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ABSTRACT

Psoriasis is a chronic autoimmune disease affecting skin which may also manifest in nails and joints. Several bio-

logic treatments have been approved in Japan for psoriasis. Each biologic has a different profile for efficacy and

safety, including different dosing regimens and co-payment considerations which may complicate treatment deci-

sions made by patients and physicians during short consultations. Elucidating patient preference is expected to

contribute to shared decision-making between patients and physicians to optimize treatment satisfaction and

outcomes. However, the number of studies investigating this in Japan is very limited. The study used a discrete

choice experiment methodology to elicit patient preferences for hypothetical options in an experimental frame-

work. Participants were asked to choose their preferred treatment option from two hypothetical choices, defined

by different levels of six attributes (i.e. early onset of efficacy, long-term efficacy, sustained efficacy after drug

withdrawal, dosing convenience, co-payment and risk of serious infection). The survey included 16 treatment

choice scenarios and was completed by 395 participants. Across all participants, the attribute regarded as most

important was sustained efficacy after drug withdrawal, followed by dosing convenience, co-payment, long-term

efficacy, early onset of efficacy and risk of serious infection. The study found that patients prefer treatments

which have durable efficacy and lower treatment burden characterized as fewer injection frequency and lower co-

payment. These results may be helpful to understand patient preference for biologic treatments used for psoriasis

in Japan and contribute to shared decision-making between patients and physicians to improve patient satisfac-

tion and treatment outcomes.
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INTRODUCTION

Psoriasis is a chronic autoimmune disease affecting skin which

may also present with manifestations in the nails and joints.

Skin lesions of psoriasis can be localized or generalized and

appear in many different forms, with distinct subtypes that vary

in severity, course and duration. As it is a chronic condition

with visible characteristics and no cure, patients sometimes

endure social stigma.1

Based on prevalence of 0.34%, it is estimated that there are

over 400 000 people living with psoriasis in Japan.2 The preva-

lence of psoriasis is higher in males than in females in Japan,3

which is different than what is reported in Western countries

where prevalence is similar between males and females.4

Current treatments for psoriasis are categorized as topical

therapies, phototherapy, and conventional and biologic sys-

temic therapies. Patients with mild disease or limited pathology

are managed with topical therapies. Patients with moderate to

severe disease may require phototherapy and systemic thera-

pies including oral medications and biologics.5 Since 2010,

several biologic treatments have been approved in Japan for

moderate to severe psoriasis. The patient satisfaction with

these biologics was reported to be higher among topical, pho-

totherapy, oral agents and biologic treatments.6

Biologics inhibit the action of specific types of immune-

mediated cells, or inhibit the binding of proteins which play a

role in the immune system in developing psoriasis, including

pathways such as tumor necrosis factor (TNF)-a, interleukin

(IL)-17A or IL-23.7 Among those targets, IL-23/IL-17 was

detected as an immune axis and the discovery has brought

further understanding of the role of cellular immunology in pso-

riasis.8 Biologics specifically inhibiting either of these two tar-

gets have been able to demonstrate superior improvements in

clinical outcomes of psoriasis compared with TNF inhibitors

and an IL-12/23 p40 inhibitor.9 The Psoriasis Area and Severity

Index (PASI) is a well-accepted scoring system10 used to eval-

uate the severity of psoriasis. A PASI-90, interpreted as a 90%

or more improvement from baseline PASI score,7 was adopted

as the primary efficacy endpoint in recent clinical trial pro-

grams of biologics, and it was achieved in the majority of
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patients with the new biologics.11–15 Some biologics can

demonstrate the attainment of even higher efficacy of PASI-

100 (i.e. total clearance of all skin lesions).9 These biologic

treatments have different properties in terms of dosing conve-

nience, co-payment implications, and demonstrated safety and

efficacy profiles; thus, the treatment options that may fit the

needs of each patient have been expanded.

In addition to considering the different characteristics of the

biologics, consultation time with physicians is often limited and

this also hampers decision-making for patients and physicians.

