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ABSTRACT

Several comprehensive and updated guidelines
are available on themanagement of psoriasiswith
systemic treatments. However, there is a lack of
updates in recommendations and guidelines on
topical treatments, particularly regarding the lat-
est evidence and developments in treatment for-
mulations. Consequently, a comprehensive
literature review on this topic, considering the

continuous evolution of knowledge and evalua-
tion of the relevance of the available literature
evidence, represents a current need to improve
the topical management of psoriasis. This study
critically appraises the available literature on all
topical treatments of psoriasis from the past 20
years to address some relevant issues, such as the
vehicle associated with the highest effectiveness,
the best vehicle for improving patient adherence,
and thebest strategy in termsofefficacyand safety
for long-term treatment. The greater effectiveness
of the foam formulation was demonstrated for
calcipotriene/betamethasone dipropionate (Cal/
BD) administration compared with the gel and
ointment. Without a direct comparison, match-
ing-adjusted indirect comparison analyses sup-
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port the superiority of the foam versus the cream
overall. In addition, the reduced treatment period
required by the Cal/BD foam (4 weeks) may favor
this formulation over cream (8 weeks). The liter-
ature evidence, supported by a broad clinical
experience, reported high rates of acceptability
and adherence for the foam vehicle. A growing
consensus is shared among dermatologists sus-
taining the proactive approach as the best option
for the long-term topical treatment of psoriasis in
adults. The Cal/BD foam is the only treatment for
which the approved label allows biweekly main-
tenance use (proactive management), thus repre-
senting the first option for long-term topical
treatment.

Keywords: Psoriasis; Topical treatment;
Betamethasone dipropionate; Calcipotriene;
Vehicle; Adherence; Safety

Key Summary Points

This study critically appraises the available
literature on topical treatments of
psoriasis to specifically address some
relevant issues, namely the vehicle
associated with the highest effectiveness,
the best vehicle for improving adherence,
and the best strategy in terms of efficacy
and safety for long-term treatment.

The greater effectiveness of the foam
formulation was demonstrated for
calcipotriene/betamethasone
dipropionate administration compared
with the gel and ointment.

Literature evidence and clinical experience
reported high rates of acceptability and
adherence for the foam vehicle.

A growing consensus is shared among
dermatologists sustaining the proactive
approach as the best option for the long-
term topical treatment of psoriasis in
adults.

INTRODUCTION

Psoriasis is a chronic inflammatory skin disease
affecting up to 4% of the European population,
characterized by well-demarcated erythematous
plaques covered by silver scales, which can be
painful and/or itchy [1, 2]. About 80% of
patients with psoriasis suffer from localized,
mild-to-moderate forms, characterized by pla-
ques usually involving elbows, scalp, trunk,
and/or knees, which can be effectively treated
with topical treatments [3–6]. Among various
topical options, guidelines and recommenda-
tions suggest the fixed-dose combination of
corticosteroids (betamethasone dipropionate
[BD]) and vitamin D analogs (calcipotriene
[Cal]) as a first-line therapy in mild-to-moderate
psoriasis because of its high effectiveness in
reducing the number of daily applications [7–9].

However, while several guidelines are avail-
able on managing psoriasis with systemic
treatments, there is a lack of updates in recom-
mendations and guidelines on topical treat-
ments, particularly regarding the most recent
evidence and developments in treatment for-
mulations [4]. Indeed, specific formulations of
the same medication can play a major role in
improving adherence, which has been high-
lighted to be very poor in psoriasis because of
the inconvenience of use [10–15]. Conse-
quently, a comprehensive and updated litera-
ture review on this topic, considering the
continuous evolution of knowledge and the
evaluation of the relevance of the available lit-
erature evidence, represents a current need for
the improvement of the topical management of
psoriasis.

Based on these needs, a group of dermatol-
ogists with proven experience in the manage-
ment of psoriasis carried out a critical appraisal
of the available literature regarding the topical
treatment of psoriasis in adult patients,
according to specific clinical questions, and
assessed its relevance in the current clinical
context. Within the project, studies were eval-
uated and selected according to an adapted
form of the Downs and Black checklist created
to assess the methodological quality of both
randomized and non-randomized studies of
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healthcare interventions [16–18]. This study
presents and critically discusses the results of
this analysis.

METHODS

Project Overview

A scientific board composed of five Italian
experts in the management of psoriasis partici-
pated in this project. Four steps were applied by
the participants to critically appraise the evi-
dence regarding the topical management of
psoriasis in adult patients: (1) definition of rel-
evant research questions; (2) PubMed system-
atic literature search according to a pertinent
keyword combination; (3) critical appraisal of
literature according to an adapted form of the
Downs and Black checklist (see the paragraph
below for description) [16–18]; (4) a narrative
review of each included study, according to the
defined research questions.

Studies specifically addressing the manage-
ment of difficult-to-treat areas were not
considered.

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.

Research Questions

The scientific board reviewed the literature
regarding the topical treatment of psoriasis in
adult patients to define the following research
questions:

1. Which vehicle is associated with the highest
effectiveness of the topical treatment of
psoriasis in adults?

2. Which is the best vehicle for improving
patient adherence to topical treatment of
psoriasis in adults?

3. Which is the best strategy in terms of
efficacy and safety for the long-term topical
treatment of psoriasis in adults? (combina-
tion, sequential, reactive, pro-active, etc.).
The long-term treatment has been defined
as[12 weeks [19].

The definition of the best topical treatment
in terms of efficacy and safety was proposed as
an additional clinical question and addressed
through literature research. However, this
question was not considered and not discussed
in this literature critical appraisal because of the
lack of well-grounded comparative studies
between different actives.

Literature Search

Search Criteria
Studies that evaluated the topical treatment of
psoriasis were searched on PubMed until 31
March 2022 according to the combination of
pertinent keywords (psoriasis AND topical
treatment; psoriasis AND therapy).

Type of Publications
Only human studies performed in adult
patients in the last 20 years published in English
were included. Original articles, clinical trials,
randomized clinical trials (RCTs), and observa-
tional studies were considered. Other types of
publications, including letters, editorials,
reviews and systematic reviews, theses, and
abstracts, were not evaluated. Studies evaluating
non-pharmacological treatments, laser thera-
pies, and pharmacological treatments not
available on the market or not approved in
Europe, or used off-label, were not included.

