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Abstract

Background: Psoriasis has a huge impact on patient’s life. Treatment dissatisfaction and non-
adherence are common among patients with psoriasis, partly due to discordance between individual
preferences and recommended treatments. The modern strategy for psoriasis should be focused on
human centric treatment that recognizes the needs and preferences of patients with a goal for safe,
effective, quality, and acceptable health services for a lifetime. The aim of this analysis was to capture
patients’ preferences with moderate-to-severe psoriasis regarding various treatment attributes.
Methods: Development of a specialized questionnaire containing four attributes with three levels
each was used, followed by an orthogonal plan based on conjoint analysis. Nine combinations of
therapeutic scenarios were produced as a result, to investigate participants’ preferences. Respondents
were asked to rank alternatives from best to worst. Results: The risk of developing pneumonia or
other serious infection within a decade, seems to affect more the overall preference of patients with
an implied assigned value of 37. The second attribute was the type and frequency of the
administration with a value of 27 followed by the treatment effectiveness with great improvement of
body surface with a value of 25. The lowest utility (11) was sustainability of long-term remission of
psoriasis. Conclusions: Psoriasis patients want safe, effective, and easy to administer treatments.

Keywords: psoriasis; patients; plaque; treatment; preferences; conjoint analysis

1. Introduction

Inflammation is not limited to psoriatic skin and affects different organ systems of the body.
Thus, psoriasis is a systemic entity rather than a solely dermatological disease and can also be
associated with other diseases and health conditions [1]. Rheumatoid arthritis and idiopathic
inflammatory bowel diseases are associated with increased impact on psoriatic patients [2]. Metabolic
diseases and syndromes such as central obesity (22-37%), hypertension (up to 44% of psoriatic
patients), dyslipidemia (up to 50%) and type II diabetes (up to 37%), which can lead to myocardial
infarction and stroke, occur more frequently in psoriasis patients [2].

The psoriasis effect on patients” quality of life (QoL) has been extensively studied and is similar
to other chronic and high burden diseases. Physical and mental function is decreased in psoriasis
patients, comparable to that observed in cancer, arthritis, cardiovascular diseases, hypertension and
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diabetes [3]. In addition, the negative impact on patients’ QoL can lead to stigmatization, poor self-
esteem, increased stress, depression, disruption of work and lost productivity [4-6].

According to European Consensus, definition of psoriasis severity is crucial for the decision and
the cost of the applied treatment. The rule of "10" has been proposed for the definition of moderate-
to-severe psoriasis, setting BSA>10, PASI>10 and DLQI>10. So according to guidelines, a moderate or
severe psoriasis requires systemic treatment, while a mild psoriasis with BSA<10, PASI<10 and
DLQI<10 is mostly treated with topicals [7]. However, the degree of impact on patients’ QoL was able
to define psoriasis as moderate-to-severe and to justify systemic treatment [7], although most
patients, approximately 70-80%, suffer from mild-to-moderate disease [8].

Treatment dissatisfaction and lack of compliance with medical instructions is common among
psoriasis patients, in part due to the mismatch between patients' expectations and the treatments
applied. On the contrary, patients with high appreciation and confidence in their treatment are
expected to show greater compliance and experience lower burden from their illness [9].

The alignment between clinicians and patients on assessing disease severity and treatments
pathways, taking into consideration at the same time the high need for safe psoriasis therapies is
always significant [10].

Research data on psoriasis patients’ preferences in Greece are limited, with treatment decisions
being made solely by the clinician, based on the applicable guidelines. The present study aimed to
investigate and evaluate the preferences of patients diagnosed with moderate-to-severe psoriasis
regarding the various alternative psoriasis treatments.

2. Materials and Methods

Study Participants

Moderate-to-severe psoriasis patients who visited the outpatient clinics of the Department of
Dermatological and Venereal Diseases of the University Hospital of Ioannina for a 3-month period
were included. Inclusion criteria were: age >18 years, knowledge of Greek language and satisfactory
mental, physical and psychological state ensuring the ability to answer the questionnaire. The
psoriasis diagnosis was based on the characteristic clinical picture and laboratory confirmation of the
disease by skin biopsy. Participating patients received some of the available systemic psoriasis
treatments such as methotrexate, acitretin, cyclosporine or biological agents.

The study protocol was approved by the institutional scientific review board. All subjects
provided written informed consent before study entry.

Survey Development

Psoriasis severity was assessed with Psoriasis Area and Severity Index (PASI) by physician
during outpatient examination [11]. Patients were also requested to complete a closed-ended
questionnaire structured in 4 sections incorporated the following:

1. Demographic, social and clinical characteristics.

2. Dermatology Life Quality Index (DLQI) assessing QoL for patients with skin diseases [12].
3. EQ-5D-3L questionnaire with visual analog scale (VAS) [13].

