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Abstract: Psoriasis is a chronic inflammatory cell-mediated disease affecting skin and joints, histologically characterized by epidermal 
hyperplasia and abnormal differentiation of keratinocytes. Plaque psoriasis, which is the most prevalent form of the disease, is clinically 
characterized by raised, inflamed, erythematous lesions covered by white silvery scales, located on the elbows, knees, scalp, lower back, 
forearms, hands and feet. Several drugs are available for the management of moderate-to-severe plaque psoriasis, including topical and 
systemic treatments. Calcitriol (1,25 dihydroxyvitamin D3) is the most biologically active form of vitamin D3 and it can be used topically 
as both a primary and adjunctive therapy for psoriasis. Based on evidence that calcitriol inhibits proliferation and induces differentia-
tion of epidermal cells, this hormone has been used successfully in the treatment of psoriasis. This article reviews the effectiveness and 
safety of calcitriol for the treatment of patients with psoriasis and recent findings related with the mechanism of action.
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Introduction
Plaque-type psoriasis is a chronic skin disease, 
histologically characterized by epidermal hyperplasia 
and abnormal differentiation of keratinocytes.1 Plaque 
psoriasis is clinically characterized by raised, inflamed, 
erythematous lesions covered by white silvery scales, 
located on the scalp and extensor surfaces.

Several studies have identified a dysregulated 
interplay between keratinocytes and infiltrating 
immune cells underlying cutaneous inflamma-
tion in psoriasis.2 The current understanding of the 
molecular pathogenesis of psoriasis assigns central 
importance to an interaction between immune cells 
and keratinocytes.3 Antimicrobial peptides (AMPs), 
dendritic cells, and T cells (Th1, Th17) secrete 
mediators that contribute to the vascular, epidermal 
changes, keratinocyte proliferation and abnormal 
differentiation of psoriasis through the activation 
of intracellular signal transduction pathways.3,4 
In particular, recent publications highlight the 
role of dysregulated expression of AMPs in the 
pathogenesis of psoriasis. Human beta-defensins 
and cathelicidin, as well as psoriasin and other 
AMPs, are strongly increased in keratinocytes 
in psoriatic plaques.4–7 Peric et al8 have recently 
demonstrated that treatment of lesional psoriasis 
skin with vitamin D3 derivatives normalizes the 
cutaneous phenotype and at the same time changes 
the AMP expression profile decreasing epider-
mal proliferation. 

During the last decade the topical application of 
vitamin D3 derivatives has become one of the main 
therapies in the routine treatment of chronic plaque 
psoriasis.9 Topical vitamin D analogues are used as 
both as a primary and adjunctive therapy for psoriasis 
and include: calcipotriol, maxacalcitol, tacalcitol and 
calcitriol.10–13 Calcitriol (1,25 dihydroxyvitamin D3) 
is the most biologically active form of vitamin D3.

14 
It is known to inhibit proliferation and stimulate dif-
ferentiation of keratinocytes and also to have immu-
nomodulatory activity.14

In patients affected by severe psoriasis the 
therapeutic effect and tolerability of vitamin D3 
on psoriasis may be increased by its combina-
tion to phototherapy (e.g. UVA, psoralen plus 
UVA, narrow-band UVB, 308 nm monochromatic 
excimer light or laser) or systemic treatments 
(biologicals, methotrexate and cyclosporine).15 

Moreover in patients contraindicated to systemic 
therapies, topical treatments remain a valid option as 
a monotherapy. The effectiveness of topical vitamin 
D3 analogues in treating moderate psoriasis is well 
documented.10–17 This review article explores the 
characteristics of calcitriol in terms of effectiveness 
and safety for the treatment of patients with moder-
ate to severe psoriasis.

Mechanism of Action  
and Metabolism Profile
Vitamin D3 or cholecalciferol, together with parathyroid 
hormone and calcitonin, is one of the major controllers 
of calcium and phosphorus homeostasis in the body, 
by regulating the uptake and release of calcium in the 
intestine, bone and kidney. Vitamin D is produced in 
the skin by UVB radiation (290–320 nm). The active 
metabolite 1,25-dihydroxyvitamin D3 [1,25(OH)2D3] 
or calcitriol results from hydroxylation of vitamin D 
in liver and kidney, but also locally in the epidermis, 
which suggests that 1,25(OH)2D3 may have important 
functions in the skin (Fig. 1).18 Human epidermal 
keratinocytes are the only cells capable of performing 
the complete synthesis of 1,25(OH)2D3 from 
7-dehydrocholesterol.19 1,25(OH)2D3 is the active 
metabolite of vitamin D3 influencing the proliferation 
and differentiation processes.20

