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Twice-weekly topical calcipotriene/
betamethasone dipropionate foam as

proactive management of plaque
psoriasis increases time in remission

and is well tolerated over 52 weeks (PSO-
LONG trial)
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Background: Topical psoriasis treatment relies on a reactive rather than a long-term proactive approach to
disease relapse.
Objective: Assess long-term efficacy and safety of proactive psoriasis management with twice-weekly
calcipotriene 0.005%/betamethasone dipropionate 0.064% (Cal/BD) foam.
Methods: Phase III trial (NCT02899962) included a 4-week open-label lead-in phase (Cal/BD foam once
daily) and a 52-week, randomized, double-blind, maintenance phase. A total of 545 patients achieved
treatment success (physician’s global assessment ‘‘clear’’/‘‘almost clear,’’ $2-grade improvement from
baseline) and were randomized to proactive management (Cal/BD foam; n = 272) or reactive
management (vehicle foam; n = 273) twice-weekly, with rescue treatment of Cal/BD foam once daily
for 4 weeks upon relapse. Primary endpoint was time to first relapse (physician’s global assessment
‘‘mild’’ or higher).
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Results: A total of 251 randomized patients (46.1%) completed the trial. Median time to first relapse was
56 days (proactive) and 30 days (reactive). Patients in the proactive group had an additional 41 days in
remission compared with the reactive group over 1 year (P \ .001). Number of relapses per year of
exposure was 3.1 (proactive) and 4.8 (reactive). Cal/BD foam was well tolerated.
Limitations: Maintenance phase dropout rate (53.9%) was within the expected range but provides
challenges in statistical analysis.
Conclusion: Long-term proactive management with Cal/BD foam demonstrated superior efficacy vs
reactive management. ( J Am Acad Dermatol 2021;84:1269-77.)

Key words: betamethasone dipropionate; calcipotriene; Enstilar; fixed-dose; foam; long-term; mainte-
nance; proactive; psoriasis vulgaris; relapse; topical preparation.
CAPSULE SUMMARY

d Long-term disease control is challenging
for patients with psoriasis. Current
topical treatment follows a reactive
approach to disease relapse.

d Long-term proactive management with
calcipotriene/betamethasone
dipropionate foam twice-weekly was
more efficacious vs vehicle foam for
prolonging time to first relapse,
increasing time in remission, and
reducing number of relapses.
Psoriasis vulgaris is a
chronic, relapsing inflamma-
tory disease1 poorly catego-
rized in time to relapse in
relation to treatment.2,3

Treatment involves topical
agents in mild to moderate
disease and as adjuncts to
phototherapy or systemic or
biologic agents in moderate
to severe disease.4 Long-term
disease control is chal-
lenging, with many patients
remaining untreated or
undertreated.5

Currently, long-term man-
agement with topical treat-

ment follows a reactive approach in response to
disease relapses rather than a proactive approach to
maintain remission.6 Proactive therapy with calci-
neurin inhibitors in atopic dermatitis has been an
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Dr Thaçi has been a con
emerging concept over the
last decade7 that reduces,
prevents, and delays disease
exacerbations.8 Long-term
trials bringing this concept
to psoriasis are necessary to
address the unmet need for
effective and safe long-term
management of psoriasis.

Fixed-dose combination
calcipotriene 0.005%/beta-
methasone dipropionate
0.064% (Cal/BD) aerosol
foam (Enstilar; LEO Pharma,
Ballerup, Denmark) is
approved in the United
States (in adults and adoles-
cents) and in the European Union (in adults) for the
treatment of psoriasis vulgaris for 4 weeks.9,10 In this
trial, the efficacy and safety of long-term (52 weeks)
twice-weekly proactive management with Cal/BD
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Abbreviations used:

AEs: adverse events
BSA: body surface area
Cal/BD: calcipotriene/betamethasone

dipropionate
HPA: hypothalamic pituitary adrenal
m-PASI: modified Psoriasis Area and Severity

Index
PGA: Physician’s Global Assessment
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foam was compared with vehicle foam in the pre-
vention of disease relapse in adults with psoriasis.
METHODS
Trial design and interventions

This phase III, multicenter trial (NCT02899962)
included a screening and washout phase of up to
4 weeks, a 4-week open-label lead-in phase, a 52-
week randomized double-blind, vehicle-controlled
maintenance phase, and an 8-week follow-up period
(Supplementary Fig 1, available via Mendeley at
https://data.mendeley.com/datasets/27h89s5wpx/5).
The trial was conducted at 56 participating sites in
the United States, Canada, United Kingdom, France,
Poland, and Germany.

