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Introduction: Psoriasis is a frequent inflammatory skin disease affecting ~2%-3% of the
population in western countries. Scaling of the psoriatic lesions is the most impairing symptom
in patients with psoriasis. In contrast to conventional keratolytic treatment concepts containing
salicylic acid or urea, a dimeticone-based medical device (Loyon®) removes scales in a physical
way without any pharmacological effect.

Obijective: To assess the efficacy and tolerability of a dimeticone-based medical device in
removal of scales in patients with psoriasis corporis/capitis under real-life conditions.
Methods: Forty patients with psoriasis capitis or corporis were included and received
once-daily treatments for 7 days. Clinical assessment of the psoriasis area severity index
score (psoriasis corporis) and the psoriasis scalp severity index score (psoriasis capitis)
was performed and evaluated at baseline, after 3 and 7 days of treatment. Baseline scaling
scores and redness scores were calculated for two target lesions of the scalp or the body on
a 5-point scale each.

Results: For the primary efficacy variable scaling score, a statistically significant decrease was
observed after treatment, with a relative reduction in scaling of 36.8% after 7 days of treat-
ment within patients affected by psoriasis capitis. Treatment success was achieved in 76.8% of
patients with psoriasis capitis, and time to treatment success was evaluated to be 4.14 days for
these patients and 4.33 days for patients suffering from psoriasis corporis.

Conclusion: In conclusion, this trial demonstrated that the dimeticone-based medical device
is a safe, well-tolerated, practicable, and efficient keratolytic compound, which can be well
implemented in and recommended for standard therapy of psoriasis.

Keywords: psoriasis, keratolysis, scaling, PSSI, PASI

Introduction

Psoriasis is a frequent, inflammatory chronic skin disease with a genetic predis-
position, affecting at least 2%—-3% of the population in western countries.' It is
characterized by isolated or generalized, usually symmetrical, heavily infiltrated
and well-demarcated, erythrosquamous plaques. Joint involvement is possible. In
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general, the severity of symptoms and the number and area
of lesions are measured using the psoriasis area severity
index (PASI) score for the assessment of psoriasis corporis
or the psoriasis scalp severity index (PSSI) score for the
assessment of psoriasis capitis.??

Currently, no cure is available for psoriasis and current
therapies are aiming at minimizing the severity and the extent
of'the disease and its interference with quality of life. Topical
treatments with corticosteroids or vitamin D3 analogs, as
well as phototherapy represent the agreed first-line therapy
for psoriasis.* Current guidelines recommend keratolytic
agents as basic therapy. By inducing keratolysis and subse-
quent descaling of affected skin areas, scaling that forms a
physical barrier and inhibits penetration of pharmacological
active substances is decreased.’

Most commonly used keratolytics are salicylic acid
or urea, with the first being the most commonly used
keratolytic compound.® Salicylic acid is most beneficial
in extremely thick or scaly psoriatic plaques.” However,
salicylic acid is not recommended in combination with
phototherapy, for its photoprotective properties, and the
application, especially on large-scale areas, bears the risk of
chronic or acute systemic intoxication.®!° Salicylic acid is
not recommended for the use in children and patients with
impaired renal function.'"!?

Urea moisturizes dry and scaly skin conditions.®!* Burn-
ing sensations (“stinging effect”) are the most common
side effects.!* However, when speaking of psoriasis capitis,
urea might affect physical hair condition and in part is not
able to meet patient’s expectations; therefore, compliance
and potentially resulting improvement in quality of life are
reported to be rather low."

A summary of the above leads to the conclusion that
there is still an unmet therapeutical need for a safe, efficient,
and feasible keratolytic agent that can be integrated in basic
therapy of psoriasis capitis and psoriasis corporis, as reported
by Jacobi et al.'®

In contrast to conventional treatment concepts, the
dimeticone-based medical device does not contain any
corticoids, antifungal medications, or salicylic acid. Unlike
with medicinal products, the formulation-induced descaling
is achieved not by pharmacological or immunological means
or by influencing metabolism, but physically.

