
March 2022 242 Volume 21  •  Issue 3

Copyright © 2022 ORIGINAL ARTICLE Journal of Drugs in Dermatology

SPECIAL TOPIC

Pooled Analysis Demonstrating Superior Patient-
Reported Psoriasis Treatment Outcomes for Calcipotriene/
Betamethasone Dipropionate Cream Versus Suspension/Gel

April W. Armstrong MD,a Andreas Pinter MD,B Johan Selmer MD,c Morten Præstegaard PhD,c 
Adam Reich MD,d John Koo MDe 

aUniversity of Southern California, Los Angeles, San Francisco, CA, USA 
BUniversity Hospital Frankfurt am Main, Department of Dermatology, Frankfurt am Main, Germany 

cMC2 Therapeutics, Hørsholm, Denmark 
dDepartment of Dermatology, University of Rzeszów, Rzeszów, Poland 

eUniversity of California, San Francisco, Department of Dermatology, Psoriasis and Skin Treatment Center, San Francisco, CA, USA

Background: Calcipotriene and betamethasone dipropionate (CAL/BDP) cream is a novel treatment of plaque psoriasis based on PAD™ 
Technology (PAD-cream) designed to improve patient reported treatment satisfaction and quality of life (QoL).
Method: A pooled analysis of patient reported outcomes from two phase 3, multicenter, randomized, investigator-blind, active, and 
vehicle-controlled trials evaluating a total of 1271 patients with mild to moderate plaque psoriasis according to the Physician Global 
Assessment (PGA) scale. Products were applied once daily for 8 weeks.
Results: The proportion of patients evaluating their treatment to have improved by 2 grades to clear or very mild disease on the 5-grade 
Subject Global Assessment (SGA) scale, defined as SGA Success, was significantly higher in the CAL/BDP PAD-cream group compared 
to active comparator (CAL/BDP suspension/gel) (week 8, 44.2% vs 27.9%, P<0.0001). A Dermatology Life Quality Index (DLQI) score of 
0 or 1, indicating no impact of disease on the patient's life, was obtained by 43.8% of patients at week 8 in the CAL/BDP cream group 
versus 34.2% in the CAL/BDP suspension/gel group (P=0.0005). CAL/BDP PAD-cream demonstrated significantly greater psoriasis 
treatment convenience compared to CAL/BDP suspension/gel at all studied time points, including questions addressing greasiness of 
the formulation and overall satisfaction of treatment.
Conclusion: CAL/BDP PAD-cream is a novel topical treatment for psoriasis, which through PAD™ Technology offers substantial 
improvement in QoL and treatment satisfaction for patients. Given these data, CAL/BDP PAD-cream may lead to better adherence to 
treatment, which ultimately could result in better treatment outcomes in clinical practice.
ClinicalTrials.gov: NCT03308799 and NCT03802344.
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 ABSTRACT

 INTRODUCTION

Atrusted and well-known topical treatment of plaque 
psoriasis is the fixed-dose combination of calcipotriene 
(CAL; Vitamin D analogue) and betamethasone 

dipropionate (BDP; corticosteroid).  There is a solid scientific 
rationale for the combination of a Vitamin D analog and a 
corticosteroid.1-3 The efficacy and safety of topical formulations 
containing fixed-dose combinations of CAL and BDP have 
repeatedly been demonstrated in clinical trials.4-7 The CAL/
BDP combination is recommended by European guidelines, 
the Canadian Dermatology Association,8 and the joint AAD-
NPF guidelines.9 However, the combination of CAL/BDP 
is challenging to formulate into a topical treatment. In an 
aqueous environment, CAL and BDP are incompatible because 
CAL requires basic conditions to maintain stability, whereas 

betamethasone requires acidic conditions. Therefore, the 
already marketed CAL/BDP fixed-dose combination products 
are non-aqueous paraffin  or liquid oil-based formulations,10,11 
which can be sticky, greasy, and inconvenient to use for 
many patients.12  Psoriasis patients generally prefer light, 
moisturizing, and quickly absorbed vehicles such as lotion, 
foam, or cream over ointment for ease of use and cosmetic 
acceptability.13,14 Topical treatment of psoriasis is demanding, 
time-consuming and can interfere with daily routines, which 
often result in lack of adherence to treatment and consequently 
suboptimal treatment outcomes.15 An aqueous cream fixed-
dose combination of 0.005 w/w% CAL and 0.064 w/w% BDP has 
been developed using the proprietary PADTM Technology that 
protects the drug substances from degradation during storage 
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Figure 1

