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ABSTRACT

Introduction: Atopic dermatitis (AD) is a
chronic inflammatory disorder which, despite
recent therapeutic developments, leads to sig-
nificant burden and morbidity, impacting on
daily functioning, physical and mental health,
and health-related quality of life. The objective
of this study was to investigate the impact of
new therapeutic approaches in the treatment of
moderate to severe AD and quantify subsequent
differences in disease and symptom control.
Methods: Data were drawn from the 2018
Adelphi US AD Disease Specific Programme™
(DSP™), a cross-sectional survey of physicians
(n = 150) and their patients with a history of
moderate to severe AD (n = 749, 52.7% female,
72.1% white, mean age 40.1 £ 16.3 years).
Inadequately controlled AD as rated by the
physician was defined as currently flaring, and/
or deteriorating/changeable AD and/or physi-
cian dissatisfaction with disease control on
current treatment.

Results: The overall inadequate control rate
was 42.3%, an improvement from 58.7% as
identified in the 2014 DSP survey. The
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proportion of inadequately controlled patients
increased as physician subjective severity
(ranked from mild through to severe) increased;
15.4% of patients classified as having mild dis-
ease were inadequately controlled, compared to
94.5% of patients classified with severe disease.
Relative to patients with controlled disease,
patients with inadequately controlled disease
were more likely to be unemployed, reported
more frequent flares, and had a greater burden
of symptoms and worse quality of life measures
including itch, stress, anxiety, depression, and
sleep disturbance (all p < 0.0001).

Conclusion: Despite the introduction of new
therapies, the burden and impact of AD and
lack of symptom control, although reduced
compared with previous studies, still remains
high.

Keywords: Atopic dermatitis; Burden; Disease
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life
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Key Summary Points

Why carry out this study?

Atopic dermatitis (AD) is associated with a
significant disease burden and impacts on
daily functioning, physical and mental
health, and health-related quality of life.

This study investigated key drivers of
unmet need associated with inadequate
disease control, identifying and focusing
on symptoms that are most bothersome to
patients.

What was learned from this study?

The burden and impact of AD and lack of
symptom control, although reduced
compared with previous studies, remains
high despite the introduction of new
therapies.

There remains a need for new approaches
for the treatment and control of AD.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13560500.

INTRODUCTION

Atopic dermatitis (AD) is a chronic inflamma-
tory disorder characterized by eczematous skin
lesions, itch, skin pain, and sleep disturbances,
all of which can lead to significant burden [1-9].
AD usually first presents in early childhood and,
whilst often outgrown, it can persist into or
originate in adulthood, with fluctuations
between periods of relative flares and quies-
cence. The prevalence of AD among adults in
the USA has been reported at 7.2-9% [1-9].
Among patients whose AD persists into

adulthood, a large proportion present with
more severe or inadequately controlled disease,
with one US study reporting that 38.8% had
moderate disease and 8.1% had severe disease
[9].

The clinical presentation of AD includes
pruritus, xerosis, and eczematous lesions, and
its pathology is characterized by interactions
between skin barrier defects and immune dys-
regulation. AD is associated with a significant
morbidity and impacts daily functioning,
physical and mental health, and health-related
quality of life (HRQoL) of patients, caregivers,
and family [3, 4, 9].

Previous research conducted in the USA in
2015 examined the extent and consequences of
inadequate disease control among adults with a
history of moderate to severe AD [10]. However,
this research was undertaken prior to the
launch of new biologic and non-steroidal topi-
cal treatment options: the interleukin-4 recep-
tor-blocking monoclonal antibody dupilumab,
indicated for use in moderate to severe AD and
approved by the US Food and Drug Adminis-
tration (FDA) in 2017, and the phosphodi-
esterase inhibitor crisaborole, a topical
ointment for use in mild to moderate disease,
approved in 2016 [11, 12].

The aim of the present study was to
demonstrate the extent to which the level and
burden of inadequate AD control remains fol-
lowing the introduction of these new treatment
options. In addition, we examined the key dri-
vers of remaining unmet need associated with
inadequate disease control, identifying and
focusing on symptoms that are most bother-
some to patients.