Therefore, the objective of this noninterventional clinical
trial was to assess the effectiveness and tolerability of the
dimeticone-based medical device to facilitate the removal of
scales in patients with psoriasis on the scalp or skin of the
body under real-life conditions.

Methods
Study design, treatment, and clinical

assessment

The trial was designed as a single-center, noninterventional
clinical trial to assess the effectiveness and tolerability of
a dimeticone-based medical device (Loyon, CE certified
medical device, G. Pohl-Boskamp GmbH & Co. KG, Hohen-
lockstedt, Germany) to facilitate the removal of scaling after
topical application in patients with psoriasis corporis or
capitis in comparison to baseline.

The medical device represents a keratolytic preparation
for scaly skin diseases and contains dicaprylyl carbonate, a
fast-spreading emollient with high dermatological compat-
ibility, and dimeticones (polydimethylsiloxane/silicones),
which support the spreading properties and additionally serve
as skin protectants and moisturizers. As the components are
chemically inert, there are no pharmacological interactions
and no risk for systemic side effects. Due to its viscosity and
creeping/spreading properties, the medical device readily
flows underneath and between the corneocytes and removes
scaling.

The trial was performed in 40 patients with psoriasis on
the scalp or skin of the body. All patients received once-daily
treatments for 7 days with a final visit on day 8+1. The two
target areas were psoriasis-affected skin, located on the
scalp or the body. Clinical examinations of the patients were
performed after the informed consent form had been signed.
On the first day of the trial (baseline) two target lesions were
selected and documented in the case report form, and for
each patient both target lesions had to be located either on
the head or on the body. For psoriasis corporis, the PASI
score was calculated, and for psoriasis capitis, the PSSI
score was calculated. Baseline scaling scores and redness
scores were calculated for the two target lesions of the scalp
or the body on a 5-point scale each. The first treatment was
applied in the study center instructed by the study physician.
The patients washed off the product at home using their
normal skin and hair care products at the earliest 3 hours
after application, but exposure overnight was encouraged.
Treatments on days 2 and 3 were performed by the patients
in their private setting. On day 4, patients returned to the
dermatological center. Scaling scores and redness scores
were calculated for the two target lesions of the scalp or
of the body. For psoriasis of the body, the PASI score was
calculated, and for psoriasis capitis, the PSSI was calculated.
Safety variables were assessed and recorded. Treatments
on days 5, 6, and 7 were performed by the patients in their
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private setting. On day 8, patients returned for the final visit.
Scaling scores and redness scores were calculated for the
two target lesions of the scalp or of the body. For psoriasis
of the body, the PASI score was calculated, and for psoriasis
capitis, the PSSI score was calculated. Safety variables were
assessed and recorded.

Patients
Patients were included if they were male or female adults
(aged 218 years) with psoriasis on the scalp or on the body
with a scaling score of 21 on a 5-point scale. The trial col-
lective involved patients who were eligible for the intended
use of the product because of their degree of symptoms in
the opinion of the responsible physician or dermatologist and
who met the inclusion and exclusion criteria and who gave
their written informed consent for voluntary participation
in this trial as well as written consent according to §§4, 4a
Federal Data Protection Act for collecting their data.
Before the start of the trial, the trial protocol, all docu-
ments related to informed consent, and other appropriate
documents were submitted to the responsible ethics com-
mittee (Ethical Committee of the medical association Nor-
drhein) and a positive vote was obtained prior to inclusion of
patients. The CE-certified medical device was administered
in accordance with its intended use. This trial was carried out
in accordance with The Medical Device Law and with the
Helsinki Declaration of 1964, as revised in 2013.

Efficacy evaluation

The primary objective of this study was to gain evidence on
the efficacy of the dimeticone-based product in the treatment
of psoriasis as assessed by a reduction in scaling score. The
scaling scores were documented within the assessment of
PSSI or PASI, for each patient and target lesion. Furthermore,
as secondary efficacy variables, PSSI or PASI scores, redness
scores, and the time to treatment success were documented.
All patients showing a treatment success were considered as
responders. A treatment success was defined to be reduction
in scaling of at least one grade.

