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In this study, we compared a new combination oint- more eVective than vehicle (1), short contact dithranol
ment containing both calcipotriol and betamethasone (2), coal tar (3) and at least as eVective as betame-
dipropionate with betamethasone dipropionate ointment thasone 17-valerate (4, 5). Long-term eYcacy and safety
(Diprosone® ) and calcipotriol ointment (Daivonex® ) in have been con� rmed in studies using calcipotriol for up
patients with psoriasis vulgaris; 1106 patients were to 1 year (6–8).
randomized to twice daily double-blind treatment with Topical corticosteroids are also extensively prescribed
combination, betamethasone dipropionate or calcipotriol for the treatment of psoriasis. Since calcipotriol and
for 4 weeks. Patients then received twice daily calcipotriol, corticosteroids work by diVerent mechanisms (4, 5),
unblinded, for a further 4 weeks. Mean percentage change superior eYcacy may be achieved by combined use. In
in PASI at end of the double-blind phase was ± 74.4 addition, the local irritation reported with calcipotriol
(combination group) , ± 61.3 (betamethasone group) and may be alleviated by the anti-in� ammatory action of
± 55.3 (calcipotriol group) . Mean diVerence (95% CI) the corticosteroid. Several studies have shown that calci-
combination-betamethason e was ± 13.1 ( ± 16.9 to ± 9.3, potriol applied in the morning and corticosteroid in the
p <0.001) and for combination-calcipotrio l ± 19.0 ( ± 22.8 evening is more eVective than either calcipotriol twice
to ± 15.2, p < 0.001). The diVerences in PASI were also daily or corticosteroid twice daily (9–11). However,
statistically signi� cant after 1 week. In the double-blind currently available formulations cannot be applied
phase, 8.1% of patients (combination) reported lesional/ simultaneously, as they are incompatible.
perilesional adverse reactions compared to 4.7% (betame- In view of this, a combination treatment has been
thasone) and 12.0% (calcipotriol ). In the combination formulated in which both calcipotriol and a cortico-
group, mean PASI at the end of the double-blind phase steroid are stable. The corticosteroid chosen was betame-
was 2.5, and at end of the unblinded phase 3.6, compared thasone dipropionate, as this is widely used in the
with 3.9 and 4.1 (betamethasone ) and 4.4 and 3.7 (calcipo- treatment of psoriasis and its eYcacy and safety are well
triol ). Calcipotriol/betamethasone combination is more documented (12–14). The combination treatment con-
eVective and has a more rapid onset of action than either tains the same concentration of calcipotriol and beta-
active constituent used alone, and is well tolerated. It is methasone dipropionate as the individual licensed
safe to transfer patients from combination to calcipotriol, formulations in Europe and North America.
with maintenance of clinical eVect. Key words: randomized The purpose of the double-blind phase of the present
controlled trial; PASI; maintenance. study was to compare the combination treatment with

its active components used alone as licensed formula-(Accepted February 11, 2002.)
tions. The results of this study will therefore be relevant

Acta Derm Venereol 2002; 82: 131–135. to the eYcacy of these treatments in routine clinical
practice.A. J. Bibby, Leo Pharmaceuticals, Princes Risborough,

In the double-blind phase, a parallel group compar-Bucks HP27 9RR, UK.
ison of combination treatment with its individual activeE-mail: adrian.bibby@leo-pharma.co m
components lasted 4 weeks, at the end of which patients
entered the maintenance phase and received calcipotriol.
The purpose of the maintenance phase was toPsoriasis vulgaris is one of the most common chronic
demonstrate that patients can be safely transferredskin diseases, with a prevalence generally estimated at
from combination treatment to a non-steroid-containing1.4% to 2.9% of the population. Calcipotriol ointment
treatment with maintenance of eYcacy.has been widely available for the treatment of psoriasis

since introduction in 1991. It has been shown to be The primary eYcacy criterion was the percentage
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90% power to detect a diVerence in mean change of 8.4change in psoriasis area and severity index (PASI ) from
percentage points, assuming a common standard deviationbaseline to end of the double-blind phase.
of 30% (9, 13) and using a two group t-test with a 0.05
two-sided signi� cance level.

