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Abstract

 

Background

 

Psoriasis vulgaris of the scalp has a significant psychosocial impact on individuals affecting their quality 

of life (QoL). A combination of calcipotriol and betamethasone dipropionate in a formulation suitable for treatment of scalp 

psoriasis has been developed.

 

Objective

 

To assess the impact of treatment with either calcipotriol plus betamethasone dipropionate scalp formulation 

or calcipotriol scalp solution on QoL in patients with scalp psoriasis (both within and between treatment groups).

 

Methods

 

This 8-week, randomized, investigator-blind study, compared the once-daily, two-compound scalp 

formulation (calcipotriol 50 

 

μ

 

g/g plus betamethasone 0.5 mg/g as dipropionate; Xamiol

 

®

 

, LEO Pharma A/S, Ballerup, 

Denmark) with twice-daily calcipotriol scalp solution (50 

 

μ

 

g/mL; Daivonex

 

®

 

, LEO Pharma A/S) in patients with scalp 

psoriasis of at least moderate severity covering 

 

≥

 

 10% of the scalp. QoL was assessed (weeks 0, 2, 4, 8) using the 

36-item Short Form Health Survey (version 2; SF-36v2) and Skindex-16.

 

Results

 

Treatment with the two-compound scalp formulation (

 

n

 

 = 207) resulted in significant improvements from 

baseline on the SF-36v2 (Physical Component Summary, 

 

P = 

 

0.005, week 8; Mental Component Summary, 

 

P < 

 

0.05, 

weeks 2, 4, 8). A significant change from baseline in the calcipotriol scalp solution group (

 

n

 

 = 105) was seen only on the 

Mental Component Summary (

 

P = 

 

0.04, week 8). Change from baseline in Skindex-16 was significantly in favour of the 

two-compound scalp formulation. Change was significant on both total score and individual scales.

 

Conclusion

 

The two-compound scalp formulation was superior to calcipotriol scalp solution in improving QoL in 

patients with scalp psoriasis.
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Introduction

 

Psoriasis vulgaris, one of the most common chronic skin diseases,
affects 1–3% of the general population.

 

1–4

 

 The scalp is one of the
most common sites of disease and is affected in 50–80% of
patients with psoriasis.

 

1,4,5

 

Psoriasis has a significant adverse psychosocial impact on
individuals. The 2006 National Psoriasis Foundation Benchmark
Survey estimates that the disease has a moderate-to-large,
negative impact on quality of life (QoL) in about 75% of people
with psoriasis.

 

6

 

 Affected people may also feel stigmatized, which
further impairs QoL.

 

7

 

 It has been reported that these individuals
are more prone to suicidal ideation compared with the general
population.

 

8,9

 

For many patients, psoriasis of the scalp is a highly distressing
aspect of their disease;

 

10

 

 yet, scalp psoriasis remains difficult to
treat. Topical corticosteroids are the current mainstay of treatment
owing to their efficacy and rapid onset of action,

 

4

 

 but concerns
about steroid-related adverse events have limited their long-term
use.

 

11

 

 Vitamin D analogues, such as calcipotriol, are also effective
and well-tolerated treatment options,

 

12,13

 

 although they have a
slower onset of action and may be associated with local irritation.
A two-compound ointment containing calcipotriol plus betame-
thasone dipropionate has consistently proved to be significantly
more effective than either component alone in the management of
psoriasis of the body and to be well-tolerated during long-term
intermittent treatment.

 

14–16

 

The cosmetic properties of the formulation are of particular
concern to patients with scalp psoriasis.

 

17

 

 Evidence suggests that
patient dissatisfaction with existing topical therapies leads to poor
compliance and, consequently, disappointing therapeutic results.

 

18

 

Recently, a two-compound scalp formulation of calcipotriol plus
betamethasone dipropionate was shown to be effective for scalp
psoriasis.

