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ABSTRACT

Introduction: To date, there have been no
head-to-head clinical studies comparing cal-
cipotriol 0.005% plus betamethasone dipropi-
onate 0.064% (Cal/BD) aerosol foam and
halobetasol propionate 0.01% plus tazarotene
0.045% (HP/Taz) lotion for the treatment of
plaque psoriasis. However, the efficacy of
4 weeks of Cal/BD foam and 8 weeks of HP/Taz
lotion has been compared using a matching-
adjusted indirect comparison (MAIC) approach.
Here, we compare the efficacy and safety of Cal/
BD foam and HP/Taz lotion for up to 52 weeks.

Methods: An unanchored MAIC was conducted
using individual patient data from the PSO-
LONG Cal/BD foam trial and a 52-week, open-
label phase 3 study of HP/Taz lotion
(NCT02462083). Key outcomes of interest were
Physician’s Global Assessment (PGA) success
(PGA 0/1 with C 2-point improvement) after 4
or 8 weeks of open-label therapy; the propor-
tion of patients who had body surface area
affected (BSA) B 3 after open-label therapy who
maintained BSA B 3 to week 52; and adverse
events (AEs).
Results: After matching, patients were statisti-
cally significantly more likely to have PGA
success after 4 weeks of Cal/BD foam than after
8 weeks of HP/Taz lotion (84.5% versus 54.4%;
p\0.01). At week 52, 92.5% and 92.4% of
patients receiving proactive and reactive Cal/BD
foam, respectively, maintained BSA B 3, com-
pared with 49.3% of those treated with HP/Taz
lotion (both p\0.01). Treatment-related AEs,
AEs leading to withdrawal, and AEs associated
with drug application (dermatitis, application
site pain, and pruritus) were significantly rarer
with Cal/BD foam than with HP/Taz lotion (all
p\0.01).
Conclusions: Cal/BD aerosol foam demon-
strated significantly greater efficacy than HP/
Taz lotion, and had a more favorable safety
profile, compared with HP/Taz lotion, for up to
52 weeks. Proactive Cal/BD foam maintenance
therapy and reactive use of Cal/BD foam
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following relapse both had significant advan-
tages over HP/Taz lotion.

Keywords: Betamethasone dipropionate;
Calcipotriol; Foam; Halobetasol propionate;
Psoriasis; Tazarotene

Key Summary Points

Why carry out this study?

Comparisons among therapies are
important for determining which
treatments are the most efficacious in
improving patients’ symptoms.

Calcipotriol 0.005% plus betamethasone
dipropionate 0.064% (Cal/BD) aerosol
foam and halobetasol propionate 0.01%
plus tazarotene 0.045% (HP/Taz) lotion
are both used to treat plaque psoriasis, but
have not been compared in head-to-head
studies.

Here, we use a matching-adjusted indirect
comparison approach to compare the
efficacy and safety of Cal/BD foam and
HP/Taz lotion for up to 52 weeks.

What was learned from the study?

Patients treated with Cal/BD foam were
more likely to have a response to their
therapy, and more likely to maintain their
initial improvements, than those
receiving HP/Taz lotion.

Cal/BD aerosol foam was shown to have a
more favorable safety profile, compared
with HP/Taz lotion, for up to 52 weeks.

Proactive Cal/BD foam maintenance
therapy and reactive use of Cal/BD foam
following relapse both had significant
advantages over HP/Taz lotion.

INTRODUCTION

Plaque psoriasis, the most common type of
psoriasis, is a chronic, inflammatory skin dis-
order with symptoms including scaling, itching,
redness, tightness of the skin, bleeding, and
burning [1–3]. These symptoms can affect
patients’ sleep and physical functioning [3, 4].
In addition, plaque psoriasis can have a sub-
stantial impact on patients’ daily lives and on
their health-related quality of life [3, 5–7].

