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ABSTRACT

Objectives We aimed to quantify patient preferences

for efficacy, safety and convenience features of atopic
dermatitis (AD) treatments.

Design and setting Online discrete choice experiment
survey.

Participants Adults in the UK, France and Spain who had
used AD treatments during the past 2 years.

Primary and secondary outcome

measures Preferences for attributes were analysed using
a multinomial logit model. Willingness to make trade-offs
was expressed as the maximum acceptable decrease
(MAD) in the probability of achieving clear/almost clear
skin at week 16.

Results The survey was completed by 404 patients
(44.1+12.0 years; 65% women; 64% moderate/severe
eczema). Most patients (68%) had no prior experience

of using self-injectable treatments for AD or any other
iliness. Participants most valued increasing the chance of
achieving a meaningful reduction in itch at week 16 from
20% to 50%, followed by reducing the risks of serious
infections from 6% to 0% and of eye inflammation from
20% to 0%. Participants were willing to accept a decrease
in the possibility of achieving clear/almost clear skin to
obtain a treatment that can be paused (MAD=24.1%),
requires occasional check-ups (MAD=16.1%) or no
check-ups (MAD=20.9%) over frequent check-ups, is
administered as a one time per day or two times per day
oral pill versus a subcutaneous injection every 2 weeks
(MAD=16.6%), has a 2-day over 2-week onset of action
(MAD=11.3%), and can be used for flare management
(MAD=5.8%).

Conclusions Although patients with AD most valued
treatment benefits and risks, they were willing to

tolerate reduced efficacy to obtain a rapid onset, oral
administration, less frequent monitoring and a treatment
that can be paused. Understanding patients’ preferences
for AD therapies, including new targeted therapies, can aid
shared decision-making between clinicians and patients
and support health technology assessments.

INTRODUCTION

Atopic dermatitis (AD) is mostly treated using
emollients and moisturisers, topical corti-
costeroids and calcineurin inhibitors, and,
for severe cases, systemic immunosuppres-
sants.'? However, emollients and moisturisers

,' Afaf Raibouaa,? Andreas Wollenberg,® Jean-Philippe Capron,
Nicolas Krucien,' Hayley Karn," Tommi Tervonen
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study used a discrete choice experiment, which
allowed us to quantitatively assess the trade-offs
that patients with atopic dermatitis (AD) are willing
to make between clinical and non-clinical treatment
characteristics.

= Pilot testing and validity measures were performed
to ensure that the target population could under-
stand the survey and traded-off appropriately be-
tween the treatment attributes.

= Study participants had predominantly self-reported
moderate-to-severe AD (assessed with the Patient
Oriented Eczema Measure), and these findings may
not apply to the wider AD adult population, including
those with mild or very severe AD.

may not be sufficiently effective, and conven-
tional systemic immunosuppressants have
many potential side effects and are not
generally recommended for long-term main-
tenance of AD.”* New targeted therapies for
treating AD are now available. Dupilumab, a
subcutaneously administered human mono-
clonal antibody inhibiting interleukin-4 and
interleukin-13 signalling, was licenced in the
USA and the European Union in 2017 for the
treatment of AD.” Baricitinib and upadaci-
tinib, oral small-molecule inhibitors of Janus
kinases, were recently licenced in the Euro-
pean Union for the treatment of moderate-
to-severe AD in patients who are candidates
for systemic therapy.®’

Several additional targeted therapies are
in development, including a variety of mono-
clonal antibodies inhibiting interleukin
signalling.! *® These new targeted therapies
have different efficacy, risks and non-clinical
attributes, especially the mode of admin-
istration. In other chronic diseases, some
patients prefer oral over parenteral treat-
ment because they perceive some barriers to
parenteral administration, which may lead to
reduced adherence.”! Because non-health
benefits cannot be captured in traditional
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cost-effectiveness analysis, understanding to what extent
they are valued by patients can help guide health tech-
nology assessment discussions'>"® and inform shared
decision-making at the point—of-care.17

Preferences for different treatment attributes, such as
their benefits, risks, mode of administration and conve-
nience features, can be elicited from patients using
discrete choice experiments (DCEs).'® In DCEs, partici-
pants are presented with a series of tasks where they have to
select between different hypothetical treatment options,
each of which is composed of one level from each attri-
bute in such a way that they are forced to make trade-offs,
such as a higher risk of an adverse event but improved
efficacy. DCEs have the advantage that the results can be
used to quantify to what extent participants value each of
the different attributes and estimate the trade-offs they
would be willing to make. We hypothesised that patients
with AD would not value all attributes relevant for their
treatment choices equally. In the current study, we used a
DCE to elicit the preferences of patients for key efficacy,
safety and convenience attributes of targeted AD thera-
pies and examine the trade-offs they are willing to make
between them.

MATERIALS AND METHODS

An online DCE survey was conducted between October
and December 2019 in adults with AD living in the
UK, France or Spain. In the DCE survey, participants
completed a series of choice tasks in which they selected
between hypothetical treatment options described by a
set of attributes with different levels. Treatment attributes
and levels included in the DCE were identified through
a targeted literature review of Embase and MEDLINE
for quantitative and qualitative preference studies and
a review of product labels for AD treatments (search
conducted 10 September 2018; see online supple-
mental methods and table 1 for details). The attribute
levels included in the DCE (eg, likelihood of achieving
clear or almost clear skin at week 16) were informed
by clinical data from product labels for AD treatments
(where available), including both baricitinib and dupi-
lumab, reflecting the range of potential experiences that
patients may have.'?* Attributes included the following:
chance of achieving clear or almost clear skin at week
16, chance of achieving a meaningful reduction in itch
at week 16, risk of eye inflammation, risk of serious
infections, administration, flare management, long-term
disease management, monitoring and speed of onset
(table 1). In order to reduce the cognitive burden of the
survey, we grouped attributes as benefits, risks and other.
Prior research has found that grouping benefits and
risks, and randomising the order of the groups and attri-
butes within the groups, reduces the cognitive burden
on participants, thereby reducing ordering effects and
increasing choice certainty and the precision of prefer-
ence estimates.”!

Cognitive pilot interviews

To ensure the feasibility and robustness of the DCE,
cognitive pilot interviews were conducted in the UK,
France and Spain (n=b per country). The interviews
involved a total of 15 patients, who were recruited using
the same eligibility criteria as the main study. Patients
were recruited through a number of routes, including
health care provider referrals, social media and patient
databases. The interviews examined whether the chosen
attributes and levels were relevant, tradeable and under-
standable to participants.”” In addition, the cognitive
pilot interviews assessed the complexity and clarity of
the overall questionnaire. Each interview lasted approx-
imately 60 min. Participants were provided a description
of the study and completed the initial version of the study
survey instrument online while sharing their screen with
an interviewer and thinking aloud about the rationale
behind their choices. While participants completed the
DCE, interviewers probed them using a semi-structured
discussion guide. At the end of the interview modera-
tors assessed whether all attributes had been considered,
and the overall relevance and plausibility of attributes
and levels included in the survey; these assessments were
interviewer observed and based on the patients’ rationale
behind decision-making during the interview.

The cognitive pilot interviews were conducted in two
waves, with roughly half the participants in each wave.
Updates were made after wave 1 and the revised survey
was subsequently tested in wave 2. The textual updates
after wave 1 were largely minor wording updates to
improve the understandability of the survey. However, the
presentation of the task and the denominator of serious
infections was updated to be consistent with the other risk
attribute (eye inflammation). In wave 1, attributes were
not initially grouped as benefits, risks and other. The visu-
alisation of the DCE was adjusted after wave 1 as some
participants were misinterpreting the benefit/risk of a
treatment. The updated survey grouped and labelled the
attributes by category (benefits, risks, other). In wave 2,
participants did not have problems understanding the
benefits and risks of treatments and found it easier to
consider a wider range of attributes. Patients were also
asked if they thought any attributes were missing that they
would want to know about when selecting a treatment. No
missing attributes were identified.

The online DCE survey was initially tested in 29-30
participants per country. Minor updates were made to
the visual presentation of the survey. Recruitment targets
were to include an additional 115 participants in the UK,
115 in Spain and 85 in France.

