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Optimal management of atopic dermatitis requires a
comprehensive assessment of response to treatment
in order to inform therapeutic decisions. In a real-
world setting, successful response to atopic dermatitis
treatment is measured by sustained improvements in
signs, symptoms, and quality of life. Post-hoc analy-
ses of a 1-year, randomized, double-blinded, placebo-
controlled trial (NCT02260986) of dupilumab with con-
comitant topical corticosteroids in 421 adults with mo-
derate-to-severe atopic dermatitis (of whom 315/106
received placebo/dupilumab (of whom 315 received
placebo and 106 received dupilumab) was performed
to assess the proportion of responders to dupilumab
through a multidimensional composite endpoint. At
6-months, 80.2% of dupilumab-treated vs 40.0%
placebo patients (p<0.0001) achieved improve-
ment in signs (Eczema Area and Severity Index
< 7), symptoms (worst itch score <4), or quality of life
(Dermatology Life Quality Index =<5), representative
of minimal/clear atopic dermatitis. All 3 endpoints, in-
dicative of no/minimal atopic dermatitis, were achiev-
ed by 44.3% of dupilumab-treated vs 10.2% placebo
patients (p<0.0001) and sustained through 1 year.
Dupilumab treatment provided sustained clinically me-
aningful improvement in signs, symptoms, and quality
of life in adults with moderate-to-severe atopic der-
matitis.
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he ultimate goal in the management of moderate-to-

severe atopic dermatitis (AD), for both physicians
and patients, is to achieve disease control. The Harmo-
nizing Outcome Measures for Eczema initiative recom-
mends a multidimensional assessment that includes
clinician-reported signs, patient-reported symptoms,
quality of life (QoL), and long-term control (1); a re-
commendation recently supported by the European Task
Force on Atopic Dermatitis (ETFAD) (2).

This is an open access article under the CC BY-NC license. https://medicaljournalssweden.se/actadv

Society for Publication of Acta Dermato-Venereologica

SIGNIFICANCE

In accordance with an international consensus, this stu-
dy estimated the proportion of responders to dupilumab
through a multidimensional composite endpoint assessing
atopic dermatitis signs, symptoms (pruritus), and quality
of life in a 1-year phase 3 trial of dupilumab with conco-
mitant topical corticosteroids in adults with moderate-to-
severe atopic dermatitis. Most dupilumab-treated patients
(64%) achieved improvement equivalent to minimal di-
sease in =1 atopic dermatitis domain after the first dose,
and 84% were responders at 4 months. This response was
sustained over 1 year. This comprehensive view of the ef-
ficacy of dupilumab from the perspective of both patients
and physicians might provide better guidance to clinicians
in daily practice.

Currently, there is no single tool available to assess all
salient aspects of AD and treatment responses (Table I).
Eczema Area and Severity Index (EASI) <7.0 (10) and
objective SCORing Atopic Dermatitis (0-SCORAD) <24
are interpreted as mild disease activity (11, 12). Itch can
be measured using the Peak Pruritus Numerical Rating
Scale (NRS). A score <4 indicates mild or no pruritus
(13) and a change of >2 to 4 points from baseline is
the threshold for defining a clinically relevant (within-
person) response in Peak Pruritus NRS (6, 14). The
Patient-Oriented Eczema Measure (POEM) (7) asses-
ses patient-reported disease activity over the previous
week, with a value <7 considered mild AD (4). QoL
can be assessed by the dermatological disease-specific

Table I. Tools used to assess signs, symptoms, and quality of life
in atopic dermatitis trials

Clinical tool MCID Skin lesions Pruritus Sleep Quality of life
IGA (3) n/a v
EASI (4) 6.6 v

SCORAD (4, 5) 8.7 v v v

Pruritus NRS (6) 2-4 v

POEM (4, 7) 4 v v v

DLQI (8, 9)° 4 v v

@DLQI question 1 includes itch; however, this is mixed with other symptoms (Over
the last week, how itchy, sore, painful, or stinging has your skin been?)