(Figure 1). This CAL/BDP PAD cream is a non-greasy, easily 
spreadable white cream that absorbs completely into the skin 
within a few minutes after application. CAL/BDP PAD-cream has 
recently been approved for use in psoriasis patients in the US 
and Europe under the brand name Wynzora®.

 OBJECTIVE
The objective of this pooled data analysis is to investigate the 
patient reported outcomes data from two Phase 3 trials conducted 

FIGURE 1. PAD™ Technology. CAL/BDP PAD-cream has been developed using PAD™ Technology and consists of CAL and BDP active compounds 
fully solubilized in their own oil droplets dispersed in an aqueous base. In an aqueous environment, CAL and BDP are incompatible because CAL 
requires basic conditions to maintain stability whereas BDP requires acidic conditions. The robust multimolecular shell structure of the PAD™ 

Technology oil droplets protects the CAL and BDP active compounds against degradation and further significantly reduces the need for excess 
stabilizing surfactants in the aqueous phase. Upon application CAL/BDP PAD-cream spreads easily on the skin and CAL and BDP are released 
from their individual oil droplets allowing penetration into the skin.

FIGURE 2. Trial design. Two prospective, investigational, investigator-blind, vehicle and active-controlled, parallel-group, 3-arm, randomized, 
phase 3 trials enrolled 1286 patients at multiple sites in the United States (MC2-01-C2; NCT03308799; N=796) and Europe (MC2-01-C7; NCT03802344; 
N=490). The trial designs of the trials were almost identical, each including a screening and eight-week treatment period. The trial populations 
consisted of male and female patients, above the age of 18 years, with mild-to-moderate psoriasis according to PGA and with a treatment area of 
2-30% of the body (trunk and/or limbs). Patients were randomly allocated to one of three parallel treatment groups in a 3:1:3 ratio.

Figure 2
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in the United States (Clinicaltrials.gov identifier NCT03308799) 
and Europe (Clinicaltrials.gov identifier NCT03802344).

 MATERIALS AND METHODS
Trial Design
Trial MC2-01-C2 (USA) and trial MC2-01-C7 (EU) were both Phase 
3, randomized, investigator-blinded, multicenter, vehicle and 
comparator controlled, parallel-group, 3-arm trials. In trial MC2-
01-C2, 796 qualified patients were enrolled at 55 investigative
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sites in the US, and in trial trial MC2-01-C7, 490 qualified patients 
were enrolled at 32 trial sites in Europe. The trials were nearly 
identical, and both included screening, 8-week treatment, and 
2-week follow-up periods as illustrated in Figure 2.

Patients were randomly assigned into three treatment groups 
with a ratio of 3:1:3 for treatment with CAL/BDP PAD-cream 
(calcipotriene/betamethasone dipropionate, 0.005%/0.064% 
cream), matching vehicle and CAL/BDP suspension/gel, 
respectively. CAL/BDP suspension/gel was sourced as marketed 
products in the US and Europe: Taclonex®  Topical Suspension 
(TS) and Dovobet®/Daivobet® Gel, respectively, that have identical 
composition and are approved for eight weeks of treatment 
(herein denoted as CAL/BDP suspension/gel). The trials were 
investigator blinded due to differences in formulation, storage 
conditions, and packaging. Patients applied the investigational 
product to affected areas of the body (trunk and or limbs) once 
daily for 8 weeks.  If applicable, patients applied investigational 
product to the scalp in the EU trial only. 

