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Executive Summary  

Indication: Calcitriol ointment 3 mcg/g was approved by the FDA as a topical treatment for mild to moderate plaque psoriasis in adults 18 years and older.  It is the only vitamin D and nonsteroid product available in an ointment formulation for treating psoriasis.

Efficacy: Overall, calcitriol ointment was shown to be as efficacious or slightly more efficacious when compared to other topical treatments (i.e., topical corticosteroids, calcipotriene) for plaque psoriasis.  
Adverse Effects: Systemic safety data has shown no difference between calcitriol ointment when compared to other topical treatment options. Calcitriol had no significant clinical affects on calcium homeostasis, which was a noteworthy focus in many of the clinical trials. Common adverse effects reported due to calcitriol ointment  included dermatitis, erythema, pruritus, skin burning sensation, and skin discomfort.
Dosing: Apply calcitriol ointment to affected areas of the body twice daily.  The maximum weekly dose should not exceed 200 g total of the ointment preparation (200 g ointment = 600 mcg active ingredient; 200 gram total is the equivalent of two 100 gram tubes). Calcitriol ointment is not for oral, ophthalmic, or intravaginal use. This medication is for external use only and should be applied only to areas of the skin affected by psoriasis, as directed.  The medication should be gently rubbed into the skin until no medication remains visible.
Conclusions:  Calcitriol ointment has been shown to be a safe and efficacious topical long-term  treatment for plaque psoriasis with low risk of hypervitaminosis D, hypercalciuria, or hypercalcemia at recommended doses. Data on long-term safety and effectiveness is limited, however, as overall only 211 patients were treated for at least 12 months and 16 patients for at least 18 months in clinical trials. Calcitriol is now the only nonsteroid agent marketed in the U.S. as an ointment for the treatment of mild to moderate plaque psoriasis, thereby filling an unmet need that was created when calcipotriene ointment was discontinued from the U.S. market. Results of short-term (6 to 12 weeks) trials suggest that calcitriol 3 mcg/g ointment has similar efficacy and safety relative to calcipotriene 50 mcg/g ointment in the treatment of psoriasis on the body (1 RCT) and is better than calcipotriene in efficacy and tolerability for psoriasis in sensitive areas (1 RCT). There is no evidence on the comparative efficacy and safety of calcitriol ointment relative to the VANF item, calcipotriene cream. These two vitamin D products are not generally interchangeable because of the different vehicles.

Betamethasone dipropionate 0.05% ointment was shown to be better than calcitriol ointment in achieving complete clearance of plaque psoriasis (NNT 9; 95% CI:  5–42) but calcitriol was better in remission rates 8 weeks after therapy (NNT 5; 3–9). Betamethasone dipropionate 0.05% ointment is on VANF but would not be a suitable alternative to a nonsteroid agent such as calcitriol for daily long-term treatment (because of tachyphylaxis, rebound, skin atrophy, telangiectasia, easy bruising, purpura, irreversible striae, and potential adrenocortical suppression) or in cases where corticosteroid exposure needs to be reduced. Similarly, the nonformulary combination ointment containing betamethasone dipropionate 0.064% and calcipotriene 0.005% is not therapeutically interchangeable with calcitriol ointment because of its corticosteroid content and is recommended for up to 4 weeks of therapy, not for long-term treatment. Using betamethasone dipropionate ointment and calcitriol ointment in combination, sequential, or rotational treatments rather than the fixed combination product would allow greater flexibility in therapeutic approaches. There has been no study comparing intermittent corticosteroid therapy with calcitriol plus corticosteroid in combination, sequential, or rotational therapy.

Calcitriol ointment was shown to be inferior to tacrolimus in overall global improvement, in complete or almost complete clearance rates, and in perilesional erythema at 6 weeks of therapy. Both agents were similar in having excellent tolerability. The calcineurin inhibitors, however, are not first-line agents. The FDA recommends avoiding continuous long-term use of calcineurin inhibitors because of their controversial, potential association with lymphoma and skin cancer, and has not approved them for treatment of psoriasis, although they may be useful for treatment in sensitive areas.26 

For mild to moderate plaque psoriasis that can be treated locally with topical agents, calcitriol ointment has been shown to be an effective treatment alternative or steroid-sparing adjunct to topical betamethasone dipropionate 0.05% ointment and, when used as an adjunct to UVB, can reduce phototherapy requirements and radiation exposure. 

Safety data showed similar cutaneous and systemic safety between calcitriol ointment and calcipotriene ointment. For sensitive and flexural areas, one randomized trial supports the use of calcitriol over calcipotriene, which is considered by the National Psoriasis Foundation to be a first-line option for long-term treatment of intertriginous psoriasis17 and for long-term treatment of scalp psoriasis.18 Although the study showed that calcitriol can be applied to facial, hairline, retroauricular, flexural, and other sensitive areas—a potential advantage over topical calcipotriene and corticosteroids—the product information advises avoiding application to the face, lips, and eyes.

In summary, although limited, the evidence supports the use of calcitriol ointment, when an ointment is indicated (e.g., for severe pruritus; thick hyperkeratotic lesions; dry and cracked skin; smooth, nonhairy areas), for the long-term treatment of mild to moderate plaque psoriasis, including use in combination–sequential treatment with topical corticosteroids or in combination with phototherapy. It may be useful in patients who need to reduce corticosteroid exposure (e.g., because of the risk or presence of local or systemic corticosteroid adverse effects). There is evidence from a single trial to support the use of calcitriol ointment as an option for treatment of psoriasis in sensitive (hairline, retroauricular, and flexural) areas. A better long-term safety profile supports the use of calcitriol ointment before off-label use of tacrolimus for plaque psoriasis.


Introduction

The purposes of this monograph are to (1) review the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating calcitriol ointment for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics1

The mechanism of action of calcitriol in the treatment of psoriasis has not been established.  The systemic exposure of calcitriol was assessed in subjects with chronic, plaque psoriasis. In the pivotal pharmacokinetic/pharmacodynamic study, calcitriol ointment 3 mcg/g, was applied twice daily for 21 days (for a total dose of 30 g/day) to 35% of the body surface area (psoriatic + surrounding healthy skin) of subjects with at least 25% of body surface area involvement.  At Day 21, the geometric mean plasma concentration values of Cmax increased by approximately 36% over baseline and the geometric mean value of AUC(0 – 12 hr) increased by 44%. There was no correlation between the elevated calcitriol levels and the pharmacodynamic parameters of serum albumin, adjusted calcium, serum phosphorus, urinary calcium and urinary phosphorus. 

