0001 for both
comparisons). This improvement was maintained at week
52. These findings were also associated with improvement in
HRQoL over 52 weeks, as LS mean reduction from baseline
in DLQI score was significant with both dupilumab dosing
regimens (P<0.0001).'¢

Side effects

Safety outcomes in clinical trials of dupilumab were
evaluated based on incidence, type and severity of
adverse events, laboratory investigations, vital signs, and
electrocardiography.®!213.16

In early-phase trials, adverse events were described as
mild to moderate and were overall similar in frequency in the
placebo and treatment groups. These appeared to be transient
in nature.! Common adverse events more frequently observed
in subjects receiving dupilumab were nasopharyngitis, head-
ache, and injection site reactions.® Although less likely to be
immunogenic than chimeric mAbs, dupilumab is a human
mADb and can still induce an antibody response.' In a study
of dupilumab in patients with persistent asthma, injection-
site reactions were more commonly reported in the treatment
arm.’ In response to the same study, it has been noted that
visible local reactions may inadvertently have an unmasking
effect and potentially lead to observer bias.?

Serious adverse events were more commonly noted in
the placebo groups, including skin infections and exacerba-
tion of AD.® Combined data on skin infections showed 0.05
infections per patient in the treatment group compared with
0.20 infections per patient in the placebo group.® Patients with
AD may be at an increased risk of bacterial, viral, and fungal
skin infections.! This suggests that if left untreated, lack of
skin barrier function in AD may make patients susceptible
to increased incidence of skin infections.

Similar safety results were observed in the Phase IIb study,
with no dose-limiting toxic effects.'* Common side effects in
the dupilumab group included nasopharyngitis, headache, and
upper respiratory tract infections. In addition, participants treated
with dupilumab experienced higher rates of conjunctivitis com-
pared to placebo (7 vs 3%). Serious adverse events were more
frequently reported in the placebo group (7 vs 4%), although
the incidence of AD exacerbation was the same (2%) in both
the placebo arm and the combined dupilumab dosing arms.!?

In two Phase III trials of dupilumab (SOLO 1 and
SOLO 2), overall incidence of adverse events was compa-
rable in the treatment and placebo groups.!? Unlike earlier
published trials, higher incidence rates of nasopharyngitis
were balanced across the groups. Injection site reactions were
more commonly reported in the treatment groups (SOLO
1: placebo 6%, weekly injections 19%, biweekly injections
8%; SOLO 2: placebo 6%, weekly injections 13%, biweekly
injections 14%). These adverse events were generally mild to
moderate. In both SOLO 1 and 2, higher rates of conjunctivi-
tis were observed in the dupilumab treatment groups (SOLO
1: 3% in weekly injections and 5% in biweekly injections vs
1% in the placebo group; SOLO 2: 4% in both weekly and
biweekly injection groups vs <1% in the placebo group).'
Interestingly, there is no report of increased incidence of
conjunctivitis when dupilumab was tested in patients with
asthma and nasal polyposis.'? Therefore, the pathogenesis
of conjunctivitis may not be associated with dupilumab but
may be a factor of AD pathogenesis itself.

Consistent with the earlier trials, skin infections and
exacerbations of AD were more frequently seen in the placebo
groups of both SOLO trials,'? suggesting improved skin bar-
rier function in dupilumab-treated individuals. However, due
to a low number of reports, there is no conclusive evidence
that incidence of eczema herpeticum significantly differs
between the treatment groups (SOLO 1: placebo 1%, weekly
injections <1%, biweekly injections <1%; SOLO 2: placebo
<1%, weekly injections 0%, biweekly injections 1%).!2
Eczema herpeticum, caused by the herpes simplex virus and
barrier defects, is more common in patients with AD.?! Yet
only 3% of those with AD develop eczema herpeticum, and
the incidence is not higher in other conditions with barrier
defects such as psoriasis, suggesting that it may be due to the
host immune response rather than purely a barrier defect.”!

More patients in the placebo group received rescue treat-
ment than in treatment groups.'? Particularly, 8% of subjects
in the placebo group received systemic corticosteroid rescue
therapy compared with 2% of subjects receiving dupilumab
weekly and 1% of subjects receiving injections biweekly in
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SOLO 1. Similarly, in SOLO 2, 13% of subjects in the pla-
cebo group received systemic corticosteroid rescue therapy
and only 3 and 1% of subjects in the other two respective
dupilumab dosing regimens.'? These findings further support
the fact that dupilumab may reduce the need for systemic
corticosteroids and the burden of their side effects.

Analysis of safety outcomes in the CHRONOS trial
revealed a similar overall proportion of patients experiencing
adverse events in both the experimental and control groups:
83% with weekly dupilumab, 88% with biweekly dupil-
umab, and 84% with placebo.!® In line with earlier findings,
increased incidence of injection site reactions (19% weekly
and 15% biweekly vs 8% placebo) and conjunctivitis (19%
weekly and 14% biweekly vs 8% placebo) were the most
commonly reported adverse events in the dupilumab and
TCS treatment groups. The rate of nonherpetic skin infec-
tions was again reduced in this study with weekly (8%) and
biweekly (11%) dupilumab treatment plus TCS compared to
placebo plus TCS therapy (18%). Comparable to the previous
trials, higher rates of serious adverse events were reported in
the control group and 58% of participants in this arm who
discontinued the trial withdrew due to flaring of their AD.