Several studies demonstrated that tumour cells 
derived from a variety of different sources have 
shown to express the vitamin D3 receptor (VRD) and 
to be susceptible to growth arrest and/or cell death 
in response to vitamin D3 and its analogues.21–23 
Calcitriol exerts a potent antitumoregenic effect by 
inducing apoptosis, differentiation and cell growth 
inhibition through VDR, which belongs to the 
super-family of steroid/thyroid hormone nuclear 
receptors.21–24 Physiological and pharmacological 
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Figure 1. Metabolism of calcitriol.
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actions of calcitriol, along with the detection VDR 
in target cells, have indicated other potential appli-
cations of VDR ligands in inflammation, dermato-
logical indications, osteoporosis, and autoimmune 
diseases.24 In human primary keratinocytes sev-
eral genes, growth factors and proteins involved 
in metabolism, components of the extracellular 
matrix, as well as proteins involved in DNA repair, 
apoptosis, and immune response are regulated by 
1,25(OH)2D3. The majority of the target genes are 
involved in intracellular signaling, transcription, and 
cell cycle.24 Calcitriol binds nuclear VDR in various 
cells involved in the pathogenesis of psoriasis such 
as keratinocytes, dermal fibroblasts, macrophages 
and T cells. The activated VDR then binds regions 
of DNA known as vitamin D response elements 
which are characterized by two direct repeated 
hexanucleotide half-sites. The activated VDR forms 
a heterodimer with another molecule, the retinoic 
X receptor (RXR), which is necessary for genomic 
vitamin D activity. This sequence of molecular events 
leads to changes in cell proliferation, differentiation, 
and production of inflammatory cytokines.24

The use of vitamin D derivatives for the treatment 
of plaque psoriasis is well documented and shows 
discrete tolerability and effectiveness. The utility of 
vitamin D3 for the treatment of psoriasis was discovered 
by accident when a psoriatic patient who was receiving 
vitamin D as osteoporosis therapy showed clearing 
of her skin lesions.25 The mechanism of action of 
calcitriol in the treatment of psoriasis has not yet 
been established while other vitamin D analogues 
have been shown to exert their primary action on 
keratinocytes, through inhibiting proliferation and 
stimulating differentiation.23 Vitamin D derivatives 
exert a whole range of effects on the disease process 
such as regulation of epidermal hyperproliferation, 
enhancement of normal keratinization, inhibition of 
T helper 1 activities, induction of Th1 to Th2 switch, 
inhibition of neutrophil functioning, modulation of 
monocyte functioning, induction of apoptosis in inflam-
matory cells and angiogenesis inhibition, which may 
support the rationale of their utilization in the treat-
ment of this immune-modulated skin disease19 In vitro 
studies demonstrated that 1,25(OH)2D3 stimulates 
regulatory dendritic and T cells26–28 and that a single 
topical application of a physiologically relevant amount 
of 1,25(OH)2D3, enhances the suppressive capacity 

of CD4+ CD25+ regulatory T cells from the draining 
lymph nodes.29

Moreover, it is well known that TNF-α plays a 
key role in the pathogenesis of psoriasis; calcitriol 
seems to prevent TNF-α induction of inflammatory 
cytokines through a process likely to be mediated by 
the vitamin D receptor.30 Finally, Peric et al8 showed 
that topical treatment with vitamin D3 derivatives 
significantly decreased cutaneous levels of human 
beta-defensins as well as IL-17 and IL-8.

Clinical and Safety Assessment
In the development and assessment of new therapeu-
tical modalities for psoriasis, a clear definition of a 
patient’s psoriasis severity is essential. The impact 
of a given therapy can only then be evaluated, based 
on the changes in the severity score during and after 
application of the treatment.

Clinical efficacy criteria, during trials conducted 
to evaluate the efficacy of vitamin D analogues, are 
psoriasis area severity index (PASI), body surface 
area (BSA), the psoriasis global assessment (PGA) 
which are usually documented at each visit.31

BSA refers to the percentage of area affected by 
psoriasis. BSA is calculated using the rule of nine and 
the palmar side of the patient’s hand as equivalent to 
1% of BSA. In general, a BSA under 5% indicates 
mild psoriasis, moderate is between 5% and 10%, and 
over 10% is considered severe.32

PASI scale is the clinical scoring system most 
commonly used to assess disease severity in clinical 
trials. To evaluate PASI score the body is divided into 
four sections and severity is measured by four different 
parameters: itching, erythema (redness), scaling and 
thickness. Again, each of these is used separately for 
each skin section. PASI score can vary from 0 to 72, 
with higher scores indicating more severe conditions. 
In chronic plaque psoriasis, a PASI under 8 is desig-
nated as mild, between 8 to 12 is moderate, and over 
12 is considered severe.33 Similarly, the target lesion 
score (TLS) is a prospectively identified psoriatic 
lesion assessed for plaque elevation, scale, erythema, 
and induration.

