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ABSTRACT

Introduction: Psoriasis is a chronic, inflamma-
tory disease, which ranges in severity from mild
to severe. Although topical therapies are fre-
quently used to treat mild disease, they are not
routinely used to treat patients with moderate-
to-severe disease who have a larger proportion
of their body surface area (BSA) affected (C 5%
BSA). Based on well-controlled trials in adults
with mild-to-severe disease, fixed-dose combi-
nation calcipotriol 50 lg/g ? betamethasone
dipropionate 0.5 mg/g (Cal/BD) cutaneous
foam has been approved (Enstilar�, LEO
Pharma) in the USA and EU for the treatment of
psoriasis vulgaris for up to 4 weeks in adults. In

this post-hoc subgroup analysis, we used pooled
data from phase II/III trials to investigate the
efficacy and safety of Cal/BD cutaneous foam in
patients with moderate-to-severe psoriasis.
Methods: Patients included in this analysis had
psoriasis affecting 5–15% BSA and a physician’s
global assessment (PGA) C 3. Endpoints inclu-
ded: treatment success by PGA (rating: clear/al-
most clear), patient’s global assessment (PaGA)
at week 4 (rating: clear/very mild) and safety.
Results: A total of 340 patients in the three
randomized trials met the BSA/PGA inclusion
criteria, of whom 254 were treated with Cal/BD
foam and 86 with vehicle foam. Treatment
success by PGA and PaGA at week 4 was
achieved in 143 (58.1%) and 138 (56.1%)
patients receiving Cal/BD foam, respectively,
versus three (3.6%) and 14 (16.7%) patients
receiving vehicle foam. Sixty-six adverse events
(AEs) occurred in 47 (18.5%) patients receiving
Cal/BD foam and 11 AEs occurred in 11 (12.8%)
patients receiving vehicle foam. Three severe
AEs and 15 non-serious treatment-related AEs
occurred in patients receiving Cal/BD foam.
Conclusion: The results from three clinical tri-
als analyzed together show that topical Cal/BD
foam is well tolerated and efficacious for treat-
ing patients with moderate-to-severe disease.
Data support Cal/BD foam as a potential topical
therapy for moderate-to-severe psoriasis.
Trial registrations: ClinicalTrials.gov registra-
tion numbers: NCT01866163, NCT02132936,
NCT01536886.
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Key Summary Points

Topical therapies are not routinely used to
treat patients with moderate-to-severe
psoriasis despite approval for use in
patients with mild-to-severe psoriasis.

The aim of this post-hoc subgroup analysis
of three clinical trials was to provide data
on the efficacy and safety of fixed-dose
combination calcipotriol 50 lg/g plus
betamethasone dipropionate 0.5 mg/g
(Cal/BD) cutaneous foam in patients with
moderate-to-severe psoriasis.

Treatment success as assessed by
physician’s global assessment and
patient’s global assessment at week 4 was
achieved in 58.1 and 56.1% patients
receiving Cal/BD foam, respectively,
versus 3.6 and 16.7% patients receiving
vehicle foam.

The data support Cal/BD foam as a
potential topical therapy for moderate-to-
severe psoriasis

INTRODUCTION

Psoriasis vulgaris is a chronic, inflammatory,
multifactorial disease with skin and joint man-
ifestations [1] and is associated with multiple
comorbidities and clinical features, including
psoriatic arthritis, metabolic syndrome, cardio-
vascular disease, hepatic steatosis and increased
spleen volume [2, 3]. Psoriasis ranges in severity
from mild to severe, with varying proportions of
body surface area (BSA) being affected [4].
Among adults, psoriasis is typically mild,
defined as affecting\ 5% BSA, and is treated
with topical therapies [1, 4]. Patients with
moderate-to-severe disease have a larger

proportion of BSA affected (C 5%) [4] and are
treated with systemic and biologic therapies [5].
Many topical therapies are approved to treat
patients with moderate-to-severe psoriasis,
although these are predominantly used to treat
mild disease [1].

