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ABSTRACT

BACKGROUND: Data regarding patients’ satisfaction, individuals’ therapeutic needs and their perception regarding the treatment benefit might
provide useful insights for the unmet medical need from patients’ perspective. To the best of our knowledge, no data are available in Greece
investigating in depth moderate to severe psoriasis while there is a scarcity of studies in the international literature. The objective of this study
was to capture patients’ satisfaction and perception about treatment benefits in patients with moderate to severe psoriasis in Greece.
METHODS: A cross-sectional survey was conducted in March-April 2021. Eligible to participate were adults with moderate to severe psoriasis,
members of the Greek patient association EPIDERMIA. A structured questionnaire including socio-demographic factors, history of disease,
comorbidities, current treatment, severity self-assessment and impact in daily activities, treatment adherence, treatment satisfaction, and Patient
Benefit Index (PBI), was developed. Univariate parametric and non-parametric tests along with generalized linear models were applied.
RESULTS: A total of 314 adults with moderate to severe psoriasis responded. The 97.5% of the participants reported that they were under treat-
ment, while 41.1% of them mentioned none or little/quite satisfaction by their current treatment, with the most frequently reported reason of
dissatisfaction to be the “no satisfactory improvement since treatment onset.” The most important therapeutic goals from patient perspective
were to “be healed of all skin defects,” and to “get better skin quickly.” The therapeutic benefit for these goals was found to be moderate (55%
and 67%, respectively). Multivariate analysis confirmed that treatment type and psoriasis severity were factors independently associated with
treatment satisfaction, and PBI Score.

CONCLUSIONS: The results of this survey reveal the unmet medical need for moderate to severe psoriasis from patient perspective, since 2/5
patients stated that they are not much or very much satisfied with their current treatment, and more than half patients stated that the most impor-
tant therapeutic goals (i.e., clean skin, early onset) for them are not achieved.

(Cite this article as: Stefanou G, Kourlaba G, Vamvakousis E, Koukopoulou S, Yfantopoulos J. Patients’ satisfaction, unmet needs, and treatment
benefits in moderate to severe psoriasis in Greece: results from a cross-sectional survey. Ital ] Dermatol Venereol 2022;157:424-31. DOI: 10.23736/
S2784-8671.22.07258-9)
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Psoriasis is a common, chronic immune disease with
an estimated global prevalence of 2% (120 million
patients).! The most common expression of the disease is
through well-defined, erythematous plaques (scales) which
can be painful or cause itching, resulting in significant
physical and psychosocial impact on patients’ quality of
life.2.3 Chronic systemic inflammation caused by psoriasis,
as well as the immune nature of the disease contribute to