Patients
Eligible patients were adults aged 18 years or above with chronic 
plaque psoriasis of at least 6 months duration involving the 
trunk and or limbs affecting 2–30% of body surface area (BSA), a 
PGA of mild to moderate severity, and an mPASI score ≥2 (MC2-
01-C2 (USA)) and mPASI score ≥3 (MC2-01-C7 (EU)).  The trial
protocols were approved by institutional review boards for each
site, and all patients provided written informed consent prior to
any trial-related procedures.

Assessments
The treatment period was 8 weeks and included 5 on-site visits, 
all with clinically assessments: Baseline (day 0), week 1, week 
4, week 6, and week 8 (end of treatment). Efficacy assessments 
included the Physician's Global Assessment (PGA) of disease 
severity on the trunk and limbs and the modified (excluding the 
head) Psoriasis Area and Severity Index (mPASI). The subject's 
assessments (patient-reported outcomes) included Subject 
Global Assessment (SGA) of disease severity, assessments of 
itch, quality of life (Dermatology Life Quality Index; DLQI), and a 
standardized instrument for measuring generic health (European 
Quality of Life-5 Dimensions; EQ-5D). In addition, a new and 
validated Psoriasis Treatment Convenience Scale (PTCS) was 
used to evaluate patient satisfaction and convenience. A 
thorough analysis of efficacy results, safety results including 
assessments of vital signs, physical examinations, 12-lead 
ECGs, adverse events (AEs), local skin reactions, and evaluation 
of routine laboratory parameters is presented elsewhere.16

Statistical Analysis
This pooled analysis was based on the combined data sets 
from the two Phase 3 trials, which included pre-defined 
primary and secondary endpoints. The pooled data analysis 

included 1271 patients in the modified intention-to-treat (MITT) 
data set, representing all patients randomly assigned to any 
investigational product (IP), treated with the IP, and having at 
least one efficacy assessment after starting treatment.  Efficacy 
endpoints were analyzed following a treatment-policy strategy 
using all available data regardless of treatment and treatment 
adherence and imputing missing data by multiple imputation. 
For the PTCS endpoint, a while-on-treatment strategy was used, 
requiring that assessments were within 7 days of treatment, 
and missing data or invalid data were imputed using Last 
Observation Carried Forward (LOCF).  Superiority analyses 
for categorical endpoints (SGA Success, DLQI "Satisfaction" 
score 0 or 1) were analyzed using a logistic model with effects 
of treatment, trial, and the baseline value of the endpoint as 
factors. Superiority analyses for continuous endpoints (PTCS, 
DLQI) were performed using an ANCOVA model including 
treatment, trial, and baseline PGA as factors, and the baseline 
value of the respective endpoint as covariate. Analyses were 
performed using SAS version 9.3.

 RESULTS
Subject Disposition, Demographics, and Baseline Characteristics
The MITT data set (n=1271) included all patients who were 
treated with CAL/BDP PAD-cream, CAL/BDP suspension/gel, or 
the vehicle cream. Overall, 551 patients were randomized to 
treatment with CAL/BDP PAD-cream, 542 patients to treatment 
with CAL/BDP suspension/gel, and 178 patients to treatment 
with vehicle. Of the randomized patients, 526 (94.6%), 513 
(93.8%), and 149 (81.4%) completed the trial in the three groups, 
respectively. Demographic data (age, sex, and race) for the MITT 
pooled population were comparable between treatment groups. 
Baseline Body Surface Area (BSA), mPASI scores, Physician's 
Global Assessment (PGA), Subject's Global Assessment (SGA), 
and Dermatology Life Quality Index (DLQI) were also comparable 
between treatment groups (Table 1). 

