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Absiract - The present work compared the clinical efficacy
of topically applied vitamin D (Cholecalciferol), 10,25 -
dihydroxy vitamin Dy (calcimriol) with calciporriol (Dovonex) in
the ireatment of plaque psoriasis. A randomized, double - blind,
left - right, vehicle comtrolled siudy 1o assess the therapeutic
efficacy and safery of nwice daily applicarion of I ugly and
5 ugle cholecaleiferal, 1 pigle calcitriol and 30 pgly calciporriol
in 100 paiients suffering from bilateral, syynmerrical, moderate 10
severe plague psoriasis was carried owut. Twice datly calcimiol and
calcipotriol significandy improved ervihema, thickness, scaling
and global severity of psoriatic plaques, and was much more
effective than vehicle (10% hard paraffin in white soft parafjin),
but the difference in clinical efficacy between cholecalciferol and
vehicle was not statistically significant. On complerion of study,
clearance and marked improvement of psoriatic lesions was
found in 4% of vitamin D+ (1 pglg) - wreared, in 12% of
vitamin D (5 fglg) - treated, in 48% of calcitriol (1 tglg)-
treated, and in 64% of calcipotriol (50 gigig) - treared. Mean
serian levels of towal calcium, albumin - adjusted total calcium,
phosphorus, crearinine, and alse mean valies of a 24 h urine
calcium, phosphorus. creatinine, and mean urine calcium |
creatinine ratio did not show clinically relevant changes in the
baseline [ end - point analysis, We conclude that topical -
calcitriol and calciporiol are effective and safe for the reamment
of plaque psoriasis.
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INTRODUCTION

The use of vitamin D; and its analogues in

the treatment of plaque psoriasis remain
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controversial (1). In the 1930s and 1940s vitamin
D was given in extremely high doses for the
treatment of a variety of skin disorders including
scleroderma, eczema, acne, and psoriasis (2). It
has been 50 years since high doses of oral vitamin
D, were used for the treatment of psoriasis. The
rational were based on the premise that the
antipsoriatic effect of sun-light may be partly due
10 increased vitamin D, synthesis in the skin (3).
Although some favorable responses were
reported, the doses of vitamin D that was
required to achieve these were so toxic that this
therapeutic approach quickly lost favor (2).
Vitamin D treatment was largely forgotten until a
chance observation in 1985 that psoriasis got
improved when a patient with osteoporosis was
treated with oral le-hydroxy-vitamin Dy (4).
Fortunately molecular mechanisms and the new
functions of vitamin Dy were elucidated around
the same time (5).

In the past decade, it has been recognized that
receptors for 1,25 (OH), D, are present, not only
in classical target tissues such as the intestine,
bone, and kidney, but also in a diversity of other
tissues and cells including the parathyroid glands,
pancreas, brain, gonads, pituitary  gland,
mononuclear cells, and activated T and B
lymphocytes. The skin is not only the organ
responsible for synthesizing vitamin D5, but
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also is one of the target organs for 1,25 (OH),
Dj;. Receptors have been located in dermal
fibroblasts, hair follicles, and in all of the layers of
the viable epidermis (6). Epidermal keratinocytes
produce vitamin D, metabolize it 1o its most
biologically active form, 1,25 - dihydroxy vitamin
D3, and respond to 125 (OH); D,, with a
decrease in  proliferation and increase in
differentiation (7).

The ability of calcitriol 10 modulate the
proliferation of T-lymphocytes (8, 9) may also be
important for the antipsoriatic effect of calcitriol.

Although the natural form of vitamin Dy, 1,25
(OH), Dy , used cither orally (10) or topically
(11, 12) improves psoriasis, there has been an
interest in developing vitamin D analogues that
separale the newly identilfied ctffects from the
classic hypercaleemic effect. Tacalcitol (1,24(QH),
D3) (13) and calcipotriol, which is called
calcipotriene in the USA (14), are currently the
most promising analogucs. But calcipotriol has
been studied most exiensively and is the only
vitamin D analogue that has reached the market.

The aim of the study reported here was to
assess  the  safety, tolerance, efficacy  and
comparative study of cholecalciferol (1 gy and
5 wgl), caleitriol {1 ug/g), and  calcipotriol
(S0 qp/py, applicd twice daily 1o skin lesions in
paticats with moderate to severe psoriasis.