Participants

Participants were recruited via recruiter databases, social
media, patient associations and online patient panels.
Adults (=18 years) living in the UK, France or Spain with a
self-reported diagnosis of AD for >12 months were eligible
if they had received a topical or systemic therapy for AD
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Table 1 Treatment attributes and levels included in the main discrete choice experiment

Treatment
attribute

Description of the treatment attribute presented

to participants

Levels

Itch reduction

Skin
appearance

Eye
inflammation

Serious
infections

Speed of onset

Flare
management

Long-term
disease
management

Eczema (atopic dermatitis) causes your skin to itch.
Treatments for eczema (atopic dermatitis) increase
the probability of achieving a meaningful reduction

in itch severity.

Eczema (atopic dermatitis) affects the way your
skin looks due to flaking, redness, swelling, oozing,
crusting, bleeding. Treatment for eczema (atopic
dermatitis) may improve your skin condition, but
different treatments have different impacts. In this
survey, we will ask you to consider the chance of
achieving clear skin after 16 weeks starting the

treatment.

All treatments have some risk of negative side
effects. Some treatments can cause minor eye
infections. You may have swollen eyelids, feel
sensitivity to light, feel itching or burning in your
eyes or have pink discolouration of the white in
your eyes. This can be treated but may require
interruption to treatment. Other treatments do not
increase your risk of getting an eye inflammation.

All treatments have some risk of negative side
effects. Some treatments reduce your immune
system’s effectiveness at fighting off illness and can
result in serious infections, such as pneumonia or
blood poisoning, that may require treatment and
hospitalisation; you may be hospitalised for around
1 week. There is always a very low risk of serious
infection and this low risk may be increased.

All medications for eczema (atopic dermatitis) take
some time to start working. Some medications will
start to work in 2 days, but others can take 1 or 2

weeks.

For some treatments, your doctor can increase your
dose if your symptoms get worse (flare-ups). After
the flare is controlled, reducing the dose again may
also be an option. However, other treatments cannot
be adjusted in this way and you will remain on a
fixed dose, even if your symptoms change.

Some treatments for eczema (atopic dermatitis)
need to be used continuously, without the option

to stop and restart therapy when you want.
Interruption of treatment, also known as a treatment
holiday, can lead to a loss of efficacy over time.
This means the therapy may not work as well when
you restart treatment. These treatments must be
used continuously and cannot be paused. Other
treatments can be stopped and restarted (treatment
holiday), with no impact on how effective the
treatment is. Some treatments should not be used
for the long-term, as they can have life threatening
side effects, if used for a long period of time.

2 out of 10 (20%): There is a 20% chance of achieving
a meaningful reduction in itch severity (reference level).
4 out of 10 (40%): There is a 40% chance of achieving
a meaningful reduction in itch severity.
5 out of 10 (50%): There is a 50% chance of achieving
a meaningful reduction in itch severity.

1 out of 10 (10%): After taking treatment for 16 weeks,
there is a 10% chance you will have clear/almost-clear
skin (reference level).

2 out of 10 (20%): After taking treatment for 16 weeks,
there is a 20% chance you will have clear/almost-clear
skin.

4 out of 10 (40%): After taking treatment for 16 weeks,
there is a 40% chance you will have clear/almost-clear
skin.

0 out of 100 (0%): Your treatment does not increase
the chance of an eye inflammation.

10 out of 100 (10%): There is a 10% chance of
experiencing an eye inflammation.

20 out of 100 (20%): There is a 20% chance of
experiencing an eye inflammation (reference level).

0 out of 100 (0%): Your treatment does not increase
the risk of serious infection.

3 out of 100 (3%): 3 out of 100 people will experience
a serious infection.

6 out of 100 (6%): 6 out of 100 people will experience
a serious infection (reference level).

2 days: Your medication will begin to work 2 days after
starting the treatment.

1 week: Your medication will begin to work 1 week
after starting the treatment.

2 weeks: Your medication will begin to work 2 weeks
after starting the treatment (reference level).

Yes: Your doctor can increase or decrease your dose
when your eczema (atopic dermatitis) gets worse or
improves.

No: Your doctor cannot increase or decrease your dose
when your eczema (atopic dermatitis) gets worse or
improves (reference level).

Yes, with the possibility for pauses: Treatment can be
taken long-term, and can be paused with no impact on
how effective the treatment is.

Yes, without the possibility for pauses: Treatment
can be taken long-term, but must be taken
continuously for there to be no impact on how effective
the treatment is.

Should not be used long-term: You can pause the
treatment, but using for the long-term may result in life
threatening side effects (reference level).

Continued
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Table 1 Continued
Treatment Description of the treatment attribute presented
attribute to participants Levels

Administration

considering pills and injections.

Check-ups

body.

Treatments are not all given/taken in the same way;
for instance, some are pills, others are injections
or topical creams. In this study we will only be

Some treatments require periodic blood tests taken
by your doctor, because although you may not feel
any symptoms, some eczema (atopic dermatitis)
medications can have a negative impact on your

Oral pill, one time or two times per day

Injection under the skin, every 2 weeks: This is a
subcutaneous injection, below the skin, but above
muscle, usually injected into the thigh/stomach

area. You can administer the injection yourself or a
healthcare professional can administer it. If you choose
to administer it yourself, you may need to be trained by
a nurse on the injection technique. Treatment is once
every 2 weeks (reference level).

Frequent check-ups required: Blood tests every 2
weeks during the initial 3 months of therapy and then
monthly if the patient is stable (reference level).
Occasional check-ups required: Blood tests at
beginning of treatment, after 12 weeks, and then
routinely, as determined by your doctor, while on
treatment.

No check-ups required.

In each choice task, participants were asked to choose between different treatment options, each composed of one level from
each of the attributes. Sensitivity of participants to changes in levels for each attribute were measured relative to the reference
level, which is the level that patients least prefer. For example, the reference level for risks is the highest level and for efficacy

the reference level is the lowest level.

in the past 2 years. Participants also had to be able to
speak, read and write the official language of the respec-
tive country. Potential participants were excluded if they
had a diagnosis of psoriasis, acne, lupus erythematosus,
skin cancer or any other condition that could interfere
with participation in and completion of the interview. To
account for the possibility that preferences differ between
participants with and without self-injectable experience,
the study was initially designed to include a target of
40% of participants with prior self-injectable experience,
although this was reduced to 30% during the study to
allow enough participants to be recruited.

All participants provided online informed consent
before participating. Participants in the cognitive pilot
consented to being audio recorded. Participants were
remunerated for completing the study.

DCE survey

The DCE was generated using Ngene software V.1.2.1
(ChoiceMetrics, Sydney, Australia) using a D-efficient
design that was assessed against good experimental design
properties. The design was optimised for the estimation
of a multinomial logit (MNL) model, and, where appro-
priate, directional priors. The experimental design of
the DCE included 36 experimental choice tasks split into
three blocks, such that each participant would complete
only 12 experimental choice tasks. Participants in the
pilot interviews did not struggle with the number of attri-
butes in the choice tasks. Full profiles (where no attributes
were fixed to a set level to simplify the design) were there-
fore used. In each choice task, participants were asked
to choose between two hypothetical treatment options

(A and B) and an opt-out of staying with their ‘old treat-
ment’, wherein each treatment option was composed of
one level from each of the attributes (figure 1). If a partic-
ipant selected the ‘old treatment’ option, they answered
a follow-up question asking them to choose between
treatment options A and B. We used a recommended
status-quo opt-out 0ption,23 which remained fixed
throughout the survey (while treatment A and B varied).
For methodological reasons, to not overestimate patients’
willingness to accept risks, the risk of adverse events was
set to 0% for both eye inflammation and serious infec-
tions. Since this would not reflect patients varied current
treatments, the opt-out option was referred to as ‘old
treatment’. The order of the 12 experimental choice
tasks and of the attribute groups (benefits, risks, other)
within the choice options was randomised across partici-
pants to minimise the influence of ordering effects.*** In
addition to the 12 experimental choice tasks, participants
answered 2 choice tasks to assess internal validity.”® Task
13 was a repeat of the third experimental choice task seen
by the participant and was intended to check the stability
of their choices. Task 14 was a dominated-choice test in
which one treatment option was as good as or better than
the other option for all attributes and was intended to test
attendance to the tasks.

