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Objective: Assessments of patients’ preferences can support in clinical decision-making regarding biologic therapies for psoriasis.
Our objective was to investigate patient preference for biologic treatments in patients with psoriasis in China.
Methods: From October 2020 to January 2021, psoriasis patients were recruited for a survey that included demographic and disease-
related questions, as well as a discrete choice experiment to measure their preferences for biologic therapy. A discrete-choice
experiment was used in which respondents selected psoriasis treatments based on benefits (ie, early onset of efficacy, long-term
efficacy, sustained efficacy) and treatment costs. We analyzed choice data using conditional logit model.
Results: This study included 236 patients with moderate-to-severe psoriasis. The relative importance of the cost of biologic
treatments, probability of keeping PASI100 at 5 years, probability of achieving PASI100 at 3 months and time to achieve PASI50
after initiation the biologic treatment were 0.593, 0.137, 0.185 and 0.085. Over 50% of patients regarded the cost of biologic
treatments as the most important attribute. High-income and low-income subgroups had higher preference weight in probability of
achieving PASI100 at 3-month and monthly cost.
Conclusion: The cost of biologic treatments was found as the most important attribute for Chinese patients with psoriasis. Among
efficacy attributes, the probability of achieving PASI100 at 3 months showed most sensitive. These results may be helpful to
understand patient preference for biologic treatments used for psoriasis in China.
Keywords: biologics, discrete choice experiment, Chinese setting, patient preference, psoriasis

Introduction
Psoriasis is an inflammatory skin disease triggered by the immune system. Only a few studies have been conducted on
the incidence and prevalence of psoriasis worldwide. According to a systematic review, the prevalence in adults ranged
from 0.91% (the United States) to 8.5% (Norway). In adults, it varied from 78.9/100,000 person-years (the United States)
to 230/100,000 person-years (Italy).1 The disease burden of psoriasis should not be underestimated. The global report on
psoriasis by WHO (World Health Organization) showed that global average DALY (disability-adjusted life year) for
psoriasis was estimated at 1,050,660 in 2010, which is twice as much as for acute hepatitis C.2 The continued
development of effective therapies for patients with psoriasis is urgently needed. It has long been recognized that patient
preferences support the principle of patient-centeredness in clinical decisions.3 During past decades, a growing number of
patient preferences are now being measured using elicitation methods that quantify them in the clinical setting, such as
standard gamble, time trade-off, person trade-off and discrete choice experiment (DCE).4 Several methods have more
recently also been used for psoriasis treatment.5–7 In recent years, the study of quantifying psoriasis patients’ treatment
preferences is expanding to include regulatory marketing authorization decisions of new biologic treatments.8–10 To
adjust decision-making for patient opinion on the meaning and significance of treatment attributes, such as the balance
between estimated effects and adverse reactions, quantitative assessments of patient preferences may be helpful in
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regulatory marketing approvals.11,12 Adherence to a treatment program could be improved by better tailoring it to patient
preferences.12

Patients with psoriasis are often treated with multiple disease-modifying anti-psoriasis drugs. Each of these drugs has
its own characteristic and method of action, as well as a different frequency of administration and chance for adverse
events and monitoring requirements. Patients with mild disease (PASI ≤10) and mild or moderate quality-of-life
impairment (DLQI ≤10) may only need topical therapy.13 Patients with severe or moderate psoriasis (PASI >10) or
significant quality-of-life restrictions (DLQI >10) has several options for treatment. These include phototherapies,
conventional systemic immunosuppressive medications, or modern small molecules or biologic agents. Individual risk
factors, associated diseases, national guidelines, and approval criteria (which might consider economic aspects) can
impact the choice of treatment.13 Clinicians should therefore inform patients of the extent of and probability of
experiencing side effects associated with these treatments. Although treatment costs can be an important determinant
of preference, they are less relevant in countries with universal health-care systems, as is the case for most of developing
regions. Despite the fact that treatment costs can be a determinant of preference, in regions with universal health-care
systems, as is the case for the majority of developing regions, treatment costs are less relevant in determining preference.