Study Eligibility Criteria
The eligibility criteria for included studies were
designed according to the Population Inter-
vention Comparators Outcomes Study (PICO)
framework. The population included adult
patients with psoriasis; the intervention of
interest was the topical treatment. Any control
treatment used in selected studies was included.
Clinical success (defined as the complete reso-
lution of signs and symptoms or their
improvement at the end of treatment), safety
and adherence were considered outcomes
according to the clinical questions. Titles and
abstracts from the literature research were
screened independently by the authors. Even-
tual disagreement about paper inclusion was
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resolved by discussion. Full-text manuscripts
were further reviewed for inclusion.

Critical Appraisal of Individual Studies

The Downs and Black checklist consisted of 27
items divided into five sub-scales (Supplemen-
tary Material) [16]: (1) reporting (10 items)—
which assessed whether the information pro-
vided in the paper was sufficient to enable a
reader to evaluate the findings of the study
unbiasedly; (2) external validity (three items)—
which addressed the extent to which the study
findings could be generalized to the population
from which the study subjects come; (3) bias
(seven items)—which addressed biases in the
measurement of the intervention and outcome;
(4) confounding (six items)—which addressed
bias in the selection of study subjects; (5) power
(one item)—which attempted to assess whether
the negative findings from a study could be due
to chance. We used a modified version of the
checklist, as reported in previous systematic
reviews, to accommodate the characteristics of
observational studies [17, 18]. According to the
modified version, answers were scored 0 or 1,
except for one item in the reporting subscale,
which scored 0–2. The maximum score for
quality was 28. Papers were classified as follows:
excellent (26-28); good (20-25); fair (15-19);
poor (B 14). Poor-quality studies were excluded
from the review.

RESULTS

Overall, 124 potentially relevant articles evalu-
ating the topical treatment of psoriasis were
identified through the PubMed search. After
screening for duplicates and assessing the full
text for eligibility, 24 studies were considered
since they answered the predefined clinical
questions (Fig. 1). A list of included studies is
provided in Table 1. Eleven out of 24 studies
were RCTs.

Summary of Critical Appraisal

The rating of papers is reported in Table 1. Two
studies were rated as ‘‘excellent’’ [20, 21], seven
studies were rated as ‘‘good’’ [22–28], and 11
studies were rated as ‘‘fair’’ [20, 29–38]. Four
studies were excluded as their rating was clas-
sified as ‘‘poor’’ [39–42]. Consequently, a total of
20 papers were considered to address the clini-
cal questions (Table 1).

Research Question 1: Vehicle Associated
with the Highest Effectiveness
of the Opical Treatment of Psoriasis
in Adults

Eight papers compared different vehicles for
administering Cal/BD or clobetasol treatments,
evaluating which vehicle had the highest
effectiveness [24, 26–29, 34–36]. The main
characteristics of the papers are summarized in
Table 2. Half of the studies compared the foam
vehicle with other vehicles [24, 26, 27, 36].

The Cal/BD foam was compared with the
Cal/BD gel in the phase III, randomized, mul-
ticenter, investigator-blinded PSO-ABLE study,
which involved patients with mild-to-severe
psoriasis [24]. The Cal/BD foam group achieved
higher success rates (38% vs 22%, according to
the physician’s global assessment of disease

Fig. 1 Study selection flow diagram
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ré
us

(2
00
9)

[3
2]

O
bs
er
va
ti
on
al

st
ud
y

6
2

4
3

0
15

Fa
ir

C
al
ci
tr
io
l
oi
nt
m
en
t
3
m
ic
ro
g/
g
is
sa
fe
an
d
ef
fe
ct
iv
e
ov
er

52
w
ee
ks
fo
r
th
e
tr
ea
tm

en
to
fm

ild
to
m
od
er
at
e
pl
aq
ue

ps
or
ia
sis

L
eb
w
oh
l

(2
00
9)

[2
0]

C
lin

ic
al
T
ri
al

6
3

4
3

0
16

Fa
ir

A
ra
nd
om

iz
ed
,m

ul
tic
en
te
r
stu

dy
of
ca
lci
po
tr
ie
ne

oi
nt
m
en
t
an
d
clo
be
ta
so
l
pr
op
io
na
te
fo
am

in
th
e

se
qu
en
tia
lt
re
at
m
en
t
of
lo
ca
liz
ed

pl
aq
ue
-t
yp
e
ps
or
ia
sis
:

sh
or
t-
an
d
lo
ng
-t
er
m

ou
tc
om

es

K
oo

(2
00
6)

[3
3]

R
C
T

6
0

6
4

0
16

Fa
ir

A
52
-w
ee
k
ra
nd
om

iz
ed

sa
fe
ty

stu
dy

of
a

ca
lci
po
tr
io
l/
be
ta
m
et
ha
so
ne

di
pr
op
io
na
te
tw
o-

co
m
po
un
d
pr
od
uc
t
(D

ov
ob
et
/D

ai
vo
be
t/
T
ac
lo
ne
x)

in
th
e
tr
ea
tm

en
t
of
ps
or
ia
sis

vu
lg
ar
is

K
ra
gb
al
le

(2
00
6)

[2
1]

R
C
T

10
3

6
6

1
26

E
xc
el
le
nt

Dermatol Ther (Heidelb)



T
a
b
le

1
co
n
ti
n
u
ed

St
ud

ie
s

Sc
or
in
g

C
la
ss
ifi
ca
ti
on

T
it
le

A
ut
ho

r,
ye
ar

St
ud

y
de
si
gn

R
ep
or
ti
ng

E
xt
.

va
lid

it
y

In
t.

va
lid

it
y—

bi
as

In
t.

va
lid

it
y—

se
le
ct
io
n

bi
as

P
ow

er
T
ot
al

Sc
or
e

R
at
in
g

C
lo
be
ta
so
l
pr
op
io
na
te
lo
tio
n,

an
ef
fic
ie
nt

an
d
sa
fe

al
te
rn
at
iv
e
to
clo
be
ta
so
lp
ro
pi
on
at
e
em

ol
lie
nt

cr
ea
m

in
su
bj
ec
ts
w
ith

m
od
er
at
e
to

se
ve
re

pl
aq
ue
-t
yp
e
ps
or
ia
sis

L
ow

e

(2
00
5)

[3
4]