Eligible patients were $18 years, with truncal or
limb psoriasis, or both, involving 2% to 30% of body
surface area (BSA), physician’s global assessment of
disease severity (PGA) score of mild or higher (PGA
$2) and modified psoriasis area and severity index
(m-PASI) score$2 at baseline of the open-label lead-
in phase (hereafter referred to as baseline). Patients
were not eligible if they had received systemic
treatment with biologic therapies with a possible
effect on psoriasis within 4 to 16 weeks (depending
on therapy) and systemic treatment with other
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therapies with a possible effect on psoriasis within
4 weeks before baseline. A subgroup of these
patients with 10% to 30% BSA and PGA moderate
or higher (PGA $3) underwent hypothalamic pitu-
itary adrenal (HPA)-axis testing at baseline, random-
ization, 28 weeks, and at the end of maintenance
phase/early withdrawal.

Eligible patients who entered the open-label lead-
in phase were instructed to apply Cal/BD foam once
daily to psoriatic lesions on the trunk or limbs, or
both, for 4 weeks. The purpose of this phase was to
select responders to treatment. Treatment success
was defined as a PGA score of clear/almost clear
(PGA \2) with $2-grade improvement from base-
line. Those who achieved treatment success entered
the maintenance phase, and those who did not were
discontinued at the end of the open-label lead-in
phase. Patients were randomized 1:1 (stratified
through an interactive web response system) to
receive Cal/BD foam (proactive management group)
or vehicle foam (reactive management group) twice-
weekly (2 or 3 days apart on fixed days) for 52 weeks
on psoriatic lesions that had cleared/almost cleared
during the open-label lead-in phase or after treat-
ment of a relapse (PGA score mild or higher).

During the maintenance phase, assessment for
potential relapse occurred at clinic visits (every
4 weeks) and unscheduled visits as initiated by the
patient. Upon relapse, patients from both treatment
groups received rescue treatment with Cal/BD foam,
applied to lesions once daily for 4 weeks. If a PGA
score of clear/almost clear was regained after
4 weeks’ rescue treatment, maintenance treatment
was resumed; if not, patients were withdrawn from
the trial.

Disease rebound was assessed during the 8-week
follow-up period after the end of treatment/early
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withdrawal. Rebound was defined as an m-PASI
$12 and an increase in m-PASI $125% of the
baseline value, or the development of new pustular,
erythrodermic, more inflammatory psoriasis within
2 months of treatment discontinuation in the
open-label lead-in phase, after discontinuation of
once-daily rescue medication, or after the end of
maintenance phase.

Further details on trial design, interventions, and
changes to planned analyses are available in the
Supplemental information.

Objectives
The primary objective was to compare the efficacy

of Cal/BD foam as a twice-weekly proactive man-
agement treatment regimen with vehicle foam (reac-
tive management), with Cal/BD foam as rescue
treatment in the prevention of relapse. Secondary
objectives were to evaluate other efficacy variables
and the safety of long-term proactive management.

Endpoints
Primary endpoint was time to first relapse (PGA

score mild or higher). Secondary endpoints were
proportion of days in remission (PGA score ‘‘clear’’/
‘‘almost clear’’) and number of relapses. Exploratory
endpoints were the number of active treatment days.

Additional safety assessments included adverse
events (AEs), treatment-related AEs, incidence of
disease rebound, local safety and tolerability (perile-
sional assessment at each visit for erythema, ero-
sions, dryness and edema), and effect on calcium
and corticosteroid metabolism.

