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ABSTRACT

Background: Topical medication is the mainstay for treatment of mild psoriasis. However, dissatisfaction
with topicals is common and rates of non-adherence are high. Assessing patients’ perspectives can
help to identify unmet needs.

KEYWORDS
Objective: Our aim was to investigate satisfaction of patients with psoriasis with topical therapy and Satisfaction;
to determine influencing factors. psoriasis;
Methods: Patients were recruited from the Department of Dermatology, University Medical Center topical therapy;
Mannheim, Germany. Satisfaction was assessed using the Treatment Satisfaction Questionnaire for TsQM

Medication version 1.4 with the domains effectiveness, side effects, convenience, and global satisfaction
(scale 0-100 each). The impact of sociodemographic and disease characteristics was determined by
multivariate regression.

Results: Averaged across the cohort (n = 122, mean age 52.5 years, 58.2% male), the side effects
domain had the highest mean satisfaction score (89.7), followed by convenience (72.5), global
satisfaction (60.8), and effectiveness (55.0). Comparing specific medications, combinations of
corticosteroids and vitamin D analogues were rated best in effectiveness. Treatment satisfaction was
influenced by age, partnership, ability to apply topicals independently, disease-related quality-of-life
impairment, sole or adjunctive use of topicals and pruritus.

Conclusions: Participants were particularly satisfied with safety but rather dissatisfied with effectiveness
of topicals. Topical therapy should be adapted to individual needs with special attention to effectiveness.

cosmetic acceptability, high complexity of treatment regimes, and
side effects (10-12).

Investigating patient satisfaction with topical treatment is of
great importance to increase adherence and consequently improve
therapeutic success as well as overall quality of life (8,9,13,14).
The aim of our study was to investigate the satisfaction of patients
with psoriasis with topical therapy in general and with specific
topical medications, and to determine patient and disease-related
influencing factors.

Introduction

Psoriasis, a chronic inflammatory disease, affects about 2-4% of
the population in Western industrial countries (1,2). Although a
large number of highly effective systemic therapies are available
for patients with moderate-to-severe psoriasis, topical therapy
remains a central component in the management of the disease
(2). Approximately, 78-90% of patients with psoriasis suffer from
mild to moderate disease, which can often be adequately con-
trolled with topical therapy alone (3-5). Furthermore, topicals can
be used as adjunctive therapy for patients on phototherapy or
systemic treatment (4). The range of currently available topical
treatment options includes topical corticosteroids (TCS), vitamin
D analogues (VDA), fixed combinations of TCS and VDA, anthralin

Materials and methods

Study cohort

(dithranol), topical calcineurin inhibitors (TCI), salicylic acid, and
moisturizers (6). Despite these numerous options, overall satisfac-
tion with topical therapy is limited (7,8). Both primary adherence
(redemption of the prescription) and secondary adherence (using
the treatment correctly) are poor (9). The reasons given in the
literature include frustration over low effectiveness, suboptimal

Patients with psoriasis of all levels of severity visiting the in- and
outpatient Department of Dermatology of the University Medical
Center Mannheim, Germany were recruited between March 2015
and September 2017. Inclusion criteria were a physician-confirmed
diagnosis of plaque psoriasis, current treatment with topical ther-
apy (either solely or in combination with other modalities), age
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>18 years, ability to provide informed consent and German lan-
guage skills. This non-interventional study was approved by the
Ethics Committee of the Medical Faculty Mannheim and was per-
formed according to the principles of the Declaration of Helsinki
(ethics approval 2009-329E-MA, 22 October 2009; amendment 5
February 2015).

Data collection

After providing written informed consent, the participants com-
pleted a survey with questions on age, sex, partnership status,
current main topical therapy, other topical therapies, other treat-
ment modalities (phototherapy, traditional systemic therapy, and/
or biologicals), ability to apply the topical therapy independently
and pruritus. Options for topical therapy comprised TCS, VDA,
combinations of TCS and VDA, salicylic acid, urea, anthralin, TCl,
and vitamin A agonists. Moreover, respondents could indicate
another medication as free text, or chose ‘unknown’ if they did
not remember the specific drug. For all medications, both generic
and brand names were listed, and multiple responses were pos-
sible. Treatment satisfaction with the topical therapy currently
applied predominantly was assessed using the Treatment
Satisfaction Questionnaire for Medication (TSQM) version 1.4
(German translation) (15), a validated and reliable instrument that
consists of 14 items and results in four specific domains: effec-
tiveness, side effects, convenience, and global satisfaction (15).
Scores for each domain range from 0 to 100, with higher scores
representing higher satisfaction for the respective domain.
Furthermore, participants completed the Dermatology Life Quality
Index (DLQI) (16). The Psoriasis Area and Severity Index (PASI) (17)
of each participant was scored by S.H. or M.-L.S.

