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ABSTRACT

Background: Topical calcitriol and calcipotriol, the two vitamin D derivatives
although considered efficient in treating psoriasis, their comparative studies are
relatively scanty. The objective of the present study was to evaluate and compare
the efficacy and safety of calcitriol and calcipotriol in stable chronic plaque-type
psoriasis.

Methods: Total 50 patients of chronic stable plaque-type psoriasis were
randomly divided into two groups of 25 each. One group received calcitriol 3ug/g
ointment and the other group received calcipotriol 50ug/g ointment twice daily
for 12 weeks. Efficacy evaluations comprised global improvement (on a 4-point
scale from 0: no change, to 3: clear or almost clear) assessed clinically and by the
subject. Efficacy further included the ‘dermatological sum score’ (DSS) at each
study visit. Safety evaluations (on a 5-point scale from 0: none, to 4: very severe)
included clinical assessment of cutaneous safety and assessment of cutaneous
discomfort by the subject.

Results: Both calcitriol and calcipotriol were significantly effective (p <0.001)
in reduction of DSS but the difference between the two groups was not
statistically significant. Mean score of global improvement assessed clinically
was 2.20 for calcitriol and 2.16 for calcipotriol (p >0.05) and by the subject was
1.92 for calcitriol and 1.84 for calcipotriol (p >0.05). The difference between the
two groups was not statistically significant. The mean worst score for cutaneous
safety was higher in calcipotriol group compared to calcitriol group (0.28 vs 0.04
and 0.36 vs 0.04 by clinically and by the subject, respectively). Statistically
significant better safety profile (p <0.05) was seen for calcitriol, only when
assessed by the subject. 24% treatment related adverse events were reported with
calcipotriol against only 4% with calcitriol.

Conclusions: Topical calcitriol and calcipotriol showed similar efficacy in the
treatment of chronic plaque psoriasis while calcitriol showed better safety profile
in comparison with calcipotriol, in terms of local tolerance and induced less
treatment related adverse events.

Keywords: Calcipotriol, Calcitriol, Cutaneous safety, Cutaneous discomfort,
Global assessment, Plaque type psoriasis

INTRODUCTION

Psoriasis is a common, chronic, disfiguring, inflammatory
and proliferative condition of the skin, in which both
genetic and environmental influences have a critical role.!
The disease has a worldwide distribution and affects men
and women of all ages. Prevalence of psoriasis varies in

www.ijbcp.com

different parts of the globe, ranging from 0.5% to close to
2.5%.2 Chronic stable plaque psoriasis (Psoriasis vulgaris)
is the most common form of psoriasis, seen in
approximately 90% of patients. Red, scaly, symmetrically
distributed plaques  are  characteristic®  The
pathophysiology of psoriasis is characterized by epidermal
hyperproliferation, enhanced antigen presentation, helper
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T-cell Thl and Thl7 cytokine production, T-cell
expansion and angiogenesis.* It is a classical Th1 mediated
disorder with TNF-a being the predominant cytokine.®
Recently, cytokines IL-12 and IL-23 have also been
implicated in the pathogenesis of psoriasis. IL-12
promotes growth and differentiation of naive T-cells into
Th1 and cytotoxic T- cells, whereas IL-23 enables survival
and proliferation of Th17 cells.6” When a single disease of
unknown etiology has multiple alternative modes of
therapy, it is obvious that no one form of therapy is ideal.
This is especially true of psoriasis for which multiple
alternative treatments are used. Newer aspects of therapies
or therapeutic approaches are added frequently. These
many forms of therapies have their own benefits and
drawbacks, often no single treatment is ideal, and it is rare
for a patient not to receive several alternative treatments
during his or her life time.

