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H. Heikkilä,�� D. Jolliffe,� J. Peyri,�� Å. Svensson,§§ J. Toole–– and G. Wozel***

Marselisborg Hospital, Aarhus, Denmark

*Hudlegekontoret, Sandvika, Norway

�St James’s Hospital, Dublin, Ireland

�LEO Pharma, Princes Risborough HP27 9RR, U.K.
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Summary

Background The calcipotriol/betamethasone dipropionate two-compound product
Dovobet�/Daivobet�/Taclonex�(LEO Pharma A/S, Ballerup, Denmark) has been
shown to be safe and effective in the treatment of psoriasis for up to 8 weeks. As
psoriasis is a chronic disease, long-term treatment may be required, so there is a
need to investigate the safety of its use over a longer period of time.
Objectives To investigate the safety of two treatment regimens involving use of the
two-compound product over 52 weeks in the treatment of patients with psoriasis.
Methods Patients (n ¼ 634) were randomized double-blind to treatment with: (i)
52 weeks of the two-compound product (two-compound group); (ii) 52 weeks
of alternating 4-week periods of the two-compound product and calcipotriol
(alternating group); or (iii) 4 weeks of the two-compound product followed by
48 weeks of calcipotriol (calcipotriol group). Treatments in all groups were used
once daily when required.
Results Adverse drug reactions (ADRs) occurred in 45 (21Æ7%) patients in the
two-compound group, 63 (29Æ6%) in the alternating group and 78 (37Æ9%) in
the calcipotriol group. The odds ratio for an ADR in the two-compound group
relative to the calcipotriol group was 0Æ46 (95% confidence interval 0Æ30–0Æ70;
P < 0Æ001). ADRs of concern associated with long-term topical corticosteroid use
occurred in 10 (4Æ8%) patients in the two-compound group, six (2Æ8%) in the
alternating group and six (2Æ9%) in the calcipotriol group; those with the highest
incidence were skin atrophy, occurring in four (1Æ9%), one (0Æ5%) and two
(1Æ0%) patients, respectively, and folliculitis, in three (1Æ4%), one (0Æ5%) and no
patients, respectively.
Conclusions Treatment with the two-compound product for up to 52 weeks appears
to be safe and well tolerated whether used on its own or alternating every
4 weeks with calcipotriol treatment.
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Psoriasis is one of the most common chronic skin diseases,

affecting 1–3% of the world’s population1 with a considerable

effect on patients’ quality of life.2 A calcipotriol/betametha-

sone dipropionate two-compound product (Dovobet�/Daivo-

bet�/Talconex�; LEO Pharma A/S, Ballerup, Denmark) has

been shown to be safe and effective in the treatment of psori-

asis for up to 8 weeks.3–6 There is no cure for psoriasis7 and

the disease is chronic,1 and therefore it generally requires

long-term treatment.

The two-compound product contains two active compo-

nents: calcipotriol 50 lg g)1 and the corticosteroid betameth-

asone 0Æ5 mg g)1 as dipropionate. The long-term efficacy and

safety of calcipotriol in the treatment of psoriasis have been

well documented.8–10 However, concern prevails over the

long-term use of topical corticosteroids due to the potential

for steroid-related adverse events.1,11

The primary objective of this study was therefore to investi-

gate the safety of two treatment regimens involving use of the

two-compound product over 52 weeks in the treatment of pso-

riasis. Particular emphasis was placed on adverse drug reactions

(ADRs) associated with long-term use of topical corticosteroids.

In the first regimen patients received the two-compound prod-

uct for 52 weeks. In the second regimen patients received the

two-compound product for 4 weeks followed by calcipotriol

ointment 50 lg g)1 for 4 weeks, and this sequence was then

repeated for a total of 52 weeks. In addition, there was a third

‘control group’ regimen which did not involve long-term

topical corticosteroid treatment. In this, patients received the

two-compound product for 4 weeks followed by calcipotriol

ointment for 48 weeks. The purpose of the initial 4 weeks of

treatment with the two-compound product was to bring the

patients’ psoriasis under control in order to minimize with-

drawals due to lack of efficacy in the first 4 weeks. The safety of

two-compound product treatment over 4 weeks has been well

documented.3–5 All patients used treatment once daily, but only

when required, in order to reflect usual clinical practice.