Statistical methods
The dropout rate in a long-term trial with Cal/BD

ointment was approximately 30% over 52 weeks.11

We assumed that this would be the case in this trial
and that between 4 and 8 relapses would occur per
year in the vehicle group. A 30% reduction in hazard
(ie, a hazard ratio of 0.7) for the proactive group
relative to reactive group was considered of clinical
interest. Based on a 2-sample survival test, 380
patients were planned to be randomized to obtain
a power of 90% for a 5% significance level. According
to the trial protocol and to comply with International
Council for Harmonisation’s E1 regarding long-term
safety, more patients were recruited and randomized
to compensate for the dropout rate.11

Time to first relapse was compared between
treatment groups using a Cox proportional hazards
model with treatment group, pooled sites, and dis-
ease severity at maintenance baseline as factors. The
proportion of days in remission was analyzed by an
analysis of variance model with treatment group,
pooled sites, and disease severity at maintenance
baseline as factors, and multiple imputation was
used for handling missing data for withdrawn
participants. The predicted number of relapses was
analyzed in a Poisson regression model with treat-
ment group, pooled sites, disease severity at main-
tenance baseline as factors, participant as a random
effect, and time at risk as an offset. For the
primary and secondary endpoints, type 1 error was
controlled by a hierarchical testing procedure. For
the secondary endpoints, adjustment for multiplicity
was done using the Holm-Bonferroni method.

Approval of the clinical trial protocol was ob-
tained from the relevant Institutional Review Boards
or Independent Ethics Committees and Regulatory
Authorities, for each participating site, before patient
enrollment. All patients provided written informed
consent. The trial was conducted in accordance with
Good Clinical Practice and Ethical Principles for
Medical Research Involving Human Subjects.

RESULTS
Patients

Of 650 patients who entered the open-label lead-
in phase, 521 (80.2%) achieved treatment success at
week 4 and were randomized in the maintenance
phase (full analysis set: proactive, n = 256; reactive,
n = 265). A total of 24 patients (16 proactive, 8
reactive) who did not achieve treatment success at
week 4 were randomized in error, thus 545 patients
were included in the safety analysis set (proactive,
n = 272; reactive, n = 273; Fig 1). There were 251
randomized patients (46.1%) who completed the 52-
week maintenance period (Fig 1).

Baseline demographic and disease characteristics
were similar between the groups (Table I). Of those
patients randomized, most had a PGA score of
moderate at baseline (Table I). Mean m-PASI at
baseline was 7.9 (SD, 4.0) and 7.6 (SD, 3.7) for the
proactive and reactive group, respectively, andmean
BSA was 8.4% (SD, 6.4%) and 8.1% (SD. 6.3%),
respectively (Table I).

Efficacy
The PGA score at randomization to the mainte-

nance phase was ‘‘clear’’ (proactive, n = 54 [21.1%];
reactive, n = 56 [21.1%]) or ‘‘almost clear’’ (proactive,
n = 202 [78.9%]; reactive, n = 209 [78.9%]). Mean
change from baseline to randomization in m-PASI
and BSA in patients achieving treatment success
during the open-label lead-in phase and included
in the safety analysis set was�81.1% (SD, 17.9%) and
�55.7% (SD, 38.2%), respectively.

During the maintenance phase, the estimated
median time to first relapse from randomization