In addition to the DCE, participants completed a socio-
demographic/clinical questionnaire, indicated their
willingness (on a 5 point scale form not willing to very
willing) to have a medication that required a subcuta-
neous injection for each dose, and completed the Set of
Brief Screening Questions to assess health literacy*” and
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Treatment A

Treatment B

Your old Treatment

4 out of 10 (40%) 4 out of 10 (40%) 2 out of 10 (20%)
Itch Reduction
pepdoO0 | AMARROLDLUY | MDD
4 out of 10 (40%) 4 out of 10 (40%) 1 out of 10 (10%)
Skin Appearance
i o RRTRRTRON STt NIRRT
0 out of 100 (0%) 20 out of 100 (20%) 0 out of 100 (0%)
PIAIRRIRURN RN PRI BIRIRN R0 OIS
Eye Inflammation PRI IR R I Y PRI TR R I WM}‘WMWMWM%
@ PRI R R PRI TR R e 4
° TR e PPN U NY M@@M@M@M@M@ﬁ}
< MMM P ittt ittt 4414 PP
P 6 out of 100 (6%) 6 out of 100 (6%) 0 out of 100 (0%)
2 PTI98 PRI O0D0009009090909%
Serious Infoctions | TTPIIFFHAIIE | SRR | e
PRI I PN IR R Y UL
YOI R I POTRTUTIR IR I PPN
L0 xRN RN A PPN
Speed of Onset 1 week 2 weeks 2 weeks
Flare Management @ @ @
_ Lorl'v?:ne;;r?li::: se Yes, with the possibility of pauses | Yes, without the possibility of pauses Should not be used long-term
§ Oral pill Injection under the skin Oral pill
Administration (98 / §8
Once or twice daily Every two weeks Once or twice daily
Check-ups Occasional check-ups required No check-ups required Frequent check-ups required
Choice O |:] ]
[if old treatment
is chosen] | O
Choice
Figure 1 Example choice task.

five of the seven items from the Numeracy Scale to assess
numeracy” to assess their ability to understand the attri-
butes and levels presented and their engagement in the
survey.

Validity assessments

For the dominance test, which presented one treatment
option with higher levels of benefits and lower levels of
risks, the number of patients selecting the superior (domi-
nating) option as their preferred treatment was recorded;
selecting the superior option indicated the survey suffi-
ciently engaged participants. The number of patients
selecting the same choices in the initial and repeated
tasks was also recorded; selecting the same option in
both questions indicated choice stability. A respondent
was classified as a serial non-participant if they chose the
same treatment option for all 12 experimental choice
tasks. Decision-making was considered dominated when
the respondent chose their preferred treatment option
based on a single attribute in all 12 experimental choice
tasks. For each choice task, response times in the lower

10% of the corresponding distribution were classified as
fast and those in the upper 10% as slow. Attendance to
the DCE survey was classified as inadequate if >80% of
a participant’s responses for the 12 experimental choice
tasks were classified as too fast or too slow.

Statistical analysis

Statistical analysis was performed using R V.3.6.1 (R
Foundation, Vienna, Austria). DCE preference data were
analysed using a MNL model within the random utility
maximisation framework® (see online supplemental
methods for details). This model assumed that respon-
dents chose the alternative that resulted in the highest
utility (a measure of desirability) based on the included
attributes and up to a random error.”” The main results
from this model were part-worth utility estimates, which
reflect participants’ sensitivities to changes in the treat-
ment attributes. A dummy coding strategy was imple-
mented to estimate preferences for discrete changes in
the treatment attributes. In addition, the MNL model
included two alternative-specific constants, one that
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captured left-right bias (tendency to select the option
presented on the left of the choice tasks) and one that
captured a preference for the old treatment option.

A second MNL model with linearly coded attributes
for the skin appearance attribute was also estimated to
support the computation of the maximum acceptable
decrease (MAD) in the probability of achieving clear
or almost clear skin at week 16. The acceptability of the
underlying hypothesis of linearity in preferences for
changes in the skin appearance attribute was first veri-
fied (see online supplemental methods for details). The
MAD analysis measured the percentage decrease in the
chance of achieving clear or almost clear skin at week 16
a respondent was willing to accept for changes in other
attributes. The 95% CIs for the MAD in achieving clear
or almost clear skin at week 16 were obtained using the
Delta method.”

Subgroup analyses were performed according to
country (France, Spain, UK), age (<40, 40-50 and >50
years), gender (female, male), Patient Oriented Eczema
Measure (POEM) overall score (0-7 (clear or almost
clear/mild), 8-16 (moderate), 1728 (severe/very
severe))” and self-reported eczema severity (very mild/
mild, moderate/severe/very severe).

Model selection

A number of different analyses were conducted as part
of model selection. Given the DCE was conducted in
different countries and the initial version of the survey
was developed in the English language, the first anal-
ysis was related to the possibility of combining choice
data from the different countries. The translation of the
survey into different languages might have induced a
translation effect, which could have resulted in systematic
differences in the quality of the choice data across the
countries. The results of this analysis indicated that differ-
ences in observed choices across countries could not be
fully explained by potential changes in the underling
quality of the choice data (online supplemental methods
and table 2); as such, it was decided to pool country data
and treat country of residence as a potential driver of
heterogeneity in preferences alongside other personal
characteristics.

The second analysis aimed to determine whether the
standard MNL model would be appropriate to quantify
average sample preferences. The MNL model was first
compared with a mixed logit (MXL) model allowing
for unobserved heterogeneity in preferences. Being
the most flexible choice model, the MXL model was
expected to statistically outperform the MNL model, but
the objective of this analysis was to determine whether
using a simpler model would lead to a biased measure-
ment of sample preferences. The comparison of prefer-
ence estimates between the two models showed a very
high level of agreement (ie, very similar preferences
identified with both models) (online supplemental
methods and figure 1).

The MNL model was also compared with a nested logit
(NL) model to determine whether the opt-out option ‘old
treatment’ required different treatment to the other treat-
ment alternatives. The NL model relaxed the hypothesis
of independence of irrelevant alternatives, which is a core
assumption of the MNL model and implies that all three
treatment options were equally substitutable. Again, the
comparison of preference estimates showed a high level
of agreement between the MNL and NL models (online
supplemental methods and figure 2). These results
indicated that the MNL model provided an acceptable
approximation of sample preferences.

Patient and public involvement

Cognitive pilot interviews were held with 15 patients to
test understandability of the DCE survey. Other than
participating in the DCE survey as respondents, patients
were not involved in recruitment or study conduct.
Investigators were blinded to the identities of the study
participants, so the results of the study were not directly
disseminated to them.

RESULTS

Participants

The DCE survey included 404 participants (114 in
France, 145 in Spain and 145 in the UK) who were
recruited between October and December 2019.
Given recruitment for the quantitative online survey
used patient panels and databases, 157 553 initial
invites were sent, with a 4% (n=6287) response rate.
The majority of the interested potential participants
completed the screening questionnaire but were not
eligible to participate, largely due to not having AD;
541 patients were eligible to participate, with 75%
of those eligible completing the survey. Most partic-
ipants were women (65%) with an average age of
44.1 years (table 2). Most participants were employed
full time (56%) and had completed university educa-
tion or higher (58%). The majority of participants
had moderate-to-very severe AD according to POEM
scores (62%) and self-reported eczema severity (67%)
but good-to-excellent self-reported overall health
(69%). Topical corticosteroids (66%) were the most
frequently used class of medications at the time of the
survey, followed by systemic immunosuppressant ther-
apies (27%) and biologics (18%). Topical betametha-
sone (29%) and hydrocortisone (24%) were the most
frequent currently used individual medications. Most
patients (68%) had no prior experience of using self-
injectable treatments for AD or any other illness.