Patients and methods

Patient selection

Prior to inclusion of patients, relevant Institutional Review

Boards/Independent Ethics Committees gave their favourable

opinion/approval of the study, and the patients gave signed

informed consent.

Hospital outpatients or patients attending the private prac-

tice of a dermatologist, aged 18 years or above, with a clin-

ical diagnosis of psoriasis vulgaris of the trunk and/or limbs,

were entered. Patients had to have an investigators’ global

assessment of at least a moderate disease severity (disease

assessed as absent, very mild, mild, moderate, severe, very

severe). The main exclusion criteria were erythrodermic, ex-

foliative and pustular psoriasis, skin infections, systemic and

topical antipsoriatic treatment, psoralen plus ultraviolet (UV)

A or UVB treatment, need for treatment of more than 30%

body surface area with study medication, disorders of

calcium metabolism associated with hypercalcaemia, preg-

nancy and breast-feeding.

Treatment assignment

Patients were randomized to one of three double-blind treat-

ment groups: (i) 52 weeks of the two-compound product

(two-compound group); (ii) 52 weeks of alternating 4-week

periods of the two-compound product and calcipotriol oint-

ment (alternating group); or (iii) 4 weeks of the two-com-

pound product followed by 48 weeks of calcipotriol ointment

(calcipotriol group).

Randomization was preplanned according to a computer-

generated randomization schedule in a ratio of 1 : 1 : 1.

Treatments were used once daily when required on psoriasis

plaques of the trunk and/or limbs. Usage was limited to a

maximum of 100 g a week.

Assessments

Patients were seen every 4 weeks for assessment of adverse

events. Both investigators and patients also assessed efficacy. An

Adjudication Panel consisting of three dermatologists not other-

wise involved in the study reviewed all reported adverse events

in order to identify events of concern associated with long-term

use of topical corticosteroids where a causal relationship

between the study medication and the event was at least a rea-

sonable possibility (adjudicated corticosteroid reactions). The

adjudication was completed before the study was unblinded.

Returned medication tubes were weighed to determine

amount of medication used.

In 19 patients entered at two of the centres, adrenal func-

tion tests were performed at baseline and after 4, 12 and

52 weeks. These included a Synacthen� (Alliance Pharma-

ceuticals, Chippenham, UK) test and measurement of 24-h

urinary cortisol production.

Statistical methods

The International Conference on Harmonisation regulatory

guideline on the assessment of long-term safety of drugs12

considers 100 patients exposed for a year to be an acceptable

number. A conservative estimate of 50% for the withdrawal

rate was assumed based on previous year-long studies with

calcipotriol,8–10 and therefore the recruitment target was 600

patients, i.e. 200 in each treatment group.

There were two primary response criteria: ADRs of any type

and adjudicated corticosteroid reactions. The proportions of

patients who experienced ADRs of any type were compared

for all three pairwise treatment group comparisons using v2

tests, and the proportions of patients who experienced adjudi-

cated corticosteroid reactions were compared using Fisher’s

exact test. The difference between groups was estimated by

the odds ratio (OR) and 95% confidence interval (CI).

No adjustments were made for multiple treatment group

comparisons. Conclusions regarding safety were to be made
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using clinical judgements considering the total safety evidence

obtained. Statistical comparisons were two sided at the 5% sig-

nificance level.

Adverse events were classified using the Medical Dictionary

for Regulatory Activities.

Results

The study ran from August 2002 to April 2004. In total, 636

patients were enrolled at 67 centres in 10 European countries

and Canada, and 634 were randomized: 212 to the two-com-

pound group, 213 to the alternating group and 209 to the

calcipotriol group.

