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Betamethasone Dipropionate
Spray 0.05% Alleviates Troublesome
Symptoms of Plague Psoriasis

Linda Stein Gold, MD; Jerry Bagel, MD; Kent Allenby, MD; Srinivas Sidgiddi, MD

PRACTICE POINTS

- Pruritus is one of the most bothersome symptoms of
psoriasis; plaques located on the knees and elbows
remain hard to treat.

- Topical corticosteroids are the initial form of treat-
ment of localized plaque psoriasis.

- The choice of vehicle can change the penetration of
the medication, alter the efficacy, and minimize side
effects of the drug.

- Betamethasone dipropionate spray 0.05% is a
mid-potent corticosteroid that provides fast symptom
relief and early efficacy in clearing plaques, similar
to a high-potency topical corticosteroid but
with less potential for systemic absorption and
adverse events.

Patients consider pruritus and scaling to be the most bothersome
symptoms of psoriasis. Psoriatic. plagues on the knees and elbows
are widely considered difficult to treat because of the thicker stratum
corneum, which reduces. skin hydration and topical absorption. Beta-
methasone dipropionate (BD) spray 0.05% is a topical steroid with
demonstrated efficacy in treating plaque psoriasis. Post hoc analyses of
2 phase 3 trials were done to assess the efficacy of BD spray in relieving
the symptom of itching and improving the signs of erythema, scaling,
and plague elevation on plaques located on the knees and elbows
vs its vehicle and an augmented BD (AugBD) lotion 0.05%. Beta-

methasone dipropionate spray reduced the incidence of pruritus, with
approximately half of patients who reported itching at baseline showing
complete itch/relief by day 4. Betamethasone dipropionate spray also
reduced the signs. of psoriasis on knee and elbow plaques in more
patients than AugBD lotion at day 4, though the differences were not
statistically significant. Efficacy was similar between the 2 formulations
on days .8 and 15. Betamethasone dipropionate spray rapidly relieved
20of the most bothersome symptoms of psoriasis and improved psori-
atic signs in hard-to-treat knee and elbow plaques.
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Dsoriasis affects approximately 2% to 3% of the US
population and is characterized by plaques that are

red, scaly, and elevated.! Cutaneous symptoms of
the disease are described by patients as itching, burn-
ing, and stinging sensations. Large multinational and
US surveys have reported pruritus as patients’” most
bothersome symptom, with scaling/flaking reported as
the second most bothersome.?® Reported incidence rates
for itching range from 60.4% to 98.3%, with at least half
of these patients reporting daily or constant pruritus.>*”
Consequent effects on quality of life include impaired
sleep,® difficulty concentrating, lower sex drive, and
depression.” Despite these findings, pruritus is rarely
included in the efficacy assessments of psoriasis treat-
ments. In addition, 2 of the most commonly reported but
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difficult-to-treat locations for plaques are the outside of
the elbows (45%) and the knees (32%),">® areas where
the stratum corneum typically is thicker, less hydrated,
and less likely to absorb topical products.”! Clinical
studies have not focused specifically on these areas when
assessing treatments.

Topical corticosteroids have been the mainstay of
psoriasis therapy for decades because of their anti-
inflammatory and antiproliferative properties.” One
large multinational physician survey indicated that
75% of patients are prescribed topical steroids,'? which
are important for first-line treatment and are often
maintained as adjunctive therapy in combination with
other treatments for patients with extensive disease
or recalcitrant lesions.” Topical corticosteroids are
ranked into different classes based on their vasoconstric-
tor assay (VCA), a measure of skin blanching used as
a marker for vasoconstriction. Topical agents with VCA
ratings of mid-potency or superpotency are generally rec-
ommended for initial therapy, with superpotent agents
required for the treatment of thick chronic plaques.
However, longer durations of use may contribute to
systemic absorption and adverse events.”® The vehicle
composition is important for corticosteroid delivery and
retention at the site of pathology, contributing to the effi-
cacy of the steroid.'®' Selecting the appropriate steroid
and vehicle is important to maximize efficacy and mini-
mize adverse events.

Betamethasone dipropionate (BD) spray 0.05%uis ‘an
emollient formulation of 0.05% BD that can be sprayed
onto psoriatic plaques. The BD spray formulationwas
designed to penetrate the stratum cormeum and be
retained within the dermis and epidermis, the site of
T-cell activity that drives the psoriatic disease process."
In 2 phase 3 studies, BD spray.demonstrated the ability
to reduce the signs of plaque psoriasis with indication
of improvement by day 4.4 These studies also showed
improvement in the local cutaneous symptoms of itch-
ing, burning and stinging,.and pain. As a mid-potent
steroid, BD spray/displays less systemic absorption but
similar efficacy compared to a superpotent augmented
BD (AugBD) lotion in relieving the signs and symptoms
of plaque psoriasis.””

