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Summary

Background There is a need for new treatments for scalp psoriasis, as many topical
treatments are cosmetically unacceptable and difficult to apply, resulting in poor
compliance.
Objectives To compare the efficacy and safety of a new, once-daily, two-compound
scalp formulation (Xamiol�; LEO Pharma A ⁄S, Ballerup, Denmark) containing
calcipotriol 50 lg g)1 plus betamethasone 0Æ5 mg g)1 (as dipropionate), with
the active ingredients as single compounds in the same vehicle.
Methods This 8-week, multicentre, double-blind, parallel-group study, randomized
adult patients with scalp psoriasis involving > 10% of the scalp to the two-
compound scalp formulation (n = 568), betamethasone dipropionate 0Æ5 mg g)1

(n = 563), or calcipotriol 50 lg g)1 (n = 286). The primary efficacy measure
was the proportion of patients with ‘absence of disease’ or ‘very mild disease’
according to investigators’ assessments at week 8.
Results The proportion of patients with ‘absence of disease’ or ‘very mild disease’
at week 8 was significantly higher in the two-compound group (68Æ4%) than
the betamethasone dipropionate (61Æ0%, P = 0Æ0079) or calcipotriol (43Æ4%,
P < 0Æ0001) groups. The proportion of patients rating their scalp psoriasis as
‘clear’ or ‘almost clear’ was significantly higher for the two-compound scalp for-
mulation (69Æ6%) than for betamethasone dipropionate (59Æ9%, P = 0Æ0006) or
calcipotriol (44Æ7%, P < 0Æ0001). The incidence of lesional ⁄perilesional adverse
events was lower in the two-compound and betamethasone dipropionate groups
than the calcipotriol group.
Conclusions The two-compound scalp formulation was well tolerated and more
effective in the treatment of scalp psoriasis than either of its individual compo-
nents in the same vehicle.

Approximately 50–80% of patients with psoriasis are

reported to have scalp psoriasis.1–5 Scalp psoriasis often

interferes with everyday activities, affecting the patient psy-

chologically and socially, and reducing quality of life.5,6

Treatment of scalp psoriasis can be a major therapeutic

challenge, as many topical treatments are messy and difficult

to apply, resulting in poor compliance.7 Calcipotriol, a

synthetic vitamin D3 analogue, has become an established
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treatment for psoriasis, with several studies demonstrating its

effectiveness in psoriasis of the trunk and limbs for up to

1 year of use.8–14 Calcipotriol scalp solution is effective and

has good tolerability in the long-term treatment of scalp

psoriasis.15–17 Betamethasone dipropionate has been used for

many years in the treatment of various dermatological dis-

orders, including psoriasis. Calcipotriol and betamethasone

dipropionate have been combined in a formulation that has

demonstrated efficacy and long-term safety in psoriasis of

the trunk and limbs.18,19

A new two-compound product (Xamiol�; LEO Pharma A ⁄S,
Ballerup, Denmark) combining calcipotriol 50 lg g)1 and

betamethasone 0Æ5 mg g)1 (as dipropionate) in a scalp formu-

lation has been developed for once-daily treatment of scalp

psoriasis. A phase II study showed the scalp formulation to

have good efficacy and safety in the treatment of scalp psoria-

sis.20 To confirm these findings in a larger phase III study, we

compared the clinical efficacy and safety of the once-daily

two-compound scalp formulation with those of betamethasone

dipropionate and calcipotriol individually in the same vehicle

in patients with scalp psoriasis over a treatment period of

8 weeks.

Materials and methods

Patients

Eligible patients were aged ‡ 18 years and had scalp psoriasis

involving > 10% of the total scalp area that was amenable to

topical treatment with a maximum of 100 g of medication

per week. Patients also had clinical signs, or a previous diag-

nosis, of psoriasis vulgaris on the trunk and ⁄or limbs. One or

more of the clinical signs (erythema, thickness and scaliness)