FDA Approved Indication(s) and Off-label Uses1

Calcitriol ointment is indicated for the topical treatment of mild to moderate plaque psoriasis in adults 18 years and older.
Calcitriol ointment is also available in Europe under the brand name Silkis® in the same formulation approved in the U.S. 
Potential Off-label Uses
Variants of psoriasis other than the plaque type, such as scalp. The safety and effectiveness of calcitriol ointment in patients with erythrodermic, exfoliative, or pustular psoriasis have not been evaluated.
The following are potential off-label uses that have no evidence from randomized clinical trials to support the use of topical calcitriol:

Morphea / Localized scleroderma.  No RCTs with calcitriol ointment in morphea. One 9-month placebo-controlled randomized trial of oral calcitriol as treatment for morphea showed no significant benefit over placebo (N = 27).20 
Porokeratosis (a clonal disorder of keratinization with several clinical variants characterized by annular atrophic lesions that are each rimmed with a ridgelike border called the cornoid lamella; risk factors include genetic inheritance, ultraviolet radiation, and immunosuppression). No RCTs with vitamin D3 or analogues. In case reports, disseminated superficial actinic porokeratosis responded to topical tacalcitol,21 calcipotriol,22 and maxacalcitol (calcitriol analogue).23
Vitiligo
Lichen planus
Lichen niditus

Nail psoriasis

Pityriasis rubra pilaris

Numerous off-label uses of calcipotriene have been reviewed in a publication sponsored by the manufacturer of Dovonex®.24
Current VA National Formulary Alternatives

No other vitamin D agents are currently marketed in ointment form. Relative to other vehicles, ointments generally confer the highest potency and the greatest drug absorption due to their semiocclusive effects. Therefore, switching to other non-gel formulations of the same drug (i.e., from ointments to creams, lotions, or foams) may result in lower efficacy and may be inappropriate in patients who require the benefits conferred by ointment vehicles (i.e., potency, lubrication, heat retention, reduced transepidermal water loss). Ointments are appropriate for dry, lichenified lesions but are the least cosmetically acceptable of topical vehicles and are not desirable for use in hairy areas. Ointments typically treat a similar surface area to their cream counterparts but with greater penetration to the area treated.  
Nonsteroid Ointment

Coal Tar Ointment (a.k.a. Liquor Carbonis Detergens, LCD ointment)

High / Superhigh Potency Corticosteroid Ointments (FDA-approved for 2–4 weeks of treatment)

Betamethasone dipropionate

Clobetasol

Fluocinonide

Topical Vitamin D Analogue (Steroid sparing agents) 
Calcipotriene 0.005% cream
(Calcipotriene 0.005% ointment was removed from VANF in June 2007 because it was no longer manufactured. Its patent expired on 12/29/2007. The manufacturer obtained FDA approval of betamethasone dipropionate / calcipotriene 0.064% / 0.005% ointment on 1/9/2006. This combination ointment product is available via nonformulary requests in VA.) 
Dosage and Administration1

Apply calcitriol ointment to affected areas of the body twice daily.  The maximum weekly dose should not exceed 200 g total of the ointment preparation (200g ointment = 600mcg active ingredient) . 200 gram total is the equivalent of two 100 gram tubes.   Calcitriol ointment is not for oral, ophthalmic, or intravaginal use.

This medication is for external use only and should be applied only to areas of the skin affected by psoriasis, as directed.  The medication should be gently rubbed into the skin until no medication remains visible.

Calcitriol ointment 3 mcg/g is available in collapsible aluminum tubes of the following package size:


5 g tube (NDC 00299-2012-05)


100 g tube (NDC 00299-2012-10)

Calcitriol ointment is a translucent ointment containing 3mcg/g (0.0003% w/w) of calcitriol, packaged in aluminum tubes with screw caps.

Efficacy 

Efficacy Measures2,3,4,5
Treatment approach is based on severity of the disease (as well as the site, extent, and patient perception, as discussed below).  There are two primary methods to assess severity:

Historically the Psoriasis Area Severity Index (PASI) or the Simplified Psoriasis Area Severity Index (SPASI) is used to establish the extent of disease. This method uses a grading system for each plaque based on redness, thickness and scaliness. These criteria are rated on a scale of 0 (no involvement) to 4 (severe) and then further rated based on the body surface area (BSA) affected. The involved surface area for four regions of the body (head, upper extremities, trunk, and lower extremities) are then calculated and factored into a final score. The SPASI differs from PASI in that it employs a composite BSA and average grading scores for redness, thickness and scaliness. This assessment methodology is quite intensive. 

An alternative methodology is the National Psoriasis Foundation Psoriasis Score (NPF-PS).  This severity score is based on BSA mild [limited involvement, moderate [5% involvement], and severe [10 % -20 %] . Note 1% equals the area of an open hand from the wrist to finger tips.
PASI scores are used for clinical research studies of psoriasis and the US Food and Drug Administration (FDA) has set a level of 75% improvement as a goal for the comparison of antipsoriatic therapies to placebo or to each other.

