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C. Elise Kleyn . Sébastien Barbarot . Catherine Reed . Serena Losi .

Lill-Brith von Arx . Camille Robert . Peter Anderson . Susanne Grond .

Antonio Costanzo

Received: May 19, 2022 / Accepted: July 12, 2022 / Published online: August 1, 2022
� The Author(s) 2022

ABSTRACT

Introduction: Moderate to severe atopic der-
matitis (AD) is associated with a significant disease
burden, impacting sleep, quality of life, and treat-
ment needs. The aim of this study was to charac-
terize disease burden and treatment patterns for
adults with moderate to severe AD in three Euro-
pean countries: France, Italy, and the UK.
Methods: This retrospective analysis of adult
patients with moderate to severe AD in Europe
used medical records and physician/patient sur-
vey data collected in August 2019 to April 2020.
Demographic and baseline disease characteristics,
information on current comorbidities, disease

flares, and current and previous treatments were
collected by the physician. Patient-perceived
burden was assessed using patient-reported out-
come (PRO) questionnaires, which were com-
pleted on a voluntary basis and included the
following instruments: Patient-Oriented Eczema
Measure (POEM), Dermatology Life Quality Index
(DLQI), EuroQol five-dimensional (EQ-5D), and
Work Productivity and Activity Impairment
(WPAI). Disease severity was subjectively assessed
by physicians and was based on their own defini-
tion of the terms mild, moderate, and severe. Data
were analyzed descriptively.
Results: The physician-reported sample inclu-
ded 912 patients with moderate to severe dis-
ease from France (n = 314), Italy (n = 309), and
the UK (n = 289); approximately 30% of
patients provided PRO data. Across these
countries, 22–41% of patients reported current
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flares; mean POEM and DLQI scores were
10.6–13.1 and 9.5–11.1, respectively, indicating
a high disease burden. However, systemic ther-
apy use was low (e.g., conventional systemics
were used by 18–24% of patients). Physician-
assessed disease severity did not fully align with
EASI scores, indicating that factors in addition
to skin signs are impacting AD severity.
Conclusion: Patients with moderate to severe
AD report significant disease burden, high-
lighting unmet treatment needs, particularly
with respect to the underuse of systemic treat-
ments despite AD being a systemic disease and
the associated disease burden.

Keywords: Atopic dermatitis; Patient-reported
outcomes; Real-world data; Treatment patterns

Key Summary Points

Why carry out this study?

With new therapies for adult patients with
moderate to severe AD in European
countries, the need to better understand
the burden of disease and real-world
treatment patterns for this patient
population remains of key importance.

This country-specific analysis provides
insights from a patient–physician survey
on patient and disease characteristics,
including current flare status, treatment
patterns, and comorbidities, and describes
PROs in adults with moderate to severe AD.

What was learned from the study?

Results of the analysis indicate that adult
patients with moderate to severe AD have
a significant disease burden and unmet
treatment needs, including the under-
utilization of systemic treatments, despite
AD being a systemic disease.

Findings of the current analysis are
supported by those of previously
conducted analyses, including a large
European prospective observational study
and other retrospective real-world studies
in patients with moderate to severe AD.

INTRODUCTION

Atopic dermatitis (AD) is a chronic, relapsing
inflammatory disorder characterized by erythe-
matous, pruritic, dry, scaly, and often licheni-
fied skin [1–4]. It is linked to aberrant
immunologic responses [3] and, as such, is
associated with common atopic comorbidities,
including asthma and allergic rhinitis [5–7]. It is
also associated with non-atopic comorbidities,
such as depression, anxiety, bacterial and viral
infections, and obesity [5–7].

The onset of AD most commonly occurs in
early childhood, with up to 25% of children
affected by the condition [2]. As most cases of
childhood AD resolve by adulthood, AD is less
common in adults than children. However, AD
can persist or even start in adulthood, and one
in four adults with AD report adult onset [8].
The prevalence of AD in adults has been repor-
ted as 4.4% in the European Union (EU), 3.6%
in France, 8.1% in Italy, and 2.5% in the UK [9].
Among patients with AD in the EU, the pro-
portion with moderate to severe disease varies
from 46% to 66% depending on the patient-
reported measurement scale used [Patient Glo-
bal Assessment (PGA) 46%; Patient-Oriented
Eczema Measure (POEM) 53%; Patient-Oriented
Scoring of Atopic Dermatitis (PO-SCORAD)
66%] [9]. Severe AD represents a small propor-
tion of the overall AD population (3–13%),
regardless of measure or region [9].