The objective of the current investigation was to
assess the ability of BD spray to relieve itching and to
clear plaque psoriasis on the knees and elbows utiliz-
ing post hoc analyses of the 2 phase 3 trials. The goal of
these analyses was to demonstrate BD spray as effective
at relieving the most troublesome signs and symptoms
affecting patients with plaque psoriasis.

METHODS

Study Design

Two phase 3 studies were conducted to demonstrate the
efficacy and safety of BD spray.”'* The design of the stud-
ies was similar™'® to allow the data to be pooled for post
hoc analyses.
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Both were US multicenter, randomized, vehicle-
controlled, double-blind, parallel-group studies compar-
ing the safety and efficacy of BD spray 0.05% (Sernivo,
Promius Pharma) with its vehicle formulation spray
(identical to BD spray, but lacking the active steroid
component).’*!® One of the studies also compared
BD spray with an AugBD lotion 0.05% (Diprolene,
Merck & Co). Adults with moderate plaque psoriasis
(investigator global assessment of 3; 10%—-20% body
surface area) were randomized to apply BD spray, vehicle
spray, or AugBD lotion (1 study only) twice daily to all
affected areas, excluding the face, scalp, and intertrigi-
nous areas for 28 days (BD spray and vehicle) or 14 days
(AugBD lotion, per product label).”

Assessments

Two post hoc analyses were conducted on data pooled
from the 2 phase 3 trials: (1) incidence of itching, and
(2) total sign score (ISS) for lesions located on the knees
and elbows.

Itching—Itching was assessed proactively by asking
patients if they were experiencing itching (yes/no) at each
visit (baseline and days 4, 8, 15, and 29) or had experi-
enced itching since their last visit. As itching could be
an adverse event of topical application, application-site
pturitus was also recorded.

Total Sign Score—For each patient, a target plaque was
selected that was representative of their psoriasis. The
plaque was assessed on a 3-point grading scale for each
of 3 key signs of plaque psoriasis: erythema, scaling, and
plaque elevation (Table 1) at baseline and days 4, 8, 15,
and 29. Total sign score was calculated by summing the
scores for these 3 signs, resulting in a score ranging from
0 to 9. Treatment success was measured as (1) achieving
a score of 0 or 1 (ie, reducing the plaque to clear or slight
to mild) for the individual signs of erythema, scaling, and
plaque elevation; and (2) achieving a TSS of 0 or 1 for all
3 signs—erythema, scaling, and plaque elevation—for
each target lesion. Total sign score was assessed proac-
tively for all patients.’!® The post hoc analysis reported
here examined patients whose target lesion was located
on either the knee or the elbow.

Statistical Analyses

Because both study protocols were identical, data were
pooled from the 2 phase 3 trials. All statistical analyses
were performed using SAS software (SAS Institute).
Two-sided hypothesis testing was conducted for all anal-
yses using a significance level of P=.05. Post hoc analyses
used Fisher exact test. No imputations were made for
missing data.

Statistical analyses of itching compared the incidence
of itching at each assessment time point (baseline and
days 4, 8, 15, and 29) between BD spray and vehicle and
between BD spray and AugBD lotion. Additional analysis
included a statistical test on the incidence of itching in
the subgroup of patients who reported itching at baseline.
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Statistical analyses for the knees and elbows included
only patients with their target lesion located on either the
knee or the elbow. Analyses compared BD spray with vehi-
cle and BD spray with AugBD lotion at days 4, 8, 15, and
29. Comparison with AugBD lotion treatment was up to
day 14 only, consistent with application time limits in the
AugBD lotion product label.*®

RESULTS

Patients

These analyses included data from the 628 patients enrolled
in the 2 phase 3 trials. Patients had similar baseline charac-
teristics across treatment groups (Table 2). Itching was the

TABLE 1. Scores for Signs of Target Lesion
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most common cutaneous symptom at baseline, reported
by almost two-thirds (n=392, 62.4%) of patients. Of the
628 patients, 236 (37.6%) had a target lesion located on the
elbow or knee selected for assessment. The mean baseline
body surface area was 13% to 14% across groups.