Statistical analyses

Treatment satisfaction of the entire cohort was calculated using
the TSQM version 1.4. Associations between TSQM scores and par-
ticipants’ characteristics, in particular, sex, age, partnership status
(with partner vs. without partner), PASI, DLQI, ability to apply top-
ical therapy independently (yes vs. no), use of topical medications
as sole or adjunctive therapy, and pruritus (yes vs. no) were
assessed with descriptive statistics. Differences in means between
groups were tested for statistical significance with the Mann-
Whitney U-test or an unpaired t-test. Associations between con-
tinuous variables and satisfaction scores were examined using
Pearson’s correlations (PC). In addition, multivariate linear regression
analysis was performed to investigate the independent influence
of characteristics on satisfaction. The models contained the TSQM
domains as dependent variables and sex, age, PASI, DLQI, partner-
ship status, the ability to apply topical therapy independently, sole
use of topical treatment and pruritus as independent variables.

Furthermore, minimum, maximum, median, mean, and 25th
percentile (lower quartile) as well as 75th percentile (upper quar-
tile) of TSQM domains were calculated for specific topical medi-
cations. The Shapiro-Wilk test revealed normal distribution for the
effectiveness domain, but not for the other domains. Therefore,
differences in scores of the effectiveness domain between the
specific agents were explored using analysis of variance (ANOVA),
while the Mann-Whitney U-test with Bonferroni correction was
used for the other domains.

All statistical analyses were carried out with the software SAS
(Statistical Analysis System, SAS Institute Inc., Cary, NC), Version

9.4. The graphs were created with GraphPad Prism Version 9.4.1
(La Jolla, CA). Statistical significance was assumed for p values
<.05 for all tests.

Results
Study population

One hundred and twenty-three patients agreed to participate in
the study. One patient had to be excluded due to a largely incom-
plete questionnaire. Thus, 122 patients were included in the final
analyses. The mean age of the cohort was 52.5 years, and 58.2%
of the participants were male. The mean DLQI was 11.6, indicating
an overall significant impact of psoriasis on quality of live, whereas
the mean PASI was relatively low (5.8), likely because most par-
ticipants received treatment at the time of data collection. 59.8%
were living in a partnership. Most participants were able to apply
topical therapy independently (86.1%), and 60.7% reported to
suffer from pruritus.

At the time of study participation, topical treatment was
applied as the sole therapy in 28.8% and as adjunctive treatment
in 71.2% of the participants. 34.8% received phototherapy, 24.6%
traditional systemic therapy, and 33.1% biologicals (Table 1).

Patients’ satisfaction with topical antipsoriatic therapy

Averaged across all study participants, the side effects domain
was rated with the highest score (mean (standard deviation (SD)):
89.7 (20.7)), followed by convenience (mean (SD): 72.5 (23.9)),

Table 1. Characteristics of the study cohort.

Attribute
Total cohort, n (%) 122 (100.0)
Sex, n (%)
Female 51 (41.8)
Male 8.2)

Age (years)

Mean + SD (range)
PASI

Mean + SD (range)
DLQl

Mean + SD (range)
Partnership, n (%)

52.5 + 14.8 (18-82)
5.8 = 6.9 (0-49.5)

11.6 £ 7.6 (3-29)

Living with a partner® 73 (59.8)

Living without a partner® 49 (40.2)
Ability to apply local therapy

independently, n (%)

No 16 (13.1)

Yes 105 (86.1)
Pruritus, n (%)

No 48 (39.3)

Yes 74 (60.7)
Current therapy<, n (%)

Topical therapy? 122 (100)

Phototherapy® 41 (34.8)

Biologicals® 39 (33.1)

Traditional systemic therapy® 29 (24.6)

DLQI: Dermatology Life Quality Index; n: number; PASI: Psoriasis Area and Severity
Index; SD: standard deviation.

