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ABSTRACT

Background: Biologic psoriasis treatments are differentiated by efficacy,

other attributes.
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side effects, and

Objective: Determine attributes of biologic psoriasis treatments that drive patients’ treatment choices.
Methods: Respondents (USA: n =300; Germany: n=300) with moderate-to-severe psoriasis completed
a discrete-choice-experiment survey, choosing between hypothetical treatments characterized by
attributes with varying levels: chance of clear skin after 1year, number of first-year treatments, first-
year risks of mild-to-moderate injection site reaction (ISR) and serious infection, and years of proven
efficacy/safety.

Results: U.S. respondents most valued clear skin (conditional relative importance, 1.88; p < .05). While
other attributes were of generally equivalent importance, ISR risk outweighed serious-infection risk
(1.06 vs. 0.70; p < .05). German respondents placed greatest importance on ISR risk (1.61; p <.05) and
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clear skin (1.49; p <.05).

Limitations: Respondents evaluated hypothetical treatments and were recruited from web panels.
Conclusions: Clear skin and ISR risk are stronger drivers of treatment choice than injection frequency

and infection risk.

Introduction

Psoriasis is a heterogeneous, chronic inflammatory disease.
Although the most common form is plaque psoriasis, which
appears on the skin as thick, red, scaly patches, there are multiple
manifestations, some of which can affect the nails and joints.
Moderate-to-severe psoriasis has a significant negative impact on
quality of life and requires lifelong treatment. According to the
joint American Academy of Dermatology-National Psoriasis
Foundation guideline, psoriasis treatments should be tailored to
each patient’s situation and preferences (1). Various injectable bio-
logics, with generally good safety and efficacy profiles, are licensed
for moderate-to-severe plaque psoriasis. These biologics are differ-
entiated by efficacy (in terms of skin clearance), side effects, and
other important attributes.

Previous research has explored patient and physician preferen-
ces for the attributes of biologic treatments for psoriasis, including
attributes of efficacy, safety, and mode of administration (2-8).
Studies focusing on preferences in a multicountry population have
been limited (9,10), and to our knowledge, no studies to date have
explored preferences for treatment attributes beyond those related
to efficacy, safety, and mode of administration, such as a treat-
ment’s effectiveness in improving multiple manifestations of psoria-
sis or the extent of the clinical evidence available.

A greater understanding of patient preferences for psoriasis
treatment can facilitate shared decision-making and, by exten-
sion, potentially improve patients’ satisfaction with and adher-
ence to treatment (8). The primary objective of this study was
to conduct a discrete-choice experiment (DCE) study to measure
preferences for treatment features of biologic treatments for
moderate-to-severe plaque psoriasis in the USA and Germany,
both major markets for psoriasis treatments. A secondary object-
ive was to explore whether preferences varied systematically
among patient subgroups defined by disease severity and
experience with systemic or biologic treatments, psoriatic arth-
ritis (PsA), or injection site reactions (ISRs).

Materials and methods
Study design

In the DCE, respondents chose between pairs of hypothetical
treatment profiles in a series of questions. Each treatment pro-
file was defined by attributes with varying levels; profiles and
pairs were determined by an experimental design. Through the
pattern of respondents’ choices, the relative importance of
attributes could be determined.
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Table 1. Treatment attributes.

Treatment profiles used to calculate predicted choice probabilities®

Attribute and references Levels used in the DCE

Medicine A

Medicine B Medicine C

Attributes used in the DCE and predicted choice probabilities
The number of people who 80 out of 100 (80%) people
have clear or almost-clear skin 60 out of 100 (60%) people
after 1year of treatment 50 out of 100 (50%) people
The number of times the 6 times in the first year
medicine is taken in the 17 times in the first year
first year® 28 times in the first year
Risk of mild-to-moderate No risk (0 cases out of 100
injection site reactions in the people [0%])
first year 8 cases out of 100 people (8%)
20 cases out of 100
people (20%)
No risk (0 cases out of 100
people [0%])
Small risk (less than 3 cases out
of 100 people, or 3%)
At least 5years
At least 2 years
At least 1years

Risk of side effects® in the
first year

Number of years studies have
proven the medicine works and
there are no changes in

side effects

Additional attributes presented in direct-ranking exercise
Getting clear or almost-clear skin more quickly