4. Questions regarding therapeutic preferences of patients.

The questionnaire measuring the patients’ therapeutic preferences contained four attributes
[Body Surface Area (BSA) improvement, treatment characteristics (route of administration, type and
frequency), response to treatment and remission maintenance, adverse reactions] with three levels
each, which were regarded as important based on international literature [9,14,15]. The three levels
which were used in each characteristic included:

1. BSA improvement:

A. 2 handprint areas
B. 8 handprint areas
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C. 16 handprint areas
2. Route of administration, type and frequency:

A. 2pills per day
B. 1intravenous infusion every 2 months
C. 1 subcutaneous injection every 3 months

3. Response to treatment, maintaining>50% of remission:

A. 4 weeks
B. 10 weeks
C. 16 weeks
4. 10 years risk to develop pneumonia or other infection related to treatment:
A 0%
B. 15%
C. 40%

Conjoint analysis is basically a decomposition method based on the principle that each good or
service can be described by its attributes and that indirect values given for each feature or
intervention are derived from a total score for a profile consisting of two or more features [16]. It has
played a significant role in predicting and understanding individuals' behavior regarding decision
making and consumer choices related to health services [17].

The conjoint analysis involved (1) identification of key attributes associated with psoriasis
treatments range, (2) assignment of various levels to identified treatment attributes, (3) creation of
hypothetical treatment scenarios by combining these levels in a random fashion using an orthogonal
design to maximize discrimination of relative importance of attributes while minimizing the number
of choice tasks needed, (4) presentation of choice sets to respondents and (5) measurement of
preferences for the treatment attributes based on choices made for the presented scenarios [18].

The orthogonal plan for the conjoint analysis provided nine therapeutic scenarios, each being
based on a different attribute levels combination and describing a different psoriasis treatment
profile. The profiles created are given below:

8 handprint areas, 1 intravenous infusion every 2 months, 16 weeks, risk of infection (IR) 0%.
16 handprint areas, 1 intravenous infusion every 2 months, 4 weeks, IR 40%.

16 handprint areas, 2 pills per day, 16 weeks, IR 15%.

2 handprint areas, 2 pills per day, 4 weeks, IR 0%.

2 handprint areas, 1 subcutaneous injection every 3 months, 16 weeks, IR 40%.

16 handprint areas, 1 subcutaneous injection every 3 months, 10 weeks, IR 0%.

8 handprint areas, 2 pills per day, 10 weeks, IR 40%.

8 handprint areas, 1 subcutaneous injection every 3 months, 4 weeks, IR 15%.

O NN

2 handprint areas, 1 intravenous infusion every 2 months, 10 weeks, IR 0%.

Participants were asked to rank them all from most preferable (1) to less preferable (9), assuming
that these were the available therapeutic options for their disease.

Statistical Analysis

Descriptive statistical analysis was performed for all study data [demographic and clinical
characteristics, Dermatology Life Quality Index (DLQI), EQ-5D utility, VAS scale, and PASI score].
Conjoint analysis was based on the assumption that the highest utility values attributed by
participants to one feature, correspond to greater preference for the specific feature. Since individual
utilities are expressed in common units they can be added to obtain overall utility of any one
combination therapy. Utility is the net benefit an individual would derive from a treatment option,
assumed to be based on the option's attribute levels and the sum of their associated “part-worth”
utilities [18].
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The total value for each of the four treatment attributes (efficacy, administration, response to
treatment and IR) indicates the Importance Score (IS) of each attribute in the overall preference of the
participating patients. The points of importance are in fact percentages adding up to 100. In the
numerator we have each attribute range of utilities, while in the denominator we sum up all attributes
range of utilities. Attributes with higher utility values play a more important role in patients’
preferences than those with lower utility values [18].

In conjoint analysis we hypothesized there was a linear relation between efficacy, response to
treatment and IR. More specifically, we hypothesized treatments with better efficacy and response
characteristics would be preferable and therefore present with higher utility values, while the
increased IR corresponds to lower utility and therefore preference (Table 1). The above analysis was
carried out with IBM SPSS Statistics 21 and IBM SPSS Conjoint 26.

Table 1. Description of conjoint analysis.

N of Levels Relation to Ranks or Scores
Effectiveness 3 Linear (more)
Type of administration 3 Discrete
Response to treatment 3 Linear (more)
Risk of infection / adverse reaction 3 Linear (less)
All Factors Are Orthogonal

3. Results

Demographic and Patients’” Clinical Characteristics

During the study period, 75 moderate-to-severe psoriasis outpatients completed the survey with
mean age 56 years. Forty-five percent of psoriasis patients had been diagnosed for less than 10 years,
28% between 10-20 years and 27% had a long course of more than 20 years. Twenty-seven patients
suffered from psoriatic arthritis (36%), 28 from hypertension (37%), 9 were diagnosed with coronary
heart disease (12%), 14 had established diabetes (19%) and 33 had elevated blood cholesterol (44%).
Regarding smoking, the sample was cut in half with 38 smokers and 37 non-smokers.