Global Severity Score (GSS) system was used to establish success rate in many of the clinical trials reviewed.  This system scores the plaque psoriasis on the base of severity with 0 [clear] and 5 [very severe].  The plaques are also scored based on plaque elevation, erythema, and scaling from 0 [none] to 4 [very severe].  The dermatological sum score (DSS) is the total score from evaluation of the elevation, erythema, and scaling of the plaques.  The investigator and patient’s global assessment of improvement evaluates the overall success and/or failure of the treatment according to evaluator, respectively, and is scored from 5 [clear] to 1 [worse].  This scoring system takes in to account the evaluator’s perception of the success and/or failure of treatment on the plaque psoriasis.
Summary of efficacy findings 

Calcitriol 3 mcg/g ointment applied for 8 weeks has been determined to be safe and effective in psoriasis.  Onset of effect is rapid and is sustained.  Relative to safety considerations, calcitriol 3 mcg/g ointment and its vehicle demonstrated similar topical and systemic profiles and do not affect calcium homeostatis.6
Treatment of severe, chronic psoriatic plaques with twice daily application of 15 mcg/g calcitriol ointment for 6 weeks resulted in clearance of 47% of the treated psoriatic plaques, and in considerable and definite improvement in a further 38%.  A statistically significant difference in global improvement between calcitriol and vehicle was seen as early as 1 week after start of therapy.7
Calcitriol 3 mcg/g ointment demonstrated greater tolerability on sensitive skin fold areas compared with calcipotriene (calcipotriol) 50 mcg/g ointment.  It was similarly equivalent in overall efficacy when compared to calcipotriene 50 mcg/g ointment.8
Calcitriol 3 mcg/g ointment and calcipotriene 50 mcg/g ointment were similar in efficacy and well tolerated as maintenance therapy following 2 or 4 weeks of initial combination treatment with clobetasol propionate cream in patients with mild to moderate plaque-type psoriasis.9
An acceptable clinical response in chronic plaque psoriasis can be achieved using twice daily applications of either calcitriol 3 mcg/g ointment or betamethasone dipropionate 0.05% ointment over 6 weeks.  In trials, the effect of treatment following calcitriol application was sustained for a longer time period  than with betamethasone diproprionate treatment.10
Calcitriol 3 mcg/g ointment combined with UVB phototherapy was significantly more effective in the treatment of plaque psoriasis than UVB phototherapy alone.11
Head-to-Head Trials

Two randomized, multicenter, blinded clinical trials comparing twice daily application of calcitriol 3 mcg/g ointment with calcipotriene 50 mcg/g ointment for the treatment of mild to moderate plaque psoriasis indicated similar efficacy overall (based on global assessments) and better efficacy in sensitive (flexural) areas. Calcitriol was better than or similar to calcipotriene in terms of cutaneous adverse events and tolerability.
	Ortonne et al, 2003
	Lahfa et al, 2003

	Monotherapy in sensitive areas:  
Calcitriol 3 mcg/g oint vs. Calcipotriene 50 mcg/g oint b.i.d. x 6 wk (N = 75)
	Combination-sequential therapy:  

Calcitriol 3 mcg/g oint q.A.M. + Clobetasol 0.05% cream q.P.M. x 2 or 4 wk then calcitriol oint b.i.d. (N = 61) vs.
Calcipotriene 50 mcg/g oint q.A.M. + Clobetasol 0.05% cream q.P.M. x 2 or 4 wk then calcipotriene oint b.i.d. (N = 125)
x 12 wk 

	Clearing of at least one target lesion:  21 (28%) of subjects in each group
The Investigator’s Global Assessment of Improvement was significantly greater for calcitriol-treated lesions (P<0.02) with the greatest difference being observed for flexural areas:   20 (67%) with calcitriol vs. 10 (33%) with calcipotriene
Based on the patient’s efficacy preference 44% of patients considered efficacy to be greater on the calcitriol -treated side than on the calcipotriene-treated side, whereas 29% of patients reported the opposite. 
Mean Worst Scores for perilesional erythema, perilesional edema, and stinging/burning (Primary Outcome Measure) were all significantly lower with calcitriol 3 mcg/g ointment than with calcipotriene. 

The Investigator’s Global Assessment of local Safety showed that calcitriol was better tolerated than calcipotriene.  

Conclusion:  In this study, calcitriol was found to be better tolerated and appeared more effective in the treatment of psoriasis in sensitive areas.
	No difference between treatments was observed in the Investigator’s Global Assessment of Improvement (primary outcome measure) at any evaluated time point.

Test for non-inferiority  using the PASI indicated that calcitriol regimen was not significantly worse than the calcipotriene regimen

PASI, Patient Global Assessment of Improvement, and BSA involved by psoriasis showed no significant differences between the treatment groups at any evaluated study time point.

No significant difference in cutaneous safety was observed between the calcitriol group or calcipotriene group. 

Conclusion: Calcitriol ointment and calcipotriene ointment were equally effective and well tolerated as maintenance therapy in patients with mild to moderate plaque-type psoriasis.


Corticosteroid-Controlled Trials

Camarasa et al conducted an 8-week multicenter, randomized, blinded clinical trial comparing calcitriol ointment to betamethasone dipropionate 0.05% ointment found that:

· During 6 weeks of BID treatment, both calcitriol 3 mcg/g and betamethasone dipropionate 0.05% ointment were efficacious
· Proportion of patients whose psoriasis completely cleared was twice as large with betametheasone dipropionate ointment (20%) vs. calcitriol ointment (9%)
· PASI reduction at endpoint was comparable between the groups (P≥0.05)
· The proportion of responders remaining in remission at 8 weeks post-treatment (48% and 25% for the calcitriol and betamethasone groups, respectively) was statistically significant (P≤0.01) in favor of calcitriol

· Effect of treatment is likely to persist for longer following calcitriol treatment than betamethasone diproprionate treatment

· Systemic safety of both ointments was good and no clinically relevant differences between the treatment groups
Vehicle-controlled Trials

Two Phase 3 clinical studies with a total of over 400 test subjects using calcitriol ointment (total 839 subjects in both studies) twice per day for eight weeks demonstrated:
· Approximately 30-34% of subjects achieved treatment success [Investigators Global Assessment (IGA) clear/almost clear] by end of treatment vs. vehicle.  A statistically significant difference between success rates was seen at week 2 in both trials.
· Calcitriol provided greater improvement in 3 individual clinical signs: erythema, scaling, and plaque elevation vs. vehicle

· Proportion of patients with treatment-related AEs in both studies was comparable between the calcitriol-treated group and the corresponding vehicle group; treatment-related adverse events were mild and included overall skin discomfort, pruritus, and erythema.
· Calcitriol did not show any significant effect on calcium homeostasis or other routine lab parameters.
(See Lebwohl et al, 2007 below)

An 8 week randomized, double-blind, placebo-controlled, comparative, left-right clinical trial using 15 mcg/g calcitriol ointment on severe bilateral symmetrical plaque psoriasis showed:

· Clearance of psoriatic lesions found in 47% of calcitriol-treated sides vs. 13% of vehicle-treated sides

· Differences between calcitriol- and vehicle ointment observed as early as 1 week after start of treatment for induration, erythema and global severity (P<0.006), after 2 weeks for scaling (P<0.01), and after 4 weeks for pruritis (P<0.02)
· Mean of all biochemical parameters associated with calcium, phosphorus and vitamin D homeostatis within normal limits before, during, and after the study
· Mean 24-hr urinary calcium showed no statistically significant changes in baseline/end-point analysis
(See Langer et al, 1992 below)

Combination therapies (calcitriol + UVB therapy vs. vehicle + UVB therapy) were studied in a multicenter, randomized, double-blind, placebo-controlled, parallel group found:

· Mean overall global improvement increased throughout the study in both treatment groups. A statistically significant difference (P<0.05) between the treatment groups in favor of the calcitriol treatment group was apparent from week 1. 
· Both treatment groups experienced a decrease in the global severity of psoriatic lesions over the study period. The difference between treatment groups reached significance (P=0.02) by week 8 in favor of the calcitriol/UVB treatment group.
· With differences between treatment groups in clinical response, patients treated with calcitriol/UVB needed less phototherapy and therefore were exposed to 34% less radiation than those treated with vehicle/UVB.
· Calcitriol 3 mcg/g ointment combined with UVB phototherapy was significantly more effective in the treatment of plaque psoriasis than UVB phototherapy alone.
(See Ring et al, 2001 below)

Long-term Observational Studies
A long-term (52-week) open label, safety study demonstrated that when calcitriol ointment was applied twice per day to up to 35% BSA of 324 patients with mild to moderate chronic plaque psoriasis (136 of whom completed the 52 weeks of treatment) (from Lebwohl, et al (2009) and Vectical AMCP Dossier, Study Report RD.03.SRE.2663):

· No clinically significant effects on calcium homeostasis were reported.
· For those subjects who completed 52 weeks of therapy, 30% of subjects deemed themselves IGA clear/almost clear, and 47% were reported by investigators as having Global Severity Scores of clear or minimal disease. GSS scores improved over the course of the trial.

· 64% of subjects assessed improvements in psoriasis symptoms of at least “marked” by week 52.
· Serious adverse events (reported by 1 subject each unless otherwise noted) included breast carcinoma, heart failure, hospitalization due to arteriosclerosis, an infection (due to a dog bite), a joint disorder, metrorrhagia (2 participants), and a pretibial skin ulcer (study drug was applied to the upper body).
Another long-term (up to 78 weeks) multicenter, open-label safety study evaluated calcitriol 3 mcg/g ointment (Silkis by Galderma UK) in 257 (253 evaluable) adult outpatients with chronic plaque psoriasis.19 A total of 149 were treated continuously for at least 6 months, 75 patients for at least 12 months, and 16 patients for at least 18 months. The results showed

· No serious adverse events or deaths. 

· No laboratory changes indicative of calcium or phosphorus dysregulation; however, one patient (0.4%) withdrew from the study due to transient, asymptomatic, “slight” hypercalcemia that was assessed as related to study medication.

· The 7 remaining withdrawals due to adverse events thought to be related to study medication (of the 8 total) were for skin irritation reactions.

· A total of 108 patients (42.7%) withdrew due to inefficacy, which included patients who had an initial improvement in the first few weeks to months but who subsequently did not improve further or deteriorated.

For further details on the efficacy results of the clinical trials, refer to  Appendix:  Clinical Trials (page16).

Systematic Reviews / Meta-analyses

Mason, et al. reviewed 131 RCTs (21,448 participants) to evaluate the relative efficacy, safety, and tolerability of topical treatments for chronic plaque psoriasis.25 Outcome measures were investigator assessment of overall global improvement (IAGI), total severity scores (TSS), psoriasis area and severity index (PASI), patient assessment of overall global improvement (PAGI), combined endpoint (IAGI / TSS / PASI / PAGI), withdrawal rates (total, due to adverse events, and due to treatment failure), and adverse events. Treatments were not analyzed by type of formulation (e.g., creams versus ointments).
Compared with placebo, six vitamin D agents (calcipotriene, calcitriol, tacalcitol, dovobet, maxacalcitol, and paricalcitol) as a group  were superior, having a standardized mean difference (SMD) for the combined endpoint of –1.17 (–1.38 to –0.96; 24 RCTs). However, effect sizes varied widely with the SMDs ranging from –0.82 (95% CI: –1.34 to –0.29) to –1.90 (–2.09 to ‑1.71). Calcitriol trials showed wide between-study variations for IAGI and TSS; therefore, the average effect sizes should be interpreted with caution. 
Corticosteroids were also superior to placebo. Very high potency corticosteroids, which had an SMD of –1.29 (–1.45 to –1.13; 11 studies, N = 1571), were better than high potency corticosteroids, which had an SMD of –0.9 (–1.11 to –0.80, 17 studies, N = 2386). Dithranol and tazarotene were also superior to placebo.

In head-to-head RCTs, there were no significant treatment differences between vitamin D agents as a group and high or very high potency corticosteroids. In individual comparisons, calcitriol and betamethasone dipropionate were similar in terms of the composite endpoint for efficacy. The combination of vitamin D plus corticosteroid was superior to either agent alone. Vitamin D agents were better than coal tar and showed mixed results in comparisons with dithranol. Calcitriol was inferior to dithranol in the one trial comparing these two agents (SMD:  0.51; 0.13 to0.88). Calcitriol was superior to calcipotriene in the treatment of psoriasis affecting sensitive areas (SMD:  0.61; 0.28 to 0.93, 1 RCT).
Local adverse events were more likely with vitamin D than with high potency corticosteroids and subjects were more likely to discontinue vitamin D agents. Calcitriol was significantly less likely than either calcipotriene (risk difference:  0.09; 95% CI:  0.02 to 0.17) or dithranol (risk difference:  –0.67; –0.80 to –0.54) to cause local adverse events. There were no significant differences in systemic adverse events between topical agents and placebo, although assessments of systemic effects were limited.

Outcome measures from the systematic review are shown in Table 1.