METHODS

Data Source and Model

Data were drawn from the Adelphi AD Disease
Specific Programme'™ (DSP™), a point-in-time
real-world survey of physicians and their pre-
senting adult patients with AD conducted in the
USA from January to April 2018. DSPs are large,
multinational studies collecting retrospective
data using a non-interventional approach,
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designed to identify current disease manage-
ment, and patient- and physician-reported dis-
ease impact. They are point-in-time surveys
conducted in real-world clinical practice, and
the methodology has been previously published
and validated [13-15].

Physician Recruitment

Screening and recruitment of physicians reflec-
ted nationally representative samples subject to
meeting the DSP inclusion criteria: primary care
physicians (PCPs, including internal medicine
specialists), dermatologists or allergists; with
3-36 years’ experience; practicing in the USA
with active involvement in the pharmaceutical
management of patients with AD; and who saw
a minimum number of patients with moderate
to severe (as assessed by the physician) AD per
month (> 5 for PCP, > 6 for dermatologists,
and > 15 for allergists/immunologists). Physi-
cians were instructed to recruit the next five
adult patients (18 years or older) with AD and a
history of moderate to severe disease (physi-
cian’s subjective overall rating of severity) and
complete a detailed patient record form/
chart review (hereafter referred to as PRF) on
each patient.

Patient Recruitment

For inclusion, patients were required to be aged
18 years or over, with a physician-confirmed
diagnosis of AD, visited a participating physi-
cian during the survey collection period, and
were not currently involved in a clinical trial for
AD. All patients had a history of moderate to
severe AD but could be mild, moderate, or sev-
ere as determined by the physician at the time
of data collection. Physicians rated AD severity
in response to the following question: “What is
your overall assessment of the severity of atopic
dermatitis (AD) symptoms in this patient cur-
rently, based on your own definitions of mild,
moderate, and severe?” There was no restriction
with regards to treatment received.

Physician-Reported Outcomes

Participating physicians completed information
on patient demographics and clinical charac-
teristics such as subjective assessment of current
AD severity (mild, moderate, severe), day-to-day
symptoms, presence and number of acute epi-
sodes (flares), symptoms experienced during a
flare, body regions affected, body surface area
affected (BSA), and all components of the
Eczema Area and Severity Index (EASI), which
measures both the extent (area) and severity of
AD (range 0-72, higher scores indicating greater
severity) [16]. Physicians also provided details of
currently prescribed AD therapies. Physicians
reported on the presence of anxiety, depression,
and stress based on the following statement:
“Provide your assessment of this patient’s cur-
rent status as a result of their AD against the
below criteria, on a scale of 0-6 where O = none
and 6 = severe” (cutoff > 0 indicating presence).
Itch interference with daily living and sleep
disturbance were evaluated by the physician
according to the following question: “Based on
your discussions with the patient or perceptions
during the last week, how much interference
has each of the following aspects of the
patient’s condition caused to their activities of
daily living (excluding work)?” with responses
on a scale of O (“none at all”) to 4 (“extreme
interference”).

Patient-Reported Outcomes

At the time of consultation, patients were invi-
ted to complete a voluntary patient self-com-
pletion (PSC) form, independently of the
physician, and provided informed consent to
participate. In order to assess real-world out-
comes, PSCs collected data about patients’
condition including details on the number,
severity, and degree of bother of symptoms
both on a day-to-day basis and during a flare.
Patients self-rated their current AD severity
based on the following question: “How bad was
your atopic dermatitis today?” with response
options of mild, moderate, and severe. QoL was
evaluated using the Dermatology Life Quality
Index (DLQI; range 0-30, with higher scores
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indicating greater impact on QoL) [17]. The
Patient-Oriented Eczema Measure (POEM)
evaluated the presence of AD signs and symp-
toms in the past week and their impact on sleep
(range 0-28, higher scores indicating greater
severity) [18]. The Work Productivity and
Activity Index (WPAI) evaluated the effect of
AD on productivity during the past 7 days
(range 0-100, higher scores indicating greater
severity) [19].