Understanding patient preference improves the quality of care

that physicians are able to provide6 because integrating patient

preference into decision-making may increase the patient’s

treatment adherence and the overall success of treatment.16

However, one study pointed out time pressures and difficulties

in eliciting patient preference as challenges for physicians.6 A

patient’s behavior survey conducted by the Ministry of Health,

Labour and Welfare in 2017 showed that 66.6% of outpatients

spent less than 10 min for a consultation at medical institutions

and 28.6% of patients spent less than 5 min with their physi-

cian.17 This consultation time would be insufficient for both

patients and physicians to make mutually satisfactory treat-

ment decisions.

Evidence reporting treatment preference directly elicited

from patients is expected to contribute to improved decision-

making to optimize treatment satisfaction which will lead to

higher adherence and better outcomes.18 However, the num-

ber of studies investigating patient preference when selecting a

biologic therapy for psoriasis in Japan is very limited. There-

fore, the objective of this study was to identify factors that

affect patient preference when choosing a biologic therapy and

the priority placed on each factor.

To investigate patient preference, the study adopted a dis-

crete choice experiment (DCE). The method was introduced as

a way to measure stated preference.19 It has been used by

economists to investigate an individual’s preference and trade-

off between product characteristics,20 and gained increasing

popularity in health care to quantify preferences of patients and

caregivers, physicians and other stakeholders.21 DCE is

described as “a scientifically rigorous alternative to traditional

patient-centered outcomes research methods” with a theoreti-

cal basis, and can evaluate not only the patient’s physical state

but also treatment processes such as timing and location of

administration. In this study, the research method was therefore

employed to reveal the preferences of patients with psoriasis

as one of the most scientific assessments for patient-reported

outcome.19

METHODS

Participants
All participants were invited from a patient panel in a general

Internet panel in Japan (n = 614 490) which is maintained by a

contracted market research company. The patient panel con-

sisted of patients reported to have psoriasis and received any

treatments for psoriasis in the previous year (n = 2248). In the

patient panel, 1465 patients were undergoing any treatment at

the time of planning the study, and those were recruited for

this study by the market research company.

Those who agreed to participate in the study proceeded to

the survey. Participants were eligible if they met the following

criteria: (i) aged 20 years or older; (ii) were willing to sign the

informed consent; (iii) self-reported a diagnosis of psoriasis;

and (iv) were currently receiving treatment for psoriasis with

non-biologics or biologics. There were no exclusion criteria.

A minimum sample size was estimated that at least 300

valid responses would be necessary for robust quantitative

research and a minimum of 65 valid responses were consid-

ered to be necessary for an adequately powered study.22 The

equation (n 9 t 9 a) / c ≥ 500 was used for the calculation of

minimum sample size which adopts projected sample size (n)
of the main study, number of choice scenarios to be selected

(t), number of alternatives per scenario (a) and maximum num-

ber of levels for any one attribute (c). The minimum sample size

was calculated as 62.5 and rounded up to 65.

Study design
The DCE methodology is “designed to test hypotheses regard-

ing strength of preference, relative importance of, and accept-

able trade-offs among attributes that define the research

question”.21 The methodology involves conducting a survey

using questionnaires “to elicit subjects’ preferences for hypo-

thetical options in an experimental framework” and provides

“experimental control over the choice context, which makes it

possible to estimate the relative importance of each factor in

the experiment design”.19

In this study, the survey asked all participants with any

severity, regardless of treatment, to assume a situation where

they were going to start a biologic treatment as a patient with

moderate to severe psoriasis. The questionnaire presented two

hypothetical treatment options and the participants chose a

preferred one from the two treatment options. Each option

consisted of six attributes, constructed from a combination of

outcome and process attributes similar to prior published stud-

ies,23–27 investigating preference for biologic treatments

amongst patients with psoriasis. The attributes and their levels

are shown in Table 1.