80 out of 100 (80%) people

17 times in the first year

No risk (0 out of 100
[0%)] people)

Small risk (less than 3 cases
out of 100 people, or 3%)

At least 5years

80 out of 100
(80%) people

80 out of 100 (80%) people

17 times in the first year 6 times in the first year

12 out of 100 (12%) people 4 out of 100 (4%) people

Small risk (less than
3 cases out of
100 people, or 3%)

Small risk (less than 3 cases
out of 100 people, or 3%)

At least 2 years At least 1year

Effective on all manifestations of psoriasis (including palms of hands, soles of the feet, nails, genital area, or on the scalp) and PsA

Complete relief of psoriasis symptoms such as itching, pain, and scaling
Risk of the medicine becoming less effective due to antidrug antibodies
Number of injections required each time the medicine is taken

DCE: discrete-choice experiment; PsA: psoriatic arthritis.

The range of levels for the profiles presented for the predicted choice probability calculations reflected the characteristics of three specific treatments, whereas
the profiles with attributes defined by varying levels shown in the DCE reflected hypothetical treatments.

PThe survey described this attribute as follows: The number of times a medicine has to be taken is different for different medicines. All of these medicines are
taken more often at the start. This is known as the loading dose. After the loading dose, these medicines are taken less often. For some medicines, 1 injection
is required each time the medicine is taken. For other medicines, 2 injections are required each time the medicine is taken.’

“Defined as serious infection.

Survey development

A cross-sectional DCE survey was developed following best prac-
tices (11). The attributes and levels included in the DCE reflect
selected differences in the biologic treatments approved to treat
psoriasis at the time of the survey because the goal of the study
was to understand patients’ preferences for this set of differen-
ces. Attributes were also refined based on the published litera-
ture (2-6,12-17), input from U.S. and German medical experts,
and input from a patient advocate with moderate-to-severe
psoriasis to ensure that the attributes and descriptions were
patient-centered and clinically relevant. Selection of attribute
levels was informed by the prescribing information and recent
clinical evidence (18-31). The final set of attributes included
chance of clear or almost-clear skin (representing a 90% reduc-
tion in the Psoriasis Area and Severity Index [PASI 90]), risk of
side effects (defined as risk of serious infections), annual dosing
frequency, risk of mild-to-moderate ISRs, and number of years
of efficacy and safety data the treatment has from large clinical
trials (Table 1).

A statistically efficient experimental design determined the
combinations of attribute levels in each hypothetical treatment
alternative and how alternatives were paired in the choice ques-
tions. The resulting partial-factorial design included 36 unique
choice pairs, divided into four blocks of nine choice pairs each.
Each respondent was randomly assigned a block of questions,
each asking the respondent to choose between two hypothet-
ical alternatives. In a series of exploratory questions, patients
also ranked the importance of the DCE attributes, plus five add-
itional patient-relevant psoriasis treatment attributes (Table 1).

Respondents also ranked the importance of an expanded list
of treatment attributes in an exploratory, direct-ranking exercise
that included five attributes not included in the DCE but consid-
ered relevant to understanding patient preferences for psoriasis
treatment. We asked respondents to select the most important
and least important features from a list of ten medicine features.
After removing these two features from the list, the respondents
selected the most and least important from the remaining eight
medicine features. This process was repeated five times until a
full ranking of the ten features was elicited.

The survey was drafted in U.S. English and translated and
culturally adapted for Germany. Both survey instruments were
refined based on qualitative pretesting interviews with conveni-
ence samples of 15 native speakers in each country.

Study population

The online survey panel and sampling organization Survey
Sampling International (SSI) recruited patients aged >18years in
the USA and Germany by e-mail from opt-in web panels of indi-
viduals willing to participate in health-related research. Eligible
respondents reported having been told by a physician that they
had moderate-to-severe plaque psoriasis (but could have mild-
to-moderate psoriasis at the time of the survey due to a fluctu-
ating disease course or the effects of treatment). Respondents
assessed psoriasis severity at the time of the survey with a self-
assessed Psoriasis Area Severity Index (SAPASI) score (moderate-
to-severe psoriasis: > 10 or of 5-9.9 with plaques in visible/
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Table 2. Respondent characteristics.