Efficacy
Subject Global Assessment (SGA)
Patients graded their overall psoriasis severity using the 
Subject Global Assessment (SGA) scale; a 5 point scale from 0 
being clear with no symptoms to 5 being severe with intense 
symptoms that interfere or restrict daily life very frequently. 
SGA Success was defined as a minimum 2-point decrease from 
baseline to the respective visit on the SGA of disease severity 
to 0 (clear) or 1 (very mild). The proportion of patients achieving 
SGA Success was significantly higher in the CAL/BDP PAD-
cream group as compared to the CAL/BDP suspension/gel group 
at week 4 (24.4% vs 16.8%; P=0.0006), week 6 (35.6% vs 25.1%; 
P<0.0001), and week 8 (44.2% vs 27.9%; P<0.0001) (Figure 3).  The 
SGA Success data mirrored the proportion of patients with 'PGA 
Treatment Success' as defined as a minimum 2-point decrease in 
PGA on the trunk and limbs to clear or almost clear disease. For 
comparison, PGA Treatment Success at week 8 was significantly 
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FIGURE 3. Proportion of patients achieving SGA Success. P values 
represent comparison of CAL/BDP PAD-cream to CAL/BDP 
suspension/gel.

TABLE 1.

Baseline Demographics and Disease Characteristics (Pooled MITT Population)

CAL/BDP
PAD-Cream 

N=551

CAL/BDP
TS/Gel 
N=542

Vehicle Cream 
N=178

All Groups 
N=1271

Age, mean (SD) years 50.9 (14.1) 52.2 (14.2) 50.6 (13.8) 51.4 (14.1)

Gender (%) 

 Female 38.8 38.6 36.5 38.84

 Male 61.2 61.4 63.5 61.6

Race, %

 White 90.4 92.3 91.6 91.3

 Black/African American 6.2 3.7 6.7 5.2

 Other 3.4 4.1 1.7 3.5

% BSA, mean (SD) 8.0 (6.4) 8.7 (6.9) 8.7 (6.6) 8.4 (6.6)

 % BSA ≤ 10% (%) 76.6 73.1 74.2 74.7

 % BSA > 10% (%) 23.4 26.9 25.8 25.3

PGA, mean (SD) 2.8 (0.4) 2.8 (0.4) 2.8 (0.4) 2.8 (0.4)

 Mild (%) 19.1 16.8 18.0 17.9

 Moderate (%) 80.9 83.2 82.0 82.1

SGA, mean (SD) 2.8 (0.8) 2.9 (0.8) 2.8 (0.8) 2.8 (0.8)

DLQI, mean (SD) 9.6 (6.0) 9.9 (6.7) 9.3 (6.2) 9.7 (6.3)

mPASI, mean (SD) 7.5 (3.9) 7.8 (4.0) 7.6 (4.0) 7.7 (4.0)

SD = Standard Deviation

more effective for CAL/BDP PAD-cream (43.2%) than for the 
CAL/BDP suspension/gel (31.9%) and vehicle (5.2%).16

Dermatology Life Quality Index (DLQI)
The DLQI total score was the sum of the 10 equal-weighted 
questions relating to the degree to which the subject's skin 

condition affected their daily activities. The scores from DLQI 
range between 0 and 30, with lower scores indicating better 
quality of life. The DLQI score was assessed at baseline, week 
1, week 4, and week 8.  At week 4 (-5.8 vs -5.0; P=0.0002) 
and week 8 (-6.5 vs -5.6; P<0.0001), the CAL/BDP PAD-cream 
treatment group had significantly better improvement in mean 
change from Baseline in total DLQI score as compared to the 
CAL/BDP suspension/gel (Figure 4a).  A DLQI score of 0 or 1 
indicates that the disease burden has no impact on quality of life 
(defined as DLQI Satisfaction). CAL/BDP PAD-cream treatment 
had a significantly higher proportion of patients achieving DLQI 
Satisfaction at week 1 (18.9% vs 15.6%; P=0.0435) and week 
8 (43.8% vs 34.2%; P=0.0005) as compared to the CAL/BDP 
suspension/gel (Figure 4b).