Attributes included early onset of efficacy, long-term effi-

cacy, sustained efficacy after drug withdrawal and safety out-

comes. It was considered that these factors were important

matters affecting the choice of treatment for patients with pso-

riasis. All three attributes for efficacy were set and explained to

participants assuming PASI-90 because it was considered to

be “the measure of optimal response”28 of treatments for pso-

riasis. Additionally, the use of a consistent efficacy level for the

three efficacy attributes could prevent participants from misun-

derstanding the questionnaire.

“Early response” was defined as efficacy at Week 4, indicat-

ing 4 weeks after initiation of the treatment. Week 4 was

described by the European Medicines Agency (EMA) as the

earliest time point among minimum “pre-specified time points

for assessment”29 when a clinically meaningful response to

biologics for psoriasis could be observed.30 “Week 4” was

translated to “1 month” in the survey for participants to make
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the questionnaire easier to understand. “Long-term efficacy”

was used to indicate efficacy at Week 52. This parameter was

described in the EMA guidelines29 as persisting response of

maintenance therapy after achieving maximum efficacy, noting

it could be decreased due to loss of efficacy or adverse

effects. The guidelines also recommended evaluating long-term

efficacy at 1 year.29 “Week 52” was translated to “1 year” in

the survey for ease of participants’ understanding. “Sustained

efficacy after drug withdrawal” referred to efficacy that was

sustained for approximately 6 months after stopping the treat-

ment. Treatment guidelines currently recommend continuous

therapy for moderate to severe psoriasis;31,32 however, discus-

sion on how long a successful therapy should be continued is

ongoing.33 As psoriasis is a chronic disease requiring long-

term treatment, patients may need to stop their treatments

occasionally due to adverse events, pregnancy or other life-

style reasons. Therefore, sustained efficacy after drug with-

drawal was considered an important attribute when selecting

the treatment from a long-term perspective. “Serious infection”

was selected as the safety outcome and defined as per

100 patient-years of serious infectious events requiring hospi-

talization including serious infections such as pneumonia

requiring hospitalization. Serious infectious events were consid-

ered to be a common concern amongst the biologics as they

are immunosuppressant products.34 Further, Japanese guid-

ance for use of biologics for psoriasis advises caution to pre-

vent this adverse event.35

Regarding process attributes, “dosing convenience” and

“cost” were selected. Dosing convenience was defined as a

combination of dosing frequency and location of administration.

There are several patterns of dosing frequency among biologic

treatments for moderate to severe psoriasis in Japan: every

2 weeks, monthly, every 2 months and every 3 months. Loca-

tion of administration changes depending on dosing frequency

in Japan. If the frequency is at least once per month, the biolog-

ics can be administrated at home. If the dosing frequency is

every 2 or 3 months, they are administrated at hospitals.

The cost borne by the patient (i.e. co-payment) was deter-

mined assuming a situation where a patient starts a biologic

treatment for psoriasis under Japanese Universal Health

Coverage. As co-payment of biologic treatments for psoriasis

often exceeds a pre-fixed ceiling amount, High-Cost Medical

Expense Benefit can be applied for the treatments. Using this

benefit, patients are only required to pay a pre-fixed ceiling

amount if monthly co-payment exceeds a specified amount

calculated by their annual income and age. This benefit pro-

vides further reduction in co-payment applied from the fourth

time in 12 months after the first application; therefore, the

monthly co-payment under the Japanese health insurance sys-

tem would be different in the first and subsequent years. In this

study, the cost attribute consisted of co-payment in the first

year and the second year and thereafter. The two attribute

levels represented the highest and the lowest co-payment for

the median annual household income in Japan when biologics

were prescribed every 3 months.36

Good practice for conjoint analysis including DCE released

by the ISPOR task force in 2011, limits attribute levels to two

to four per attribute.37 In this study, each level was derived

from publicly released profiles of currently marketed or in-

development biologic treatments for moderate to severe

Table 1. Attributes and levels in discrete choice experiment

Attributes Levels

The rate that psoriasis (e.g. redness and dandruff) disappears by more

than 90% 1 month after starting the treatment

10 patients in 100

20 patients in 100

30 patients in 100

The rate that psoriasis (e.g. redness and dandruff) disappears by

more than 90% and the efficacy is sustained 1 year after starting the treatment

50 patients in 100

65 patients in 100

80 patients in 100

The rate that psoriasis (e.g. redness and dandruff) disappears by
more than 90% and the efficacy is sustained approximately