R
C
T

7
0

4
4

1
16

Fa
ir

C
lo
be
ta
so
l
pr
op
io
na
te
lo
tio
n
in

th
e
tr
ea
tm

en
t
of

m
od
er
at
e
to

se
ve
re

pl
aq
ue
-t
yp
e
ps
or
ia
sis

D
ec
ro
ix

(2
00
4)

[3
5]

R
C
T

7
0

6
3

0
16

Fa
ir

M
ed
ic
at
io
n
fo
rm

ul
at
io
n
af
fe
ct
s
qu
al
ity

of
lif
e:
a

ra
nd
om

iz
ed

sin
gl
e-
bl
in
d
stu

dy
of
clo
be
ta
so
lp
ro
pi
on
at
e

fo
am

0.
05
%

co
m
pa
re
d
w
ith

a
co
m
bi
ne
d
pr
og
ra
m

of
clo
be
ta
so
l
cr
ea
m

0.
05
%

an
d
so
lu
tio
n
0.
05
%

fo
r
th
e

tr
ea
tm

en
t
of
ps
or
ia
sis

B
er
gs
tr
om

(2
00
3)

[3
6]

R
C
T

8
0

5
2

0
15

Fa
ir

C
al
ci
po
tr
io
l
ve
rs
us

co
al

ta
r:
a
pr
os
pe
ct
iv
e
ra
nd
om

iz
ed

stu
dy

in

sta
bl
e
pl
aq
ue

ps
or
ia
sis

Sh
ar
m
a

(2
00
3)

[3
7]

R
C
T

9
0

5
1

0
15

Fa
ir

T
ac
al
ci
to
l
oi
nt
m
en
t
fo
r
lo
ng
-t
er
m

co
nt
ro
l
of
ch
ro
ni
c

pl
aq
ue

ps
or
ia
sis

in
de
rm

at
ol
og
ic
al

pr
ac
tic
e

L
am

be
rt

(2
00
2)

[4
1]

C
lin

ic
al
T
ri
al

6
1

3
1

0
11

Po
or

R
C
T
R
an
do
m
iz
ed

cl
in
ic
al
tr
ia
l,
C
al
/B
D

C
al
ci
po
tr
ie
ne
/b
et
am

et
ha
so
ne

di
pr
op
io
na
te

Pa
pe
rs
w
er
e
lis
te
d
in

ch
ro
no
lo
gi
ca
lo

rd
er
,s
ta
rt
in
g
w
it
h
th
e
m
os
t
re
ce
nt
.S
tu
di
es

hi
gh
lig
ht
ed

in
gr
ay

w
er
e
ex
cl
ud
ed

fr
om

th
e
an
al
ys
is
as

th
ei
r
ra
ti
ng

w
as

cl
as
si
fie
d
as

‘‘p
oo
r’’

Dermatol Ther (Heidelb)



T
ab
le

2
M
ai
n
ch
ar
ac
te
ri
st
ic
s
of

co
ns
id
er
ed

st
ud
ie
s
ev
al
ua
ti
ng

th
e
ve
hi
cl
e
as
so
ci
at
ed

w
it
h
th
e
hi
gh
es
t
ef
fe
ct
iv
en
es
s
of

th
e
to
pi
ca
l
tr
ea
tm

en
t
of

ps
or
ia
si
s

A
ut
ho

r,
ye
ar

St
ud

y
de
si
gn

St
ud

y
po

pu
la
ti
on

T
re
at
m
en
t
an
d
ve
hi
cl
e

M
ai
n
co
nc
lu
si
on

s
on

th
e
ve
hi
cl
e
as
so
ci
at
ed

w
it
h
th
e

hi
gh
es
t
ef
fe
ct
iv
en
es
s

Pi
nt
er

(2
02
2)

[2
9]

Po
ol
ed

an
al
ys
is
of

tw
o
di
ff
er
en
t
ph
as
e

II
I
cl
in
ic
al
tr
ia
ls
(N

C
T
03
30
87
99
;

N
C
T
03
80
23
44
)

12
86 pa
ti
en
ts

C
al
/B
D

cr
ea
m

vs
C
al
/B
D

to
pi
ca
l
su
sp
en
si
on

vs
cr
ea
m

ve
hi
cl
e

PG
A
tr
ea
tm

en
t
su
cc
es
s
fo
r
th
e
cr
ea
m

w
as
gr
ea
te
r
th
an

to
pi
ca
l

su
sp
en
si
on

(p
\

0.
00
01
)

M
ea
n
pe
rc
en
ta
ge

re
du
ct
io
n
in

m
PA

SI
fo
r
th
e
cr
ea
m

w
as

gr
ea
te
r
th
an

to
pi
ca
l
su
sp
en
si
on

(p
\

0.
00
01
)

St
ei
n
G
ol
d

(2
02
1)

[2
8]

Ph
as
e
II
I,
m
ul
ti
ce
nt
er
,r
an
do
m
iz
ed
,

ac
ti
ve
,a
nd

ve
hi
cl
e-
co
nt
ro
lle
d
tr
ia
l

79
6 pa
ti
en
ts

C
al
/B
D

cr
ea
m

vs
C
al
/B
D

to
pi
ca
l
su
sp
en
si
on

T
he

pr
op
or
ti
on

of
pa
ti
en
ts
ac
hi
ev
in
g
PG

A
tr
ea
tm

en
t
su
cc
es
s

af
te
r
8
w
ee
ks

w
as

gr
ea
te
r
fo
r
C
al
/B
D

cr
ea
m

A
si
m
ila
r
st
at
is
ti
ca
lly

si
gn
ifi
ca
nt

di
ff
er
en
ce

in
fa
vo
r
of

C
al
/

B
D

cr
ea
m

at
w
ee
k
8
w
as

de
m
on
st
ra
te
d
fo
r
th
e
pe
rc
en
ta
ge

ch
an
ge

in
m
PA

SI
fr
om

ba
se
lin

e
an
d
th
e
pr
op
or
ti
on

of

pa
ti
en
ts
ob
ta
in
in
g
m
PA

SI
75

Pa
ul (2
01
7)

[2
4]

Ph
as
e
II
I,
pr
os
pe
ct
iv
e,
m
ul
ti
ce
nt
er
,

in
ve
st
ig
at
or
-b
lin

de
d
st
ud
y
(P
SO

-

A
B
L
E
)

