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ABSTRACT
Background:  Patients with moderate-to-severe atopic dermatitis (AD) experience skin lesions and 
intense itch that substantially affect quality of life. Patients have choices among systemic AD treatments 
that offer varied benefit–risk profiles.
Objective:  Measure patients’ willingness to trade off the risks and benefits of systemic treatments 
among individuals with a physician-confirmed diagnosis of moderate-to-severe AD.
Methods:  Patients participated in a discrete choice experiment online survey with a series of choices 
between hypothetical AD treatments defined by six attributes reflecting benefits and risks of treatments 
(itch reduction, time until noticeable itch reduction, chance of clear or almost clear skin, risk of serious 
infection, risk of developing acne, and need for prescription topical steroids). Data were analyzed with 
a random parameters logit model to quantify preferences and the relative importance of attributes for 
treatment alternatives.
Results:  Respondents (n  =  200) placed the highest relative importance on itch reduction, speed of itch 
reduction, and skin clearance, and were generally willing to accept clinically relevant levels of risk of 
serious infection and acne in exchange for treatment benefits.
Conclusions:  Patients with moderate-to-severe AD were willing to trade clinically relevant treatment 
risks for greater or more rapid itch reduction and skin clearance offered by systemic therapies.

Introduction

Atopic dermatitis (AD) affects approximately 16.5 million adults in 
the United States (US), with over one-third of cases classified as 
moderate to severe in intensity (1). Patients with moderate-to-se-
vere AD experience intense pruritus and skin pain that compro-
mise sleep, work and school productivity, and performance of 
daily activities (2,3). These symptoms and activity limitations are 
associated with adverse psychosocial sequelae (e.g., anxiety, 
depression, and/or suicidal ideation) (4) and diminished 
health-related quality of life (HRQoL) (2,3,5).

Standard treatments for AD currently include anti-inflammatory 
topical therapies (e.g., topical corticosteroids, calcineurin inhibitors, 
phosphodiesterase-4 inhibitors, and Janus kinase inhibitors) and 
ultraviolet phototherapy. Systemic therapies are recommended for 
patients with more severe forms of AD if their symptoms are not 
adequately controlled with topical treatments or if patients’ HRQoL 
is severely affected by AD (6,7). In addition to immunosuppres-
sants (e.g., corticosteroids, cyclosporine, azathioprine, methotrex-
ate, and mycophenolate mofetil), multiple systemic therapies are 
currently available or in development to treat AD. These therapies 
include biologic interleukin inhibitors (e.g., dupilumab and 

tralokinumab) and small molecule oral Janus kinase inhibitors (e.g., 
baricitinib, abrocitinib, and upadacitinib) (6,8,9). Highly effective, 
targeted therapies are needed, given the negative effects on 
HRQoL and medical care costs associated with AD (4,6).

Despite the widely appreciated impact of moderate-to-severe 
AD, some systemic approaches do not fully resolve pruritus or pro-
vide skin clearance (10). Furthermore, some AD treatments are 
associated with greater risks of acne, nausea, conjunctivitis, facial 
redness, infection, malignancies, and other sequelae (10–14). In 
real-world settings in patients with AD, the most common adverse 
event (AE) associated with upadacitinib was acne (consistent with 
findings in phase 3 studies) (15), while rates of conjunctivitis and 
eosinophilia associated with dupilumab were higher in real-world 
settings than those reported in clinical trials (16). Adverse events 
commonly associated with baricitinib treatment (acne, nasophar-
yngitis, headache, and elevated blood creatine phosphokinase lev-
els) were also consistent between real-world settings and clinical 
trials (17–19). Safety profiles associated with abrocitinib and 
tralokinumab in real-world settings are currently under investiga-
tion (20–22). As AD treatment decisions dictate tradeoffs among 
efficacy, side effects, route of administration, and other factors, 
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physicians should determine patients’ most-valued treatment attri-
butes given the rapidly changing treatment landscape.