Validity assessments

Overall, the survey sufficiently engaged partici-
pants: 89% selected the superior treatment option
in the dominance test, 64% chose the same answers
in the repeated choice task and 97% spent an
adequate amount of time on the choice tasks (online
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Table 2 Participant characteristics

Characteristic N=404
Sex, n (%)
Male 142 (35)
Female 262 (65)
Age, mean (SD) 441 (12.0)
Employment status
Full time 227 (56)
Part time 75 (19)
Homemaker/housewife 21 (5)
Student 10 (2)
Unemployed 30 (7)
Retired 35 (9)
Disabled 12 (3)
Other 2 (0)
Education, n (%)
No formal qualifications 1(0)
Primary school or secondary education 38 (9)
College or some university 43 (11)
Completed vocational or professional certification 83 (21)
Completed university degree 148 (37)
Completed doctorate, post-doctorate, or 88 (22)
equivalent
Other 3(1)
Overall health, n (%)
Excellent 20 (5)
Very good 96 (24)
Good 161 (40)
Fair 98 (24)
Poor 29 (7)
Prior experience with self-injectables (any)*
Yes 129 (32)
No 275 (68)
Self-rated eczema severity, n (%)
Very mild 19 (5)
Mild 116 (29)
Moderate 212 (52)
Severe 45 (11)
Very severe 12 (3)
POEM overall score, n (%)
Clear or almost clear (0-2) 32 (8)
Mild eczema (3-7) 121 (30)
Moderate eczema (8-16) 192 (48)
Severe eczema (17-24) 47 (12)
Very severe eczema (25-28) 12 (3)
Class of AD medication currently used, n (%)t
Topical corticosteroids 265 (66)
Topical calcineurin inhibitors 32 (8)
Continued

Table 2 Continued

Characteristic N=404
Phototherapy/UV treatment 20 (5)
Systemic immunosuppressant therapies 109 (27)
Biologics 72 (18)

Most frequently used current AD medications, n (%)t

Betamethasone 119 (29)
Hydrocortisone 97 (24)
Prednisone 61 (15)
Clobetasol propionate 46 (11)

*Participants were not asked whether their prior use of self-
injectables was for AD.

TNot mutually exclusive.

AD, atopic dermatitis; POEM, Patient Oriented Eczema Measure;
UV, ultraviolet.

supplemental table 3). Also, for 90% of participants,
decisions were not dominated by a single attribute
and only 5% always chose the opt-out old treatment
option. Participants were not excluded based on
responses to the validity tests, following best practice
recommendations,” as the preferences of patients
may be valid and removal may induce selection bias.

Overall preferences for treatment attributes

The DCE data set had no missing values, as patients
couldnotproceedin the survey without answering each
question or item. If participants did not complete the
survey they were not remunerated or included in the
data set. Of the treatment attributes included in the
DCE survey, participants most valued improving symp-
toms and reducing the risk of side effects (figure 2
and online supplemental table 4). The most valued
change was an improvement from 20% to 50% in the
chance of achieving a meaningful reduction in itch
at week 16, although preferences did not significantly
differ between an improvement to a 40% or 50%
chance of achieving a meaningful reduction in itch.
The next-most valued changes, in descending order,
were a decrease in the risk of serious infections from
6% to 0%, a decrease in the risk of eye inflammation
from 20% to 0% and an improvement in the chance of
achieving clear or almost clear skin from 10% to 40%.

Participants also valued changes in the non-clinical
attributes. The most valued change was switching from
a treatment that can be used long-term but cannot be
paused without affecting efficacy to one that can be used
long-term with the possibility for pauses, without affecting
efficacy.

An oral pill one time per day or two times per day
was preferred over a subcutaneous treatment every 2
weeks, and a 2-day onset of action was preferred over
a 2-week onset of action, although participants did
not have a significant preference for a l-week over
a 2-week onset of action. Participants also preferred
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Itch Reduction

2 out of 10 (20%)

4 out of 10 (40%)

5 out of 10 (50%)

Skin Appearance

1 out of 10 (10%)

2 out of 10 (20%)

4 out of 10 (40%)

Eye Inflammation

20 out of 100 (20%)

10 out of 100 (10%)

0 out of 100 (0%)

Serious Infections

6 out of 100 (6%)

3 out of 100 (3%)

0 out of 100 (0%)

Speed of Onset

2 weeks

1 week

2 days

Flare Management

No

Yes

Long-term Disease Management
Yes, without the possibility for pauses
Should not be used long-term
Yes, with the possibility for pauses
Administration

Injection under the skin, every 2 weeks
Oral pill, once or twice daily
Check-ups

Frequent check-ups required
Occasional check-ups required
No check-ups required

Figure 2 Multinomial logit results: part-worth utilities.

a treatment that can manage flares by modifying the
dose according to symptoms over one that cannot be
used to manage flares, although this was less important
than changes in other non-clinical attributes.

Subgroup analyses

Results were similar for the three included countries
(UK, Spain and France) (online supplemental figure 3),
by age (online supplemental figure 4), by gender (online
supplemental figure 5), by POEM overall score (online
supplemental figure 6) and by self-reported eczema
severity (online supplemental figure 7). However, those
aged over 50 cared more about receiving an oral pill rela-
tive to those aged 40-50 years, for whom we did not detect
a significant preference for administration.

Participants who had experience of self-injecting a
treatment for any illness (32%) were more willing to
accept a treatment that required a subcutaneous injec-
tion and placed less importance on reducing the risk of
serious infections than those who did not have experience

0.00
Part-worth utility (95% confidence interval)

0.25 0.50 0.75

self-injecting a treatment for any illness (online supple-
mental figure 8).

Willingness to make trade-offs between treatment attributes

Participants would be willing to tolerate reduced efficacy
to obtain changes in other treatment attributes. Specifi-
cally, they would be willing to tolerate a decrease in the
probability of achieving clear or almost clear skin of
50.1% (95% CI, 38.5% to 61.8%) to increase the chance
of achieving a meaningful reduction in itch at week 16
from 20% to 50%; 48.6% (95% CI, 35.2% to 62.0%) to
reduce the risk of serious infections from 6% to 0%; and
42.3% (95% CI, 30.0% to 54.5%) to reduce the risk of
eye inflammation from 20% to 0% (table 3). They would
also be willing to tolerate a decrease in the probability
of achieving clear or almost clear skin of 24.1% (95%
Cl, 16.5% to 31.6%) to switch from a treatment that can
be used long-term but cannot be paused without losing
efficacy to one that can be paused without losing effi-
cacy; 16.6% (95% CI, 9.2% to 24.0%) to switch from
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Table 3 Maximum acceptable decrease in the probability

of achieving clear or almost clear skin at week 16

Attribute/level

Maximum
acceptable
decrease in the
probability of
achieving clear or
almost clear skin
(95% CI)

Itch reduction

2 out of 10 (20%)

4 out of 10 (40%)

5 out of 10 (50%)
Eye inflammation

20 out of 100 (20%)

10 out of 100 (10%)

0 out of 100 (0%)
Serious infections

6 out of 100 (6%)

3 out of 100 (3%)

0 out of 100 (0%)
Speed of onset

Reference
38.7 (28.8 to 48.6)
50.1 (38.5 t0 61.8)

Reference
17.9 (10.5 to 25.4)
42.3 (30.0 to 54.5)

Reference
20.6 (12.7 to 28.6)
48.6 (35.2 to 62.0)

2 weeks Reference

1 week 0.2 (-6.5106.9)

2 days 11.3 (4.4 t0 18.2)
Flare management

No Reference

Yes 5.8(0.5t0 11.1)

Long-term disease management

Yes, without the possibility for pauses Reference
4.3 (-2.7 t0 11.3)
24.1 (16.5 to 31.6)

Should not be used long-term

Yes, with the possibility for pauses
Administration

Injection under the skin every 2 weeks Reference

Oral pill one time or two times per day 16.6 (9.2 to 24.0)
Check-ups
Reference
16.1 (8.7 to 23.5)
20.9 (12.3 t0 29.5)

Frequent check-ups required
Occasional check-ups required
No check-ups required

a subcutaneous treatment every 2 weeks to an oral pill
one time or two times per day; and 5.8% (95% CI, 0.5%
to 11.1%) to obtain a treatment whose dosage can be
modified to manage flares over one that cannot. Further,
participants would be willing to tolerate a decrease in the
probability of achieving clear or almost clear skin of 20.9%
(95% CI, 12.3% to 29.5%) to switch from a treatment that
requires frequent check-ups to one that does not require
check-ups; and 16.1% (95% CI, 8.7% to 23.5%) to switch
from a treatment that requires frequent check-ups to one
that requires occasional check-ups.