 

19–22

 

 Once-daily application of this formulation is likely
to be more convenient and more acceptable than application of
two separate products in scalp psoriasis, thus improving patient
compliance and overall treatment response.

Few studies have investigated the effectiveness of anti-psoriatic
topical treatments on burden of disease, despite the significant
impact of the disease on QoL and daily functioning.

 

23,24

 

 The two-
compound scalp formulation has been optimized for the
treatment of scalp psoriasis and could be expected to improve
QoL for patients with this difficult-to-treat condition.

The efficacy and safety of the two-compound scalp formulation
in patients with scalp psoriasis have been studied; the findings of
this have been presented elsewhere.

 

22

 

Here, we report additional data from this study. In a secondary
objective, we sought to assess the impact of either the two-compound
scalp formulation or calcipotriol scalp solution on QoL and
general health status in patients with scalp psoriasis (both within
and between treatment groups), using two validated QoL measures
– the generic 36-Item Short Form Health Survey, Version 2 (SF-
36v2) and the Skindex-16, which is specific to skin disease.

 

Methods

 

This was a prospective, randomized, investigator-blind, two-arm,
parallel-group study conducted at 17 centres in five countries
(Belgium, Canada, Denmark, France, and Sweden). The study
protocol was reviewed and approved by relevant Institutional
Review Boards/Independent Ethics Committees and conformed
to the Declaration of Helsinki. All participants provided signed
informed consent before enrolment in the trial.

 

Participants

 

Participants were aged 18 years or older and had a diagnosis of
scalp psoriasis amenable to topical treatment with a maximum
of 100 g of the two-compound scalp formulation or 60 mL of
calcipotriol scalp solution per week, with clinical signs, or an
earlier diagnosis, of psoriasis vulgaris on the trunk and/or limbs.
Further inclusion criteria included scalp psoriasis of at least
moderate severity (according to investigator’s global assessment
of disease severity), involving 10% or more of the total scalp area;
a score of at least 2 for one of the clinical signs (redness, thickness,
scaliness); and a score of at least 1 for the two remaining clinical
signs of scalp psoriasis.

 

Study design

 

After a wash-out period (if required) of 2–4 weeks, patients were
assigned randomly in a 2 : 1 ratio to receive treatment for up
to 8 weeks with either the two-compound scalp formulation
(calcipotriol 50 

 

μ

 

g/g plus betamethasone 0.5 mg/g as dipropionate;
Xamiol

 

®

 

, LEO Pharma A/S, Ballerup, Denmark) once daily, or
calcipotriol scalp solution (50 

 

μ

 

g/mL; Daivonex

 

®

 

, LEO Pharma A/
S) twice daily. During the course of the study, patients could not
use any concomitant treatments with a possible effect on the scalp
psoriasis. However, topical treatment with corticosteroids (WHO
group I–III), tars, retinoids, dithranol products, immuno-
modulators, vitamin D analogues and emollients were permitted
for use on the trunk and limbs in patients with psoriasis affecting
these parts of the body. Further details of the conduct and design
of the study have been published elsewhere.

 

22

 

Assessments

 

The assessments used to evaluate the impact of treatment on
QoL were the change in QoL from baseline to weeks 2, 4, and 8
according to SF-36 and Skindex-16. In addition, a product
acceptability questionnaire was completed at week 4. To avoid any
undue influence, all questionnaires were completed prior to
clinical evaluations.

The SF-36v2 is a widely used and validated generic QoL
questionnaire, which includes one multi-item scale assessing eight
general health concepts: physical functioning, limitations due to
physical health problems (role physical), bodily pain, general
health, vitality, social functioning, limitations due to emotional
problems (role emotional), and mental health. Scoring was
performed as described by Ware 

 

et

 

 

 

al

 

.
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The Skindex-16 questionnaire comprises 16 questions related
to skin conditions.

 

26

 

 It has not been validated in all languages of
the participating countries and was therefore only used in three
selected countries (Canada, Belgium, and France). Patients were
instructed to answer the questions in relation to their scalp
psoriasis in order to avoid influence from other body areas that
were not being treated in the study.

