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Summary

Background Plaque psoriasis has a relatively high prevalence in adolescence, result-
ing in a significant impact on quality of life, including social interactions.
Objectives The primary objective was to assess the safety of once-daily application
of fixed-combination calcipotriol plus betamethasone dipropionate gel in adoles-
cent scalp psoriasis. Assessment of efficacy was a secondary objective.
Methods This phase II, multicentre, single-arm, open-label, 8-week trial included
patients aged 12–17 years with moderate-to-very severe scalp psoriasis according
to Investigator’s Global Assessment (IGA) (≥ 10% of the scalp area affected).
Results Seventy-eight patients received treatment. Twenty-seven patients (35%)
reported a total of 64 adverse events (AEs); most were mild (33/64) or moder-
ate (22/64) in severity and there were no serious AEs. No cases of hypercalca-
emia were reported, and the mean changes from baseline to end of treatment in
albumin-corrected serum calcium (0�00 mmol L�1), 24-h urinary calcium excre-
tion (�0�03 mmol per 24 h) and urinary calcium-to-creatinine ratio
(�0�12 mmol g�1) were not considered clinically relevant. At the end of treat-
ment 66 patients (85%) were clear or almost clear according to IGA. There was
an 80% improvement in mean Total Sign Score from baseline to end of treat-
ment. In total, at the end of treatment, 87% of patients rated their scalp psoriasis
as clear or very mild, and 75 (96%) had no or mild pruritus compared with 14
(18%) at baseline.
Conclusions Once-daily calcipotriol plus betamethasone dipropionate gel is well tol-
erated and efficacious for scalp psoriasis in adolescents.

What’s already known about this topic?

• Calcipotriol plus betamethasone dipropionate gel is a well-tolerated and efficacious

treatment for scalp and body psoriasis in adults.

• Psoriasis can present during childhood or adolescence and may negatively impact

quality of life.
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What does this study add?

• Calcipotriol plus betamethasone dipropionate gel is well tolerated and shows effi-

cacy for treatment of scalp psoriasis in an adolescent population.

Psoriasis vulgaris is one of the most common chronic skin dis-

eases, affecting 1–3% of the general population.1,2 The total

prevalence of psoriasis in children aged < 18 years is approxi-

mately 0�7%, and the rate increases linearly with age from 0

to 18 years.3 Within the adolescent age group, quality of life

may be significantly compromised, with social development

being especially impaired.4 The overt visibility of plaques can

prove particularly troublesome, and lesions of the scalp fre-

quently present within this age group, which may result in

alopecia in severe cases.5

Topical vitamin D analogues and corticosteroids are estab-

lished first-line treatments for scalp psoriasis,6 although safety

concerns may accompany their use. Vitamin D analogues can

cause skin irritation and hypercalcaemia, while corticosteroids

are associated with local adverse events (AEs), including skin

atrophy, striae and telangiectasia, as well as systemic AEs such

as adrenal suppression.6,7 Combination of these topical agents

capitalizes on their beneficial clinical characteristics and can

allay side-effects. A fixed combination of calcipotriol plus

betamethasone dipropionate in a single product is well toler-

ated and effective in treating psoriasis in adults and has dem-

onstrated superior efficacy to monotherapy with its individual

components.8–11 Greater anti-inflammatory and antiprolifera-

tive effects are evident than for either active ingredient alone,

and the onset of action is more rapid.12–14

Nonadherence to topical agents can limit their effectiveness,

and, among adolescents, adherence to topical treatments is partic-

ularly poor owing to social pressures and inconvenience of using

medication.15 The formulation prescribed can influence patients’

day-to-day use, and poor cosmetic characteristics, including

greasy and sticky application, are frequently cited as discouraging

the use of psoriasis treatments.16 A more cosmetically acceptable

and easy-to-use treatment in the form of a fixed-combination

lipophilic, alcohol-free gel has demonstrated favourable patient-

related benefits in adults,17,18 and may have increased acceptabil-

ity in adolescents with psoriasis. The objective of this trial was to

investigate safety, with particular focus on calcium metabolism

and the effectiveness of once-daily calcipotriol plus betametha-

sone dipropionate gel in an adolescent population. This trial was

registered at ClinicalTrials.gov (NCT01120223).