DISCUSSION

The current study, which included 404 participants across
the UK, France and Spain, found that adults with AD who
had recently been treated with topical and/or systemic
therapy most valued increasing the benefits and reducing
the risks of their treatments, although attributes specific
to new targeted therapies, such as mode of administration
and long-term disease management, also had a significant
effect on choices. Participants were willing to tolerate a
significant decrease in the possibility of achieving clear or
almost clear skin to obtain a treatment that is more conve-
nient, including an oral pill one time or two times per
day in place of a subcutaneous injection every 2 weeks,
the ability to pause the treatment without losing efficacy,
the ability to modify the dosage to manage flares and the
possibility of requiring only occasional or no check-ups
instead of frequent check-ups. Further, participants with
self-injectable experience for any illness were more willing
to accept self-injection than participants without self-
injectable experience. However, 28% of participants were
‘not willing’ or ‘somewhat not willing’ to have a medica-
tion that required an injection for each dose. Preferences
were similar between the three countries included (UK,
France and Spain) and were largely unaffected by age or
sex. In addition, preferences did not significantly differ
based on disease severity, as measured using the POEM
score, which is in line with prior research.

Two other recent DCEs have examined the treatment
preferences of patients with AD. Similar to our study, a
DCE in the USA including 320 adults with moderate-to-
severe AD** found that patients preferred an oral pill over
subcutaneous injection and valued a rapid onset of action
and increasing the chance of achieving clear or almost
clear skin at week 16. A DCE including 323 patients in
Japan 215 years of age with moderate-to-very severe AD
and 121 dermatologists treating patients with AD” found
that, as in the current study, both groups considered
benefits and adverse effects the most important attri-
butes of injectable treatments, although preferences for
some treatment attributes differed between the groups.
For example, patients placed more value on efficacy of
improving rashes and treatment costs than dermatolo-
gists, while dermatologists valued time until response
more than patients. Patients also preferred adding new
treatments to current treatments as add-ons and receiving
treatments at clinics, while physicians preferred reducing
the number of current treatments and having patients
self-administer at home. These differences in the prefer-
ences of patients and physicians emphasise the need for
studies like the current one that are specifically designed
to provide insight into patients’ preferences.

Internal validity of the current DCE was examined
using tests of choice stability and dominance, as well as by
considering response times, health literacy and numeracy.
The results were in line with existing research, including
for choice stability*® and suggested the survey sufficiently
engaged participants. A potential limitation of this study is
that the attributes and levels were not identified through
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a separate qualitative research phase but rather through
a targeted review of previous quantitative and qualitative
studies of patients with AD and product labels for AD
treatments. We do not expect that this influenced the
results because the same attributes (onset of itch relief,
probability of skin clearance, frequency or ease of admin-
istration/convenience and safety) were also identified
through the qualitative phase of the US study.™*

A potential limitation of this study is the inclusion
of four probabilistic attributes, which increased the
complexity of the study for participants. These were
included to align with clinical data. To mitigate this, we
included a thorough warm-up to the DCE with practice
questions relating to the probabilistic attributes. In addi-
tion, a prior AD study included four probabilistic attri-
butes (two probabilistic benefits and two probabilistic
adverse events).”* Another limitation of this study is that
we used different denominators for probabilistic benefit
and risk attributes. Different denominators were used to
ensure participants could review all attribute informa-
tion simultaneously while making their choices. However,
using different denominators may have increased the
study complexity and introduced a potential bias. Another
potential limitation of this study is reference to the opt-
out as ‘old’, which may have been perceived negatively.
We used the terminology ‘old’ instead of current since
we were aware that we were not presenting patients with
their actual current treatments, which may have caused
confusion. Due to the need to limit the participants’
cognitive burden, not all potentially relevant attributes
could be included in the DCE survey. However, cognitive
pilot interviews of 15 patients with AD indicated that the
attributes and levels were relevant and that no attributes
were missing. Overall, participants also found the length
and complexity of the survey acceptable. A further limita-
tion is the inclusion of patients with non-severe AD, who
would possibly not receive systemic therapies.” However,
there is value in including these patients, because patients’
disease severity may vary over time and treatment recom-
mendations may change. Also, although few differences
were found in preferences by age, sex or country, care
should be taken when generalising to under-represented
AD populations, such as patients with very severe AD,
children or patients in lower-income countries. Addition-
ally, since it is not culturally appropriate to ask about race
in some European countries, data were not collected on
this. We were therefore not able to determine whether
this study represents the diverse ethnic groups in the
study countries. Moreover, our sample included a high
proportion of participants with university education and
may therefore not be fully representative of the general
AD population.

In conclusion, patients with AD most valued treatment
benefits and reducing risks but were willing to accept
a decrease in efficacy, as measured by the possibility of
obtaining clear or almost clear skin at week 16, to obtain
an oral treatment with a rapid onset of action. This infor-
mation may help clinicians make shared decisions with

patients about the most suitable treatment for AD. It can
also support reimbursement applications, ensuring that
health technology assessment decisions align with the
preferences of individuals living with AD.
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ONLINE SUPPLEMENTAL METHODS

Selection of attributes and levels

The aim of the literature review was to determine the key attributes and levels to be
included in the DCE. This involved both a targeted literature review and a product

label review.

The targeted literature review involved separate searches in major medical literature
databases (Embase and MEDLINE) (Online Supplemental Table 1); a search for
qualitative studies that considered the patient perspective on AD treatments; and a
search for patient preference-specific studies, which considered AD treatments.
Once key themes within the literature review were identified, the attributes were
classified into corresponding categories. All abstracts were double screened, and

disagreements were reviewed by a senior member of the research team.

The search strategy for the qualitative studies focused on studies that conducted
interviews or focus groups, which mentioned AD or eczema, and their available
treatments, as well as quality of life or patient preferences. The search excluded any
non-adult studies, animal studies, clinical trials, and editorial notes. The search
strategy for patient preference-specific studies sought studies that were explicitly
patient preference in design, such as those utilising DCEs. Additionally, the studies

had to mention AD or eczema.

The targeted literature search identified 33 potential studies. No duplicates were
found, and all 33 were screened for eligibility. The abstracts were screened
sequentially by two reviewers, and a third reviewer compared the rationale for
inclusion and exclusion of studies to obtain the final list of full texts to screen. Seven

studies were excluded because they did not involve adult patients, 13 because they
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weren't about AD, six because they did not have the study design of interest, and
four because no full text was available. The remaining three studies included one
quantitative[1] and two qualitative studies.[2, 3] In the quantitative study, the most
important treatment attribute was the appearance of eczema (dryness/flakiness). In
the two qualitative studies, itch reduction (symptom control), monitoring of
symptoms, flexibility of treatment regimens to control flares, appearance

(dryness/flakiness), and skin pain were identified themes.