At week 4, assessment of product acceptability was performed
using a non-validated questionnaire with a 7-point scale (ranging
from ‘very unacceptable’ to ‘very acceptable’). Six areas were
included: (1) impression of applying the study medication; (2) time it
takes to apply the study medication; (3) feeling when touching
the study medication; (4) feeling when the study medication is
applied on the scalp; (5) absorption of study medication on the
scalp; (6) quantity of study medication that drips from the scalp
after application.

 

Statistical analyses

 

The SF-36v2 was analysed using a clinical reference kit
(QualityMetric, Rhode Island, RI). Eight individual scales were
derived from questions corresponding to the eight concepts
previously described. Two further measures summarized the data
from the individual scales to assess overall mental and physical
function: the Physical Component Summary combining data
from the physical functioning, role physical, bodily pain, and
general health scales, and the Mental Component Summary
combining data from the remaining scales – vitality, social
functioning, role emotional, and mental health. According to the
standard method, some data were re-coded before all data were
transferred to a 0–100 scale, in which higher scores equated to
better QoL. Changes in QoL, as measured by the summary
components, were compared within treatment groups from
baseline to weeks 2, 4, and 8 using paired 

 

t

 

-tests. QoL was also
compared between treatment groups at weeks 2, 4, and 8 using
two-sample 

 

t

 

-tests.
The SF-36v2 scores were also summarized into a single score,

SF-6D or ‘utility’, which ranges from 0 to 1, with 0 corresponding
to a state close to death and 1 to a state of perfect health. The
SF-6D score was calculated using a weighting system provided by
the University of Sheffield.

 

27

 

 Considering all the possible health
states that have to be described from 0 to 1, the utility score is
usually reported with four decimals. Both components (Mental
Component Summary and Physical Component Summary) were
summarized into SF-6D. Change in mean utility from baseline to
week 8 was compared within treatment groups. Mean change in
utility from baseline to week 8 was also compared between the two
groups of patients whose scalp psoriasis was either controlled
(responders) or not controlled (non-responders), as defined in
Kragballe 

 

et

 

 

 

al

 

.
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For Skindex-16, three scale scores (symptoms, emotions, and
functioning) and a total score were calculated, and all data were
transferred from a 0–6 scale to a 0–100 scale in which lower scores

equated to better QoL (0 = never bothered and 100 = always
bothered). Changes from baseline to weeks 2, 4, and 8 in each of
the scale scores and the total score were compared within treat-
ment groups by paired 

 

t

 

-tests. The scale scores and the total score
were also compared between treatment groups at weeks 2, 4, and
8 by two-sample 

 

t

 

-tests.
Analyses were performed on the full (intention-to-treat) analysis

set, using SAS Software, Version 9.1.3 (SAS Institute Inc., SAS
OnlineDoc®, Cary, NC, USA). The significance level was set at 0.05.

 

Results

 

A total of 312 participants were enrolled in the study: 207 received
the two-compound scalp formulation and 105 received the
calcipotriol scalp solution. Of these, 280 completed the treatment
phase: 195 of those who received the two-compound scalp
formulation and 85 of those who received the calcipotriol scalp
solution. QoL data from at least one visit were collected from all
312 participants for the SF-36v2 and from 245 participants for the
Skindex-16. Demographic and other baseline characteristics,
including disease severity of the scalp and disease duration, were
similar in both treatment groups (Table 1).