Although no cure is available, the disease can be
effectively controlled by various therapeutic options. To
date a big array of topical therapies are available for the
treatment of psoriasis, in particular for mild-to- moderate
plaque type psoriasis. They include traditional treatments,
such as dithranol, topical retinoids, salicylic acid, tar,
corticosteroids, and more recently topical vitamin D
derivatives.®  Topically administered vitamin Dj
derivatives for the treatment of psoriasis are: calcipotriol,
tacalcitol, maxacalcitol and more recently calcitriol.®
Topical formulations of calcipotriol and other vitamin D3
analogues are probably the most widely prescribed active
topical therapy for plaque psoriasis. Topical calcipotriol
although considered efficient, its superiority over topical
calcitriol is not well established. Therefore, this study is
undertaken to compare the efficacy and safety of topical
calcitriol with that of calcipotriol in stable chronic plaque
type psoriasis.

The objective of the present study was to evaluate and
compare the efficacy and safety of calcitriol and
calcipotriol in stable chronic plaque-type psoriasis.

METHODS

The design of this study was Randomized, open label,
parallel, comparative study conducted at Department of
Dermatology, KIMS, Hubali, Karnataka, India between
October 2012 to October 2013.

Sample size

Sample size was calculated by the formula

Patients per group = f(a,p) x 2 x SD?/(d)?

The minimum sample size required was 25 patients in each
group. This was calculated to detect a difference of 4 in
mean DSS between the groups with 80% power and 0.05

probability of type 1 error, assuming standard deviation of
5in DSS.

Inclusion criteria

e Both male and female subjects of age group 18 to 70
years.

e  Subjects with stable chronic plaque psoriasis.

e Body surface area involvement less than 35%.

Exclusion criteria

e Patients with unstable, acute guttate, pustular,
erythrodermic or orthropathic psoriasis.

e Patients with history of hypercalcaemia, renal
dysfunction, calcium-based calculi, underlying
conditions that require the use of systemic
supplements of calcium or vitamin D.

e Body surface area involvement >35%.

e Subjects who had applied topical antipsoriatic
medication within past 2 weeks or had used systemic
antipsoriatic medication within the past 8 weeks.

e Patients who had other extensive skin disease and who
had severe systemic illness.

e  Pregnant women.

After obtaining clearance from Institutional ethics
committee, fifty patients of chronic plaque psoriasis were
recruited for the study based on inclusion and exclusion
criteria. Randomisation of the subjects was done in 1:1
ratio, into two study groups (calcitriol and calcipotriol
group) by computer generated random numbers with 25
subjects in each group.

Calcitriol group

Subjects in this group were treated with Calcitriol
3ug/g.2% (Lifestar pharma, Delhi) ointment applied twice
daily for 12 weeks.

Calcipotriol group

Subjects in this group were treated with calcipotriol
50ug/g.t%1° (Biocon biopharmaceuticals, Bangalore)
ointment applied twice daily for 12 weeks.

Assessment of efficacy and safety

Assessment of efficacy

e  Global assessment of improvement
o Dermatological sum score (DSS)

Global assessment of improvement©

e Primary efficacy criteria- It is the global assessment
of improvement done clinically by the dermatologist
at the end of the study (week 12).

e Secondary efficacy criteria: It is the global
assessment of improvement as assessed by the subject
at the end of study (week 12).
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Global assessment of improvement was rated on a 4-point
scale.

0 - No change

1 - Some improvement

2 - Marked improvement
3 - Clear or almost clear

The baseline score (week 0) was taken as zero and the total
score was recorded at the end of the study (week 12).

Dermatological sum score (DSS)*

It was the sum of erythema, plaque elevation and scaling
of target lesion. Each sign was evaluated on a 5-point scale
at each visit.

0- None

1 - Mild

2 - Moderate

3 - Severe

4 - Very severe.

The total score was calculated at baseline (week 0) and at
the end of study (week 12).

Assessment of safety??

e Clinical assessment of cutaneous safety by
dermatologist
e  Assessment of cutaneous discomfort by the subject.