To improve upon the cosmetic properties
and established efficacy profile of fixed-dose
combination calcipotriol (50 lg/g; as monohy-
drate; Cal) plus betamethasone (0.5 mg/g; as
dipropionate; BD) ointment and gel formula-
tions, a foam formulation was developed. When
applied, Cal/BD foam forms a stable, supersat-
urated solution on the skin, leading to increased
skin penetration and local bioavailability of
both components, compared with other for-
mulations [6]. The topical, fixed-dose combi-
nation of Cal/BD foam is currently approved in
the USA (in adults and adolescents) and EU (in
adults) for the treatment of plaque psoriasis
[7, 8]. The efficacy and safety of Cal/BD foam in
adult patients with mild-to-severe psoriasis have
been evaluated in several clinical trials. In three
randomized controlled trials (NCT01866163 [9],
NCT02132936 [10], NCT01536886 [11]), treat-
ment with Cal/BD demonstrated superior effi-
cacy over the comparators after 4 weeks of
treatment.

Clinical case reports and non-interventional
studies indicate that Cal/BD foam can also be
used to treat patients with moderate-to-severe
psoriasis [12]. In a real-world study in Germany,
43% of patients with severe psoriasis achieved
treatment success after 4 weeks of once-daily
Cal/BD foam, as assessed by investigator’s global
assessment (IGA); adverse events (AEs) were
reported in a minority of patients (7%) [13].
Similarly, results from a real-world, 4-week,
prospective study evaluating Cal/BD foam in
adult patients with moderate-to-severe plaque
psoriasis and involvement of the palmar area
demonstrated an improvement in assessments
of disease severity and cutaneous pain associ-
ated with skin lesions [14].

This post-hoc subgroup analysis was under-
taken to determine the efficacy and safety of
Cal/BD foam in patients with psoriasis vulgaris
with 5–15% BSA and a physician’s global
assessment (PGA) of C 3, in a pooled dataset
from the three randomized trials listed above.
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The post-hoc analysis will better aid clinical
decisions on the use of topical therapy in
patients with moderate-to-severe disease, a
population for which it is not routinely used.

METHODS

Trial Design

This was a post-hoc subgroup analysis in
patients with psoriasis affecting 5–15% BSA and
a PGA C 3. Data were pooled from one phase II
and two phase III trials (NCT01536886,
NCT01866163, NCT02132936), which evalu-
ated the efficacy and safety of Cal/BD foam
versus foam vehicle in adult patients with mild-
to-severe psoriasis vulgaris (2 of the pooled trials
also included evaluation of Cal/BD gel and Cal/
BD ointment, respectively). Detailed methods
for each individual trial, including protocol
approvals, registration and patient consents, are
published elsewhere [9–11].

Approval was obtained from all relevant
Institutional Review Boards and/or Indepen-
dent Ethics Committees and Regulatory
Authorities prior to the enrollment of patients.
All patients provided written informed consent.
The trials were conducted in accordance with
the Declaration of Helsinki 1964, as revised
2013, concerning human and animal rights,
Good Clinical Practice and Ethical Principles for
Medical Research Involving Human Subjects.

Interventions

Patients were treated with the once-daily, fixed-
dose combination of Cal/BD foam (Cal 50 lg/g;
BD, 0.5 mg/g) or foam vehicle for up to 4 weeks
in two of the trials and up to 12 weeks in the
third trial. For reporting consistency, this
pooled analysis included the trial data collected
up to week 4.

Endpoints

The primary efficacy endpoint was treatment
success at week 4 by PGA (defined as clear/al-
most clear [10] according to the 5-point PGA

scale of clear, almost clear, mild, moderate and
severe). Treatment success by PGA was also
assessed at week 1 and week 2. Other efficacy
endpoints included: treatment success by
patient’s global assessment (PaGA; defined as
clear/very mild); itch score (by visual analog
scale, 0–100); modified Psoriasis Area and
Severity Index (mPASI; excluding the head);
and PASI75 (at least 75% reduction in mPASI
from baseline) at week 4. The weekly amount of
product used during the total treatment period
and safety AEs were monitored throughout.