had to be rated as at least ‘moderate’, while other clinical

signs had to be rated as at least ‘slight’ and the overall disease

severity on the scalp had to be graded from ‘mild’ to ‘very

severe’ according to the Investigator’s Global Assessment

(IGA) of disease severity. Exclusion criteria included any topi-

cal treatment of the scalp (except for medicated shampoos and

emollients), topical treatment of the face, trunk or limbs with

very potent (World Health Organization group IV) corticoster-

oids or ultraviolet B therapy, all within 2 weeks of randomiza-

tion. Also excluded were patients who had psoralen and

ultraviolet A or Grenz ray therapy, planned exposure to the

sun that may affect scalp psoriasis, or systemic treatment with

any other therapy with a possible effect on scalp psoriasis,

within 4 weeks of randomization. Patients who planned initia-

tion of, or changes to, concomitant medication that could

affect scalp psoriasis, or who had systemic treatment with bio-

logical therapies with a possible effect on scalp psoriasis

within 6 months of randomization, were also excluded. A cur-

rent diagnosis of erythrodermic, exfoliative or pustular psoria-

sis, presence of viral lesions, fungal or bacterial skin

infections, parasitic infections or atrophic skin on the scalp,

known or suspected abnormality of calcium homeostasis asso-

ciated with clinically significant hypercalcaemia, severe renal

insufficiency or severe hepatic disorders were also criteria for

exclusion.

Study design

This was an 8-week, international, multicentre, prospective,

randomized, double-blind, three-arm, parallel-group study. If

required, patients entered a washout phase prior to randomiza-

tion, during which antipsoriatic treatments and other relevant

medications were discontinued, as per the exclusion criteria.

The duration of the washout period varied from 2 weeks to

1 month depending on the type of previous therapy. Patients

were then randomized according to a computer-generated

schedule in a 2 : 2 : 1 ratio to one of the following three treat-

ment groups: the two-compound scalp formulation [calcipotriol

50 lg g)1 plus betamethasone 0Æ5 mg g)1 (as dipropionate)],

betamethasone 0Æ5 mg g)1 (as dipropionate) in the vehicle, or

calcipotriol 50 lg g)1 in the vehicle. Study treatments were

used once daily for up to 8 weeks. There were six clinic visits

during treatment, at baseline and at weeks 1, 2, 4, 6 and 8.

Patients graded to have ‘absence of disease’ according to the

IGA at weeks 1–8 could stop treatment with study medication

at the investigator’s discretion, but were required to remain in

the study and attend all clinic visits. Patients were instructed to

restart treatment if required, based on the patients’ own

judgement. At the last on-treatment visit, any patient with an

ongoing adverse event that was classified as possibly or proba-

bly related to the study medication, or not assessable in relation

to the study medication, was followed up for 14 days after this

visit.

Assessments

At each clinic visit, the investigator performed a global assess-

ment of the severity of scalp psoriasis according to a six-point

scale (‘absence of disease’ ‘very mild disease’, ‘mild disease’,

‘moderate disease’, ‘severe disease’, ‘very severe disease’). The

investigator also separately evaluated three clinical signs, ery-

thema, thickness and scaliness, using a five-point score for

each sign. The sum of the scores constituted the total sign

score (TSS).

At all on-treatment clinic visits, the patients made an assess-

ment of the overall response to therapy compared with the

condition at baseline, using a seven-point scale (‘worse’,

‘unchanged’, ‘slight improvement’, ‘moderate improvement’,

‘marked improvement’, ‘almost clear’, ‘clear’) taking into

account both the extent and the severity of scalp psoriasis.

At all on-treatment visits, patients were asked if they had

used the medication as prescribed, and, if not, the extent and

type of noncompliance were further assessed. Drug consump-

tion was measured by weighing the bottles of medication

before and at the end of treatment.

The occurrence of adverse events was recorded at all

clinic visits. Blood samples were taken at baseline, week 1

and week 4 for the analysis of serum levels of calcium and

albumin.
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Statistical analysis

The primary efficacy endpoint was the proportion of patients

with ‘absence of disease’ or ‘very mild disease’ in the two-

compound scalp formulation group compared with each of

the other two groups, according to the IGA at week 8. Major

secondary endpoints were the IGA at weeks 2 and 4, TSS at

week 8, and the proportion of patients who were ‘almost

clear’ or ‘clear’ according to the patient’s assessment at

week 8.

All randomized patients were included in the full analysis

set and were analysed for efficacy parameters, and all patients

who had received any trial medication and from whom the

presence or confirmed absence of adverse events was available

were included in the safety analysis set.

The proportion of patients in the full analysis set who

achieved ‘absence of disease’ or ‘very mild disease’ at week 8

was compared between treatment groups using last observa-

tion carried forward (LOCF) and the Cochran–Mantel–Haens-

zel (CMH) test adjusting for the effect of centre. The

proportion of patients who were ‘clear’ or ‘almost clear’

according to the Patient’s Overall Assessment of treatment

response was also compared between treatment groups using

the CMH test adjusting for the effect of centre. The percen-

tage change in TSS from baseline to week 8 was compared

between treatments by analysis of variance with the factors

of treatment group and centre. The proportion of patients

with adverse events was compared between treatment groups

by v2 test.