Clinical assessment of cutaneous safety by dermatologist

Local reaction due to the given topical treatment was
assessed by the dermatologist. It was done on a 5-point
scale.

e 0- None (No local reaction)

e 1-Mild (Localized, perceptible erythema)

e 2 - Moderate (Bright red erythema with/without
edema confined to the area of application)

e 3 - Severe (Erythema with edema extending beyond
the area of application)

e 4 -Very severe (Vesiculation/ erosion/ ulceration)

The baseline score (week 0) was taken as zero and the
total score was recorded at the end of the study (week 12).

Assessment of cutaneous discomfort by the subject

The discomfort experienced by the subject was assessed
on a 5-point scale.

0-No discomfort

1-Mild discomfort
2-Moderate discomfort
3-Severe discomfort

4- Very severe discomfort.

The baseline score (week 0) was taken as zero and the total
score was recorded at the end of the study (week 12).

Follow up

The patients were followed up at 2-weeks, 4-weeks, 8-
weeks and at 12-weeks of completion of treatment in both
the groups. The follow up included the following.

o Assessment of DSS (sum of erythema, plaque
elevation and scaling of target lesion)

e Assessment of global improvement.

e Any adverse effects due to the medication were noted
and score for assessment of safety was given at 12-
weeks of completion of treatment.

Statistical analysis

Descriptive statistical analyses were carried out in the
present study. Results on continuous measurements were
presented on Mean+SD and results on categorical
measurements are presented in Number (%).

Non-parametric test was applied for the data not have been
normally distributed; Wilcoxon Signed Ranks test for intra
group comparison and Mann-Whitney test for inter group
comparison. For the entire test a p-value of 0.05 or less was
considered for statistical significance.

RESULTS

The baseline clinical variables

Mean age, mean body surface area, percentage of males
and females showed no statistically significant difference
between the two groups and hence both the groups are
comparable (p >0.05) (Table 1).

Table 1: Pre-treatment clinical variables of patients.

Calcitriol Calcipotriol

Variables group group

Mean age N
(years)zSD 42+12.29  44.0+12.02 0.73
Females (%) 40 40

Males (%) 60 60

Mean BSA N
(%)+SD 9.04+4.80 9.12+6.26 0.96

* Unpaired t-test; p> 0.05 - Non-significant. The baseline clinical
variables were compared with unpaired t-test. There was no
statistically significant difference between the two groups (p
>0.05) and hence both the groups are comparable.

The mean baseline DSS of calcitriol group is 8.16+2.26 and
mean baseline DSS of calcipotriol group is 8.24+2.06.
There was no statistically significant difference between
the groups (p >0.05) (Table 2).
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Calcitriol group

Mean DSS at baseline was 8.16+2.26 and mean DSS at 12
wks was 1.40+1.41. The reduction of mean DSS at 12
weeks post treatment compared to baseline was found to be
statistically highly significant (P <0.001) (Table 3).

Table 2: Pre-treatment DSS scores in both the groups.

] Calcitriol Calcipotriol p-
VETELEES group (n=25) group (n=25) value
Mean age *
(years)SD 42+12.29 44.0+12.02 0.73

*Mann-Whitney test; p>0.05 - Non-significant. The baseline DSS
between the two groups was compared with Mann- Whitney test.
There was no statistically significant difference (p >0.05)
between the groups.

Table 3: Calcitriol group: mean DSS at 12 weeks post
treatment compared to baseline.

Calcitriol group Mean DSS+SD

wk-0 (baseline) 8.16+2.26
WKk-12 (end of study) 1.40+.41
p-value <0.001*

*Wilcoxon Signed Ranks test; p<0.001- Highly significant

The comparison of DSS at baseline and at 12 wks was done by
Wilcoxon Signed Ranks test. The reduction was found to be
statistically highly significant (p<0.001).

Calcipotriol group

Mean DSS at baseline was 8.24+2.06 and mean DSS at 12
wks was 1.36£1.25. The reduction of mean DSS at 12
weeks post treatment compared to baseline was found to be
statistically highly significant (P <0.001) (Table 4).