424

ITALIAN JOURNAL OF DERMATOLOGY AND VENEREOLOGY

high rates of comorbidity in these patients.#¢ The physical
symptoms (pain and itching) and the stigma related to skin
deformity, causes patients to experience reduced self-es-
teem, social isolation and reduced quality of life.7-8 Patients
with psoriasis seem to experience difficulties at work, in
social interactions with family and friends, physical func-
tion, sexual activity and moving around comfortably in
public. In addition, patients themselves are concerned that
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their disease would worsen, are anxious about their appear-
ance and feeling unattractive and are distressed.® Over the
past decades, the treatment of moderate to severe psoriasis
has been evolved rapidly due to our better understanding of
psoriasis pathogenesis, as in other immune diseases. Among
the available treatment options are the conventional sys-
temic treatments (acitretin, ciclosporin, fumaric acid esters,
methotrexate), which are recommended as first treatment
options for the management of moderate to severe psoriasis
by the European Dermatology Forum (EDF) and the Greek
therapeutic protocol of psoriasis (Ministry of Health).10. 1
In case of inadequate response, contraindication or intoler-
ance, the available treatments options are the phosphodies-
terase (PDE) 4 inhibitor (apremilast), a recently indicated
small molecule, and the highly specific biologic agents, as
tumor necrosis factor (TNF) o inhibitors, interleukin (IL)
-17, 1L-12/23, and IL-23 inhibitors, which were recently
developed and indicated in psoriasis. Especially, some of
the biologic agents (adalimumab, certolizumab, brodalum-
ab, ixekizumab, secukinumab, guselkumab, risankizumab,
tildrakizumab) could be administered as first option in pa-
tients with severe disease.!0 In the following years, new
agents are expected to be approved and hopefully alter the
burden of psoriasis. Biologic agents hold high promises in
terms of efficacy, drug survival, and safety, with IL-17 and
IL-23 to improve patients’ symptoms and to show sustained
skin clearance.!2. 13 However, Florek et al. in a systematic
literature review (SLR) conducted in 2017, reported that
patient satisfaction with existing therapies remains mod-
est; among those, the biologic agents achieve higher treat-
ment satisfaction compared to oral therapy, phototherapy,
and topical therapy.!4 Data regarding patients’ satisfaction
can play a crucial role in the assessment of new therapies
for reimbursement, since might provide useful insights for
the unmet medical need from patients’ perspective.!> Since
the approval of ILs-17, limited data are available regarding
treatment satisfaction of patients with moderate to severe
disease in international literature, while no data are avail-
able in Greece.!4 16 Moreover, another valuable patient
reported outcome that provide useful insights regarding
the unmet medical need from patient perspective, is indi-
viduals’ therapeutic needs and their perception regarding
the treatment benefit for each one of their needs. A valid
and reliable instrument on individual needs and treatment
benefits is the Patient Benefit Index (PBI).17-20 The German
and Swiss psoriasis registries chose PBI for characterizing
patient needs for treatment and confirmed that complete
skin clearance and quick skin recovery are the most im-
portant goals of psoriatic patients.20 Since today, no PBI
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data are available in Greece. Hence, the primary objective
of this study was to capture the patients’ satisfaction and
perception about treatment benefits in moderate to severe
psoriasis in Greece.

Materials and methods

For this report, we used the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
Guidelines.?!

Study design and participants

A cross-sectional survey with a structured questionnaire
was conducted, between March 12, 2021, and April 19,
2021. Eligible to participate were adults (age>18 years) with
moderate to severe psoriasis, members of the Greek patient
association EPIDERMIA. The questionnaire was sent as a
link via an email to the members with an available email
address; while the rest members were conducted via phone
and data were collected through a telephone interview. The
recruitment process was performed by EPIDERMIA staff,
without recording members’ personal data. All participants
were informed a priori for the purposes of the study, and
they were asked to provide their consensus for study partici-
pation. The participation in the survey was voluntary. Par-
ticipants were able to withdraw their consensus at any time.
Collected data were anonymous and confidential.

Data collection

Prior to the development of the questionnaire, a targeted
literature review was performed to identify appropriate dis-
ease-specific (if available) self-reported tools that capture
the patients’ treatment satisfaction, treatment adherence,
treatment needs and benefits and disease severity. The
questionnaire was developed in the Greek language, and
it was consisted of the following factors: socio-economic
factors and history of disease: sex, age, education level, oc-
cupational status, diagnosis age, psoriasis type, specialty
of the doctor who made the diagnosis, time from symp-
toms’ onset to diagnosis, evaluation of the disease at the
last available diagnosis as made by the clinician, patient
information source for psoriasis; comorbidities: presence
or absence of a history of other diseases, as cardiovascular
disease, diabetes, depression, anxiety disorder, psoriatic ar-
thritis, and inflammatory bowel disease; current treatment
received, as topical, phototherapy, conventional systemic
treatment, biological agents and PDE4 inhibitors, and treat-
ment duration (for the last two categories); self-assessment
of disease severity and impact in daily activities: with the
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use of the self-assessment Simplified Psoriasis Index-se-
verity (saSPI-s) and Simplified Psoriasis Index-psychoso-
cial components (saSPI-p);22 treatment adherence: adher-
ence frequency (I follow my treatment regularly; there are
few times I forget to take my treatment; sometimes I forget
to take my treatment; many times, I forget to take my treat-
ment, [ never take my treatment) and reasons of non-ad-
herence; treatment satisfaction: degree of satisfaction, and
reasons of dissatisfaction; Patient Benefit Index (PBI) to
capture patient preferences.