3ln a partnership or married.

No partner, divorced or widowed.

‘Multiple answers were permitted.

dTopical treatment used as sole therapy (n = 34) or as adjunctive therapy for
patients on phototherapy or systemic treatment (n = 88).

®For calculation of proportions, n = 118 was set to 100%, since four participants
did not answer the relevant part of the questionnaire.



global satisfaction (mean (SD): 60.8 (22.5)), and effectiveness (mean
(SD): 55.0 (26.4); range: 0-100 for all domains). The distribution
of the scores in each domain is shown in Figure 1. 82.0% of the
scores of the side effects domain, but only 43.4% of the conve-
nience domain, 28.7% of the global satisfaction domain, and 23.0%
of the effectiveness domain were above 75.

Associations between participants’ characteristics and
treatment satisfaction

Higher age was associated with higher convenience scores in
descriptive analysis (PC: 0.24; p = .007; Figure 2(a)), but this result
was not confirmed in our regression analysis (Table 2). Stratification
according to sex revealed no significant differences in any of the
four TSQM domains (Figure 2(b), Table 2). Interestingly, however,
patients living with a partner reported higher TSQM scores in the
side effects domain (93.8 vs. 83.7, p = .007, Figure 2(c); regression
model: 8 = 11.069; p = .010, Table 2) and in the convenience

TSQM domain scores

100
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Figure 1. Distribution of the scores in each Treatment Satisfaction Questionnaire
for Medication (TSQM) domain.
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domain (78.7 vs. 63.2, p < .001, Figure 2(c); regression model:
B = 13.078; p = .003, Table 2) than those without a partner. Current
objective disease severity, measured by the PASI, did not impact
satisfaction in any of the four TSQM domains (Figure 3(a), Table
2). However, the DLQI correlated inversely with the TSQM domains
convenience (PC: —0.37; p < .001; Figure 3(b); regression model:
B = -0.770; p = .016, Table 2) and global satisfaction (PC: —0.20;
p = .022; Figure 3(b); regression model: § = —0.666; p = .043, Table
2), indicating that a higher disease-related quality-of-life impair-
ment was associated with lower satisfaction in these domains.
Participants who were able to apply topical therapy independently
scored significantly higher in the convenience domain than those
who were not able to do so (75.4 vs. 54.8, p = .002; Figure 4(a);
regression model: 8 = 17.444; p = .003, Table 2). Patients with
pruritus were less satisfied with the convenience of their therapy
than those without pruritus according to the descriptive analysis
(67.6 vs. 79.9, p = .005, Figure 4(b)), but this observation could
not be verified in the regression model (Table 2). Participants who
used topical agents as adjunctive therapy reported higher TSQM
scores in the global satisfaction domain than those using topicals
as sole therapy (50.7 vs. 65.7, p = .002, Figure 4(c); regression
model: B = 16.955; p < .001, Table 2).

Satisfaction with specific topical antipsoriatic medications

Satisfaction with the topical therapy currently applied predomi-
nantly was analyzed; however, 61.5% of patients used at least
one further topical therapy (Table 3). Most often anthralin (22.1%),
VDA monotherapy (20.5%), TCS monotherapy (19.7%), and fixed
combinations of TCS and VDA (14.8%) were stated as predominant
therapy in the presented study (Table 3). Subgroup analysis on
specific medications revealed a significantly higher mean satis-
faction score in the effectiveness domain for fixed combinations
of TCS and VDA compared to TCS monotherapy (mean: 69.1 vs.
51.9, median: 67.0 vs. 50.0, p = .027), VDA monotherapy (mean:
69.1 vs. 53.8, median: 67.0 vs. 56.0, p = .047), urea (mean: 69.1
vs. 44.8, median: 67.0 vs. 47.0, p = .005), and salicylic acid (mean:
69.1 vs. 33.3, median: 67.0 vs. 28.0, p < .001; Figure 5(a)).
Furthermore, patients treated with VDA monotherapy (mean: 53.8
vs. 33.3, median: 56.0 vs. 28.0, p = .044) or anthralin (mean: 61.9
vs. 33.3, median: 67.0 vs. 28.0, p = .005) had significantly higher

