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ABSTRACT

Introduction: Atopic dermatitis (AD) is a
chronic, relapsing disease that can start at any
age and has a significant negative impact on
quality of life, including a significant itch buz-
den. Here we report the proportion of patients
in a real-world study achieving a complete/
almost complete resolution of itch, as measured
by the Peak Pruritus Numeric Rating Scale (PP-
NRS) and improvement in overall disease sever-
ity score (ODS), in patients aged>12 years with
moderate-to-severe AD up to 3 years after com-

mencing dupilumab treatment.
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Methods: PROSE is an ongoing, prospective,
observational, multicenter registry in the USA and
Canada, collecting real-world data from patients
aged>12 years with moderate-to-severe AD who
initiated dupilumab in accordance with country-
specific prescribing information. Assessments
include patient-reported PP-NRS (range 0-10) and
clinician-measured ODS score (range 0-4).
Results: A total of 857 patients were enrolled,
of whom 42% were male and 6.4% were adoles-
cents aged>12 to <18 years. The mean [standard
deviation (SD)] age was 40.1 (17.9) years, and the
duration of AD was 17.4 (16.2) years. The subse-
quent mean (SD) duration of dupilumab treat-
ment was 23.1 (13.7) months. The proportion
of patients achieving complete/almost complete
itch resolution (PP-NRS score of O or 1) improved
consistently over time, from 2.7% (17/622) of
patients at baseline to 56.3% (58/103) at 3 years.
Additionally, by year 3, 65.1% (54/83) of patients
had an ODS score of no/minimal disease (score
of 0 or 1), versus 2.2% (19/852) at baseline.
Conclusions: In this real-world setting of the
PROSE registry, adult and adolescent patients
with moderate-to-severe AD followed up for up to
3 years after the initiation of dupilumab treatment
experienced sustained and substantial improve-
ment in pruritus and ODS, using the stringent
endpoints of PP-NRS O or 1 and ODS O or 1.
Trial Registration: ClinicalTrials.gov identifier:
NCT03428646.
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Graphical Abstract:

BACKGROUND AND OBJECTIVE

Atopic dermatitis (AD) often involves intense
itch, which can have a significant negative
impact on quality of life.

We report on itch and disease severity in
patients with moderate-to-severe AD,

3 years after starting dupilumab treatment. )

RESULTS
+ 3-year data from real-world PROSE registry

+ BST patients aged = 12 years that started using dupilumab to treat their AD
- As of the interim analysis date, 103 patients completed
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3-year data from the real-world PROSE registry, showed that the

majority of adult and adolescent patients with moderate-to-severe
AD receiving dupilumab treatment experienced sustained
improvement in itch and overall disease severity.
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PLAIN LANGUAGE SUMMARY

Atopic dermatitis (AD) is a long-term condi-
tion with rashes, inflammation and intense
itching that disturbs sleep and daily activities.
Dupilumab is used to treat AD when topical
medications are not adequate. Our aim was
to find out how many patients showed no or
minimal itch and AD severity when patients
use dupilumab over the long term in the real
world. The PROSE real-world registry collected
information on 857 adults and adolescents
with AD who were prescribed dupilumab by
their doctors. Patients in the registry reported
their itch weekly on a scale from O (no itch) to
10 (worst possible itch). At the study start, and
up to 36 months later, their doctor graded the
severity of their AD from O (no disease) to 4
(severe disease). We measured how many PROSE
patients had no/minimal itch and AD severity
(in both cases, scores of 0 or 1) for up to 3 years
after they started dupilumab treatment. At the
study start, 2.7% of the patients had no or mini-
mal itch. For those patients still being observed
after 36 months (about 12% of the starting
sample), 56.3% of the patients had no or almost
no itch; the severity of AD improved similarly.
These results show that many patients with AD
receiving dupilumab can experience complete or
almost complete itch and/or AD relief, although
other medications could also have helped these
patients improve. Our results are useful for doc-
tors treating AD.

Keywords: Atopic dermatitis; Disease control;
Dupilumab; Efficacy; Patient-reported outcomes;
Real-world study; Safety

Key Summary Points

Patients with moderate-to-severe atopic der-
matitis (AD) experience a substantial health
burden dominated by pruritus which can
profoundly impact sleep, daily functioning
and quality of life.