Safety evaluation

The number of patients, who experienced any adverse
events (AEs), and the incidence of AEs were summarized.
AE characteristics such as duration, outcome, and causal
relationship as assessed by the physician were documented.
Safety was evaluated after 3 and 7 days of treatment. Spon-
taneously noted complaints that were considered to be an
AE were documented in the reporting form for adverse

reactions with medical devices and a copy was sent to the
manufacturer.

Statistical analysis

Given the exploratory character of this study, no formal
sample size calculation was performed. A total number
of 40 patients was considered to be sufficient to meet the
objectives of the study. All analyses of the primary and
secondary endpoints were descriptive/exploratory in nature.
Demographic data were summarized using descriptive sta-
tistical methods. Numerical data were summarized by mean,
standard deviation (SEM = standard error of the mean),
median, minimum, and maximum. Categorical demographic
data were summarized by frequency tables. The clinical
assessment scores of scaling are presented by visit (baseline,
3 days, and 7 days) using frequency tables and descriptive
statistics. Primary objective (after 7 days of treatment) was
the reduction of the scaling score. Additionally, changes
from baseline in clinical assessment scores were evaluated
by descriptive statistics.

Within-group comparisons were carried out by paired
t-test to evaluate statistical significance of changes from
baseline values to day 4 (after 3 days of treatment) and from
baseline to day 8 (after 7 days of treatment). Differences were
considered statistically significant at p<0.05. The calculated
p-values are to be interpreted in a descriptive manner as no
formal hypotheses were prespecified and no adjustment for
multiplicity was applied.

Results

Demographic and baseline characteristics
In total, 40 patients were included within this study, with
a mean age of 48 years. Most of the patients were females
(77.5%). According to the subgroups investigated, most
patients were affected by psoriasis capitis (70%). Further-
more, the vast majority of patients (92.5%) were suffering
from psoriasis for 21 year.

Clinical assessment of scaling score

The scaling of psoriatic lesions was assessed for all sub-
jects at baseline (day 0), after 3 and 7 days of treatment.
For patients affected by psoriasis capitis or corporis, a
statistically significant decrease in scaling severity was
observed, resulting from treatment with the dimeticone-
based medical device (Figure 1). At baseline the mean
scaling score was 2.910.1 (meantSEM), followed by a
decrease in scaling to 2.1+0.1 (meantSEM; p<0.05) after
3 days of the therapy, resulting in a further decrease in
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Scaling score

Baseline

Figure | Change of scaling score during treatment period.

3 days
Time

7 days

Notes: Treatment with a dimeticone-based medical device leads to a reduction in scaling scores. Mean scaling scores were calculated for patients with psoriasis capitis or
corporis at baseline for 40 patients with n targets =80, after 3 days of treatment for 37 patients with n targets =74, after 7 days of treatment for 39 patients with n targets =78.
Values are given as arithmetic mean (+ standard error of the mean). *p<0.05, paired t-test.

scaling after 7 days of treatment, with a mean scaling score
of 1.910.1 (meantSEM). In general, a higher decrease in
scaling was identified in patients suffering from psoriasis
capitis, when compared to subjects affected by psoriasis
corporis (data not shown).

Analysis of responders in scaling

To evaluate the intensity of descaling depending on the
time, we analyzed the distribution of scaling severity at
baseline, after 3 and 7 days in all patients defined to be
responders. The proportions of responders who displayed
mild psoriasis capitis (Figure 2A) increased from 18.4%
at baseline to 63.2% defined to display mild or very mild
scaling after 3 days of treatment. After 7 days of treatment,
in total, 95.3% of responding patients were assessed to only
be affected by mild or very mild scaling. Within this group,
4.7% of patients were even assessed to be free of scaling.
At baseline 26.3% of responding patients were assessed to
display severe scaling. After 3 days of treatment this per-
centage was completely reduced to 0%. The proportion of
responders in psoriasis corporis displaying moderate scaling
decreased from 33.3% at baseline to 25.0% after 3 days of
treatment with a moderate increase to 28.6% at the end of
the therapy (Figure 2B). Within this subgroup of patients,
41.7% of responders displayed very mild scaling after 3
days of treatment, while at baseline none of these patients
were assessed to display very mild scaling. The proportions
of responders in psoriasis corporis suffering from severe
scaling completely shifted from initially 25% of patients to
0% after 3 days of treatment.

