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SHORT REPORT

Eczema control and treatment satisfaction in atopic dermatitis patients treated
with dupilumab – a cross-sectional study from the BioDay registry

Jart A. F. Oosterhavena� , Lotte S. Spekhorstb�, Junfen Zhanga, Angelique N. Voorberga ,
Geertruida L. E. Romeijna, Celeste M. Boesjesb, Marlies de Graafb, Marjolein S. de Bruin-Wellerb† and
Marie L. A. Schuttelaara†
aDepartment of Dermatology, University Medical Center Groningen, University of Groningen, Groningen, The Netherlands; bDepartment of
Dermatology & Allergology, University Medical Center Utrecht, Utrecht, The Netherlands

ABSTRACT
Background: Eczema control is a new construct to be measured in atopic dermatitis (AD).
Objectives: Measuring patient-perceived eczema control and treatment satisfaction in AD patients,
treated with dupilumab between 16 and 52weeks.
Methods: Cross-sectional questionnaire study. Patients from the Dutch BioDay registry completed the
Atopic Dermatitis Control Test (ADCT), Recap of Atopic Eczema (RECAP) and Treatment Satisfaction
Questionnaire for Medication, Version II (TSQM v. II), along with other Patient Reported Outcome
Measures (PROMs).
Results: 104/157 patients responded (response rate 66.2%). Median ADCT score was 4 (interquartile
range [IQR] 5); median RECAP score was 5 (IQR 6); median TSQM v.II global satisfaction score was 83.3
(IQR 25.0). According to the ADCT, 38.5–66.3% perceived their AD was ‘in control’, depending on the
interpretability method used. Minimally clinically important difference (MCID) of �4 points for the
DLQI and POEM was achieved respectively in N¼ 66 (84.6%) and N¼ 63 (78.8%) patients.
Conclusion: When considering the favorable scores on other PROMs and the TSQM v. II, and compar-
ing these to the relatively low percentage of patients perceiving control according to the ADCT, inter-
pretability of eczema control still appears difficult. Treatment satisfaction in the studied cohort
was high.
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Introduction

Atopic dermatitis (AD) is one of the most common chronic and
relapsing inflammatory skin diseases worldwide (1). Because of
the relapsing nature of AD, single or even repeated measures of
disease severity or quality of life assessments may not be repre-
sentative for ‘control’ of the disease. The Harmonizing Outcome
Measures for Eczema (HOME) initiative explored the feasibility
and acceptability of different ways to measure eczema control
(2). Therefore, two new Patient-reported outcome measures
(PROM’s) were developed, the Recap of atopic eczema (RECAP)
questionnaire (3) and the Atopic Dermatitis Control Tool
(ADCT) (4,5).

Recent results from the BioDay registry on dupilumab treat-
ment for AD patients in daily practice show a clinically relevant
improvement of physician-reported outcome measures and
patient-reported outcome measures after 3–12months (6,7).
Currently, there are no data on the use of the new tools meas-
uring eczema control, ADCT and RECAP, in daily practice.
Therefore, we primarily aimed to assess eczema control in
patients participating in the BioDay registry by using the ADCT

and RECAP. A secondary aim was to assess treatment satisfac-
tion with dupilumab.

Methods

Study design, population, and recruitment

This was a cross-sectional study carried out in patients who par-
ticipate in the BioDay registry (6). The BioDay registry is a pro-
spective multicenter registry in which patients treated with new
systemic treatments for AD in daily practice are included. For this
cross-sectional study, data collection was carried out between
April 10 2020 and May 8 2020. Patients (aged � 18years) who
had been treated with dupilumab were eligible for the current
study when they had been treated between 16 and 52weeks at
inclusion. This group was included because a steady state con-
centration of dupilumab from 16weeks has been reported (7–9).
On the 10th of April 2020, a digital questionnaire was sent to eli-
gible patients, using Castor Electronic Data Capture (10). Two
weeks later, a reminder was sent. The data were locked another
2 weeks later. The BioDay registry was reviewed and approved
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by the Medical Ethical Review Board of the University Medical
Center Utrecht (METC 18/239 and 19/240).