Outcome variables

The treatment satisfaction was collected with a 5-scale
Likert study-specific question which indicated the degree
of participants’ satisfaction with their current treatment
(not at all/little/quite/a lot/very much satisfied). Reasons
of treatment dissatisfaction were collected as well (due to
side effects; I had to change my lifestyle; no satisfactory
improvement; delayed satisfactory improvement; worried
about long-term safety; other). The PBI is a validated goal
attainment scaling tool in the treatment of psoriasis, which
capture patient preferences in treatment goals and benefits
and it is consisting of the Patient Needs Questionnaire
(PNQ) and the Patient Benefits Questionnaire (PBQ); from
the weighted goals of BNQ and the achieved benefits of
PBQ, a single global score is calculated with values from
0 to 4 where higher values to indicate higher benefits ad-
justed for needs.?3 For the interpretation of goals and ben-
efits in psoriasis treatment, the 23 PBI items have been
assigned to five subscales, with range 0 to 4 (higher val-
ues indicate higher benefits), named as: reducing psycho-
logical impairments (less depressed; joy of living; lead a
normal everyday life; engage in normal leisure activities),
reducing social impairments (less of a burden to relatives/
friends; normal working life; more contact with others;
dare to show oneself more; less burdened in partnership;
normal sex life), reducing impairments due to therapy
(less dependent on doctor/clinic visits; spend less time
with daily care; fewer out-of-pocket treatment expenses;
fewer side effects), reducing physical impairments (free of
pain, itching, burning sensation on the skin; healed of all
skin alterations; sleep better), and building confidence into
therapy (no fear of disease progression; clear diagnosis and
therapy; confidence in therapy).24

Statistical analysis

This was an exploratory in nature study, and it was not
required to consider predetermined assumptions about
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the statistical significance and/or the direction of corre-
lations. Descriptive statistics were used to evaluate the
socio-economic factors, comorbidities, medical history,
current treatment, self-reported severity of disease, treat-
ment adherence, treatment satisfaction, and patients’ needs
and treatment benefits. Continuous parameters were sum-
marized by providing the number of observations, means
and standard deviations (SD) or quartiles (1st: Q1, 2nd: Q2
—median, and 31d: Q3), as appropriate. Categorical param-
eters were summarized by absolute and relative frequen-
cies (N., %). The association between two categorical pa-
rameters was performed with Pearson’s y2 test while, the
differences of a continuous parameter across the groups of
a categorical parameter were examined with the appropri-
ate non-parametric test (Mann-Whitney U or Kruskal Wal-
lis Test), as the continuous parameters of interest did not
follow the normal distribution. For treatment satisfaction,
and treatment goals and benefits, appropriate univariate
generalized linear models (GLM) were applied to identify
factors associated with them among demographic char-
acteristics, disease and clinical characteristics, treatment
information and treatment adherence. More specifically,
the treatment satisfaction was assessed with a logistic re-
gression model, while treatment needs and benefits with a
GLM with log link function under the gaussian distribu-
tion. Variables with a P value <0.15 in the univariate level
were included in the multivariate model; then the inclusion
of other variables in the multivariate model was considered
and the model with the best fit, based on AIC criterion, was
chosen. The fit of the best model was then evaluated with
the Homer-Lemeshow goodness-of test in the case of lo-
gistic regression. All tests were two-sided and carried out
with a 5% a-error rate without correction for multiplicity.
Data cleaning, data manipulation and data analysis were
conducted using the statistical software Stata (version
14.2,2017; StataCorp LLC, College Station, TX, USA).