Discrete choice experiments (DCEs) enable quantification of 
treatment preferences and the tradeoffs that patients are willing 
to make between the benefits and risks of various interventions 
(e.g., better itch reduction in exchange for a higher risk of serious 
infection) (23). These data provide insight into how patients value 
benefits and risks associated with different treatments. In AD, DCE 
studies have been limited to determining Spanish physicians’ treat-
ment preferences (24), Japanese patients’ preferences for 
injection-based AD therapies (25), preferences for systemic AD 
approaches among patients in the US and United Kingdom (UK) 
(26), and patients’ preferences for AD medications among patients 
in the UK, France, and Spain (27). In addition to scant data regard-
ing US patients’ preferences for AD treatments, no DCE study has 
enrolled patients with physician diagnosed moderate-to-severe 
AD. Given that patients experiencing AD symptoms are the most 
likely to be encountered in the clinic, knowledge of patients’ AD 
treatment preferences may guide conversations between patients 
and their physicians to develop individualized treatment plans.

With the availability of new treatments that offer improved effi-
cacy with different safety profiles, physicians need to understand 
the benefit–risk tradeoffs preferred by patients. The primary objec-
tive of this cross-sectional, web-based DCE survey study was to 
explore preferences for a set of benefits and risks associated with 
systemic therapies among respondents with physician-confirmed 
moderate-to-severe AD who resided in the US.

Patients and methods

Study population

Respondents were recruited through physicians by Global 
Perspectives (Asturias, Spain), an international healthcare research 
organization. Respondents were required to be aged ≥18  years, a 
US resident, able to read and understand English, and have a 
physician-confirmed diagnosis of moderate or severe AD. Potential 
respondents were invited to participate via a standardized email 
linking them to an online study description; potential respondents 
also provided informed consent. The study was reviewed by the 
RTI International (Research Triangle Park, NC) institutional review 
board. All procedures followed the guidelines outlined in the 
Declaration of Helsinki and good clinical practice of the 
International Conference on Harmonization.

Survey instrument development and administration

A cross-sectional, web-based DCE survey was developed and 
administered to 200 respondents. DCE studies provide a quantita-
tive measure of the tradeoffs respondents are willing to make 
among treatment attributes used in the study and have been 
widely used in health research (23). The study was designed and 
conducted in accord with best practice guidelines for DCE studies 
(28–30).

Respondents answered a series of DCE questions that offered a 
choice between pairs of hypothetical AD treatment profiles. Each 
hypothetical treatment profile consisted of an experimentally 
designed combination of attributes and levels. The attributes used 
to characterize the treatments were selected to align with the 
treatment-related benefits and risks associated with standard and 
recently developed systemic therapies for moderate-to-severe AD. 
The attributes included: ‘improvement in level of itch after 

4  months of treatment’; ‘time until a noticeable itch reduction 
after treatment starts’; ‘separate from itch improvement, the chance 
of clear or almost clear skin after using the medicine for 4 months’; 
‘annual risk of a serious infection from treatment’; ‘annual risk of 
developing acne from treatment’; and ‘need to use prescription 
topical steroids’. The selection of attributes and levels was based 
on research on patient preferences, clinical trial data, and studies 
of AD treatments. Supplemental Figure 1 presents an example DCE 
question for a respondent with baseline itch of 8 (the levels of the 
itch reduction attribute were based on the respondents’ report of 
their worst level of itch in the last seven days). The survey included 
plain-language descriptions of the attributes, questions about the 
respondents’ experience with AD and AD treatments, questions to 
confirm comprehension of key concepts, and questions regarding 
standard demographic items. The survey was evaluated in 14 indi-
vidual web conference pretest interviews, and revisions were made 
to improve comprehension and readability based on the responses 
from the pretest interviews.