Ethics

The study was approved by the Institutional Review Boards or

Independent Ethics Committees of the participating centres.

The trial was conducted in accordance with the Declaration

of Helsinki and the Principles of Good Clinical Practice. All

patients received written and verbal information concerning

the trial and each patient’s signed and dated informed consent

was obtained prior to any trial-related procedure.

Results

Patients

In total, 1418 patients were enrolled and randomized into

treatment groups with similar baseline characteristics (Table 1,

Fig. 1). Withdrawals due to unacceptable efficacy of treatment

and unacceptable adverse events occurred with a lower fre-

quency in the two-compound group [n = 7 (1Æ2%) and n = 4

(0Æ7%), respectively] compared with the betamethasone dipro-

pionate [n = 9 (1Æ6%) and n = 7 (1Æ2%), respectively] and

calcipotriol groups [n = 8 (2Æ8%) and n = 8 (2Æ8%), respec-

tively]. The full analysis set included 1415 patients (two-

compound group n = 567, betamethasone group n = 562,

calcipotriol group n = 286). The safety analysis set included

1401 patients (two-compound group n = 563, betamethasone

group n = 556, calcipotriol group n = 282).

Compliance was similar across the treatment groups. Among

patients in the two-compound group who had compliance

Table 1 Patient and disease characteristics at baseline (randomized patients)

Two-compound

scalp formulation
(n = 568)

Betamethasone

dipropionate
(n = 563)

Calcipotriol
(n = 286)

Age (years), mean ± SD (range) 48Æ5 ± 16Æ4 (18–92) 47Æ9 ± 16Æ4 (18–85) 48Æ7 ± 16Æ2 (18–88)

Female, n (%) 330 (58Æ1) 303 (53Æ8) 149 (52Æ1)
Race, caucasian, n (%) 559 (98Æ4) 545 (96Æ8) 274 (95Æ8)

Duration of scalp psoriasis (years),
mean ± SD

15Æ7 ± 13Æ3 16Æ1 ± 13Æ7 15Æ8 ± 12Æ9

Extent of scalp psoriasis,a n (%)
< 10% 1 (0Æ2)b 0 0

10–29% 207 (36Æ4) 188 (33Æ5) 95 (33Æ2)
30–49% 158 (27Æ8) 155 (27Æ6) 83 (29Æ0)

50–69% 86 (15Æ1) 89 (15Æ8) 53 (18Æ5)
70–89% 64 (11Æ3) 69 (12Æ3) 32 (11Æ2)

90–100% 52 (9Æ2) 61 (10Æ9) 23 (8Æ0)
Disease severity,c n (%)

Mild 56 (9Æ9) 45 (8Æ0) 35 (12Æ2)

Moderate 311 (54Æ8) 302 (53Æ6) 147 (51Æ4)
Severe 170 (29Æ9) 189 (33Æ6) 94 (32Æ9)

Very severe 31 (5Æ5) 27 (4Æ8) 10 (3Æ5)
Total sign score, mean ± SD 6Æ8 ± 1Æ9 6Æ9 ± 1Æ8 6Æ8 ± 1Æ8

aBaseline data missing for one patient in the betamethasone group. This patient withdrew voluntarily from the study at the first visit. bThis
patient did not meet the inclusion criteria and was randomized in error, but did not receive study medication and is not included in the full

analysis set. cAssessed using the Investigator’s Global Assessment of disease severity.
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data recorded, 287 patients (50Æ5%) used the medication as

instructed at all postrandomization visits; 149 (26Æ2%) patients

had ‘absence of disease’ recorded for at least one visit and

were allowed to discontinue applications. The corresponding

numbers for the betamethasone group were 275 (48Æ8%) and

123 (21Æ8%), respectively, and for the calcipotriol group were

147 (51Æ4%) and 34 (11Æ9%), respectively.

*One randomized patient was subsequently excluded.
†Completed: patients who completed the full 8-week study period or left the study due to ‘absence of disease’.

Fig 1. Patient disposition.

Fig 2. Patients achieving ‘absence of disease’ or ‘very mild disease’ at

weeks 2, 4 and 8 (last observation carried forward; full analysis set).

Fig 3. Investigator’s Global Assessment of disease severity at week 8

(last observation carried forward; full analysis set).

Fig 4. Mean total sign score over time (full analysis set).