A 4 point improvement in DLQI has been concluded to be the 
minimal clinically important difference (MCID).17 CAL/BDP 
PAD-cream treatment had a significantly higher proportion 
of patients with a 4-point or greater DLQI improvement from 
Baseline at all time points as compared to CAL/BDP suspension/
gel with more than 60% of patients treated with CAL/BDP PAD-
cream obtaining 4-point or greater DLQI improvement at Week 
4 (61.3% vs. 54.5%; P=0.0108) and Week 8 (65.7% vs. 58.8%; 
P=0.0129) (Figure 4c).
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FIGURE 4. Effect on DLQI. (A) DLQI mean change from baseline. (B) DLQI satisfaction (Score 0 or 1). (C) DLQI responders (≥4-point improvement in 
DLQI). P values represent comparison of CAL/BDP PAD-cream to CAL/BDP suspension/gel.

(A)				                (B)				 (C)

TABLE 2.

Statistical Significance of PTCS Questions Comparing CAL/BDP PAD-Cream to CAL/BDP Suspension/Gel

Q# Psoriasis treatment convenience scale (PTCS) questions Week 1 Week 4 Week 8

1 How easy was the treatment to apply to the skin? P=0.0038 P=0.0031 P=0.0001

2 How greasy was the treatment when applying it to the skin? P<0.0001 P<0.0001 P<0.0001

3 How moisturized did your skin feel after applying the treatment? P=0.0024 P=0.0044 P=0.0018

4 How greasy did your skin feel after applying the treatment? P<0.0001 P<0.0001 P<0.0001

5 How much did treating your skin disrupt your daily routine? P=0.0558 P=0.0016 P=0.0136

PTCS Total Score (sum of questions 1-5) P<0.0001 P<0.0001 P<0.0001

6 Overall, how satisfied were you with the medical treatment? P=0.0004 P=0.0001 P<0.0001

TABLE 3.

EQ-VAS Mean Change from Baseline 

CAL/BDP
PAD-Cream 

N=551

CAL/BDP
TS/Gel 
N=542

Vehicle 
Cream 
N=178

EQ-VAS, Week 4

 Mean Change from Baseline 4.2 4.5 0.9

P-value vs. CAL/BDP
suspension/gel"

P=0.2735 -- --

EQ-VAS, Week 8

 Mean Change from Baseline 6.6 6.1 1.1

P-value vs. CAL/BDP
suspension/gel

P=0.0158 -- --

Note: An increase in EQ-VAS corresponds to an improvement of patient's 
overall health.

Psoriasis Treatment Convenience Scale (PTCS)
At week 1, week 4, and week 8 visits, patients assessed the 
impact and convenience of the psoriasis treatment using the 
PTCS. The scale consisted of 5 treatment-specific, self-reported 
questions with a recall period of 1 week and rated on a 1-10 
scale and a further question addressing the 'patient's overall 

satisfaction with the medical treatment (Table 2). The mean 
pooled PTCS Total Score summing scores for questions 1 to 5 
(up to maximum score of 50) was significantly greater for the 
CAL/BDP PAD-cream treatment group at week 8 than that of the 
CAL/BDP suspension/gel group (40.4 versus 37.0; P<0.0001).16 

Similarly, statistically significant differences were observed 
at week 1 (39.1 vs 36.4, respectively; P<0.0001) and week 4 
(39.6 vs 36.6; P<0.0001), demonstrating superior treatment 
convenience for CAL/BDP PAD-cream compared with the CAL/
BDP suspension/gel for all studied time points. Pooled data from 
the two Phase 3 trials also demonstrated significantly higher 
scores in favor of CAL/BDP PAD-cream for individual questions 
in the PTCS scale, including the overall question of how satisfied 
the patients were with the medical treatment (Table 2).