For all analyses, the combination treatment group wasMATERIALS AND METHODS
compared with the betamethasone dipropionate and with the
calcipotriol groups. The eYcacy of the combination treatment

Patient selection group was not based on detecting a signi� cant treatment eVect
for either of the two comparisons considered, but rather both

Prior to inclusion of patients, relevant Institutional Review comparisons had to show a statistically signi� cant eVect in
Boards/Independent Ethics Committees gave favourable opin- favour of the combination treatment. Therefore no adjustment
ion/approval of the study, and patients gave signed informed of signi� cance levels to account for multiple testing was
consent. Patients aged 18 years or above, with a clinical deemed necessary.
diagnosis of psoriasis vulgaris, were entered. Females of child- The percentage change in PASI and in thickness of the
bearing potential were required to use adequate contraception. target lesion were compared between treatment groups using
Patients with guttate, erythrodermic, exfoliative or pustular analysis of variance including treatment and country in the
psoriasis, other in� ammatory skin diseases, abnormality of model as design variables. The diVerence, its 95% CI and a p-
calcium metabolism or hypercalcaemia were excluded, together value were calculated from the analysis of variance.
with patients who were pregnant, breast-feeding or previously In accordance with the protocol for both investigator and
randomized in this study. Also excluded was the use of systemic patient assessments, patients who achieved ‘‘marked improve-
antipsoriatic treatment or phototherapy 6 weeks before or ment’’ or ‘‘clearance’’ at the end of the double-blind phase
during the study, topical treatment of psoriasis of trunk or were classi� ed as responders. The proportions of responders
limbs 2 weeks before or during the study, treatment of any were compared between the treatment groups using logistic
lesion where topical corticosteroid was contra-indicated, or regression with country in the model as a design variable.
current participation in another clinical trial. All the double-blind phase eYcacy analyses were performed

on the intention-to-treat (ITT ) population. The results of the
maintenance phase are based on all the patients who enteredTreatment assignment
this phase.

In the double-blind phase, patients were randomized to one
of 3 groups, and received up to 4 weeks’ treatment with
calcipotriol 50 mg/g plus betamethasone dipropionate 0.5 RESULTS
mg/g combination ointment, or betamethasone dipropionate
0.5 mg/g ointment (Diprosone® ) or calcipotriol 50 mg/g Of 1113 patients entered at 79 centres in 10 countries,
ointment (Daivonex® ). Randomization was pre-planned in 1106 were randomized: 372 to combination, 365 to
accordance with a computer-generated randomization schedule betamethasone and 369 to calcipotriol. The proportions
in a 1:1:1 ratio. The three treatments were ointments of almost

of patients withdrawing in the double-blind phase wereidentical appearance, and the packaging of each was identical.
7.5%, 5.8% and 10%, respectively. Of the patientsAfter the double-blind phase, all patients entered the main-

tenance phase and received 4 weeks open treatment with entering the maintenance phase, 6.7%, 8.1% and 6%,
calcipotriol 50 mg/g ointment as required. Patients whose psori- respectively, withdrew prematurely. Five patients were
asis cleared in the double-blind phase before 4 weeks entered excluded from the safety population and nine from the
the maintenance phase at this time and were supplied with

ITT population as they provided no data after visit one.calcipotriol to use as required. All medications in both phases
The randomization code was prematurely broken forwere used twice daily to treat psoriasis of the trunk and/or

limbs. four patients prior to unblinding of the study. Table I
gives the demographics and baseline characteristics of
randomized patients. Six patients of more than 80 yearsAssessments
of age were included. Six patients had a duration of

Patients were assessed at baseline, after 1, 2 and 4 weeks in
psoriasis of zero years, but this was only measured tothe double-blind phase and after 1 and 4 weeks in the
the nearest whole year.maintenance phase. Assessments made were PASI, target lesion

assessment (redness, thickness and scaliness each assessed on Compliance with using medication as prescribed
a 9-point scale) and investigators’ and patients’ assessment of
treatment response compared to baseline (worse, unchanged, Table I. Demographics and baseline characteristicsslight improvement, moderate improvement, marked improve-
ment, cleared ). A modi� ed PASI was used which excludes