Patients and methods

Patients

Outpatients aged 12–17 years with a diagnosis of psoriasis

vulgaris affecting ≥ 10% of the scalp and of at least moderate

severity, according to the Investigator’s Global Assessment

(IGA), were eligible. All patients had clinical signs or a previ-

ous diagnosis of psoriasis vulgaris on the trunk or limbs.

Patients were required to be amenable to topical treatment

with a maximum of 60 g of study medication per week. At

inclusion, patients were to have an albumin-corrected serum

calcium value below the upper reference limit.

The main exclusion criteria were a history of hypersensiti-

vity to any component of the fixed-combination topical gel,

topical treatment on the trunk and/or limbs with very potent

(World Health Organization group IV) corticosteroids or on

the face and/or genital/skin folds with potent or very potent

(World Health Organization groups III–IV) corticosteroids,

within 2 weeks prior to baseline or during the trial. Patients

were also excluded if they had received systemic treatment

with adalimumab, alefacept or infliximab within 2 months,

etanercept within 4 weeks, ustekinumab within 4 months or

experimental biologics within 4 weeks/five half-lives prior to

baseline. Patients receiving treatment with a possible effect on

scalp psoriasis (for example, corticosteroids, retinoids, immu-

nosuppressants, psoralen combined with ultraviolet A) within

4 weeks prior to baseline or during the trial were excluded.

Other exclusion criteria included severe renal or hepatic disor-

ders, any infections of the scalp area, treatment with systemic

calcium or vitamin D supplements, antacids, diuretics, antiepi-

leptics, bisphosphonates or calcitonin within 4 weeks prior to

baseline, or ultraviolet B therapy within 2 weeks prior to

baseline.

Study design

This was a phase II, open-label, single-arm, 8-week trial in

adolescent patients with scalp psoriasis conducted in 17

centres in Canada, France and the U.K. The three-part trial

consisted of a washout/screening period, a treatment period

and a follow-up period (Fig. 1). A washout period of up

to 8 weeks was applicable if patients had received antipsori-

atic treatments or other relevant medication as outlined in

the exclusion criteria. The treatment involved application of

once-daily calcipotriol 50 lg g�1 plus betamethasone

0�5 mg g�1 gel (as the dipropionate) (Taclonex� topical

suspension/Xamiol� gel/Daivobet� gel/Dovobet� gel; all

LEO Pharma, Princes Risborough, U.K.) to the scalp for up

to 8 weeks. Patients were permitted the concomitant use of

other topical antipsoriatic treatments (including vitamin D

analogues), except for corticosteroids, on the trunk, limbs

or face, but no other scalp products were allowed during

© 2014 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

British Journal of Dermatology (2014) 171, pp1470–1477

Calcipotriol–betamethasone dipropionate gel in adolescent psoriasis, M. Gooderham et al. 1471



the treatment period. Patients whose scalp psoriasis had

cleared after 4 weeks of treatment were to leave the trial,

whereas patients who showed signs of scalp psoriasis after

4 weeks continued treatment for another 4 weeks. After

week 8, an additional 2-week follow-up period could be

instituted on an individual patient basis if, at the last on-

treatment visit, an ongoing serious or nonserious AE of

possible, probable or not assessable relationship to the study

drug was experienced, or if albumin-corrected serum cal-

cium values above the reference range were observed. The

protocol was approved by the institutional review boards

and the trial was conducted in accordance with the princi-

ples of the Declaration of Helsinki and good clinical prac-

tice. Signed informed consent was provided by patients or

parents/legal guardians.

Study objectives

The primary objective was to evaluate the safety (with particu-

lar focus on calcium metabolism) of once-daily use of calci-

potriol plus betamethasone dipropionate gel in adolescent

patients (aged 12–17 years) with scalp psoriasis. The second-

ary objective was to evaluate the investigator- and patient-

assessed efficacy of the once-daily treatment regimen in this

population.