46
3 pa
ti
en
ts

C
al
/B
D

fo
am

vs
C
al
/B
D

ge
l

C
al
/B
D

fo
am

ac
hi
ev
ed

hi
gh
er

tr
ea
tm

en
t
su
cc
es
s
ra
te
s
an
d

m
PA

SI
75

by
w
ee
k
4
th
an

C
al
/B
D

ge
l
by

w
ee
k
8

Pa
ul (2
01
7)

[2
6]

Su
bg
ro
up

an
al
ys
is
of

th
e
ph
as
e
II
I,

pr
os
pe
ct
iv
e,
m
ul
ti
ce
nt
er
,

in
ve
st
ig
at
or
-b
lin

de
d
PS

O
-A
B
L
E

st
ud
y

15
9 pa
ti
en
ts

C
al
/B
D

fo
am

vs
C
al
/B
D

ge
l

C
al
/B
D

fo
am

sh
ow

ed
to

be
m
or
e
ef
fe
ct
iv
e
co
m
pa
re
d
w
it
h

C
al
/B
D

ge
l

A
gr
ea
te
r
pe
rc
en
ta
ge

of
pa
ti
en
ts
ac
hi
ev
ed

D
L
Q
I
of

0/
1
at

w
ee
ks

4,
8,

an
d
12

K
oo (2
01
6)

[2
7]

Ph
as
e
II
,m

ul
ti
ce
nt
er
,i
nv
es
ti
ga
to
r-

bl
in
d,

4-
w
ee
k
tr
ia
l

37
6 pa
ti
en
ts

C
al
/B
D

fo
am

vs
C
al
/B
D

oi
nt
m
en
t

T
re
at
m
en
t
su
cc
es
s
ra
te
s
an
d
m
ea
n
pe
rc
en
ta
ge

de
cr
ea
se

in

m
PA

SI
at

w
ee
k
4
w
as

hi
gh
er

fo
r
th
e
C
al
/B
D

fo
am

gr
ou
p

Pe
rc
en
ta
ge

of
pa
ti
en
ts
ac
hi
ev
in
g
PA

SI
75

or
PA

SI
50

w
as

no
t

st
at
is
ti
ca
lly

si
gn
ifi
ca
nt

L
ow

e

(2
00
5)

[3
4]

M
ul
ti
ce
nt
er
,r
an
do
m
iz
ed
,a
ct
iv
e-

an
d

ve
hi
cl
e-
co
nt
ro
lle
d,

pa
ra
lle
l-g
ro
up

st
ud
y

19
2 pa
ti
en
ts

C
lo
be
ta
so
l
pr
op
io
na
te

lo
ti
on

vs

cl
ob
et
as
ol

pr
op
io
na
te

cr
ea
m

L
ot
io
n
an
d
cr
ea
m

sh
ow

ed
co
m
pa
ra
bl
e
ef
fic
ac
y
pr
ofi
le
s,
w
hi
ch

w
er
e
su
pe
ri
or

to
th
e
ve
hi
cl
e,
in
cl
ud
in
g
a
si
m
ila
r
su
cc
es
s
ra
te

at
th
e
en
d
of

th
e
tr
ea
tm

en
t
pe
ri
od

Dermatol Ther (Heidelb)



severity (PGA); p\0.001) and mPASI75 (modi-
fied Psoriasis Area and Severity Index; 52% vs
35%; p\0.001) after 4 weeks of treatment than
the Cal/BD gel after 8 weeks of treatment [24].
In a subgroup analysis of the PSO-ABLE study,
the once-daily treatment with the Cal/BD foam
or gel or respective vehicles for up to 12 weeks
was compared in 159 patients with moderate-
to-severe psoriasis [26]. At week 12, reductions
in mPASI and body surface area (BSA) were sig-
nificantly higher with the foam compared with
gel; the mPASI75 and mPASI90 achievement
was 6% in the Cal/BD foam group and 12% in
the Cal/BD gel group [26].

A phase II, multicenter, investigator-blind,
4-week trial compared the Cal/BD foam treat-
ment versus ointment in 376 adult patients
with mild-to-moderate psoriasis [27]. Treatment
success at week 4 was significantly higher in the
Cal/BD foam group (p = 0.025); the mean per-
centage decrease in mPASI was 74% and 63% at
week 4 in the Cal/BD foam and in the Cal/BD
ointment group, respectively [27].

The Cal/BD cream and the Cal/BD topical
suspension were compared in terms of efficacy
and acceptability in a phase III, vehicle-con-
trolled trial enrolling 796 patients with moder-
ate-to-severe psoriasis [28]. The proportion of
patients achieving PGA treatment success after
8 weeks and mPASI75 was greater for the Cal/BD
cream than for the Cal/BD topical suspension
(p\ 0.0001) [28]. In a subsequent study, data
from this trial were pooled with data from
another phase III, vehicle-controlled trial (not
published as a single study) to compare the
efficacy, safety, and quality of life (QoL)
between the Cal/BD cream and topical suspen-
sion [29]. The pooled analysis confirmed the
previous results [29].

Clobetasol propionate lotion and clobetasol
propionate cream were compared in two mul-
ticenter, randomized, vehicle-controlled, paral-
lel-group studies involving 192 and 222 subjects
with moderate-to-severe psoriasis, respectively
[34, 35]. In both studies, clobetasol lotion and
cream showed comparable efficacy profiles,
which were superior to the vehicle, including a
similar success rate at the end of the 4-week
treatment period [34, 35]. At the same time, the
lotion showed a better remission profile after 4T

a
b
le

2
co
n
ti
n
u
ed

A
ut
ho

r,
ye
ar

St
ud

y
de
si
gn

St
ud

y
po

pu
la
ti
on

T
re
at
m
en
t
an
d
ve
hi
cl
e

M
ai
n
co
nc
lu
si
on

s
on

th
e
ve
hi
cl
e
as
so
ci
at
ed

w
it
h
th
e

hi
gh
es
t
ef
fe
ct
iv
en
es
s

D
ec
ro
ix

(2
00
4)

[3
5]