Ethics and Approval

The AD DSP™ was submitted for and received
approval from the Freiburg International Ethics
Committee in November 2017 (protocol
AG8382). In addition, the study was conducted
in accordance with all the relevant legislation at
the time of data collection, including the US
Health Insurance Portability and Accountability
Act 1996 [20] and Health Information Tech-
nology for Economic and Clinical Health Act
legislation [21]. Neither patient nor physician
was asked to provide any identifiable personal
identification when filling out the physician
record form and the voluntary PSC question-
naire, completion of which provided informed
consent to participate. Prior to receipt for anal-
ysis, all data were fully deidentified.

Analysis Groups

On the basis of physician assessment, patients
were classified as having inadequately con-
trolled or controlled AD, with inadequately
controlled AD defined as either currently flaring
AD; deteriorating or changeable AD; or physi-
cian dissatisfaction with current control, the
last of these evaluated on a 1-7 scale (1 = ex-
tremely dissatisfied, 7 = extremely satisfied)
with 1-3 classified as dissatisfied.

Statistical Analysis

Bivariate analysis compared inadequately con-
trolled versus controlled patients, for demo-
graphic and clinical characteristics. Tests used
were t test, chi-square test, Fisher’s exact test or

Mann-Whitney test. A p value less than 0.05
was considered statistically significant.

Multivariate analysis (stepwise logistic
regression) was used to identify factors predic-
tive of control. A logistic regression on control
was run that initially included the demographic
and clinical characteristics. The variable with
the highest p value was removed and the
regression re-run. This process was repeated
until only variables with p < 0.05 remained.
Only the final model is reported, which shows
odds ratios (OR) and p values for each retained
variable. An OR > 1 indicates that as the value
of that variable increases, the odds of being
controlled increase. Conversely, an OR <1
indicates that as control decreases the variable
increases. All analyses were performed using
Stata 16.0.

RESULTS

Population

In total, 60 PCPs, 70 dermatologists, and 20
allergists participated, who recruited 749
patients with AD for this study. Overall, 52.7%
were female and 72.1% were white, mean age
was 40.1 £ 16.3 years. Of these, 443 (59.1%)
patients completed a PSC.

Number of Inadequately Controlled
Patients

Three hundred and seventeen patients (42.3%)
were identified as being inadequately con-
trolled. These were classified as either deterio-
rating or changeable (n =238; 31.8% of the
total sample), currently flaring (n = 185;
24.7%), or physician dissatisfaction with cur-
rent control (n = 100; 13.4%). These definitions
were not mutually exclusive with some patients
satisfying multiple criteria, the greatest overlap
being between those reporting flares alongside
deteriorating/changeable symptoms (n = 89;
11.9%). In total, 41 patients (5.5%) met all three
criteria (Fig. 1). Of the 317 inadequately con-
trolled patients, 75.1% were deteriorating or
changeable, 58.4% were flaring, and physicians
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Fig. 1 Distribution of patients with inadequately controlled disease

indicated dissatisfaction with current control in
31.6% of patients. All three criteria were met by
12.9% of all inadequately controlled patients.

Demographics

Demographic differences were observed
between inadequately controlled and con-
trolled patients. Patients with inadequately
controlled disease were less likely to be in
employment (64.9% vs 73.4%; p =0.04) and
had more flares in the past 12 months
(21 +3.1vs1.2+21; p<0.0001) than those
with controlled disease (Table 1).

Patients with inadequately controlled disease
had higher BSA scores (12.9 +14.3 s
10.1 £ 11.5; p=0.0035) and EASI scores
(8.8 £8.5vs 5.7+5.9; p<0.0001) than those
with controlled disease. Including currently
moderate to severe patients only, EASI scores
were 9.6 + 8.8 for inadequately controlled
patients (n = 275) compared to 8.0 + 6.7 for
adequately controlled patients (n = 208,
p =0.033).

The proportion of inadequately controlled
patients increased as physician subjective
severity (ranked from mild through to severe)
increased (p < 0.0001). Of those classified as

having mild disease, just 15.4% of patients were
inadequately controlled compared with 84.6%
of patients with controlled disease; whereas
94.5% of patients who were inadequately con-
trolled were classified as having severe disease
compared with only 5.5% of patients with
controlled disease (Table 1).