Multiple topical agents are available for the
treatment of plaque psoriasis, including com-
bination therapies comprising a corticosteroid
and a vitamin D derivative or a retinoid [8].
Calcipotriol 0.005% plus betamethasone dipro-
pionate 0.064% (Cal/BD), used in the treatment
of mild-to-severe plaque psoriasis, is available in
several formulations, including an aerosol foam
that has been shown in randomized controlled
trials (RCTs) to have significantly greater effi-
cacy than gel and ointment formulations
[9, 10]. A further combination therapy—halo-
betasol propionate 0.01% plus tazarotene
0.045% (HP/Taz) lotion—has been investigated
for the treatment of moderate-to-severe plaque
psoriasis in multiple RCTs [11–13]. However, no
head-to-head studies of Cal/BD foam and HP/
Taz lotion have been conducted.

Comparisons among therapies are important
for determining which treatments are the most
efficacious in improving patients’ symptoms. In
the absence of head-to-head data, indirect com-
parison methods adjusting for cross-trial differ-
ences can be used to compare therapies [14].
Matching-adjusted indirect comparison (MAIC) is
one approach that can be used to compare thera-
pies when no common comparator is available
[14, 15]. MAIC analyses can be conducted either
when two therapies have been studied in RCTs
with the same comparator arm (‘‘anchored’’) or
when no common comparator is available
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(‘‘unanchored’’) [14]. MAIC analyses are based on
individual patient data (IPD) fromclinical trials of
one intervention and publicly available aggregate
data from trials of the second [14, 15]. IPD from
the first intervention are weighted to match the
mean characteristics—including both potential
treatment effect modifiers and, in the case of
unanchored analyses, potential prognostic vari-
ables—of the population inwhich the secondwas
studied [14, 15]. The matching process gives par-
ticipants who are similar to the mean of the sec-
ond trial population a higher weight than those
whose characteristics are different from themean
participant in the second trial [14, 15].

A previous MAIC analysis compared the
short-term efficacy of Cal/BD foam and HP/Taz
lotion. Use of Cal/BD foam for 4 weeks was
found to be associated with a statistically sig-
nificantly greater likelihood of treatment suc-
cess, compared with 8 weeks of treatment with
HP/Taz lotion [16].

Here, we use MAIC to compare the efficacy
and safety of Cal/BD foam and HP/Taz lotion for
up to 52 weeks. The objectives of this study are
to compare the efficacy of Cal/BD foam and HP/
Taz lotion maintenance treatment, as deter-
mined by achievement of Physician’s Global
Assessment (PGA) success and by maintenance
of reductions in the affected body surface area
(BSA), and to compare safety outcomes among
patients treated with Cal/BD foam and HP/Taz
lotion for up to 52 weeks.

METHODS

Matching-Adjusted Indirect Comparison
Methods and Source Data

An unanchored MAIC analysis was conducted
as described by Signorovitch et al. [15, 17]. The
clinical trials included in the analysis are sum-
marized in Fig. 1.

IPD were taken from patients treated with
Cal/BD foam in the PSO-LONG trial
(NCT02899962) [18]. In PSO-LONG, patients
were treated with 4 weeks of open-label, once-
daily Cal/BD foam, after which patients with
PGA success (defined as PGA 0/1 [clear/almost
clear] with a C 2-point improvement) were

randomized to 52 weeks of proactive or reactive
treatment with Cal/BD foam. Patients in the
proactive management group were treated with
Cal/BD foam twice weekly, while the reactive
management group used foam vehicle. Upon
relapse (PGA score C 2), patients in both treat-
ment groups received rescue treatment with
once-daily Cal/BD foam for 4 weeks. If PGA 0/1
was regained after 4 weeks, patients continued
with maintenance treatment; otherwise,
patients were withdrawn from the trial.

The Cal/BD foam arms were compared with a
52-week, open-label phase 3 study of HP/Taz
lotion (NCT02462083) [11]. In the HP/Taz trial,
patients were initially treated with 8 weeks of
once-daily HP/Taz lotion. Patients with PGA 0/1
at week 8 stopped treatment for 4 weeks, while
thosewith PGA C 2 continuedwithdailyHP/Taz
lotion for a further 4 weeks. Patients with an
improvement (C 1-point improvement in PGA)
continued to receive HP/Taz lotion in 4-week
cycles, depending on whether they had PGA 0/1
after each cycle.Data from theHP/Taz lotion trial
were rounded to the nearest integer number of
patients.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Study Outcomes

The primary efficacy comparison for daily
treatment was between Cal/BD foam results at
4 weeks and HP/Taz lotion at 8 weeks, reflecting
the length of the initial treatment period in the
relevant trials; an additional analysis compared
results for both treatments at 4 weeks.