As professionals, clinicians should get to know our patients’ perspectives and preferences when discussing potential
treatments. This will allow patients to participate in decisions about their treatment, aligning with their preferences.12

Quantitative assessments of patient preferences have the potential to support both clinicians and regulators when they
consider patient perspectives. In considering patient perspectives, both clinicians and regulators can benefit from
quantitative assessments. Presently, numerous studies have investigated preference associated with psoriasis.
A systematic review summarized 23 studies identified 4 areas of preferences related to psoriasis, which covered
preferences for treatment options (eg, state preferences with regard to two different ointments or a cream vs an ointment),
preferences for attributes of treatment (eg, frequency of drug administration, treatment benefits or avoidance of potential
adverse effects), preferences for different health states (eg, health state utility), preferences for different health state
domains (eg, interquartile range).4 For treatment attributes, efficacy (eg, duration of benefit, coverage, lesion severity,
etc.) and safety (eg, risk of infection, unspecified adverse events, etc.) were selected in most studies.14 Additionally, the
global report on psoriasis pointed out that onset speed (get better skin quickly) and complete removal of skin lesions
(recover from all skin lesions) are the top two importance of patient needs related to treatment of psoriasis, which
accounted for more than 90%.2 However, few studies have evaluated the onset speed, complete removal of skin lesions,
and cost-related indicators. Lack of evidence concerning the extent to which patients feel that biologic treatments would
be cost-effective and acceptable in a middle-income country, especially in the context of China. The present study
examines the preferences of psoriasis patients in China with moderate-to-severe psoriasis regarding biologic therapies
and the heterogeneity within these perceptions. It is based on these preferences that one can estimate the relative
importance of different treatment characteristics, as well as calculate patients’ willingness to pay (WTP) for biologic
treatments in China with primarily out-of-pocket payment markets.

Materials and Methods
Recruitment
A study invitation was sent to the members of the Chinese online psoriasis community via email, social media and
mobile application. During the study, each participant was informed about the research procedure and provided their
informed consent before completing the survey. The survey was distributed online by a consulting and marketing
research company (Adelphi FocusRx). For inclusion, there were the following criteria: established moderate-to-severe
diagnosis psoriasis (BSA ≥3%, PASI ≥3, DLQI ≥6, based on the guideline for psoriasis in China), over 18 years of age,
the experience of receiving biologic treatments, and the ability to properly understand and answer the raised questions.
The sample size for the DCE was calculated using the Johnson and Orme methodology that the sample size required for
the main effects depends on the number of choice tasks (t), the number of alternatives (a), and the number of analysis
cells (c) according to the following equation: N > 500c/(t × a).15 Data were collected from October 2020 to
January 2021.
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Methodology of Discrete Choice Experiment
A DCE method was used to determine treatment preferences for patients with moderate-to-severe psoriasis, which is
a cross-sectional survey method used for quantitative assessment of patient preferences for health-care policies, services,
and interventions.16,17 Based on the random utility theory (RUT), DCE quantifies the relative importance of one
treatment characteristic versus another. In RUT-based approach, the utility (U) of alternative j for individual i in the
choice set k was specified as: Uijk=Xijkβ+εijk, where Uijk is the utility function of individual i from choosing alternative
j in choice set k. Xijkβ represents a linear specification of the DCE attributes. It is assumed that the utility of a product can
be determined by the value of the characteristics of that product (ie, attributes) and their levels. In a DCE, respondents are
given a choice of hypothetical scenarios with different attributes and levels. Respondents are asked to choose their
preferred option for each question and select the option that yields the maximum utility. By modeling the choices
respondents make between alternative treatments described by different choice questions, the utility of each treatment can
be estimated. Also, DCEs can be used to measure and explain the heterogeneity among the preferences of patients. When
out-of-pocket costs are taken into account in a DCE, the results can be used to calculate the value of or WTP for
improvements in medication attributes.18,19

Attributes and Levels
To determine attributes and levels to include in the DCE, we followed a stepwise process. The first step was to review
previous literature on patient preferences for treatment in psoriasis and to identify 13 potential treatment
characteristics.8,10,20 The second step was to consult 5 dermatologists to make sure the attributes and levels described
reflected current clinical practice in China.21 Thirdly, a nominal group technique was used for two focus groups with
patients with moderate-to-severe psoriasis (n = 11) and these patients were asked to identify new attributes and rank all
potential attributes from the most to the least important. The focus groups were audio recorded and conducted using an
interview guide, which lasted approximately 60 minutes. Furthermore, five dermatologists, the research team, and eleven
patient research partners reviewed and discussed the results from the focus groups during several validation meetings.
These meetings revealed four attributes: the average time for achieving 50% reduction after initiation of treatment,
proportion of achieving 100% reduction after 3-months treatment, proportion of maintaining 100% reduction after
5-years treatment and monthly average cost on medication. Each attribute was revealed to have four levels based on
current clinical knowledge of existing therapies. All attributes and levels included in the DCE are displayed in Table 1.