Measurements

Demographics, severity data, and PROMs collected during regular
BioDay visits were used in this study, as recommended by the
HOME initiative (11), including Eczema Area and Severity Index
(EASI) (12); Investigator Global Assessment (IGA) (range 0–5: clear,
almost clear, mild, moderate, severe, very severe); Dermatology Life
Quality Index (DLQI) (13); weekly average Numerical Rating Scale
(NRS) pruritus/pain (range 0–10); and Patient Oriented Eczema
Measure (POEM) (14). For an approximation of disease status at the
moment of questionnaire completion, PROM data from the closest
regular visit (± max. 8weeks) in the BioDay registry were used.

Atopic Dermatitis Control Test (ADCT)
The ADCT is a validated PROM designed to assess patient-per-
ceived control of AD in adults. It is found to have good-to-excel-
lent content validity, construct validity, internal consistency,
reliability and discriminating ability in patients with AD; as well as
in a group of patients treated with dupilumab for AD (4,5). It is
translated to Dutch (15). The ADCT includes six items with a 7-
day recall period. Each item is scored from 0 (none) to 4
(extreme), with a total score of 0–24. Lower scores indicate a
higher perceived control of disease. There are three methods to
identify patients ‘in control’ and ‘not in control’. For the first
method, a total score of 7 or more points (derived by adding up
item scores) was identified as an optimum threshold to identify
patients whose AD is ‘not in control’. The second and third
method equally produced the highest sensitivity (0.96) and
acceptable level of specificity (0.68). They are based on answering
a single item above a certain threshold: one out of all six items
(method 2) or one out of the first four items (method 3) (4,5,15).

RECAP of atopic eczema (RECAP)
The RECAP is a validated PROM designed to capture ‘eczema
control’ over the past week. It includes seven questions. Each of
the questions carry equal weight and is scored from 0 to 4 (total
score of 0–28), with lower scores indicating higher control (3).
The RECAP has no validated cutoff scores to determine eczema
control. The instrument has been translated to Dutch (16).

Additional question
The ADCT and RECAP measure a comparable construct (eczema
control). To identify patient preference, patients were asked the
(global) question which of both questionnaire they preferred.

Treatment Satisfaction Questionnaire for Medication, Version II
(TSQM v. II)
The TSQM was designed as a measure for treatment satisfaction
with medication and was later methodologically refined into a
shorter, more consistently worded version, the TSQM v. II. It includes
11 questions covering four dimensions: effectiveness, side effects,
convenience, global satisfaction. Items have varying amounts of
response options. Scores ranging from 0 to 100 are calculated for
each dimension, with higher scores indicating more satisfaction (17).

Statistical analysis

The design of the digital questionnaire allowed for missing data.
Missing data were handled in agreement with instructions by

the questionnaire designers. For the RECAP and TSQM v. II miss-
ing values are allowed to a certain extent; for the ADCT missing
values are not allowed (3,15,17). Due to the coronavirus disease
2019 (COVID-19) pandemic, several BioDay visits were not con-
ducted, leading to missing values for clinical scores and PROMs.

Results

Sample characteristics

A total of 157 patients were included, with a response rate of
66.2% (N¼ 104). Non-responder analysis showed that non-res-
ponders were significantly younger (median 46 versus 33 years)
and had a significantly higher EASI score at baseline (median
12.6 versus 14.0). PROMs did not differ significantly at baseline.
Ten potential eligible patients had discontinued dupilumab prior
to the current study (reason of discontinuation: side effects
(N¼ 4), ineffectiveness (N¼ 3), personal reasons (N¼ 3)). See
Table 1 for basic characteristics.