Additionally, a product label search was conducted. Ten product labels for
medications indicated for use in AD were reviewed in detail, including baricitinib
(Olumiant®), dupilumab (Dupixent®), clobetasol propionate (Clobex®), tacrolimus
(Protopic®), prednisone (Rayos®), cyclosporin (Neoral®), methotrexate, azathioprine
(Imuran®), mycophenolate mofetil (CellCept®), and phototherapy. ltch reduction was
most commonly reported as the percentage of patients achieving a meaningful (24-
point reduction in the itch numerical rating scale) reduction in itch at week 16. Skin
appearance was most commonly measured by the proportion of patients achieving
clear or almost clear skin at week 16 (Investigator's Global Assessment scores of 0
or 1). The review of product labels also identified conjunctivitis as a differentiating
and common side-effect of dupilumab that is not associated with other systemic
therapies. Risk of serious infections were associated with other treatments, such as
baricitinib and cyclosporine. The product label review also highlighted different
modes and frequency of administration for systemic treatments, which included daily
oral medication or subcutaneous administration every 2 weeks. Monitoring was also

required for baricitinib and cyclosporine, but not for dupilumab.
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Model specification

The analysis of all DCE responses followed random utility theory.[4-6] The model
assumes that each respondent (n) chooses the alternative (j) in every DCE question
(f) that results in the highest utility (a measure of desirability) of all available

alternatives. Utility in a random utility model is defined as:

u(xjnt) = v(xjnt) + Eine

Here the systematic utility component v(x]-nt) is a function of the DCE attributes and
gme 1S @ type 1 extreme value distributed random error. Two models are presented: a

dummy-coded MNL model and an MNL model with skin appearance coded linearly,
which is required to estimate the maximum acceptable decrease (MAD) in the
probability of achieving clear or almost clear skin at week 16. For the former, the

utility function was defined as:

Ujnt = ATreatment A + @01d Treatment T 3140%—itCh—redUCtionjnt
+ B250%_itch_reduction ,; + f320%_skin_appearance j,;
+ B440%_skin_appearancej,; + f510%_eye_inflammation .
+ B60%_eye_inflammation,; + B;3%_serious_infections j,;
+ Pg0%_serious_infections,; + fy1_week onset;,; + f1o2_days_onset ,;
+ B11flare_management,; + fB;,long_term_noj,,
+ B13long term_yes_pauses;,; + fis0ral_adminj,, + B;sno_check ups;y;
+ Bis0ccassional_check upsj,; + €jns

The constants drreatment 4 + ®o1d Treatment CONtrolled for potential bias to select the
left option (Treatment A), and the Old Treatment, ;1o B¢ were the estimated
marginal utilities (i.e., estimated preference parameters), ¢;,, was an extreme value
type | distributed error that allowed the function to be estimated in a logit model.[6]
All attributes were dummy-coded. The reference level was the assumed worst-case
option. Each of the estimated marginal utilities measured respondents’ sensitivity to

deviations from the reference level of the corresponding attribute. The sign (+ or —) of
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a marginal utility denotes whether patients valued this deviation positively or
negatively. Only the initial choices (A vs. B vs. old treatment) were considered for the
analysis of preferences. The initial and follow-up choices can be combined to allow
for a more precise measurement of preferences. However, it is appropriate to
combine these two types of choices only when they generate approximately the
same information about participants’ preferences. This condition was verified in two
ways. Two MNL models were separately estimates for the initial (4,848 observations)
and follow-up choices (1,126 observations), and then their preference estimates
were compared. The Pearson correlation coefficient between the two sets of
estimates was relatively low (0.32) as was the coefficient of determination for the
linear regression (0.104), indicating poor agreement between the sets of estimates.
A third MNL model was estimated on the combined initial and follow-up choices
(5,974 observations), and its statistical performance was compared with the MNL
model based on initial choices only. The adjusted McFadden pseudo-R? was lower
for the model based on combined choices (7.3%) than for the initial model (8.3%),
indicating that combining the initial and follow-up choices had a detrimental effect on

the explanatory power of the model.

The linear coding of skin appearance was required to derive meaningful MAD
measures. This measure was obtained by estimating the baseline utility function with
skin appearance being coded as linear (i.e., one marginal utility is estimated instead

of B3 and g, for skin appearance). The utility function was defined as:
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ujnt = OTreatment A T @0ld Treatment T .814'0%—itCh—redUCtionjnt
+ B,50%_itch_reduction ,; + B5_skin_appearancej,;
+ f410%_eye_inflammation j,; + B50%_eye_inflammation j,
+ Bs3%_serious_infections j,; + f,0%_serious_infections j,;
+ Pgl_week onset,; + fy2_days_onsetj,; + Boflare_management
+ f11long_term_noj,; + fB;1,long term_yes_pauses;,; + fizoral_admin,,
+ ﬁ14’n0CheCkupsjnt + Bisoccassional_check_ups;; + &jn;

Each marginal utility was then divided by the marginal utility for skin appearance:

Such linear encoding is based on the underlying assumption of linearity in
preferences, wherein a one-unit change in the attribute has a constant effect on
respondents’ choices and does not depend on the absolute value of the attribute
level (e.g., a one-unit change from 15% to 16% increase in the chance of achieving
clear or almost clear skin at week 16 has the same effect as the change from 20% to
21%). The validity of the assumption of linearity in preferences was tested by
analysing the trend in risk estimates from the dummy-coded MNL model. Estimates
were obtained for every attribute level in the dummy-coded MNL model (i.e., 3 levels
for skin appearance). The linearity of skin appearance was tested by fitting a linear
regression and evaluating its coefficient of determination. The assumption of linearity
in skin appearance was accepted with a coefficient of 0.81, which exceeds the

threshold of 0.7 to verify linearity.
Combination of choice data from different countries

We estimated a heteroscedastic MNL (HMNL) model allowing for scale differences
between countries. The likelihood ratio test (LRT) indicated that this model
performed significantly better than the standard MNL model (D=11.45, P=0.003). We

also estimated an extended version of the MNL model allowing for interaction effects
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between country of residence and the attributes' levels. This interacted MNL (IMNL)

model also significantly outperformed the standard MNL model (D=66.44, P=0.001).

Using the scale estimates from the HMNL model, we applied a scale correction to
the dataset and then re-estimated the IMNL model (RIMNL) to determine whether
the interaction effects found to be significant in the initial IMNL model would remain
significant after accounting for potential scale differences between countries. This
was the case, indicating that differences in choice behaviours between countries
could not be fully explained as the consequence of a change in underlying utility

scale (Online Supplemental Table 4).
Accounting for unobserved heterogeneity in preferences

We estimated an MXL model allowing all parameters to be independently and
normally distributed (i.e., diagonal covariance matrix of random effects). The MXL
model significantly outperformed its MNL counterpart (LRT: D=678.39, P<0.001), but
a comparison of estimates between the two models showed a high level of
agreement (Online Supplemental Figure 1). We fitted a linear regression line
through the set of coordinates (MNL; MXL) and the coefficient of determination was
close to 100%. The intercept, which can be interpreted as a measure of bias
associated with use of MNL estimates instead of MXL ones, was close to zero
(0.012) and non-significant (P=0.462). However, the slope (1.172), which can be
interpreted as a measure of scale, was significantly different from 1 (P<0.001),
indicating that the MXL model measured the same preference effects but on a higher
(more precise) utility scale. Given the research objectives of our study were to
quantify trade-offs between attributes, and more specifically the MAD in the
probability of achieving clear/almost clear skin at week 16, this change in utility

scaling was deemed irrelevant.
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Independence of treatment options relative to old treatment

A nested logit (NL) model was estimated to allow for a repartition of the choice
options in two different nests: treatments A and B in a “New treatment” nest and the
opt-out option in an “Old treatment” nest. The inclusive value (1V) parameter, which
captures the degree of correlation in unobserved factors over alternatives within the
"New treatment" nest, was significant (P=0.003) and implied a weak-to-moderate
correlation (1-0.63=0.37). The LRT indicated that the NL model significantly
outperformed the MNL model (D=8.09, P=0.004). However, a comparison of
estimated effects between the two models showed a high level of agreement
(r°>99%) and the intercept of the linear regression line was null (Online

Supplemental Figure 2).
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ONLINE SUPPLEMENTAL TABLES

Online Supplemental Table 1. Targeted literature review search terms

No.