According to a US population-based survey,
pruritus is the most burdensome symptom of
AD across all severities of adult AD, although
additional signs, symptoms, and sequelae of
scratching become more prominent in severe
AD [10]. Other symptoms with an important
impact on health-related quality of life (HRQoL)
include skin pain and sleep disturbance. In
addition, AD of any severity had a limiting
effect on lifestyle in over half of patients
(51.3%), impacted daily activities in 43.3%, and
led to avoidance of social interaction in 39.1%
of patients. This negative impact was greater in
patients with severe disease than in those with
moderate disease. Other studies have also
shown that AD is associated with mental health
symptoms or conditions, functional
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impairment, and reduced HRQoL, and nega-
tively impacts on social, work-related, and
intimate aspects of life [11–16].

European guidelines published in 2018
[17, 18] suggested that adults with severe AD
whose symptoms are not adequately controlled
with topical agents (e.g., emollients, corticos-
teroids, calcineurin inhibitors) should be con-
sidered for treatment with conventional
systemic immunosuppressants (e.g., cyclospor-
ine, methotrexate, azathioprine, mycopheno-
late mofetil), the biologic agent dupilumab,
phototherapy, or short-term oral corticosteroids
for acute flare management. However, cyclos-
porine was the only licensed oral medication for
AD at the time the guidelines were published;
importantly, treatment with cyclosporine
should not exceed 2 years because of common
side effects such as hypertension and (usually
irreversible) nephrotoxicity [17, 18]. Newer
treatments for AD include the oral selective
Janus kinase (JAK) inhibitors baricitinib,
upadacitinib, and abrocitinib, all of which were
recently approved in the EU for the treatment of
moderate to severe AD in adult patients who are
candidates for systemic therapy [19–21]. The
injectable interleukin-13 inhibitor tralok-
inumab has also been approved for this indica-
tion [22].

With newly emerging therapies and further
treatments in development [1, 23, 24], there is a
continuous need to better understand the bur-
den of disease and real-world treatment patterns
for adults with moderate to severe AD in Euro-
pean countries, particularly the barriers regard-
ing conventional (and on-label) treatments and
limitations of their use. Findings from recent
analyses of treatment patterns in the UK [25],
Europe [26], and the USA [27, 28] suggest a lack
of disease control with established therapies
and an unmet need for safe and effective tar-
geted agents for long-term disease control
[25, 26].

The objective of this study was to character-
ize the disease burden for adult patients with
moderate to severe AD using patient-reported
outcomes (PROs) and physician surveys in three
European countries: France, Italy, and the UK.
This country-specific analysis presents data on
patient and disease characteristics, including

current flare status, treatment patterns, and
comorbidities, and describes PROs in the con-
text of physician-defined disease severity in this
patient population.

METHODS

Study Design, Data Source, and Study
Participants

A retrospective observational study was con-
ducted using medical records and physician and
patient survey data from the Adelphi Atopic
Dermatitis Disease Specific Programme (DSP).
Adelphi DSPs are large, multinational, cross-
sectional (point-in-time) surveys that provide
current ‘‘real-world’’ data from both patients
and physicians at clinical practice sites, includ-
ing specialty physician practices [29].

The survey collected data from adult patients
(aged C 18 years) with physician-diagnosed AD
who were either currently experiencing or had a
history of moderate to severe disease. Data were
also collected from their primary care providers
[i.e., general practitioners (GPs)] or specialist
(dermatologist, allergist/immunologist) physi-
cians. The survey was conducted in France,
Italy, and the UK during the period August 2019
to April 2020. In the UK, recruitment of primary
care physicians (PCPs)/GPs included a small
proportion [8/62 (13%)] with a self-defined
special interest in dermatology, whereas
recruitment of PCPs/GPs in France and Italy did
not involve/require any special interest.
Although data were captured for patients with
mild, moderate, and severe disease, the analysis
focused on those currently with moderate to
severe disease.

Physicians were identified from publicly
available lists of healthcare professionals and
invited to participate in the DSP. For inclusion
in the study, physicians were required to be
actively involved in AD drug management and
have a minimum monthly workload of five
adult patients with moderate to severe AD,
including at least one patient with moderate
and one with severe AD. Physicians were
requested to complete a patient record form
(PRF) for each of the next five consecutive
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eligible patients consulting with AD. PRFs
included detailed information related to sub-
jective and objective clinical characteristics and
treatment.

All patients for whom a PRF was completed
were invited to complete a patient self-com-
pletion form (PSC) on a voluntary basis. If they
agreed to do so, the PSC was completed using
pen and paper after the consultation and inde-
pendent of the physician. The PSC was linked to
the physician-completed PRF and provided
patient insights into their disease, including
validated PROs.

Determination of Disease Severity

Disease severity was determined according to
the clinical judgment of consulting physicians.
Specifically, physicians were asked for their
overall assessment of the severity of AD for each
patient based on their own definition of the
terms mild, moderate, and severe.