half year after stopping the treatment

20 patients in 100
40 patients in 100

60 patients in 100

Frequency of the treatment Every 2 weeks, at home

Every 4 weeks, at home
Every 8 weeks, at hospital

Every 12 weeks, at hospital

Monthly average co-payment of 1st year and 2nd year and thereafter 1st year / 2nd year and thereafter

¥26 000 / ¥15 000
¥35 000 / ¥22 000

The annual rate of serious infectious events requiring hospitalization
including serious infections such as pneumonia requiring hospitalization

1 patient in 100
2 patients in 100
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psoriasis. Therefore, the levels were realistic and did not

include extreme values such as no infectious event risk. An

example of a scenario is shown in Figure 1.

Sixteen choice scenarios were selected based on orthogonal

array in order to reduce respondent burden.38 Accordingly, the

study was designed to allow completion of the survey in approx-

imately 20 min. Each choice scenario included two hypothetical

treatment options. Participants were repeatedly requested to

select one preferred option from the alternatives assuming that

the two options were the only available treatments. Sixteen

choice scenarios were randomly presented to each participant

to avoid possible bias due to the order of scenarios.

Statistical analysis
A conditional logit model was used to identify factors that

affect patient preference. Patient preference was evaluated by

preference weights and relative importance. The relative impor-

tance (%) was calculated based on distance between the high-

est and lowest preference weights for each attribute divided by

the sum of all preference weight differences. In addition,

descriptive statistics were used to summarize the sample in

terms of sociodemographic and clinical characteristics

described in Table 2. Data collected from the main study was

used for this analysis. Subgroup analyses were also conducted

for patient characteristics and clinical characteristics which

were considered to affect patient preference in choice of ther-

apy. All statistical tests were two-sided and used a significance

level of 0.05. In preference weights, non-overlapping error bars

indicate statistically significant differences across levels within

attributes. No adjustments for multiple comparisons were per-

formed. STATA version 15 (College Station, TX, USA) was used

as statistical analysis software.

Informed consent was obtained from all participants prior to

them commencing the survey and eligible participants were

determined based on inclusion criteria. The participants

accessed an online survey website from a computer-connect-

able device and answered the questionnaire. Participants com-

pleted sociodemographic and clinical questionnaires and then

completed the DCE. The study was performed according to the

principles of the Declaration of Helsinki and approved by the

Non-Profit Organization MINS Institutional Review Board.

Prior to conducting the main study, a pilot study was exe-

cuted (n = 31) to confirm the sample size required for the main

study and to verify the questionnaire’s understandability.

RESULTS

Demographics
A total of 395 participants with psoriasis completed the survey.

Table 2 summarizes the sociodemographic and clinical charac-

teristics of the participants. The online survey was designed to

disallow incomplete survey responses; hence, there were no

missing data.

Overall, more than three-quarters (75.2%) of the participants

were male. The largest portion of participants (31.4%) were

50–59 years old, followed by 60–69 years old (25.3%) and 40–

Figure 1. Example of treatment choice scenario for discrete choice experiment.
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49 years old (25.1%). The participants aged 60 years and older