Table 1:
Systematic Review Outcome Measures 

	Agent
	Calcitriol vs. PBO
	Calcitriol vs. BMD
	Calcitriol vs. BMV
	Calcitriol vs. Dithranol
	Calcitriol vs. Calcipotriene

	Efficacy
	SMD Effect Size (CI), No. of RCTs

	IAGI
	–1.25

(–2.63 to 0.12)

4
	0.21

(–0.04 to 0.45)

1
	–0.19

(–0.91 to 0.53)

1
	0.51

(0.14 to 0.88)

1
	—

	TSS
	–2.06

(–5.94 to 1.82)

2
	0.26

(0.02 to 0.51)

1
	—
	0.13

(–0.24 to 0.50)

1
	0.61

(0.28 to 0.93)

1

	PASI
	—
	0.39

(0.14 to 0.63)

1
	—
	–0.19

(–0.46 to 0.18)

1
	–1.11

(–2.22 to 0.01)

1

	PAGI
	—
	—
	—
	—
	—

	Combined Endpoint
	–1.03

(–2.25 to 0.19)

5
	0.21

(–0.04 to 0.45)

1
	–0.19

(–0.91 to 0.53)

1
	0.51

(0.14 to 0.88)

1
	–0.16

(–1.83 to 1.51)

2

	Combined Endpoint w/o Perez 1996
	–0.56

(–0.96 to –0.16)

4
	—
	—
	—
	—

	Safety
	Random Effects Risk Difference, RD (95% CI)

	Total WDs
	
	
	
	–0.10
(–0.25 to 0.06)

1
	0.0

(–0.10 to 0.10)

2

	WDAE
	—
	—
	—
	–0.06
(–0.13 to 0.02)

1
	0.07
(–0.02 to 0.15)

2

	WDTF
	—
	—
	—
	–0.02
(–0.08 to 0.04)

1
	0.0
(–0.05 to 0.05)

2

	Local AEs
	—
	—
	—
	–0.67

(–0.80 to –0.54)

1
	0.09

(0.02 to 0.17)
1

	Systemic AEs
	—
	—
	—
	0.0

(–0.03 to 0.03)

1
	No data


Source:  Mason, et al. (2009)25
AEs, Adverse Events; BMD, Betamethasone dipropionate; BMV, Betamethasone valerate; PCTs, Placebo-controlled trials; SMD, Summed Mean Difference; WDAE, Withdrawals Due to Adverse Events; WDTF, Withdrawals Due to Treatment Failure. See text for outcome measure abbreviations.
Limitations of this systematic review included inability to assess effectiveness of topical treatments according to severity of psoriasis and type of vehicle, variations in durations of treatments, between-study differences in disease severity, and differences in study design (e.g., interpatient versus right-left intrapatient comparisons) and methodologies. Data on long-term efficacy and safety are limited.
Adverse Events (Safety Data)5,12
Calcitriol ointment was studied in two vehicle-controlled studies (419 subjects), and in one open label study (324 subjects).  The table below describes exposure to calcitriol ointment in 743 subjects, including 239 exposed for 6 months and 116 exposed for one year.

Four hundred and nineteen subjects were treated with calcitriol ointment twice daily for 8 weeks. The population included subjects ages 13 to 87, males (284) and females (135), Caucasians (372) and non-Caucasians (47); with mild (105) to moderate (313) chronic plaque psoriasis.  
Table 2:  
Selected Adverse Events Occurring in at least 1% of Subjects in the Two Pooled Vehicle-Controlled Studies

	
	Vectical™ Ointment

(n=419)
	Vehicle Ointment

(n=420)

	Discomfort skin
	3%
	2%

	Pruritus
	1%
	1%


Among subjects having laboratory monitoring, hypercalcemia was observed in 24% (18/74) of subjects exposed to active drug and in 16% (13/79) of subjects exposed to vehicle, however the elevations were less than 10% above the upper limit of normal.

The open label study enrolled 324 subjects with psoriasis who were then treated for up to 52 weeks.  Adverse events reported at a rate of greater than or equal to 3% of subjects treated with calcitriol ointment were lab test abnormality (8%), urine abnormality (4%), psoriasis (4%), hypercalciuria (3%), and pruritus (3%).  Kidney stones were reported in 3 subjects and confirmed in two.
Post Marketing Experience

The following adverse reactions have been identified during world-wide post-approval use of calcitriol ointment: acute blistering dermatitis, erythema, pruritus, skin burning sensation, and skin discomfort.  Because these reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Table 3:
 Frequency of Adverse Events Occurring in Greater than 2% of Patients

	
	Period 1 (1-90)

N=324
	Period 3 (91-180)

N=285
	Period 3 (181-270)

N=233
	Period 4 (>271)

N=140
	All Periods

N=324

	
	#
	N subj (%)
	#
	N subj (%)
	#
	N subj (%)
	#
	N subj (%)
	#
	N subj (%)

	All AEs
	116
	82 (25.3)
	59
	47 (16.5)
	43
	32 (13.7)
	46
	33 (23.6)
	264
	130 (40.1)

	Lab Test Abnormalities*
	7
	7 (2.2)
	4
	4 (1.4)
	10
	10 (4.3)
	7
	7 (5.0)
	28
	25 (7.7)

	Urine Abnormalities
	5
	5 (1.5)
	4
	4 (1.4)


	4
	4 (1.7)
	2
	2 (1.4)
	15
	14 (4.3)

	Psoriasis
	5
	5 (1.5)
	5
	5 (1.8)
	2
	2 (0.9)
	3
	2 (1.4)
	15
	13 (4.0)

	Flu Synd
	5
	5 (1.5)
	2
	2 (0.7)
	1
	1 (0.4)
	4
	4 (2.9)
	12
	12 (3.7)

	Pharygitis
	6
	6 (1.9)
	3
	3 (1.1)
	2
	2 (0.9)
	3
	3 (2.1)
	14
	12 (3.7)

	Hypercalcinuria
	9
	9 (2.8)
	0
	0 (0.0)
	6
	6 (2.6)
	3
	3 (2.1)
	18
	11 (3.4)