Table 4: Calcipotriol group: mean DSS at 12 weeks
post treatment compared to baseline.

Calcipotriol group Mean DSS£SD

wk-0 (baseline) 8.24+2.06
WKk-12 (end of study) 1.36+1.25
p-value <0.001*

*Wilcoxon Signed Ranks test; p <0.001- Highly significant.

The comparison of DSS at baseline and at 12 wks was done by
Wilcoxon Signed Ranks test. The reduction was found to be
statistically highly significant (p<0.001).

Table 5: Mean DSS compared between calcitriol

Mann-Whitney test; p >0.05 - Non-significant. On comparing
mean DSS of both groups, there was no statistically significant
difference between calcitriol group and calcipotriol group at 2
weeks,4 weeks, 8 weeks and at 12 weeks of treatment.

On comparing mean DSS of both groups, there was no
statistically significant difference between calcitriol group
and calcipotriol group at 2 weeks, 4 weeks, 8 weeks and at
12 weeks of treatment (P >0.05) (Table 5).

Global assessment of improvement

The mean GA score as assessed clinically at 12 wks in
calcitriol group was 2.160 0.687 and in calcipotriol group
was 2.200+0.707. The mean GA score as assessed by
subject at 12 wks in calcitriol group was 1.920+0.909 and
in calcipotriol group was 1.840+0.898. On comparing
mean GA scores of both groups, there was no statistically
significant difference between two groups at 12 weeks
clinically as well as by the subject (P >0.05) (Table 6).

Table 6: Global assessment of improvement compared
between calcitriol group and calcipotriol group,
clinically and by the subject at wk-12.

GA GA by

Group Particulars clinically

Wk-12

subject
Wk-12

Calcitriol

Mean+SD  2.160+0.687 1.920+0.909
group (1)
Calcipotriol \\14SD  2.200£0.707 1.840+0.898
group (I11)

lvsll p-value 0.823 0.726

Mann-Whitney test; p >0.05 - Non-significant.

The GA scores of calcitriol group and calcipotriol group at 12 wks
was compared by using Mann-Whitney test. There was no
statistically significant difference between these group at 12
weeks (end of study) of treatment clinically as well as by the
subject.

Safety assessment compared between the calcitriol group
and calcipitriol group clinically and by the subject at week
12.

Clinical assessment of cutaneous safety

Table 7: Safety assessment compared between the
calcitriol group and calcipotriol group, clinically and
by the subject at wk-12.

roup and calcipotriol group at wk-2, wk-4, wk-8 ; Clinically By subject
group p and%vk-fz. Group Particulars Wk-12 W12
— Calcitriol -\ oneSD  0.04040.200  0.040+0.200
" Calcipotriol group (1)
LA el group Calcipotriol
+ + +
Mean DSS+SD Mean DSS+SD group (1) MeanSD 0.28+0.613 0.360%0.700
Wk- 2 6.24+2.14 6.40%1.77 0.875 1 vs Il p-value 0.079* 0.039**
WKk-4 4.32+1.77 4.48+1.44 0.704 Mann-Whitney test * P >0.05 - Non-significant. ** P <0.05 -
Wk-8  2.72+1.62 2.84+1.40 0.866 significant
Wk-12  1.40+1.41 1.36+1.25 0.960
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The mean score for cutaneous safety was higher in
calcipotriol group compared to calcitriol group (0.28 vs
0.04). But there was no statistically significant difference
between the groups (P >0.05) (Table 7).

Assessment of cutaneous discomfort by the subject

The mean score for cutaneous discomfort was higher in
calcipotriol group compared to calcitriol group (0.36 vs
0.04). It was statistically significant (P <0.05) (Table 7).

DISCUSSION
Pre-treatment clinical variables of patients

The pre-treatment clinical variables of patients in both the
treatment groups were compared and analysed. All
variables like age of patients, sex ratio and BSA (%) in both
groups are comparable. The baseline DSS scores in both
groups showed no statistically significant difference. The
two treatment groups were comparable with regard to
pertinent clinical variables at baseline.