Of note, there were a total of three deaths in the treatment
groups of SOLO 2 and CHRONOS trials. None were reported
to be related to the study drug.'

The preceding trials demonstrate a favorable and consis-
tent safety profile of dupilumab alone, and with concomitant
TCS, in patients with moderate-to-severe AD. However,
long-term data are required to conclusively determine its
safety and tolerability.

Clinical indications

Dupilumab has been approved for use in the management of
moderate-to-severe refractory adult AD. Dupilumab can be
used in combination with or without topical corticosteroids.
Topical calcineurin inhibitors may also be used in areas such
as face, neck, intertriginous, and genital areas.'*

Cost-effectiveness

Economic studies on the use of dupilumab in the treatment of
moderate-to-severe adult AD are limited to two cost-effective-
ness analyses. One recent study model determined that biweekly
dupilumab injections was cost-effective compared to supportive
care (standard emollients), at an annual drug price in the range of
$29,000-$40,000 per quality-adjusted life-years (QALY) gained
with respect to a $100,000-$150,000 per QALY threshold.
Currently, the annual list price for dupilumab is $37,000, which
falls within this range. The thresholds used are acceptable cost-

effectiveness decision thresholds in the USA.?* Similarly, a study
model by the Institute for Clinical and Economic Review also
found dupilumab to be a cost-effective treatment compared to the
usual standard of care, with an annual price of $30,516-$43,726
per QALY gained at the same thresholds. Usual care did not
include phototherapy or systemic immunomodulatory treatment
modalities.?® Further studies are required to compare the cost of
dupilumab with conventional therapies.

Ongoing studies

The pediatric population bears the highest prevalence of
AD worldwide.® Clinical trials are currently underway to
evaluate the safety and efficacy of dupilumab in patients
aged >6—<18 years (NCT02407756, NCT02612454) and
>12—<18 years (NCT03054428) who suffer from moderate-
to-severe AD. Effective treatments for AD in early child-
hood could potentially prevent or slow the progression to
other atopic diseases such as asthma and allergic rhinitis,
otherwise known as the atopic march.* Another Phase
III trial is ongoing to evaluate the efficacy and safety of
dual dupilumab and TCS therapy in patients with severe
AD, inadequately controlled by oral Cyclosporine A (Café
study, NCT02755649). Importantly, SOLO-CONTINUE
is monitoring long-term response maintenance in SOLO
participants who achieved either IGA =0 or 1 or EASI-75
at week 16 (NCT02395133) and the delivery of dupilumab
by an auto-injector device is being compared to delivery by
prefilled syringe in moderate-to-severe AD subjects aged
12 years and older (NCT03050151).

Future directions
AD is a chronic condition and thus poor adherence to treat-
ment is common. Future investigations should also examine
the efficacy of dupilumab if the drug regimen is interrupted
or withdrawn and re-introduced. Studies have yet to report
withdrawal effects and whether drug discontinuation will
result in rebound flaring or AD exacerbation and what is the
recapture rate when dupilumab is re-introduced.
Additionally, population studies have shown different AD
molecular signatures among various races.” For instance,
along with a T 2 phenotype, studies have shown a T 17
cytokine profile in Asian patients with AD. Therefore, thera-
pies that also target IL-17/IL-23 may have some benefit in
such patients.” Although transcriptome analysis following
dupilumab treatment demonstrated decreased expression
of IL-17-modulated genes, IL-17A mRNA expression was
not reduced.!! The Phase III clinical trials included partici-
pants of Asian descent so a subgroup analysis may provide
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valuable information about the treatment response in these
participants.

Other Th2 cytokines have been the target of emerging
biological agents for the treatment of AD. A recent meta-
analysis assessed the evidence behind efficacy and safety
of these biologics in patients with moderate-to-severe AD.?
Lebrikizumab and tralokinumab are monoclonal antibodies
against IL-13. In a Phase II study, monthly lebrikizumab
injections with concomitant TCS use for 12 weeks resulted
in a superior primary outcome, EASI-50 score, compared to
placebo. Biweekly tralokinumab and concomitant TCS use
for 12 weeks significantly reduced absolute change in EASI
from baseline compared to placebo and a greater proportion
of patients treated with tralokinumab had an IGA response
of 0 or 1.% Furthermore, nemolizumab is a monoclonal
antibody against the IL-31 receptor A, another target in the
Th2 axis. IL-31 mediates pruritus and inflammation and has
been correlated with disease severity.?® In a Phase II trial,
nemolizumab significantly improved pruritus as the primary
outcome. However, it was not shown to be superior to pla-
cebo with respect to EASI-75.2¢ Larger and longer trials are
needed to adequately assess adverse events and long-term
efficacy of the aforementioned agents. Dupilumab is the only
biological agent to date that has shown consistent efficacious
and safety outcomes.

Conclusion

AD is a complex disorder, and its severe forms are more
difficult to treat. Many available treatment options are not
selective and, as such, have undesirable side effects. Increase
in the knowledge of the specific immune axes involved in
AD pathogenesis has been essential in the development of
monoclonal antibodies against key perpetrators. Dupilumab
is the first such approved targeted biologic therapy. If it dem-
onstrates sustained efficacy and safety in long-term studies, it
will be a successful treatment option for adult patients with
moderate-to-severe AD. Nevertheless, dupilumab clinical
trials to date have been essential in further understanding the
pathophysiology of this condition and have opened up new
avenues for advances in AD immunotherapy.
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