MATERIALS AND METHODS

Ointment Formulation

We used Rocaltro]® capsules .25 pg caleitrioi
as a source of Rocallrol ointment.

Previously, wc have removed the capsule
conients by aspiration with necedle and syringe.
This is a tedious process and presents problems
with accurate quantitative removal of the oily
calcitriol  solution. A mean of accurately
formulating calcitriol  ointment is made by
water/oil extraction of Rocaltrol® capsules and a
subsequent assessment of stability of the topical
preparation. Calcitrio]l ointment in a strength of
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1 up/g in petrolatum base (10% hard paraffin
in white soft paraffin) was formulated by
dispersing 100 Rocaltrol® capsules in 80 mi of
distilicd water warmed to 35°C. The dispersion
was divided into wo polypropylene 50ml capacity
centrifuge tubes and centrifuged at ambient temp
for 15 min at 3000 g. The upper oily layer
(medium chain triglyceride containing lHpophilic
calcitriol was carefuily pipetted off and added to a
previously tared procelain slab and  sufficient
ointment base added to a final weight {25 g in the
case of a 1 ugfg ointment). As much as practical
all  steps were  protected  from  light  with
aluminium (oil {13).

Far choleealcifcrol  ointment, vitamin Dy
capsules (Merck, 50000 1U), and for calcipotriol
ointment, Dovonex® 50 e/ ointment {Leo
laboratories limited - freland) were used.

Patients

One hundred patients with moderate 1o severe
plaque psoriasis, involvement not exceeding 40%
of their body surface arca, with no other
significant ittness, were recruited (Table 1). They
had not responded satisfactorily to at least one of
the standard treatments for psoriasis. Women
with child-beuring potential, pregnant women and
nursing mothers, and patients with hepatic or
renal  impairment or idiopathic  hypercalciuria,
were excluded. They received no topical treatment
for at feast 4 weeks, or systemic treatment for at
least 2 months, prior 1o entering the study. All
patients gave informed consent after a full
explanation  of  the deuails, procedures  and
potential risks of the study.

Protocol

They were inctuded in a placebo - controlled,
doubie blind, lefi-right, comparative study of
cholecalciferol, caleitriol  and  ealcipotriol. 25
paticnts were treated twice daily {for 4 months
with cholecalciferol ointment (1 ug/y), 25 patients
were  trealed twice daily for 4 months with
cholecalciferol ointment (5 ug/g), 25 patients were




treated twice daily for 3 months with calcitriol
ointment (1 ug/g), and 25 patients were treated
twice daily for 2 months with calcipotriol
ointment (Dovonex® 50 ug/g). The amount of
ointment used was determined using a nomogram
that related the patient’s height and weight to
* body surface area. Using the assumption that 30g
of ointment covers 0.2 m? for 14 applications per
week, the maximum amount of ointment was
calculated for each patient. Patients were given
written treatment instructions and all tubs
dispended at each clinic visit were collected and
weighed, to determine the amount of ointment
being used. New medication was prescribed after
each visit.

Evaluation of Patients

Patients were seen at 1, 2, 4, 8§, 12, 16 weeks.
Al baseline and at each subsequent visit the
investigator assessed the extent of involvement
and severity of the lesions with respect (o
erythema, scaling, and thickness. Severity was
assessed on a 5-point scale and graded as follows:
most severe (4), severe (3), moderate (2), slight
(1), none (0). These assessments were used 10
calculate a modified Psoriasis Area and Severity
Index (PASI) score (16). At each control visit, the
investigator recorded the response 10 ireatment as
follows: Clearance or marked improvement (+3),
moderate improvment (+2), minimal improve-
ment (+1), no change (0) and worse (-1). Each
patient also assessed the response to treatment on
a similar basis.

Laboratory Studies

Samples of venous blood were obtained from
patients before and at viarious intervals during
the study. Serum assays for total calcium,
phosphorus, creatinine, urea, alcaline phosphate,
albumin, serum glutamic pyruvic transaminasc
(SGPT), serum glutamic oxaloacetic transaminase
(SGOT), uric acid, cholesterol, and also urine
calcium, phosphorus and creatinine were
analyzed.
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Statistical Analysis

Statistical significance was assessed within
groups by the two-tailed Student’s t-test for
paired differences. Results are expressed as the
mean + standard deviation (SD). All results were
considered significant at P<0.05.