Beside PASI and BSA, the PGA is the system most 
often employed in clinical trials to measure patient’s 
overall severity of disease; typically, a 7-point scale 
from clear to severe is used, although many variations 
have been employed.31
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Moreover, safety assessment includes general 
haematology and clinical chemistry. In particular, 
special focus on the parameters of calcium homeo-
stasis as it follows: serum calcium; parathyroid 
hormone; spot urine: calcium creatinine and cal-
cium/creatinine ratio; and, in some centres, urinary 
α1-microglobulines, serum calcitonin and serum 
calcitriol.34

Safety was determined from reports of adverse 
events and blood chemistry parameters (including 
serum albumin, total and adjusted calcium, urea, phos-
phate, alkaline phosphatase and creatinine), measured 
at each assessment point.35–42

Clinical Studies
Several studies designed to assess the efficacy and 
safety of calcitriol 3 µg/g ointment are reviewed here 
(Table 1). Treatments were applied to all psoriatic 
lesions for the duration of the study or until clearing 
occurred. Some of these studies compared calcitriol 
with other topical treatments for psoriasis whereas 
other studies investigated the combination of calcitriol 
with other therapies.35–42

Some reported clinical trials have also demonstrated 
the safety, tolerability and efficacy of calcitriol ointment 
for the treatment of plaque psoriasis on “sensitive” areas 
(face, hairline and retroauricular, axillary, inguinal, 
submammary, popliteal areas) compared to other 
formulations.35–42

Comparison with short-contact dithranol
Hutchinson et al35 compared the efficacy, safety 
and tolerance of a twice-daily application of cal-
citriol 3 µg/g ointment with dithranol cream in a 
8-week, prospective, randomized, parallel-group 
trial. Anthralin or dithranol is a synthetic compound 
with a tricyclic structure, used for the treatment 
of psoriasis. Dithranol inhibits cell proliferation 
in vitro and in vivo, interfering with the activity 
of mitochondria and inhibiting protein and DNA 
synthesis. One hundred and fourteen patients with 
moderate and severe psoriasis were recruited: 
60 patients received calcitriol 3 µg/g (twice daily) 
and 54 patients 0,25%–2% dithranol cream (once 
daily for 30 minutes) treatment for 8 weeks. The 
two drugs were equally effective, however, calcitriol 
was better than dithranol in terms of quality of life 
and acceptability.

Combination and sequential therapy 
of calcitriol ointment and clobetasol 
propionate cream
In a two-phase parallel group study conducted 
by Lahfa et al,36 calcitriol was compared with the 
vitamin D analogue calcipotriol in 125 patients with 
chronic plaque-type psoriasis. The proposed treatment 
regimen was an initial bitherapy for 2 or 4 weeks, 
with clobetasol propionate 0.05% cream (a super 
potent topical corticosteroid) applied in the morning 
and either calcitriol 3 µg/g ointment or calcipotriol 
50 µg/g ointment applied in the evening, followed 
by monotherapy with either calcitriol or calcipotriol 
applied twice daily until week 12. Efficacy evaluations 
showed no significant differences between the two 
regimen groups at the primary endpoints (week 2 
and week 12) or at any interim points. At week 2 the 
investigator’s global assessment showed clinical suc-
cess for more than 50% of the patients in both groups 
at week 12. There were no significant differences 
between the two groups with regards to cutaneous 
safety or to incidence of adverse events. This study 
showed that for the treatment of moderate plaque 
psoriasis calcitriol 3 µg/g ointment can provide a 
safe and effective alternative to calcipotriol 50 µg/g 
ointment while being administered within a regimen 
based on a combination therapy with corticosteroids 
followed by a vitamin D3 maintenance monotherapy.

Comparison with calcipotriol
Ortonne et al37 compared the safety and efficacy of 
calcitriol 3 µg/g ointment and calcipotriol 50 µg/g 
ointment in a multicentre, 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. Perilesional 
erythema, perilesional edema, stinging and burning 
were all significantly less severe with calcitriol than 
with calcipotriol. Similarly the subjective evaluation 
of local tolerability and global preference were in 
favor of calcitriol. Global assessment of improvement 
from baseline by the investigators was significantly 
greater for the calcitriol-treated lesions.

Zhu et al38 conducted a multicenter, randomized, 
investigator-masked, and parallel comparison in subjects 
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with mild to moderate chronic plaque-type psoriasis 
receiving either calcitriol or calcipotriol ointment twice 
daily for 12 weeks. A total of 250 subjects of both 
gender were recruited. At week 12, calcitriol dem-
onstrated to be non-inferior to calcipotriol for global 
improvement. The mean worst score for the cutaneous 
safety assessment was higher in the calcipotriol group. 
These differences were statistically significant in favour 
of calcitriol. In conclusion, concerning this study cal-
citriol administered twice daily over a 12-week period 
demonstrated similar efficacy to calcipotriol, while 
showing a significantly better safety profile.