Of all the randomized patients five in the two-compound

group and three in the calcipotriol group provided no safety

data and so were excluded from the safety analysis set.

The treatment groups were well balanced at baseline for

age, sex, ethnic origin, duration of psoriasis, duration of pre-

vious topical corticosteroid use and disease severity (Table 1).

Of all randomized patients, there were 64 (30Æ2%) withdraw-

als in the two-compound group, 56 (26Æ3%) in the alternating

group and 70 (33Æ5%) in the calcipotriol group. Some patients

completed the study by attending all visits, but without being

in the trial for 52 weeks; the numbers of patients with a dur-

ation of exposure to treatment of 52 weeks or more were 112

(52Æ8%), 117 (54Æ9%) and 96 (45Æ9%), respectively.
For all patients, the mean weight of study medication used

per patient during the total study period was 898Æ8 g in the

two-compound group, 892Æ5 g in the alternating group and

1044Æ0 g in the calcipotriol group. Mean usage of study medi-

cation did not change greatly during the course of the study,

ranging between 84Æ6 and 99Æ3 g per 4-week visit interval in

the two-compound group, 83Æ3 and 99Æ0 g in the alternating

group, and 95Æ8 and 118Æ5 g in the calcipotriol group

(Fig. 1).

Safety

There were 45 (21Æ7%) patients with ADRs in the two-com-

pound group, 63 (29Æ6%) in the alternating group and 78

(37Æ9%) in the calcipotriol group (Fig. 2). The OR for an

ADR in the two-compound group relative to the calcipotriol

Table 1 Demographic and other baseline
characteristics Two-compound

(n ¼ 212)
Alternating
(n ¼ 213)

Calcipotriol
(n ¼ 209)

Mean age (years) 48Æ0 49Æ8 48Æ4
Sex (% male) 60Æ4 58Æ7 64Æ1
Caucasians (%) 96Æ2 98Æ6 97Æ1
Mean duration of psoriasis (years) 19Æ6 19Æ3 20Æ1
Mean duration of topical corticosteroid

use in past 10 years (months)

33Æ0 30Æ3 38Æ3

Patients with moderate disease severity (%) 70Æ3 70Æ9 66Æ0
Patients with severe disease severity (%) 26Æ4 27Æ2 30Æ1

Fig 1. Mean amount of study medication

used (grams per 4 weeks).

Fig 2. Percentage of patients experiencing adverse drug reactions

during the study.
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group was 0Æ46 (95% CI 0Æ30–0Æ70; P < 0Æ001). The OR for

the alternating group relative to the calcipotriol group was

0Æ69 (95% CI 0Æ46–1Æ04; P ¼ 0Æ073), and for the two-

compound group relative to the alternating group 0Æ66 (95%

CI 0Æ42–1Æ03; P ¼ 0Æ066).
In addition to psoriasis, the most common ADRs were those

related to irritation of the skin (burning, pruritus, erythema).

The percentage of patients with an ADR of psoriasis was 5Æ3% in

the two-compound group, 3Æ8% in the alternating group and

6Æ8% in the calcipotriol group. ‘Psoriasis’ was a dictionary clas-

sification of a variety of reported terms, mainly worsening/flar-

ing of psoriasis (the term ‘rebound’ was not reported). In the

calcipotriol group, the percentage of patients with an ADR of

psoriasis which did not start during treatment with two-com-

pound product or the 4 weeks following this was 4Æ4%.
There were 10 (4Æ8%) patients with 11 adjudicated cortico-

steroid reactions in the two-compound group, six (2Æ8%)
patients with seven such reactions in the alternating group

and six (2Æ9%) patients with six such reactions in the calcipot-

riol group (Table 2). The median time to onset of a reaction

was 13, 25 and 20 weeks, respectively.