Treatment success in scaling

The assessment of treatment success in scaling as defined by
a reduction in scaling score of at least one grade revealed a
treatment success within 67.6% of patients suffering from
psoriasis capitis or corporis after 3 days of treatment. After
7 days of treatment, an improvement in scaling score of at
least one grade was observed in 73.1% of patients (Figure 3).
The overall average time to treatment success after therapy of
patients affected by psoriasis capitis was 4.14 days. Individu-
als suffering from psoriasis corporis experienced a treatment
success after 4.33 days (data not shown).

PSSI/PASI

PSSI was determined for each patient affected by psoriasis
capitis at baseline (day 0), after 3 days of treatment (day 4)
and 7 days of treatment (day 8), following standardized
schemes. At baseline, subjects affected by psoriasis capitis
showed a mean PSSI of 12.1+1.4 (meantSEM; Figure 4).
After 3 days of treatment a statistically significant reduction
to a mean PSSI of 8.7£1.2 (meantSEM) could be observed,
with a further decrease of mean PSSI to 7.9+0.9 (meantSEM)
after 7 days of treatment. This reduction corresponds to a
decrease in total PSSI by 33.4% after 7 days of therapy.
Furthermore, 64.0% of patients affected by psoriasis capitis
accomplished the PSSI25 after 3 days of treatment and 28.0%
even showed a PSSI50. Comparable effects were detected
when assessing the PASI of subjects suffering from psoria-
sis corporis over the period of the study (data not shown).
At baseline patients were assessed to have a mean PASI of
2.010.2 (meantSEM). After 3 days of treatment a reduction
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Figure 2 Responder analysis during treatment period.
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Notes: Stated are percentages of responding subjects affected by (A) psoriasis capitis or (B) psoriasis corporis that were assigned to defined severities in scaling by clinical
assessment. Proportions are given for baseline (A: n targets =38, B: n targets =24), after 3 days of treatment (A: n targets =38, B: n targets =20), and after 7 days of treatment

(A: n targets =43, B: n targets =22).

to a mean PASI of 1.8+0.2 (meantSEM) was documented,
with a further decrease of this score to 1.740.2 (meantSEM)
after 7 days of treatment. Here, responder analysis revealed
that 54.5% of patients accomplished the PASI25 after 7 days
of treatment (data not shown).

Clinical assessment of redness score and

induration of psoriatic lesions

Subjects affected by psoriasis capitis showed a mean redness
score of 2.31+0.1 (meantSEM) at baseline, which corresponds
to mild-to-moderate redness of the affected areas. After 3 days
of treatment the mean redness score decreased to 2.1£0.1
(mean+SEM). After 7 days of treatment the mean redness

score showed a further decrease to 2.0+0.1 (meantSEM),
thereby clearly shifting toward the classification “mild”.
The scores assessed for erythema within the PASI remained
rather unchanged throughout the course of the study (data
not shown).

Besides scaling and erythema, one third of the overall
PASI and PSSI scores is represented by the evaluation of
the induration/infiltration of the psoriatic lesions. Patients
affected by psoriasis capitis or corporis showed a mean
induration score of 1.8+0.1 (meantSEM) at baseline
(Figure 5). Three days of treatment with the medical device
induced a statistically significant reduction of this score to
1.1£0.1 (meantSEM), and after 7 days of treatment a further
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Figure 3 Treatment success in reduction of scaling score.

Notes: Stated are percentages of responding subjects affected by psoriasis capitis or corporis. Proportions are given in relation to baseline values for n targets =50 after

3 days of treatment, and n targets =57 after 7 days of treatment.
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Figure 4 Decrease in PSSI.

Notes: Mean PSSI scores were calculated for patients with psoriasis capitis at baseline (28 patients with n targets =56), after 3 days of treatment (25 patients with
n targets =50), and after 7 days of treatment (28 patients with n targets =56). Values are given as arithmetic mean (+SEM). *p<0.05, paired t-test.