accounted for approximately 30%. In terms of disease duration

after diagnosis of psoriasis, only 3.3% of patients were for less

than a year. The remaining participants were from 1 to 5 years

(22.8%), 6 to 10 years (16.7%), 11 to 20 years (25.8%) and

more than 21 years (31.4%). The participants reported their

severity as expressed in body surface area of skin lesion (BSA),

with 37.2% of these having mild psoriasis (BSA: <3%), 47.3%

moderate psoriasis (BSA: ≥3% and <10%) and 15.4% severe

psoriasis (BSA: ≥10%). Almost all the participants (98.7%) sta-

ted that they had active psoriasis. Among participants with

psoriasis in visible or sensitive areas, psoriasis in scalp was the

most frequently reported manifestation (64.8%). At the time of

the survey, the participants were on the following treatments:

topical treatments (93.9%), oral medication (23.8%), photother-

apy (9.1%) and biologic therapies (9.1%). Current frequencies

of visits to clinics and hospitals were as follows: a few times in

a month (7.3%), monthly (34.4%), every 2 months (24.3%),

every 3 months (17.5%) and every 4 months or more (9.1%).

More than 80% of participants (84.1%) knew of the High-Cost

Medical Expense Benefit which offers fixed monthly co-pay-

ments to reduce their out-of-pocket expenditure.

Overall results
Across all participants, the attribute regarded as most impor-

tant was sustained efficacy after drug withdrawal (relative

importance [RI]: 25.4%), followed by dosing convenience (RI:

19.0%), co-payment (RI: 18.2%), long-term efficacy (RI: 17.5%)

and early onset of efficacy (RI: 13.0%). The attribute of least

relative importance was risk of serious infection (RI: 6.8%).

Preference weights derived from the attribute levels showed

that the participants favored the higher probability in any type

Table 2. Patient demographics

Characteristics n %

Sex (n, %)

Female 98 24.8

Male 297 75.2
Age (n, %)

20–29 years 3 0.8

30–39 years 30 7.6

40–49 years 99 25.1
50–59 years 124 31.4

60–69 years 100 25.3

70–79 years 39 9.9

≥80 years 0 0.0
Age at which psoriasis developed (n, %)

<16 years 35 8.9

16–39 years 173 43.8

40–59 years 146 37.0
≥60 years 41 10.4

Years since psoriasis diagnosis (n, %)

<1 year 13 3.3
1 to <6 years 90 22.8

6 to <11 years 66 16.7

11 to <21 years 102 25.8

≥21 years 124 31.4
Percentage of body surface area

affected by psoriasis (n, %)†

<3% 147 37.2

3% 111 28.1
6% 76 19.2

≥10% 61 15.4

Affected areas by psoriasis (n, %)
Scalp 256 64.8

Palms 58 14.7

Nail 98 24.8

Back of hand 113 28.6
Soles 44 11.1

Top of feet 105 26.6

Groin 83 21.0

Genital area 70 17.7
Armpit 48 12.2

Other 282 71.4

No areas are affected by psoriasis 5 1.3
Frequency of visit for treatment

of psoriasis (n, %)

Once or a few times a week 13 3.3

Once every 2 weeks 16 4.1
Once a month 136 34.4

Once every 2 months 96 24.3

Once every 3 months 69 17.5

Once every 4 months or more 36 9.1
None of the above 29 7.3

Presence of joint pain (n, %)

Yes 72 18.2

No 323 81.8
Current treatment for psoriasis (n, %)

Topical medication 371 93.9

Oral medication 94 23.8
Phototherapy 36 9.1

Periodically administrated injection (biologics) 36 9.1

Other 7 1.8

No treatment received currently 0 0.0

Table 2. (continued)

Characteristics n %

Presence of knowledge of the

High-Cost Medical Expense Benefit

Yes 332 84.1

No 63 15.9
Level of annual income or

household income (n, %)

Exclusion from residential taxation 32 8.1
Annual income <¥3.7 million 142 35.9

Annual income from ¥3.7 to <¥7.7 million 139 35.2

Annual income from ¥7.7 to <¥11.6 million 37 9.4

Annual income ≥¥11.6 million 18 4.6
I do not want to answer 27 6.8

Presence of knowledge of biologic

drugs (only patients who had no

experience of periodically
administrated injection answered; n, %)

Yes 163 41.3

No 188 47.6

†The participant selected a category that best described his/her condi-
tion.
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of efficacy parameter, dosing convenience with fewer adminis-

tration frequencies, lower probability of serious infection and

lower co-payment (Figs 2,3).