The experimental design for the DCE questions was generated 
using SAS statistical software (SAS version 9.4; SAS Institute Inc., 
Cary, NC) that employed a D-optimal algorithm to construct a frac-
tional factorial experimental design. The final design contained 72 
DCE choice questions, which were used to create eight blocks of 
nine DCE questions each. Respondents were randomly assigned to 
one block of nine choice questions, which were randomly ordered 
within each block to avoid ordering effects.

Data analyses

Data were managed and analyzed using STATA 16 (Stata Corp., 
College Station, TX). For descriptive analyses, continuous variables 
were summarized using the mean, standard deviation, median, 
and/or range. Categorical data were summarized using frequencies 
and percentages.

DCE data were analyzed using a random parameters logit 
model relating choices made to differences in the attribute levels 
across the alternatives (30). All the levels in each attribute were 
effects coded (31). The resulting log-odds parameter estimates 
from the random parameters logit model can be interpreted as 
preference weights that indicate the relative strength of prefer-
ences for each attribute level. A Wald χ2 test was used to deter-
mine the statistical significance of differences between adjacent 
attribute levels for each attribute.

The preference weights were used to calculate the conditional 
relative importance of each attribute proportional to the others 
and quantitative estimates of the tradeoff respondents were will-
ing to make for specific changes in attribute levels. The condi-
tional relative attribute importance provides a measure of the 
overall importance of that attribute relative to the other attributes 
in the study across the full range of levels for each attribute. The 
difference between the most- and least-preferred levels of each 
attribute are summed across attributes, and the sum is scaled to 
100. The conditional importance of each attribute is a percentage 
of this total. A t-test was used to test for differences in the condi-
tional relative attribute importance weights for all possible pairs of 
attributes.

Minimum acceptable benefit is the level of benefit that offsets 
the decrease in utility attributable to an increase in risk or a wors-
ening in the levels of another attribute. The models’ estimates for 
the sample were used to calculate the minimum acceptable ben-
efit as the improvement in itch and the chance of achieving clear 
or almost clear skin (in percentage points) that were required for 
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respondents to accept a given increase or worsening in the levels 
of risks and treatment attributes (i.e., longer time until a notice-
able itch reduction, greater risk of serious infection, greater risk of 
developing acne, and possibility of having to use prescription top-
ical steroids).

Similarly, maximum acceptable risk is the mean maximum level 
of risk of treatment-related AEs that respondents are willing to 
accept for a given improvement in treatment outcomes for AD. 
The maximum acceptable risk is calculated as the change in the 
risk of a treatment-related AE that would exactly offset the per-
ceived benefit of a given improvement in effectiveness. The study 
calculated maximum acceptable risks for an annual risk of serious 
infection and a patient’s chance of developing acne in exchange 
for improvements in other attributes.

Results

Respondents

Of the 213 individuals recruited by physicians who received an 
invitation email, 204 (95.8%) accessed the survey link; 200 respon-
dents met the inclusion criteria and provided surveys that were 
considered complete (Table 1). At the time of completing the sur-
vey, 74.5% of the respondents reported moderate to very severe 
AD symptoms, 90.5% reported itch within the last seven  days, and 
39.5% had experienced itch during at least five of the last 
seven  days.

Overall attribute importance and relative importance given to 
AD treatment attributes

Overall, itch improvement (from a 10% to 100% improvement 
from baseline) was the most important attribute to respon-
dents according to analyses of conditional relative attribute 
importance, accounting for almost 50% of the total change in 
utility possible across the attributes. This was followed by an 
improvement in the chance of clear or almost clear skin (from 
5% to 70%), faster itch relief (from 14  days to 1 day), avoiding 
25% risk of acne, avoiding a 2% risk of serious infection, and 
avoiding the need for prescription topical corticosteroids 
(Figure 1). Preferences for all attributes were statistically signif-
icant except for the need of prescription topical corticoste-
roids, suggesting that respondents were not willing to accept 
worse levels of other attributes for a treatment that did not 
require the use of topical corticosteroids.