Table 1 Attributes and Levels in Discrete Choice Experiment

Attributes Levels

The average time for achieving 50% reduction after initiation of treatment 2 weeks

3 weeks

5 weeks
8 weeks

Proportion of achieving 100% reduction after 3-months treatment 10 patients in 100

20 patients in 100
30 patients in 100

40 patients in 100

Proportion of maintaining 100% reduction after 5-years treatment 20 patients in 100
30 patients in 100

40 patients in 100

50 patients in 100
Monthly average cost on medication 1000 RMB

3000 RMB

5000 RMB
7000 RMB

Abbreviation: RMB, China’s currency.
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Experimental Design and Survey
Based on the recommendations of experimental designs for discrete-choice experiments released by the ISPOR task
force,22 the current study adopted a fractional factorial design to lighten respondent burden by reducing the number of
choice sets. We used R Package “choiceDes” for a D-efficient experimental design. Designing using the D-efficient
method results in orthogonality, level balance, minimum balance, and overlap, all favorable features. Then, 13 choice-set
questions were generated from the design. Each choice set included two hypothetical treatment options: alternative of
medication A and alternative of medication B. Figure 1 presents an example of a choice question (the questionnaire can
be found in the following website: http://qs.focusrxonline.com/limesurvey/index.php/441618?lang=zh-Hans). The parti-
cipants accessed an online survey website and answered the questionnaire. Prior to entering the DCE, the survey began
with information about psoriasis, demographics, and disease-related questions. Thus, the study was designed to make it
possible to complete the survey in approximately 30 minutes.

Statistical Analysis
Before statistical analysis, we checked the quality of the collected questionnaires. If respondents chose either Medicine
A or Medicine B for all choices, it indicated that they were inattentive to the choice questions. Therefore, the
questionnaire results of the respondents will not be included. The rest of the questionnaire results are retained for
statistical analysis. Then, statistical analysis was conducted based on the recommendations of statistical methods for the
analysis of discrete choice experiments released by the ISPOR task force.23 Demographic data were analyzed using
descriptive statistics. Using conditional logit models, we estimated preference weights for respondents’ choices among
pairs of treatment alternatives, where the different treatment and cost aspects were entered as separate categorical
variables (effects-coded). When coding effects, zero indicates the mean of all attribute levels rather than the omitted level
as in dummy coding. With this procedure, each attribute level has a parameter estimate, where the parameter on the
omitted level of each attribute is the negative sum of the parameters on the other levels of that attribute. The resulting
log-odds estimates can be interpreted as preference weights. The relative importance (%) was calculated by dividing the
distance between the highest and lowest preference weights for each attribute divided by the sum of all preference weight
differences. Patient preference was assessed based on preference weights and relative importance.

The preference weights were used to estimate WTP for improvements in treatment efficacy. WTP is the mean
maximum monetary equivalent that an individual is willing to pay for a given improvement in treatment efficacy. WTP
represents the variation in out-of-pocket costs that yield a decrease in estimated utility that exactly balances the increase
in utility yielded by an improved treatment efficacy. For example, WTP for an improvement in the average time for
achieving 50% reduction after initiation of treatment from 5-weeks (WEEK5) to 4-weeks (WEEK4) is calculated as the
level of cost (X) that satisfies following equation: −βCOST(X) = βWEEK4 −βWEEK5. β represents the coefficients for each
attribute level. X may fall between two cost levels since the cost levels are categorical. Interpolating linearly was used
between the preferences for the surrounding cost levels to determine the value of X.24

Ethics Approval and Informed Consent
This study was conducted in accordance with the Declaration of Helsinki. The survey was approved by the medical ethics
committee of the Renji Hospital, Shanghai, China (no. KY2020-110).

Results
Respondents
Totally, 613 individuals responded to the invitation, of which 456 consented and completed the survey. There were 437
patients who completed the questionnaire, among whom 201 had no variation in their responses and were excluded from
the analysis.

The characteristics of the remaining 236 patients are summarized in Table 2. Most of the patients were male
(approximately 62.3%), were 26–35 years old (approximately 46.2%), and had at least some college education (47%).
Median monthly household income was between RMB ¥ 4000 and RMB ¥ 5999. The main psoriasis characteristics of
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these respondents were light red and partly scaly (approximately 40.3%). Most of these respondents whose psoriasis
surface area was equal to the size of 3–5 hands (approximately 22.5%) and mainly distributed in the legs or hips
(approximately 59.3%) and scalp (approximately 56.4%).

Medication A Medication B

1 out of every 10 patients 3 out of every 10 patients

op

cost dur

2 weeks

2 out of every 10 patients 5 out of every 10 patients

RMB 1000 RMB 5000

5 weeks

Feature

prefer please tick 
your preferred choice.