Comparison with tacrolimus ointment
A double-blind, parallel, 6 weeks-study conducted 
by Liao et al39 compared the tolerability and effi-
cacy of calcitriol 3 µg/g and tacrolimus 0.3 mg/g 
ointment in chronic plaque psoriasis affecting facial 
and genitofemoral regions. Fifty patients with moder-
ate and severe psoriasis were included. The efficacy 
was measured using TLS and PGA. Both calcitriol 
and tacrolimus were well tolerated. Although calcitriol 
induced perilesional erythema in a statistically signi
ficant higher proportion of patients than tacrolimus, 
it did not necessitate treatment discontinuation. At the 
end of the study, tacrolimus was significantly more 
effective than calcitriol based on a significant reduc-
tion of mean TLS as well as more patients achieving 
complete or almost complete clearance by PGA.

Combination with ultraviolet  
B phototherapy
In a randomized and double-blind study Ring 
et al40 compared calcitriol ointment with UVB vs 
with phototherapy alone for 8 weeks. One hundred 
and four patients with moderate psoriasis were 
included in the study: 49 and 53 patients in the 
calcitriol and vehicle groups, respectively. Efficacy 
was measured using global severity and PASI scores 
while safety was determined from reports of adverse 
events and blood chemistry analysis. At the end of 
the study, considerable improvement or clearance 
of lesions was seen in 45% of patients treated with 
calcitriol plus UVB and in 20% of those receiving 
UVB alone. The incidence of skin related adverse 
events was low and similar in the two treatment 
groups. No clinically significant changes in blood 
chemistry occurred.

Long-term studies of topical calcitriol
In an open-design and multicenter study, Gerritsen 
et al41 investigated the topical and systemic safety 
and efficacy of twice-daily application of 3 µ/g 
calcitriol ointment in the long-term treatment of 
patients suffering from chronic plaque psoriasis. 
Efficacy was measured using PASI score while safety 
was determined from reports of adverse events and 
blood chemistry analysis. Two hundred and fifty-
three patients treated all their psoriatic lesions, except 
for those on the head and scalp, for up to 78 weeks. 
No serious events were reported; 37/253 patients had 
a transient skin irritation reaction during the study 
that resulted in study withdrawal for seven of them. 
The baseline/endpoint analyses showed no clini-
cally relevant changes in measures of calcium and 
phosphorus homeostasis and renal function. Slight 
hypercalcemia was observed in five patients and in 
four of those, serum albumin-adjusted total calcium 
levels normalized during treatment. In this study 
88 patients withdrew: the 67% of those for reasons of 
“inefficacy”.

Personal experience
In our experience42 conducted at the dermatology 
department of “Tor Vergata” University of Rome, 
we confirmed the data above and we indicated that 
calcitriol 3 µg/g ointment, applied twice daily, is an 
effective alternative treatment for chronic psoriatic 
plaques, which involve also sensitive areas, resistant 
and/or intolerant to other topical therapies. In fact, 
60 patients (39 males and 21 females, aged 10–74 years, 
median age 47.4) affected by mild-to-moderate 
plaque psoriasis with a PASI score ranging from 
2.5 to 15 (Mean PASI: 8.3) were treated with cal-
citriol 3 µg/g ointment for 12 weeks. The results of this 
clinical trial showed 73.6% of complete remissions 
(PASI 75) and 22.6% of partial remission (PASI 50) 
in a 12 week time-frame without the occurrence of 
serious adverse events during the therapy. Mean PASI 
at week 4 was already reduced to 6.3, at week 8 to 
4.5, and at week 12 it was progressively reduced to 
2.4. During a follow-up period of 6 months, flares 
occurred gradually after 3 months (7/39 patients) and 
6 months (31/39 patients). Indeed the ointment was 
discretely tolerated to the extent that the side effects 
(pruritus in approximately 20% of cases) disappeared 
spontaneously in 50% of the patients throughout 
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the therapy. The baseline/endpoint analyses showed 
no significant changes in measures of calcium and 
phosphorus homeostasis. Exclusion criteria for the 
treatment with calcitriol 3 µg/g ointment were: 
body surface involvement 35%, pustular psoriasis, 
erythrodermic psoriasis, guttate psoriasis, history of 
hypercalcemia, renal dysfunction and calcium-based 
calculi, any condition that requires systemic intake of 
calcium or vitamin D supplements and pregnancy. In 
conclusion, according with our experience, calcitriol 
3 µg/g ointment is a safe and effective choice worthy 
of consideration for the treatment of psoriasis vul-
garis that involves 35% of the body surface and also 
sensitive sites. The low skin irritancy of this vitamin 
D3 analogue had suggested its use on sensitive areas 
(e.g. face, hairline, retroauricular area and folds) thus 
increasing patient’s acceptability, quality of life and 
attitude towards such a life-altering chronic disease.