Statistical Analysis

Between-group differences (Cal/BD foam vs.
foam vehicle) were analyzed using a
Cochran–Mantel–Haenszel test adjusted for the
original trial, and analysis of covariance adjus-
ted for the original trial and baseline score. SAS
version 9.4 statistical software (SAS Institute,
Cary, NC, USA) was used during the analysis.

RESULTS

Demographics and Baseline
Characteristics

The overall pooled population included 848
randomized patients, of whom 340 (40.1%) had
psoriasis affecting 5–15% BSA and PGA C 3 and
were therefore included in the post-hoc analy-
sis. Of these 340 patients, 254 (74.7%) received
Cal/BD foam, and 86 (25.3%) received foam
vehicle. Of those included in the post-hoc
analysis 325 (95.6%) completed the trials: 244
(96.1%) in the Cal/BD foam group and 81
(94.2%) in the foam vehicle group.

Baseline characteristics are listed in Table 1.
Median BSA affected by psoriasis at baseline was
7.0% for both treatment groups. At baseline,
230 (90.6%) and 78 (90.7%) patients had mod-
erate psoriasis by PGA in the Cal/BD and vehicle
foam groups, respectively.
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Efficacy

Treatment Success
Treatment success by PGA at week 4 was
achieved by 143 (58.1%) and three (3.6%)

patients in the Cal/BD foam and foam vehicle
groups (P\ 0.001), respectively (Fig. 1). At week
1, treatment success by PGA was achieved by 22
(8.8%) and two (2.4%) patients who received
Cal/BD foam and foam vehicle (P = 0.044),
respectively. At week 2, treatment success by

Table 1 Baseline characteristics of patients according to treatment group

Baseline characteristic Cal/BD foam (n = 254) Foam vehicle (n = 86)

Age (years), mean (SD) 52.4 (13.7) 47.9 (14.3)

Sex, n (%)

Female 83 (32.7) 41 (47.7)

Male 171 (67.3) 45 (52.3)

Race, n (%)a

Native American or alaska native 2 (0.8) 0 (0.0)

Asian 2 (0.8) 1 (1.2)

Black or African American 14 (5.5) 4 (4.7)

Native Hawaiian or other Pacific Islander 1 (0.4) 1 (1.2)

White 227 (89.7) 80 (93.0)

Other 7 (2.8) 0 (0.0)

BMI (kg/m2), mean (SD) 31.4 (7.0) 31.8 (7.5)

Duration of psoriasis (years), mean (SD) 18.1 (14.7) 17.3 (13.3)

PGA, n (%)

Moderate 230 (90.6) 78 (90.7)

Severe 24 (9.5) 8 (9.3)

BSA (%), mean (SD) 8.0 (2.8) 8.4 (3.3)

mPASI at baseline, mean (SD) 8.4 (4.0) 8.2 (3.6)

PaGA at baseline, n (%)

Very mild 1 (0.4) 2 (2.3)

Mild 44 (17.3) 15 (17.4)

Moderate 159 (62.6) 57 (66.3)

Severe 50 (19.7) 12 (14.0)

Itch score, mean (SD)b 48.9 (28.9) 54.9 (28.5)

BMI body mass index, BSA body surface area, Cal/BD foam fixed-dose combination calcipotriol/betamethasone dipropi-
onate cutaneous foam, mPASI modified Psoriasis Area and Severity Index, PaGA patient’s global assessment, PGA
physician’s global assessment, SD standard deviation
a Cal/BD group, n = 253
b Cal/BD group, n = 251; foam vehicle group, n = 85
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PGA was achieved by 72 (28.8%) patients
receiving Cal/BD foam and two (2.4%) patients
receiving vehicle (P\0.001).

Treatment success by PaGA at week 4 was
achieved by 138 (56.1%) and 14 (16.7%)
patients in the Cal/BD foam and vehicle groups
(P\0.001), respectively (Fig. 1).

Other Efficacy Endpoints

Mean itch scores decreased from a baseline of
48.9 (standard deviation [SD] 28.9) and 54.9 (SD
28.5) in the Cal/BD foam and foam vehicle
groups, respectively, to 9.2 (SD 18.5) and 30.7
(SD 26.8) at week 4 (Fig. 2). Least squares (LS)
mean itch values at week 4 were 10.0 and 30.8

(P\0.001) in the Cal/BD and vehicle groups,
respectively.