Study Variables

Demographic and baseline disease characteris-
tics, as well as information related to current
comorbidities, were extracted from the PRFs.
Comorbidities were split into atopic and non-
atopic conditions, and information about them
was based on the physician’s knowledge of each
patient and their medical records. The PRFs also
provided data on disease flares (defined as an
acute episode/temporary worsening of symp-
toms, as per clinical judgment), and on current
topical therapy, including topical corticos-
teroids, topical calcineurin inhibitors, and
topical crisaborole, all reported either as
monotherapy or in combination. Systemic cor-
ticosteroids, conventional systemic therapies
(which included cyclosporine, methotrexate,
azathioprine, and mycophenolate mofetil but
excluded systemic corticosteroids), and dupilu-
mab were reported either as monotherapy or in
combination with topical agents.

Data on PROs were obtained from the PSCs
and included the self-administered measures
described below. The POEM questionnaire
assesses the frequency of AD symptoms over the

past week. The instrument covers seven
domains/items (itch, sleep, bleeding, weeping
or oozing, cracking, flaking, and dry or rough
skin), and total scores range from 0 to 28, with
higher scores indicating greater severity
[32, 33]. The Dermatology Life Quality Index
(DLQI) is a dermatology-specific questionnaire
that measures the impact of skin disease on
HRQoL. It comprises ten questions relating to
daily life in the last week and covers six
domains/items (symptoms and feelings, daily
activities, leisure, work and school, personal
relationships, and treatment). Total scores
range from 0 to 30, with higher scores indicat-
ing a greater impact on the patient’s life
[34, 35]. The three-level EQ-5D is a generic (i.e.,
non-disease-specific) instrument that provides
an assessment of general health/HRQoL [36].
Health utility index scores are generated with
country-specific algorithms and range from 0 to
1, with lower scores reflecting poorer HRQoL.
The Work Productivity and Activity Impairment
(WPAI) questionnaire measures the impact of
disease on work productivity and daily activities
over the past week. The instrument includes
four items (absenteeism, presenteeism, loss of
productivity and work, and impact on activi-
ties), and the score is expressed as a percentage,
with higher scores indicating a greater impact
[37].

Data were collected on the percentage of
patient body surface area (BSA) affected by AD.
Data provided by physicians on the PRFs were
used to calculate Eczema Area and Severity
Index (EASI) scores [30], which provide an
assessment of skin signs and extent of skin
involvement. Severity strata for the EASI, as
defined by Leshem and colleagues [31], were
applied as follows: 0, clear; 0.1–1.0, almost
clear; 1.1–7.0, mild; 7.1–21.0, moderate;
21.1–50.0, severe; 50.1–72.0, very severe.
Uncontrolled AD was defined as changeable or
deteriorating on the basis of physician descrip-
tion of current disease.

Statistical Analyses

Results are presented separately for patients
with moderate AD and those with severe
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disease, and for both groups combined (i.e.,
moderate to severe disease). Descriptive statis-
tics were provided for demographics and disease
characteristics (e.g., time since diagnosis,
comorbidities, flare status, treatment, etc.).
Continuous variables were described using
mean and standard deviation (SD). Categorical
variables were reported as the frequency and
percentage within each category. Univariate
tests were used to compare these variables
between patients with moderate versus severe
AD, and between patients flaring versus those
not flaring (for those with a flare history), i.e., t-
test for continuous variables, and Fisher’s exact
test for binary categorical variables. p-Values\
0.05 were considered statistically significant.

PROs (POEM, DLQI, EQ-5D, WPAI) were
compared between patients with moderate ver-
sus severe AD, and between those flaring versus
those not flaring, each using inverse probabil-
ity-weighted regression adjustment, a propen-
sity score type method that adjusts for potential
bias due to confounding factors. The moderate
versus severe AD comparison was adjusted for
age, sex, body mass index (BMI), and Charlson
Comorbidity Index. For the flaring versus not
flaring comparison, current AD severity was also
included as a confounding factor. For each PRO,
adjusted means with accompanying standard
errors within each group and a p-value com-
paring the adjusted means were reported.
Means and SDs, unadjusted for confounders,
were also reported within subgroups but were
not compared with statistical tests.

No imputation of missing data was con-
ducted, although PRFs were completed online,
which minimized missing data. A comparison
of baseline characteristics of patients complet-
ing versus those not completing PSC forms was
conducted using Fisher’s exact test for categoric
and t-test for numeric/continuous variables,
with p\0.05 indicating a statistically signifi-
cant difference between PSC responders and
nonresponders.

Compliance with Ethics Guidelines

The DSP fulfills the definition of a market
research survey under the EphRMA Code of

Conduct and is therefore conducted to market
research, rather than clinical, guidelines. Mar-
ket research surveys are exempt from requiring
institutional review board (IRB) approval; how-
ever, the Western IRB (WIRB) conducted a
methodological review of the atopic dermatitis
DSP and provided an exemption.

The DSP was conducted in compliance with
the ICH Declaration of Helsinki. Freely given,
specific and informed consent, was obtained
from each respondent to take part in the DSP
and for the processing of their personal data. All
data provided by physicians and patients were
anonymized.