Figure 1 Example of presented discrete choice experiment question.
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Table 2 Respondent Characteristics

Characteristic Respondents, No (%)

Gender (n=236)
Female 89 (37.7%)

Male 147 (62.3%)

Age (n=236)
18~25 28 (11.9%)

26~35 109 (46.2%)

36~45 61 (25.8%)
46~55 27 (11.4%)

56~65 9 (3.8%)
66 and more 2 (0.9%)

Education (n=236)

Primary school or less 4 (1.7%)
Junior high school 37 (15.7%)

Senior high school 66 (28.0%)

Undergraduate degree 103 (43.6%)
Postgraduate education or more 8 (3.4%)

Other 18 (7.6%)

Estimated personal income per month (n=236)
2000 RMB and less 35 (14.8%)

2000~3999 RMB 52 (22.0%)

4000~5999 RMB 64 (27.1%)
6000~7999 RMB 33 (14.0%)

8000~9999 RMB 20 (8.5%)

10,000~19,999 RMB 22 (9.3%)
20,000 RMB and more 10 (4.3%)

Which of these pictures is most similar to your psoriasis patches? (n=236)

Smooth, light red, and not scaly 40 (16.9%)
Light red and partly scaly 95 (40.3%)

Red and mostly scaly 53 (22.5%)

Raised, red and almost all scaly 31 (13.1%)
None of these 17 (7.2%)

If you could move all of your psoriasis from different parts of your body, how many hands would it take to cover your

psoriasis? (n=236)
Less than 1 hand 50 (21.2%)

1 hand 25 (10.6%)

2 hands 27 (11.4%)
3–5 hands 53 (22.5%)

6–10 hands 48 (20.3%)

11–19 hands 18 (7.6%)
More than 20 hands 15 (6.4%)

What parts of your body are currently affected by psoriasis? (n=236)

Legs or hips 140 (59.3%)
Scalp 133 (56.4%)

Stomach, chest, or back 118 (50%)

Arms 115 (48.7%)
Buttocks 89 (37.7%)

Face or ears 82 (34.7%)

Toes or feet 56 (23.7%)
Groin or genital area 46 (19.5%)

(Continued)
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Weight of Factor Levels in the Entire Cohort
Among the participants, preference weights derived from the attribute levels indicated that the participants preferred
lower costs of biologic treatments and a higher likelihood of retaining PASI 100 after three-month treatment. Preference
weights derived from the attribute levels showed that the participants favored the lower cost of biologic treatments and
higher probability of keeping PASI 100 at 3 months (Figure 2 and Supplementary Table 1). The distance score of the
reduction of monthly costs from RMB ¥ 7000 to ¥ 1000 is 0.711, whereas improvements from 20% to 50% in the
probability of keeping PASI 100 at 5-years is 0.164, improvements from 10% to 40% in the probability of achieving
PASI100 at 3 months is 0.221, and improvements from 8 weeks to 2 weeks in the time to achieve PASI50 after initiation
the biologic treatment is 0.101, respectively.

Across all participants, the attribute regarded as the most important was monthly cost (relative importance [RI]:
59.4%), probability of achieving PASI100 at 3 months (RI: 18.5%), probability of keeping PASI100 at 5-years (RI:
13.6%) and time to achieve PASI50 after initiation the biologic treatment (RI: 8.5%).

Subgroup Analyses in Income Subgroup
According to the monthly income, entire cohort is divided into low-income subgroup and high-income subgroup based
on the monthly income of less than 8000 and more than 8000.

Preference weights derived from the attribute levels showed that the high-income subgroup preferred the lower cost
of biologic treatments and the time to achieve PASI50 after initiation of the biologic treatment (Figure 3). The distance
score of the reduction of monthly costs from RMB ¥ 7000 to ¥ 1000 is 0.370, whereas improvements from 20% to 50%
in the probability of keeping PASI 100 at 5-years is 0.110, improvements from 10% to 40% in the probability of
achieving PASI100 at 3 months is 0.327, and improvements from 8 weeks to 2 weeks in the time to achieve PASI50 after

2w 3w 5w 8w 40%, 30%, 20%, 10%, 50%, 40%, 30%, 20%, 1000 3000 5000 7000

Time to achieve PASI50 Probability of achieving PASI100 
(3 months)

Probability of keeping PASI100 (5 
years)

Monthly cost (RMB)

-0.300

-0.200

-0.100

0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.044
0.025

-0.013
-0.057

0.164

-0.048 -0.059 -0.057

0.082

0.003 -0.003

-0.082

0.473

-0.050

-0.186

-0.238
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t

Time to achieve PASI50

Probability of achieving PASI100 (3 months)

Probability of keeping PASI100 (5 years)

Monthly cost (RMB)

8.5%

18.5%

13.7%

59.3%

Figure 2 Preference weights for attribute levels and Relative importance of attributes (overall results, n = 236). Preference weights are showed on the vertical scale,
describing how much each level was selected within one attribute. Non-overlapping error bars indicate statistically significant differences across levels within attributes;
Relative importance is relatively described values calculated by the distance between the highest and the lowest attribute levels.