U.S. respondents German respondents
Characteristic (N=300) (N=300)
Age (years)
n 300 300
Mean (SD) 46.3 (14.75) 47.1 (14.58)
Median (IQR) 45.0 (23.5) 48.0 (25.0)
Min, max 19, 88 18, 82
What is your gender?
n 300 300
Female 184 (61.3%) 127 (42.3%)
Male 116 (38.7%) 173 (57.7%)
Which of the following best describes your
employment status?
n 300 300
Employed full-time 154 (51.3%) 142 (47.3%)
Employed part-time 3 (7.7%) 6 (12.0%)
Self-employed 5 (5.0%) 3 (4.3%)
Homemaker 9 (9.7%) 6 (5.3%)
Student 4( .3%) 8( .7%)
Retired 52 (17.3%) 42 (14.0%)
Disabled/unable to work 17 (5.7%) 29 (9.7%)
On medical leave of absence from work 1 (0.3%)
Unemployed but looking for work 4 (1.3%) 1" (3.7%)
Unemployed and not looking for work 1 (0.3%) 3 (1.0%)
Body mass index
n 300 299
Mean (SD) 27.7 (7.37) 29.2 (16.01)
Median (IQR) 27.1 (8.4) 27.4 (8.6)
Min, max 4, 56 9, 208
Mean (SD) age at psoriasis diagnosis 31.6 (16.39) 30.7 (15.96)
Smoking history
n 300 300
Ever smoker (smoked > 100 cigarettes) 162 (54.0%) 213 (71.0%)
Current smoker 103 (34.3%) 140 (46.7%)
Which of the following treatments have you ever
used to treat your plaque psoriasis?®
n 300 300
Creams, lotions, ointments, and/or shampoos 267 (89.0%) 282 (94.0%)
(prescription and over the counter)
Ultraviolet light therapy (phototherapy) 2 (30.7%) 136 (45.3%)
Conventional oral systemic medicines 122 (40.7%) 116 (38.7%)
Other oral medicines for psoriasis 55 (18.3%) 0 (20.0%)
Injectable biologic medicines or intravenous 150 (50.0%) 100 (33.3%)

infusions of biologic medicines at a doctor’s

office, infusion center, or hospital

None of the above 0 0
Which of the following treatments are you

currently using to treat your plaque psoriasis?

n 300 300
Creams, lotions, ointments, and/or shampoos 227 (75.7%) 246 (82.0%)
(prescription and over the counter)

Ultraviolet light therapy (phototherapy) 2 (17.3%) 63 (21.0%)
Conventional oral systemic medicines 1 (27.0%) 71 (23.7%)
Other oral medicines for psoriasis 36 (12.0%) 43 (14.3%)
Injectable biologic medicines or intravenous 120 (40.0%) 74 (24.7%)

infusions of biologic medicines at a doctor’s

office, infusion center, or hospital

None of the above 9 (3.0%) 18 (6.0%)
Where on your body have you had psoriasis

patches in the past week?

n 300 300
Scalp 149 (49.7%) 172 (57.3%)
Face 82 (27.3%) 5 (21.7%)
Ears 69 (23.0%) 9 (26.3%)
Neck 98 (32.7%) 8 (12.7%)
Back 93 (31.0%) 3 (24.3%)
Chest 62 (20.7%) 1 (20.3%)
Stomach 5 (25.0%) 9 (23.0%)
Arms 125 (41.7%) 5 (31.7%)
Elbow 155 (51.7%) 125 (41.7%)
Inside hands (palms) 27 (9.0%) 0 (10.0%)
Outside hands 3 (21.0%) 4 (18.0%)
Fingers 45 (15.0%) 4 (18.0%)
(

continued)
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Table 2. Continued.