Euro Quality of Life Five Dimensions Questionnaire (EQ-5D) 
Visual Analogue Scale (VAS)
The EQ-5D is intended to measure health-related quality of life 
and is divided into two parts. The first part is a five-dimension 
self-assessment of 'patient's health regarding mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression scored 
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from none to extreme problems. The second part consists of 
an EQ-VAS in which the patient provides a perception of their 
current overall health scoring in a range from 0 to 100. The 
mean EQ-VAS value at Baseline was comparable across the 
treatment groups. EQ-VAS improved in all treatment groups, 
with a significantly better improvement at week 8 in the CAL/
BDP PAD-cream treatment group as compared to the CAL/BDP 
suspension/gel group (Table 3).

 DISCUSSION
CAL/BDP PAD-cream is an aqueous formulation designed for 
patient-friendly treatment of psoriasis. The cream has been 
developed using the PAD™ Technology, which protects the 
active ingredients from degradation during storage. CAL/BDP 
PAD-cream is easy to apply and has the cosmetic appearance of 
a white, easily spreadable cream, which absorbs completely into 
the skin a few minutes after application. In two Phase 3 trials, 
CAL/BDP PAD-cream was compared to CAL/BDP suspension/gel 
and PAD-cream vehicle in the treatment of patients with mild 
or moderate psoriasis according to the PGA scale. The patients 
rated CAL/BDP PAD-cream treatment to be significantly more 
effective than CAL/BDP suspension/gel at week 4, week 6, and 
week 8 as measured by SGA Success. Similar results and marked 
statistical significance in favor of CAL/BDP PAD-cream compared 
to CAL/BDP suspension/gel have been demonstrated for PGA 
Treatment Success.16  Furthermore, the treatment convenience 
of CAL/BDP PAD-cream, measured by the Psoriasis Treatment 
Convenience Scale (PTCS), was superior to CAL/BDP Gel/TS 
at all studied time points. CAL/BDP PAD-cream consistently 
demonstrated a significantly greater improvement in DLQI than 
CAL/BDP suspension/gel. Also, health-related quality of life 
(EQ-VAS) demonstrated significant improvement in patients 
treated with CAL/BDP PAD-cream compared to treatment with 
CAL/BDP suspension/gel. Recent treatment guidelines have 
acknowledged that the use of formulations preferred by patients 
is important for achieving satisfactory treatment goals.9,18,19 This 
fact reflects an increasing understanding that medical non-
adherence is a significant problem in dermatology20 and an 
important reason for treatment failure in psoriasis.21 Up to 73% 
of patients have been reported not to adhere to their topical 
treatment,12 with the main reason for non-adherence being 
greasiness, closely followed by a perceived lack of efficacy and 
challenges with application. The consequence of non-adherence 
is a lack of clinical efficacy. In one study, a 10% decrease in 
adherence was associated with an increase in disease severity 
of almost 20%.22  The importance of treatment convenience 
for efficacy is further demonstrated in a 52 week multicenter, 
prospective, observational trial in very mild to severe psoriasis 
patients (n=328).23 In this trial, CAL/BDP suspension/gel was 
associated with higher treatment convenience, adherence, and 
overall satisfaction as compared to CAL/BDP ointment, resulting 
in comparable clinical efficacy of suspension/gel and ointment 
in this real-world setting, although the CAL/BDP suspension/gel 
has been demonstrated to have lower effectiveness compared 

to ointment in a controlled clinical setting.24 

With the relationship between treatment satisfaction, adherence, 
and overall efficacy in mind, the clinical profile of CAL/BDP PAD-
cream has promise to translate very well into real-world efficacy 
in clinical practice.

 CONCLUSION
Data from two large Phase 3 trials have demonstrated that CAL/
BDP PAD-cream offers significantly greater treatment efficacy 
than the CAL/BDP suspension/gel. Patient-reported outcomes 
from these trials demonstrate that the CAL/BDP PAD-cream 
generally offers greater patient satisfaction when compared 
to the CAL/BDP suspension/gel. These data provide hope that 
treatment with CAL/BDP PAD-cream may ultimately lead to 
better treatment outcomes than alternative products with lower 
patient acceptability.
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