Results
Participants’ profile

At the initiation of data collection, EPIDERMIA mem-
bers were 573. Among them, 380 members agreed to
participate in the study, with 314 suffering from moder-
ate to severe psoriasis (Supplementary Digital Material
1: Supplementary Figure 1). The median (Q1-Q3) age of
the eligible responders was 54 (44-63) years and 54.8% of
them were female. Almost half of them (49%) had received
upper secondary education and 39.8% had a bachelor’s or
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higher degree. Regarding their occupational status, 58%
of the responders were either employed or self-employed,
while 24.8% of them were unemployed. The most fre-
quently reported sources of information about psoriasis
were doctors (94.5%), patient associations (79.1%) and
internet (36.3%). Plaque psoriasis was the most frequent
reported type (95.2%), while the 46.8% of the responders
had at least one comorbidity, with psoriatic arthritis to be
the most frequent one (53.1%), followed by cardiovascular
disease (19.3%) and diabetes (14.5%). The median (Q1-
Q3) time from symptoms’ onset to diagnosis was 6 (1-12)
months, while most of responders were diagnosed after the
age of 40 years (81.5%). Psoriasis diagnosis was mostly
performed by dermatologists (90.8%), followed by rheu-
matologists (6.7%). The self-reported severity based on
SaSPI-s Score was moderate-severe for 48.7% of the par-
ticipants. Based on the saSPI-p Score, the impact of psoria-
sis on daily activities was from “quite a lot” to ““very much”
for 88.8% of the participants. The 97.5% of responders was
under treatment during data collection. Most of them were
under topical treatment (79.7%) with or without another
treatment; almost half of the participants under treatment
were under a biologic agent or PDE4 inhibitor (49.7%).
As for biologic agents, the TNF-a inhibitors (20.6%), in-
terleukin-17 inhibitors (10.1%) and interleukin-12/-23 in-
hibitors (9.8%) were the most common. The median (Q1
— Q3) treatment duration for biologic agents was 24 (12-
28.5) months (Supplementary Digital Material 2: Supple-
mentary Table I). Almost 44.9% of the responders followed
their current treatment regularly. Among the rest, the most
common reasons of non-adherence were the frequent drug
doses (57.9%) and the fear of COVID-19 (19.5%). Those
treated with an IL-17 or -12/23 inhibitor + phototherapy/
conventional systemic/topical treatment were more likely
to follow their treatment schedule regularly (83.9%; 70%;
respectively) compared to compared to rest types of treat-
ment which ranged from 26.8% to 49.2% (P<0.001) (Sup-
plementary Digital Material 3: Supplementary Table II).

Patients’ satisfaction with treatment and perception about
treatment benefits

In total, 41.1% were “not at all,” “little” or “quite” satis-
fied by their current treatment, with the most common
reported reason of dissatisfaction to be the “no satisfac-
tory improvement since the onset of treatment” (64.3%).
The median (Q1-Q3) of PBI global score was 2.9 (2.4-
3.3) in a range of 0 (no benefit) to 4 (maximal benefit).
Among the 5 subscales of the PBI, the subscale of “re-
ducing impairments due to therapy” had the lowest score
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TABLE I.—Treatment satisfaction and patient needs and benefits of
participants under treatment.

Treatment satisfaction, N. (%) Total N.=306
Not at all 9 (2.9%)
Little 33 (10.8%)
Quite 79 (25.8%)
Alot 145 (47.4%)
Very much 40 (13.1%)

Reasons of dissatisfaction, v (%) N.=121
Due to side effects 16 (13.2%)
I had to change my lifestyle 1 (0.8%)
No satisfactory improvement 83 (68.6%)
Delayed satisfactory improvement 14 (11.6%)
Worried about long-term safety 16 (13.2%)
Other 1 (0.8%)
Not applied to me 8 (6.6%)

Patient needs and benefits N.=301
Global score PBI, median (Q1-Q3) 2.9(2.4-3.3)

PBI Subscales, median (Q1-Q3)

Reducing social impairments (N.=277) 3.3(2.6-3.7)
Reducing psychological impairments (N.=269) 3.5(2.8-4.0)
Reducing impairments due to therapy (N.=289) 1.8 (1.0-2.5)
Reducing physical impairments (N.=299) 2.8(2.2-3.2)
Having confidence in healing (N.=287) 3.7 (3.0-4.0)

Q1: 1st quartile; Q3: 3rd quartile; PBI: Patient Benefit Index.