The efficacy outcome for daily treatment was
the proportion of patients with PGA success
(defined as PGA 0/1 with a C 2-point improve-
ment from baseline) after 4 or 8 weeks of open-
label therapy. For maintenance treatment, the
efficacy outcomes were the proportions of those
patients who had BSA B 3 or B 5 after 4 or
8 weeks of open-label therapy who maintained
BSA B 3 or B 5 to weeks 26 and 52.

Because the PSO-LONG trial required
patients to have PGA success at week 4 in order
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to enter the maintenance phase—in contrast to
the HP/Taz trial in which only a C 1-point
improvement in PGA at week 12 was needed—
PGA success was not assessed as a maintenance
phase outcome.

Safety outcomes were the proportion of
patients with all treatment-emergent adverse
events (AEs), AEs by severity, treatment-related
AEs, serious AEs, AEs leading to withdrawal
from the study, and AEs of special interest
(dermatitis, application site pain, and pruritus).
Safety was compared among matched patients
over the entire study period.

Results are reported as percentages and odds
ratios (efficacy outcomes) or risk differences
(safety outcomes).

Matching Trial Populations

IPD from the Cal/BD foam trial were selected by
applying the inclusion criteria from the HP/Taz
trial. For analysis of outcomes in the open-label
phase, IPD from the overall PSO-LONG trial
were adjusted by weighting to match the base-
line characteristics of patients treated with
open-label HP/Taz lotion. For the maintenance
phase analysis, IPD from the proactive and
reactive maintenance therapy arms were mat-
ched to patients treated with HP/Taz mainte-
nance therapy. Matching was conducted
separately for the efficacy and safety
populations.

The baseline characteristics matched were
age, sex, ethnicity, race, BSA, and PGA; the
prognostic relevance of these characteristics was

HP/Taz trial

PSO-LONG

Randomization

Relapse
(PGA ≥ 2)

Cal/BD foam
once daily

for 4 weeks

PGA ≥ 2

Withdrawal

PGA < 2

No treatment success at week 4:
withdrawal from study

Reactive: foam vehicle twice weekly for 52 weeks

Proactive: Cal/BD foam twice weekly for 52 weeksCal/BD foam
once daily for

4 weeks

R

R

HP/Taz lotion 
once daily

for 8 weeks

Management in 4-week cycles
• Treatment success: treatment stopped for 4 weeks
• No success: continued HP/Taz once daily for 4 weeks

No improvement at week 12:
withdrawal from study

Fig. 1 Design of included RCTs. In PSO-LONG,
treatment success was defined as PGA 0/1 with a C 2-
point improvement. In the HP/Taz trial, treatment success
was defined as PGA 0/1 and improvement was defined as

a C 1-point improvement in PGA. BD betamethasone
dipropionate, Cal calcipotriol, HP halobetasol proprionate,
PGA Physician’s Global Assessment, Taz tazarotene
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confirmed by clinical input. Both ethnicity and
race were included to match the reported char-
acteristics in the HP/Taz trial; while race is
described on the basis of physical traits, eth-
nicity is typically defined according to cultural
identity, with only partial overlap between
racial and ethnic categories.

RESULTS

Matching Populations

A total of 555 patients treated with Cal/BD foam
in the PSO-LONG open-label phase were com-
pared with 550 patients treated with HP/Taz
lotion. Of these, 470 PSO-LONG patients were

included in the maintenance phase efficacy
analysis, and 478 in the maintenance phase
safety analysis. After matching, the effective
sample sizes were 40.9–45.7% of the original
Cal/BD foam populations. The baseline charac-
teristics of the matched Cal/BD foam arms were
well balanced with the HP/Taz arms (Tables 1
and 2; Supplementary Material).