The OR for an adjudicated corticosteroid reaction in the

two-compound group relative to the calcipotriol group was

1Æ69 (95% CI 0Æ60–4Æ74; P ¼ 0Æ445). The OR for the alternat-

ing group relative to the calcipotriol group was 0Æ97 (95% CI

0Æ31–3Æ05; P ¼ 1Æ000), and for the two-compound group rel-

ative to the alternating group was 1Æ75 (95% CI 0Æ62–4Æ91;
P ¼ 0Æ317).
Adjudicated corticosteroid reactions with the highest inci-

dence were skin atrophy [occurring in four (1Æ9%) patients in
the two-compound group, one (0Æ5%) in the alternating

group and two (1Æ0%) in the calcipotriol group] and folliculi-

tis [occurring in three (1Æ4%), one (0Æ5%) and no patients,

respectively].

A total of 29 patients experienced 39 serious adverse events.

Apart from the following three cases, all were considered

unrelated to study treatment by investigators: one patient in

the two-compound group and one patient in the calcipotriol

group each experienced a flare of psoriasis causing hospitaliza-

tion, and a further patient in the calcipotriol group developed

pustular psoriasis; all three events resolved.

Of all patients in the safety analysis set, 14 (6Æ8%) in the two-

compound group withdrew due to adverse events, 11 (5Æ2%)
in the alternating group and 16 (7Æ8%) in the calcipotriol

group.

The results of the efficacy analysis and adrenal function

testing will be given in separate publications.

Discussion

The sample size required was at least 100 patients in each

treatment group completing 1 year of exposure. The numbers

of patients achieving this were 112 (two-compound group),

117 (alternating group) and 96 (calcipotriol group). It is

therefore considered that an adequate number of patients was

available in the study to be able to draw conclusions concern-

ing long-term safety. Very few randomized patients (1Æ3%)
were excluded from the safety analysis.

Patients used study treatment when required, as this reflects

usual clinical practice. In order to ensure as far as possible that

a reasonable amount of study medication was used, patients

with at least a moderate disease severity were entered into the

study.

There was a smaller proportion of patients with ADRs in

the two-compound group than in the calcipotriol group. The

P-value of <0Æ001 is very small and is considered to provide

evidence of a difference, having taken into account that there

are multiple end-points and treatment comparisons, and the

difference is considered to be clinically relevant. There was a

similar finding in short-term studies with the two-compound

product, where there were fewer patients with lesional/perile-

sional ADRs in the two-compound group than in the

Table 2 Adjudicated corticosteroid reactions

Reaction

Two-compound (n ¼ 207) Alternating (n ¼ 213) Calcipotriol (n ¼ 206)

No. of patients % No. of patients % No. of patients %

Adrenal insufficiency 0 0Æ0 0 0Æ0 1 0Æ5
Cellulitis 0 0Æ0 0 0Æ0 1 0Æ5
Ecchymosis 1 0Æ5 0 0Æ0 0 0Æ0
Folliculitis 3 1Æ4 1 0Æ5 0 0Æ0
Furuncle 0 0Æ0 2 0Æ9 0 0Æ0
Hypertrichosis 0 0Æ0 0 0Æ0 1 0Æ5
Purpura 1 0Æ5 0 0Æ0 1 0Æ5
Rash pustular 0 0Æ0 1 0Æ5 0 0Æ0
Skin atrophy 4 1Æ9 1 0Æ5 2 1Æ0
Skin depigmentation 2 1Æ0 0 0Æ0 0 0Æ0
Skin papilloma 0 0Æ0 1 0Æ5 0 0Æ0
Skin striae 0 0Æ0 1 0Æ5 0 0Æ0
Total number of reactions 11 7 6

Total number of patients 10 4Æ8 6 2Æ8 6 2Æ9
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calcipotriol group.3,4 The most common ADRs with calcipo-

triol treatment are known to be those associated with irritation

of the skin and pruritus,11 and this was the case in the calci-

potriol group. It is therefore presumed that the presence of

the corticosteroid in the two-compound product reduces the

incidence of such reactions due to its anti-inflammatory effect.