Results from subgroup analyses
A number of additional analyses were undertaken to assess

whether any particular subpopulations held different prefer-

ences. In most subgroup analyses, sustained efficacy after

drug withdrawal was chosen as the most important attribute.

A subgroup analysis conducted by age showed that partici-

pants aged both 60 years and older (35.2% of the overall par-

ticipants) and under 60 years old prioritized sustained efficacy

after drug withdrawal the most while the elderly group pre-

sented higher importance on serious infection when selecting

the treatment (RI: 11.0%) compared with the overall results (RI:

6.8%) (Figs 4–7). Results stratified by sex demonstrated a dif-

ference in preference of females compared with the overall

results. Female participants (24.8% of the overall participants)

regarded dosing convenience as most important (RI: 28.5%),

followed by sustained efficacy after drug withdrawal (RI:

26.9%) and long-term efficacy (RI: 17.6%) (Figs 8–11). When

analyzed by severity using BSA, all three subgroups put the

greatest value on sustained efficacy after drug withdrawal

while the participants with severe psoriasis whose BSA was

10% and more attached higher relative importance to dosing

convenience (RI: 23.3%) compared with the overall results (RI:

Relative importance

Figure 2. Relative importance of attributes (overall results,

n = 395). Relative importance is relatively described values

calculated by the distance between the highest and the lowest

attribute levels. For example, the distance of sustained effi-
cacy after drug withdrawal is 0.66, addition of the highest level

of 0.316 and the lowest level of 0.344. This value is converted

to percentage of total which is the sum of all attributes’ dis-

tance. The higher percentages indicate the more preferred
attribute.
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Figure 3. Preference weights for attribute levels (overall results, n = 395). Preference weights are showed on the vertical scale,
describing how much each level was selected within one attribute. Regarding risk of serious infection, one patient in 100 was the

highest and therefore the most preferred level in this attribute. Non-overlapping error bars indicate statistically significant differences

across levels within attributes.
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19.0%). Examining disease duration from diagnosis, no marked

difference in RI was observed regardless of disease duration

compared with the overall results. In regard to current

treatments received by participants at the time of the survey,

those treated with biologics presented a similar trend to the

overall results and placed the highest importance on sustained

efficacy after drug withdrawal while the importance of co-pay-

ment was lower (RI: 8.0%) compared with overall results (RI:

18.2%). Results from subgroups according to current visit fre-

quencies showed that participants currently visiting with less fre-

quency placed more importance on dosing convenience. For

those visiting a clinician every 3 or 4 months, dosing conve-

nience was the highest preference with RI of 22.9% and 23.0%,

respectively. Whereas in those who visited a clinician a few times

in a month, dosing convenience was ranked fourth (RI: 16.0%),

third in the monthly visit group (RI: 17.2%) and second in the

every 2 months group (RI: 17.6%). Stratified by annual income

level based on the High-Cost Medical Expense Benefit, partici-

pants in the highest income level of more than ¥11.6 million rep-

resenting less than 5% (n = 18) showed the strongest preference

for dosing convenience (RI: 39.2%) and RI of the other five attri-

butes ranged 9.5–15.5%. Those who were in the four other

income levels presented comparable findings with the overall

results.

DISCUSSION

This study demonstrates the preference of Japanese patients

with psoriasis in selecting a biologic treatment based on

Relative importance

Figure 4. Relative importance of attributes (<60 years,

n = 256). Relative importance is relatively described values cal-
culated by the distance between the highest and the lowest

attribute levels. The higher percentages indicate the more pre-

ferred attribute.
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Figure 5. Preference weights for attribute levels (<60 years, n = 256). Preference weights are showed on the vertical scale, describ-

ing how much each level was selected within one attribute. The highest value indicates the most preferred level and the lowest

value indicates the least preferred level in each attribute. Non-overlapping error bars indicate statistically significant differences
across levels within attributes.
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profiles of approved or in-development biologics for psoriasis.