Calcitriol in psoriatic children
The available therapies for childhood psoriasis 
are similar to adult drugs, although in the pediatric 
age several adverse reactions occur and contrain-
dications should be considered. Since most of the 
available systemic therapies, currently used for adult 
population, are not indicated for children, topical 
treatments remain the first choice in children affected 
with moderate to severe plaque type psoriasis. 
Among topical medications, steroids are considered 
the most useful treatment in clinical practise. Topical 
corticosteroids present a wide range of biological 
effects such as inhibition of the recruitment and 
migration of inflammatory cells, modulation of cyto-
kines, chemokines release, and regulation of the 
DNA synthesis.43 However, especially in childhood, 
corticosteroids have their own limitations including 
atrophy, telangiectases, and striae. Calcitriol 
represents a safer alternative for a long-term therapy. 
Its efficacy and safety is well-established in children 
especially in plaque type psoriasis and guttate 
psoriasis.44,45 Saggese et al44 reported the effects of 
calcitriol ointment topically applied on skin lesions in 
children affected by psoriasis vulgaris. Each patient 
was instructed to apply 1 g of ointment once a day at 
bedtime followed by occlusive dressing with plastic 
wrap, on one-side lesion (treated) and petrolatum 
alone on the equivalent controlateral site (placebo). 
After 4 weeks of topical treatment all children 

showed a complete clearing of their skin lesions on 
the treated side, without appreciable changes on the 
placebo side. Serum ionised calcium, calcium and 
calcitriol levels or urinary calcium excretion did not 
vary significantly throughout the period of therapy. 
These findings suggest that topical calcitriol may be 
an effective and safe alternative therapy for psoriasis 
in children.

Nail psoriasis treated with topical 
calcitriol
Nail psoriasis may vary from slight to invalid forms, 
with functional and psychosocial impairments as well 
as severe impact on the patient’s quality of life. The 
nail involvement is generally associated with pain, 
restrictions in daily life activities and the visibility 
of fingernail disease may hinder social and business 
interactions. Topical treatment is unsatisfactory and 
includes intralesional corticosteroids, tazarotene, 
5-fluorouracil, and urea.

Usmani et al46 reported a case of a 38-year-old 
woman with fingernail psoriasis. The patient was 
prescribed calcipotriol cream 50 µg/g to the nail fold 
twice daily. Within the first few days of application, 
the patient complained of skin irritation, and her 
prescription was changed to calcitriol ointment 3 µg/g 
to be used twice daily to the proximal and lateral aspects 
of the nail fold. Two months later the patient’s fin-
gernails showed dramatic clinical improvement. The 
nails were half grown out, and the new nail growth 
was considerably better than the previously irregular 
nails. Six months later a further improvement was 
observed. However, at 6 month-follow-up onycholy-
sis, hyperkeratosis and pitting reoccurred.

Safety
The level of tolerance to calcitriol 3 µg/g ointment 
twice-daily was good in the reported studies. Mild to 
moderate skin irritation and asymptomatic hypercal-
cemia have been reported, but cases of discontinuation 
are uncommon. However, in all cases these changes 
were transient and serum calcium levels returned to 
normal during continued treatment. Hypercalcemia 
has also been reported with other topical vitamin D 
analogues such as tacalcitol or 22-oxacalcitriol.47,48 
In the latter a severe acute pancreatitis was induced 
by hypercalcemia which developed as a reaction to 
ointment containing 22-oxacalcitriol, a vitamin D3 
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analogue.47 Calcitriol has a higher affinity for the 
vitamin D-binding protein when compared to calci-
potriol, resulting in its 100-fold higher effect on cal-
cium metabolism.

There were no clinically relevant individual 
changes or statistically significant mean changes from 
baseline in the laboratory parameters recorded.35–42

The treatment of psoriasis with a corticosteroid 
alone is accompanied by several drawbacks and 
side effects, such as cutaneous atrophy, formation 
of telangiectases and striae. These side effects may 
be reduced while maximizing the beneficial effects 
in a concurrent administration with a vitamin D3 
analogues. The study conducted by Lahfa et al36 
confirmed the efficacious and safe role of vitamin D3 
and corticosteroids as a first line therapy and under-
lined the safe maintenance effect of vitamin D3 
derivatives as a maintain monotherapy in the treat-
ment of psoriasis. Lahfa et al36 in their study also show 
that for the treatment of moderate plaque psoriasis 
calcitriol 3 µg/g ointment can provide a safe and 
effective alternative to calcipotriol 50 µg/g ointment 
while being administered within a regimen based on a 
bitherapy with corticosteroids followed by a vitamin 
D3 maintenance monotherapy.

In the study conducted by Hutchinson et al35 
calcitriol 3 µg/g ointment was found to be better 
tolerated than short-contact-dithranol ointment. In the 
two different studies conducted by Ortonne et al37 and 
Zhu et al38 perilesional erythema, perilesional edema 
and stinging/burning were all significantly less 
severe with calcitriol than with calcipotriol. In our 
experience42 mild irritation and pruritus occurred 
in 12/60 subjects that disappeared spontaneously in 
50% of subjects concerned.

Liao et al39 confirmed the tolerability of calcitriol 
3 µg/g ointment in the treatment of psoriasis on 
sensitive areas like the face and genitofemoral folds. 
Finally, concerning the long-term treatment Gerritsen 
et al41 demonstrated that twice-daily calcitriol 3 µg/g 
ointment can be used long term without significant 
adverse effects.