M
ul
ti
ce
nt
er
,r
an
do
m
iz
ed
,a
ct
iv
e-

an
d

ve
hi
cl
e-
co
nt
ro
lle
d,

pa
ra
lle
l-g
ro
up

st
ud
y

22
2 pa
ti
en
ts

C
lo
be
ta
so
l
pr
op
io
na
te

lo
ti
on

vs
cl
ob
et
as
ol

pr
op
io
na
te

cr
ea
m

L
ot
io
n
an
d
cr
ea
m

sh
ow

ed
co
m
pa
ra
bl
e
ef
fic
ac
y
pr
ofi
le
s,
w
hi
ch

w
er
e
su
pe
ri
or

to
th
e
ve
hi
cl
e,
in
cl
ud
in
g
a
si
m
ila
r
su
cc
es
s
ra
te

at
th
e
en
d
of

th
e
tr
ea
tm

en
t
pe
ri
od

B
er
gs
tr
om

(2
00
3)

[3
6]

R
an
do
m
iz
ed
,s
in
gl
e-
bl
in
d
cl
in
ic
al
tr
ia
l

32
pa
ti
en
ts

C
lo
be
ta
so
l
pr
op
io
na
te

fo
am

vs
a

co
m
bi
ne
d
pr
og
ra
m

of

cl
ob
et
as
ol

cr
ea
m

an
d
so
lu
ti
on

PA
SI

sc
or
e
de
cr
ea
se

w
as

hi
gh
er

fo
r
th
e
fo
am

In
th
e
tr
ea
tm

en
t
of

sc
al
p
ps
or
ia
si
s,
th
e
fo
am

ha
d
gr
ea
te
r

im
pr
ov
em

en
t
th
an

th
e
co
m
bi
ne
d
tr
ea
tm

en
t

C
al
/B
D
:c
al
ci
po
tr
ie
ne
/b
et
am

et
ha
so
ne

di
pr
op
io
na
te
;P

G
A
:P

hy
si
ci
an

G
lo
ba
lA

ss
es
sm

en
t;
m
PA

SI
:m

od
ifi
ed

Ps
or
ia
si
s
A
re
a
Se
ve
ri
ty

In
de
x;
D
L
Q
I:
D
er
m
at
ol
og
y
L
ife

Q
ua
lit
y
In
de
x;
PA

SI
:P

so
ri
as
is
A
re
a
Se
ve
ri
ty

In
de
x;
PA

SI
75
:(
im

pr
ov
em

en
t
of
)
Ps
or
ia
si
s
A
re
a
Se
ve
ri
ty

In
de
x
of

75
%

an
d
PA

SI
50
:(
im

pr
ov
em

en
t
of
)
Ps
or
ia
si
s
A
re
a

Se
ve
ri
ty

In
de
x
of

50
%

Dermatol Ther (Heidelb)



weeks of treatment-free follow-up period [34]. A
significantly higher cosmetic advantage was
also attributed to the lotion [35].

In a randomized, single-blind study, the
clobetasol propionate foam formulation was
compared with a combined program consisting
of applying clobetasol cream and solution in 32
subjects with mild-to-moderate psoriasis [36].
At the end of the 14-day treatment, the foam
performed better than the combined program
in several measures; the PASI score decrease was
41% (foam) versus 35% (cream/solution;
p = 0.17) [36]. In treating scalp psoriasis, foam
determined greater improvement than the
solution in both absolute and percentage terms
(p = 0.03 for both) [36]. When measuring global
QOL, foam users had a significantly greater
increase in EQ-5D than those using the com-
bined program [36].

Research Question 2: Best Vehicle
for Improving Patient Adherence
to Topical Treatment of Psoriasis in Adults

Seven papers assessed the acceptability and/or
adherence to the topical treatment according to
different vehicles [23, 25, 28, 30–32, 38]. The
main characteristics of the papers are summa-
rized in Table 3. Four studies evaluated the Cal/
BD foam vehicle [23, 25, 30, 38].

The 4-week, observational LION study
assessed patients’ satisfaction with the Cal/BD
foam in a real-life setting involving 256 patients
with mild (52%), moderate (43%), or severe
(5%) psoriasis. The TSQM (Treatment Satisfac-
tion Questionnaire for Medication)-9 median
(25th–75th percentile) scores were 83.3
(66.7–88.9) for effectiveness, 77.8 (66.7–88.9)
for convenience, and 78.6 (64.3–92.9) for global
satisfaction (range 0–100) [23]. Specifically,
patients were satisfied to extremely satisfied
with the foam’s ability to manage (86%) and
relief their symptoms (83%);[ 80% of patients
rated it from easy to extremely easy to use and
plan when to use the Cal/BD foam [23]. Almost
all (90%) patients previously treated for psoria-
sis evaluated the Cal/BD foam as more effective,
easier to use, and better tolerated than previous
topical treatments [23]. Full self-reported

adherence to treatment was reported in 87% of
patients; additional 10% of patients cov-
ered C 80% of prescribed days [23].

Patient adherence and satisfaction with daily
use of the Cal/BD foam were also evaluated in a
prospective, observational, single-center study
involving 65 patients with mild-to-moderate
psoriasis [38]. Most patients (74%) showed high
adherence at 12 weeks; 71% of patients were
completely satisfied with the treatment,
according to the TSQM-9 [38].

A high adherence rate (82%) to the Cal/BD
foam treatment was reported in an observa-
tional, multicenter study involving 410 psoria-
sis patients under daily practice conditions [30].
After 4-week treatment, 58% of patients con-
tinued a once-daily regimen [30]. Overall, 71%
of patients assessed the foam as very/quite
cooling, 66% as very/quite skin satisfying, and
59% as very/quite itch relieving; the application
was considered very/quite simple by 89% of
patients [30].

In a phase III, multicenter, randomized,
active, and vehicle-controlled trial enrolling
796 patients with moderate-to-severe psoriasis,
the Cal/BD cream and Cal/BD topical suspen-
sion (once daily for 8 weeks) were compared in
terms of efficacy and acceptability. At the end of
therapy, treatment convenience with the Cal/
BD cream was rated by patients as superior to
the Cal/BD topical suspension, according to the
Psoriasis Treatment Convenience Scale [28].

The phase IIIb, prospective, multicenter,
open-label, randomized, PSO-INSIGHTFUL
study evaluated the preference for the Cal/BD
foam or Cal/BD gel in 213 patients with mild-
to-moderate psoriasis [25]. Patients were ran-
domly assigned to receive the Cal/BD foam
once daily for 1 week, followed by the Cal/BD
gel for 1 week, or vice versa [25]. The Topical
Product Usability Questionnaire showed that
both the Cal/BD foam and gel had high scores
from the last topical treatment received [25].