Table 2 (Continued).

Characteristic Respondents, No (%)

Nails (toenails or fingernails) 45 (19.1%)

Fingers or hands 39 (16.5%)

Neck 39 (16.5%)
No parts of my body are currently affected 12 (5.1%)

Abbreviation: RMB, China’s currency.
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initiation the biologic treatment is 0.223, respectively. Across all participants, the attribute regarded as most important
was monthly cost (RI: 35.9%), probability of achieving PASI100 at 3-month (RI: 31.7%), probability of keeping
PASI100 at 5-years (RI: 21.7%) and time to achieve PASI50 after initiation the biologic treatment (RI: 10.7%).

Preference weights derived from the attribute levels showed that the low-income subgroup favored the lower cost of
biologic treatments, probability of keeping PASI100 at 5-years and the probability of achieving PASI100 at 3 months
(Figure 3). The distance score of the reduction of monthly costs from RMB ¥ 7000 to 1000 is 0.83, whereas
improvements from 20% to 50% in the probability of keeping PASI 100 at 5-years is 0.19, improvements from 10%
to 40% in the probability of achieving PASI100 at 3 months is 0.22, and improvements from 8 weeks to 2 weeks in the
time to achieve PASI50 after initiation the biologic treatment is 0.20, respectively. Among this subgroup participants, the
attribute regarded as most important was monthly cost (relative importance [RI]: 57.6%), probability of achieving
PASI100 at 3 months (RI: 15.4%), time to achieve PASI50 after initiation the biologic treatment (RI: 14%) and
probability of keeping PASI100 at 5-years (RI: 13.0%).

Subgroup Analyses in Disease Condition Subgroup
According to the matching degree between the psoriasis and the picture features, the patients were divided into five
subgroups: Mild, Moderate, Severe, Very Severe, Clear disease.

Preference weights derived from the attribute levels showed that the Mild disease subgroup preferred the lower cost
of biologic treatments (RI: 34.9%), the probability of keeping PASI100 at 5-years (RI: 34.5%), the probability of
achieving PASI100 at 3 months (RI: 24.6%) and the time to achieve PASI50 after initiation the biologic treatment (RI:
6.0%); Across the Moderate disease subgroup, the attribute regarded as the most important was the monthly cost (RI:
36.0%), and the time to achieve PASI50 after initiation the biologic treatment (RI: 25.8%), probability of achieving
PASI100 at 3 months (RI: 20.2%), probability of keeping PASI100 at 5-years (RI: 17.9%), respectively; Preference
weights showed that the Severe disease subgroup favored the lower cost of biologic treatments (RI: 39.6%), the
probability of achieving PASI100 at 3 months (RI: 32.3%), the probability of keeping PASI100 at 5-years (RI: 19.2%)
and the time to achieve PASI50 after initiation the biologic treatment (RI: 8.8%); And in very severe disease subgroup,
the attribute regarded as the most important was the monthly cost (RI: 49.6%), probability of keeping PASI100 at 5-years
(RI: 22.3%), probability of achieving PASI100 at 3 months (RI: 18.0%), and the time to achieve PASI50 after initiation
the biologic treatment (RI: 10.1%); Across the Clear disease subgroup, the attribute regarded as the most important was
the monthly cost (RI: 62.7%), and the time to achieve PASI50 after initiation the biologic treatment (RI: 25.9%),
probability of achieving PASI100 at 3 months (RI: 10.4%), probability of keeping PASI100 at 5-years (RI: 1.0%),
respectively. The distance scores of each attribute are summarized in Figure 4.