Conclusions
This review highlights that topical calcitriol is an 
effective treatment for the management and control 
of psoriasis. The efficacy of topical calcitriol 3 µg/g 
ointment when used for short-term treatment of patients 

with chronic plaque psoriasis is now well-established. 
Many psoriatic patients have lesions on very sensitive 
skin (such as the face, hairline, retroauricolar areas 
and flexural areas). The use of topical steroids on 
these areas is then limited by their side-effects and 
synthetic vitamin D derivatives are not recommended 
because of their high irritancy potential. Several 
studies strongly suggest that calcitriol would be an 
adequate therapy for these sensitive areas affected by 
chronic plaque psoriasis and in which other vitamin 
D3 derivates could be irritant.

Topical corticosteroids and vitamin D3 analogues 
are the treatment of choice for mild to moderate 
psoriasis. Combination and sequential therapy is 
known to be superior to monotherapy and is com-
monly used. By combining medications with a differ-
ent mechanism of action and safety profile, efficacy 
can be enhanced and/or safety improved. In our 
experience we observed that calcitriol seems to be 
essential to maintain the results achieved with topical 
steroid and to avoid rebound effects.

The effective management of psoriasis frequently 
necessitates combining therapies in order to achieve 
optimum response while minimizing any side-effects. 
Calcitriol can be safety and effectively used in com-
bination with UVB phototherapy. The combination 
with calcitriol resulted in a significant reduction in the 
dose of UV radiation needed to produce an equivalent 
therapeutic response. In our experience we observed 
the role of adjunctive topical calcitriol treatment when 
used in combination with systemic therapies for the 
treatment of chronic plaque psoriasis.

Calcitriol can be used adjunctively for resistant 
lesions in patients with more extensive psoriasis under-
going therapy with either phototherapy, systemic or bio-
logical medications. The efficacy of a systemic treatment 
can be enhanced by them with vitamin D3 derivatives. 
This point is extremely important in patients affected 
by psoriatic arthritis. Although, several systemic thera-
pies including methotrexate, leflunomide, and disease-
modifying drugs are effective in the treatment of the 
joint component (psoriatic arthritis), only few patients 
experience a rapid and beneficial effect on skin psori-
atic lesions. In this way, calcitriol can be combined to 
enhance efficacy in those patients who are improving 
but still have areas of active disease. This is especially 
important for the management of psoriasis on sensitive 
areas in which corticosteroids are contraindicated.
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A treatment strategy that may be used for some 
patients with more extensive or severe psoriasis 
involves the use of topical therapy in combination 
with other treatments in an effort to achieve optimum 
control of disease.

Disclosures
The authors report no conflicts of interest.

References
	 1.	 Nestle FO, Kaplan DH, Barker J. Psoriasis. N Engl J Med. 2009;361:496–509.
	 2.	 Lowes MA, Bowcock AM, Krueger JG. Pathogenesis and therapy of 

psoriasis. Nature. 2007;22:866–73.
	 3.	 Schröder JM, Reich K, Kabashima K, et al. Who is really in control of skin 

immunity under physiological circumstances—lymphocytes, dendritic cells 
or keratinocytes? Exp Dermatol. 2006;15:913–29.

	 4.	 Ong PY, Ohtake T, Brandt C, et al. Endogenous antimicrobial peptides and 
skin infections in atopic dermatitis. N Engl J Med. 2002;347:1151–60.

	 5.	 Gambichler T, Skrygan M, Tomi NS, et al. Differential mRNA expression of 
antimicrobialpeptides and proteins in atopic dermatitis as compared to psori-
asis vulgaris and healthy skin. Int Arch Allergy Immunol. 2008;147:17–24.

	 6.	 Zheng Y, Niyonsaba F, Ushio H, et al. Microbicidal protein psoriasin 
is a multifunctional modulator of neutrophil activation. Immunology. 
2008;124:357–67.

	 7.	 Glaser R, Meyer-Hoffert U, Harder J, et al. The antimicrobial protein pso-
riasin (S100A7) is upregulated in atopic dermatitis and after experimental 
skin barrier disruption. J Invest Dermatol. 2009;129:641–9.

	 8.	 Peric M, Koglin S, Dombrowski Y, et al. Vitamin D analogs differentially 
control antimicrobial peptide/“alarmin”expression in psoriasis. PLoS One. 
2009;22;(4):e6340.

	 9.	 Menter A, Korman NJ, Elmets CA, et al. Guidelines of care for the manage-
ment of psoriasis and psoriatic arthritis. Section 3. Guidelines of care for the 
management and treatment of psoriasis with topical therapies. J Am Acad 
Dermatol. 2009;60:643–59.

10.	 Sigmon JR, Yentzer BA, Feldman SR. Calcitriol ointment: A review of a 
topical vitamin D analog for psoriasis. J Dermatolog Treat. 2009;1:1–5.