A non-interventional, prospective trial was
carried out to evaluate the practicability of the
Cal/BD gel treatment in 579 patients with mild-
to-moderate psoriasis [31]. Seventy-five percent
of patients were ‘‘very satisfied’’ with the Cal/BD
gel compared with 29% with the prior treat-
ment (35% corticosteroids, 11% fixed

Dermatol Ther (Heidelb)



T
ab
le

3
M
ai
n
ch
ar
ac
te
ri
st
ic
s
of

co
ns
id
er
ed

st
ud
ie
s
ev
al
ua
ti
ng

th
e
ac
ce
pt
ab
ili
ty

an
d/
or

ad
he
re
nc
e
to

th
e
to
pi
ca
l
tr
ea
tm

en
t
ac
co
rd
in
g
to

di
ff
er
en
t
ve
hi
cl
es

A
ut
ho

r,
ye
ar

St
ud

y
de
si
gn

St
ud

y
po

pu
la
ti
on

T
re
at
m
en
t
an
d

ve
hi
cl
e

M
ai
n
co
nc
lu
si
on

s
on

th
e
ac
ce
pt
ab
ili
ty

an
d/
or

ad
he
re
nc
e

C
am

pa
na
ti

(2
02
1)

[2
3]

R
ea
l-l
ife

m
ul
ti
ce
nt
er

pr
os
pe
ct
iv
e
ob
se
rv
at
io
na
l

co
ho
rt
st
ud
y

25
6 pa
ti
en
ts

C
al
/B
D

fo
am

M
or
e
th
an

90
%

of
pa
ti
en
ts
ev
al
ua
te
d
th
e
C
al
/B
D

fo
am

as
m
or
e

ef
fe
ct
iv
e,
ea
si
er

to
us
e,
an
d
be
tt
er

to
le
ra
te
d
th
an

pr
ev
io
us

to
pi
ca
l
tr
ea
tm

en
ts

St
ei
n
G
ol
d

(2
02
1)

[2
8]

Ph
as
e
II
I,
m
ul
ti
ce
nt
er
,r
an
do
m
iz
ed
,a
ct
iv
e,
an
d

ve
hi
cl
e-
co
nt
ro
lle
d
tr
ia
l

79
6 pa
ti
en
ts

C
al
/B
D

cr
ea
m

vs

C
al
/B
D

to
pi
ca
l

su
sp
en
si
on

Pa
ti
en
t-
re
po
rt
ed

tr
ea
tm

en
t
co
nv
en
ie
nc
e
fo
r
C
al
/B
D

cr
ea
m

w
as

ra
te
d
su
pe
ri
or

to
C
al
/B
D

to
pi
ca
l
su
sp
en
si
on

N
av
ar
ro
-

T
ri
vi
ño

(2
02
1)

[3
8]

Pr
os
pe
ct
iv
e,
ob
se
rv
at
io
na
l,
si
ng
le
-c
en
te
r
st
ud
y

65
pa
ti
en
ts

C
al
/B
D

fo
am

74
%

of
pa
ti
en
ts
sh
ow

ed
hi
gh

ad
he
re
nc
e
at

12
w
ee
ks

71
%

of
pa
ti
en
ts
w
er
e
co
m
pl
et
el
y
sa
ti
sfi
ed

G
er
de
s

(2
01
8)

[3
0]

Pr
os
pe
ct
iv
e,
ob
se
rv
at
io
na
l,
no
n-
in
te
rv
en
ti
on

al
,

m
ul
ti
ce
nt
er

st
ud
y

41
0 pa
ti
en
ts

C
al
/B
D

fo
am

82
%

of
pa
ti
en
ts
ad
he
re
d
to

th
e
C
al
/B
D

fo
am

th
er
ap
y
un

ti
l
th
e

en
d
of

th
e
4-
w
ee
k
ob
se
rv
at
io
na
l
pe
ri
od

an
d
w
er
e
w
ill
in
g
to

co
nt
in
ue

th
e
th
er
ap
y
th
er
ea
ft
er

H
on
g

(2
01
7)

[2
5]

Ph
as
e
II
Ib
,p

ro
sp
ec
ti
ve
,m

ul
ti
ce
nt
er

(C
an
ad
a/

G
er
m
an
y)
,o
pe
n-
la
be
l,
ra
nd

om
iz
ed
,t
w
o-
ar
m

cr
os
so
ve
r
st
ud
y

21
3 pa
ti
en
ts

C
al
/B
D

fo
am

an
d

ge
l

B
as
ed

on
th
e
T
op
ic
al
Pr
od
uc
t
U
sa
bi
lit
y
Q
ue
st
io
nn

ai
re

(T
PU

Q
),

m
ea
n
sc
or
es

w
er
e
hi
gh

fo
r
bo
th

C
al
/B
D

fo
am

an
d
ge
l
ov
er
al
l.

C
al
/B
D

fo
am

w
as
ge
ne
ra
lly

pr
ef
er
re
d
by

yo
un

ge
r
pa
ti
en
ts
(a
ge
d

18
–3

9
ye
ar
s)

St
ic
he
rl
in
g

(2
01
3)

[3
1]

N
on
-in

te
rv
en
ti
on

al
,p

ro
sp
ec
ti
ve

tr
ia
l

57
9 pa
ti
en
ts

C
al
/B
D

ge
l

75
%

of
pa
ti
en
ts
w
er
e
‘‘v
er
y
sa
ti
sfi
ed
’’
w
it
h
th
e
C
al
/B
D

ge
lv
s
29
%

w
it
h
th
e
pr
io
r
tr
ea
tm

en
t

A
dh
er
en
ce

w
as

95
%

1
w
ee
k
af
te
r
in
it
ia
ti
on

of
th
er
ap
y
an
d
81
%

af
te
r
4
w
ee
ks

of
tr
ea
tm

en
t

C
la
ré
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combination corticosteroids and vitamin D3
analog in a different formulation, 10% salicylic
acid, 9% vitamin D3 analog, 5% phototherapy,
6% other) [31]. Adherence was 81% after 4
weeks of treatment [31].

The multicenter, single-group, international
DESIRE study assessed the satisfaction with the
Cal/BD gel treatment for a minimum of 4 weeks
in daily clinical practice in 1224 patients with
different grades of psoriasis [32]. Twenty-three
percent of patients had undergone repeated
4-week Cal/BD courses in the previous 6
months and 80% with high satisfaction [32].
Efficacy and ease of use were the main reasons
for patients’ satisfaction assessment [32].