Burden of AD in Inadequately Controlled
Versus Controlled Patients

Bivariate analysis suggested that inadequately
controlled patients had a higher burden of ill-
ness and a greater unmet need than those con-
sidered controlled (Table?2). A range of
physician- and patient-reported parameters
were worse in inadequately controlled patients
compared with controlled patients, including
depression, anxiety, stress, itch, sleep distur-
bance, POEM, DLQI, and WPAI scores (all
p < 0.0001).

Factors Associated with Inadequate
Control

Regression analysis was undertaken to investi-
gate the association between physician-
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Table 1 Demographic and clinical characteristics of patients with AD

Inadequately controlled Controlled p value

Total patients, 7 (%) 317 (42.3%) 432 (57.7%) -
% Male (%) 467 477 0.8242
Age, years, mean (SD) 40.1 (17.1) 400 (15.8) 0.9530
BMIL mean (SD) 25.7 (4.1) 263 (47) 0.0553
% Employed 64.9 734 0.0408
% White/Caucasian (%) 69.7 73.8 03076
Physician subjective severity, 7 (%)

Mild 40 (15.4%) 220 (84.6%) < 0.0001 (CH)

Moderate 225 (51.8%) 209 (48.2%)

Severe 52 (94.5%) 3 (5.5%)
IGA score, mean (SD) 2.8 (0.7) 2.1 (0.9) < 0.0001 (TT)
Current BSA (SD) 12.9 (14.3) 10.1 (11.5) 0.0035
Current EASI score—all patients (SD) 8.8 (8.5) 5.7 (5.9) < 0.0001
EASI score—moderate to severe only, mean (SD) 9.6 (8.8) 8.0 (6.7) 0.0329 (TT)
Number of flares in last 12 months, mean (SD) 2.1 (3.1) 12 (2.1) < 0.0001
Charlson Comorbidity Index, mean (SD) 0.1 (0.5) 0.0 (0.3) 0.0245

All data physician-reported
CH chi-squared, 77T # test

perceived lack of control and physician-re-
ported assessment of interference of aspects of
AD on patients’ ability to work or study. Com-
pared with controlled patients, inadequately
controlled patients were more likely to be
unemployed (OR 0.58, 95% CI 0.39-0.87,
p = 0.008), reported a higher number of flares
(OR 1.11, 95% CI 1.02-1.20, p =0.019), and
reported interference due to itch (OR 2.72, 95%
CI 1.67-4.42, p > 0.000) and sleep disturbance
(OR 2.17, 95% CI 1.36-3.48, p = 0.001).
Comparing differences in physician-reported
severity of symptoms and effect of AD between
inadequately = controlled and controlled
patients, the former included a higher propor-
tion reporting that their patients were very/ex-
tremely bothered by the effect of their AD on
sleep disturbance (35.4% vs 14.5%, p < 0.0001),
itch severity/duration (58.4% vs 29.9%,
p < 0.0001), nighttime itching (45.8% vs 18.7%,

p <0.0001), and flare severity/duration/fre-
quency (41.3% vs 19.7%, p < 0.0001) (Fig. 2).

Specific issues associated with patient-re-
ported symptomatic burden and effect of AD
were investigated further (Table 3). It should be
noted that although general itch severity/dura-
tion was the most common patient-reported
symptom with 94.6% of patients bothered by
itch severity/duration to some extent (either a
little, moderately, very, or extremely bothered),
the presence of itch in itself was not a signifi-
cant factor driving the differences between
inadequately  controlled and controlled
patients.

The inadequately controlled group reported
being bothered at least moderately by more
aspects of their disease than the controlled
patients (mean + SD 8.5 + 4.0 vs 5.2 + 4.1,
p < 0.0001) (Table 3). Significant differences in
the proportion of patients were observed
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Table 2 Bivariate analysis of outcomes

All patients Inadequately controlled Controlled p value (FE)
Depression (7 = 719) 53.7% 64.5% 46.0% < 0.0001
Anxiety (n = 715) 68.1% 76.6% 62.1% < 0.0001
Stress (2 = 718) 70.3% 79.1% 64.1% < 0.0001
Itch* (z = 743) 63.4% 81.3% 50.2% < 0.0001
Sleep disturbance® (z = 738) 39.3% 58.3% 25.4% < 0.0001
Mean POEM® (r = 438) 10.4 14.3 7.8 < 0.0001
Mean DLQI® (» = 422) 74 9.7 5.8 < 0.0001
Mean WPAI® (n = 252) 19.9 265 16.1 < 0.0001