Procedures

Assessment of AEs and efficacy took place at baseline [screen-

ing visit (SV)2 and day 0] and at weeks 2 (day 14), 4 (day

28), 6 (day 42) and 8 (day 56). Blood samples were collected

at baseline (SV2) and weeks 4 and 8 for analysis of parame-

ters, including calcium homeostasis (calcium, phosphate and

parathyroid hormone). Prior to visits at baseline (SV2) and

weeks 4 and 8, 24-h urine samples were collected for assess-

ment of total excretion and creatinine-corrected ratios of cal-

cium, phosphate, sodium and hydroxyproline. Patients’ daily

calcium servings (one serving approximates to a calcium con-

tent of 300 mg) were not to exceed five, and the intake of cal-

cium-rich nutrients was to be maintained at constant levels

3 days prior to and during each 24-h urine collection. Calcium

metabolism primary response criteria were evaluated according

to changes from baseline in albumin-corrected serum calcium,

24-h urinary calcium excretion and urinary calcium-to-creati-

nine ratio. A follow-up visit was scheduled for any patient

with an ongoing AE or an albumin-corrected serum calcium

value above the reference range at the end of treatment.

The severity of scalp psoriasis was evaluated on a six-point

IGA scale (clear, almost clear, mild, moderate, severe, very

severe). Treatment success was defined as an assessment of clear

or almost clear. Clinical signs of erythema and induration and

–56 to –7

SV1

–7 to –3

SV2

Washout/screening
period

Screening visit 1 102

15

2 Lost to follow-up
2 Other reason(s)
8 Screening failure
3 Voluntary

1 Lost to follow-up
2 Other reason(s)
5 Screening failure

1 Screening failure

1 Exclusion criteria emerging
12 Completed study according to protocola

1 Not attending

1 Exclusion criteria emerging
1 Other reason(s)
1 Completed study according to protocola

1 Unacceptable adverse events

Screening visit 2

Visit 1 (Week 0)

Visit 2 (Week 2)

Visit 3 (Week 4)

Visit 4 (Week 6)

Visit 5 (Week 8)

Number of subjects
Primary reason
for withdrawal

Treatment period
Follow-up

(if applicable)

0

1

14

2

28

3

42

4

56

5

+14

FU

Days

Visits

8

1

13

4

87

79

78

78

64

61

Fig 1. Study design. aThirteen patients with

complete clearance of scalp psoriasis exited

the study, as per protocol, between days 28

(n = 12) and 42 (n = 1). The patient who

exited at week 6 achieved complete clearance

at week 4. SV, study visit; FU, follow-up.
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the scale of the scalp psoriasis plaques were assessed using a

numerical scale (0 none, 1 mild, 2 moderate, 3 severe, 4 very

severe). The sum of the three individual scores constituted

the Total Sign Score (TSS). TSS success was defined as a total

score ≤ 1. Patients assessed disease severity according to the

five-point Patient’s Global Assessment (PaGA) scale (clear, very

mild, mild, moderate, severe); treatment success was defined as

an assessment of clear or very mild. Patients also rated the

degree of pruritus of the scalp (none, mild, moderate, severe).

Adherence to treatment was assessed at visits from day 14 to day

56 by asking each patient whether they used the medication as

prescribed. Dispensed bottles were returned and weighed at

each visit to estimate the amount of drug used.

Statistical analysis

A sample size of 70 patients was deemed appropriate for this

trial. No formal statistical analyses were performed. Data are

presented descriptively and with two-sided 95% confidence

intervals for the primary and secondary end points involving

laboratory measurements and efficacy assessments, respectively.