DLQI: Dermatology Life Quality Index; EASI: Eczema and Severity Index; IGA:
Investigator’s Global Assessment; MCID: minimum clinically important difference;
n/a: not applicable; NRS: numerical rating scale; POEM: Patient-Oriented Eczema
Measure; SCORAD: SCORing Atopic Dermatitis; v': measured by assessment tool.
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Dermatology Life Quality Index (DLQI), with values
<5 consistent with a small or no effect on patient’s health-
related QoL (13, 15) and a change of >4 points from
baseline defined as clinically relevant (8, 9).

Dupilumab is a fully human VelocImmune®-derived
monoclonal antibody (16, 17), which blocks the shared
receptor component for interleukin (IL)-4 and IL-13,
thus inhibiting signalling of both IL-4 and IL-13, which
are key and central drivers of type 2 inflammatory
diseases, such as AD, asthma, allergic rhinitis, and food
allergies (18). Dupilumab is a targeted, systemic, non-
immunosuppressant treatment with a favorable benefit/
risk profile, appropriate for long-term management of
AD, as shown by prevention of AD flares in 85% of pa-
tients and providing well-controlled disease in >85% of
weeks in patients treated for 1 year (19, 20). The safety of
dupilumab has been evaluated in patients treated for up
to 3 years (21), during which time there was no need for
routine laboratory monitoring (22), and in children aged
6—11 years with severe AD (23). Real-world evidence
shows high persistence of treatment with dupilumab, with
91% and 88% of patients continuing treatment after 1
and 2 years, respectively (24).

The ETFAD states that multidimensional assessment
is important for identification of relevant treatment
targets (2), and an international consensus, through an
eDelphi process, recently published a treat-to-target
framework guidance for systemic treatment in adults
with moderate-to-severe AD (25). To better characterize
the multidimensional benefits of dupilumab treatment
in AD over time, post hoc analyses were performed on
data from a randomized, placebo-controlled, double-
blind, 1-year phase 3 trial (LIBERTY AD CHRONOS
(NCT02260986)) to assess the proportion of patients
achieving short-term clinically meaningful improve-
ment, as well as the proportion achieving no or mild/
minimal disease, based on signs, symptoms, and QoL
at 6 months and 1 year. This study also evaluated
the percentage of patients with improvement in all 3
domains of AD (signs, symptoms, and QoL) in response
to dupilumab treatment.

MATERIALS AND METHODS

Study design

The study design, patient populations, and efficacy and safety re-
sults for LIBERTY AD CHRONOS have been reported previously
(26). Briefly, a total of 740 patients were randomized (1:3:3) to
receive 300 mg every 2 weeks (q2w, n=106), dupilumab 300
mg weekly (qw, n=319), or placebo for 52 weeks (n=315). All
patients received concomitant medium-potency topical corticos-
teroids (TCS) or low-potency TCS for areas where continued
treatment with medium-potency TCS is not recommended. The
study design allowed for tapering of TCS after clearance of AD
skin lesions and TCS reinstitution if lesions recurred, which
would reflect real-world use of TCS (26). Eligible patients had
moderate-to-severe AD with inadequate response to topical
treatment, baseline EASI > 16, Investigator’s Global Assessment
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(IGA) scores of 3 or 4 (moderate or severe), and body surface area
affected by AD >10%.

The trial was conducted in accordance with the principles of
the Declaration of Helsinki. All patients provided signed writ-
ten informed consent before performing any study procedures.
Institutional review boards and independent ethics committees
reviewed and approved the protocol, informed consent form, and
patient information before study initiation.

Outcomes

Consistent with the ETFAD (2) and an international consensus
discussion on treatment targets (25), 2 composite endpoints were
defined for an initial acceptable target of “clinically meaningful
response” at week 16 (4, 6, 14, 27) and an optimal treatment target
of “no or mild/minimal disease” at 6 months and 1 year (6, 27,
28), as follows:

e Initial acceptable target (week 16): Patients achieving a 50%
improvement from baseline in EASI (EASI-50), or >3-point
improvement from baseline in Peak Pruritus NRS scores, or
>4-point improvement from baseline in DLQI. The proportion
of patients achieving all the aforementioned responses in al//
3 domains of AD from baseline through week 16 of treatment
was also investigated. By definition, patients with high disease
burden at baseline who achieved this endpoint may still have
had moderate-to-severe AD at week 16.