U.S. respondents German respondents

Characteristic (N'=300) (N'=300)
Genitals 31 (10.3%) 51 (17.0%)
Legs 123 (41.0%) 103 (34.3%)
Knees 110 (36.7%) 76 (25.3%)
Top of feet 54 (18.0%) 50 (16.7%)
Soles of feet 34 (11.3%) 45 (15.0%)
Nails 34 (11.3%) 57 (19.0%)
Other 13 (4.3%) 8 (2.7%)
| don't currently have any psoriasis patches 3 (1.0%) 13 (4.3%)

Among those who had symptoms in the
past week

On average, which word best describes how
severe your psoriasis symptoms have been in
the past week?

n 294 292

Mild 62 (21.1%) 106 (36.3%)
Moderate 190 (64.6%) 170 (58.2%)
Severe 42 (14.3%) 16 (5.5%)

Moderate-to-severe psoriasis as defined by
SAPASI > 10 or SAPASI between 5 and 9.9 with
plaques in visible/sensitive areas (including face,
palms, outside of hands, fingers, genitals, soles
of feet and nails)

n 300 300
Yes 132 (44.0%) 121 (40.3%)
No 168 (56.0%) 179 (59.7%)

Have you been told by a doctor that you have
psoriatic arthritis?
n
Yes
No

When getting an injection for any reason, have
you ever had mild-to-moderate pain, redness,
and/or swelling at the injection site
n
Yes
No

300 300
147 (49.0%) 183 (61.0%)
153 (51.0%) 117 (39.0%)

300 300
145 (48.3%) 106 (35.3%)
155 (51.7%) 194 (64.7%)

IQR: interquartile range; SD: standard deviation; SAPASI: self-assessed Psoriasis Area Severity Index.

Note: The analysis samples included respondents who answered at least two choice questions, completed the survey in more than 6 min, and varied their
answers to the choice questions (i.e. did not select either ‘Medicine A’ or ‘Medicine B’ each time).

This question was used to stratify the sample into 3 groups of 100 respondents in the German sample. Respondents who selected ‘Creams, lotions, ointments,
and/or shampoos (prescription and over the counter)’ but no other options were categorized as naive to systemic and biologic treatment. Respondents who
selected ‘Ultraviolet light therapy (phototherapy),” ‘Conventional oral systemic medicines,’ or ‘Other oral medicines for psoriasis’ but did not select ‘Injectable
biologic medicines or intravenous infusions of biologic medicines at a doctor’s office, infusion center, or hospital’ were categorized as experienced with systemic
treatment but not with biologic treatment. Respondents who selected ‘Injectable biologic medicines or intravenous infusions of biologic medicines at a doctor’s
office, infusion center, or hospital’ were categorized as experienced with biologic treatment.

sensitive areas). Respondents in the USA and Germany com-
pleted the survey online in January 2018 and June 2018,
respectively.

Although minimum sample size calculations are rarely con-
ducted for DCE studies, most published choice experiments
have a sample size of 100-300 (32,33). A sample size of 300
respondents per country was considered sufficient to generate
preference weights with acceptable precision for this study (34).
Once these targets were reached, data collection was discontin-
ued. The study was deemed exempt from full review by the RTI
International institutional review board.

Statistical analyses

To estimate the relative importance of the attributes, the data
from the DCE were analyzed using a random-parameters logit
(RPL) model estimated using 200 Halton draws in Nlogit 5.0.
The model yielded preference weights for the levels of each
attribute (representing the strength of patients’ preferences for
attribute levels). These results were used to compute the

perceived importance to respondents of changes in attribute
levels; the importance of the attributes relative to one another,
conditional on the range of attributes and levels included in the
study (i.e. conditional relative attribute importance); and the
predicted probability that patients would choose one of three
fixed multiattribute treatment profiles (Table 1).

Analyses were conducted separately for U.S. and German
respondents. A Wald test was used to explore systematic differ-
ences in preferences among prespecified subgroups defined by
respondents’ disease severity, prior experience with biologic
treatments, prior experience with conventional systemic or bio-
logic treatments (in Germany only), self-report of physician diag-
nosed PsA, or experience with ISRs.

Results
Respondent characteristics

Among 14,636 U.S. individuals invited to be screened for eligibil-
ity, 300 respondents completed the survey. Average age was
46 years, and 39% of respondents were male (Table 2); 44% had
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moderate-to-severe psoriasis defined by SAPASI at the time of
the survey; 50% were biologic experienced, 48% had previously
experienced an ISR, and 49% had self-reported PsA. Among
36,818 German individuals invited to be screened for eligibility,
300 respondents completed the survey. Average age was
47 years, and 58% of respondents were male (Table 2); 40% had
moderate-to-severe psoriasis, 33% had experience with biologic
treatments, 35% had previously experienced an ISR, and 61%
had self-reported PsA.