(median [Q1-Q3]: 1.8 [1.0-2.5]), indicating that for these
goals which are associated with therapy (i.e., as less doc-
tor visits, less time spend with daily care, lower out-of-
pocket treatment costs and fewer side effects) the par-
ticipants reported a small benefit (Table I). Considering
the PNQ items, the items that were reported as quite or
very important (high agreement) from at least 95% of the
responders were the “be healed of all skin defects,” “get
better skin quickly” and “be free of itching,” while the
item reported less frequently as quite/very important was
the “be able to lead a normal working life” (56%). Based
on the answers of participants in PBQ, it was found that
only 55%, 67% and 47%, of the responders were quite or
very helped by their current treatment for the following
important therapeutic goals: “be healed of all skin de-
fects,” “get better skin quickly” and “be free of itching,”
respectively (Figure 1).

The impact of current treatment on patients’ satisfaction,
perception regarding treatment benefits

The association of treatment satisfaction, and patient
therapeutic needs and benefits with the type of treatment
is presented in Table II. Treatment type was categorized
as follows: TNF-a, 1L-17, 1L-12/23, and PDE4 inhibi-
tors with or without phototherapy/conventional systemic/
topical treatment, phototherapy/conventional systemic
treatment with or without topical treatment and only topi-
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% of responders with high agreement
0 10 20 30 40 50 60 70 80 90 100

4. Be healed of all skin defects | ——— 5
24. Get better skin quickly | —— O )

2. Be free if itching w%%
1. Be free of pain _-59%_93%
23. Have confidence in the therapy _83%92%
25. Regain control of the disease —68%92%
8. Have no fear that the disease will become worse —68%91 %
22. Find a clear diagnosis and therapy _Q;Z%/a
21. Have fewer side effects _82%90%
18. Be less dependent on doctor and clinic visits 21%—87%
3. No longer have burning sensations on your skin [ —————— 87%
20. Have fewer out-of-pocket treatment expenses = 87%
15. Be comfortable showing yourself more in public _7802/0%
19. Need less time for daily treatment E————O %
7. Experience a greater enjoyment of life _8%2/1"%
9. Be able to lead a normal everyday life _8?;3’?%
12. Be able to engage in normal leisure activities _8022/%%
14. Be able to have more contact with other people _790/238%
11. Be less of a burden to relatives and friends _78%86%
10. Be more productive in everyday life _;g%
16. Be less burdened in your partnership —65%75%
17. Be able to have a normal sex life —64%75%
6. Feel less depressed _77120/‘Z0
5. Be able to sleep better _717%0%
13. Be able to lead a normal working life _56600/0%

Patient benefit index (item)

mPatients needs  MPatients benefits

Figure 1.—Percentage (%) of responders with high agreement in the
items of Patients Needs and Benefits Questionnaires.

cal treatment. Treatment satisfaction was statistically sig-
nificantly associated with current treatment. More specifi-
cally, 87.1% and 84% of those treated with IL-17 or PDE4

SATISFACTION AND TREATMENT BENEFITS IN PSORIASIS PATIENTS

inhibitors with or without phototherapy/ conventional
systemic/ topical treatment, respectively, were satisfied
with their current treatment, while treatment satisfaction
ranged from 48.7% to 63.2% for the rest of the treatment
options (P=0.001). Additionally, the median (Q1 — Q3)
PBI Score was higher in those treated with PDE4 or IL-
17 inhibitors + phototherapy/ conventional systemic/
topical treatment compared to those treated with TNF-a
inhibitors + phototherapy/ conventional systemic/ topical
treatment, phototherapy/ conventional systemic =+ topical
treatment, or only topical treatment (P=0.019). No signifi-
cant difference was detected among the treatment options
on the percentage of patients reported that they were quite
or very helped by their current treatment for the PBI items
“helped to be healed of all skin defects” and “helped to be
free of itching.” On the other hand, it was found that treat-
ment was associated with the item “helped to get better
skin quickly,” where 90% and 84% of participants treated
with IL-17 or PDE4 inhibitors, respectively, =photother-
apy/conventional systemic/topical treatment were quite
or very helped by their current treatment, while the rest
of the treatments ranged from 55.7% to 67.2% (P=0.011)
(Supplementary Digital Material 4: Supplementary Fig-
ure 2).