* Optimal target: Patients achieving EASI <7, or Peak Pruritus
NRS score <4, or DLQI <5 at 6 months and 1 year. The pro-
portion of patients achieving minimal or no disease in all 3
domains of AD from baseline through 1 year of treatment was
also investigated.

In addition, according to the international consensus for defining
treat-to-target outcomes in patients with moderate-to-severe AD,
this study analyzed the proportion of patients achieving clinically
relevant improvement in at least one specific domain measured
with a validated outcome assessment instrument (POEM ques-
tionnaire, DLQI, EASI, Peak Pruritus NRS) and any improvement
in Patient’s Global Assessment of Disease Status (PGADS) at 4
months, 6 months, and 1 year.

Statistical analysis

This analysis focused on patients treated with dupilumab 300
mg q2w + TCS and the corresponding placebo + TCS-treatment
group, as 300 mg q2w is the approved treatment dose of dupilumab
for adults with moderate-to-severe AD. All randomized patients
were included in the full analysis set, and efficacy parameters
were calculated among these patients. p-values for the categorical
endpoints from this analysis were derived by a Cochran—Mantel—
Haenszel (CMH) test stratified by region and baseline disease
severity (IGA=3 vs IGA=4). Values after first rescue treatment
used were set to missing (censored); patients with missing values
were considered as non-responders. Analyses were conducted
using SAS® version 9.4 (SAS Institute, Cary, NC, USA).

RESULTS
Patients

A total of 421 patients who received placebo + TCS
or dupilumab 300 mg q2w + TCS for 52 weeks were
included in this analysis. Baseline demographics and
characteristics were balanced between the treatment
groups and showed considerable baseline disease burden
(Table II).



ActaDV

ActaDV

Table II. Baseline demographics and disease characteristics

Dupilumab

Placebo 300 mg q2w

qw + TCS + TCS

(n=315) (n=106)
Age, years, mean+SD 36.6+13.0 39.6+14.0
Male sex, n (%) 193 (61.3) 62 (58.5)
EASI (range 0-72), mean+SD 32.6+12.9 33.6+13.3
Peak Pruritus NRS score (range 0-10), mean+SD 7.3+1.8 7.4+1.7
DLQI (range 0-30), mean+SD 14.7+7.4 14.5+7.3

DLQI: Dermatology Life Quality Index; EASI: Eczema Area and Severity Index;
NRS: numerical rating scale; q2w: every 2 weeks; qw: weekly; SD: standard
deviation; TCS: topical corticosteroids.

Efficacy

Atweek 16, 84.0% of dupilumab + TCS-treated patients
achieved clinically meaningful improvement, while using
less TCS (16% of dupilumab-treated patients received
TCS as rescue medication during the 52-week period,
vs 48% in the placebo group (26)), in signs, symptoms,
or QoL, defined as achieving EASI-50, or >3-point
improvement from baseline in Peak Pruritus NRS, or
>4-point improvement from baseline in DLQI compared
with placebo + TCS (52.7%; p<0.0001) (Fig. 1A). A
higher proportion of patients treated with dupilumab +
TCS compared with placebo + TCS achieved clinically
meaningful improvements in all 3 domains of AD at week
16 (60.4% vs 18.7%; p<0.0001) (Fig. 1B).

Altogether, the proportion of patients who achieved
clinically meaningful improvement in at least one of the
5 endpoints (EASI, Peak Pruritus NRS, DLQI, POEM,
or PGADS) was significantly higher in the dupilumab
group compared with the TCS-only group at week 16
(85.8% vs 56.5%) (Fig. STA"Y).

*https://doi.org/10.2340/actadv.v101.307
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Overall, from baseline through 1 year, more dupilu-
mab + TCS-treated patients achieved clinically relevant
improvement in Peak Pruritus NRS, EASI, and DLQI
vs control (Fig. 2A).