Abbreviations: PSSI, psoriasis scalp severity index; SEM, standard error of the mean.
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Figure 5 Change of induration of psoriatic lesions during treatment period.
Notes: The induration score was assessed for subjects at baseline (40 patients with
n targets =80), after 3 days of treatment (35 patients with n targets =70), and after 7
days of treatment (39 patients with n targets =78). Mean induration scores are given
as arithmetic mean (+SEM). *p<0.05, paired t-test.

Abbreviation: SEM, standard error of the mean.

reduction to a mean induration score of 0.9+0.1 (meantSEM)
was observed.

Discussion

Psoriasis is a common and chronic skin disease affecting
~2%—3% of the population in industrialized countries and is
associated with a substantial social and psychological impact
on patient’s quality of life with significant implications on
physical, psychological, and social functioning.!® Affected
children may even encounter bullying.'” The impairment in
quality of life in subjects affected by psoriasis is equivalent
to that from major systemic diseases such as type 2 diabetes,
arthritis, or myocardial infarction.>'3! Especially severe
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scaling of the scalp appears to be burdensome and embar-
rassing for patients affected by psoriasis capitis, as the flaky
plaques in the hair can be mistaken for dandruff.?

The aim of this noninterventional clinical trial was to
assess the safety, the effectiveness, and tolerability of a
dimeticone-based medical device in facilitating the removal
of scaling after topical application in patients with psoriasis
corporis or capitis. Unlike medicinal products, the effect
the dimeticone-based medical device is achieved not by
pharmacological or immunological means or by metabolism,
but physically, thereby excluding the risk for systemic side
effects. Scales are removed in a strictly physical manner. The
physical properties of the medical device allow it to readily
flow underneath the scales, removing them in a gentle way.
Moreover, occlusive effects of the ingredients decrease the
transepidermal water loss and can improve the epidermal
barrier function. In conventional keratolytics occlusion can
only be achieved by covering the affected skin with a plastic
film. This commonly used technique impairs the patients’
compliance and bears the risk for an uncontrollable increase
in penetration enhancement.

In total, 40 patients were included, 28 (70%) subjects
affected by psoriasis capitis and 12 (30%) patients who
suffered from psoriasis corporis. The high percentage of
individuals affected by psoriasis capitis, who were willing to
participate in the study, might at least in part reflect the unmet
therapeutical need for an efficient, safe, and practicable kera-
tolytic compound, which can be integrated in basic therapy
for psoriasis. This higher frequency of psoriasis capitis we
observed within the study population corresponds to recent
literature, describing the scalp to be the most affected area
in patients with psoriasis,?! with a total prevalence of 2% in
Western Europe.>*

Evaluation of the scaling score as a primary efficacy
variable revealed a statistically significant decrease in scaling
severity for patients affected by psoriasis capitis or corporis.
This finding clearly underlines the potential benefit of a
treatment with the dimeticone-based medical device for a
difficult-to-treat area such as the human scalp. Responder
analysis of patients affected by psoriasis capitis revealed a
reduction of disease severity after 3 days of treatment, dem-
onstrating the improvement induced by the therapy. After 7
days of treatment, 95.3% of patients shifted to the categories
“mild” or “very mild” scaling. The described percentages
correspond to the evaluation of the secondary efficacy vari-
able “treatment success”, which shows a treatment success in
76.8% of patients with psoriasis capitis after 7 days of treat-
ment. The overall time to treatment success was evaluated to

be 4.14 days for patients affected by psoriasis capitis, indicat-
ing a fast onset of keratolysis. Responder analysis of patients
affected by psoriasis corporis showed that the proportion of
patients suffering from severe scaling completely shifted
from initially 25% of patients to 0% already after 3 days of
treatment, confirming the fast onset of keratolysis induced
by treatment with the dimeticone-based medical device. This
subgroup of patients experienced a treatment success after
4.33 days of therapy.