(a) Age (b} Sex {c} Partnership
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Figure 2. Associations between TSQM scores and age, sex and partnership. (a) Higher age was associated with higher convenience scores (PC: 0.24; p = .007). (b)
No significant differences were found with respect to sex. (c) Participants living with a partner scored higher in the side effects (93.8 vs. 83.7, p = .007) and
convenience (78.7 vs. 63.2, p < .001) domains. Bars: PC (a) or means with standard deviations (b, ¢). PC: Pearson’s correlation coefficient. *p < .05, **p < .01, and

#xpn <001,



4 N. NINOSU ET AL.

Table 2. Multiple linear regression models showing associations of participants’ characteristics with treatment satisfaction with the currently prescribed topical

treatment.
TSQM subscales

Effectiveness Side effects Convenience Global satisfaction
Characteristic B p B p B p B p
Age 0.078 .682 -0.137 342 0.049 734 0.010 946
Female? -2.585 627 -5.209 .198 4.833 235 -3.841 363
Living with a partner® 6.332 256 11.069 .010 13.078 .003 7.120 .108
PASI -0.059 .875 0.250 .382 0.125 .663 0.039 .896
DLQl -0.678 102 -0.332 .288 -0.770 .016 -0.666 .043
Ability to apply topical therapy 4.446 .554 7.770 174 17.444 .003 7.633 201

independently*

Pruritusd 6.324 310 2.320 .622 -4.480 346 2.082 673
Adjunctive topical therapy® 7.126 .206 -3.384 427 1.464 733 16.955 <.001

DLQI: Dermatology Life Quality Index; PASI: Psoriasis Area and Severity Index; TSQM: Treatment Satisfaction Questionnaire for Medication.

The TSQM domain was chosen as dependent variable: age, sex, living with a partner, PASI, DLQI, the ability to apply topical therapy independently, pruritus and
use of adjunctive topical treatment were independent variables. 8 represents the standardized regression coefficient. For metric variables (age, PASI, DLQI), a
positive B-value indicates rising treatment satisfaction with increase of the respective variable. For binary variables (all others), a positive B-value reveals greater
treatment satisfaction in the respective group compared to the reference group. Significant p values are highlighted in bold.

2Male.

bLiving without a partner.

‘Inability to apply topical therapy independently.
9No pruritus.

Sole topical therapy.
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Figure 3. Associations between TSQM scores and PASI and DLQI. (a) There were no significant correlations between PASI and any of the four TSQM domains. (b)
DLQI scores and the TSQM domains convenience (PC: -0.37; p < .001) and global satisfaction (PC: -0.20; p = .022) correlated inversely. Bars: PC. DLQI: Dermatology
Life Quality Index; PASI: Psoriasis Area and Severity Index; PC: Pearson’s correlation coefficient. *p < .05 and ***p < .001.

satisfaction scores in the effectiveness domain than patients
treated with salicylic acid (Figure 5(a)). Patients receiving anthralin
reported higher satisfaction with effectiveness than those apply-
ing urea (mean: 61.9 vs. 44.8, median: 67.0 vs. 47.0, p = .030;
Figure 5(a)).

Satisfaction with side effects was significantly higher for com-
binations of TCS and VDA compared to salicylic acid (mean:
96.9 vs. 66.4, median: 100.0 vs. 66.0, p < .001; Figure 5(b)).
Satisfaction with convenience was higher for VDA monotherapy
than for anthralin (mean: 82.0 vs. 59.7, median: 83.0 vs. 67.0,
p < .001; Figure 5(c)). Global satisfaction scores did not differ
significantly between the specific topical antipsoriatic medica-
tions (Figure 5(d)).

Discussion

We performed a monocentric non-interventional study in which
we assessed patients’ satisfaction with topical antipsoriatic therapy
in general and with the whole range of topical medications cur-
rently available in Germany in a real-world setting. Averaged across
all participants, satisfaction with the effectiveness of topical ther-
apies was rated worst of all TSQM domains. Less than a quarter
of the participants achieved a score between 75 and 100, corre-
sponding to high satisfaction. This finding is in line with the lit-
erature, according to which patients often perceive their topical
therapy as not effective enough (8). However, satisfaction with
the effectiveness of topical therapy varies greatly between
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Figure 4. Associations between TSQM scores and the ability to apply topical therapy independently, pruritus and sole or adjunctive use of topical treatment.
Satisfaction with convenience was significantly higher when patients were able to apply topical therapy independently (75.5 vs. 54.8, p = .002; (a)) and when
pruritus was absent (67.6 vs. 79.9, p = .005; (b)). (c) Global satisfaction was higher in patients who used topicals as adjunctive therapy (50.7 vs. 65.7, p = .002).