Fig 1. Consolidated Standards of Reporting Trials diagram of trial design and patient
disposition. 1All patients received topical calcipotriene/betamethasone dipropionate (Cal/
BD) foam once daily for 4 weeks during the open-label lead-in phase. 2Treatment success was
defined as a physician’s global assessment of disease severity (PGA) score ‘‘clear’’/‘‘almost
clear’’ with $2-grade improvement from baseline. 3Excluded from full analysis set (FAS ). 4If a
relapse (PGA at least ‘‘mild’’ [PGA $2]) occurred during the maintenance phase, rescue
treatment (as separate rescue cans to apply to active lesions) was Cal/BD foam once daily for
4 weeks for both the proactive and reactive management groups. After 4 weeks of once-daily
rescue treatment, patients who regained PGA\2 (‘‘clear’’/‘‘almost clear’’) restarted the twice-
weekly maintenance treatment according to the original randomization scheme. Patients who
did not regain a PGA score \2 (‘‘clear’’/‘‘almost clear’’) after 4 weeks of once-daily rescue
medication were withdrawn from the trial. 5Rebound was defined as a modified psoriasis
severity index score (m-PASI) $12 and an increase in m-PASI $125% of the baseline value of
the open-label phase, or the development of new pustular, erythrodermic, more inflammatory
psoriasis within 2 months of entering the maintenance phase, within 2 months after a previous
relapse, or within 2 months after the end of the maintenance phase. SAS, Safety analysis set.
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was prolonged by 26 days for patients in the
proactive group compared with the reactive group
(56 days vs 30 days, respectively; Fig 2). The risk of
experiencing the first relapse was reduced by 43% in
the proactive vs the reactive management group
(hazard ratio, 0.57; 95% confidence interval, 0.47-
0.69; P \ .001). Of those who completed the
maintenance phase, 30 patients in the proactive
group and 6 patients in the reactive group did not
experience relapse. The proportion of days in
remission was significantly higher for patients in
the proactive vs reactive group. The estimated
treatment difference was 11% (95% confidence in-
terval, 8%-14%; P\.001), corresponding to 41 extra
days in remission over 1 year (Fig 3). The rate of
relapse was 46% lower (95% confidence interval,
37%-54%; P \ .001) in the proactive group vs the
reactive group. The predicted number of relapses
per year of exposure was 3.1 (proactive) vs 4.8
(reactive).

Both groups responded to rescue treatment with
Cal/BD foam, with most of the patients achieving



Table I. Baseline characteristics

Demographics and disease

characteristics at baseline*

Patients assigned to treatment

in open-label lead-in phase Patients randomized in the maintenance phase

All patients (N = 650) Proactive (n = 272) Reactive (n = 273)

Sex
Female 226 (34.8) 86 (31.6) 87 (31.9)
Male 424 (65.2) 186 (68.4) 186 (68.1)

Age, y
Mean (SD) 51.8 (14.2) 52.5 (14.9) 52.0 (13.7)
Minimum; maximum 19.0; 84.0 19.0; 84.0 19.0; 84.0

Body mass index, kg/m2

Mean (SD) 29.5 (6.6) 29.1 (6.0) 29.5 (6.8)
Minimum; maximum 16.1; 64.8 17.1; 50.5 16.1; 64.8

Racey

White 584 (92.0) 238 (89.8) 249 (92.9)
Asian 37 (5.8) 22 (8.3) 13 (4.9)
Black or African American 9 (1.4) 3 (1.1) 4 (1.5)
Other 5 (0.8) 2 (0.8) 2 (0.7)

Duration of psoriasis
Mean (SD), years 18.4 (13.7) 18.8 (13.3) 18.1 (13.9)z

Minimum; maximum 1.0; 74.0 1.0; 62.0 1.0; 74.0
Physicians global assessment
Mild 83 (12.8) 25 (9.2) 33 (12.1)
Moderate 509 (78.3) 223 (82.0) 224 (82.1)
Severe 58 (8.9) 24 (8.8) 16 (5.9)

m-PASI
Mean (SD) 7.7 (3.9) 7.9 (4.0) 7.6 (3.7)
Minimum; maximum 2.0; 32.4 2.0; 28.0 2.0; 19.2

Body surface area, %
Mean (SD) 8.2 (6.4) 8.4 (6.4) 8.1 (6.3)
Minimum; maximum 1.0; 38.0 1.0; 36.0 2.0; 38.0

m-PASI, Modified psoriasis severity index score.