Fig 5. Patients rated as ‘clear’ or ‘almost clear’ according to the

Patient’s Overall Assessment of treatment response at week 8 (last

observation carried forward; full analysis set).
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Efficacy results

The proportion of patients who achieved an IGA of ‘absence

of disease’ or ‘very mild disease’ at week 8 (LOCF) was signi-

ficantly greater in the two-compound scalp formulation group

(68Æ4%) compared with the betamethasone dipropionate

group [61Æ0%; odds ratio (OR) 1Æ41; 95% confidence interval

(CI) 1Æ09–1Æ81; P = 0Æ0079] and the calcipotriol group

(43Æ4%; OR 3Æ13; 95% CI 2Æ29–4Æ28; P < 0Æ0001) (Fig. 2).

Already by week 2, the two-compound scalp formulation

was significantly more effective than both betamethasone

dipropionate (P = 0Æ0001) and calcipotriol (P < 0Æ0001). At

week 4, it was significantly more effective than calcipotriol

(P < 0Æ0001).

Compared with the IGA at baseline, more patients had

‘absence of disease’ at week 8 (LOCF) in the two-compound

group than in the betamethasone dipropionate and the calci-

potriol groups (Fig. 3).

Although patients in all groups improved according to

mean TSS (Fig. 4) at week 8 (LOCF), the percentage improve-

ment from baseline in mean TSS was significantly larger for

the two-compound scalp formulation ()74Æ4%) than for beta-

methasone dipropionate ()67Æ9%; mean difference )6Æ4%;

P = 0Æ0002) and calcipotriol in the same vehicle ()56Æ6%;

mean difference )17Æ8%; P < 0Æ0001).

Significantly more patients treated with the two-compound

scalp formulation (69Æ6%) compared with those treated with

betamethasone dipropionate (59Æ9%; OR 1Æ55; 99Æ3% CI

Table 2 Lesional ⁄perilesional adverse events

on the scalp (safety set)Two-compound

scalp formulation
(n = 563)

Betamethasone

dipropionate
(n = 556)

Calcipotriol
(n = 282)

General disorders, administration site conditionsa

Application site pain 0 1 (0Æ2%) 0
Secretion discharge 0 0 1 (0Æ4%)

Swelling 0 0 1 (0Æ4%)
Immune system disorders

Hypersensitivity 1 (0Æ2%) 0 0
Infections ⁄ infestations

Folliculitis 3 (0Æ5%) 5 (0Æ9%) 0
Pustular rash 1 (0Æ2%) 0 0

Nervous system disorders
Burning sensation 0 3 (0Æ5%) 3 (1Æ1%)

Hyperaesthesia 1 (0Æ2%) 0 0
Paraesthesia 0 2 (0Æ4%) 2 (0Æ7%)

Skin ⁄ subcutaneous tissue disorders
Acne 1 (0Æ2%) 1 (0Æ2%) 0

Alopecia 2 (0Æ4%) 2 (0Æ4%) 2 (0Æ7%)
Dermatitis 1 (0Æ2%) 0 0

Acneiform dermatitis 0 1 (0Æ2%) 0
Exfoliative dermatitis 1 (0Æ2%) 0 0

Dry skin 1 (0Æ2%) 1 (0Æ2%) 1 (0Æ4%)
Erythema 0 0 2 (0Æ7%)

Hair disorder 0 1 (0Æ2%) 0
Abnormal hair texture 1 (0Æ2%) 0 0

Hyperhidrosis 0 1 (0Æ2%) 0
Hypotrichosis 1 (0Æ2%) 0 0

Localized skin reaction 1 (0Æ2%) 0 0

Skin pain 3 (0Æ5%) 1 (0Æ2%) 1 (0Æ4%)
Pruritus 12 (2Æ1%) 7 (1Æ3%) 25 (8Æ9%)

Psoriasisb 1 (0Æ2%) 1 (0Æ2%) 1 (0Æ4%)
Rash 0 1 (0Æ2%) 0

Burning sensation of skin 1 (0Æ2%) 1 (0Æ2%) 0
Hypertrophy of skin 1 (0Æ2%) 0 0

Inflammation of skin 0 1 (0Æ2%) 0
Irritation of skin 3 (0Æ5%) 2 (0Æ4%) 6 (2Æ1%)

Skin lesion 0 1 (0Æ2%) 0
Tightness of skin 1 (0Æ2%) 0 0

Total number of patientsc 35 (6Æ2%) 32 (5Æ8%) 36 (12Æ8%)

aClassification according to MedDRA version 6.1. bA recurrence or exacerbation of psoria-

sis that appeared on the scalp £ 2 cm from the lesional site was considered a lesional ⁄
perilesional adverse event. cA single patient may have experienced more than one event.
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1Æ10–2Æ20; P = 0Æ0006) or calcipotriol (44Æ7%; OR 3Æ00;

99Æ3% CI 1Æ97–4Æ58; P < 0Æ0001) rated their scalp psoriasis as

‘clear’ or ‘almost clear’ at week 8 (LOCF) (Fig. 5).