Combination Betamethasone Calcipotriolassessment of the head, since this area was not treated with
(n = 372) (n = 365 ) (n = 369)study medication; its possible range was 0 to 64.8. At baseline

and the end of the double-blind phase, a blood sample was
Mean age (years) 47.6 46.0 47.6taken for analysis of serum albumin and serum total calcium,

Range 18–89 18–89 18–88and calculation of albumin-corrected serum calcium.
Males (%) 58.1 60.8 60.4
Caucasian (%) 99.2 96.4 99.5

Statistical methods Mean baseline PASI 10.8 10.5 10.9
Range 2.1–38.0 2.4–39.6 2.4–38.8

The primary eYcacy criterion was the percentage change in Mean duration of 19.0 17.7 18.6
PASI from baseline to end of the double-blind phase. A sample psoriasis (years)
size of 270 in each treatment group would give each compar- Range 0–62 0–63 0–65
ison of the combination treatment with its active components
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during the double-blind phase was 68% for the combina-
tion and calcipotriol groups and 69% for the beta-
methasone group. The mean weight of medication used
in this phase was 143.1 g (combination group), 144.5 g
(betamethasone group) and 163.0 g (calcipotriol group).
Patients in the maintenance phase were given calcipotriol
to use as required; 990 (97%) used calcipotriol.

EYcacy

Mean percentage change in PASI from baseline to end
of the double-blind phase (primary eYcacy criterion)
was ± 74.4 in the combination group compared to
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Fig. 2. Percentage change in thickness of target lesion from baseline± 61.3 in the betamethasone group and ± 55.3 in the
to each visit during the double-blind phase.calcipotriol group. The mean diVerence for combination-

betamethasone was ± 13.1 (95% CI: ± 16.9 to ± 9.3,
169 (46.6%) in the betamethasone group and 142p <0.001) and for combination-calcipotrio l ± 19.0 (95%
(38.9%) in the calcipotriol group. The odds of responderCI: ± 22.8 to ± 15.2, p <0.001). The mean percentage
in the combination group relative to those in the betame-decrease in PASI in the combination group was also
thasone group were 2.53 (95% CI: 1.86 to 3.44, p < 0.001)greater than that in the other two groups when just
and in the combination group relative to those in theyoung (<35 years of age) or just old (> 60 years of age)
calcipotriol group 3.45 (95% CI: 2.54 to 4.72, p <0.001).patients were considered.
The proportions of responders by the patients’ assess-Speed of response assessed by the mean percentage
ment at the end of the double-blind phase were similarchange in PASI at week 1 was ± 47.4 in the combination
(67.2% combination, 50.4% betamethasone, 38.4%group, ± 39.8 in the betamethasone group and ± 31.0
calcipotriol ).in the calcipotriol group (Fig. 1). The mean diVerence

For the patients who entered the maintenance phase,for combination-betamethason e was ± 7.7 (95% CI:
the mean PASI in the combination to calcipotriol group± 10.8 to ± 4.5, p <0.001) and for combination-
was 2.5 at the end of the double-blind phase and 3.6 atcalcipotriol ± 16.3 (95% CI: ± 19.4 to ± 13.2, p < 0.001).
the end of the maintenance phase. The correspondingMean percentage decrease in grading of thickness of
� gures for the betamethasone to calcipotriol group werethe target lesion from baseline to end of the double-
3.9 and 4.1 and for the calcipotriol to calcipotriol groupblind phase was 79.4 in the combination group, 61.7 in
4.4 and 3.7.the betamethasone group and 63.0 in the calcipotriol

group (Fig. 2). The mean diVerence for combination-
betamethasone was 17.8 (95% CI: 13.0 to 22.5, p <0.001) Safety
and for combination-calcipotrio l 16.3 (95% CI: 11.5 to

In the double-blind phase, 99 (26.8%) patients in the21.0, p < 0.001).
combination group, 117 (32.1%) in the betamethasoneThe numbers of patients classi� ed as responders by
group and 130 (35.5%) in the calcipotriol group reportedthe investigators’ assessment at the end of the double-
adverse events. The proportions of patients reportingblind phase were 251 (68.0%) in the combination group,
lesional/perilesional adverse reactions were 8.1%, 4.7%
and 12.0%, respectively. In the maintenance phase, 107
(31.1%) patients in the combination to calcipotriol
group, 125 (36.3%) in the betamethasone to calcipotriol
group and 113 (34.0%) in the calcipotriol to calcipo-
triol group reported adverse events.