Figure 2 provides the preference weights for each attribute 
level (see Supplemental Table 1 for numerical weights). In gen-
eral, among the attribute levels studied, respondents signifi-
cantly preferred greater itch improvement levels and greater 
chances of clear or almost clear skin (see Supplemental Table 
2 for the numerical differences between changes in preference 
weights). The change in preference weights for greater itch 
improvement levels was greater than those for similar changes 
in the chances of clear or almost clear skin (e.g., a change in 
the improvement in itch from 10% to 30% was almost as 
important as an increase in the chance of clear or almost clear 
skin from 5% to 70%). Respondents were indifferent between 
1 day and 2  days until itch relief, though preferences signifi-
cantly favored one day over seven days (p =  .03) and seven days 
over 14  days (p  <  .01). The risks of serious infection and devel-
oping acne presented in the survey were generally less import-
ant than the improvements in itch reduction.

Minimum acceptable benefit

The largest minimum acceptable benefit in percentage-point 
increase in ‘improvement in itch after 4  months of treatment’ was 
for a change in chance of clear or almost clear skin (Figure 3). 
Respondents on average required an increase in itch improvement 
of 24.9 percentage points (95% confidence interval [CI] 5.5–44.3) 
to accept a decreased change of clear or almost clear skin from 
70% to 5%. Respondents required on average an increase in itch 
improvement of 15.4 percentage points (95% CI 9.0–21.8) to 
accept a delay in ‘time until noticeable itch improvement after 
treatment starts’ from 1 day to 14  days and an increase in itch 
improvement of 9.4 percentage points (95% CI 4.0–14.8) to accept 
an increased risk of acne from 0% to 25%.

Maximum acceptable risk

Results from the maximum acceptable risk analyses indicated that 
respondents on average were willing to accept a >5% serious 

Table 1.  Baseline demographics and characteristics.

Parameter N  =  200

Age, years, median (range) 44.0 (18, 72)
Sex, n (%)
 F emale 119 (59.5)
 M ale 81 (40.5)
Marital status, n (%)a

  Single/never married 56 (28.0)
 M arried/living as a civil partnership 96 (48.0)
  Divorced or separated 35 (17.5)
  Widowed/surviving partner 12 (6.0)
 O ther 1 (0.5)
Race or ethnicitya, n (%)
  White or Caucasian 99 (49.5)
  Black or African American 47 (23.5)
  Hispanic or Latino 30 (15.0)
 A sian 14 (7.0)
 M iddle Eastern or North African 2 (1.0)
 N ative Hawaiian or Other Pacific Islander 2 (1.0)
 A merican Indian or Alaska native 0 (0)
 O ther 7 (3.5)
  Prefer not to answer 12 (6.0)
Insurance coveragea, n (%)
 N one 8 (4.0)
  Private insurance, self-pay 59 (29.5)
  Private insurance, employer, or spouse’s employer 100 (50.0)
 M edicare 17 (8.5)
 M edicaid 11 (5.5)
  Veteran’s health insurance 13 (6.5)
 O ther 2 (1.0)
  Do not know or not sure 0 (0)
Severity of AD symptoms, n (%)
 A bsent 17 (8.5)
 M inimal 17 (8.5)
 M ild 17 (8.5)
 M oderate 77 (38.5)
 M oderately severe 10 (5.0)
  Severe 42 (21.0)
  Very severe 20 (10.0)
Body surface area affected, n (%)
  <2% 83 (41.5)
  3–10% 92 (46.0)
  >11% 22 (11.0)
Worst pruritus NRS during past 7  daysb

 M ean (SD) 5.7 (2.9)
 M edian (range) 6.0 (0, 10)