Treatment compliance in psoriasis capitis is rather poor."
Furthermore, patients with scalp psoriasis suffer from a
lower quality of life related to the highly visible site of their
psoriatic lesions, irrespective of the severity of their disease
as a whole.? Therefore, a rather short duration of the treat-
ment period, as seems to be optimal for the application of this
product, might be beneficial to increase patient’s compliance
and in turn quality of life.

Over the course of the treatment, the total PSSI score
showed a significant reduction of 34.7% and the PASI was
assessed to be reduced as well. Again, treatment efficacy was
higher in patients affected by psoriasis capitis.

Interestingly, and although not primarily addressed by
the product, a reduction in documented redness scores was
observed after treatment. Desquamation and descaling would
in general be expected to expose the underlying inflamed area
of psoriatic lesions, thereby rather inducing elevated scores
for redness and erythema, given the potentially positive cor-
relation with descaling. Here, the reduction in redness scores
observed throughout the course of the study might result
from the physically induced desquamation and descaling
that contribute to the removal of proinflammatory media-
tors like cytokines and chemokines present within psoriatic
lesions. Thereby proinflammatory signal cascades and the
resulting feedback to immune cells would be interrupted.
The cytokines interleukin 17, interferon gamma, interleukin
22, and tumor necrosis factor alpha are described as inducing
keratinocyte proliferation as well as chemokine, cytokine,
and antimicrobial peptide production from these cells. This
becomes a self-amplifying loop, where these products act
back on immune cells to perpetuate the cutaneous inflamma-
tory process.?* Therefore, removal of these mediators present
within psoriatic lesions induced by the physical mode of
action of the treatment might contribute to the attenuation
of cutaneous inflammation.

In addition, induration of psoriatic lesions was reduced
after treatment. The removal of inflammatory mediators
might contribute to the reduction of infiltrating immune cells,
thus inducing a decrease in induration scores.
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Throughout the course of the study no serious adverse
event occurred. In total, one AE was noted, which was
assessed not to be product related (a common cold). No other
complaints or incidences were reported and only one dropout
occurred because of administrative reasons, demonstrating
the safe use of the medical device. Redness score was also
assessed to monitor potential skin irritation as closely as
possible. As shown, the mean redness score even showed
a reduction throughout the study period, demonstrating the
absence of any skin-irritating potential.

This study is limited by the relatively small number of
patients included (n=40) and lack of a control group. Fur-
thermore, no assessment was performed between baseline
(day 0) and day 4 (after 3 days of treatment). Therefore,
potential onset of keratolysis as early as before day 4 was
not monitored. Resulting from the noninterventional char-
acter of this study, safety and efficacy were not evaluated in
direct comparison to an active comparator (e.g., preparations
containing salicylic acid or urea). However, within a proof-
of-concept pilot study, Hengge showed that the formulation
is well tolerated, safe, and effective in facilitating the removal
of scaling in infants and children with infantile seborrheic
eczema, a common condition in infants, characterized by
scaly patches on the scalp.”

Conclusion
In conclusion, this noninterventional clinical trial demon-
strated that the dimeticone-based medical device is a safe,
well-tolerated, practicable, and efficient keratolytic com-
pound that can be implemented in standard psoriatic care
by removing scaling that forms a physical barrier and thus
inhibits penetration of pharmacological active substances.
In comparison to keratolytic compounds containing sali-
cylic acid or urea, the dimeticone-based medical device can
be applied in long-term use settings, on large-scale areas
in high doses/amounts, as the medicinal product does not
induce any side effects, systemic reaction, or intoxication. On
difficult-to-treat areas such as the scalp, this product could
be shown to be practicable in daily application. Especially
the early treatment response as shown in this trial could well
lead to higher patient acceptance and adherence to treatment
regimes, thereby improving quality of life of subjects affected
by psoriasis. In line with the previous findings,* this nonin-
terventional clinical trial confirms that the medical device
is effective and safe in removing scales independent of the
underlying disease.

Taken into account the limitations of the noninterven-
tional design, further clinical trials including appropriate

controls should be performed in order to evaluate the
efficiency of the medical device in direct comparison to an
active comparator.
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