Bars: means with standard deviations. **p < .01.

Table 3. Kind of current topical therapy.

Predominant topical therapy Further topical therapy

Topical therapy n (%)? n (%)
TCS 24 (19.7) 24 (19.7)
VDA 25 (20.5) 25 (20.5)
TCS + VDA 18 (14.8) 9 (7.4)
Salicylic acid 8 (6.6) 13 (10.7)
Urea 16 (13.1) 29 (23.8)
Anthralin 27 (22.1) 5 (4.1)
OthersP 0 (0) 5(4.1)
Unknown 4 (3.3) 6 (4.9)

TCS: topical corticosteroids; VDA: vitamin D analogues; TCS + VDA: fixed combi-
nation of TCS and VDA.

“Treatment satisfaction with the predominant topical therapy was assessed.
bOthers included topical calcineurin inhibitors (n = 3) and vitamin A agonists
(n=2).

individuals and also depends significantly on the therapeutic agent
used (7,11,18-20). In our previous study on patient preferences
for topical psoriasis treatments, participants considered efficacy
the most important aspect of their therapy (21). The strong desire
for an effective therapy on the one hand and the low level of
satisfaction reached for the effectiveness domain on the other
hand emphasize an unmet need.

Satisfaction with the side effects of topical agents was very
high in our cohort. In line with this finding, another study of our
group revealed higher satisfaction with side effects of topical
therapy compared to phototherapy, traditional systemic therapy
and biologicals in a cohort of patients with moderate-to-severe
psoriasis (7). Compared to other treatment modalities, side effects
of topical therapy are often transient, mild and mostly limited to
the skin (e.g., skin irritation, pruritus, skin atrophy, telangiectasia,
and striae), while systemic side effects as well as severe adverse
events are extremely rare (22-25).

The convenience domain reached the second highest average
score, even if less than half of our participants were very satisfied
in this domain. The relatively high level of satisfaction with con-
venience is somewhat surprising, as patients often describe their
topical therapy as inconvenient, complex, and time-consuming
(10,12,26). When interpreting this finding, it has to be kept in
mind that a large proportion of our cohort used topical medica-
tions as adjunctive therapy and that the average PASI score was
low. Subgroup analysis revealed that participants treated

exclusively with topical therapy were less satisfied with its con-
venience than patients using topical agents adjunctively. Clearly,
it is more convenient to apply topical therapy only on a few,
refractory psoriasis lesions than to use it as exclusive treatment
on large parts of the body.

According to descriptive analysis, younger age was associated
with lower convenience scores. It can be assumed that the
time-consuming and/or inconvenient application of topical antip-
soriatics has a more profound impact on social and professional
activities of younger patients. Concordantly, a study by Gupta and
Gupta (27) demonstrated that problems related to appearance,
socialization, occupation, and finances were more common in
psoriasis patients younger than 45 years compared to older ones.
Maul et al. (28) analyzed needs and expectations of patients with
psoriasis from the German and Swiss registries PsoBest and Swiss
Dermatology Network of Targeted Therapies and detected higher
issues regarding social impairments in younger patients. These
observations underscore that it is particularly important to adapt
the topical therapy of younger patients to individual needs and
to evaluate the satisfaction with the convenience at follow-up visits.

Patients living with a partner and participants who were able
to apply the topical therapy independently reported higher con-
venience than others. In a study conducted by Iversen and
Jakobsen (29), 80% of the patients with psoriasis had at least one
affected body part where topical treatment was difficult to apply.
Therefore, it is comprehensible that the presence of a partner who
can help with application as well as the ability to use the therapy
without assistance favorably influence satisfaction with conve-
nience. Prior to prescription of topical medications and during
follow-up consultations, it should be discussed with the patient
whether an independent application is possible or whether support
is available.