There was only one serious adverse event where a
possible relationship to study treatment was not
excluded. This was a patient in the combination group
who presented at baseline with widespread, in� ltrated,
oozing and crusting psoriasis. After 2 weeks’ treatment,
a facial oedema was described. Serum cortisol and
plasma ACTH were within the normal range. The
patient was withdrawn after 3 weeks’ treatment in the
double-blind phase, and the facial oedema resolved over
the next 2 weeks.Fig. 1. Percentage change in PASI from baseline to each visit during

the double-blind phase. The geometric mean of the ratio at end of the
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double-blind phase to baseline for each of the laboratory also be due to the calcipotriol component, due to
inadvertent transfer of ointment to the face, which hasparameters was close to one for each treatment group,

indicating that mean values at the end of the double- previously been reported (15).
No change in mean albumin-corrected serum calciumblind phase were similar to those at baseline.

was seen. There were no clinically important changes in
any albumin-corrected serum calcium values during theDISCUSSION
study in individual patients in the combination group.

The primary objective of this study was to compare the In this study, the results of the de� ned response
clinical eYcacy, in terms of the percentage change in criteria are consistent with each other, and the double-
PASI, of the calcipotriol/betamethasone dipropion- blind phase shows that the combination treatment is
ate combination treatment (Daivobet® ) with beta- more eVective than its individual active components in
methasone dipropionate treatment alone and with the treatment of psoriasis vulgaris.
calcipotriol treatment alone in marketed formulations Ninety-two percent of randomized patients entered
(Diprosone® and Daivonex® , respectively) in patients the maintenance phase of the study, in which no formal
with psoriasis vulgaris after 4 weeks. PASI is a widely statistical analyses were planned. However, since over
used, validated scale, and change in PASI measures the 330 patients in each treatment group entered this phase,
whole body clinical response of the patient. The three it is considered that general conclusions can be drawn
treatment groups were well matched at baseline for age, from the information they provide on the transfer of
sex, mean PASI and mean duration of psoriasis. patients from combination to calcipotriol treatment.

In this study, the primary eYcacy criterion clearly Although this phase was open, investigators and patients
demonstrates that the combination treatment is more were still blinded to what treatment had been used
eVective than marketed formulations of the individual before.
active components. The mean decrease in PASI from The mean PASI at the end of double-blind treatment
baseline to the end of the double-blind phase was in the combination group was 2.5. At the end of the
statistically signi� cantly greater in the combination maintenance phase, after a further 4 weeks treatment
group compared to both the betamethasone and calcipo- with calcipotriol, the mean PASI was 3.6. The corres-
triol groups. The mean percentage decrease in PASI ponding � gures for the betamethasone to calcipotriol
after 1 week was again statistically signi� cantly greater group were 3.9 and 4.1 and for the calcipotriol to
in the combination group compared to both the beta- calcipotriol group 4.4 and 3.7. Psoriasis was maintained
methasone and calcipotriol groups. The calcipotriol/ under control following transfer to calcipotriol without
betamethasone dipropionate combination treatment any signs of rebound � are.
therefore has a more rapid onset of action than either The study supports the conclusion that the bene� t/risk
active constituent used alone. The other analyses of ratio of the combination product is clearly superior both
response criteria in the double-blind phase, the compar- to betamethasone dipropionate monotherapy and to
ative treatment phase, which included assessments of calcipotriol monotherapy in their marketed formulation
thickness of a target lesion, and the investigators’ and of ointment base. The study has further demonstrated
patients’ overall assessment of treatment response all that, after short-term treatment with combination oint-
showed that the eYcacy of the combination treatment ment, it is safe to transfer patients to calcipotriol treat-
was statistically signi� cantly better than that for both ment and clinical control of psoriasis can be maintained.
betamethasone and calcipotriol treatment.
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