 

SF-36v2

 

For the physical component summary measure, significant
improvements from baseline were observed at week 8 in the
two-compound scalp formulation group (

 

P = 

 

0.005; Fig. 1). No
improvements were observed in the calcipotriol scalp solution
group. Rather, the scores in this group suggested deterioration of
QoL. Similarly, when comparing responses within each group for
the individual scales that comprise the physical component
summary measure, significant improvements from baseline were
observed in the two-compound scalp formulation group for
physical functioning at week 4 (

 

P = 

 

0.027) and week 8 (

 

P = 

 

0.003),
for role physical at week 8 (

 

P = 

 

0.005), and for bodily pain at week
2 (

 

P = 

 

0.003), week 4 (

 

P < 

 

0.001), and week 8 (

 

P < 

 

0.001). There
were no significant changes from baseline on any of the individual
scales in the calcipotriol scalp solution group.

For the mental component summary measure, significant im-
provements from baseline were observed after 2 weeks (

 

P

 

 = 0.002)
in the two-compound scalp formulation group and remained
until the end of treatment (week 4, 

 

P

 

 = 0.017; week 8, 

 

P = 

 

0.004;
Fig. 2). A significant improvement from baseline was observed
only at week 8 in the calcipotriol scalp solution group (

 

P = 

 

0.04).
Analysis of the individual scales of the mental component summary
measure revealed significant improvements from baseline in the
two-compound scalp formulation group for vitality at weeks 4
and 8 (

 

P < 

 

0.001 for both time points), for social functioning at
week 2 (

 

P = 

 

0.006), week 4 (

 

P = 

 

0.014), and week 8 (

 

P = 

 

0.001),
and for mental health at week 2 (

 

P < 

 

0.001), week 4 (

 

P = 

 

0.002),
and week 8 (

 

P < 

 

0.001). There were no statistically significant
changes in the calcipotriol scalp solution group for any of
the individual scales, except mental health at week 4 (

 

P = 

 

0.048).
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The group differences in the results from SF-36v2 were not
significant.

The change in mean utility from baseline to week 8 was statis-
tically significant both in the two-compound scalp formulation
group (increase in mean from 0.7634 to 0.8054, 

 

P 

 

< 0.001) and in
the calcipotriol scalp solution group (increase in mean from
0.7736 to 0.7930, 

 

P = 

 

0.021). The mean change in utility from
baseline to week 8 was statistically significantly higher in the
group of responders (mean change = 0.0440) than in the group of
non-responders (mean change = 0.0167; 

 

P

 

 = 0.037).

 

Skindex-16

 

Within each treatment group, the changes from baseline for
the Skindex-16 total score were significant at weeks 2, 4, and 8

(

 

P < 

 

0.001; Fig. 3). For the individual scales, at weeks 2, 4, and 8,
there were significant changes from baseline in the two-compound
scalp formulation group in the symptoms, emotions, and
functioning scale scores (

 

P < 

 

0.001 for all time points; Fig. 4). In
the calcipotriol scalp solution group, there were significant changes
at week 4 (

 

P = 

 

0.007) and week 8 (

 

P < 

 

0.001) in the symptoms
component; at weeks 2, 4, and 8 (

 

P 

 

< 0.001 for all time points)
in the emotions component; and week 2 (

 

P = 

 

0.022) and week 4
(

 

P = 

 

0.019), and 8 (

 

P = 

 

0.002) in the functioning component.
There was a significant treatment difference in Skindex-16

total score in favour of the two-compound scalp formulation
over calcipotriol scalp solution at weeks 2 and 4 (

 

P < 

 

0.001) and
week 8 (

 

P = 

 

0.008). Analysis of the individual scale scores of the
Skindex-16 also showed significant treatment differences in favour

Table 1 Demographic and baseline characteristics of the 312 participants

Two-compound scalp 
formulation (n = 207)

Calcipotriol scalp 
solution (n = 105)

Age, years 50.8 ± 15.3 [18–91] 51.4 ± 15.6 [24–85]

Men, n (%) 90 ± 43.5 44 ± 41.9

Caucasian, n (%) 205 ± 99.0 104 ± 99.0

Duration of psoriasis, years 18.4 ± 13.8 [0–62] 19.3 ± 16.0 [1–70]