Multivariate analysis

In Table III, the results of univariate and multivariate mod-
els are presented. In the univariate analysis models, the
psoriatic arthritis (PsA) (yes vs. no), the current treatment,
and the severity based on SaSPI-s Score were identified
as factors significantly associated with treatment satisfac-
tion. Multivariate analysis confirmed that treatment type
and severity of psoriasis were factors that are indepen-
dently associated with treatment satisfaction: responders
treated with IL-17 or PDE4 inhibitors + phototherapy/

TABLE I.—Satisfaction, adherence, patient needs and benefits and quality of life by ongoing pharmacological treatment.

Anti-TNF-a + . Anti-IL 12/23 P Phototherapy/
phototherapy/ 11\1n§1—t1}£‘ r17 i/ +phototherapy/ :EDE 4t 1?1? 111?1tor/ conventional Only topical
conventional photo i:apy o/ conventional photo le apy’ / systemic y topica P value
temic/topical conventional systemic systemic/topical conventional systemic + topical treatment
SY§ treatment topical treatment treatment topical treatment treatment
Current treatment N.=63 N.=31 N.=30 N.=25 N.=68 N.=74
Satisfaction, N. (%)
Not at all/little/quite 28 (44.4%) 4 (12.9%) 14 (46.7%) 4 (16%) 25(36.8%)  38(51.3%)
A lot/very much 35 (55.6%) 27 (87.1%) 16 (53.3%) 21 (84%) 43 (63.2%) 36 (48.7%) 0.001**
PBI Score N.=62 N.=29 N.=72
Median (Q1-Q3) 2.8(2.2-3.2) 3.1 2735V 2.9(2.6-3.4) 3.1 (2734 2.9(2.4-3.1) 2.8(2.0-3.2) 0.019*

Q1: 1st quartile; Q3: 3rd quartile; PBI: Patient Benefit Index; QoL: Quality of life; IL: interleukin; PDE: phosphodiesterase.

*Kruskal Wallis equality-of-populations rank test (with ties); **Pearson’s y2 test; iScore differs compared to only topical treatment (P<0.05; Dunn’s Pairwise
Comparison); tscore differs compared to TNF-a inhibitors + phototherapy/ conventional systemic/topical treatment (P<0.05; Dunn’s Pairwise Comparison); ifscore
differs compared to phototherapy/conventional systemic + topical treatment (P<0.05; Dunn’s Pairwise Comparison).
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TABLE IL.—Multivariate analysis results of treatment satisfaction, adherence, and PBI with important factors.

Treatment satisfaction” [N.=291]

Patient Benefit Index ** [N.=286]