11.	 Takahashi H, Ibe M, Kinouchi M, Ishida-Yamamoto A, Hashimoto Y, Iizuka H. 
Similarly potent action of 1,25-dihydroxyvitamin D3 and its analogues, 
tacalcitol, calcipotriol, and maxacalcitol on normal human keratinocyte 
proliferation and differentiation. J Dermatol Sci. 2003;31:21–8.

12.	 Fogh K, Kragballe K. New vitamin D analogs in psoriasis. Curr Drug 
Targets Inflamm Allergy. 2004;3:199–204.

13.	 Kieffer MA. Topical vitamin D analogs. Dermatol Nurs. 2004;16(1):89–90, 
93, 100.

14.	 Kondo S, Hozumi Y, Mitsuhashi Y. Comparative inhibitory effects of vita-
min D3 and an analog normal and psoriatic epidermis in organ culture. Arch 
Dermatol Res. 2000;292:550–5.

15.	 Sigmon JR, Yentzer BA, Feldman SR. Calcitriol ointment: A review of a 
topical vitamin D analog for psoriasis. J Dermatolog Treat. 2009;1:1–5.

16.	 Ashoff R, Wozel G, Meurer M. Topical treatment of psoriasis: a systemic 
update. Hautarzt. 2003;54(3):237–41.

17.	 Kowalzick L. Clinical experience with topical calcitriol (1,25-dihydroxyvi-
tamin D3) in psoriasis. B J Dermatol. 2001;144:21–5.

18.	 Jones G, Strugnell SA, De Luca HF. Current understanding of the molecular 
actions of vitamin D. Physiol Rev. 1998;78:1193–231.

19.	 Clemens TL, Adams JS, Horiuchi N, et al. Interaction of 
1,25-dihydroxyvitamin-D3 with keratinocytes and fibroblasts from 
skin of normal subjects and a subject with vitamin-D-dependent rickets, 
type II: a model for study of the mode of action of 1,25-dihydroxyvitamin 
D3. J Clin Endocrinol Metab. 1983;56:824–30.

20.	 Hanna SS, Norman AW. 1,25-Dihydroxyvitamin D3-regulated expression 
of the eukaryotic genome. Nutr Rev. 1994;52:376–82.

21.	 Vegesna V, O’Kelly J, Said J, et al. Ability of potent vitamin D3 analogues 
to inhibit growth of prostate cancer cells in vivo. Anticancer Res. 2003; 
23:283–9.

22.	 Flanagan L, Packman K, Juba B, et al. Efficacy of vitamin D compounds 
to modulate estrogen receptor negative breast cancer growth and invasion. 
J Steroid Biochem Mol Biol. 2003;84:181–92.

23.	 Holick MF. Non-calcemic actions of 1,25-dihydroxyvitamin D3 and clinical 
applications. Bone. 1995;17:107S–11S.

24.	 Moll PR, Sander V, Frischauf AM, Richter K. Expression profiling 
of vitamin D treated primary human keratinocytes. J Cell Biochem. 
2007;100:574–92.

25.	 Morimoto S, Kumahara Y. A patient with psoriasis cured by 1 alpha-
hydroxyvitamin D3. Med J Osaka Univ. 1985;35:51–4.

26.	 Penna G, Amuchastegui S, Giarratana N, et al. 1,25-Dihydroxyvitamin D3 
selectively modulates tolerogenic properties in myeloid but not plasmacy-
toid dendritic cells. J Immunol. 2007;178:145–53.

27.	 Boonstra A, Barrat FJ, Crain C, Heath VL, Savelkoul HEJ, O’Garra A. 
1α,25-dihydroxyvitamin D3 has a direct effect on naïve CD4+ T cells to 
enhance the development of Th2 cells. J Immunol. 2001;167:4974–80.

28.	 Barrat FJ, Cua DJ, Boonstra A, et al. In vitro generation of IL-10-producing 
regulatory CD4_ T cells is induced by immunosuppressive drugs and 
inhibited by T helper type 1 Th1- and Th2-inducing cytokines. J Exp Med. 
2002;195:603–16.

29.	 Gorman S, Kuritzky LA, Judge MA, et al. 1,25-dihydroxyvitamin D3 
enhances the suppressive activity of CD4+CD25+ cells in the draining 
lymph nodes. J Immunol. 2007;179:6273–83.

30.	 Díaz L, Noyola-Martínez N, Barrera D, et al. Calcitriol inhibits TNF-alpha-
induced inflammatory cytokines in human trophoblasts. J Reprod Immunol. 
2009;81:17–24.

31.	 Zangrilli A, Talamonti M, Saraceno R, Chimenti S. Clinical Severity Instru-
ments. In Chimenti S: Psoriasis. Firenze SEE. 2005:107–9.

32.	 Ramsay B, Lawrence CM. Measurement of involved surface area in patients 
with Psoriasis. Br J Dermatol. 1991;124:565–70.