RESULTS

Of 1517 patients surveyed across the three
countries (data provided by 307 physicians),
605 (40%) had mild disease, 746 (49%) had
moderate AD, and 166 (11%) had severe AD on
the basis of physician assessment. All patients
with mild AD had a history of moderate to
severe disease. Therefore, the current analysis
included 912 patients who currently had mod-
erate to severe AD on the basis of PRF comple-
tion (PRF population): 314 in France, 309 in
Italy, and 289 in the UK. In the PRF population,
78–84% of patients had AD of moderate severity
and 16–22% had severe disease (Table 1).

Across the three countries, 45–66% of
physicians were GPs or GPs with a special
interest in dermatology (UK only), and the
remainder were specialists, either dermatolo-
gists or allergists. In general, the proportion of
specialists was higher for patients with severe
than moderate disease, although this varied by
country. In France, 77% of patients with severe
AD were consulting with a specialist compared
with 43% in Italy and 58% in the UK. The
number of patients who voluntarily completed
PSCs (PSC population) was 261 (29%), includ-
ing 69 in France (22%), 128 in Italy (41%), and
64 in the UK (22%). In the PSC population,
75–88% of patients had moderate AD and
12–25% had severe disease across countries
(Table 2).
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Table 1 Baseline patient demographics and disease characteristics by atopic dermatitis severity in France, Italy, and the UK

Parametera France Italy UK

Mod/
Sev

Moderate Severe Mod/
Sev

Moderate Severe Mod/
Sev

Moderate Severe

Patients, N (%) 314

(100)

245 (78) 69 (22) 309

(100)

260 (84) 49 (16) 289

(100)

241 (83) 48 (17)

Age (years) 37.0

(15.2)

38.0

(15.8)

33.2

(12.5)

38.4

(15.2)

37.7

(15.4)

42.3

(13.8)

37.3

(16.5)

37.4

(16.7)

36.9

(15.7)

Sex (% male) 54 56 48 50 51 45 50 50 50

Ethnicity (% white) 82 82 84 94 94 98 78 78 81

BMIb 23.9

(3.3)

24.0 (3.2) 23.7

(3.5)

24.9

(4.2)

24.8 (3.6) 25.7

(6.7)

26.0

(4.6)

26.3 (4.7) 24.6

(3.6)

% employed 58 57 61 50 47 63 55 55 54

Time since diagnosisb

(years)

13.0

(13.5)

12.3

(13.5)

15.2

(13.4)

7.0

(9.3)

7.0 (9.5) 6.8

(8.3)

13.6

(13.0)

13.3

(12.8)

16.6

(15.3)

Current % BSA

affected

22 (17) 18 (14) 35 (21) 25 (18) 24 (17) 33 (20) 25 (20) 21 (15) 45 (25)

Current mean EASI

scoreb
9.5

(8.8)

6.9 (5.4) 18.6

(12.1)

8.1

(5.9)

7.5 (5.6) 11.2

(6.5)

11.7

(9.8)

9.8 (7.7) 21.6

(13.0)

Current EASI severity categoryb (%)

Clear (0–1) 4 4 0 2 2 0 2 2 0

Mild (1.1–7) 48 56 19 53 58 29 38 42 17

Moderate (7.1–21) 38 36 45 42 37 67 46 49 35

Severe (21.1–50) 10 3 35 4 4 4 13 7 46

Very severe (50.1–72) 0 0 1 0 0 0 1 0 2

Current disease status (%)

Controlledc 56 64 28 63 67 47 41 44 23

Improving 21 23 12 18 20 10 22 24 15

Stable 35 41 16 45 47 37 19 21 8

Uncontrolledd 44 36 72 36 33 53 59 55 77

Changeable 16 17 13 26 25 29 30 32 21

Deteriorating 28 19 59 10 8 24 29 23 57

Currently flaringb (%) 41 34 64 28 25 41 40 37 53
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Baseline Patient Characteristics

Baseline characteristics of patients currently
presenting with moderate to severe AD based on
the PRF population are summarized in Table 1.
Across the three countries, mean age was 37.0
(SD 15.2) to 38.4 (SD 15.2) years, 50–54% of
patients were male, and the mean time since AD
diagnosis was 7.0 (SD 9.3) to 13.6 (SD 13.0)
years. Current mean EASI scores for patients
ranged from 8.1 (SD 5.9) to 11.7 (SD 9.8), with
higher EASI scores in patients with severe AD.
Current EASI disease severity category was most
commonly mild (38–53%) or moderate
(38–46%), with severe/very severe disease
reported in 4–14% of patients; the remainder
were in the clear (2–4%) category. EASI disease
severity categories did not consistently match
physician-rated disease severity, although no
statistical analysis was performed. Baseline
characteristics were generally similar between
patients who completed PSCs and those who
did not, although in all three countries the
proportion of white patients was significantly
higher (p\0.05) among PSC responders than
among nonresponders, and some country-
specific statistically significant differences were
also observed (Supplementary Table 1).