By week 4, 136 (55.3%) patients achieved
PASI75 in the Cal/BD group compared with
three (3.6%) in the foam vehicle group
(P\0.001). Mean mPASI decreased from a
baseline of 8.4 (SD 4.0) in the Cal/BD foam
group and 8.2 (SD 3.6) in the vehicle group, to
2.2 (SD 2.1) in the Cal/BD foam group and 5.8
(SD 2.7) in the foam vehicle group (Fig. 3). LS
mean mPASI values at week 4 were 2.3 and 6.0
(P\0.001) in the Cal/BD and vehicle groups,
respectively.

Drug Usage

Mean weekly amount of product used was
32.4 g (SD 20.5) and 35.8 g (SD 22.9) in the Cal/
BD foam and vehicle groups, respectively.

Safety

A total of 77 AEs was reported: 66 AEs in 47
(18.5%) patients receiving Cal/BD foam versus
11 AEs in 11 (12.8%) patients receiving foam
vehicle (P = 0.25) (Table 2). Ten (3.9%) patients
in the Cal/BD foam group experienced 15
treatment-related AEs and two (2.3%) patients
in the foam vehicle group experienced two
treatment-related AEs (P = 0.5). The most com-
mon treatment-related AE was pruritus (3
events in 3 patients in the Cal/BD group); all
other treatment-related AEs were reported in no
more than one patient each. Two (0.8%)
patients in the Cal/BD foam group experienced
three severe AEs, all of which were treatment
related (application-site pruritus, pruritus and
erythema), and no severe AEs were reported in
the foam vehicle group. No serious AEs were
reported in either group. AEs relating to steroid
use that were reported by[ 1 patient were
pruritus and folliculitis; these were experienced
by three (1.2%) and two (0.8%) patients in the
Cal/BD group, respectively. All five of these
patients had BSA B 10% at baseline and applied
a weekly average of between 6.3 and 55.7 g of
Cal/BD foam.

Fig. 1 Treatment success at week 4 by physician’s global
assessment (PGA) and patient’s global assessment (PaGA)
in the group treated with the fixed-dose combination
calcipotriol/betamethasone dipropionate cutaneous foam
(Cal/BD foam) and the group treated with vehicle (foam
vehicle)

Fig. 2 Mean itch score in the Cal/BD foam and foam
vehicle groups
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DISCUSSION

In this post-hoc subgroup analysis, patients
with psoriasis vulgaris, with a BSA of 5–15% and
a PGA of C 3, treated with Cal/BD foam showed
significant improvements in assessments of
disease severity at week 4 versus patients who
received foam vehicle.

Patient perception of Cal/BD foam treatment
success at week 4 was similar to that reported by
the investigators (56.1% by PaGA and 58.1% by
PGA). Cal/BD foam treatment was generally
well tolerated in this patient population, with a
safety profile similar to that seen in the overall
populations in each individual trial included in
the analysis (patients with mild-to-severe pso-
riasis) [9–11].

This population was chosen to investigate
whether Cal/BD foam could be a feasible treat-
ment option for patients with at least moderate
psoriasis; therefore, patients with psoriasis
affecting\ 5% BSA and a PGA of\3 were
excluded. Patients with BSA[15% were also
excluded since it is not practically feasible or
routinely recommended to treat this patient
population using topical treatments alone
[1, 4]. Concerns over systemic absorption when
using high topical-treatment doses have been
raised [15]. In many cases of moderate-to-severe
psoriasis treated with systemic therapies,

complete clearance is not achieved, with resid-
ual and localized areas of psoriasis remaining
[16]. Thus, Cal/BD foam is frequently used as an
adjunct treatment to improve treatment out-
comes when complete clearance is not achieved
with systemic therapies alone.