Most patients, regardless of their individual characteristics,

attached the highest importance to sustained efficacy after

drug withdrawal. This is a new insight revealed in the study.

The similar trend was also identified as “bio-holiday” in a

recent study investigating preferences of patients with psoria-

sis in Japan.39 Additionally, the majority of patients prioritized

long-term efficacy compared with early onset of efficacy.

These results indicate that patients with psoriasis favored dura-

bility rather than onset speed of efficacy in psoriasis treatment.

It is interesting that “sustained efficacy after drug withdrawal”

was chosen as the most preferred element in spite of no avail-

ability of those drugs in the current clinical setting. This reveals

that there is an unmet patient desire that can potentially be

addressed by new treatment options in the future.

Dosing convenience was the second preferred attribute by

patients. In this study, dosing convenience was defined as a

combination of frequency and location of the treatment and set

as one of the process attributes. Tendency towards high prefer-

ence of process attributes was also observed in prior studies

conducted in foreign countries investigating treatment prefer-

ence of patients with moderate to severe psoriasis. One previous

research stated that process attributes related to drug adminis-

tration may outweigh outcome attributes.23 In contrast, there

was a study in Japan reporting that injection frequency was of

lower priority.39 Each existing study had their own definitions

such as frequency and route of administration. In this study, dos-

ing convenience was defined as a combination of frequency and

location of treatment, assuming realistic options in Japan and

excluding unrealistic ones. The result, therefore, may be one of

practical findings in the actual clinical setting. Treatment conve-

nience for patients with psoriasis may be an important factor

Relative importance

Figure 6. Relative importance for attributes (≥60 years,

n = 139). Relative importance is relatively described values cal-
culated by the distance between the highest and the lowest

attribute levels. The higher percentages indicate the more pre-

ferred attribute.
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Figure 7. Preference weights for attribute levels (≥60 years, n = 139). Preference weights are showed on the vertical scale, describ-

ing how much each level was selected within one attribute. The highest value indicates the most preferred level and the lowest

value indicates the least preferred level in each attribute. Non-overlapping error bars indicate statistically significant differences

across levels within attributes.
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when selecting the treatment as it is a chronic disease and

patients need to manage treatment over the longer term. Addi-

tionally, given a subgroup analysis by disease duration showing

no marked difference in relative importance compared with the

overall results, dosing convenience would be important not only

for patients living with psoriasis for more than 10 years but also

for patients with psoriasis for a shorter period of time.

Furthermore, patients taking treatments with less visit fre-

quencies assigned greater importance to dosing convenience.

It was suggested that these patients may be prioritizing the

dosing convenience to manage and adjust the treatment to suit

their lifestyle. Moreover, when conducting a subgroup analysis

by sex, it was found that dosing frequency was the most

important attribute for females. In a prior study, it was reported

that females put more importance on treatment frequency than

males.25 Because this study adopted dosing convenience as a

combination of frequency and location of administration, it was

unclear whether either factor affected high preference of dos-

ing frequency. However, considering that dosing convenience

with fewer administration frequency was preferred, and that

more than 80% of participants were aged 40–69 years who

may play an important role in household duties and jobs, it

indicates an unmet need for patients, especially female

patients with psoriasis, to reduce the frequency of treatment

as much as possible.

Patients prioritized co-payment as the third attribute in over-

all results, following sustained efficacy after drug withdrawal

and dosing convenience. In a subgroup analysis, however,

patients treated with biologics showed lower relative impor-

tance of co-payment and ranked as the fifth attribute. A similar

trend was observed in prior studies demonstrating that the

cost was the least important attribute among process

Relative importance

Figure 8. Relative importance for attributes (males, n = 297).