Flares

The proportion of patients currently experi-
encing a flare ranged from 28% to 41% across
the three countries (41% in France, 28% in Italy,

and 40% in the UK) (Table 1). The range was
25–37% for patients with moderate disease and
41–64% for those with severe AD.

The proportion of patients who experienced
a flare in the last 12 months ranged from 58% to
71% across the three countries and was similar
for patients with moderate or severe AD.

Current Treatments

Most patients were treated with topical thera-
pies (corticosteroids, calcineurin inhibitors,
and/or crisaborole), although the proportion of
patients receiving topical treatments varied
between countries (80% in France, 61% in Italy,
and 84% in the UK) and was higher in patients
with moderate disease than in those with severe
disease (Fig. 1). The proportion of patients
treated with systemic corticosteroids also varied
between countries (6% in France, 24% in Italy,
and 8% in the UK); these agents were primarily
used in combination with topical therapy, and
their use was higher in patients with severe AD.
Overall, the use of conventional systemic ther-
apies (excluding systemic corticosteroids) ran-
ged from 18% in France and the UK to 24% in
Italy. Combination therapy with topical ther-
apy was more common than monotherapy
across countries, and the use of conventional
systemic therapies was higher in patients with
severe AD. In all three countries, the most
commonly used conventional systemic agents
were cyclosporine and methotrexate (Supple-
mentary Table 2).

Table 1 continued

Parametera France Italy UK

Mod/
Sev

Moderate Severe Mod/
Sev

Moderate Severe Mod/
Sev

Moderate Severe

Flared in past

12 monthsb (%)

68 65 76 58 58 57 71 72 67

Data derived from patient record forms completed by physicians (N = 912)
BMI body mass index, BSA body surface area, EASI Eczema Area and Severity Index, Mod/Sev moderate or severe
aMean values (standard deviation) or %
bNumber of patients was lower for these parameters in some or all countries and/or disease severity categories
cImproving and stable combined
dChangeable and deteriorating combined
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Comorbidities

Across the three countries, atopic comorbidities
were reported in 56–62% of patients (56% in
France, 57% in Italy, and 62% in the UK). The
most frequently reported atopic comorbidities
included asthma (21–37% of patients) and
allergic rhinitis (18–29%), followed by urticaria
(4–11%) and allergic contact dermatitis (5–10%)
(Fig. 2). No atopic comorbidities were reported
in 38–44% of patients. In general, patients
receiving systemic treatments had more
comorbidities than those not receiving such
treatments (data not shown).

Non-atopic comorbidities were reported in
44–50% of patients across the three countries
(45% in France, 50% in Italy, and 44% in the
UK). The most frequently reported non-atopic
comorbidities were anxiety (18–26%), depres-
sion (7–16%), hypertension (4–15%), diabetes
(4–11%), and insomnia (4–8%) (Fig. 2).

Patient-Perceived AD Burden Based
on Patient-Reported Outcomes

PRO responses in the PSC population, including
results from the POEM, DLQI, EQ-5D, and WPAI
instruments, indicated more severe impairment
in those with severe AD than in those with
moderate disease. PROs also showed greater
impairment in patients with severe versus
moderate AD when results were adjusted for
confounders (Table 2). Across the three coun-
tries, mean POEM scores (reflecting the fre-
quency of AD symptoms) ranged from 10.6 (SD
6.3) to 13.1 (SD 6.9). Scores ranged from 10.3
(SD 6.1) to 12.7 (SD 6.9) for patients with
moderate AD, and from 12.2 (SD 7.3) to 18.4
(SD 6.1) for those with severe disease. Across
countries, the highest mean POEM subscores
were for itch (1.9–2.8) and dry/rough skin
(2.0–3.0) (Fig. 3).

Mean DLQI scores (reflecting the impact of
AD on HRQoL) were 10.1 (SD 6.3) in France, 9.5
(SD 5.7) in Italy, and 11.1 (SD 5.6) in the UK.
Across countries, scores were 8.5 (SD 5.6) to 10.0
(SD 4.6) in patients with moderate disease and
12.0 (SD 7.1) to 18.9 (SD 6.3) among those with
severe disease.
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Overall, mean EQ-5D scores ranged from
0.74 to 0.89 in patients with moderate to severe
disease, indicating poor HRQoL. Mean EQ-5D
scores were 0.74 (SD 0.22) in France, 0.86 (SD
0.12) in Italy, and 0.89 (SD 0.14) in the UK.
Across the three countries, scores were
0.77–0.91 for patients with moderate AD and
0.70–0.77 for those with severe disease.