All patients who received study medication were included in

the full analysis set and were analysed for effectiveness. All

patients who applied the study medication and for whom the

presence or confirmed absence of AEs was available were

included in the safety analysis set. The end-of-treatment value

was defined as the last value recorded for that parameter up to

and including week 8. Efficacy data and laboratory data were

presented by visit using an observed-cases approach (i.e.

involving only those subjects who attended each specific visit),

except for the tabulation of end-of-treatment values, for which

the last-observation-carried-forward approach was used.

Results

Patients

Between November 2010 and October 2012, 102 patients

were enrolled, of whom 78 received treatment (Fig. 1) and

were included in the full analysis and safety analysis sets. The

mean age of patients was 14�6 years (range 12–17) and 35

patients (45%) were male (Table 1). Forty-six patients (59%)

were fully compliant or missed ≤ 10% of the applications.

The mean weekly use of the gel during the entire treatment

period was 36 g (range 4–69), and, comparing the first

4 weeks with the second 4 weeks of treatment, there was no

decrease in weekly use over time. Thirteen patients showed

complete clearance of scalp psoriasis at week 4 and left the

study per protocol.

Safety and tolerability

Adverse events

Twenty-seven patients (35%) reported 64 AEs. Most of the

AEs were mild (33 of 64) or moderate (22 of 64) in severity,

with nine reported as severe. No serious AEs were reported.

The AEs reported in most patients were headache (n = 4,

5%), pharyngitis (n = 4, 5%), upper respiratory tract infection

(n = 4, 5%) and decreased urine calcium (n = 3, 4%). Two

patients (3%) reported a lesional/perilesional AE on the scalp:

alopecia (mild, not related to study treatment as considered

by the investigator) and application-site pruritus (mild, proba-

bly related). One patient experienced unacceptable AEs (not

related to study treatment as considered by the investigator),

including urine calcium decrease, blood parathyroid hormone

increase and urine phosphorus decrease, as the primary reason

for withdrawal from the trial. Seven adverse drug reactions

(AEs for which a causal relationship with the study drug was

possible or probable according to the investigator) were

reported in five patients as single events. Three of these events

occurred in one patient: blood calcium decrease, blood para-

thyroid hormone increase and urine calcium decrease (nota-

bly, these events occurred in a separate patient from the

aforementioned ‘unacceptable AEs’). The others all occurred

individually (Table 2); blood parathyroid hormone increase,

urine calcium decrease and acne were moderate in severity,

and all other adverse drug reactions were mild.

A mild acneiform rash (dermatitis acneiform) occurred at

week 4 on the face of a female patient aged 16 years, with an

8-year history of psoriasis, who was treated concomitantly

with hydrocortisone cream for flexural psoriasis behind the

ears. The acneiform rash was not treated and was still ongoing

2 weeks after the last on-treatment visit. A headache was

Table 1 Demographics and baseline characteristics

Safety analysis

set (n = 78)

Age (years), mean (range) 14�6 (12–17)
Sex, n (%)

Male 35 (45)
Female 43 (55)

Race, n (%)
White 70 (90)

Black or African American 1 (1)
Asian 3 (4)

Other 4 (5)
Body mass index (kg m�2), mean (range) 22�4 (15–44)

Duration of scalp psoriasis (years), mean (range) 5�9 (0–17)
Investigator-assessed extent of psoriasis (%), mean (range)

Total body surface area 5 (1–50)
Scalp 44 (10–100)

Investigator’s Global Assessment, n (%)
Moderate 58 (74)

Severe 16 (21)
Very severe 4 (5)

Total Sign Score, mean (range) 7�1 (4–12)
Patient’s Global Assessment, n (%)

Very mild 1 (1)
Mild 11 (14)

Moderate 56 (72)
Severe 10 (13)
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reported on day 1 of study treatment in a male patient aged

15 years (with a 5-year history of psoriasis) who was treated

on the day of onset with paracetamol (acetaminophen). The

headache was also still ongoing 2 weeks after the last on-treat-

ment visit. No patients met the criteria for requiring the addi-

tional follow-up period.