Eczema control

Median reported values for eczema control were 4 for ADCT
and 5 for RECAP. All PROMs measured within a maximum
time of 8 weeks of these values differed significantly from
baseline. See Table 2. The minimally clinically important

Table 1. Basic characteristics of total study population (n¼ 104).

n¼ 104

Men, n (%) 58 (55.8)
Age at questionnaire completion (year)
Median (IQR) 46 (24.5)
Mean (SD) 46.1 (16.4)

EASI score at baselinea

Median (IQR) 12.6 (8.5)
Mean (SD) 14.1 (8.6)
Missing, n (%) 6 (5.8)

IGA score at baselinea

Median (IQR) 3 (1)
Mean (SD) 3.0 (0.8)
Missing, n (%) 1 (1.0)

DLQI score at baselinea

Median (IQR) 13 (9)
Mean (SD) 12.9 (6.9)
Missing, n (%) 5 (4.8)

POEM score at baselinea

Median (IQR) 20 (9)
Mean (SD) 19.0 (6.6)
Missing, n (%) 3 (2.9)

Weekly average pruritus NRS at baselinea

Median (IQR) 7 (2)
Mean (SD) 6.6 (2.4)
Missing, n (%) 1 (1.0)

Weekly average pain NRS at baselinea

Median (IQR) 2 (5)
Mean (SD) 3.3 (3.0)
Missing, n (%) 1 (1.0)

Atopic/allergic diseases at baselinea, n (%)
Allergic rhinitis 61 (58.7)
Asthma 53 (51.0)
Allergic conjunctivitis 58 (55.8)
Food allergy 42 (40.4)

History of � 2 oral immunosuppressive
treatments at baselinea, n (%)

54 (51.9)

DLQI: Dermatology Life Quality Index; EASI: Eczema Area and Severity Index;
IGA: Investigator Global Assessment; IQR: interquartile range; NRS: Numerical
Rating Scale; POEM: Patient Oriented Eczema Measure; SD: standard deviation.
aAt inclusion in the BioDay registry.
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difference (MCID) of � 4 points for the DLQI and POEM was
achieved respectively in 66 (84.6% of patients without miss-
ing values) and 63 (78.8% of patients without missing values)
patients. For ADCT, 66% of patients were ‘in control’ accord-
ing to the first method. According to the second and third
method, this number dropped to around 40% (Table 3).
When asked which questionnaire was favored by patients,
11% chose ADCT and 9% RECAP; 80% of patients indicated
no preference.

Treatment satisfaction

Median global satisfaction score was 83.3 (see Table 2 and
Figure 1). Notably, the median score for the side effects
was 100%.

Discussion

In this study, between 38.5 and 66.3% of patients, using dupilu-
mab between 16 and 52weeks, perceived their AD as ‘in con-
trol’. Treatment satisfaction of this cohort was high.

The current study showed a relatively high percentage of
patients ‘not in control’ according to the ADCT. Taking into con-
sideration the significant improvement from baseline for signs,
symptoms and various PROMs, seen in previous studies from
the BioDay registry (6,7), resulting in low scores on these instru-
ments after 16–52weeks, the cutoff for ‘not in control’ may be
too strict. In a validation paper, the interpretation of the ADCT
was assessed using a patient global assessment scale as a refer-
ence. Patients indicating their AD was ‘not at all controlled’, ‘a
little controlled’ or ‘moderately controlled’, were all categorized
as being ‘not in control’ according to the ADCT (4). Using the
current binary cutoff values, along with the three different ana-
lyzing methods, the use of the ADCT in daily practice may lead
to premature discontinuation or change of treatment. Moreover,
as patient perceived eczema control is an individual experience,
it would be beneficial to investigate the MCID rather than a bin-
ary cutoff point for control regarding the ADCT. Future research
is definitely needed.

In the current study, values for ADCT and RECAP were simi-
lar. However, no interpretability studies have been performed
for the RECAP, which impedes the current interpretation of the
RECAP in clinical practice and its comparison to the ADCT. It will
be interesting to see how interpretability studies on the RECAP
will produce values for patients perceiving their AD to be ‘in
control’, and how this will relate to ADCT values.