Participants living with a partner also had higher TSQM scores
in the side effects domain than participants living alone. It is well
conceivable that the handling of side effects is facilitated by the
support of a partner. In line with this assumption, it was demon-
strated in patients with cancer that the negative effects of pain
were decreased in a partnership (30).

DLQI scores correlated inversely with the TSQM domains con-
venience and global satisfaction, which is well plausible.
Health-related quality of life of patients with a chronic disease
and satisfaction with the therapy are mutually influencing factors.
On the one hand, a severely impaired quality of life may trigger
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Figure 5. Satisfaction with specific topical medications. (a) Higher scores in the effectiveness domain were found for the combination therapy of TCS and
VDA compared to TCS monotherapy (mean: 69.1 vs. 51.9, median: 67.0 vs. 50.0, p = .027), VDA monotherapy (mean: 69.1 vs. 53.8, median: 67.0 vs. 56.0,
p = .047), urea (mean: 69.1 vs. 44.8, median: 67.0 vs. 47.0, p = .005), and salicylic acid (mean: 69.1 vs. 33.3, median: 67.0 vs. 28.0, p < .001). Treatment
with VDA monotherapy (mean: 53.8 vs. 33.3, median: 56.0 vs. 28.0, p = .044) or anthralin (mean: 61.9 vs. 33.3, median: 67.0 vs. 28.0, p = .005) was asso-
ciated with higher satisfaction scores in the effectiveness domain compared to salicylic acid therapy. Furthermore, patients treated with anthralin were
more satisfied with the effectiveness than those treated with urea (mean: 61.9 vs. 44.8, median: 67.0 vs. 47.0, p = .030). (b) The combination of TCS and
VDA was associated with a higher mean score in the side effects domain than salicylic acid (mean: 96.9 vs. 66.4, median: 100.0 vs. 66.0, p < .001). (c)
Patients with VDA monotherapy scored significantly higher in the convenience domain compared to those with anthralin therapy (mean: 82.0 vs. 59.7,
median: 83.0 vs. 67.0, p < .001). (d) No statistically significant differences between agents were detected in the global satisfaction domain. The box bounds
the interquartile range (upper quartile-lower quartile) divided by the median (horizontal line) and whiskers extend to the minimum and maximum of the
data values. The cross (+) indicates the mean value. TCS: topical corticosteroids; VDA: vitamin D analogues; TCS + VDA: fixed combination of TCS and VDA.

*p < .05, **p < .01, and ***p < .001.

depressive moods and dissatisfaction in general. On the other
hand, dissatisfaction with the therapy has a negative impact on
quality of life (31).

Participants without pruritus scored significantly higher in the
convenience domain. Topical treatments, in particular TCS, may
contribute to reducing itch, a symptom commonly reported by
patients with psoriasis. Therefore, patients who experienced relief
from their itch may be particularly satisfied with the convenience
of their therapy. On the other hand, pruritus is a common side
effect of several topical therapies (VDA, urea, salicylic acid, and
anthralin), which may lead to further dissatisfaction in patients
who already suffer from itch (32).

Satisfaction with specific antipsoriatic medications

Comparing specific topical antipsoriatic treatments, fixed combi-
nations of TCS and VDA were rated best in the effectiveness and
side effects domains. This is not surprising considering that, on
the one hand, the combination has synergistic effects in terms of
effectiveness and, on the other hand, it leads to a reciprocal reduc-
tion regarding the side effects of TCS and VDA monotherapy
(6,33-35). A recent study assessed efficacy and safety of proactive

psoriasis management with twice-weekly calcipotriene/betameth-
asone dipropionate foam over 52 weeks (36). The combination was
well tolerated, and no skin atrophy was observed (36). It is there-
fore not only suitable as an effective initial therapy, but also con-
stitutes an appropriate option for proactive long-term use (6,37).

Topical salicylic acid achieved the lowest scores in the side
effects domain. Due to its keratolytic properties, salicylic acid
reduces scaling and softens psoriatic plaques (4). It is therefore
particularly beneficial in the initial phase of psoriasis therapy or
in case of refractory thick and scaly plaques. However, it can
irritate the skin, and it may not be used on a large body surface
because of systemic absorption (4).