Laboratory findings

The results of laboratory assessments related to calcium

homeostasis are shown in Figure 2. No clinically relevant

increases in albumin-corrected serum calcium, 24-h urinary

calcium excretion or urinary calcium-to-creatinine ratio were

reported. No clinically relevant changes were reported for

other biochemistry or haematology parameters. No cases of

hypercalcaemia were reported and the mean changes from

baseline to end of treatment in albumin-corrected serum cal-

cium (0�00 mmol L�1), 24-h urinary calcium excretion

(�0�03 mmol per 24 h) and urinary calcium-to-creatinine

ratio (�0�12 mmol g�1) were not considered clinically

relevant.

Efficacy

By the end of treatment, 66 patients (85%) demonstrated

treatment success according to IGA (Fig. 3); 13 of these

patients had clear disease (IGA) at week 4 and left the trial

per protocol. By week 2, treatment success was reported in 37

patients (47%) by IGA. There was an 80% improvement in

the mean TSS from 7�1 at baseline to 1�4 at the end of treat-

ment (Fig. 4). Of note, a 63% improvement in mean TSS was

already observed at week 2. The incidence of treatment suc-

cess according to TSS also increased over time and was

achieved by 49 patients (63%) by the end of treatment. With

respect to PaGA, the number of patients reporting treatment

success increased over time, reaching a total of 68 patients

(87%) at the end of treatment (Fig. 3). Similarly to the inves-

tigator assessment, 44 patients (56%) had achieved treatment

success by week 2. Patients also reported pruritus relief during

the study, and by the end of treatment 75 patients (96%)

reported no or mild pruritus, compared with 14 (18%) at

baseline (Fig. 5).

Discussion

This study showed that calcipotriol plus betamethasone dipro-

pionate gel is well tolerated and effective in adolescents with

at least moderate scalp psoriasis. In this study, the mean extent

of psoriasis was 44% of the scalp area, with 26% of patients

having severe/very severe scalp psoriasis.

Few AEs and no serious AEs were reported in the study,

consistent with the safety and tolerability profile of calcipotriol

plus betamethasone dipropionate gel reported previously in

adults.9,10,19 Similar proportions of patients experienced at

least one AE (35% in the present study vs. 35–39% in adults)

and there was a comparable incidence of lesional/perilesional

events [two patients (3%) each experiencing one mild lesion-

al/perilesional AE of the scalp in this study compared with 3–

6% in adults].9,10,19 In this adolescent study, five patients

(6%) reported a total of seven adverse drug reactions, none of

which was severe. A similarly low occurrence was reported in

adults (up to 3%).9,10,19 As calcipotriol can modulate vitamin D

receptor activity with subsequent interaction with genes respon-

sible for calcium and bone metabolism, there is potential for

hypercalcaemia in patients using this treatment.20 However, no

cases of hypercalcaemia or clinically relevant increases in

urinary calcium or other parameters of calcium metabolism

were observed, consistent with previous studies in adults with

calcipotriol plus betamethasone dipropionate gel.9,21 A long-

term study in adults has shown that this fixed-combination

treatment is well tolerated when used as needed for up to

52 weeks in scalp psoriasis.22

The efficacy of calcipotriol plus betamethasone dipropionate

gel demonstrated by the end of treatment in this study is

comparable with that reported in adult studies in scalp psoria-

sis.9,10,19 Currently, treatment success as assessed by IGA was

achieved in 85% of patients at the end of treatment, and this

is similar to the 68–72% demonstrated in adults.9,10,19 Treat-

ment success according to PaGA at end of treatment was

reported in 87% of patients, and these findings are consistent

with 69–83% of patients achieving treatment success in adult

studies.9,10,19 The improvement in TSS, with patients achiev-

ing a mean score of 1�4 by the end of treatment, was also

similar to that seen in previous studies.9,10,19 Likewise, effi-

cacy has been widely reported with calcipotriol plus betameth-

asone dipropionate gel used for treatment of body psoriasis in

adults.11,12,23

This study suggests a rapid response to calcipotriol plus

betamethasone dipropionate gel, with treatment success

reported by week 2 in 37 patients (47%) by IGA, and treat-

ment success in 44 patients (56%) by PaGA. At week 4, 13

patients (17%) showed clear disease as evaluated by IGA and

were able to leave the study per protocol. These results are

Table 2 Adverse drug reactions by Medical Dictionary for Regulatory

Activities (version 14.1) primary system organ class and preferred

term

Adverse drug reactiona Number of patients (%)b

General disorders and administration-site conditions
Application-site pruritus 1 (1)