(3 months) (5 years)
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-0.187
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0.028
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0.700

10% 50% 40% 30% 20% 1000 3000 5000 7000

Time to achieve PASI50 Probability of achieving PASI100 Probability of keeping PASI100 Monthly cost (RMB)

Probability of achieving PASI100
(3 months) 

Probability of keeping PASI100
(5 years)

Time to achieve PASI50

Monthly cost
(RMB)

21.7%

31.7%

10.7%

35.9%

14.0%

15.4%

13.0%

57.6%

High-income subgroup

Low-income subgroup

Figure 3 Preference weights for attribute levels and Relative importance of attributes. Orange represents the high-income subgroup (monthly income more than RMB ¥
8000, n = 52); Blue represents the low-income subgroup (monthly income less than RMB ¥ 8000, n = 184). Preference weights are showed on the vertical scale, describing
how much each level was selected within one attribute. Non-overlapping error bars indicate statistically significant differences across levels within attributes; Relative
importance is relatively described values calculated by the distance between the highest and the lowest attribute levels.
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Subgroup Analyses in Disease Location Subgroup
According to the disease location distributed in body, the entire cohort was divided into the following subgroups: Legs or
hips, Toes and feet, Buttocks, Groin or genital area, Stomach, chest, or back, Arms, Fingers or hands, Nails, Neck, Face
or ears, Scalp. Across the foot and toe subgroup, the attribute regarded as the most important was probability of keeping
PASI100 at 5-years (RI: 37.3%), the monthly cost (RI: 34.1%), probability of achieving PASI100 at 3 months (RI:
22.8%), and the time to achieve PASI50 after initiation the biologic treatment (RI: 5.8%), respectively. And in leg and hip
subgroup, the attribute regarded as the most important was the monthly cost (RI: 66.8%), probability of keeping PASI100
at 5-years (RI: 15.2%), probability of achieving PASI100 at 3 months (RI: 12.7%), and the time to achieve PASI50 after
initiation of the biologic treatment (RI: 5.3%), respectively. Additionally, preference weights and relative importance of
attributes in other disease location subgroups are displayed in Supplementary Figure 1-22.

Willingness to Pay
As expected, all patients were willing to pay more for improvement in probability of keeping PASI100 at 5-years (from
RMB ¥666 to ¥1379), probability of achieving PASI100 at 3-month (from RMB ¥-15 to ¥1867) and time to achieve
PASI50 after initiation of the biologic treatment (from RMB ¥376 to ¥858). The WTP estimates for improving treatment
efficacy in other subgroups (monthly income subgroup, disease condition subgroup, disease location subgroup) are
summarized in Table 3.

Discussion
Our study was designed to quantify and explore psoriasis patients’ preference among different biological agents from
a Chinese perspective and estimated the WTP for different attributes. Among patients with psoriasis, non-adherence rates
are high partly due to a disagreement between recommended treatments and individual preferences.25 Compliance can be
greatly improved by following patients’ preference. To our knowledge, there are no relevant studies conducted in China,
which to a large extent provide references for future research on psoriasis from the perspective of geographical location.
All four attributes (the average time for achieving 50% reduction after initiation of treatment, proportion of achieving
100% reduction after 3-months treatment, proportion of maintaining 100% reduction after 5-years treatment and monthly
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Figure 4 Preference weights for attribute levels (results in disease condition subgroup n =191). (A) Mild disease subgroup (n = 40); (B) moderate disease subgroup (n = 95);
(C) severe disease subgroup (n = 53); (D) very severe disease subgroup (n = 31); (E) clear disease subgroup (n = 17). Preference weights are showed on the vertical scale,
describing how much each level was selected within one attribute. Non-overlapping error bars indicate statistically significant differences across levels within attributes.
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Table 3 Willingness to Pay for Improvements in Treatment Efficacy in Overall Cohort and Subgroup

Attribute Time to Achieve PASI50 Probability of Achieving PASI100 at
3-Month

Probability of Keeping PASI100 at
5-Years

Reduced From
8 Weeks to 2
Weeks

Reduced From
8 Weeks to 3
Weeks

Reduced From
8 Weeks to 5
Weeks

Improved
From 10%
to 40%

Improved
From 10%
to 30%

Improved
From 10%
to 20%

Improved
From 20%
to 50%

Improved
From 20%
to 40%

Improved
From 20%
to 30%

Overall cohort (n = 236) ¥858 ¥697 ¥376 ¥1867 ¥79 ¥-15 ¥1379 ¥713 ¥666

Monthly income subgroup

High-income subgroup (n =52) ¥3626 ¥2616 ¥2449 ¥5298 ¥958 ¥756 ¥1783 ¥1547 ¥1539
Low-income subgroup (n =184) ¥1457 ¥904 ¥438 ¥1601 ¥-26 ¥-27 ¥1350 ¥736 ¥614