Most patients (64.2%) treated with dupilumab + TCS
achieved no or minimal disease in at least one of the
AD domains as early as after the first dose (vs 41.6% in
the placebo + TCS group; p<0.0001). This proportion
increased through 6 months (80.2% of dupilumab +
TCS-treated and 40.0% of placebo + TCS-treated pa-
tients; »p<0.0001, Fig. 2B) and was sustained through 1
year (75.5% of dupilumab + TCS-treated and 29.2% of
placebo + TCS-treated patients; p<0.0001; Fig. 2B). In-
terestingly, among patients who achieved no or minimal
disease in at least one of the AD domains at week 16,
a higher proportion of patients in the dupilumab + TCS
group, vs placebo + TCS, also achieved no or minimal
disease in at least one other domain at 6 months (82.4%
vs 59.6%). This proportion was sustained through 1 year
(80.0% vs 56.0%). In addition, a significantly higher
proportion of dupilumab + TCS-treated patients achieved
no or minimal disease in all 3 AD domains (EASI <7 and
Peak Pruritus NRS scores <4 and DLQI <5) compared
with placebo + TCS as early as week 2. These improve-
ments were sustained at 6 months (44.3% vs 10.2%) and
1 year (35.8% vs 8.3%), while using less TCS/calcineurin
inhibitors (TCI) or systemic rescue therapy, as previously
reported (26) (Fig. 2C-E).

Finally, significantly more dupilumab-treated patients
reported a PGADS of “good, very good, or excellent” at
6 months compared with patients who received TCS only
(67.9% vs 35.9%; p<0.0001) (Fig. S1B"). Together, the
proportion of patients who achieved no or mild/minimal
disease in at least one of the 5 outcome measures was

Placebo + TCS
(N1=166)

Dupilumab 300 mg gq2w + TCS
(N1 =289)

60.4%"**=

N

QO ensis0

O > 4-point improvement in DLQI
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Pruritus NRS improvement in DLQI

O EASI-50 and 2 3-point improvement in Peak Pruritus NRS
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Fig. 1. (A) Percentage of patients achieving Eczema Area and Severity Index (EASI)-50 or = 3-point improvement in Peak Pruritus NRS score or = 4-point
improvement in Dermatology Life Quality Index (DLQI) from baseline at week 16. (B) Percentage of patients achieving EASI-50 and = 3-point improvement
in Peak Pruritus NRS score and =4-point improvement in DLQI from baseline at week 16. Venn diagrams generated using areas proportional to the
number of patients achieving 1, 2, or 3 of the individual endpoints relative to the number of patients achieving =1 endpoints (N1; placebo n=166,
dupilumab g2w n=289). @Percentages in the Venn diagrams are calculated over the population in the treatment arm. ***p <0.0001 vs placebo + TCS.
DLQI: Dermatology Life Quality Index; EASI-50: =50% improvement from baseline in Eczema Area and Severity Index; NRS: numerical rating scale;

q2w: every 2 weeks; qw: weekly; TCS: topical corticosteroids.
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Fig. 2. Clinically meaningful improvement in signs (Eczema Area and Severity Index; EASI), symptoms (Peak Pruritus numerical rating
scale (NRS)), and quality of life (Dermatology Life Quality Index; DLQI) throughout the treatment period. (A) Changes in Peak Pruritus NRS
score, EASI, and DLQI from baseline to week 52 among all patients included in the CHRONOS study. (B) Percentage of patients achieving EASI <7, or
ients achieving EASI <7, and Peak Pruritus NRS score
RS score <4, and DLQI <5 at week 52. (E) Percentage
week 52. The color scale graphic displays the changes
in absolute values from baseline (red) to week 52 (blue) for each outcome. Venn diagrams generated using areas proportional to the number of patients
achieving 1, 2, or 3 of the individual endpoints relative to the number of patients achieving > 1 of the endpoints (N1; week 24: placebo n=126, dupilumab
every 2 weeks (q2w) n=85; week 52: placebo n=92, dupilumab g2w n=80). @Percentages in the Venn diagrams are calculated over the population in
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significantly higher in the dupilumab group compared
with the placebo group at 6 months (80.2% vs 45.4%)
(Fig. S1B"). This rate of responders was sustained at 1
year (79.2% vs 32.7%; p<0.0001) while using less TCS/
TCI or systemic rescue therapy, as previously reported
(26) (Fig. SI1Ch).