*Data are presented as number (%) or as indicated otherwise. All baseline characteristics for all analysis groups were collected at baseline of

the open-label lead-in phase, before treatment with fixed-dose combination calcipotriene 0.005%/betamethasone dipropionate 0.064%

(Cal/BD) foam.
yPatients, N = 635; Ca/BD, n = 265; vehicle, n = 268.
zPatients, n = 272.
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PGA ‘‘clear’’/‘‘almost clear’’, with an overall response
of 75.9% and 81.0% in the proactive and reactive
groups, respectively. Patients who did not achieve
treatment success after rescue treatment were with-
drawn from the study (n = 65 in the proactive group;
n = 70 in the reactive group; Fig 1).

Safety
During the maintenance phase, the incidence of

AEs was similar between treatment groups (Table II).
The rate of AEs per 100 patient-years was 168.6 in the
proactive group and 158.4 in the reactive group. The
rate of serious AEs per 100 patient-years was low and
similar (8.3, proactive; 7.9 reactive), as was the rate of
treatment-related AEs (2.8, proactive; 4.5, reactive).
The rate of severe AEs per 100 patient-years was 4.5
in the proactive group and 8.5 in the reactive group.
AEs reported in[5% of patients were nasopharyng-
itis (8.1% proactive vs 7.0% reactive) and upper
respiratory tract infection (5.9% vs 5.5%), all of which
were considered not related to the trial product by
the investigator. Three patients (2 proactive [0.7%]; 1
reactive [0.4%]) experienced AEs leading to with-
drawal. No AEs of skin atrophy were reported, and
only 1 patient in the reactive management group had
an AE of pruritus. Three patients (2 proactive and 1
reactive) had nonserious AEs that were adjudicated
as related to long-term corticosteroid use (see the
Supplemental information for further details).

The number of rebounds within 2 months of
entering the maintenance phase was 6 in the proac-
tive group and 7 in the reactive group. After a
relapse, the number of rebounds was 4 in the
proactive group and 17 in the reactive group. One
patient in the reactive group experienced a rebound
during the follow-up phase.

Most patients were within the normal ranges
for serum and urinary calcium. No consistent



Fig 2. Time to first relapse during the maintenance phase with proactive management or
reactive management. Note: Patients who did not achieve PGA\2 after 4 weeks of once-daily
rescue treatment after relapse were withdrawn from the trial but are included within this
Kaplan-Meier curve. *30 patients in the proactive group vs 6 patients in the reactive group
finished the trial without experiencing first relapse but had their final visit before day 364.

Fig 3. Cumulative proportion of days spent in remission during the maintenance phase with
proactive management or reactive management.
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changes or differences in serum or urinary calcium
were observed between the treatment groups. Most
patients’ calcium levels remained stable over time.
No clinically significant abnormalities in calcium
metabolism or clinically relevant effect on calcium
metabolism by subgroup analysis were observed.

In the HPA-axis subgroup (66 patients), 4 patients
(2, proactive; 2, reactive) had a serum cortisol con-
centration #18 �g/dL 30 minutes after adrenocorti-
cotropic hormone challenge, and 1 patient in the
proactive group had a serum cortisol concentration
#18 �g/dL 60 minutes after the adrenocorticotropic
hormone challenge. No patient had a serum con-
centration#18 �g/dL at both time points. Overall, no
clinically relevant effect on the HPA-axis by sub-
group analysis was observed.

The number of active treatment days during
the maintenance phase was normalized by time of
exposure. The proportion of active treatment days
was 0.5 for patients in the proactive group vs 0.4 in



Table II. Adverse events during the open-label lead-in and maintenance phase

AE category

Open-label lead-in phase (N = 650) Maintenance phase

Proactive management (n = 272) Reactive management (n = 273)

AEs, No. Patients, No. (%) AE, No. Patients, No. (%) AEs, No. Patients, No. (%)

All AEs 157 115 (17.7) 303 133 (48.9) 279 130 (47.6)
Serious AEs 5 4 (0.6) 15 14 (5.1) 14 11 (4.0)
Treatment-related AEs* 7 5 (0.8) 5 5 (1.8) 8 7 (2.6)
AEs leading to withdrawal 2 2 (0.3) 2 2 (0.7) 1 1 (0.4)
Severe AEs 1 1 (0.2) 8 8 (2.9) 15 14 (5.1)
Fatal AEs 0 0 0 0 1y 1 (0.4)

AEs, adverse events; No, number.