Disease condition subgroup

Severe disease (n =53) ¥1339 ¥173 ¥382 ¥4885 ¥719 ¥-44 ¥2912 ¥2254 ¥1594
Very severe disease (n =31) ¥1226 ¥10 ¥186 ¥2177 ¥906 ¥655 ¥2702 ¥1376 ¥863

Mild disease (n =40) ¥1027 ¥715 ¥452 ¥4229 ¥775 ¥396 ¥5917 ¥2153 ¥318

Moderate disease (n =95) ¥4305 ¥2175 ¥1290 ¥3369 ¥54 ¥683 ¥2989 ¥682 ¥128
Clear disease (n =17) ¥2473 ¥2294 ¥314 ¥993 ¥472 ¥-20 ¥97 ¥4 ¥161

Disease location subgroup

Legs or hips (n =140) ¥1030 ¥925 ¥225 ¥4012 ¥2115 ¥736 ¥6570 ¥2410 ¥604
Toes and feet (n =56) ¥474 ¥468 ¥162 ¥1140 ¥529 ¥659 ¥1366 ¥597 ¥91

Buttocks (n =89) ¥700 ¥660 ¥552 ¥1459 ¥-141 ¥-229 ¥889 ¥1116 ¥315

Groin or genital area (n =46) ¥824 ¥378 ¥57 ¥3336 ¥691 ¥895 ¥3900 ¥2111 ¥1772
Stomach, chest, or back (n =118) ¥3111 ¥1289 ¥356 ¥879 ¥142 ¥-275 ¥1309 ¥539 ¥-73

Arms (n =115) ¥201 ¥96 ¥102 ¥1662 ¥407 ¥-22 ¥3276 ¥537 ¥-69

Fingers or hands (n =39) ¥1295 ¥731 ¥255 ¥3992 ¥598 ¥-12 ¥3770 ¥1556 ¥82
Nails (n =45) ¥2662 ¥665 ¥570 ¥1543 ¥397 ¥169 ¥2313 ¥1532 ¥187

Neck (n =39) ¥1617 ¥340 ¥274 ¥193 ¥242 ¥-153 ¥3992 ¥1155 ¥502

Face or ears (n =82) ¥445 ¥182 ¥-132 ¥1665 ¥1110 ¥656 ¥2368 ¥1351 ¥613
Scalp (n =133) ¥1011 ¥838 ¥345 ¥1087 ¥129 ¥4 ¥1295 ¥1330 ¥496

Abbreviations: PASI 50, 50% reduction in the Psoriasis Area and Severity Index score; PASI 100, 100% reduction in the Psoriasis Area and Severity Index score; ¥, China’s currency.
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average cost on medication) were consistent with a prior expectation in terms of the direction and magnitude of the
estimated coefficients. Among them, the average time for achieving 50% reduction after initiation of treatment and
proportion of achieving 100% reduction after 3-months treatment represented quick response, proportion of maintaining
100% reduction after 5-years treatment was related to the long-term, sustained efficacy.

Overall cohort and most subgroups, regardless of their individual characteristics, attached the highest importance to
monthly cost. The probability of achieving PASI100 after 3-months treatment was the second preferred attribute by
patients in the entire cohort. Additionally, in the monthly income subgroup, most of patients prioritized quick response
(achieving PASI100 at 3-month) compared with long-term, sustained efficacy (achieving PASI100 at 5-year). Moreover,
results showed high-income subgroup favored more about onset speed of efficacy than low-income subgroup. In contrast,
low-income subgroup only attached the greatest interest to the monthly cost. A systematic review about psoriasis showed
that many preference studies conducted previously focused on the efficacy and safety, especially from the perspective of
physicians.26 However, from the patients’ point of view, several studies included the attribute of cost. For instance,
a German study included the treatment expenditure per month in the process attributes and calculated the relative
importance score (RIS) of participants stratified based on disease duration, number of previous therapies, etc.27 Another
study conducted in German showed compared with other attributes, the attribute of cost is not given as much attention.28