The reported values for treatment satisfaction are on the
higher end of the spectrum. In a large real-world study in

Table 2. ADCT, RECAP, and TSQM v.II values, along with closest reported
patient reported outcome measures at regular BioDay visits.

n¼ 104

ADCT score
Median (IQR) 4 (5)
Mean (SD) 5.1 (3.7)
Missing, n (%) 7 (6.7)

RECAP score
Median (IQR) 5 (6)
Mean (SD) 6.5 (4.7)
Missing, n (%) 5 (4.8)

TSQM v.II global satisfaction score
Median (IQR) 83.3 (25.0)
Mean (SD) 78.9 (16.8)
Missing, n (%) 15 (14.4)

TSQM v.II effectiveness satisfaction score
Median (IQR) 75.0 (16.7)
Mean (SD) 72.8 (20.8)
Missing, n (%) 3 (2.9)

TSQM v.II side effects satisfaction score
Median (IQR) 100.0 (8.3)
Mean (SD) 90.9 (17.0)
Missing, n (%) 10 (9.6)

TSQM v.II convenience satisfaction score
Median (IQR) 72.2 (16.7)
Mean (SD) 73.4 (14.7)
Missing, n (%) 12 (11.5)

Closest DLQI score
Median (IQR) 3 (4.3)
Mean (SD) 4.1 (4.0)
Missing, n (%) 22 (21.2)

Closest POEM score
Median (IQR) 7 (8.3)
Mean (SD) 8.5 (5.8)
Missing, n (%) 22 (21.2)

Closest weekly average pruritus NRS
Median (IQR) 2 (3)
Mean (SD) 3.0 (2.0)
Missing, n (%) 17 (16.3)

Closest weekly average pain NRS
Median (IQR) 0 (2)
Mean (SD) 1.1 (1.6)
Missing, n (%) 17 (16.3)

ADCT: Atopic Dermatitis Control Test; DLQI: Dermatology Life Quality Index;
IGA: Investigator Global Assessment; IQR: interquartile range; NRS: Numerical
Rating Scale; POEM: Patient Oriented Eczema Measure; RECAP: Recap of
Atopic Eczema; SD: standard deviation.

Table 3. Control according to the Atopic Dermatitis Control Tool (ADCT).

ADCT method 1a ADCT method 2b ADCT method 3c

In control, n (%) 69 (66.3) 40 (38.5) 42 (40.4)
Not in control, n (%) 28 (26.9) 57 (54.8) 55 (52.9)
Missing, n (%) 7 (6.7)
Total 104

Definition of ‘not in control’:
aTotal score on the 6 items is � 7 points.
bOne of the six answers is: item 1�Moderate; item 2� 3–4days; item
3�Moderately; item 4� 1 or 2 nights; item 5�Moderate; item 6�Moderate.
cOne of the four first answers is: item 1�Moderate; item 2� 3–4 days; item
3�Moderately; item 4� 1 or 2 nights.

Figure 1. Treatment Satisfaction Questionnaire for Medication (TSQM) meas-
ures for dupilumab in daily practice. Whiskers represent 10–90th percentiles.
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patients on systemic therapy for AD, TSQM v.II values tended to
be lower in all domains (18). Especially the side effects satisfac-
tion score stands out with a median of 100. A possible explan-
ation for this is probably that many patients have had multiple
treatment failures before starting dupilumab. Therefore, when
treated with dupilumab, patients may trivialize their side effects
if they perceive a high satisfaction regarding effectiveness of
the treatment. However, a proper interpretation of the values
reported here is not entirely possible due to the lack of inter-
pretability studies for the TSQM v.II.

A limitation to our study is that the COVID pandemic
resulted in various missing values. Furthermore, its cross-sec-
tional design makes it impossible to compare the ADCT, RECAP,
and TSQM v.II with values at baseline or other time points.
Longitudinal studies are needed.

In conclusion, our study shows that the interpretability of the
ADCT and RECAP regarding eczema control and its applicability
in clinical decision making may benefit from further investiga-
tion. Treatment satisfaction during dupilumab treatment in daily
practice is high.
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