Relative preference weights and conditional relative
attribute importance

Among U.S. and German respondents, the estimated preference
weights for all attributes were consistent with the natural order-
ing of the levels (Figure 1(A,B)).

Among U.S. respondents, the most important attribute was
clear skin (conditional relative importance score, 1.88; p <.05)
(Figure 1(A)). The remaining attributes were similarly important
to one another (p > .05 for all), except that the risk of ISR was
more important than the risk of serious infection (conditional
relative importance scores, 1.06 vs. 0.70; p < .05).

Among German respondents, the most important attribute
was the risk of mild-to-moderate ISRs (conditional relative
importance score, 1.61), followed by clear skin (1.49) (Figure
1(B)). The conditional relative importance scores of these two
attributes were not statistically significantly different from each
other, but they were both greater than each of the other attrib-
utes (p<.05). The other attributes had similar importance
(p > .05 for all), except that the number of years of available effi-
cacy and safety data were more important than risk of serious
infections (p < .05).

Subgroup analyses

Subgroup analyses revealed systematically different preferences
between biologic-experienced and biologic-naive respondents
in the USA (chi-square statistic = 20.43; p=.02) (Figure 1(C)),
between respondents with PsA and without PsA in the USA
(chi-square statistic = 27.24; p <.01) (Figure 1(D)), and between
patients with and without prior experience with mild-to-moder-
ate ISRs in both the USA (chi-square statistic = 19.58; p=.02)
and Germany (chi-square statistic = 27.27; p<.01) (Figure
1(E,F)). In both countries, preferences of respondents with mod-
erate-to-severe psoriasis at the time of the survey were not stat-
istically different from the preferences of respondents with mild
psoriasis at the time of the survey (as defined by SAPASI).
Among the U.S. sample, respondents experienced with bio-
logics prioritized clear skin over other attributes, which had
similar importance to one another. Respondents without bio-
logic experience prioritized clear skin, injection frequency, and
risk of ISRs more than risk of infection and number of years of
evidence. Respondents with prior experience with biologics
placed more importance on clear skin relative to dosing fre-
quency than respondents without biologic experience. Among
respondents with PsA, clear skin was prioritized over the other
attributes, which had similar importance to one another.
Respondents without PsA prioritized clear skin, risk of ISR, and
injection frequency more than risk of infection and long-term
evidence. Respondents with PsA placed less importance on
number of treatments per year, risk of mild-to-moderate ISR,

and risk of serious infection than respondents without PsA. The
two subgroups valued efficacy and years of evidence similarly.

Among the German sample, there was no statistically signifi-
cant difference in preferences between biologic-experienced
and biologic-naive respondents or between respondents with
PsA and those without PsA.

In both US. and German samples, the preferences of
respondents with ISR experience were statistically significantly
different from those of respondents without such experience. In
the U.S. sample, the number of people with clear or almost-clear
skin after 1year of treatment was the most important attribute
for respondents in both subgroups. The least important attri-
bute for respondents with ISR experience was risk of serious
infection. For respondents with no ISR experience, the least
important attribute was the number of years of evidence. In the
German sample, the risk of mild-to-moderate ISR in the first
year was the most important attribute for respondents in both
subgroups. Whereas risk of ISR was approximately as important
as clear skin for respondents with no ISR experience, it was
approximately 1.5 times more important than clear skin to
respondents with ISR experience. The least important attribute
for respondents with ISR experience was risk of serious infection
and for respondents with no such experience was the number
times the medicine is taken in the first year.

Predicted choice probabilities

Consistently among U.S. and German respondents, Medicine A
was likely to be preferred to Medicines B and C in 2-way and 3-
way comparisons (Figure 2). Medicine A was preferred to
Medicine C despite more frequent dosing with Medicine A.
More frequent dosing with Medicine A was outweighed by no
ISR and 5 years of proven efficacy and safety.

Medicine feature ranking

In the exploratory ranking exercise, U.S. respondents most fre-
quently chose side effects, clear skin, time to achieve clear skin,
and the ability of the treatment to treat all manifestations of
psoriasis and PsA as the most important attributes (Figure 3).
German respondents - 61% of whom had self-reported PsA -
most frequently chose a treatment’s ability to treat all manifes-
tations of psoriasis and PsA, followed by clear skin, side effects,
and duration of evidence (Figure 3). In both samples, number of
injections per dose and antidrug antibodies were ranked
least important.