Open-Label Phase

After weighting, 84.5% of patients using Cal/BD
foam had PGA success at week 4, compared with
37.5% and 54.4% of patients treated with HP/
Taz lotion after 4 weeks and 8 weeks, respec-
tively (both p\0.01; Fig. 2).

Table 1 Matched baseline characteristics in open-label phase

Variable HP/Taz lotiona Cal/BD foam

Baseline characteristics Unweighted Weighted
N = 550 N = 555 Neff = 253.47

Age, years 51.90 51.92 51.90

Sex, % male 65.64 66.67 65.64

Mean BSA, % 5.60 8.81 5.60

PGA, %

Moderate 86.55 89.73 86.55

Severe 13.45 10.27 13.45

Ethnicity, %b

Hispanic or Latino 25.64 12.07 25.64

Not Hispanic or Latino 74.36 87.93 74.36

Race, %b

White 86.00 91.89 86.00

Black or African American 8.36 1.26 8.36

Asian 2.73 5.95 2.73

Other 2.91 0.90 2.91

BD betamethasone dipropionate, BSA body surface area, Cal calcipotriol, HP halobetasol proprionate, Neff effective sample
size, PGA Physician’s Global Assessment, Taz tazarotene
aNumbers may be rounded to nearest integer number of patients
bBoth ethnicity and race are included to match the characteristics reported in the HP/Taz clinical trial

Dermatol Ther (Heidelb) (2022) 12:2589–2600 2593



Maintenance Phase

At week 52, 92.5% and 92.4% of patients
receiving proactive and reactive Cal/BD foam,
respectively, maintained BSA B 3, compared
with 49.3% of those treated with HP/Taz lotion
(both p\ 0.01; Fig. 2). At week 26, the corre-
sponding proportions were 90.7% and 91.5% in
the respective Cal/BD foam arms, and 39.7% in
the HP/Taz arm (both p\ 0.01; Fig. 2).

BSA B 5 was maintained by 97.2% and
97.1% of patients receiving proactive and reac-
tive Cal/BD foam, respectively, at week 52,
compared with 77.5% of those treated with HP/
Taz lotion (both p\0.01; Fig. 2). The week 26
results were similar.

Safety

Compared with HP/Taz lotion, the rate of all
treatment-emergent AEs over 1 year was lower
in the proactive Cal/BD foam arm and similar in
the reactive Cal/BD foam arm (Fig. 3). AEs pos-
sibly or probably related to treatment and AEs
leading to withdrawal were more likely in the
HP/Taz lotion arms and rare in the Cal/BD foam
arm (all p\0.01 versus HP/Taz lotion; Fig. 3).
There were no statistically significant differ-
ences between Cal/BD foam and HP/Taz lotion
in the proportion of patients with serious AEs;
numerically, these were less common in the
reactive Cal/BD foam arm than in the proactive
treatment group (Fig. 3).

Table 2 Matched baseline characteristics in maintenance phase—efficacy analysis

Variable HP/Taz lotiona Cal/BD foam (proactive) Cal/BD foam (reactive)

Baseline characteristics Unweighted Weighted Unweighted Weighted
N = 550 N = 235 Neff = 96.35 N = 235 Neff = 103.22

Age, years 51.90 51.93 51.90 52.48 51.90

Sex, % male 65.64 68.09 65.64 67.66 65.64

Mean BSA, % 5.60 8.54 5.60 8.72 5.60

PGA, %

Moderate 86.55 91.91 86.55 93.62 86.55

Severe 13.45 8.09 13.45 6.38 13.45

Ethnicity, %b

Hispanic or Latino 25.64 12.34 25.64 11.06 25.64

Not Hispanic or Latino 74.36 87.66 74.36 88.94 74.36

Race, %b

White 86.00 89.79 86.00 93.19 86.00

Black or African American 8.36 0.85 8.36 1.70 8.36

Asian 2.73 8.94 2.73 4.26 2.73

Other 2.91 0.43 2.91 0.85 2.91

BD betamethasone dipropionate, BSA body surface area, Cal calcipotriol, HP halobetasol proprionate, Neff effective sample
size, PGA Physician’s Global Assessment, Taz tazarotene
aNumbers may be rounded to nearest integer number of patients
bBoth ethnicity and race are included to match the characteristics reported in the HP/Taz clinical trial
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Patients treated with HP/Taz lotion were
more likely to have severe AEs than those
receiving Cal/BD foam, and patients treated
with Cal/BD foam were more likely to have mild
or moderate AEs than those treated with HP/Taz
lotion (Fig. 3).