*Considered possibly or probably related to trial product by the investigator.
yThe death was assessed as not related to trial product.
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the reactive group. On average, the proactive group
had 37.5 additional active treatment days per year vs
the reactive group.

Local safety and tolerability of Cal/BD foam
after relapse was favorable across all 4 parameters
(redness, dryness, edema, erosion). Changes in
pigmentation were not specified as part of the
physician’s assessment of local safety and tolera-
bility; however, AEs of pigmentation disorder were
reported by 1 patient in each group and considered
possibly related to the trial product by the
investigator.
DISCUSSION
Data on long-term management of psoriasis with

topical treatments are needed. To date, no other
study, to our knowledge, has reported on the long-
term (up to 56 weeks) efficacy and safety of Cal/BD
foam, and few studies have assessed longer-term
efficacy and safety of Cal/BD ointment or gel.11,12

Unlike other long-term studies that used intermit-
tent (alternating between different active products)
or on-demand regimens,11,12 this trial design allowed
for comparison of Cal/BD foam with vehicle foam as
a twice-weekly proactive maintenance regimen over
52 weeks for patients in remission. During a relapse,
all patients received rescue treatment with Cal/BD
foam once daily for 4 weeks. Consistent with previ-
ous 4-week data,13-15 Cal/BD foam was an effective
rescue treatment: $75% of patients achieved PGA
‘‘clear’’/‘‘almost clear’’ postrelapse during the main-
tenance phase.

Predicted mean number of relapses per year of
exposure was reduced by more than one third in the
proactive vs reactive group (3.1 vs 4.8) where
patients received Cal/BD foam as rescue treatment.
To achieve an additional 41 days in remission per
year, longer time to first relapse, and fewer relapses
overall, patients in the proactive group required
37.5 days of extra medication per year. In clinical
practice, proactive management with Cal/BD foam
might lead to fewer relapses and improved long-
term disease control compared with conventional
reactive treatment. Other parameters, such as patient
preferences,16 may determine the most suitable
patients for this regimen.

Overall, Cal/BD foam was well tolerated
throughout the trial. The incidence of AEs during
the 4-week open-label lead-in phase resembled
other short-term studies with Cal/BD.13-15,17 The
incidence of AEs in the maintenance phase was
similar between treatment groups and similar to the
incidence reported after treatment with Cal/BD foam
once daily for 12 weeks.18 No new safety concerns
were identified over 52 weeks.

This study has some limitations. As with other
year-long studies,11 statistical analysis was chal-
lenging because of the substantial but expected
dropout rate (53.9%), which includes patients not
achieving a PGA score ‘‘clear’’/‘‘almost clear’’ after
rescue treatment. No clear association between BSA
at baseline and dropout rates was observed (data not
shown).

Rebound was defined as PASI [125% from
baseline or when signs of more inflammatory disease
appeared within 2 months of treatment discontinu-
ation. This criterion was not optimal for patients with
a low PASI, and several rebounds were classified
only by numerical definition yet not as an AE of
rebound.
CONCLUSION
Long-term proactive management over 52 weeks

with fixed-dose Cal/BD foam twice-weekly was
superior in prolonging time to the first relapse,
reducing the number of relapses, and increasing
days in remission compared with vehicle foam in
adults with plaque psoriasis. Proactive management
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with Cal/BD foam was well tolerated and had a
favorable safety profile over the extended treatment
period that was similar to reactive management
where patients received Cal/BD foam as 4-week
rescue treatment upon relapse only. No new AEs of
interest were identified, including no clinical signs
of skin atrophy. There was no clinically significant
effect of Cal/BD foam on the HPA-axis or calcium
metabolism. The results of this novel trial are very
promising and suggest that proactive management
with fixed-dose Cal/BD foam could offer improved
long-term control of plaque psoriasis over conven-
tional reactive treatment.
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Healthcare plc, for medical writing support that was
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