AD: atopic dermatitis; NRS: numerical rating scale; SD: standard deviation.
aRespondents could provide multiple responses to these questions. Therefore, 
the totals may exceed the total number of respondents.
bRated by respondent on a scale of 0 (‘no itch’) to 10 (‘worst imaginable itch’).
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infection risk to achieve almost every improvement offered in the 
DCE (Table 2). On average, respondents were willing to accept a 
>5% risk of serious infection for a 20 percentage-point increase in 

itch reduction from 10% to 30%, a five-day reduction in time to 
itch improvement from 7  days to 2  days, or a 15 percentage-point 
increase in the chance of achieving clear or almost clear skin from 
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Figure 3. M inimum acceptable benefit (MAB) in improvement in level of itch after 4  months of treatment for a given change in treatment attributes (N  =  200). MAB 
is shown as the percentage-point increase in improvement in level of itch after 4  months of treatment with 95% confidence interval. When the 95% confidence 
interval includes 0, the minimum acceptable benefit is not statistically different from 0. The MAB calculations hold constant the levels of all attributes other than the 
1 attribute that is changing. N/A (not applicable) means that the MAB is undefined because none of the attribute levels affected treatment choice.
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55% to 70%. On average, respondents were also willing to accept 
a >25 percentage-point increased risk of acne for a 20 
percentage-point increase in itch reduction from 10% to 30%, a 
5.5 percentage-point increased risk for acne with a one-day reduc-
tion in time to itch improvement from 2  days to 1 day, or an 11.7 
percentage-point increased risk of acne for a 15 percentage-point 
increase in the chance of achieving clear or almost clear skin from 
55% to 70%.

Discussion

AD causes intense pruritus and skin pain that lead to substantial 
negative impacts on patients’ HRQoL (2,3,5). Given that there is 
currently no cure for AD, patients must contemplate tradeoffs 
between efficacy, side effects, mode of administration, and other 
attributes of competing treatments. Here, we conducted a DCE to 
quantify patients’ preferences among a set of benefits and risks 
associated with AD therapies. Conditional on the set of attributes 
and levels included in this study, the most important attributes for 
respondents were itch reduction and greater probability of skin 
clearance, followed by time to onset of itch relief, risk of acne, and 
risk of serious infection; avoiding the need for prescription topical 
corticosteroids was ranked as the least important attribute.

Results from other recent DCE studies evaluating AD treat-
ments consistently identified itch reduction as one of the most 
important treatment attributes among those assessed within each 
study (25–27). In a DCE study of 323 patients in Japan, findings 
indicated the most important treatment benefits reported were 
risk of mild adverse effects, time until response, and efficacy of 
itch reduction (25). In another DCE survey of 404 respondents in 
France, Spain, and the UK, findings demonstrated that the most 
valued attribute was itch improvement (from 20% to 50%), fol-
lowed by decreased risk of serious infections (from 6% to 0%), 

decreased risk of eye inflammation (from 20% to 0%), and 
improvement in the chance of achieving clear or almost clear skin 
(from 10% to 40%) (27). In a DCE study of 320 adult patients with 
AD in the US and UK, results indicated that itch relief onset and 
skin clearance probability were the most valued respondent ben-
efits (26). Our findings were generally consistent with those 
reported in the other DCE studies; in addition, our study evalu-
ated two different dimensions of itch (degree of itch reduction 
and itch relief onset).

Respondents prioritized a reduction in itch over other attri-
butes in our study, including the chance of clear or almost clear 
skin, and they were willing to take on AE risks to achieve itch 
reduction. The findings highlight the intense itch experienced by 
patients with moderate-to-severe AD and may explain the selec-
tion of additional discomfort or risk in exchange for greater itch 
reduction. Altogether, armed with the findings from this study, cli-
nicians can effectively counsel their own patients on the most 
effective and preferred therapy options, based on the preferences 
of nearly 200 patients with the same diagnosis. Patients’ prefer-
ences are integral to inform shared decision-making between 
patients and their physicians and to develop appropriate AD treat-
ment plans. Shared decision-making is especially important for 
treating dermatologic conditions, including AD, because of the 
high psychosocial burden and the wide range of treatment options 
currently available (32,33).