Safety results

The mean weight of study medication used for the whole

study period was 163Æ8 g for the two-compound scalp formu-

lation, 177Æ2 g for betamethasone dipropionate and 192Æ3 g

for calcipotriol. The mean weight of study medication used in

each of the three arms ranged from 20 to 25 g per week.

The proportion of patients with at least one adverse event

in the two-compound scalp formulation group (218 patients,

38Æ7%) was similar to that in the betamethasone dipropionate

group (228 patients, 41Æ0%), while the proportion of patients

with adverse events in the calcipotriol group (130 patients,

46Æ1%) was significantly higher than that in the two-

compound scalp formulation group (P = 0Æ04). Most of the

adverse events were rated as ‘not related’ to study treatment.

More lesional or perilesional adverse events were reported

in the calcipotriol group than in any other group (Table 2).

There were no changes of clinical concern in albumin-

corrected serum calcium measures.

Discussion

This study demonstrates that the two-compound scalp formu-

lation was significantly more effective in the treatment of scalp

psoriasis, with evidence of a more rapid onset of action, than

betamethasone dipropionate or calcipotriol alone in the same

vehicle. Compared with patients using the individual compon-

ents, a higher proportion of patients treating their scalp psori-

asis with the two-compound scalp formulation achieved

‘absence of disease’ or ‘very mild disease’, and a greater num-

ber of patients showed reduced clinical signs of redness, thick-

ness and scaliness.

The results of the current study using calcipotriol plus beta-

methasone dipropionate combined in a scalp formulation are

in accordance with the results of previous studies, where a

combination of both compounds was more effective than the

individual compounds in the treatment of psoriasis on the

trunk and limbs.21–23 In these studies, there was also evidence

that the combination product produced a more rapid onset of

action than the individual components.21–23

In the current study, the proportion of patients experi-

encing at least one adverse event was similar in the two-

compound and betamethasone dipropionate groups, but was

significantly greater in the calcipotriol group. The adverse

event profiles seen in this study are consistent with the adverse

event profiles seen in previous studies using the two-

compound scalp formulation.21,23

It is likely that using calcipotriol plus betamethasone dipro-

pionate in combination on the scalp creates an additive or

synergistic effect comparable with that observed in the treat-

ment of psoriasis on the trunk and limbs.21–24 By combining

the two active components in one formulation, it is assumed

that betamethasone dipropionate helps to counteract the local

skin irritation that calcipotriol can cause in some patients.

Alternatively, calcipotriol may allow the use of a lower dose,

or fewer applications, of corticosteroid and thus reduce the

risk of steroid-related adverse effects.25 In the current study,

the incidence of lesional or perilesional pruritus, skin irritation

and burning sensation was lower in the group using the

two-compound scalp formulation than in the group using

calcipotriol alone. In a 52-week safety study, an ointment

formulation containing calcipotriol plus betamethasone dipro-

pionate was well tolerated when used either on its own, as

required, or alternating every 4 weeks with the calcipotriol-

only formulation.18 These data support the high tolerability

and safety of the two-compound products.

Psoriasis of the scalp often represents a significant therapeu-

tic problem. The combination of calcipotriol and a topical cor-

ticosteroid to optimize efficacy and tolerability has previously

been recommended by several authors.26–28 Using the two

products separately, however, has the disadvantage of inconve-

nience and low practicability that will reduce the patients’

adherence to treatment. A previous study showed that while

twice-daily treatment was advised in 50% of the patients,

this treatment frequency was followed in only 33% of the

patients.4 The chemical properties of the two compounds pre-

vent simultaneous application of the individual products.

Therefore, twice-daily application is unavoidable. In a study of

compliance with topical treatments requiring two or more

applications a day, the adherence rate was 44% compared

with 82% for once-daily treatments.29 The formulation of

calcipotriol and a steroid in a combination product therefore

represents an important therapeutic advance. Combining the

two compounds in a formulation with optimized qualities for

use on the scalp might contribute towards improved compli-

ance, resulting in a better treatment response.7

In conclusion, the two-compound scalp formulation con-

taining calcipotriol plus betamethasone dipropionate was sig-

nificantly more effective in the treatment of scalp psoriasis

than either of the individual components in the same vehicle.
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