%;god/: gll; P value A?éng%gl{ P value Cr<u9c;e0 A)Eg;gb) P value AdJElgs ;%2 g)[()p (b) P value
Sex (male vs. female) 0.82(0.52,1.29)  0.399 1.00 (0.94,1.06)  0.880
Age, decades 0.87(0.74,1.03)  0.118 0.95(0.77, 1.46)  0.592 1.01 (0.99,1.03)  0.454
PsA (yes vs. no) 2.23(1.27,3.92)  0.005* 1.87(0.95,3.67) 0.071 0.99 (0.92,1.06)  0.739
Time since diagnosis, years 1.00(0.98,1.02)  0.991 1.00 (1.00, 1.00)  0.542
Current treatment <0.001%* 0.016%* 0.0031* 0.0491*
Only topical treatment Ref Ref Ref
Phototherapy/conventional 1.82(0.93,3.55)  0.082 1.40 (0.68,2.92)  0.363 1.08 (0.99,1.17)  0.103 1.05(0.97,1.15)  0.202
systemic + topical
Anti-TNFs + phototherapy/ 1.32(0.67,2.59)  0.420 1.08 (0.50,2.34)  0.849 1.04 (0.95,1.14)  0.396 1.06 (0.96,1.15)  0.252
conventional systemic/ topical
Anti-IL 17 + phototherapy/ 7.13(2.27,22.4)  0.001 5.92(1.74,20.2)  0.005* 1.20 (1.08,1.33)  0.001 1.14 (1.04,1.27)  0.007*
conventional systemic/ topical
Anti-IL 12/23 + phototherapy/ 1.21(0.52,2.82)  0.665 1.13(0.45,2.78)  0.798 1.12 (1.00, 1.25)  0.041 1.12(1.01,1.24)  0.038*
conventional systemic/ topical
PDE4 inhibitor + phototherapy/ 5.54(1.73,17.7)  0.004 4.62(1.39,154)  0.013* 1.18 (1.06, 1.32)  0.003 1.15(1.03,1.27)  0.013*
conventional systemic/ topical
Psoriasis severity (saSPI-s) <0.001%* <0.001%* <0.001%* <0.001%*
Mild Ref Ref Ref Ref
Moderate 1.61(0.99,2.61)  0.054 1.56 (0.91,2.69)  0.109 0.95(0.90, 1.01)  0.075 0.95(0.90,1.01)  0.082
Severe 0.20(0.07, 0.55)  0.002 0.16 (0.05,0.48)  0.001* 0.70 (0.61, 0.81) <0.001 0.70 (0.61, 0.80)  <0.001*
Adherence [no? vs. yesb] 0.90 (0.56, 1.43)  0.642 0.95(0.90,1.01)  0.0105  0.94(0.89,1.00)  0.054

After the inclusion of variables with P<0.15 in the model, the addition of treatment variable was considered and is presented here as a better fit was identified based
on AIC criterion (model with treatment variable: AIC=332.6; model without treatment variable: AIC=365.4).
Ref: reference category; CI: confidence interval; Exp: exponential; IL: interleukin; PDE: phosphodiesterase.
#Logistic regression: the dependent variable of satisfaction was categorized as 0: “not at all/little/quite satisfied” and 1: “a lot/very much satisfied;” **a generalized
linear model was performed with log link function and probability distribution of normal family; *Wald Test for overall test of categorical variable. ¥ satisfaction and
PBI Score were correlated, but due to their association with type of treatment, they were not included in these multivariate models; I forget to take my treatment (few/

some/may times /always); I follow my treatment regularly; *statistically significant.

conventional systemic/topical treatment were expected to
have ~6 and ~5 times, respectively, increased odds to be
“a lot/very much” satisfied, compared to those treated with
only topical treatment (P=0.005, P=0.013; respectively),
while participants with severe psoriasis were expected to
have 84% lower odds to be “a lot/very much” satisfied,
compared to those with mild disease. As factors that are
independently associated with PBI global score, the cur-
rent treatment, severity, and adherence were identified.
Multivariate analysis confirmed treatment and disease se-
verity as factors independently associated with PBI global
score. Participants with severe disease were expected to
have 30% lower achieved benefits compared to those with
mild severity, while those treated with IL-17, IL 12/23 and
PDE4 inhibitors = phototherapy/conventional systemic/
topical treatment were expected to have 14%, 12% and
15%, respectively, higher achieved benefits, compared to
those under only topical treatment.