RESULTS

The mean (+ SD) duration of treatment with
calcipotriol (50 ug/g) ointment was 1.8 + 0.8
months (range 0.6 - 2.8 months), with calcitriol
(1 wg/g) ointment was 2.5 + 0.4 months (range
1.5 - 3.4 months), with cholecaiciferol (5 ug/g)
ointment was 3.4 = 0.7 months (range 2.6 - 4.1
monihs), and with cholecalciferol (1 ug/g)
ointment was 3.5 = 0.5 months (range 2.9 - 4.6
months). At baseline (week 0), the four treatment
groups were similar regarding the distribution of
variety of characteristics (Table 1). All patients
completed the study.

All patients experienced an improvement in
their lesions on the- calcipotriol and calcitriol~
treated side. But the difference in clinical efficacy
between cholecalciferol and vehicle was not
statistically  significant. After 1 week of
calcipotriol treatment and after 2 weeks of
calcitriol treatment, we found less erythematous,
thinner and fine scaled plaque on the calcipotriol
and calcitriol than on the placebo - treated side,
lesions continued to improve there after so that,
at the end of the trial, only a residual mild
erythema was detectable on the calcipotriol and
calcitriol-treated plaques whereas no or minimal
improvement was seen in the placebo-treated
ones.

Clearance or marked improvement observed in
1 patient (49%) was treated with 1 upgfg
cholecalciferol ointment, in 3 patients (129%)
treated with 5 ug/g cholecalciferol ointment, in 12
patients (48%) treated with 1 ug/g calcitrioi
oiniment, and in 16 patients (64%) treated with
50 s1g/g calcipotriol ointment (Table 2},

The four groups were compared with respect
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Table 1. Dermographic data and disease characteristics of evaluable patients, velues are mean = SD {standard deviation) and ranges,

Cholecalciferol Cholecalciferol Calcitriol Calcipotrial
Characteristics 1 Ugly S Ugg 1 Mgy S0 Hglg
Sex M 10F 9M I6F MM 1F M 9F
Age {years) 352 + 148 361 = 175 39 > 186 371 % 184
(162 . 587) (7.3 - 623) (62 - 611) (83 - 69.1)
Duration of 113 = 63 152 = 98 137 = 96 153 = 98
psorissis(years) (46 - 24.0) {25 - 393) (22 - 325) (35 - 35.5)
Percentage body 194 =52 258 = SR 22 =72 3.6 x B9
surface involved (102 - 367) (15.2 - 323) (14.5 - 40.0) (127 - 40.0)
Clinical s¢ores 5+ 04 25 = 05 26 = 04 27 =03
Exrythema {14 - 3.0) {15 - 3.1 (17-32) (L6 - 3.1}
Thickness 21 = 06 25 =04 24 x05 25 = 05 o
(13 - 3 (L6 - 3.0) (L6 - 3.1) (15 - 32)
Sealing Li = 06 12+ 06 23 + 05 23 = 04
3. 30 (13 - 3.0 (16 - 3.9 (L5 - 3.1

to PSAI at baseline, and comparison was
performed between the side of the patients
classified by treatment. No statistically significant
difference in mean PSAl was found bewween

was stati- stically significant reduction in PASI
at all time points, and the greatest reduction was
during the first 2 weeks. There were highly
significant difference in favor of calcipotriol and
calcitriol for the reduction in the scores for
erythema, thickness and scaling after 2 and 4
weeks of treatment. Both investigators and
patients judged the overall clinical response (o
calcipotriol and calcitriol to be Superior to a

Table 2. Distribution of patients over the glabal improvement scafe at the end -
peint.
Ointment a -1 0 +1 +2 +3