While our study featured several unique facets, the limitations 
of this study, including some inherent to DCE surveys, must be 
considered. We employed a well-vetted approach to quantifying 
patient’s perspectives on decision points, with a rigorous qualita-
tive evaluation of our survey. Nonetheless, respondent character-
istics may differ from the broader AD population. The data 
collected in DCEs are based on responses to hypothetical choice 
profiles. Attempts were made to limit potential hypothetical bias 
by constructing choice questions that mimic realistic clinical 

Table 2. M aximum acceptable risk of serious infection from treatment for a given change in treatment attributes (N  =  200).

Attribute From level To level MAR, % (95% confidence interval)

Improvement in level of itch after 4  months of treatment 80% 100% >5 (N/A)
30% 100% >5 (N/A)
10% 100% >5 (N/A)
30% 80% >5 (N/A)
10% 80% >5 (N/A)
10% 30% >5 (N/A)

Time until a noticeable itch reduction after treatment 
starts

2  days 1 day 0.53 (−1.73, 2.80)
7  days 1 day >5 (N/A)

14  days 1 day >5 (N/A)
7  days 2  days >5 (N/A)

14  days 2  days >5 (N/A)
14  days 7  days >5 (N/A)

Separate from itch improvement, the chance of clear or 
almost clear skin after using the medicine for 
4  months

550 of 1000 people (55%) 700 of 1000 people (70%) >5 (N/A)
300 of 1000 people (30%) 700 of 1000 people (70%) >5 (N/A)

50 of 1000 people (5%) 700 of 1000 people (70%) >5 (N/A)
300 of 1000 people (30%) 550 of 1000 people (55%) >5 (N/A)

50 of 1000 people (5%) 550 of 1000 people (55%) >5 (N/A)
50 of 1000 people (5%) 300 of 1000 people (30%) >5 (N/A)

Annual risk of developing acne from treatment 50 of 1000 people (5%) 0 of 1000 people (0%) 0.42 (−1.45, 2.30)
160 of 1000 people (16%) 0 of 1000 people (0%) >5 (N/A)
250 of 1000 people (25%) 0 of 1000 people (0%) >5 (N/A)
160 of 1000 people (16%) 50 of 1000 people (5%) >5 (N/A)
250 of 1000 people (25%) 50 of 1000 people (5%) >5 (N/A)
250 of 1000 people (25%) 160 of 1000 people (16%) 0.92 (−12.16, 14.01)

Need to use prescription topical steroids Yes No 0.27 (−1.06, 1.60)

MAR: maximum acceptable risk; N/A: not available.
When the 95% confidence interval around a mean MAR includes 0, the mean MAR is not statistically different from 0. Additionally, MARs are computed in terms of 
increase in the annual risk of serious infection from treatment. These calculations hold constant the levels of all attributes other than the 1 attribute that is 
changing.
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choices as closely as possible and map clearly onto clinical evi-
dence. However, DCE surveys can accommodate only a limited 
number of treatment attributes; our study includes only a subset 
of the outcomes and burdens associated with AD treatment. It is 
also plausible that some respondents may have been familiar 
with the treatment AEs selected for the study, which may have 
caused some to respond differently than would respondents who 
were unfamiliar with the treatment AEs. Our findings are depen-
dent on the attributes and the range of attribute levels selected 
for this study, and results may differ if other ranges or levels are 
selected. Selection bias is a final potential confound. The general 
population likely possesses varied internet access and, thus, 
results may differ from respondents. We are neither able to mea-
sure nor control for this possible bias.

Respondents with moderate-to-severe AD prefer systemic treat-
ments that provide greater itch improvement, a greater likelihood 
of clear or almost clear skin, and faster itch reduction for the 
range of improvements studied and were willing to trade increased 
serious infection or acne risk for greater or more rapid itch reduc-
tion and skin clearance. Given the selection of AD medications 
currently available, the results suggest that careful discussion 
about patient preferences could help improve patient satisfaction 
with treatment.
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