Dermatitis, application site pain, and pruri-
tus were all rare among patients treated with
Cal/BD foam, with statistically significant dif-
ferences between both the Cal/BD foam groups
and the HP/Taz population (all p\ 0.01; Fig. 3).

DISCUSSION

This study used a MAIC approach to compare
the efficacy and safety of Cal/BD aerosol foam

and HP/Taz lotion for up to 52 weeks. Patients
treated with Cal/BD foam were more likely to
have a response to their therapy, and more
likely to maintain their initial improvements,
than those receiving HP/Taz lotion.

This is the first analysis to compare the effi-
cacy of Cal/BD aerosol foam and HP/Taz lotion
for the long-term maintenance of treatment
responses. This study provides evidence that
can be used to optimize the long-term man-
agement of plaque psoriasis for individual
patients, expanding on the previous MAIC of
Cal/BD foam versus HP/Taz lotion [8] by inves-
tigating outcomes up to 52 weeks and by
assessing comparative safety across the whole
study period.

OR
(95% CI)

9.06 (6.14–13.37)
4.55 (3.09–6.71)

OR
(95% CI)

14.70 (6.49–33.31)
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12.69 (4.27–37.76)
12.56 (5.71–27.61)

OR
(95% CI)
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54.4%

HP/Taz
lotion

39.7%

49.3%

HP/Taz
lotion

71.5%

77.5%

Cal/BD foam 
week 4 vs.:
HP/Taz week 4
HP/Taz week 8

Cal/BD 
foam arm
Week 26
 Proactive
 Reactive
Week 52
 Proactive
 Reactive

Cal/BD 
foam arm
Week 26
 Proactive
 Reactive
Week 52
 Proactive
 Reactive

PGA 
success

Lead-in phase

Maintenance phase

Favors
HP/Taz

Favors
Cal/BD

BSA ≤ 3

BSA ≤ 5

0.1 1
OR (95% CI)

10 100

0.1 1
OR (95% CI)

10 100

0.1 1
OR (95% CI)

10 100

Fig. 2 Efficacy results. Numbers may be rounded to
nearest integer number of patients. BD betamethasone
dipropionate, BSA body surface area, Cal calcipotriol, CI

confidence interval, HP halobetasol proprionate, OR odds
ratio, PGA Physician’s Global Assessment, Taz tazarotene
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betamethasone dipropionate, Cal calcipotriol, CI confidence interval, HP halobetasol proprionate, Taz tazarotene
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In the PSO-LONG RCT, proactive mainte-
nance therapy with Cal/BD foam was associated
with a statistically significantly higher propor-
tion of days in remission (PGA 0/1), compared
with reactive therapy [18]. The present analysis
shows that both Cal/BD foam maintenance
regimens are statistically significantly more
likely to lead to patients’ maintaining treatment
responses, assessed as BSA B 3 or B 5, compared
with HP/Taz lotion. The efficacy of Cal/BD foam
maintenance therapy was similar whether
patients were treated proactively or reactively.

Compared with HP/Taz lotion, Cal/BD foam
was associated with lower rates of treatment-
related AEs, AEs leading to withdrawal, and AEs
of special interest. In particular, AEs related to
treatment application (dermatitis, application
site pain, and pruritus) were rare with Cal/BD
foam, with statistically significantly higher rates
of these AEs seen with HP/Taz lotion.