Investigations
Blood calcium decrease 1 (1)

Blood parathyroid hormone increase 1 (1)
Urine calcium decrease 1 (1)

Nervous system disorders
Headache 1 (1)

Skin and subcutaneous tissue disorders
Acne 1 (1)

Dermatitis acneiform 1 (1)

aAccording to investigator assessment; ba single patient can

appear in multiple classes.
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similar to those seen in adult studies with early demonstration

of efficacy at 2 weeks. Adult studies also showed a rapid

response to treatment as early as 1 week into treat-

ment,9,10,19,24 although 1-week data were not collected in the

current study. In addition to formal assessments of IGA and

PaGA, the evaluation of characteristic symptoms of psoriasis

can provide further insight into treatment efficacy. Pruritus is

a common symptom of scalp psoriasis that can be particularly

burdensome to patients, significantly affecting their quality of

life.23,25 Most patients reported relief of pruritus in this study,

with 96% experiencing no or mild pruritus at the end of

treatment compared with 18% at baseline.

There are limited data describing the effect of topical psori-

asis treatments in adolescents. Only four paediatric studies

have investigated topical psoriasis products for a minimum

duration of 8 weeks.26–29 Calcipotriol ointment demonstrated

safety and efficacy in two 8-week studies in children aged 2–

14 years and one 12- to 106-week study in 8- to 15-year-old

patients.26–28 The latter included only 12 patients. Calcipotriol

ointment was also reported to be beneficial over 8 weeks in

four adolescent patients (aged 13–17 years).29 The aforemen-

tioned studies tended to group adolescents within the wider

setting of childhood psoriasis without specific focus on adoles-

cents. Our study reports on the safety of the study compound

(with respect to calcium metabolism) used on the scalp over

an 8-week period in the adolescent age group.

Topical psoriasis treatments are typically associated with

low adherence rates and there is patient preference for more

Baseline

Week 4

Week 8

End of treatment

1·6 1·8 2·0 2·2 2·4

Albumin-corrected serum calcium (mmoI L–1)

Mean
Outliers

Baseline

Week 4

Week 8

End of treatment

0 2 4 6 8

24 h urinary calcium excretion (mmoI per 24 h)

Mean
Outliers

Baseline

(a)

(b)

(c)

Week 4

Week 8

End of treatment

2·6

10

0 2 4 6 8 1210

Urinary calcium: creatinine ratio (mmoI g–1)

Mean
Outliers

Fig 2. Calcium metabolism changes over

time.
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cosmetically elegant products.16,30 In this study, the amount

of drug used was higher than that seen in adult studies (the

mean weekly amount used over the entire treatment period

being 36 g compared with 17–20 g in adult studies)9,10,19

and remained high throughout the treatment period, with the

majority of patients adherent to drug application. This sug-

gests that patients were not inconvenienced by using the

fixed-combination gel, although interpretation is limited by

the short duration of the study and the clinical trial setting.

Such regular use of medication is encouraging given that ado-

lescents generally have poor adherence rates. Poor adherence

rates seen in real-world settings have recently been reviewed,

and recommendations include employing a patient-centric

approach to improve adherence to topical psoriasis

therapies.31,32

In conclusion, the results of this study indicate that calcipot-

riol plus betamethasone dipropionate gel is a well-tolerated

and effective once-daily treatment regimen for scalp psoriasis

vulgaris in adolescents. This study is one of two (the other

being U.S.A. based) to assess the safety and efficacy of

the topical gel in adolescents with at least moderate scalp

psoriasis.
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