Cholecaleifecsi{l mgfg) 35 1 8 12 ! placebo  (P<0.001). The preference  for
VYehicle 7 10 & hd 1— Ici triol d lcit .01 highl . ifi t
Cholecalciferol(3 mg/g) 25 1 14 3 ca CIP_O 1o _an Galc I_-l was 1gnty Slgn.l lca_n :
Vehicle 5 5 1 Histological examination of the skin biopsy
Catcitriol( lmg/g) L a 9 12 taken from cholecalciferol and placebo - treated
Vehicle - 3 10 12 - :

aque of 1t atie ev : -
Catciptriol(Somg/g) 5 - . e 6 plag . f IPC patient revealed _ 'foc‘_a] para
Vebide - 2 8 15 keratosis, an intracorneal neuvtrophilic infiltrate,

psoriasiform  epidermal  hyperplasia, hypo-
granulosis, dermal papillary oedema,
telangiectasia, and a superfacial petivascular

1. worsening: o, no change; +1 minimal improvement, +2. moderate
improvement, + 3, clearances or marked improvement, 0, the number of patients.

cholecalciferol and placebo-treated. However
significant difference were seen in mean PASI
between calcitriol and placebo-treated,
andbetween calcipotriol and placebo - treated
(Table 3, Figs. 1, 2, 3, 4). In both groups there
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lymphocytic infiltrate. These changes are typical
of psoriasis.

In contrast, the skin biopsy of the lesion
treated with topical calcitriol and calcipotriol
showed orthokeratosis, a marked reduction in
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layer without a neutrophilic infiltrate, and
minimal perivascular lymphocytic infiltration.

No serious adverse events were reported.

, S Irritant reactions on or around the psoriatic

© 1 2z 3 4 5 & 71 8 lesion were the most common, and were noted in

5 patients (20%) treated with calcitriol ointment

= Cholecalciferot S pg/g., ¥, Vehicle but in 11 patients (44%) treated with calcipotriol

Fig. 2. change in PAS! during 8 - weeks treatment of ointment, and facial irritation was seen in 3

choleealciferol (5 pg/e). Mean values, patients (12%) treaied with calcipotriol ointment.

No statistically significant and clinically

i;f relevant  changes were observed in  the

13- baseline/end-point  analysis of any laboratory

parameter. Blood biochemistry baseline/end-point

\\ — analysis for calcium, albumin-adjusted calcium,

- phosphorus, creatinine, and the mean values of

24 h urine calcium, phosphorus, creatinine, urine

calcium/creatinine ratio and creatinine clearance

T T did not show clinically relevant in the

Weaks baseline/end-point analysis. The mean systolic/
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Fig. 3. change in PASI during 8 - wecks treatment of Calcitriol throughout the study and baseline/end-point

(1 1g/g). Mean values. analysis did not reveal any clinically relevant
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Table 3. Change in PSAL durng 8§ - weeks treatment. Valugs are mean £ 50

Cheolecalcilerol Cholecalciferol Calcitriol Calcipotriel

1 pplg Vehicle 5 pupfe Vehicle 1 p1g/g Vehicle S0 uglg Vehicle
Buaseline 1292 = $89 1291 = 5.90 1356 = 5.60 1357 = 5.68 1382 = 715 138 = 706 M =52 1420 2 5.1

{2.9-20.81) (2.88-20.70) (1.25-2254) (4.30-22.50) {373.24.19) (3.55-24.10) (1.60-25.10) (4.70-25.1%)
After 2 10.08 = $.59 1033 = 460 1030 = 102 1086 = S84 uBl = 5.60 11,05 = 7.1 R40 = 340 11.20 = 4,76
weeks
Afier 4 R06 = 467 BAT = 207 R03 = 337 R&1 = 593 156 = 423 92.06 = 6,0 672 = 29 924 = 436
weeks
After 8 705 = 427 75 = AR 707 = 247 805 = 562 5.6 = 34 R15 = 6.24 475 = 268 a8 = 472
weeks

Difference hetween Difference between Difference hetween Difference hetween
Treatment Treatment Treatment Treatment

Aller 2 026 = 121 0% = 142 1.24 = L3I0 232 ¢ 188
weeks
Alter 4 035 = 18 079 = 172 147 = 145 252 = 195
weeks
Aller 8 it = 151 0n7 = 303 251 = 241 3182 = 266
weeks
n 5 23 25 5
P value NS NS NS 0< 0003

n, number of patients., NS, not significant

changes in these parameters. Topical cholecal-
ciferod, calcitriol, and calcipotriol withdrawal was
not followed by rebound phenomena in any
patients, whereas in all patients treated with
cholecalciferol, 2 patients (8%) treated with
calcitriol, and 4 patients (16%) treated with
calcipotriol the discase relapsed within some
variable intervals.