	Infect Skin
	5
	4 (1.2)
	4
	4 (1.4)
	1
	1 (0.4)
	3
	2 (1.4)
	13
	10 (3.1)

	Pruritus
	7
	7 (2.2)
	3
	2 (0.7)
	1
	1 (0.4)
	0
	0 (0.0)
	11
	10 (3.1)

	Bronchitis
	6
	6 (1.9)
	1
	1 (0.4)
	0
	0 (0.0)
	3
	3 (2.1)
	10
	9 (2.8)

	Pain Back
	2
	2 (0.6)
	1
	1 (0.4)
	3
	3 (1.3)
	2
	2 (1.4)
	8
	7 (2.2)

	Worsening of Treated Disease
	4
	4 (1.2)
	2
	2 (0.7)
	1
	1 (0.4)
	0
	0 (0.0)
	7
	7 (2.2)


# = Number of adverse events; N subj (%) = Number (%) of subjects with at least 1 event. In the “All periods” column, the total number of subjects is not equal to the sum of subjects on each individual period since the same subject may have had event(s) during different periods.

* Laboratory test findings without a more specific COSTART term.

Precautions/Contraindications1

Precautions

Effects on Calcium Metabolism:  In controlled clinical trials with Vectical™ Ointment, among subjects having laboratory monitoring, hypercalcemia was observed in 24% (18/74) of subjects exposed to active drug and in 16% (13/79) of subjects exposed to vehicle.  However, the increases in calcium and albumin-adjusted calcium levels were less than 10% above the upper limit of normal.

If aberrations in parameters of calcium metabolism occur, treatment should be discontinued until these parameters have normalized.  The effects of Calcitriol ointment on calcium metabolism following treatment durations greater than 52 weeks have not been evaluated.  Increased absorption may occur with occlusive use.

Ultraviolet Light Exposure: Animal data suggest that the vehicle of Calcitriol ointment may enhance the ability of ultraviolet radiation (UVR) to induce skin tumors. It has also been shown to reduce transmission of UVA and UVB light. Subjects who apply calcitriol ointment to exposed skin should avoid excessive exposure of the treated areas to either natural or artificial sunlight, including tanning booths and sun lamps.  Physicians may wish to limit or avoid use of phototherapy in patients who use calcitriol ointment. If calcitriol ointment is used in conjunction with phototherapy, calcitriol should be applied after  phototherapy. 

Unevaluated Uses:  The safety and effectiveness of calcitriol ointment in patients with known or suspected disorders of calcium metabolism have not been evaluated.  The safety and effectiveness of calcitriol ointment in patients with erythrodermic, exfoliative, or pustular psoriasis have not been evaluated.

Use in Specific Populations

Pregnancy: Pregnancy Category C, calcitriol ointment contains calcitriol which has been shown to be fetotoxic.  There are no adequate and well-controlled studies for calcitriol ointment in pregnant women. Calcitriol ointment should be used during pregnancy only if the potential benefit to the patient justifies the potential risk to the fetus.

Nursing Mothers:  It is not known whether calcitriol is excreted in human milk. Because many drugs are excreted in human milk, caution should be exercised when calcitriol ointment is administered to a nursing woman.

Pediatric Use: Safety and effectiveness in pediatric patients have not been established. 

Geriatric Use: Clinical studies of calcitriol ointment did not include sufficient numbers of subjects aged 65 and over to determine whether they respond differently from younger subjects.  Other reported experience has not identified differences in responses between the elderly and younger patients.

Contraindications
Hypersensitivity to any component of calcitriol ointment
Look-alike / Sound-alike (LA / SA) Error Risk Potential13

The VA PBM and Center for Medication Safety is conducting a pilot program which queries a multi-attribute drug product search engine for similar sounding and appearing drug names based on orthographic and phonologic similarities, as well as similarities in dosage form, strength and route of administration. Based on similarity scores as well as clinical judgment, the following drug names may be potential sources of drug name confusion:

LA/SA for generic name calcitriol:

calcifediol, Calciferol®, calcipotriol / calcipotriene, calcitonin, calcium carbonate, captopril, carvedilol colestipol, paricalcitol, ropinirole

LA/SA for trade name Vectical™:

Hectorol
Drug Interactions1

Calcitriol ointment should be used with caution in patients receiving medications known to increase the serum calcium level, such as thiazide diuretics. Caution should also be exercised in patients receiving calcium supplements or high doses of vitamin D.

Acquisition Costs

For monotherapy, calcitriol ointment ($5395 / year) is more costly than calcipotriene cream ($2982 / year); however, cost comparisons are irrelevant because ointments and creams would be used in different clinical situations. There is potential cost savings if calcitriol ointment could be changed to calcipotriene cream if the psoriatic plaques improved on the ointment sufficiently to allow use of a cream.
For combination–sequential therapy, calcitriol ointment and generic betamethasone dipropionate 0.05% ointment ($5413 / year) would be less costly than using the fixed combination product, calcipotriene 0.005% / betamethasone dipropionate 0.064% ointment, for acute control of psoriasis then calcitriol ointment for maintenance (total, $6812 / year). The clinical importance of the small difference (0.014%) in betamethasone content between the two regimens is unclear.
Table 3:
Cost Comparisons of Calcitriol Ointment and Other Topical Vitamin D3 Products (Not Necessarily Therapeutically Interchangeable)
	Drug
	VANF Item
	Cost / Tube
	Dose 
(g / d)
	Cost / Day / Patient
	Tx Days / Year
	Cost / Year / Patient

	Calcitriol 3 mcg/g OINTMENT, 100 g
	NME
	$263.85
	5.6 
	$14.78
	365
	$5395

	Calcipotriene 0.005% CREAM, 120 g
	Yes
	$163.40
	6.0
	$8.17
	365
	$2982

	Calcipotriene 0.005% CREAM, 60 g
	Yes
	$84.96
	6.0 
	$8.50
	365
	$3103

	Calcitriol 3 mcg/g OINTMENT, 100 g plus 
	NME
	$263.85
	5.6 
	$14.78
	365
	$5395

	Betamethasone dipropionate 0.05% OINTMENT, 45 g
	Yes
	$1.27
	5.6 
	$0.16
	112
	$18