The PROSE registry was designed to collect
real-world data from patients aged>12 years
with moderate-to-severe AD who initiate
dupilumab in accordance with country-spe-
cific prescribing information.

Data from the PROSE registry study under-
went an interim analysis to assess the effec-
tiveness of using dupilumab in treating AD in
adolescents and adults in a real-world setting
over 3 years, as assessed using clinician-
assessed measures of AD disease severity and
patient-reported measures of symptoms and
quality of life.

These data showed that the majority of
patients achieved complete/almost com-
plete resolution of patient-reported itch and
clinician-reported overall disease severity at
3 years after first commencing dupilumab
treatment.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/m9.
figshare.28554257.

INTRODUCTION

Atopic dermatitis (AD) is a chronic, relapsing
disease that can start at any age and has a sig-
nificant negative impact on quality of life [1].
Patients with moderate-to-severe disease experi-
ence a substantial burden dominated by pruri-
tus, which can profoundly impact sleep, daily
functioning and quality of life [1, 2].
Dupilumab is a fully human monoclonal
antibody that blocks the shared receptor com-
ponent for interleukin (IL)-4 and IL-13, and
thus inhibits the signaling of both cytokines.
These cytokines are thought to be key drivers of
the type 2 inflammation that characterizes AD
and a number of other diseases that are often
comorbid with AD, such as asthma, allergic
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rhinitis and food allergies [3]. Clinical trials of
dupilumab in AD have demonstrated signifi-
cant improvements in signs and symptoms of
AD, including pruritus and quality of life [4, 5],
with good efficacy and acceptable safety results
reported for up to 5 years of dupilumab treat-
ment in a clinical trial extension study and two
real-world studies [6-8]. A retrospective analysis
of 356 patients treated with dupilumab found a
correlation between improvements in Peak Pru-
ritus Numeric Rating Scale (PP-NRS) scores and
both Dermatology Life Quality Index (DLQI)
and Patient-Oriented Eczema Measure scores [9].
In addition, the authors of a pooled analysis of
two phase 3 trials also reported improvements in
quality of life measures in parallel with PP-NRS
improvements following 2 weeks of treatment,
which were maintained through week 16 [5].

PROSE is an ongoing, prospective, obser-
vational, multicenter registry in the USA and
Canada, designed to collect real-world data from
patients aged > 12 years with moderate-to-severe
AD who initiate dupilumab in accordance with
country-specific prescribing information (Clini-
calTrials.gov identifier: NCT03428646). A previ-
ous interim analysis of PROSE registry data over
a 2-year period revealed substantial and sus-
tained improvements in AD signs [as measured
by the Eczema Area and Severity Score (EASI),
symptoms (including PP-NRS), quality of life
(DLQI) and a one-item clinician-assessed global
severity question, the Overall Disease Severity
(ODS) score] [10].

As an observational registry study, no specific
protocol response definitions were mandated in
PROSE. The ODS score asks the clinician to rate
the answer on a 0 to 4 scale to the question,
“Taking into account all important aspects char-
acterizing the severity of AD, how would you
grade your patient’s AD at this time?”. A related
measure of clinician-assessed global AD sever-
ity, the Investigator’s Global Assessment (IGA),
which only addresses the severity of certain
lesional signs, is universally utilized in clinical
trials of advanced systemic AD treatments; it is
often also rated on a O to 4 scale.

For itch, the percentage of patients in a treat-
ment group experiencing at least a 4-point
reduction in PP-NRS is a typical response defini-
tion in clinical trials of advanced systemic AD

treatments, including those for dupilumab [11,
12]. Recently, achievement of a PP-NRS score
of 0/1 has started to be used as an endpoint in
randomized clinical studies assessing new treat-
ments for moderate-to-severe AD, and has been
described as a stringent, high-threshold end-
point [13-16]. While this endpoint is considered
to be stringent by some, no analysis has shown
whether a response definition based on PP-NRS
scores of 0 or 1 is clinically distinguishable from
any other cutoff point. Nevertheless, the availa-
bility of data reporting this endpoint in patients
treated with some advanced therapies may allow
for indirect comparisons, with the caveat that
a different study design and population differ-
ences must also be considered.