A post hoc analysis was performed on the subgroup
of patients who reported itching at baseline (N=392)
(eFigure 1). For these patients, almost half were itch
free by day 4 across all groups (49.3% BD spray, 48.2%
AugBD lotion, and 47.4% vehicle). By the end of treat-
ment, 65.9% of patients using BD spray and 58.3% of
patients using vehicle were itch free at day 29, with 56.9%
of AugBD lotion patients itch free at day 15.

Score Grade Erythema Scaling Plaque Elevation
0 Clear No evidence of No evidence of scaling No elevation of lesion above normal
erythema skin level
1 Slight to mild Faint to light red Fine scale partially Trace elevation to slight but definite
coloration covering the lesion elevation above normal skin surface
2 Moderate Definite red coloration ~ Somewhat coarse scale Definite elevation with rounded or
partially covering the lesion  sloped edges
3 Severe to very Dark red to beet red Coarse/thick scale, mostly  Marked elevation with hard,
severe coloration torcompletely covering the  distinct edges

lesion, and a rough surface

TABLE 2. Baseline Charagteristics

BD Spray AugBD Lotion Vehicle
(n=356) (n=90) (n=182)
Age,y
Mean (SD) 49.7 (14.62) 51.0 (12.75) 50.1 (13.46)
Median (minimum, maximum) 51 (18, 86) 51 (18, 78) 51 (20, 82)
Sex, n (%)

Male 225 (63.2) 56 (62.2) 109 (59.9)
Female 131 (36.8) 34 (37.8) 73 (40.1)
Mean BSA affected, % (SD) 13.4 (3.48) 13.6 (3.39) 13.2 (3.46)
Baseline itching, n (%)? 227 (63.8) 60 (66.7) 105 (57.7)

Target lesion on knee or elbow, n (%)? 133 (37.4) 32 (35.6) 71 (39.0)

Abbreviations: BD, betamethasone dipropionate; AugBD, augmented betamethasone dipropionate; SD, standard deviation; BSA, body

surface area.

2No imputations were made for missing data. Data are number (percentage) of patients with sign or symptom present at baseline.
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FIGURE 1. Sign scores of psoriatic target lesions located on the knees and elbows. Mean percentage of patients treated with betamethasone
dipropionate (BD) spray 0.05%, augmented betamethasone dipropionate (AugBD) lotion, or vehicle with a score of O (clear) or 1 (mild) for indi-
vidual signs: A, erythema; B, scaling; and C, plaque elevation.
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Application-site pruritus recorded as a treatment-
emergent adverse event was seen in low numbers and was
similar in proportion between the 2 steroid treatments
(7.7% BD spray, 6.7% AugBD lotion, and 14.4% vehicle).

Psoriasis Individual Sign Scores for Knee and
Elbow Plaques

Target lesions located on the knee or elbow represented
37.6% of all target lesions assessed. Efficacy analysis of
the pooled data on knee and elbow lesions revealed that
BD spray was similar to AugBD lotion in reducing sign
scores to 0 or 1 (Figures 1 and 2).

The percentage of patients reporting improvements
in erythema, scaling, and plaque elevation scores at day 4
were numerically but not statistically significantly greater
with BD spray vs AugBD lotion (eFigure 2).

The proportion of patients achieving treatment suc-
cess (defined as a score of 0 or 1) was comparable for the
2 products on day 15 for erythema (66.2% BD spray vs
62.5% AugBD lotion), scaling (70.7% BD spray vs
62.5% AugBD lotion), and plaque elevation (65.4%
BD spray vs 62.5% AugBD lotion) (Figure 1). From day 8,
BD spray reduced erythema and scaling in significantly
more patients than vehicle (P=.003 for both), and BD
spray reduced erythema, scaling, and plaque elevation in
more patients than vehicle from day 15 (P<.001 for all).
No statistically significant difference was found between
BD spray and AugBD lotion on erythema, scaling, and
plaque elevation scores.

Total Sign Score

Total sign score results showed that thesmean percent-
age of patients achieving a TSS of 0 ot 1for all signs for
lesions located on the knees or elbows was numerically

THERAPEUTICS FOR THE CLINICIAN

higher for BD spray vs AugBD lotion at day 4, but this
difference was not statistically significant (Figure 2).
Day 15 outcomes for TSS also showed a numerically
greater success rate for BD spray, but again this differ-
ence was not statistically significant (53.4% BD spray
vs 43.8% AugBD lotion). At days 15 and 29, significantly
more patients treated with BD spray achieved TSS of 0
or 1 for all 3 signs compared to those treated with vehicle
(P<.001). Improvement in TSS with BD spray continued
through to day 29 of the study.