#6

#5

#4

#3

#2

#1

Query Results
#1 AND (#2 AND #3 OR (#4 AND #5)) 33

((("qualitative research'/exp OR 'nursing methodology research'/exp | 80104
OR ethnograph*:ti,ab OR lived) AND experience*:ti,ab OR narrative)

AND analysis:ti,ab OR grounded) AND interview*:ti,ab OR

themes:ab,ti

'treatment attribute*':ab,ti OR 'attributes':ab,ti OR 'preference*' OR | 1743076
'trade off':ab,ti OR value:ab,ti OR 'patient decision making':ab,ti OR

'treatment satisfaction':ab,ti OR 'patient experience':ab,ti OR

perception*:ab,ti OR attitude*:ab,ti OR 'patient preference':ab,ti

'quantitative study'/exp OR 'discrete choice' OR 'dce':ab,ti OR 68917
'discrete choice experiment*':ab,ti OR 'choice experiment*':ab,ti OR
'conjoint':ab,ti OR 'conjoint analysis':ab,ti OR 'bws':ab,ti OR 'benefit

risk':ab,ti OR 'thresholding':ab,ti OR 'multiple criteria decision

analysis':ab,ti OR 'benefit-risk':ab,ti OR 'tradeoff':ab,ti OR 'best-worst
scaling':ab,ti OR 'ahp':ab,ti OR 'analytic hierarchy':ab,ti OR 'swing
weighting':ab,ti OR 'threshold technique':ab,ti OR 'risk benefit

analysis':ab,ti

'treatment attribute*':ab,ti OR 'attributes':ab,ti OR 'preference*' OR | 1370306
'trade off':ab,ti OR value:ab,ti OR 'patient decision making':ab,ti OR

'treatment satisfaction':ab,ti OR 'patient experience':ab,ti OR

perception*:ab,ti OR attitude*:ab,ti OR 'patient preference':ab,ti

'eczema'/exp OR 'atopic dermatitis'/exp 61560

10-
Sep-18

10-
Sep-18

10-
Sep-18

Sep-18
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Online Supplemental Table 2. Comparison of results across models

MLE (SE)
Attributes and levels Sample MNL HMNL IMNL RIMNL
1. Preferences
Alternative Specific
Constant
1.458 1.643 1.392 1.392
Old treatment Overall (0.115)** (0.139)™* (0.200)*** (0.182)**
-0.007
Option A Overall -0.038 (0.037) -0.042 (0.042) -0.007 (0.061) (0.062)
Itch Reduction
2 out of 10 (20%) Overall Reference - - -
0.590 0.671 0.651 0.651
4 out of 10 (40%) Overall (0.060)*** (0.073)*** (0.1071)*** (0.098)***
0.760 0.858 0.733 0.733
5 out of 10 (50%) Overall (0.058)*** (0.072)*** (0.100)*** (0.095)***
Skin Appearance
0.214 0.246 0.243
2 out of 10 (20%) Overall (0.058)*** (0.066)*** 0.243 (0.098)* (0.096)*
0.481 0.554 0.606 0.607
4 out of 10 (40%) Overall (0.061)*** (0.072)*** (0.105)*** (0.100)***
1 out of 10 (10%) Overall Reference - - -
Eye inflammation
20 out of 100 (20%) Overall Reference - - -
0.273 0.317 0.398 0.398
10 out of 100 (10%) Overall (0.048)*** (0.056)*** (0.080)*** (0.079)***
0.637 0.723 0.676 0.677
0 out of 100 (0%) Overall (0.056)*** (0.068)*** (0.092)*** (0.092)***

Serious Infections
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0.722 0.800 0.522 0.523
0 out of 100 (0%) Overall (0.056)*** (0.067)*** (0.093)*** (0.093)***
6 out of 100 (6%) Overall Reference - - -
0.306 0.339 0.197
3 out of 100 (3%) Overall (0.050)*** (0.057)*** 0.197 (0.083)* (0.082)*
Speed of Onset
2 weeks Overall Reference - - -
1 week Overall 0.010 (0.052) 0.011 (0.059) 0.019(0.088) 0.019 (0.086)
0.178 0.205 0.217 0.217
2 days Overall (0.049)*** (0.057)*** (0.083)** (0.082)**
Flare Management
No Overall Reference - - -
0.161
Yes Overall 0.090 (0.039)* 0.109 (0.045)* 0.161 (0.065)* (0.064)*
Long-term Disease
Management
Yes, without the
possibility for pauses Overall Reference - - -
Should not be used -0.012
long-term Overall 0.057 (0.054) 0.056 (0.062) -0.012 (0.093) (0.091)
Yes, with the possibility 0.360 0.399 0.297 0.297
for pauses Overall (0.048)*** (0.056)*** (0.080)*** (0.079)***
Administration
Injection under the skin,
every two weeks Overall Reference - - -
Oral pill, once or twice 0.253 0.294 0.322 0.322
daily Overall (0.047)*** (0.055)*** (0.078)*** (0.079)***
Check-ups
Frequent check-ups
required Overall Reference - - -
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Occasional check-ups 0.242 0.286 0.328 0.328
required Overall (0.054)*** (0.063)*** (0.090)*** (0.091)***
0.312 0.366 0.417 0.417
No check-ups required  Overall (0.052)*** (0.061)*** (0.086)*** (0.086)***
2. Interaction effects
Alternative Specific
Constant
Old treatment France - 0.118 (0.311) 0.358 (0.257)
0.586
Old treatment Spain - 0.104 (0.336) (0.298)*
-0.077
Option A France - -0.066 (0.094) (0.103)
-0.048
Option A Spain - -0.035 (0.089) (0.105)
Itch Reduction
-0.069
4 out of 10 (40%) France - -0.150 (0.156) (0.154)
4 out of 10 (40%) Spain - -0.057 (0.153) 0.134 (0.163)
5 out of 10 (50%) France - 0.066 (0.155) 0.194 (0.151)
5 out of 10 (50%) Spain - 0.024 (0.151) 0.268 (0.159)
Skin Appearance
2 out of 10 (20%) France - 0.029 (0.149) 0.072 (0.155)
-0.053
2 out of 10 (20%) Spain - -0.099 (0.143) (0.156)
-0.135
4 out of 10 (40%) France - -0.200 (0.162) (0.157)
-0.062
4 out of 10 (40%) Spain - -0.194 (0.162) (0.165)
Eye inflammation
-0.272 -0.252
10 out of 100 (10%) France - (0.121)* (0.132)

Thomas C, et al. BMJ Open 2022; 12:€058799. doi: 10.1136/bmjopen-2021-058799



Supplemental material

BMJPuinshin%cGrou I_imited
placed on this supp

femen

disclaimsall liability and r
a material which has been

onsibility arising from any reliance

pplied by the author(s)

BMJ Open

-0.040
10 out of 100 (10%) Spain - -0.127 (0.114) (0.133)
0 out of 100 (0%) France - -0.086 (0.140) 0.007 (0.153)
0 out of 100 (0%) Spain - -0.029 (0.132) 0.179 (0.154)
Serious Infections
0.480
0 out of 100 (0%) France - 0.343 (0.142)* (0.152)**
0.564
0 out of 100 (0%) Spain - 0.300 (0.136)*  (0.154)***
0.294
3 out of 100 (3%) France - 0.227 (0.127) (0.134)*
3 out of 100 (3%) Spain - 0.131 (0.121) 0.238 (0.137)
Speed of Onset
-0.072
1 week France - -0.064 (0.135) (0.143)
1 week Spain - 0.022 (0.129) 0.036 (0.142)
-0.016
2 days France - -0.043 (0.127) (0.136)
-0.035
2 days Spain - -0.080 (0.121) (0.137)
Flare Management
-0.073
Yes France - -0.085 (0.098) (0.106)
-0.120
Yes Spain - -0.130 (0.093) (0.108)
Long-term Disease
Management
Should not be used
long-term France - 0.033 (0.144) 0.036 (0.149)
Should not be used
long-term Spain - 0.172 (0.136) 0.224 (0.153)
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Yes, with the possibility
for pauses

Yes, with the possibility
for pauses
Administration

Oral pill, once or twice
daily

Oral pill, once or twice
daily
Check-ups

Occasional check-ups
required

Occasional check-ups
required

No check-ups required

No check-ups required
Country of residence
France

Spain
UK
4. Model information
Parameters
LL
AlIC
BIC
APR

France

Spain

France

Spain

France

Spain
France

Spain
Overall

Overall
Overall

0.034 (0.123)

0.153 (0.121)

-0.042 (0.119)

-0.152 (0.111)

-0.010 (0.138)

-0.223 (0.132)

- -0.043 (0.130)
-0.249
- (0.124)*
- -0.148 (0.084) -
-0.280
- (0.084)* -
- Reference -