There were several differences between the
designs of PSO-LONG and the HP/Taz trial.
First, the initial treatment period was 4 weeks in
PSO-LONG, versus 8 weeks in the HP/Taz trial.
However, significant differences in the propor-
tion of patients with PGA success were found in
analyses comparing 4-week data for Cal/BD
foam with both HP/Taz timepoints. In addition,
the results of this analysis are consistent with
the previous MAIC comparing the short-term
efficacy of Cal/BD foam with HP/Taz lotion,
which was based on different RCTs [16]. Second,
the HP/Taz trial included only one maintenance
regimen, with intermittent treatment as needed
depending on whether patients had PGA 0/1 at
4-weekly study visits. The MAIC results
demonstrate that reactive therapy with Cal/BD
foam is more efficacious than intermittent HP/
Taz maintenance treatment. In addition,
proactive therapy with Cal/BD foam is associ-
ated with a greater likelihood of retaining
treatment responses, compared with HP/Taz
lotion. Third, in the unanchored analyses, the
reduction in effective sample size when data for
the Cal/BD foam treatment arms were adjusted
to match the HP/Taz trial was more than 50%,
suggesting that the original populations of the
two trials were substantially different. Use of the
MAIC approach allowed for the selection of a
subpopulation of patients from the PSO-LONG

trial that matched the characteristics of the HP/
Taz trial, thereby allowing a relatively unbiased
comparison between the two studies. Despite
the reduction in effective sample size, the pro-
portion of matched patients with PGA success
at week 4 was similar to that in the original PSO-
LONG trial population (84.5% versus 80.2%)
[16], suggesting that results for the cohort of
patients included in the MAIC are not atypical
of the overall population.

The MAIC methodology has been used to
compare therapies for psoriasis since 2010 [17],
and is now a widely used tool for the study of
comparative efficacy across multiple therapy
areas [14]. One strength of the MAIC approach
is that, as in the present study, it can be used to
compare therapies for which no common
comparator is available by aligning the mean
characteristics of the populations [14, 15]. In
addition to the previous analysis comparing
4 weeks of Cal/BD foam therapy with 8 weeks of
HP/Taz lotion [16], MAIC approaches have
recently been used to compare Cal/BD foam to
nonbiological systemic treatments for plaque
psoriasis [19], as well as to compare the biolog-
ical therapies brodalumab and guselkumab [20].

The results of this analysis have some limi-
tations. First, as with all indirect comparisons,
there may be some bias due to unobserved dif-
ferences across the trials, for which it was not
possible to adjust. Second, the relatively small
effective sample size after matching reduces the
statistical power of the analysis. Third, the
open-label nature of the trials may introduce
some bias with regard to efficacy outcomes, as
compared with RCT results; however, this effect
applies to both of the trials in the MAIC and is
unlikely to substantially influence the overall
findings of the analyses. Fourth, the open-label
phase comparison between Cal/BD foam and
HP/Taz lotion could potentially be affected by
investigator bias because—unlike the HP/Taz
trial—PGA success at week 4 in PSO-LONG was
required for ongoing continuation in the study.
This limitation is unlikely to affect the overall
study findings: the proportion of patients with
PGA success was higher at week 4 in PSO-LONG
than at week 12 in the HP/Taz trial (84.5%
versus 69.8%; the results of the HP/Taz trial
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week 12 visit also determined ongoing partici-
pation in the study) [11, 18].

CONCLUSIONS

In this MAIC analysis, Cal/BD aerosol foam
demonstrated greater efficacy than HP/Taz
lotion. Patients had a significantly higher rate of
PGA success after 4 weeks of treatment with
Cal/BD aerosol foam, compared with 4 or
8 weeks of HP/Taz lotion, and were significantly
more likely to maintain BSA improvements for
up to 52 weeks of treatment. In addition, Cal/
BD aerosol foam was shown to have a more
favorable safety profile, compared with HP/Taz
lotion, for up to 52 weeks. Reactive use of Cal/
BD foam following relapse and proactive Cal/
BD foam maintenance therapy, which has been
shown to have greater benefits to patients than
reactive maintenance therapy, were found to
have similar advantages over HP/Taz lotion.
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