33.	 Fredriksson T, Pettersson U. Severe psoriasis – oral therapy with a new 
retinoid. Dermatologica. 1978;157:238–44.

34.	 Muindi JR, Peng Y, Potter DM, et al. Pharmacokinetics of high dose oral 
calcitriol: Results from a phase I trial of calcitriol and paclitaxel. Clin 
Pharmacol Ther. 2002;72:648–59.

35.	 Hutchinson PE, Marks R, White J. The Efficacy, Safety and Tolerance of 
Calcitriol 3 µg/g Ointment in the Treatment of Plaque Psoriasis: A Com-
parison with Short-Contact Dithranol. Dermatology. 2000;201:139–45.

36.	 Lahfa M, Mrowietz U, Koenig M, Simon JC. Calcitriol ointment and 
clobetasol propionate cream: a new regimen for the treatment of plaque 
psoriasis. Eur J Dermatol. 2003;13:261–5.

37.	 Ortonne JP, Humbert P, Nicolas JF, et al. Intra-individual comparison of the 
cutaneous safety and efficacy of calcitriol 3 µg/g ointment and calcipotriol 
50 µg/g ointment on chronic plaque psoriasis in facial, hairline, retroaurico-
lar or flexural areas. B J Dermatol. 2003;148:326–33.

38.	 Zhu X, Wang B, Zhao G, et al. An investigator-masked comparison of the 
efficacy and safety of twice daily applications of calcitriol 3 µg/g ointment 
vs calcipotriol 50 µg/g ointment in subjects with mild to moderate chronic 
plaque-type psoriasis. J Eur Acad Dermatol Venereol. 2007;21:466–72.

39.	 Liao YH, Chiu HC, Tseng YS, Tsai TF. Comparison of cutaneous tolerance 
and efficacy of calcitriol 3 µg/g ointment and tacrolimus 0,3 mg/g ointment in 
chronic plaque psoriasis involving facial or genitofemoral areas: a double-blind, 
randomized controlled trial. Br J Dermatol. 2007;157:1005–12.

40.	 Ring J, Kowalzick L, Christophers E, et al. Calcitriol 3 µg/g ointment 
in combination with ultraviolet B phototherapy for treatment of plaque 
psoriasis: results of a comparative study. Br J Dermatol. 2001;144:495–9.

41.	 Gerritsen MJP, Van De Kerkhof PCM, Langner A. Long-term safety of 
topical calcitriol 3 µg/g. Br J Dermatol. 2001;144:17–9.

42.	 Carboni I, De Felice C, Bergamin A, Chimenti S. Topical use of calcitriol 
3 µg/g ointment in the treatment of mild-to moderate psoriasis: results from 
an open-label study. J Eur Acad Dermatol Venereol. 2005;19:11–3.

43.	 Guyre PM, Girard MT, Morganelli PM, Manganiello PD. Glucocorticoid 
effects on the production and actions of immune cytokines. J Steroid 
Biochem. 1988;30:89–93.

http://www.la-press.com


Calcitriol and psoriasis

Clinical Medicine: Therapeutics 2009:1	 1639

Publish with Libertas Academica and 
every scientist working in your field can 

read your article 

“I would like to say that this is the most author-friendly 
editing process I have experienced in over 150 

publications. Thank you most sincerely.”

“The communication between your staff and me has 
been terrific.  Whenever progress is made with the 
manuscript, I receive notice.  Quite honestly, I’ve 
never had such complete communication with a 

journal.”

“LA is different, and hopefully represents a kind of 
scientific publication machinery that removes the 

hurdles from free flow of scientific thought.”

Your paper will be:
•	 Available to your entire community 

free of charge
•	 Fairly and quickly peer reviewed
•	 Yours!  You retain copyright

http://www.la-press.com

44.	 Saggese G, Federico G, Battini R. Topical application of 
1,25-dihydroxyvitamin D3 (calcitriol) is an effective and reliable therapy to 
cure skin lesions in psoriatic children. Eur J Pediatr. 1993;152:389–92.

45.	 Perez A, Chen TC, Turner A, Holick MF. Pilot study of topical calcitriol 
(1,25-dihydroxyvitamin D3) for treating psoriasis in children. Arch 
Dermatol. 1995;131:961–2.

46.	 Usmani N, Wilson C. A case of nail psoriasis treated with topical calcitriol. 
Clin Exp Dermatol. 2006;31:712–3.

47.	 Sato M, Takamura M, Sato Y, et al. Drug-induced acute pancreatitis 
associated with 22-oxacalcitriol ointment for treatment of psoriasis. JOP. 
2009;10:336–7.

48.	 Knackstedt C, Winograd R, Koch A, Abuzahra F, Trautwein C, Wasmuth HE. 
Acute necrotic pancreatitis induced by severe hypercalcemia due to tacalci-
tol ointment. Br J Dermatol. 2007;156:67–576.

http://www.la-press.com
http://www.la-press.com