Anthralin was rated worst in the convenience domain. This is
not surprising, because anthralin therapy is complex and some-
times uncomfortable. The concentration has to be increased over
time, depending on the patient’s response and tolerance. The
therapy frequently leads to erythema and burning as well as to
discoloration of the skin, clothes, and patient environment.
Therefore, anthralin therapy is often performed in an inpatient or
day clinic setting, where the medication is applied by experienced
medical staff (6). However, anthralin shows high response rates,
and rates of treatment failure are low (38). This might explain the
relatively high global satisfaction with anthralin, as effectiveness



is known to be one of the most important impact factors on
treatment satisfaction (18-20).

Taken together, satisfaction scores for specific medications
show clear differences. Patients’ individual satisfaction with regard
to effectiveness, side effects, and convenience should be evalu-
ated during clinical visits in order to optimize the therapy if
necessary.

Novel and emerging topical agents for psoriasis

With further understanding of psoriasis pathogenesis, novel tar-
geted topical therapies are emerging, which will expand the treat-
ment armamentarium in the future (39). For example, aryl
hydrocarbon receptor (AhR) modulators, inhibitors of the phos-
phodiesterase type 4 (PDE-4) and the Janus kinase-signal trans-
ducer and activator of transcription (JAK-STAT) pathways as well
as retinoic acid receptor-related orphan receptor-y (RORy) agonists
seem to be promising topical strategies for chronic plaque pso-
riasis (39). In May 2022, tapinarof, an AhR modulator, was approved
by the FDA for topical treatment of plaque psoriasis in adults (40).
Tapinarof 1% cream, applied once daily, demonstrated good effi-
cacy in two phase lll studies including more than 1000 patients,
with 35.4% (PSORING 1) or 40.2% (PSORING 2) of the participants
achieving a Physician’s Global Assessment (PGA) score of 0 or 1
and a decrease from baseline of at least two points at week 12
(39). Two phase lll randomized vehicle-controlled studies evaluated
the efficacy and safety of topical roflumilast, a PDE-4 inhibitor,
once daily and found an Investigator Global Assessment (IGA)
success (clear or almost clear status plus 2-grade improvement
from baseline) of 42.4% (DERMIS-1) or 37.5% (DERMIS-2) after
8 weeks (41). It will be interesting to investigate treatment satis-
faction with these novel agents compared to the more established
topical antipsoriatic medications in the future.

Limitations

Our study was performed in a monocentric setting in a German
university hospital, and the cohort size was limited. Therapies were
self-reported by the participants. Participants were asked to state
treatment satisfaction with the currently predominantly used top-
ical therapy. However, several participants (50.8%) used more than
one topical agent. In addition, more than 70% of the patients
received topical medications in combination with other modalities
(phototherapy, traditional systemic therapies, and/or biologicals).
Therefore, it cannot be excluded that the satisfaction scores
reported for the predominant topical therapy were influenced by
the satisfaction with the whole treatment regime. The severity of
psoriasis was assessed with the PASI, which is the standard method
for monitoring the severity of psoriasis in clinical trials (17).
However, the score has its limitations, especially for recording the
severity of psoriasis in patients with mild-to-moderate disease
activity (42). Although we assessed the impact of several variables
on satisfaction, further confounders might exist which could not
be evaluated in this study. For example, the affection of specific
body areas (scalp, facial, intertriginous, genital, palmar, or plantar
regions), the skin type and ethnicity were not recorded, but may
also influence satisfaction. Last but not least, the formulation of
agents (solution, cream, ointment, foam, or gel) has considerable
impact on patient preferences for and satisfaction with topical
drugs (43). According to a systematic review, most patients with
psoriasis preferred less messy and less oily topical drug formula-
tions such as foams, solutions, and lotions (43).
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Conclusions

We show that patients with psoriasis are particularly satisfied with
the safety, but rather dissatisfied with the effectiveness of topical
therapy. Satisfaction with specific medications differed significantly
in several domains, and fixed combinations of TCS and VDA were
rated best in the domain effectiveness. Moreover, we identified
several patient and disease characteristics that influence satisfaction.
Our results demonstrate the importance of individualized topical
treatment regimens as well as the need for novel effective topical
agents. Satisfaction with topical treatments should be evaluated
regularly, and reasons for dissatisfaction should be exactly elucidated.
Adaptation of topical therapy to individual needs with special atten-
tion to effectiveness may increase satisfaction, which probably leads
to improved adherence and, thereby, to higher treatment efficacy.
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