Relative importance is relatively described values calculated by
the distance between the highest and the lowest attribute

levels. The higher percentages indicate the more preferred

attribute.
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Figure 9. Preference weights for attribute levels (males, n = 297). Preference weights are showed on the vertical scale, describing
how much each level was selected within one attribute. The highest value indicates the most preferred level and the lowest value

indicates the least preferred level in each attribute. Non-overlapping error bars indicate statistically significant differences across

levels within attributes.
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attributes.23,27 The reason for this variance may be due to dif-

ferences in individual characteristics. The majority of patients

in this study were treated with non-biologics while the prior

studies enrolled patients with moderate to severe psoriasis and

included patients being treated with biologics. Therefore, this

would indicate that patients currently treated with biologics

may be less sensitive about co-payment because they pay the

current treatment cost. On the other hand, co-payment may

become a hurdle for patients treated with non-biologics when

initiating treatment with biologics.

The study adopted efficacy using PASI-90, as it has been

commonly used in contemporary clinical trials as a more strin-

gent efficacy endpoint.11–15 This measurement is also consid-

ered “the new standard of care”40 in actual clinical practice for

moderate to severe psoriasis treated with biologics in Japan.

Moreover, the study showed that the participants always pre-

ferred a higher probability in any type of efficacy parameter,

dosing convenience with fewer administration frequency, a

lower probability of serious infection and lower co-payment.

Such results confirm the internal validity of the study because

the participants consistently made rational decisions by select-

ing better treatment options in the survey adopting the

methodology of DCE.

Limitation
The number of patients with psoriasis treated with biologics in

the current patient panel was very limited, and the study could

not focus solely on patients with moderate to severe psoriasis

due to insufficient numbers. As the study recruited psoriatic

patients with any severity, regardless of treatment, 90% of the

study population were treated with non-biologics and 84.6%

were reported to have BSA of less than 10%. This may affect

the subgroup analyses of this study. Because the treatment

choice scenarios were prepared assuming biologic treatments

Relative importance

Figure 10. Relative importance for attributes (females, n = 98).

Relative importance is relatively described values calculated by

the distance between the highest and the lowest levels in each
attribute. The larger values indicate the more preferred options.
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Figure 11. Preference weights for attribute levels (females, n = 98). Preference weights are showed on the vertical scale, describing

how much each level was selected within one attribute. The highest value indicates the most preferred level and the lowest value
indicates the least preferred level in each attribute. Non-overlapping error bars indicate statistically significant differences across

levels within attributes.
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for moderate to severe psoriasis, it might have been difficult for

some participants to personally relate to the selection based on

their past experience. However, the study showed similar

trends consistent with previous studies presenting greater pref-

erence for dosing convenience,25 higher prescription rate of

treatments with longer dosing frequencies in females,41 more

concern about severe adverse event occurrence in the elderly

patients,23,25 and lower importance of co-payment or cost in

patients currently treated with biologics.23,27 These results may

partially support the external validity of the study.

A bias might have occurred due to the study being con-

ducted solely online, which might have limited the accessibility

of this survey to the general population. However, the higher

participation of males and the age distribution in the study are

consistent with existing epidemiology data in Japan.3

In conclusion, the attribute that influenced psoriatic patients

most was sustained efficacy after drug withdrawal, followed by

dosing convenience, co-payment, long-term efficacy, early

onset of efficacy and safety. The study found that patients pre-

ferred treatments which have durable efficacy and lower treat-

ment burden characterized by fewer injection frequency and

lower co-payment. These results may be helpful to understand

patient preference for biologics used to treat psoriasis in Japan

and contribute to shared decision-making between patients and

physicians which will ultimately improve patient satisfaction and

treatment outcomes. As further research on treatments for psori-

asis will continue, it may be useful to consider patient preference

when conducting future research and examine how treatment

characteristics may benefit patients living with the disease.
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