Mean and median PASI score were 11 and 8.1 respectively, with the respective figures for DLQI
scores being 5.8 and 4.0. The health self-scoring system through the integrated VAS thermometer
scale (0-100) had an average value of 71, with the values ranging from 10 to 95. Evaluation of patients'
health-related QoL in the EuroQol utility yielded an average of 0.72, with a standard deviation of 0.26
and a median of 0.79 (Tables 2-4).

Table 2. Demographic Characteristics.

Gender N (%)

Male 42 (56)

Female 33 (44)

Age Years

Mean (SD) 56 (14)
Median (min-max; IQR) 54 (22-86; 21)

Disease duration N (%)

Less than 10 years 34 (45)
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10-20 years 21 (28)
More than 20 years 20 (27)
N: Number of patients; SD: Standard deviation; IQR: Interquartile range.

Table 3. Comorbidities.

N (%)

Psoriatic Arthritis
Yes 27 (36)
No 48 (64)

Hypertension
Yes 28 (37)
No 47 (63)
Coronary Heart Disease
Yes 9(12)
No 66 (88)
Diabetes

Yes 14 (19)
No 61 (81)

High Cholesterol
Yes 33 (44)
No 42 (56)

N: Number of patients.

Table 4. Baseline clinical characteristics and Quality of Life.

PASI score
Mean (SD) 11 (10)
Median (min-max; IQR) 8.1 (0-68; 9)
DLQI score
Mean (SD) 5.8 (6.2)
Median (min-max; IQR) 4 (0-26; 5)
VAS
Mean (SD) 71 (17)
Median (min-max; IQR) 70 (10-95; 25)
EQ5D utility
Mean (SD) 0.72 (0.26)
Median (min-max; IQR) 0.79 (-0.18-1; 0.19)

PASI: Psoriasis Area and Severity Index; SD: Standard deviation; IQR: Interquartile range; DLQI: Dermatology
Life Quality Index; VAS: Visual analogue scale.
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Patients’ Preferences

The interpretation of utilities is as follows: the higher utility values correspond to greater
preference for the option. Also, the higher the negative values we observe, the lower the utility and
preference for the particular level of attribute. Patients preferred one subcutaneous injection every
three months > two pills daily > intravenous every two months (Table Al). In addition, as expected,
patients prefer greater efficacy and response to treatment and a lower risk of infection.

Since these part-worth utilities are expressed in common unit of measurement, they can be
added together, plus the constant value, to obtain the total utility of any treatment combination.
Based on the results, patients show their highest preference for treatment #6, characterized by non-
existent IR, high efficacy, relatively modest response and at the same time easy dosing regimen and
their lowest preference for treatment #5, characterized by high IR, low efficacy, maintenance of
response and easy dosing regimen (Table A2). The attribute regarded as most important in our study
was probability of IR (IS = 37), followed by administration route and frequency characteristics (IS =
27) and effectiveness of treatment (IS = 25). Sustainability of success (long-term remission) (IS = 11)
was rated as less important (Table 5).

Table 5. Treatment attributes Importance Score values.

Risk of Adverse Reactions 37
Type and Frequency of Administration 27
Treatment Effectiveness 25
Sustainability of Long-Term Remission 11

4. Discussion

This study was designed to determine the relative value individuals diagnosed with moderate-
to-severe psoriasis place on disease treatment attributes.

Concerning the utilities, the conjoint analysis results highlight those treatment attributes with
the maximum utility as perceived by the patients. More specifically, the risk of developing
pneumonia or other serious infection in the decade (adverse reactions) seems to affect the overall
patients’ preference. In fact, there is a big difference between a treatment with zero IR and a treatment
with a high IR. Administration preference followed, nearby treatment efficiency with great
improvement of body surface based on the BSA index. The lowest utility value is attributed to the
sustainability of long-term remission and body clearance that reflects the response to applied
treatment.

As a result, the most important therapeutic attribute was the risk of adverse reactions. This
finding is not surprising, as the treatment safety is the attribute patients take into consideration to a
great extent, and it is stated in many similar studies in the international literature. Eliasson et al. in a
survey in UK showed participants preferred treatments with increased efficacy and decreased risk of
adverse reactions, especially long-term ones such as melanoma and tuberculosis or other serious
infections. In a former survey conducted in moderate-to-severe German psoriasis patients, Kromer
et al. found treatment safety was the most important attribute, followed by efficacy [9,14,15].