Discussion

Consistent with previous preference studies (5,6,17,35), achiev-
ing clear or almost-clear skin was important to patient respond-
ents in this study. However, less commonly assessed attributes
(e.g. risk of ISR; ability to address manifestations of psoriasis
other than skin plaques, including PsA; and years of proven effi-
cacy and safety in large clinical studies) were also important.
PsA was self-reported by proportionally more patients in our
samples (49% of U.S. respondents and 61% of German respond-
ents) than is observed in the general psoriasis population,
approximately one-third of which has PsA (36,37). That propor-
tionally more German respondents than U.S. respondents self-
reported PsA may also explain why German patients more fre-
quently ranked a medication’s ability to treat all manifestations
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percentage of respondents who chose each feature as the most important feature out of all 10 medicine features. Treatment's ability to work on psoriatic arthritis
and other manifestations of psoriasis (e.g., nail, palmoplantar, scalp).
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of psoriasis and PsA as most important in the direct-rank-
ing exercise.

Patients and physicians value both efficacy and safety and
prioritize clear skin over safety (2-7). However, the efficacy and
safety attributes in our study are unique among DCEs of inject-
able psoriasis treatments in that efficacy was defined as prob-
ability of improvement (vs. severity/location of plaques,
percentage of body area affected, time to improvement, or vis-
ual or nonvisual effects of treatment). Further, there is little to
no information in the literature on the risk of ISRs or years of
evidence as attributes.

PsA and psoriasis manifestations other than skin plaques
were important drivers of preferences in this study. PsA is a
common comorbidity in psoriasis and can lead to impaired
functioning and disability if untreated (37); thus, there is a need
to educate patients and health care providers about the import-
ance of managing PsA. In another study exploring the relative
importance of psoriatic disease attributes, patients and physi-
cians ranked the relative bother of 20 psoriatic symptoms differ-
ently in a best-worst scaling study (38). Whereas physicians
considered joint pain to be considerably more bothersome than
painful skin, patients considered painful skin more bothersome
than joint pain. These results emphasize that all manifestations
of psoriatic disease should be considered in treatment decisions
and that attributes beyond clear skin are drivers of preferences.
As psoriasis is chronic and requires lifelong treatment, pain at
injection and long-term data were key preferences for patients,
as expected. Taken together, these results provide information
on patients’ preferences and experiences from a real-world set-
ting and can inform shared decision-making between patients
and physicians. Further, such information can complement data
on factors influencing patients’ satisfaction with treatment to
characterize patients’ experience of inflammatory diseases (39).

The study results should be interpreted in view of some
strengths and limitations. The study was designed according to
best practices for DCEs (11,40,41) and explored new attributes,
including ISRs and the availability of long-term evidence. A rank-
ing exercise tested the potential importance of additional attrib-
utes not included in the DCE, although discrepancies between
exploratory direct-ranking and DCE results may be due to differ-
ences in attribute descriptions and question context.
Furthermore, the study explored only a subset of the attributes
of psoriasis treatment; additional attributes may be relevant to
treatment choice (e.g. cost) but were not included to reduce
the complexity of the design. Patients are often insulated from
the true cost of drug, making this dimension less critical. The
selected attributes and levels reflect differences in the available
treatments, allowing discrimination among them in the prefer-
ence analyses, and did not represent the actual treatment envir-
onment or all possible attributes. Further, because respondents
evaluated hypothetical treatments, their choices among these
treatments do not have the same significance as choices involv-
ing actual treatment decisions. Use of a web panel to recruit
people with moderate-to-severe psoriasis may limit the repre-
sentativeness of the sample and the generalizability of the
results. Finally, all data were self-reported.

Conclusions

Although achieving clear or almost-clear skin was important to
patients in this study, other attributes, including treating all
manifestations of psoriasis including PsA and avoiding ISR, are

also important. These findings may help patients and physicians
make treatment decisions for moderate-to-severe psoriasis and
highlight the importance of PsA management as a driver for
treatment selection.
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