Investigator’s global assessment of disease severity on the scalp 

Moderate, n (%) 113 ± 54.6 64 ± 61.0

Severe, n (%) 78 ± 37.7 34 ± 32.4

Very severe, n (%) 16 ± 7.7 7 ± 6.7

SF-36v2 score

Physical component summary 51.4 ± 8.4 [22–67]* 52.3 ± 7.8 [30–63]†

Mental component summary 50.2 ± 9.4 [22–69] 51.0 ± 8.4 [26–67]†

Skindex-16 total score 51.5 ± 23.6 [0–100]‡ 49.6 ± 21.0 [2–91]§

*n = 181; †n = 96; ‡n = 159; §n = 83.

Values shown are mean ± standard deviation [range] unless otherwise specified.

Figure 1 Mean change in the physical 
component summary on the SF-36v2 
questionnaire from baseline to weeks 2, 4, 
and 8 following treatment with the two-
compound scalp formulation or calcipotriol 
scalp solution.**P < 0.01 vs. baseline.
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of the two-compound scalp formulation over calcipotriol scalp
solution (symptoms: 

 

P 

 

< 0.001 at weeks 2 and 4 and 

 

P

 

 = 0.004 at
week 8; emotions: 

 

P < 

 

0.001 at weeks 2 and 4 and 

 

P = 0.005 at
week 8; and functioning: P = 0.032 at week 4).

Product acceptability
More than 40% of patients treated with the two-compound scalp
formulation responded ‘very acceptable’ to all questions related to
product acceptability (in terms of the application properties of
the product). Although both medications generally had good
acceptance, these results favoured the application properties of the
two-compound scalp formulation over calcipotriol scalp solution:
47.6% vs. 41.8% found the overall impression of applying the
medication very acceptable and 47.4% vs. 34.1% found the
sensation related to application very acceptable.

Discussion
The present study used two validated QoL measures, one
measuring general health and one specific to skin disorders,
to investigate the effect of a two-compound scalp formulation
(calcipotriol plus betamethasone dipropionate) on QoL in patients
with psoriasis vulgaris of the scalp. The two-compound scalp
formulation, applied once daily, was shown to improve QoL
significantly from baseline, with a consistent effect that began
within 2 weeks of treatment. These improvements were seen
on both mental and physical functioning, highlighting the
broad impact that scalp psoriasis may have on QoL. In
addition, improvements specific to emotions, symptoms, and
functioning related to skin disorders were significantly better with
the two-compound scalp formulation than with calcipotriol scalp
solution.

Figure 2 Mean change in mental 
component summary on the SF-36v2 
questionnaire from baseline to weeks 2, 4, 
and 8 following treatment with the two-
compound scalp formulation or calcipotriol 
scalp solution.*P < 0.05 and **P < 0.01 vs. 
baseline.

Figure 3 Mean improvement in Skindex-16 
total score from baseline to weeks 2, 4, and 
8 following treatment with the two-
compound scalp formulation or calcipotriol 
scalp solution.***P < 0.001 vs. baseline.
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Figure 4 Mean improvement in Skindex-16 
(a) symptoms, (b) emotions, and (c) 
functioning scores from baseline to weeks 2, 
4, and 8 following treatment with the two-
compound scalp formulation or calcipotriol 
scalp solution.*P < 0.05, **P < 0.01 and 
***P < 0.001 vs. baseline.
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Psoriasis has been shown to cause as much disability as other
major chronic diseases including cancer, hypertension, and
diabetes.28 It is therefore necessary to assess QoL in addition to
traditional clinical assessments to obtain an overall view of
treatment success. The SF-36v2 is one of the most frequently
applied measures to assess general health and is used widely across
different medical disciplines.29 The improvements in general QoL
observed with the two-compound scalp formulation using this
instrument confirm that, despite the limited area of the scalp,
effective treatment of scalp psoriasis has an impact on the general
well-being of the affected patient. This was also confirmed by
significantly higher mean change in utility in the group of
responders than in the group of non-responders. These results
support the choice of SF-36v2 as a proper instrument to assess
changes in QoL related to the treatment of scalp psoriasis. The
Skindex-16 questionnaire focuses on skin disease and in our study
it reflected the impact of treatment on QoL issues related primarily
to scalp psoriasis.