18 20 54
-4866.9 -4861.2 -4833.7
9769.8 9762.4 9775.4
9886.6 9892.2 10125.7
8.30% 8.40% 8.20%

0.087 (0.129)
0.299
(0.135)*

0.002 (0.130)
-0.098
(0.132)

0.042 (0.148)
-0.189
(0.153)

0.017 (0.140)
-0.195
(0.144)

54
-4833.7
9775.4
10125.7

8.20%
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Abbreviations: AIC, Akaike information criterion; APR, Adjusted McFadden Pseudo R?; BIC, Bayesian information criterion; HMNL,
heteroskedastic multinomial logit; IMNL, interacted multinomial logit; LL, log-likelihood; MLE, maximum likelihood estimate; MNL,

multinomial logit; RIMNL, re-estimated interacted multinomial logit; SE, standard error

Significance: *** P-value < 0.001, ** P-value < .01, * P-value < .05
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Online Supplemental Table 3. Validity assessments

Full sample France Spain UK
Assessment N=404 N=114 N=145 N=145
Choice stability, n (%)
Passed the test 260 (64) 71 (62) 94 (65) 95 (66)
Failed the test 144 (36) 43 (38) 51 (35) 50 (34)
Choice dominance 2, n (%)
Passed the test 359 (89) 109 (96) 130 (90) 120 (83)
Failed the test 45 (11) 5 (4) 15 (10) 25 (17)
Serial non-participation ©, n
(%)
Never select the same 384 (95) 108 (95) 136 (94) 140 (97)
option
Always select treatment A 0 (0) 0 (0) 0 (0) 0 (0)
Always select treatment B 1(0) 1(1) 0 (0) 0 (0)
Always select old treatment 19 (5) 5 (4) 9 (6) 5(3)
Dominated decision making ©,
n (%)
Itch reduction 6 (1) 1(1) 2(1) 3(2)
Skin appearance 1(<1) 0 (0) 1(1) 0 (0)
Eye inflammation 3(1) 1(1) 1(1) 1(1)
Serious infections 8 (2) 3(3) 3(2) 2(1)
Speed of onset 0 (0) 0 (0) 0 (0) 0 (0)
Flare management 1(<1) 0 (0) 0 (0) 1(1)
Long-term disease 0 (0) 0 (0) 0 (0) 0 (0)
management
Administration 21 (5) 8 (7) 8 (6) 5(3)
Check-ups 2 (<1) 1(1) 0 (0) 1(1)
None 362 (90) 100 (88) 130 (90) 132 (91)
Response time for DCE
choice task section only 9, n
(%)
Adequate 391 (97) 111 (97) 143 (99) 137 (95)
Inadequate 13 (3) 3(3) 2(1) 8 (5)
Time to complete DCE choice
task section only, n (%)
<5 min 236 (58) 64 (56) 93 (64) 79 (54)
5-10 min 123 (30) 38 (33) 38 (26) 47 (32)
10-15 min 28 (7) 7 (6) 9 (6) 12 (8)
15-20 min 4 (1) 1(1) 2(1) 1(1)
>20 min 13 (3) 4 (4) 3(2) 6 (4)

Abbreviations: DCE, discrete choice experiment

@ A respondent was considered to have failed the test if they chose the inferior

(dominated) option as their preferred treatment.

Thomas C, et al. BMJ Open 2022; 12:€058799. doi: 10.1136/bmjopen-2021-058799



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

b A respondent was classified as a serial non-participant if they choose the same

option for all 12 experimental choice tasks.

¢ Decision making was considered dominated when the respondent choses the best

option on one attribute in all 12 experimental tasks.

d Response times in the lower 10% of the distribution were classed as too fast, and
those in the upper 10% of the distribution as too slow. A participant was considered
to have had an adequate response time if <80% of choice tasks were answered too

fast or too slow.
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Online Supplemental Table 4. Multinomial logit results: maximum likelihood

estimates
Attribute Level MLE (SE) 95% CI
Alternative specific ~ Old treatment 1.46 (0.12)** [1.23;1.69]
constant Option A -0.04 (0.04) [-0.11; 0.03]
Itch reduction 2 out of 10 (20%) Reference -
4 out of 10 (40%) 0.59 (0.06)*** [0.47;0.71]
5 out of 10 (50%) 0.76 (0.06)*** [ 0.65; 0.87]
Skin appearance 1 out of 10 (10%) Reference -
2 out of 10 (20%) 0.21 (0.06)*** [ 0.10; 0.33]
4 out of 10 (40%) 0.48 (0.06)*** [ 0.36; 0.60]
Eye inflammation 20 out of 100 (20%) Reference -
10 out of 100 (10%) 0.27 (0.05)*** [ 0.18; 0.37]
0 out of 100 (0%) 0.64 (0.06)*** [ 0.53; 0.75]
Serious infections 6 out of 100 (6%) Reference -
3 out of 100 (3%) 0.31 (0.05)*** [ 0.21; 0.40]
0 out of 100 (0%) 0.72 (0.06)*** [ 0.61; 0.83]
Speed of onset 2 weeks Reference -
1 week 0.01 (0.05) [-0.09; 0.11]
2 days 0.18 (0.05)*** [ 0.08; 0.27]
Flare management  No Reference -
Yes 0.09 (0.04)* [0.01;0.17]
Long-term disease Yes, without the Reference -
management possibility for pauses
Should not be used long- 0.06 (0.05) [-0.05; 0.16]
term
Yes, with the possibility 0.36 (0.05)*** [0.27;0.45]
for pauses
Administration Injection under the skin, Reference -
every 2 weeks
Oral pill, once or twice 0.25 (0.05)*** [0.16; 0.35]
daily
Check-ups Frequent check-ups Reference -
required
Occasional check-ups 0.24 (0.05)*** [0.14; 0.35]
required
No check-ups required 0.31 (0.05)*** [0.21;0.41]
Number of 4848
observations
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Model log-likelihood -4867
at convergence
Adjusted pseudo R? 0.08
Bayesian 9887
information
criterion

Abbreviations: Cl, confidence interval; MLE, maximum likelihood estimate; SE,
standard error
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ONLINE SUPPLEMENTAL FIGURE LEGENDS

Online Supplemental Figure 1. Comparisons of estimates between MXL and

MNL models
Abbreviations: MNL, multinomial logit; MXL, mixed logit

Online Supplemental Figure 2. Comparison of estimates between NL and MNL

models

Abbreviations: MNL, multinomial logit; NL, nested logit
Online Supplemental Figure 3. MNL results by country
Abbreviation: Cl, confidence interval

Online Supplemental Figure 4. MNL results by age
Abbreviation: Cl, confidence interval

Online Supplemental Figure 5. MNL results by gender
Abbreviation: Cl, confidence interval

Online Supplemental Figure 6. MNL results by Patient Oriented Eczema Measure

(POEM) overall score. Clear/Mild: 0—7; Moderate: 8—16; Severe: 17-28
Abbreviation: Cl, confidence interval

Online Supplemental Figure 7. MNL results by self-reported eczema severity.

Mild: very mild/mild; Not mild: moderate/severe/very severe.

Abbreviation: Cl, confidence interval
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Online Supplemental Figure 8. MNL results by experience self-injecting

Abbreviation: Cl, confidence interval
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MXL =0.012 (P=0.474)+1.172 (P<0.001)- MNL, r*=0.984
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Supplemental Figure 1. Comparison of estimates between MXL and MNL models
Abbreviation: MNL, multinomial logit; MXL, mixed logit
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NL =-0.00069 (P=0.783)+ 0.65879 (P<0.001)- MNL, r*=0.999
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Supplemental Figure 2. Comparison of estimates between NL and MNL models
Abbreviations: MNL, multinomial logit; NL, nested logit
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Supplemental Figure 3. MNL results by country
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Supplemental Figure 5. MNL results by gender
Abbreviation: Cl, confidence interval
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Supplemental Figure 7. MNL results by self-reported eczema
severity. Mild: very mild/mild; Not mild: moderate/severe/very
severe.

Abbreviation: Cl, confidence interval
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