*Interference with daily living

* Patient-Orientated Eczema Measure
® Dermatology Life Quality Index

¢ % overall work impairment

Sleep disturbance Itch severity/duration

100%

Night-time itching

Flare severity/duration/frequency

5.4% 7.5% 5.9%
90% 16:1% 9.1%
26.5% 11.2% 13.9%!|
80% M Extremely
19.3%
70%
m Very
60%
31.9%
50% 31.4% Moderately
31.1%
40% 26.9%
Alittle
30%
27.3%
20% 22.0%
34.3% 22z 18.1% Not at all
27.4% 26.9%
10%
13.0% 11.4%
8.0% 9.5% 7.1%
0% R
Inadequately  Controlled Inadequately  Controlled Inadequately  Controlled Inadequately  Controlled
controlled (n=242) controlled (n=251) controlled (n=241) controlled (n=238)
(n=161) (n=166) (n=168) (n=155)

Fig. 2 Distribution in physician-reported symptom severity between inadequately controlled vs controlled patients

between inadequately controlled and con-
trolled patients across all aspects of disease
assessed (all p <0.05). The most significant
differences were observed in itch severity/dura-
tion (89.7% vs 69.7%, p < 0.0001), flare sever-
ity/duration/frequency (75.7% vs 43.4%,
p=0.0001), skin pain/soreness (67.3% vs

38.2%, p < 0.0001), nighttime itching (73.8% vs
37.5%, p < 0.0001), sleep disturbance (65.4% vs
33.6%, p < 0.0001), skin infections (29.9% vs
8.6%, p < 0.0001), and impact on psychological
wellbeing (51.4% vs 26.3%, p < 0.0001),
respectively.
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Table 3 Distribution of reported symptoms and effect of AD in inadequately controlled vs controlled patients

Acall Moderate/very/extremely bothered by Most
bothered bothersome
by
Total, Inadequately Controlled, p value  Total,
n (%) controlled, n (%) (FE) n (%)
n (%)
7 259 107 152 259
Itch severity/duration 245 96 (89.7%) 106 (69.7%) 0.0001 104 (40.2%)
(94.6%)
Size/severity of lesions (redness, thickness, raised 231 80 (74.8%) 87 (57.2%) 0.0038 28 (10.8%)
areas, damage to skin from scratching) (89.2%)
Location of lesions 225 81 (75.7%) 87 (57.2%) 0.0024 22 (8.5%)
(86.9%)
Number of different areas of the body affected 217 71 (66.4%) 78 (51.3%) 0.0214 15 (5.8%)
(83.8%)
Nighttime itching 207 79 (73.8%) 57 (37.5%) < 0.0001 24 (9.3%)
(79.9%)
Skin pain/soreness 198 72 (67.3%) 58 (38.2%) < 0.0001 13 (5.0%)
(76.4%)
Flare severity/duration/frequency 195 81 (75.7%) 66 (43.4%) < 0.0001 18 (6.9%)
(75.3%)
Sleep disturbance 192 70 (65.4%) 51 (33.6%) < 0.0001 8 (3.1%)
(74.1%)
Impact on your psychological wellbeing (stress, 176 55 (51.4%) 40 (26.3%) < 0.0001 10 (3.9%)
anxiety, low mood/depression) (68.0%)
Impact on your social interactions 175 56 (52.3%) 48 (31.6%) 0.0012 6 (2.3%)
(67.6%)
Impact on your ability to do your normal daily 173 50 (46.7%) 43 (28.3%) 0.0026 3 (1.2%)
activities (66.8%)
Impact on your personal/sexual relationships 145 45 (42.1%) 30 (19.7%) 0.0002 6 (2.3%)
(56.0%)
Impact on your ability to go to work/education 145 37 (34.6%) 31 (20.4%) 0.0145 2 (0.8%)
(56.0%)
Skin infections 117 32 (29.9%) 13 (86%) < 0.0001
(45.2%)
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In terms of the most bothersome symptom
reported by patients, itch severity/duration was
the most frequently mentioned (40.2%),
regardless of whether the patient’s AD was
considered to be controlled (46.1%) or inade-
quately controlled (31.8%). Size/severity of
lesions (10.8%), nighttime itching (9.3%), and
location of lesions (8.5%) were the next most
bothersome symptoms reported by patients.