Fig. 3 is an example photograph of a patient treated
with dupilumab q2w + TCS in the CHRONOS study who
achieved initial accepted target (=4-point improvement
in DLQI) at week 16 and achieved minimal disease (Peak
Pruritus NRS score <4 and DLQI <5) at week 52.

Safety

In this trial, dupilumab was well tolerated overall and had
an acceptable safety profile, as reported previously (26).
Adverse events that were more commonly reported with
dupilumab treatment than placebo included conjunctivitis
(14% dupilumab q2w vs 8% placebo) and injection-site
reactions (15% dupilumab q2w vs 8% placebo), whereas
exacerbations of AD were reported more commonly
with placebo treatment (20% dupilumab q2w vs 47%
placebo) (26). Most adverse events related to dupilumab
were of mild or moderate severity and did not lead to
drug discontinuation. All cases of conjunctivitis in the
dupilumab g2w group were mild or moderate, resolved
with topical eye treatment, and did not lead to treatment
discontinuation (26).

DISCUSSION

In clinical practice, physicians and patients work together
toward achieving optimal disease control and share deci-
sions about continuing, switching, combining, increasing
dose, or stopping therapy depending on multiple factors
(2,25).

In these analyses, treatment of adults with moderate-
to-severe AD with dupilumab + TCS provided a rapid
and sustained multidimensional benefit, improving not

EASI-50

Peak Pruritus
NRS POEM=7 SCORAD-50

= pLQk*
Week 16 x x v x x

Week 52 x v v v v 0 0 0 0

IGA EASI  SCORAD Pruritus  POEM
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only skin signs, but also intensity and frequency of
symptoms as well as health-related QoL. Most patients
treated with dupilumab achieved these improvements
soon after the first dose of treatment, and the rate of
response to treatment improved and/or was sustained
through the entire 1-year treatment period, despite reduc-
tion in TCS use. In line with an international consensus
to provide a framework for a treat-to-target approach
for systemic treatment in AD (25), two approaches were
investigated in these analyses. The first represented an
initial acceptable treatment target at week 16, defined
as minimal clinically meaningful improvements in AD
signs (EASI-50), symptoms (>3-point improvement in
Peak Pruritus NRS), and QoL (>4-point improvement
in DLQI). However, by definition of this composite end-
point, patients with very high disease burden at baseline
may still experience moderate-to-severe AD at week 16
despite clinically meaningful improvements. Conse-
quently, the second approach was designed to represent
an optimal treatment target, defined as achieving no or
mild disease characteristics in AD signs, symptoms, or
QoL at 6 months and 1 year.

Because the impact of AD is multidimensional, and
no single instrument captures the full burden of disease
and benefit of treatment, composite assessments are re-
levant for a holistic approach to disease assessment and
management (25, 29); these assessments provide rele-
vant information to physicians when selecting the best
treatment options for their patients. This is particularly
relevant for patients who do not achieve regulatory
endpoints, which measure only the extent and severity
of skin lesions.

Indeed, a pooled analysis of dupilumab phase 3
clinical trials in a subpopulation of adult patients with
moderate-to-severe AD who did not achieve the regu-
latory endpoint of clear or almost clear skin (IGA 0/1)
showed that most of these patients achieved clinically
meaningful and statistically significant improvements in
multiple measures, such as a reduction in Peak Pruritus

Fig. 3. (A) Patient before-after photographs. (B) Achieving only
Dermatology Life Quality Index (DLQI) = 4-point improvement
at week 16 with Peak Pruritus numerical rating scale (NRS)
score <4, DLQI <5, Patient-Oriented Eczema Measure (POEM)
total score <7, and SCORing Atopic Dermatitis (SCORAD)-50
at week 52. (C) Changes from baseline in Investigator’s Global
Assessment (IGA) score, Eczema Area and Severity Index
(EASI), SCORAD total score, Peak Pruritus NRS score, POEM total
score, and DLQI at week 52. ®The patient achieved = 4-point
improvement from baseline in DLQI at week 16 and DLQI <5

; at week 52. The spider graph shows percentage improvement
b4 in each outcome. The color scale graphic displays the changes
0 in absolute values from baseline (red) to week 52 (blue) for
bLai each outcome.
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NRS or an improvement in POEM score or DLQI (30).
These findings were subsequently confirmed in another
post hoc analysis of a trial in adolescent patients, in which
patients who still had an IGA >1 (mild disease) after 4
months of treatment with dupilumab had achieved clini-
cally significant improvement in Peak Pruritus NRS and
Children’s Dermatology Life Quality Index compared
with placebo (31).