Work productivity and daily activity, as
assessed using the WPAI, were also impaired to a
greater extent among patients with severe AD
than among those with moderate disease
(Table 2). Across the three countries, mean
overall work impairment due to AD ranged
from 20% to 25% [France 24.9% (SD 26.7), Italy
20.2% (SD 19.9), UK 22.1% (SD 21.9)], with a
range of 18–21% for patients with moderate
disease and 30–46% for those with severe dis-
ease. Mean overall activity impairment due to
AD in patients with moderate to severe disease
ranged from 25% to 33%.

In general, there was a trend toward PROs
being more severely impaired in patients who
were currently experiencing a flare than in
those who were not, although this difference
was not consistently significant after adjust-
ment for confounders (Table 3). In all countries,
mean POEM and DLQI scores were numerically
higher, indicating greater disease burden, and
EQ-5D values were lower, indicating poorer
HRQoL, for patients experiencing flares versus
those not experiencing flares. WPAI percent
activity impairment due to AD was also
numerically higher in those currently experi-
encing flares. Although there were no statisti-
cally significant between-group differences for
any of these parameters in France and the UK,
patients in Italy currently experiencing a flare
had significantly higher mean adjusted DLQI

scores (10.9 versus 7.5; p = 0.0012) and signifi-
cantly greater percent activity impairment due
to AD (43.7 versus 24.1; p = 0.0001) than those
not currently experiencing a flare (Table 3).

DISCUSSION

The present analysis characterized a real-world
adult population with moderate to severe AD
across three European countries (France, Italy,
and the UK) in terms of demographic and dis-
ease characteristics, flare status, current treat-
ments, comorbidities, and PROs. Across all
three countries, 40% of patients currently had
physician-rated mild disease, 49% had moder-
ate disease, and 11% had severe disease, which
is generally consistent with previously reported
data [9, 38]. Overall, results showed that mod-
erate to severe AD has a significant impact on
HRQoL, as evidenced by PROs evaluated using
the POEM, DLQI, EQ-5D, and WPAI instru-
ments. Although disease burden based on PROs
was generally greater among patients with sev-
ere than moderate disease, the burden was also
substantial in patients with moderate disease.
Despite the significant impact of moderate to
severe AD on patient symptom burden (POEM
assessment) and HRQoL, the use of systemic
therapies was low in this patient population.

Interestingly, although the frequency of
current flares was higher among patients with
severe AD than in those with moderate disease,
the frequency of flares during the last
12 months was similar regardless of disease
severity. This might reflect the fluctuating nat-
ure of the disease and suggests that disease
severity may shift across a continuum from
moderate to severe.

The use of systemic therapy varied widely
across the three countries. The proportion of
patients treated with systemic corticosteroids
ranged from 6% in France to 24% in Italy, and
the use of conventional systemic therapy ran-
ged from 18% in France and the UK to 24% in
Italy; both were primarily used in combination
regimens. Use of dupilumab, which had been
available for at least 6 months in each country
at the time of data collection, also ranged
widely across countries, from 5% in the UK to

bFig. 1 Current treatment by atopic dermatitis severity in
a France, b Italy, and c the UK. Data derived from patient
record forms completed by physicians. Combination
treatment indicates in combination with topical therapy.
Combo combination treatment, cSys conventional systemic
therapy (cyclosporine, methotrexate, azathioprine,
mycophenolate mofetil), Mono monotherapy, sCS systemic
corticosteroid, Topical topical therapy (topical corticos-
teroid, topical calcineurin inhibitor, and/or crisaborole)
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16% in France; it was also most commonly
prescribed as combination therapy. Therefore,
the study showed low utilization of dupilumab,
as might be expected in view of its limited
period of availability at the time the survey was
conducted, but data also showed low use of
conventional systemic treatment regimens,
even in patients with severe disease. This sug-
gests not only suboptimal management of adult
patients with moderate to severe AD—many of
whom have atopic or non-atopic comorbidi-
ties—but also unmet treatment needs. In par-
ticular, patients with severe disease had a higher
disease burden despite the greater use of sys-
temic therapy, highlighting an unmet treat-
ment need at the time of the survey.

The substantial proportion of patients with
uncontrolled AD, either changeable or deterio-
rating, also highlights unmet treatment needs.
Overall, for patients with moderate to severe
disease, AD was uncontrolled in 36–59% of
patients and deteriorating in 10–29% across
countries. As might be expected, the rate of
uncontrolled AD was higher among patients
with severe AD than in those with moderate
disease.

In the current study, disease severity was
subjectively assessed by physicians and did not
fully match EASI severity categories. This sug-
gests that overall skin signs alone do not cap-
ture the full extent of disease severity for the
patient in terms of symptom burden, HRQoL,
and impact on their ability to undertake work
and daily activities. Body location in particular
can impact disease burden, especially if more
visible areas such as the face or hands are
affected [39]. Therefore, we hypothesize that
the poor alignment between disease severity
and EASI is due to physicians taking additional
factors into consideration, including body
location and patient-reported impact on daily
life, such as symptoms, HRQoL, and work
ability.