However, there are also studies with divergent results. A 2011 German study concluded patients
were willing to trade-off an increased risk of potential adverse reactions for better therapeutic results.
An Italian study also observed patients were more interested in sustaining long-term disease
remission than in the adverse reactions risk [19,20].

The least important attribute was the treatment response by ensuring long-term psoriasis
remission. This is an interesting finding, given disease remission is among the dominant attributes in
many studies in the international literature and it was the feature most appreciated by patients,
following the risk of adverse reactions in a former Greek study. Indeed, in the 2018 “Protimisis”
study, most of the patients estimated the risk of adverse reactions as the most important treatment
attribute. Remission maintenance, faster onset and treatment characteristics (route of administration,
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type and frequency) were assessed as well as important features. Only a small percentage of
participants rated the monthly co-payment cost as the most important attribute [15].

There are some limitations in this research. The attributes and levels selected for the design of
the questionnaire were evaluated as important based on international literature. There may be other
attributes, such as the monthly co-payment cost, that moderate-to-severe psoriasis patients find
important when choosing a treatment, which we did not include, such as biologics that are injected
once monthly or once every 2 months, phototherapy also was left out as an option. Another limitation
similar to the previous one was usually patients consider long-term remission, they are thinking
about months to years. There was probably no preference for "long term remission" because the
choices were all too close in time, 4 weeks vs 10 weeks vs 16 weeks. To best quantify the results, the
number of attributes included in the survey needed to be finite. This is a constraint of the
methodology. Complicated therapeutic profiles with many attributes and levels would require a
different study type development [14].

Another research limitation is the absence of an open-ended question about patients' therapeutic
preferences. This was considered necessary for the patients to choose among each different treatment
scenario attributes and levels, rather than providing in written an ideal treatment via an answer to
an open-ended question. Qualitative research could add further understanding of patient preferences
in future studies.

The cognitive bias by patients known as the framing effect is another limitation. The utility
which characterizes each treatment attribute, and the individual correlations of attributes and levels
may affect the overall utility and preferences of patients, based on the examples given to them with
positive or negative results. The patients tend to imagine and simulate during the decision-making
process and choose according to the profit or loss of each scenario [9]. Finally, the patients” cultural
differences could also be a reason for the divergent results.

The present survey intended to simulate decisions in clinical practice, but it does not have the
clinical or emotional consequences of actual decisions. Differences can arise between stated and
actual choices. The results indicate the importance of different issues for patients, but this limitation
should be considered when interpreting them [14].

5. Conclusions

In conclusion, the overall aspiration of this manuscript was to validate psoriasis pa-tient
preferences regarding their treatments, with the use of conjoint analysis as our preferred method.
The psoriasis patients choose safe, effective treatments and easy dosing regimens. Recognizing
patients’ needs and preferences is considered fundamental for the treatment adherence.
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Abbreviations
The following abbreviations are used in this manuscript:
PASI Psoriasis Area and Severity Index
SD Standard deviation
IQR Interquartile range
DLQI Dermatology Life Quality Index
VAS Visual analogue scale
Appendix A
Table A1. Utilities for each level of each treatment attribute.
Utlhty Std. Error
Estimate
Type of administration 2 pills per day 0.36 0.22
1 intravenous infusion every 2 085 0.22
months
1 subcutaneous injection every 3 0.48 022
months
Effectiveness 2 handprint areas 0.29 0.055
8 handprint areas 1.2 0.22
16 handprint areas 2.3 0.44
Response to treatment 4 weeks 0.10 0.13
10 weeks 0.25 0.32
16 weeks 0.40 0.52
Risk of infection 0% 0.000 0.000
15% -1.2 0.14
40% -3.1 0.38
(Constant) 4.9 0.47
Appendix B
Table A2. Total utility of any treatment combination for psoriasis.
Therapeutic scenarios Part-worth utilities Total utility of
treatment
1 8 handprint areas, 1 intravenous infusion every 2 56
months, 16 weeks, IR 0% '
2 16 handprint areas, 1 intravenous infusion every 2 34
months, 4 weeks, IR 40% '
3 16 handprint areas, 2 pills per day, 16 weeks, IR 15% 6.8
4 2 handprint areas, 2 pills per day, 4 weeks, IR 0% 5.6
5 2 handprint areas, 1 subcutaneous injection every 3 3.0
months, 16 weeks, IR 40% ’
6 16 handprint areas, 1 subcutaneous injection every 3 8.0
months, 10 weeks, IR 0% ’
7 8 handprint areas, 2 pills per day, 10 weeks, IR 40% 3.6
8 8 handprint areas, 1 subcutaneous injection every 3 55
months, 4 weeks, IR 15% ’
9 2 handprint areas, 1 intravenous infusion every 2 36
months, 10 weeks, IR 0% )

IR: Risk of infection.
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