In the Cal/BD group, two patients experi-
enced folliculitis and three experienced pruritus
(AEs relating to steroid use as determined by the
investigator). These patients had a BSA B 10%
at baseline and applied a weekly average of
between 6.3 and 55.7 g of Cal/BD foam (not
exceeding the maximum dose as per the label
[8]); thus, the AEs were probably caused solely
by the topical application of Cal/BD foam and
were not related to systemic absorption. Fur-
thermore, in a recent clinical trial, maximal use
of Cal/BD foam did not result in any effect on
adrenal function and had no clinically relevant
effect on calcium homeostasis [17].

Adherence to therapy is a major problem in
patients with psoriasis, particularly for those
with moderate-to-severe disease [18]. Patients
with severe, widespread disease frequently lose
confidence in the efficacy of a treatment, lead-
ing to non-adherence [19]. Time to improve-
ment has therefore been highlighted as an
important attribute of psoriasis treatments [20].
In the pooled analysis reported here, treatment
success by PGA was achieved by 72 patients

Fig. 3 Mean modified Psoriasis Area and Severity Index (mPASI) in the Cal/BD foam and foam vehicle groups
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(28.8%) as early as week 2, compared with only
2 (2.4%) patients in the foam vehicle group.
Furthermore, an analysis of speed of action of
Cal/BD foam, performed on the overall popu-
lation of these three trials, demonstrated a rapid
onset of action with Cal/BD and a greater effi-
cacy versus foam vehicle, even in patients with

moderate-to-severe psoriasis [21]. These obser-
vations are consistent with increased skin pen-
etration and local bioavailability associated
with application of the stable, supersaturated
Cal/BD foam [6].

Patients’ perception of treatment success at
week 4 (as evidenced by PaGA score), the

Table 2 Overview of adverse events according to treatment group

Event Cal/BD foam (n = 254) Foam vehicle (n = 86)

Number of
AEs

Number of
patients

% of
patients

Number of
AEs

Number of
patients

% of
patients

Total AEs 66 47 18.5 11 11 12.8

Severe AEs 3 2 0.8 0 0 0.0

Serious AEs 0 0 0.0 0 0 0.0

Treatment-related AEs 15 10 3.9 2 2 2.3

Treatment-related AEs by SOC and PTa

General disorders and

administration site conditions

5 4 1.6 1 1 1.2

Application site pain 2 1 0.4 0 0 0.0

Application site pruritus 1 1 0.4 1 1 1.2

Application site discolouration 1 1 0.4 0 0 0.0

Application site reaction 1 1 0.4 0 0 0.0

Skin and subcutaneous tissue

disorders

6 4 1.6 1 1 1.2

Pruritus 3 3 1.2 1 1 1.2

Blister 1 1 0.4 0 0 0.0

Erythema 1 1 0.4 0 0 0.0

Skin irritation 1 1 0.4 0 0 0.0

Infections and infestations 1 1 0.4 0 0 0.0

Folliculitis 1 1 0.4 0 0 0.0

Injury, poisoning and procedural

complications

1 1 0.4 0 0 0.0

Burns, first-degree 1 1 0.4 0 0 0.0

Investigations 2 1 0.4 0 0 0.0

Blood calcium increased 2 1 0.4 0 0 0.0

AE adverse events, PT preferred term, SOC system organ class
a Classification is according to MedDRA (Medical Dictionary for Regulatory Activities) version 15.1 (https://www.meddra.
org/)
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reported improvements in itch and the tolera-
ble safety profile all suggest the potential for
improved treatment adherence in patients with
moderate-to-severe psoriasis.

Adherence to topical treatments is higher in
clinical trial settings than in everyday practice,
which highlights one limitation of these pooled
trials [22]; however, previous studies of Cal/BD
foam administered once daily have indicated
that treatment success rates are also high in the
real world in patients with psoriasis [12–14]. An
additional limitation is that this was a post-hoc
subgroup analysis based on pooled data from
three trials, which were not initially designed to
answer this particular research question. In
addition, the majority of patients in this post-
hoc analysis were white, and so our findings
may not be generalizable to all populations.

CONCLUSION

There are very few studies evaluating the use of
topical treatments in patients with moderate-to-
severe psoriasis. Therefore, this analysis of
pooled data from three randomized, vehicle-
controlled trials adds valuable information
supporting the use of Cal/BD foam as an
important potential treatment option for this
patient population.
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