In the current analysis, both atopic and non-
atopic comorbidities were common, which is
consistent with previous data [5]. Across the
three countries, atopic comorbidities were
reported in 56–62% of patients, and non-atopic
comorbidities were reported in up to half of
patients, with anxiety and depression consis-
tently seen across countries. In general, the
likelihood of having a comorbidity increased
with the use of systemic treatments, which
might be expected since use of systemic treat-
ments is likely to reflect patients with more
severe disease. Similar to our findings, the
EUROSTAD prospective observational study
recently reported a high level of comorbidities,
AD burden, and impact on work and daily
activities [26].

Although other recent real-world retrospec-
tive analyses [25, 27, 28] and a review of AD [40]
also highlighted unmet treatment needs in this
patient population, a unique and important
strength of the current analysis is that both
physician- and patient-reported outcomes were
derived from the same patients. Another
strength of the study is the use of the Adelphi
DSP data source, a large international database
that captures real-world country-specific infor-
mation on disease characteristics and manage-
ment, PROs, and HRQoL. The DSP also provides
a tool to analyze unmet therapeutic needs.
Additional methodological strengths include
the enrollment of a sample of patients and use
of standardized data collection tools across
countries to facilitate between-country com-
parisons. The physician sample was generally
representative of ‘‘real-world’’ clinical practice,
with minimal exclusion criteria governing their
selection.

The study has several inherent limitations.
Assessment of AD severity and disease flare by
physicians was subjective rather than based on a
formalized diagnostic checklist and therefore
may have varied between physicians and pos-
sibly countries. Approximately 50% of physi-
cians were GPs, who may not have been
experienced in providing the information (per-
centage of BSA affected in each body region)
required to calculate the EASI score. This could
have contributed to the finding that physician-
assessed disease severity did not fully align with

bFig. 2 Atopic (upper panels) and non-atopic (lower
panels) comorbidities in[ 2% of patients with moderate
or severe atopic dermatitis in a France, b Italy, and c the
UK

Dermatol Ther (Heidelb) (2022) 12:1947–1965 1959



1960 Dermatol Ther (Heidelb) (2022) 12:1947–1965



EASI scores and may have impacted treatment
patterns, such as the proportion of patients
receiving systemic therapy. Similarly, docu-
mentation of comorbidities was based on
physicians’ knowledge and not standardized,
potentially contributing to the variation in
comorbidities across countries.

The nonrandomized study design, which
included the next five consulting patients who

Table 3 Patient-reported outcomes for patients with moderate to severe atopic dermatitis by flare status in France, Italy,
and the UK

Parametera France Italy UK

Not flaring Currently flaring Not flaring Currently flaring Not flaring Currently flaring

Number of patientsb 27 31 54 54 32 20

POEM

Mean (SD) 10.4 (5.7) 15.2 (6.9) 7.7 (6.1) 14.5 (5.9) 11.3 (6.5) 15.8 (6.5)

Mean adjustedc (SE) 12.3 (1.2) 13.9 (1.6) 8.1 (0.8) 14.1** (0.9) 11.3 (1.1) 13.9 (2.0)

POEM subscores (mean and SD)

Itch 2.4 (1.3) 3.1 (1.2) 1.3 (1.2) 2.8 (0.8) 2.4 (1.2) 3.3 (1.0)

Sleep 1.1 (1.2) 2.3 (1.4) 1.0 (1.1) 1.9 (1.2) 2.0 (1.1) 2.5 (1.4)

Bleeding 0.6 (1.1) 1.0 (1.3) 0.7 (0.8) 1.2 (1.2) 0.8 (1.1) 1.2 (1.5)

Weeping/oozing 0.4 (0.7) 1.2 (1.3) 0.7 (0.9) 1.4 (1.2) 0.8 (1.0) 1.0 (1.3)

Cracking 1.5 (1.3) 2.0 (1.5) 1.4 (1.4) 2.5 (1.2) 1.2 (1.1) 2.0 (1.5)

Flaking 1.7 (1.3) 2.3 (1.5) 1.1 (1.1) 2.1 (1.3) 1.7 (1.4) 2.4 (1.3)

Dry/rough 2.6 (1.2) 3.2 (1.1) 1.4 (1.4) 2.9 (1.2) 2.4 (1.2) 3.4 (0.9)

DLQI

Mean (SD) 8.7 (5.6) 11.8 (6.4) 7.2 (6.0) 11.5 (4.7) 9.8 (3.9) 12.8 (5.7)

Mean adjustedc (SE) 10.2 (1.0) 9.9 (1.1) 7.5 (0.8) 10.9* (0.7) 9.7 (0.7) 10.9 (2.1)

EQ-5D

Mean (SD) 0.78 (0.22) 0.69 (0.22) 0.86 (0.12) 0.83 (0.15) 0.93 (0.10) 0.85 (0.18)