	Calcipotriene 0.005% / Betamethasone dipropionate 0.064% OINTMENT, 100 g then
	No
	$457.27
	5.6
	$27.44
	112
	$3073

	Calcitriol 3 mcg/g OINTMENT, 100 g 
	NME
	$263.85
	5.6
	$14.78
	253
	$3739


Lowest VA NAC prices as of 15 June 2009. Dose based on coverage area equal to average anterior trunk region and, ointments cover 5% - 10% more area than creams, and BID application. Yearly costs of betamethasone dipropionate ointment alone and in fixed combination with calcipotriene  are based on applications once daily for 4 weeks every 12 weeks (112 days per year). Calcitriol ointment  may be used for maintenance therapy for the remaining 253 days. Combination–sequential therapy using corticosteroid ointment for only one 4-week period per year may be possible in some cases.
Conclusions

Calcitriol ointment has been shown to be a safe and efficacious topical long-term  treatment for plaque psoriasis with low risk of hypervitaminosis D, hypercalciuria, or hypercalcemia at recommended doses. Data on long-term safety and effectiveness is limited, however, as overall only 211 patients were treated for at least 12 months and 16 patients for at least 18 months in clinical trials. Calcitriol is now the only nonsteroid agent marketed in the U.S. as an ointment for the treatment of mild to moderate plaque psoriasis, thereby filling an unmet need that was created when calcipotriene ointment was discontinued from the U.S. market. Results of short-term (6 to 12 weeks) trials suggest that calcitriol 3 mcg/g ointment has similar efficacy and safety relative to calcipotriene 50 mcg/g ointment in the treatment of psoriasis on the body (1 RCT) and is better than calcipotriene in efficacy and tolerability for psoriasis in sensitive areas (1 RCT). There is no evidence on the comparative efficacy and safety of calcitriol ointment relative to the VANF item, calcipotriene cream. These two vitamin D products are not generally interchangeable because of the different vehicles.

Betamethasone dipropionate 0.05% ointment was shown to be better than calcitriol ointment in achieving complete clearance of plaque psoriasis (NNT 9; 95% CI:  5–42) but calcitriol was better in remission rates 8 weeks after therapy (NNT 5; 3–9). Betamethasone dipropionate 0.05% ointment is on VANF but would not be a suitable alternative to a nonsteroid agent such as calcitriol for daily long-term treatment (because of tachyphylaxis, rebound, skin atrophy, telangiectasia, easy bruising, purpura, irreversible striae, and potential adrenocortical suppression) or in cases where corticosteroid exposure needs to be reduced. Similarly, the nonformulary combination ointment containing betamethasone dipropionate 0.064% and calcipotriene 0.005% is not therapeutically interchangeable with calcitriol ointment because of its corticosteroid content and is recommended for up to 4 weeks of therapy, not for long-term treatment. Using betamethasone dipropionate ointment and calcitriol ointment in combination, sequential, or rotational treatments rather than the fixed combination product would allow greater flexibility in therapeutic approaches. There has been no study comparing intermittent corticosteroid therapy with calcitriol plus corticosteroid in combination, sequential, or rotational therapy.
Calcitriol ointment was shown to be inferior to tacrolimus in overall global improvement, in complete or almost complete clearance rates, and in perilesional erythema at 6 weeks of therapy. Both agents were similar in having excellent tolerability. The calcineurin inhibitors, however, are not first-line agents. The FDA recommends avoiding continuous long-term use of calcineurin inhibitors because of their controversial, potential association with lymphoma and skin cancer, and has not approved them for treatment of psoriasis, although they may be useful for treatment in sensitive areas.26 
For mild to moderate plaque psoriasis that can be treated locally with topical agents, calcitriol ointment has been shown to be an effective treatment alternative or steroid-sparing adjunct to topical betamethasone dipropionate 0.05% ointment and, when used as an adjunct to UVB, can reduce phototherapy requirements and radiation exposure. 
Safety data showed similar cutaneous and systemic safety between calcitriol ointment and calcipotriene ointment. For sensitive and flexural areas, one randomized trial supports the use of calcitriol over calcipotriene, which is considered by the National Psoriasis Foundation to be a first-line option for long-term treatment of intertriginous psoriasis17 and for long-term treatment of scalp psoriasis.18 Although the study showed that calcitriol can be applied to facial, hairline, retroauricular, flexural, and other sensitive areas—a potential advantage over topical calcipotriene and corticosteroids—the product information advises avoiding application to the face, lips, and eyes.
In summary, although limited, the evidence supports the use of calcitriol ointment, when an ointment is indicated (e.g., for severe pruritus; thick hyperkeratotic lesions; dry and cracked skin; smooth, nonhairy areas), for the long-term treatment of mild to moderate plaque psoriasis, including use in combination–sequential treatment with topical corticosteroids or in combination with phototherapy. It may be useful in patients who need to reduce corticosteroid exposure (e.g., because of the risk or presence of local or systemic corticosteroid adverse effects). There is evidence from a single trial to support the use of calcitriol ointment as an option for treatment of psoriasis in sensitive (hairline, retroauricular, and flexural) areas. A better long-term safety profile supports the use of calcitriol ointment before off-label use of tacrolimus for plaque psoriasis.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to Present) using the search terms <calcitriol> and <vectical>. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included. The FDA medical review of calcitriol ointment was not available at the time this review was completed.
	Ref.
	Design
	Treatment
	N
	Time
	Demographics
	End Points
	Results/Comments

	Lebwohl, et al. 2009
	OL MC 52-wk
	Calcitriol Oint 3 mcg/g
	324
(136 complet-ed)
	52 weeks
	
	Global Severity Score (GSS), investigator-rated
Global Assessment of Improvement (GAI), subject-rated
	GSS improved over the course of the treatment
Clinical improvement was maintained for 52 wk.

No clinical effect on calcium homeostasis.

Conclusion:  Calcitriol ointment is a safe, effective, and well-tolerated option for long-term treatment of chronic plaque psoriasis.