COMMENT

In these post hoc analyses, mid-potency BD spray dem-
onstrated early relief of itching and early efficacy in the
treatment of psoriasis plaques on the elbows and knees
with minimal systemic absotption and a low rate of
adverse events.

Betamethasone dipropionate »spray and its vehicle
formulation relieved psoriatic itching with similar efficacy
to the superpotent AugBD steroid lotion. Notably, relief
was rapid, with approximately half of responding patients
reporting relief of itching by day 4. The results seen with
vehicle suggest that the emollient formulation of BD
spray is responsible for hydrating dry skin, contributing to
therelief of this cutaneous symptom. Dry skin can exacer-
bate itching, and emollients are recognized as being able
to alleviate itching by hydrating and soothing the skin.”

The second set of post hoc analyses reported here
demonstrated that BD spray was efficacious in clearing
the signs of psoriatic lesions on the difficult-to-treat
areas of the knees and elbows. Efficacy with BD spray
was similar to the superpotent steroid AugBD lotion,
with no statistical difference between the 2 products at
any time point. Betamethasone dipropionate spray was
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FIGURE 2. Total sign score (TSS) for lesions on the elbows and knees (<1 for each sign). Percentage of patients treated with betamethasone
dipropionate (BD) spray 0.05%, augmented betamethasone dipropionate (AugBD) lotion, or vehicle with a sign score of O or 1 for each of the

individual signs of erythema, scaling, and plaque elevation.
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significantly more effective than its vehicle in reducing
the signs of erythema and scaling from day 8 and plaque
elevation from day 15.

Rapid relief of symptoms is important for patient com-
fort and to improve treatment adherence. These analyses
showed that by day 4, BD spray resulted in numerically
higher percentages of patients achieving a score of 0
or 1 for the individual signs of erythema, scaling, and
plaque elevation compared to AugBD lotion. Of particular
note, 37.6% of patients treated with BD spray had scal-
ing scores of clear or almost clear by day 4 compared to
25.0% of patients treated with AugBD lotion. Scaling has
been consistently reported as the second most bother-
some symptom experienced by patients*® and has been
shown to be associated with decreased quality of life and
work productivity."

Betamethasone dipropionate spray has a rationally
designed vehicle, with the formulation selected specifi-
cally to maximize penetration of the product through the
stratum corneum and retention of BD steroid in the epi-
dermis and upper dermis while reducing absorption into
the systemic circulation.’ The reduced absorption into the
systemic circulation leads to less vasoconstriction; fewer
adverse events; and a “medium potent” VCA designation
compared to the “superpotent” designation of the AugBD
formulation, despite containing the same active ingredient.

These analyses demonstrate that BD spray is effective
at addressing 2 symptoms that patients with psoriasis con-
sider most bothersome: itching and scaling. Notably, BD.
spray was able to achieve these results rapidly,with many
patients experiencing improvements in 4 days. In. these
analyses, mid-potent BD spray demonstrated similar effi-
cacy to AugBD lotion, a superpotent stéroid formulation.

This analysis is limited by being:postshoc. Although
the statistical methodology is valid, the AugBD lotion arm
of the analyses was relatively small compared with the
BD spray and vehicle armsj as it was only included in 1 of
2 studies pooled.

CONCLUSION

Mid-potency BD ‘spray effectively improved the symp-
tom of itching and cleared hard-to-treat lesions on
knees and elbows with efficacy similar to a superpotent
AugBD formulation but with less systemic absorption.
Improvements were seen in erythema, scaling, and plaque
elevation. Reductions in psoriatic signs were observed
as early as day 4, with continued improvement seen
throughout the study period. These findings provide
evidence that BD spray can rapidly relieve 2 of the most
troublesome symptoms affecting patients with psoriasis
(itching and scaling), potentially improving quality of life.
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eFIGURE 1. Patients reporting complete relief of itching. Percentage of patients treated. with betamethasone dipropionate (BD) spray 0.05%,
augmented betamethasone dipropionate (AugBD) lotion, or vehicle who had reported itching at baseline and reported no itching at each assess-
ment (N=392).
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eFIGURE 2. Sign scores of 0 or 1 for psoriatic target lesions located on the knees and elbows at day 4. Mean percentage of patients treated
with betamethasone dipropionate (BD) spray 0.05%, augmented betamethasone dipropionate (AugBD) lotion, or vehicle with a score of O (clear)
or 1 (mild) for erythema, scaling, and plagque elevation and total sign score (TSS) of O or 1 for all 3 signs.
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