Mean adjustedc (SE) 0.72 (0.05) 0.71 (0.04) 0.86 (0.02) 0.82 (0.03) 0.93 (0.02) 0.90 (0.04)

WPAI: % overall work impairment due to AD

Mean (SD) 26.5 (29.4) 29.9 (27.4) 17.0 (17.8) 28.1 (24.4) 14.7 (14.1) 32.6 (26.0)

Mean adjustedc (SE) 37.5 (7.0) 23.2 (10.1) 21.1 (4.8) 33.1 (6.8) 15.1 (3.4) 26.7 (5.0)

WPAI: % activity impairment due to AD

Mean (SD) 29.3 (23.5) 36.3 (27.9) 23.0 (20.3) 43.2 (24.3) 23.3 (15.4) 30.6 (14.7)

Mean adjustedc (SE) 35.5 (4.4) 29.0 (4.6) 24.1 (3.0) 43.7** (4.0) 23.2 (2.9) 26.5 (3.4)

bFig. 3 Patient-Oriented Eczema Measure subscores (mean
and standard deviation) by atopic dermatitis severity in
a France, b Italy, and c the UK. Data derived from patient
self-completion forms. Mod/Sev moderate or severe;
*indicates that the number of patients was lower for this
parameter in some or all countries and/or disease severity
categories
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were eligible for inclusion, provided a cross-
section of patients presenting to a physician but
may have resulted in over-representation of
patients who consult more frequently or were
currently experiencing a flare. Physician and
patient participation in the study was also likely
influenced by willingness to participate in the
research and practical considerations of geo-
graphic location. The cross-sectional design of
the study precluded demonstration of cause and
effect, although this was not the primary pur-
pose of the analysis. In addition, the point-in-
time assessment does not reflect the whole
concept of disease severity, which may encom-
pass disease and treatment history as well as
other factors. Since the completion of PSCs was
voluntary, results for PROs and PROs by flare
status were derived from a smaller sample
(* 30% of patients) than those for baseline
characteristics, current flare status and history,
current treatment, and comorbidities. However,
comparison of patient demographic and disease
characteristics for patients who did and who did
not provide PRO data showed no consistent

differences across countries, and the propensity
score analysis accommodated some of these. In
addition, for some baseline demographic and
disease characteristic parameters and PROs, data
were missing for some patients; therefore,
results were not consistently available for all
patients across countries for every outcome.
Another limitation of the study was that it was
conducted prior to the approval of JAK inhibi-
tors and tralokinumab, and it is unclear how the
availability of these agents would affect treat-
ment patterns. Finally, the quality of data
depended to a large extent on the accurate
reporting of information by physicians and
patients, which may be subject to recall bias.

CONCLUSIONS

This analysis demonstrates the high burden of
AD in adults with moderate to severe disease, as
assessed through flare status, treatment pat-
terns, comorbidities, and PROs. Patients with
severe disease show higher rates of current flares

Table 3 continued

Parametera France Italy UK

Not flaring Currently flaring Not flaring Currently flaring Not flaring Currently flaring

WPAI: % work time missed owing to AD

Mean (SD) 6.2 (12.2) 5.6 (10.2) 3.4 (17.5) 2.2 (5.2) 0.0 (0.0) 4.5 (14.6)

Mean adjustedc (SE) 9.7 (2.7) 6.4 (3.5) 4.7 (4.0) 1.4 (1.0) 0.0 (0.0) 0.2 (0.3)

WPAI: % impairment while working due to AD

Mean (SD) 24.0 (27.2) 27.3 (24.9) 18.7 (19.1) 28.5 (21.9) 14.7 (14.1) 32.0 (26.0)

Mean adjustedc (SE) 34.1 (6.8) 19.0 (9.0) 23.4 (4.7) 33.3 (5.2) 15.1 (3.4) 26.1 (5.3)

PRO data derived from patient self-completion forms on the basis of physician assessment of current flaring status
Results not reported by disease severity (moderate or severe) because of low patient numbers
DLQI Dermatology Life Quality Index, POEM Patient-Oriented Eczema Measure, PRO patient-reported outcome, SD
standard deviation, SE standard error, WPAI Work Productivity and Activity Impairment instrument
*p\ 0.01; **p\ 0.0001 for the difference between flaring versus not flaring (Wald test)
aFor comparison of not flaring versus currently flaring for mean adjusted values only (t-test)
bNumber of patients was lower for all parameters in some or all countries and/or disease severity categories
cMean values for not flaring and flaring adjusted for confounders (age, sex, body mass index, Charlson Comorbidity Index,
and severity)
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and uncontrolled disease than those with
moderate AD. Physicians appear to consider
factors in addition to skin signs in their assess-
ment of AD severity. These findings highlight
the unmet treatment needs of patients with
moderate to severe AD, particularly with respect
to the underuse of systemic treatments, despite
AD being a systemic disease and causing a sig-
nificant disease burden as shown in this
analysis.
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