The incidence of ADRs of psoriasis, a classification consist-

ing mainly of reported terms of worsening/flaring psoriasis,

appeared to be comparable across the treatment groups, even

when excluding from the calcipotriol group those ADRs that

started during two-compound product treatment or the

4 weeks following this.

An independent Adjudication Panel identified adverse events

of concern associated with long-term topical corticosteroid use

where a causal relationship between the study medication and

the event was at least a reasonable possibility. The incidence

of such events was low in all three treatment groups (4Æ8% in

the two-compound group, 2Æ8% in the alternating group and

2Æ9% in the calcipotriol group), and no statistically significant

differences were found between the groups.

Of the identified events, only one was a systemic event, and

this was adrenal insufficiency in one of the subset of 19

patients undergoing adrenal function testing. After unblinding,

this patient was found to be in the calcipotriol group, and the

event developed after 11 months of calcipotriol treatment. As

calcipotriol is not known to produce adrenal insufficiency, it

would therefore appear to be unrelated to the use of study

treatment.

Skin atrophy is one of the major concerns of long-term top-

ical corticosteroid use. In this study, investigators reported any

atrophy they observed; skin thickness was not measured. Skin

atrophy was identified by the Adjudication Panel for four

(1Æ9%) patients in the two-compound group, one (0Æ5%) in

the alternating group and two (1Æ0%) in the calcipotriol

group. For the four patients in the two-compound group, the

atrophy occurred after 10–33 weeks in the study. In three

patients the atrophy resolved and in the fourth patient it did

not. However, this patient had been using topical corticoster-

oids continuously for 10 years before entering the study and

continued using study medication on the atrophic areas during

the study. For the one patient in the alternating group with

atrophy, this occurred after 37 weeks, and later resolved. For

the two patients in the calcipotriol group, the atrophy

occurred after 19–20 weeks in the study, which was therefore

after receiving 15–16 weeks of calcipotriol treatment, so it

would not appear to have been related to the initial 4-week

period of two-compound product treatment. The interpret-

ation of these results is difficult as skin atrophy which appears

after treatment has cleared long-standing psoriatic lesions

might be a result of previous topical corticosteroid use.

Folliculitis was identified by the Adjudication Panel in four

patients: three in the two-compound group and one in the

alternating group. All cases were of mild severity, and

occurred on treated areas. For the three patients in the two-

compound group, the folliculitis started after 13–25 weeks in

the study. In one patient it resolved after 44 days, and in

another after 38 days, in both cases without any treatment

being given for it. In the third patient it lasted the remainder

of the study, which was 34 weeks, and resolved 4 weeks after

this time. The patient in the alternating group had three epi-

sodes of folliculitis starting after 36, 44 and 52 weeks in the

study and resolving after 29, 28 and 25 days, respectively.

Other types of skin infection were identified by the Panel in

three patients in the alternating group (furuncle and rash pus-

tular in one patient, skin papilloma in a second and furuncle

in a third) and in one patient in the calcipotriol group (cellu-

litis); all events resolved.

An event of skin striae was identified by the Panel in a

patient in the alternating group. The relationship of this event

to study medication is somewhat confounded by the fact that

the patient entered the study with pre-existing striae on other

parts of the body, which were thought to be due to weight

gain and previous corticosteroid use.

The Panel identified one patient with ecchymosis and one

with purpura, both in the two-compound group, and one

with purpura in the calcipotriol group, all of which resolved.

The Panel also identified two patients with depigmentation,

both in the two-compound group; one of these cases resolved,

and the other was still ongoing at trial completion. Finally,

there was one case of hypertrichosis, and this was in the calci-

potriol group.

In conclusion, two-compound product treatment for up to

52 weeks appears to be safe and well tolerated whether used

on its own or alternating every 4 weeks with calcipotriol

treatment.
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