Italian studies on biologics for psoriasis included the cost attribute and illustrated that treatment costs and expected
therapeutic response concurrently can provide valuable insights which complement and improve the traditional risk-
benefit profile and drive treatment decisions.29,30 Probably this depends on different health systems and medicine
reimbursement policies in Europe. However, in the process of choosing treatment strategies, medical expenditure has
gradually become an important factor for patients in the context of China. It may be due to the income gap between
patients in developing and developed countries. With the progress of health insurance negotiations in China during recent
two years, the price of biological agents has dropped significantly, to a certain extent, which met the needs of some
patients who tend to use biological agents. But the price of biologic agents was still high compared with other types of
therapy and became a factor affecting the patient’s choice when considering the cost. This finding indicated the
expenditure should be raised extensive attention, especially in China. And one strategy, called “reduced doses”, can be
used well for clinical setting to control the expenditure, which seek for the minimal doses necessary to reach a good
response while achieving a potential reduction of adverse effects. Many studies on optimal dosing strategy using biologic
agents for psoriasis involved advantages in terms of drug-exposure risk and cost saving.31–33 Regarding efficacy attribute,
several DCE researches adopted PASI90 response for testing patients’ preferences on efficacy. For instance,
Schaarschmidt’s finding indicated both patients and physicians considered PASI90 response is more important (RIS
21.4 and 20.8, respectively) than other attributes.34 But we chose PASI50 and PASI100 in our study, which were common
endpoint of clinical trials. First, 50% and 100% reduction are easier to understand for participants than PASI 75 or PASI
90 response. Second, 50% reduction can roughly test participants the response to the concern about quick efficacy. Third,
to determine whether or not the PASI50 response is still important for patients. Likewise, we found that quick response
may be concerned as the secondary factor. It could indicate that psoriasis as facial skin disease has influences on patients’
appearance and impression, which are related to physiological and psychosocial function of patients.35 A higher
incidence of anxiety and depression, along with lower quality of life, may be attributed to psoriasis. So, quick response
may help patients with psoriasis get rid of the troubles caused by the disease.36 As for onset speed of efficacy, several
studies on psoriasis-related treatment found that patients preferred differently. For instance, a research about patients with
psoriasis preferred durability over onset speed of efficacy in psoriasis treatment in Japan.37 It is noteworthy that the most
preferred element was “sustained efficacy after drug withdrawal” even though those drugs are not currently available in
the clinical setting. In addition, for WTP, we can find from the results that patients are willing to spend higher costs for
better efficacy. Especially in the high-income subgroup, the values of WTP for efficacy improving are higher than that in
the low-income subgroup, which is consistent with our prior expectation. Clearly, the efficacy of biologic agents is still
an unmet need for patients.

Several limitations exist in this study. Discrete choice experiment is a theoretical method, which that can be
cognitively challenging. It means that actual patients might choose actual medications differently and participants are
required to choose one of the two scenarios regardless of whether they like either. A direct conclusion based on
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individual preferences cannot be made from average preferences. Obviously, the treatment decisions made for each
patient are based on their individual preferences. In order to better advise patients about their treatment options,
physicians should be aware of what the majority of patients are concerned about and what their preferences are
influenced by sociodemographic and disease-related characteristics. To optimize treatment satisfaction, adherence, and
outcomes, physicians should incorporate their knowledge of each patient’s preferences, needs, and concerns into their
therapeutic decisions. Some results of subgroup analyses are not consistent with our expectations due to the limited
number of participants in the study. Subgroups with different demographic characteristics may differ significantly in
their preferences, but a large sample size study is still required to verify this in the future. It is possible that some
deviations will occur since the study was only conducted online. Several elderly patients may not be familiar with using
digital devices, which limits the distribution of socio-demographic characteristics of participants in this survey.
Additionally, the research questionnaire did not include a safety attribute. The safety profile is an important attribute
among biologic agents, non-biologic systemic agents and topical compounds in the management of psoriasis.38,39 For
example, the risk of infections caused by biologics is also a key safety profile.40 And during the COVID-19 pandemic,
clinical management of patients with psoriasis is challenging due to their impaired immune status, especially for those
using biologics inhibiting key pathogenic cytokines such as TNF-a and IL-17.41 In our study, the preferences were
evaluated in patients with psoriasis using the biologic agents, and the risk of adverse events was similar among biologic
agents. Some studies indicated that, despite individual risk tolerances, responders were willing to accept risks above
likely clinical exposures to improve psoriasis symptoms or compatible with their personal and professional lifestyle.28,42

Considering that some biologic agents have just been listed in China, the efficacy and cost of biologic agents were
primarily considered in order to estimate the economic burden, so this attribute was not included in our research
questionnaire.

Conclusions
In conclusion, people are concerned about treatment cost when making decisions regarding the biological treatment
regardless of incomes. In the efficacy attribute, the probability of achieving PASI100 at 3-month was the most sensitive
factor. Clinicians might change their perceptions of what aspects of treatment plans need to be discussed with patients
and their families during consultations based on our findings. It is necessary to conduct future studies using larger and
more representative samples to enforce our current findings and to facilitate the measurement of potential preference
heterogeneity among individuals.
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