DISCUSSION

Following the introduction of new therapeutic
approaches, this study set out to investigate the
remaining unmet need in respect of the degree
of disease and symptom control in moderate to
severe AD and to quantify changes in control
compared with the situation prior to their
introduction. This was achieved through com-
paring the data from the most recent cohort
(2018) with the data obtained in the previous
AD DSP™ survey dataset from 2015 [10], which
followed the same methodology.

While the underlying demographic charac-
teristics of this new patient cohort were similar
to those observed in 2015, the proportion of
inadequately controlled patients was lower
(42% in 2018 vs 57% in 2015). One possible
reason for this apparent reduction could be the
availability of new therapies, including dupilu-
mab in 2017 and crisaborole in 2016 [11, 12].

When we compare the control parameters in
the new dataset with those in the previous
study, there has been a clear change in the dis-
tribution of patients. While physician-reported
dissatisfaction with control was similar in 2018
(13.4%) compared with the 2015 survey
(13.9%), fewer patients were inadequately con-
trolled as a result of flares in 2018 compared
with 2015 (24.7% vs 44.9%), which could
potentially be a result of improved symptomatic
control. However, slightly more patients were
stated as having deteriorating/changeable AD
(31.8% in 2018 vs 26.9% in 2015), which could
be a result of a shift away from patients being
defined as currently flaring towards having
more changeable symptoms.

The concept of disease control in inflamma-
tory/chronic conditions like AD is a subjective

and temporal measure. The terms “deteriorat-
ing/changeable disease” and “currently flaring”
could be considered to be arbitrary, so distinc-
tions between the two might be an artifact of
how an individual physician defines flaring
compared with deteriorating/changeable dis-
ease. By including different options in the sur-
vey, this allowed physicians to best describe the
patient’s health status, allowing the authors to
assess whether each patient could be considered
uncontrolled. By combining these options into
a single state of “uncontrolled disease” we
resolve the issue of subjective description and
definition highlighted above.

This point-in time survey was conducted
12-18 months after the introduction of new
therapies; therefore their impact in clinical
practice may have been restricted by issues such
as reimbursement status, physician/patient
awareness, and acceptance. As physicians have
become more aware of and comfortable with
the use of new therapies in the context of AD,
and dosing strategies have evolved, uptake of
these is likely to have increased. Further studies
will be required to assess these trends over time.
Therefore, although almost half of patients with
AD (42%) in the current study were classified as
having inadequately controlled disease, this
proportion may have decreased at least some-
what over time as experience with new thera-
peutics grows and patients have the
opportunity to be on new therapies for longer.
Nevertheless, it is likely there remains an unmet
need for more effective therapies for AD.

While the recruitment methodology,
requiring physicians to include consecutively
consulting patients, results in a pragmatic and
representative sample of their patient popula-
tion, this process may be biased towards
patients who visit their treating physician more
frequently. It should also be noted that the
patient population included only patients who
had a history of moderate to severe disease in
the opinion of the recruiting physician. Patients
who had only ever experienced mild disease
were not included; therefore these data are not
applicable to patients whose AD condition has
only ever been mild. The completion of PSCs
was voluntary; therefore patient-reported out-
come measures were based only on patients
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who agreed to participate. Recall bias is a com-
mon limitation of surveys; however, this is not
an issue for this research since patients respon-
ded according to how they felt on the day and
wherever historical information was required of
physicians they could refer to their records as
necessary. As this was a non-interventional
study, test scores were only collected if physi-
cians knew the results prior to the consultation;
they were not required to undertake any tests as
part of the research. Therefore, some data points
across different variables were unavailable.

CONCLUSION

Despite the introduction of novel therapies, the
burden and impact of AD, the degree of patient-
and physician-reported disease severity, and the
lack of symptom control is still substantial.
Although an apparent reduction in the overall
proportion of patients reporting disease flares
and classified with inadequately controlled
moderate or severe disease was observed, there
still remains a need for new approaches for the
treatment and control of AD.
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