Research Question 3: Best Strategy
in Terms of Efficacy and Safety
for the Long-Term Topical Treatment
of Psoriasis in Adults

Five papers compared different strategies for the
long-term ([12 weeks) topical treatment of
psoriasis [20, 21, 33, 37, 43]. The main charac-
teristics of the papers are summarized in
Table 4. Among these studies, the PSO-LONG
trial and the study by Kragballe and collabora-
tors were rated excellent according to the
Downs and Black checklist (Table 1) [21, 43].

The PSO-LONG trial evaluated the long-term
efficacy and safety of proactive management
(biweekly Cal/BD foam for 52 weeks) [43]. A
total of 545 patients who achieved treatment
success in the open-label phase (Cal/BD foam
once daily for 4 weeks) were randomized to
proactive (n = 272) and reactive (treatment as
needed; n = 273) management. Proactive man-
agement reduced the median time to first
relapse (56 days versus 30 days in proactive and
reactive groups, respectively) and number of
relapses (3.1 in the proactive group and 4.8 in
the reactive group) and increased remission
days compared with reactive management (the
proactive group had an additional 41 days in
remission compared with the reactive group
over 1 year, p\0.001) [43]. A high tolerability
profile was reported [44]. In a post hoc analysis,
compared with reactive management, a signifi-
cantly better Dermatology Life Quality Index

(DLQI; 15% [p = 0.007]), Psoriasis Symptom
Inventory (PSI; 15% [p = 0.013]) scores, and a
numerically better EQ-5D-5L-PSO (EuroQol-5D
for psoriasis) mean area under the curve score
were reported for the proactive management
(1% [p = 0.084]) [22].

Long-term use of calcitriol ointment was
evaluated in an open-label, multicenter study
involving 324 participants with mild-to-mod-
erate psoriasis, treated twice daily as needed for
up to 52 weeks [20]. A marked improvement in
psoriasis symptoms from baseline was reported
(64% of patients at week 52). Forty-three per-
cent of patients achieved clear or minimal pso-
riasis at any given time point during the study;
BSA was stable or improved in 98% of patients
at 52 weeks [20]. Adverse events were noted for
45 participants (14%), and none were severe
[20].

In a randomized multicenter study, the long-
term outcomes of the sequential treatment with
Cal ointment and clobetasol propionate foam
were evaluated in 86 patients [33]. The
sequential therapy consisted of 24 weeks of
treatment with twice-daily clobetasol foam plus
Cal ointment, followed by 6 months of treat-
ment with weekday Cal ointment with or
without weekend pulse clobetasol foam ther-
apy. The combination therapy in the first 24
weeks reduced psoriasis scores compared with
either agent (vs clobetasol foam group,
p = 0.0017 for trunk and p = 0.0001 for
extremity lesions; vs Cal group, p = 0.0001 for
trunk and p = 0.0001 for extremity lesions) [33].
During the 6-month treatment, the weekend
pulse clobetasol foam was associated with a
trend toward greater maintenance of remission
than the vehicle (92% improvement of trunk
lesion vs 62%) [33].

A randomized study evaluated the safety of
the Cal/BD gel applied for 52 weeks as needed
(two-compound group, n = 212) compared with
52 weeks of alternating 4-week periods of the
Cal/BD gel and calcipotriol (alternating group,
n = 213) or 4 weeks of the Cal/BD gel followed
by 48 weeks of calcipotriol (calcipotriol group,
n = 209) [21]. Treatments were applied once
daily [21]. Adverse drug reactions occurred in
5% of patients in the two-compound group, in
3% of patients in the alternating group, and in
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3% of patients in the calcipotriol group. This
suggests that the Cal/BD gel is safe and well
tolerated in the long term, whether used as
monotherapy or alternated treatment [21].

A prospective randomized study compared
the application of a coal tar ointment overnight
on one side of the lesion once daily and cal-
cipotriol ointment on the other side of the same
lesion twice daily in 30 patients [37]. Both sides
were exposed to the sun for 2 h every day; data
after a 12-week treatment period and an 8-week
follow-up period were provided. Better cosmetic
acceptability and faster initial response were
related to calcipotriol ointment, although coal
tar ointment had comparable efficacy after a
long period of treatment, i.e., 12 weeks [reduc-
tion in Erythema, Scaling, and Induration (ESI)
score: calcipotriol 71.9 ± 13% vs coal tar
69.4 ± 15% (p[0.05)] [37]. No statistically
significant difference in the relapse rates was
found between the two treatments [37].

DISCUSSION

A group of experts carried out a critical appraisal
of the available literature regarding the topical
treatment of psoriasis in adult patients to
address three specific relevant questions,
namely: (1) Which vehicle is associated with the
highest effectiveness of the topical treatment?
(2) Which is the best vehicle for improving
patient adherence to topical treatment? (3)
Which is the best strategy in terms of efficacy
and safety for the long-term ([ 12 weeks) topi-
cal treatment? A total of 24 papers was evalu-
ated with a modified version of the Downs and
Black checklist [16–18], and a selection of 20
papers was used.

The question about the best topical treat-
ment in terms of efficacy and safety was not
addressed because of the lack of well-grounded
comparative studies between different actives.

Vehicle Associated with the Highest
Effectiveness of the Topical Treatment
of Psoriasis in Adults

Vehicles used to deliver topical therapy con-
siderably impact efficacy as they directly affectT
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percutaneous absorption and, consequently,
allow different rates of the active drug through
the stratum corneum, the skin’s major barrier
[44, 45].

The formulation in lotion and cream showed
comparable effectiveness profiles for the
administration of clobetasol [34, 35]. Other-
wise, the foam vehicle of clobetasol was associ-
ated with higher effectiveness compared with
the cream [36].

Regarding Cal/BD topical administration,
three out of five retrieved papers suggested that
the foam vehicle was more effective than the gel
and ointment [24, 26, 27]. Two studies com-
pared the efficacy and safety associated with the
cream formulation of Cal/BD with topical sus-
pension/gel, suggesting the superiority of the
cream versus gel [28, 29].