Discussion

The primary objective of the present study to capture the
patients’ satisfaction and perception about treatment bene-
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fits in moderate to severe psoriasis in Greece. To the best of
our knowledge, limited data are available regarding treat-
ment satisfaction, and perception about treatment benefits
in the international literature, while no data are available
for Greece. Based on our findings, the 40% of the respond-
ers were not satisfied at all, little or quite satisfied with
their current treatment, with the main reason of dissatisfac-
tion to be the “non-satisfactory improvement.” Treatment
satisfaction was associated with the type of treatment: the
highest levels of satisfaction were observed in respond-
ers treated with PDE4 (84%) and IL-17 (87%) inhibitors,
while the rest of the responders had moderate levels of sat-
isfaction (49-63%). Our results are aligned with those of a
cross-sectional study conducted in U.S., where 52% of pa-
tients with psoriasis were dissatisfied with their treatment,
and those of a German study reported that 55% of patients
were “rather/very dissatisfied.”25:26 In a national Canadian
survey conducted in 2016, the treatment satisfaction with
biologic and nonbiologic drugs was compared. The authors
concluded that the PD4 inhibitor had the highest satisfac-
tion proportion among nonbiologic drugs, a result aligned
with our findings, and ustekinumab (IL-12/23 inhibitor)
and adalimumab (TNF-a inhibitor) among biologic drugs;
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only the IL-17 inhibitor secukinumab was available in the
time of this study, and only 5.5% of users were under treat-
ment with secukinumab, a fact that explains the different
findings with our study. Those researchers evaluated treat-
ment satisfaction based on multiple criteria (overall satis-
faction, skin clearance, long-term efficacy, rapid effect, low
risk of side effects, type of administration, etc.).2? In an in-
ternet-based survey conducted in U.S. during 2016, authors
reported that the investigated PDE4 inhibitor had similar
satisfaction with biologics due to convenience, ease of tak-
ing treatment and administration comfort.28 In our study,
the satisfaction was a general term, and not specific criteria
were considered. Multivariate analysis in our study con-
firmed that PDE4 and IL-17 inhibitors were associated with
better satisfaction. Our results are aligned with those of the
web-based survey study of van Cranenburgh et al., where
patients treated with a biologic agent, systemic treatment
or phototherapy were more satisfied with their treatment
compared to those under topical treatment.2® PDE4 inhibi-
tors were not a management option of psoriasis till early
2015, when apremilast was approved, and it was not inves-
tigated in that study. The most important reported patient
anticipated needs were to “be healed of all skin defects,”
and to “get better skin quickly,” while the least important
was to “be able to lead a normal working life.” These re-
sults are aligned with those reported in the study of Maul
et al. with participants from German and Swiss psoriasis
registries.20 In our study, multivariate analysis confirmed
the association of treatment type with global score PBI, a
higher score was identified in those under interleukin -17
or 12/23 or PDE4 inhibitors =+ phototherapy/ conventional
systemic/ topical treatment compared to those under only
topical treatment. These results are aligned with those of a
cross-sectional study in Germany.30

Limitations of the study

Our explorative, cross-sectional study was limited by the
absence of a control group, while the relatively small sam-
ple size for medications limits the generalizability of our
findings. Other limitations were the unknown number of
urban-living respondents, restricting generalizability in the
population of moderate-severe psoriasis in Greece. Addi-
tionally, our study comprised a highly selected population
of patients treated either with biologics or PDE4 inhibitors,
which may differ from patients treated with conventional
systemics and the PNQ questionnaire (1st part of PBI) was
collected retrospectively, introducing the chance of recall
bias. Moreover, we included only members of a patient as-
sociation, possibly resulting in a selection of patients with a
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strong opinion about the quality of healthcare and of more
chronically ill patients. Finally, we used a study-specific
satisfaction and adherence questionnaire, consisting of one
item each and constructed for the purposes of this study,
setting limits to the reliability, and we assumed that sat-
isfaction and adherence with current treatment would be
determined by the main treatment, whereas an additional
treatment may also affect these outcomes. Other criteria
that could explain treatment satisfaction were not collected.
However, a systematic review by Bronsard et al attempted
to examine the accuracy and reliability of patients’ pref-
erences about treatment tools, eventually concluding that
there are no “ideal” tools at present3! and despite their limi-
tations, it is important to note that the contribution of these
tools is invaluable as they provide an insight into the dis-
ease burden from the patients’ perspective, which is essen-
tial in making patient management decisions.32 Addition-
ally, the study purpose was not to provide evidence-based
guidelines, rather the information presented is primarily to
understand the patients’ perceptions in moderate to severe
psoriasis in Greece. Strengths of the study include the use
of widely established measures, i.e., PBI and the high num-
ber of response rate.

Conclusions

In conclusion, the results of this survey reveal the unmet
medical need for moderate to severe psoriasis from the
perspective of patients, since 2 out of 5 patients stated that
they are not much or very much satisfied with their current
treatment and more than half patients stated that the most
important therapeutic goals for them (i.e., clean skin, early
onset etc.) are not achieved.
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