These observations from phase 3 studies were also
supported by the real-world evidence. In another real-
world data study, most adults with moderate-to-severe
AD resistant to immunosuppressive systemic treatment
achieved response to dupilumab treatment in all 3 AD
domains investigated: AD signs (75% improvement in
EASI (EASI-75)), symptoms (=4point improvement in
Peak Pruritus NRS), and QoL (>4-point improvement
in DLQI) after 16 weeks of treatment (32). These im-
provements were sustained over 1 year of treatment with
dupilumab. In addition, the perceived clinical benefit
was confirmed by the very low rate of treatment discon-
tinuations after 1 year due to ineffectiveness (4.3%) in
a population in which most patients had failed multiple
oral immunosuppressive treatments before initiating
dupilumab). Another real-world evidence study in 543
adult patients with AD treated with dupilumab 300 mg
q2w, reported that 98% of patients achieved improvement
in at least one of the AD domains (EASI-75 or >4-point
improvement in Peak Pruritus NRS or >4-point improve-
ment in DLQI) at week 16 (33). Finally, in a systematic
review and meta-analysis including 22 studies and 3,303
adult patients with AD in a real-world setting, up to 85%
of patients treated with dupilumab achieved EASI-50 at
week 16. In addition, patients achieved 48% and 68%
reduction in weekly Peak Pruritus NRS and DLQI at
week 16, respectively (34). Together, these data high-
light the utility of a broader set of multiple measures, to
evaluate response to treatments beyond the stricter and
conventional IGA “clearance” endpoint, and to more
comprehensively characterize improvements in AD
signs, symptoms, and QoL in all patients.

Strengths and limitations

The data used in this analysis were derived from a
randomized, double-blind, placebo-controlled trial and
assessed both clinician- and patient-reported outcomes
of AD severity. Robust randomized, controlled studies
provide the most rigorous assessment of a drug’s benefit/
risk profile. Measures of Peak Puritus NRS and DLQI,
which are easy to perform in the clinical setting in addi-
tion to measure of clinical severity, can provide evidence
of' a more complete response to therapy compared with
assessing the effect of therapy on disease signs alone. Be-
cause “shared decision-making” is strongly encouraged
by patient advocate groups, multidimensional measures
are more likely to resonate with patients and caregivers
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in any discussions of therapeutic options compared with
endpoints required by regulatory agencies.

This analysis builds on previous findings, which show-
ed that dupilumab provides important clinical benefits
in adult patients over 16 weeks of treatment (30), pro-
vides sustained long-term control in most patients (19,
20), and highlights the need to evaluate patients with
moderate-to-severe AD with long-standing disease over
an extended period. A limitation of this study is that
many of the outcomes presented here were not part of
prespecified analyses.

Conclusion

A large majority of patients (84%) with moderate-to-
severe AD treated with dupilumab every other week in
combination with TCS achieved a satisfactory treatment
response in at least one AD domain (signs, symptoms,
or QoL) after 4 months of treatment, and 64% achieved
improvement equivalent to minimal disease in at least
one AD domain after the first dose. Most importantly for
a chronic relapsing disease, in patients achieving minimal
disease in one domain at 4 months, this response was
sustained over 1 year of treatment, with the majority of
patients achieving minimal disease in at least one other
domain. Given the multidimensional nature of AD, eva-
luation based solely on AD signs does not capture the
full treatment benefit of dupilumab relevant to patients
with AD and their clinicians. Hence, a definition of
response based on broader criteria, which incorporate
signs, symptoms, and QoL, is more representative of
the patient experience and will empower more impactful
clinical decision-making.
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