Assessment of efficacy

Dermatological sum score and global assessment of
improvement

Calcitriol group

In the present study calcitriol 3g/g ointment was effective
in the treatment of stable chronic plaque psoriasis, which
was statistically highly significant (P <0.001) in terms of
reduction in DSS.

In a study conducted by Langner A et al, chronic plaque
psoriasis treated with calcitriol in concentrations of 3ug/g
and 15ug/g improved significantly.** The use of higher
dose (15ug/g) did not show any clinical superiority over
calcitriol 3ug/g, in contrast it was associated with a higher
risk of hypercalciuria when applied to extensive skin
lesions. Because of these findings, a concentration of 3ug/g
is considered to be optimal. The clinical effectiveness was
confirmed by the histopathological evaluation after
calcitriol treatment, with marked normalization of all most
all histological features typical for psoriasis.

In two placebos controlled multicentric randomized
double-blind parallel group studies, 3ug/g calcitriol
ointment was compared with its excipient. In both studies
the drug was shown to be significantly effective in mild-to-
moderate plagque psoriasis than its excipient.? The present
study is in concurrence with the above studies in showing
the efficiency of calcitriol 3ug/g ointment in the treatment
of chronic plaque psoriasis.

Calcipotriol group

In the present study calcipotriol 50pg/g ointment was also
effective in the treatment of stable chronic plaque psoriasis,

which was statistically highly significant (P <0.001) in
terms of reduction in DSS.

Ashcroft DM in his quantitative systematic review of
randomised controlled trials with 6038 patients with plaque
psoriasis reported in 37 trials where patients were treated
with calcipotriol ointment 50ug/g, concluded that
calcipotriol is effective in the treatment of mild to moderate
chronic plaque psoriasis.*?

Scott et al, presented an overview of studies on the use of
calcipotriol ointment in the management of psoriasis.!*
They confirmed the efficacy of calcipotriol ointment
applied twice daily and concluded that calcipotriol
ointment is valuable as a first or second-line therapy option
for the management of mild to moderate psoriasis.

The present study is in concurrence with the above studies
in showing the efficiency of calcipotriol 50pug/g ointment
in the treatment of chronic plaque psoriasis.

Calcitriol group vs calcipotriol group

On comparison between treatment with calcitriol 3ug/g
ointment and calcipotriol 50ug/g ointment at 2 weeks, 4
weeks, 8 weeks and at 12 weeks, there was no statistically
significant difference (p >0.05) between the two groups at
all post baseline time-points in terms of reduction in DSS.

On comparing GA scores of improvements of calcitriol and
calcipotriol groups at 12 weeks, there was no statistically
significant difference between the groups (P >0.05) as
assessed clinically (The primary efficacy criterion). The
assessment of global improvement by the subject
(secondary efficacy criterion) gave the same result
(P>0.05).

Zhu et al, conducted a multicentric, randomized,
investigator masked, parallel comparison of the efficacy
and safety of twice daily applications of calcitriol 3ug/g vs.
calcipotriol 50pg/g in subjects with mild to moderate
chronic plaque psoriasis for 12 weeks.?® A total of 250
subjects of both genders were recruited. There was
statistically significant difference in favour of calcipotriol
in terms of decrease in DSS at all post baseline time-points
(p <0.01) i.e., week 2, week 4, week 8 and week 12. At
week 12, calcitriol demonstrated to be non-inferior to
calcipotriol for global improvement as assessed clinically
by the investigator and also as assessed by the subject.
These results counterbalance the clinical relevance of the
significantly superior DSS decrease obtained with
calcipotriol. Regarding efficacy of the treatment, he
concluded that calcitriol 3ug/g ointment administered
twice daily over a 12 weeks period demonstrated similar
efficacy to calcipotriol 50ug/g.