As QoL measures are subjective, the most reliable analysis is to
follow individuals through the course of the study and compare
each treatment with its own baseline. Nevertheless, comparisons
between treatments provide useful additional information on the
impact of the therapies on mental and physical functioning, and
are used to support the within-group findings. In our study, between-
group differences were noted in favour of the two-compound
scalp formulation over calcipotriol scalp solution on the Skindex-
16, but not on the SF-36v2. These findings are not surprising,
however, as it is likely that general health (measured by the
SF-36v2) is less strongly influenced by treatment compared with
a measure more specifically related to the condition.

The results from the Skindex-16 indicate that treatment of
scalp psoriasis with either calcipotriol scalp solution or the two-
compound scalp formulation has a positive impact on emotions,
symptoms, and functioning (although a slight deterioration in the
physical component summary measure was observed for the
calcipotriol group, which was probably due to the high incidence of
local adverse effects, e.g. skin irritation, in this group22). However,
the results from SF-36v2 suggest that the mental aspects may be
more strongly affected than physical components by treatment.
Previous studies confirm that the principal impact of scalp psoriasis
on general QoL is related to psychological distress and mental
health, rather than physical functioning.23,24 Indeed, Heydendael
et al. found a significant correlation between scalp psoriasis and
the mental health score of the SF-36v2.23 As the utility score reflects
both mental and physical aspects of QoL, it is not surprising that
the change from baseline in mean utility was significant for both
groups.

The most common treatments for scalp psoriasis today include
topical steroids and vitamin D analogues.30 The current study
shows that combining these two treatments into a once-daily
formulation results in significant improvements in QoL compared
with baseline. The two active compounds, calcipotriol and

betamethasone dipropionate, have previously been combined in
an ointment and the combination has been used for the treatment
of psoriasis on the body.31,32 In accordance with our data, this
ointment has also been shown to improve QoL over baseline.33

These results clearly demonstrate the beneficial effects of combining
the two compounds.34

The evaluation of patient-based QoL assessments is limited by
the fact that the patients were not blinded as to which treatment
they were receiving. Due to the different physical characteristics of
the two study products, it was not possible to blind the treatment
assignment to the patients, and most patients probably recognized
the calcipotriol scalp solution from previous use. In addition, it is
possible that the permitted use of other anti-psoriatic treatments
to treat psoriasis affecting other areas of the body may have
affected the general QoL of the patient, thus making it difficult to
distinguish between the impact on QoL of changes in non-scalp
psoriasis (due to concomitant treatments) and scalp psoriasis (due
to study treatment). Changes in the Skindex-16, however, were
more likely to reflect only improvements specific to the effects of
the study treatments on scalp psoriasis, as patients were instructed
to answer the questions in relation to their scalp psoriasis. Further-
more, effects on QoL were only assessed over an 8-week period.
Further studies are required to confirm sustained improvements
in QoL over a longer period of disease management using the two-
compound scalp formulation in repeated courses.

In this study, the efficacy of the two treatments were also
compared, and calcipotriol plus betamethasone dipropionate
scalp formulation was shown to be statistically significantly more
effective than calcipotriol scalp solution.22 This efficacy result was
therefore reflected in the QoL outcome, in which the more
effective treatment was also the one that brought about better
improvements in patient QoL. This is supported by other studies,
which, like our study, suggest that there is a direct correlation
between clinical improvement of psoriasis and impact on QoL.33,35–37

Conclusion
The data reported in this study show that treatment with the
two-compound scalp formulation was consistently related to
rapid and continuous improvements in QoL. The improvements
in QoL were significantly in favour of the two-compound scalp
formulation compared with one of the most commonly used
treatments currently on the market.
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