In the absence of head-to-head RCTs, two
MAIC analyses were recently undertaken to
evaluate the efficacy of the Cal/BD cream versus
the Cal/BD foam when used for the recom-
mended treatment duration (8 weeks for cream
and 4 weeks for foam) [46, 47]. The analysis by
Bewley and collaborators reported comparable
effectiveness (i.e., no statistically significant
difference) at the recommended treatment
durations for cream and foam [46]. However, a
MAIC analysis of five different trials by Papp
et al. consistently showed that Cal/BD foam
treatment for 4 weeks induced a significantly
higher PGA success than 8 weeks of the Cal/BD
cream, with an even greater difference seen
between the two formulations after 4 weeks of
each treatment [47]. Therefore, based on the
licensed treatment periods for daily use of the
two formulations, the Cal/BD foam appears to
act faster than the cream; this may be associated
with rapid improvement in skin symptoms and
QoL, potentially increasing treatment adher-
ence and effectiveness [45]. The foam, which
does not crystallize, allows the rapid evapora-
tion of the propellant, leaving a supersaturated
layer of Cal/BD on the skin; this supersaturated
layer has been associated with greater penetra-
tion even through thick lesions [48, 49]. Those
characteristics are related to the associated rapid
response of the treatment.

Best Vehicle for Improving Patient
Adherence to Topical Treatment
of Psoriasis in Adults

Topical products approved for the treatment of
psoriasis are available in five topical semisolid
formulations: ointment, gel, suspension, foam,
and cream [44].

Therapy adherence and clinical efficacy of
topical treatments for psoriasis have been rela-
ted each other and in turn have been related to
the vehicle characteristics, such as rheological
and textural properties, both dependent on the
excipients and the matrix structure [15].
According to clinical experience and literature
data, patients prefer a topical formulation that
dries quickly, and the greasiness of the topical
therapy has been identified as the main reason
for low adherence to treatment [50]. Vehicle
choice is also associated with application time,
number of applications per day, and duration of
therapy, all of which can impact treatment
adherence.

Acceptability and adherence to the foam
formulation of the Cal/BD combination were
assessed in most of the retrieved papers through
treatment satisfaction questionnaires reported
by patients in clinical practice. As the foam is
formulated as a surfactant and alcohol-free
foam with a non-skin-drying emollient vehicle,
it has the potential for greater patient accept-
ability [51]. Results confirmed high rates of
acceptability and adherence for the foam, sup-
porting it as the best vehicle [23, 25, 30, 38].

Best Strategy in Terms of Efficacy
and Safety for the Long-Term Topical
Treatment of Psoriasis in Adults

There is growing consensus among dermatolo-
gists for a proactive approach (biweekly appli-
cation on previously affected areas to prevent
flares) to long-term management of psoriasis
with topical therapies to maintain remission,
increase adherence, and improve long-term
outcomes [9, 14, 52–54]. Therefore, the inclu-
sion in the guidelines of a proactive strategy
among effective treatment options will be a
fundamental step in the evolution of the

Dermatol Ther (Heidelb)



therapeutic approach for treating mild-to-mod-
erate psoriasis [14].

PSO-LONG trial is the only identified long-
term study that compared the usual intermit-
tent reactive treatment with regular biweekly
maintenance therapy [43]. Results showed that
the proactive management of psoriasis with the
Cal/BD foam reduced the median time to first
relapse and the number of relapses and
increased remission days compared with the
reactive management [43]. Given the results of
the PSO-LONG trial, the Cal/BD foam is the
only treatment for plaque psoriasis for which
the approved label allows either reactive treat-
ment of relapse or biweekly maintenance use
(proactive management) [19].

CONCLUSIONS

This study critically appraises the available lit-
erature regarding the topical treatment of pso-
riasis to address three specific relevant issues,
such as the vehicle associated with the highest
effectiveness, the best vehicle for improving
patient adherence, and the best strategy in
terms of efficacy and safety for long-term
treatment. Greater effectiveness of the foam
formulation has been demonstrated for Cal/BD
administration compared with the gel and
ointment. Without a direct comparison, MAIC
analyses support the superiority of the foam
versus the cream overall. In addition, the
reduced treatment period required by the Cal/
BD foam reactive treatment (4 weeks) may favor
this formulation over the cream (8 weeks). The
literature evidence, supported by a broad clini-
cal experience, has reported high rates of
acceptability and adherence for the foam vehi-
cle, which may be related to its surfactant- and
alcohol-free formulation and the low residue on
the skin as well as its demonstrated rapid
effectiveness. Regarding clobetasol administra-
tion, even in this case, the foam formulation
has been associated with greater effectiveness
compared with the cream and lotion.

A growing consensus is shared among der-
matologists sustaining the proactive approach
as the best option for the long-term topical
treatment of psoriasis in adults. The Cal/BD

foam is the only treatment for which the
approved label allows biweekly maintenance
use (proactive management), thus representing
the first option for long-term topical treatment.
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topical long-term management of plaque psoriasis.
Clin Cosmet Investig Dermatol. 2020;13:495–8.

54. Mrowietz U. Implementing treatment goals for
successful long-term management of psoriasis. J Eur
Acad Dermatol Venereol. 2012;26(Suppl 2):12–20.

Dermatol Ther (Heidelb)

https://doi.org/10.1007/s40265-016-0643-7
https://doi.org/10.1007/s40265-016-0643-7
https://doi.org/10.1080/09546634.2020.1729335

	Topical Treatment for the Management of Mild-to-Moderate Psoriasis: A Critical Appraisal of the Current Literature
	Abstract
	Introduction
	Methods
	Project Overview
	Research Questions
	Literature Search
	Search Criteria
	Type of Publications
	Study Eligibility Criteria

	Critical Appraisal of Individual Studies

	Results
	Summary of Critical Appraisal
	Research Question 1: Vehicle Associated with the Highest Effectiveness of the Opical Treatment of Psoriasis in Adults
	Research Question 2: Best Vehicle for Improving Patient Adherence to Topical Treatment of Psoriasis in Adults
	Research Question 3: Best Strategy in Terms of Efficacy and Safety for the Long-Term Topical Treatment of Psoriasis in Adults

	Discussion
	Vehicle Associated with the Highest Effectiveness of the Topical Treatment of Psoriasis in Adults
	Best Vehicle for Improving Patient Adherence to Topical Treatment of Psoriasis in Adults
	Best Strategy in Terms of Efficacy and Safety for the Long-Term Topical Treatment of Psoriasis in Adults

	Conclusions
	Author Contributions
	Data Availability
	References