The present interim analysis of the PROSE
study was conducted to report the proportion
of patients achieving PP-NRS scores of 0/1 over
time, and also the achievement of no/mini-
mal disease (a score of O or 1) on the clinician-
assessed ODS, in patients older than 12 years
with moderate-to-severe AD, 3 years after start-
ing dupilumab treatment.

METHODS

The detailed design of the PROSE registry has
been reported previously [17]. Briefly, PROSE is
an ongoing, prospective, observational, multi-
center registry of patients with AD treated with
commercially available dupilumab, as per coun-
try-specific prescribing information, across the
USA and Canada; enrollment was completed as
of 2022. At the baseline visit, eligible patients
aged>12 years with moderate-to-severe AD
received their first administration of dupilumab.
Subsequently, there were no further restric-
tions on the use of dupilumab or concomitant
medications that were deemed necessary by the
treating physician. Patients were encouraged to
remain in the registry even if dupilumab treat-
ment was discontinued, although patients were
not allowed to restart dupilumab. The PROSE
study received institutional review board/eth-
ics committee approval, and all patients pro-
vided informed consent. Data were anonymized
in compliance with the Health Insurance
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Portability and Accountability Act (HIPAA). All
patients with up to 3 years of data are included
in this paper, based on an interim data analysis
with a database lock date of November 2022.

Baseline was defined as the day that the patient
received the initial dose (i.e. loading dose) of com-
mercially available dupilumab. ODS was assessed
by the clinician at each clinic visit. In answer to
the question “Taking into account all important
aspects characterizing the severity of AD, how
would you grade your patient’s AD at this time?”,
the clinician would rate the patient as either O (no
disease), 1 (minimal disease), 2 (mild disease), 3
(moderate disease) or 4 (severe disease). During
the prior week, patients reported pruritus using
the PP-NRS (score ranging from O to 10, with O
being no itch and 10 being worst possible itch).
Clinic visits were scheduled per the clinician’s
standard of care; for analytic purposes, clinic vis-
its were fit into visit windows, such that the post-
baseline visits were month 3 (+1 month), month
6 (£2 months) and every 6 months (+2 months)
thereafter. PP-NRS was assessed outside of clinic
visits weekly and captured via diaries or call
center interactions. Patients who discontinued
dupilumab (permanently or temporarily) were still
eligible and encouraged to continue in the study.
Patients who left the study before the 60-month
visit were asked to complete an early termination
visit. Adverse events (AEs) were recorded for the
duration of the study and were coded using the
Medical Dictionary for Regulatory Activities ver-
sion 22.0.

RESULTS

The sociodemographic, treatment history, dis-
ease characteristics and disease burden of the
initial 315 patients included in the PROSE reg-
istry have been reported previously [14], as has
a detailed analysis of the disease burden and
safety data for the 632 patients analyzed at
2 years during a prior interim analysis [18]. By
the cutoff date for the present interim analysis,
857 patients had been enrolled in PROSE, with
189 (22.1%) having withdrawn from the study
at the time of the data cutoff. The most com-
mon reasons for discontinuing from the study

were withdrawal of consent (76 patients, 8.9%)
and loss to follow-up (30 patients, 3.5%). In
this study 42% of patients were male and 6.4%
were adolescents (aged>12 to< 18 years). The
mean [standard deviation (SD)] age of patients
included was 40.1 years (17.9), with a mean (SD)
AD treatment duration of 17.4 (16.3) years.

At the time of this analysis, the mean (SD)
duration of dupilumab treatment was 23.1 (13.7)
months, with 103 patients completing 3 years
of treatment. Itch, as measured by the PP-NRS,
improved consistently from a baseline mean
(SD) value of 7.1 (2.26) to a mean (SD) score of
1.9 (2.35) at 3 years. In addition, the proportion
of patients achieving a complete/near complete
resolution score of 0 or 1 for PP-NRS improved
consistently over time from 2.7% (17/622) at
baseline to 56.3% (58/103) at 3 years in this
patient group (Fig. 1a).

At baseline, most patients (88.9%) had an ODS
score of moderate (55.9%) or severe (33.0%), with
the remaining 11.1% of patients having mild
disease (8.3%), minimal disease (1.6%). No dis-
ease (0.6%) or missing (0.6%). By year 3, 65.1%
(54/83) of patients had an ODS score of no or
minimal disease (score of O or 1) (Fig. 1b).