Present study was in concurrence with the above study in
showing similar efficacy of calcitriol 3pg/g ointment and
calcipotriol 50ug/g ointment in the treatment of chronic
plaque psoriasis. But reduction in DSS and global
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assessment of improvement scores showed no significant
difference between the groups in our study, whereas the
above study showed significant difference in favour of
calcipotriol in terms of decrease in DSS.

Ortonne et al, compared the safety and efficacy of calcitriol
3ug/g ointment and calcipotriol 50ug/g ointment in a
multicentric, randomized, investigator blinded, left-right
comparison in mild to moderate chronic plaque psoriasis
affecting sensitive areas: face, hairline, retroauricular and
flexural areas.’® In the 75 subjects, both treatments led to
clearing of at least one target lesion in 28% of the subjects
each. Global assessment of improvement from baseline by
the investigators was significantly greater for the calcitriol-
treated lesions. Regarding efficacy he concluded that
calcitriol ointment was more effective than calcipotriol
ointment in the treatment of psoriasis in sensitive areas.

In the present study, authors did not have plans within the
study protocol to evaluate the efficacy of both treatments
in sensitive zones. Therefore, authors could not confirm the
results of the above mentioned study.

Assessment of safety
Clinical assessment of cutaneous safety

The cutaneous safety score as assessed clinically was
higher with calcipotriol group than with calcitriol group
(mean scores 0.28 vs 0.04) showing better local tolerance
of calcitriol. 20% of patients developed treatment related
adverse events in calcipotriol group. These were
corresponding to ‘mild” and ‘moderate’ local reactions.
Only 4% of patients had ‘mild ’local reactions calcitriol.
But this difference was not statistically significant (P
>0.05). In both the groups, the local reaction subsided
within 2-3 days without the application of any other
medication and did not necessitate discontinuation of the
treatment.

Assessment of cutaneous discomfort by the subject

The cutaneous discomfort score as assessed by the subject
was higher with calcipotriol group than with calcitriol
group (mean scores 0.36 vs 0.04) showing better local
tolerance of calcitriol. 24% patients reported cutaneous
discomfort in calcipotriol group corresponding to ‘mild’
and ‘moderate’ discomfort. Only 4% patients had a ‘mild’
burning sensation with calcitriol resulting in a statistically
significant superiority for calcitriol (P <0.05).

The mentioned study conducted by Zhu et al, confirmed the
better safety profile of calcitriol, with scores for cutaneous
safety and cutaneous discomfort being significantly better
with calcitriol than with calcipotriol (more than three times
more adverse events were reported for subjects who
received calcipotriol).1°

In the mentioned study conducted by Ortonne et al, seven
subjects experienced cutaneous adverse events with

calcipotriol compared to one subject reporting one
cutaneous adverse event with calcitriol.™ Calcitriol 3ug/g
was significantly better tolerated than calcipotriol 50ug/g
in terms of perilesional erythema, perilesional edema,
stinging and burning. Similarly, the subjective evaluation
of local tolerability and global preference were in favour of
calcitriol.

In the present study, even though calcitriol 3pg/g ointment
showed better safety profile over calcipotriol 50ug/g
ointment, it was statistically not significant clinically. But
it showed significant better safety profile of calcitriol 3ug/g
over calcipotriol 50ug/g when assessed by the subject.

Thus, the results of present study show similar efficacy of
calcitriol 3pg/g ointment and calcipotriol 50pug/g ointment
in the treatment of stable chronic plaque psoriasis, whereas
calcitriol has got better safety profile in terms of local
tolerance and induced less treatment related adverse
events.

Limitations of the study includes post treatment remission
free studies was not done due to difficulty in follow up of
patients. As psoriasis is a relapsing disease this would have
helped us to know the remission period of the drugs used
in treatment. The study did not evaluate the efficacy and
safety of both the treatments in sensitive zones. The study
did not consider influence of seasonal variations of disease
on the effect of treatment, as most patients experience
worsening of their skin lesions during winter.
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