DISCUSSION

Only a few short-term studies have been
conducted 10 evaluate the efficacy of topical and
oral calcitriol. These short-lerm  studies have
suggested that calcitriol can be an clfective
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therapy for the treatment of psoriasis (17,18). The
study of 85 patients using oral calcitriol revealed
that 33.0% of patients had improvment in the
activity of their  disease (17). Ten ch .eren
affected by psoriasis, using topical calcitriol and
after 4 weeks all childeren showed a complete
clearing of their skin lesions (19).

This study demonstrates that calcitriol and
calcipotriol ointment are effective antipsoriatic
drugs in patients with moderate to severe discase.
In most patients, the antipsoriatic effect of 1 gg/g
calcitriol ointment applied twice daily was obvious
after treatment for 2 weeks and continued to
develop throughout 12 - weeks treatment period,
but the antipsoriatic effec of 50 up/g calcipotriol




ointment applied twice daily was obvious after
treatment for 1 week and continued to develop
throughout the 8-weeks treatment period.

The ointment containing cholecalciferol at a
concentration of 5 wg/g was slightly superior 10
that containing 1 wugfp, but the difference in
clinical efficacy between cholecalcilerol ointment
and vehicle was not statistically significant.

The degree of improvement obtained with
50 ug/p cakeipotriol ointment was much higher
than that produced by the 1 up/g calcitriol
ciniment. The reason for this may be that
calcitriol ointment contained lower concentration
of the active ingredient than the calcipotriol
ointment.  Because calcitriol i calciotropic,
silempls 10 raise concentration might produce
hypercalcemia. Mac Loughin and coworkers (20)
in 1985 reported  that  cultured  psoriatic
fibroblasts had & partial resistance o the
differentiating  activity of 1«25 (OH),D5. He
predicted  that cultured psoriatic  Keratinocytes
also wouid have a partial resistance. This finding
prompted several clinical studies using oral or
topical administration of vitamin D metabolites in
the treatment of psoriasis.

In 1986, Morimoto and coworkers (21)
conducted the first in vivo study involving three
different groups. Their open study concludec that
oral vitamin D may be effective in treing
psoriusis and that ler — hydroxy —vitamin D,
scemed to be more cffective than calcitriol. Taeir
results also suggested that 1opical calcitriol rvas
effective in psoriasis

In 1988, Smith and coworkers (22) reportud
similar resufts. Ten of 14 patients reated wity
oral  vitamin D showed at least moderate
improvement after six to eight months of therapy.

Furthermore, the authors  found  topical
calcitriol to be sale and effective for treating
psoriasis in localived areas.

In 1989, Van de Kerkhof and coworkers (23)
found insufficient evidence of the clinical efficacy
of topical calcitriol. Ten  patients selected  for
experiment applied calcitriol 1 gg/g of medium-
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chain triglyceride (MCT) base 1o one lesion
and placebo to the contralateral lesion twice daily
for 28 days. No occlusions were done.

They suggested that the application of
calcitriol  without plastic occlusion may have
resulted in insufficient bioavailability of the drug,
Another  possible  explanation  for  the
ineffectiveness of calcitriol may be the base used.
Petrolatum base has been shown to stimulated
epidermal growth and 1o alter epidermal cells so
that they can respond to vitamin D.

Another study agreed with the findings of Van
de Kerkhof and coworkers. Henderson and
coworkers studied 47 patients with chronic stable
psoriasis. Two psoriatic plaques were chosen from
cach paticnt, one was treated daily with calcitriol
(0.5 xg in 25 ml of MCT base for four weeks,
whereas the other was trested with MCT base
only. Twenty-one patients treated with calcitriol
plus base showed greater improvement compared
with ten patients trcated only with the base.
However, this result was not significant.

In 1989, Kragfalle (24) reported a study using
topical application of a synthetic cholecalciferol
analoguc named calcipotriel. He treated 50
patients with psoriasis and found improvement in
63% ol them when using a 50 ug/g ointment.

In conclusion, this study demonstrated that
twice daily application of 1 ug/p calitriol
ointment and 50 pg/g calcipotriol ointment is safe
and well tolerated in the treatment of moderate
10 severe plaque psoriasis.
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