In the 3-year cohort, AE rates were similar
to those at 2 years and were reported at a rate
of 27.7 AEs per 100 patient-years; serious AEs
were reported at a rate of 1.6 serious AEs per 100
patient-years.

DISCUSSION

Real-world evidence from registry studies like
PROSE offers valuable insights into the disease
burden of AD and supports the effectiveness of
treatments in more realistic clinical settings—
compared to strictly controlled clinical trials—
for patients with a wider range of disease burden.
A recent meta-analysis of 22 real-world studies
with durations of up to 52 weeks of dupilumab-
treated patients with AD demonstrated sustained
and clinically meaningful effectiveness, support-
ing its long-term use [19].

The protocol for the PROSE registry did not
mandate specific response definitions. In clinical
trials for dupilumab, the main clinician-assessed
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primary and co-primary endpoints were the
achievement of clear or almost clear skin, as
assessed by the IGA, and a 2 75% improvement
from baseline to endpoint in EASI score (also
known as the EASI-735). In the present analysis,
we focused on AD severity over time based on the
proportion of patients whose ODS, as assessed by
the clinician, was O or 1 (no or minimal disease).

This update from the PROSE registry aimed
to facilitate a deeper understanding of the
real-world disease burden in terms of the res-
olution of chronic itch in patients with mod-
erate-to-severe AD, up to 3 years after starting
dupilumab. The proportion of patients achiev-
ing complete/near-complete resolution of itch
increased over time, with a sustained pattern
of improvement during the first 3 years of the
PROSE registry, a time frame not generally cap-
tured in clinical trial research. For itch, we meas-
ured response using a PP-NRS score of O or 1, as
has recently been used by authors examining
other treatment modalities for AD [13, 15, 20].

This research adds to recent clinical studies
which utilize a stringent measure for PP-NRS
(complete/near-complete itch resolution), in
contrast to the more commonly utilized clini-
cally meaningful 3-point and 4-point improve-
ment in PP-NRS used in most AD clinical stud-
ies, including those studying dupilumab [11,
12]. Itch resolution using the PP-NRS of 0/1 is a
stringent, high-threshold and relevant endpoint
that may offer an appropriate tool to evaluate
the effectiveness of patient care in the real-world
as well as in the clinic [21] and be a useful way
to show a high-threshold response to treatment
in moderate-to-severe AD [16].

The patients included in this analysis had a
high disease burden at baseline, with baseline itch
and ODS scores indicative of moderate-to-severe
AD [22]. This analysis of the PROSE registry of
dupilumab-treated patients with AD demonstrates
that with effective treatment, most patients can
achieve almost complete control of itch.

The findings in this study are limited by the
real-world design of the PROSE registry, including
the lack of a comparator or placebo group and no
a priori statistical hypothesis. The PROSE registry
worldwide generalizability may be restricted as
only patients from North America were enrolled.
However recent results from the multinational

GLOBOSTAD study are extremely comparable
[23]. A small number of patients were clinician-
rated as having mild or even no overall disease
severity at baseline; presumably, this reflects either
ebbing of the disease subsequent to the decision
to prescribe dupilumab (and prior to the admin-
istration of the loading dose) or therapeutic ben-
efit from other treatment modalities. Although all
patients had to start dupilumab treatment at base-
line to be included in the registry, there were no
constraints on their subsequent dosing or usage
of dupilumab, or other concomitant treatments
for AD. Therefore, improvements in this patient
sample cannot be fully attributed to the use of
dupilumab treatment. This is an interim analysis
of an ongoing study, only a minority of patients
had observations at month 36, which limits inter-
pretation of the results; further publications at the
end of the study will fully reflect data from all
patients that remained in the study at 3 years.

CONCLUSIONS

In this real-world setting of the PROSE registry,
adult and adolescent patients with moderate-
to-severe AD up to 3 years after the initiation
of dupilumab treatment experienced sustained
improvement in signs and symptoms, with the
majority having near-complete/complete itch
resolution and no/minimal disease activity.
These results support and add to the previous
findings from both the PROSE registry and the
dupilumab clinical trial program in AD, showing
that dupilumab is suitable for the long-term treat-
ment of patients with moderate-to-severe AD.
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