	Lebwohl et al, 2007

Jadad Score: 3  
	Analysis of  two MC, R, DB, PC studies
	Calcitriol 3 mcg/g ointment BID

Vehicle BID


	N = 839

n=419

n=420
	8 weeks
	Inclusion:

>12 years of age

Mild to moderate chronic plaque psoriasis

<35% BSA involvement

Demographics:

Mean age 47.4 years

76% moderate psoriasis
	Primary: 

Success rate [defined as Global Severity Score (GSS) of 0 (clear) or 1 (minimal) at study endpoint

Other: 

GSS (0=clear to 5=very severe)

Erythema, plaque elevation, scaling, and pruritus (all 0=none to 4=very severe)

Dermatological Sum Score (DSS) [sum of erythema, plaque elevation, and scaling scores]

Investigator’s and Patient’s Global Assessment of Improvement

Laboratory measures and adverse events
	Results: After 8 weeks of therapy:

The treatment success rate (no or minimal psoriasis) was 34.4% in the calcitriol group and 22.5% of vehicle-treated group (P=0.005) in Study 1 [NNTcalc 9]and 33.3% and 12.3% for calcitriol and vehicle groups, respectively, in Study 2 (P<0.001; NNTcalc 5]). 

Onset of therapeutic effect showed statistical significance vs. vehicle at week 2 (the first assessment timepoint following initiation of therapy).   Therapeutic effect was then maintained through the end of treatment in both studies. 

Global severity of psoriasis was lower in the calcitriol group than in the vehicle group (P<0.006 for Study 1 and P<0.001 for Study 2).

Calcitriol provided greater improvement in 3 individual clinical signs: erythema, scaling, and plaque elevation vs. vehicle (Study 1: all P<0.05 at bony prominences and all P<0.005 at non-bony areas; in Study 2: all P<0.001 for both bony and non-bony prominence areas).The difference in mean change from baseline of the DSS in both studies favored treatment with calcitriol (P≤0.001).

At baseline, the incidence of pruritus was similar in both treatment groups in both studies. At the end of treatment, approximately one half of patients in the calcitriol groups presented with no pruritus (Study 1: 51.2%, Study 2: 55.2%) vs. approximately one third of patients in the vehicle group (Study 1: 34.9%, Study 2: 34.1%dy 2).

Investigator’s Global Assessment of Improvement was significantly greater (P<0.001) for the calcitriol group vs. vehicle (39.6% of subjects with at least marked improvement in the calcitriol group vs. 21.2% in the vehicle group in Study 1 and 32.7% vs. 12% for the  calcitriol and the vehicle group, respectively in Study 2).

Proportion of patients with treatment-related aEs in both studies was comparable between the calcitriol-treated group and the corresponding vehicle group; treatment-related adverse events were mild and included overall skin discomfort, pruritus, and erythema.

Calcitriol did not show any significant effect on calcium homeostasis or other routine lab parameters.

Conclusion:  Calcitriol 3 mcg/g ointment applied for 8 weeks is well-tolerated and effective for the treatment of mild to moderate plaque-type psoriasis.

Comments:  NNT CIs were not calculable because the total number of subjects were not provided for each study. Pooled success rates were also not provided.


MC=multicenter; R=randomized; DB=double-blind; PC=placebo-controlled; BID=twice daily; BSA=body surface area; GSS=Global Severity Score; DSS=Dermatological Sum Score; AE=adverse event.

	Ref.
	Design
	Treatment
	N
	Time
	Demographics
	End Points
	Results/Comments

	Langer et al, 1992

Jadad Score:  
	R, DB, PC, Comparative, left-right
	Calcitriol 15 mcg/g ointment BID

Vehicle BID


	N=32
	8 weeks
	Inclusion:

Age 16-77 years (mean 42.4)

20 males, 12 females

Severe bilateral, symmetrical, chronic plaque psoriasis

Notes:

Lesions were similar with respect to global severity, erythema, scaling, induration and pruritis


	Primary: 

Global Severity Score (GSS) 5-point rating scale

Erythema, scaling, induration, and pruritis on 5-point Fredriksson, Lassus and Salde rating scale

Other: 

Laboratory measures (total calcium, phosphorus, calcitriol and 25-hydroxyvitamin D, 24-hr urine, skin biopsy)

Adverse events
	Results: At the end of 8 weeks

Clearance of psoriatic lesions found in 15 (47%) of calcitriol-treated sides and in 4 (13%) of vehicle-treated sides (calculated NNT (95% CI):  3 (2–9)
Considerable and definite improvement was observed in 12 (38%) and 24 (75%) of the calcitriol- and vehicle-treated sides, respectively

Worsening of psoriatic plaques was found in one (3%) of each of the calcitriol-treated and vehicle-treated sides

Mean global improvent score was significantly difference at end-point (P<0.0002)

Difference in global improvement between BID 15 mcg/g calcitriol and vehicle-ointment was statistically highly significant as early as week 1 after start of treatment (P<0.0004) and was maintained over the entire study period

Differences between calcitriol- and vehicle ointment observed as early as 1 week after start of treatment for induration, erythema and global severity (P<0.006), after 2 weeks for scaling (P<0.01), and after 4 weeks for pruritis (P<0.02)

Note: treatment with BID vehicle ointment during the 2-week run-in period had profound effects on scaling on both sides

Majority of patients exhibited more improvement in skin histopathology in calcitriol-treated plaques vs. vehicle-treated plaques

Reappearance of granular layer, regression of acanthosis and parakeratosis and restoration of the orthokeratotic horny layer was observed (indicating normalizing of the keratanization process)

Mean of all biochemical parameters associated with calcium, phosphorus and vitamin D homeostatis within normal limits before, during, and after the study

Mean 24-hr urinary calcium showed no statistically significant changes in baseline/end-point analysis

Conclusion:  Treatment of severe, chronic psoriatic plaques with BID application with 15 mcg/g calcitriol ointment for 6 weeks resulted in clearance of 47% of the treated psoriatic plaques, and in considerable and definite improvement in a further 38%.  A statistically highly significant difference in global improvement between calcitriol and vehicle seen as early as 1 week after start of treatment.  


MC=multicenter; R=randomized; DB=double-blind; PC=placebo-controlled; BID=twice daily ; GSS=Global Severity Score

	Ref.
	Design
	Treatment
	N
	Duration
	Demographics
	End Points
	Results/Comments

	Zhu et al, 2007

Jadad Score: 2
	MC (5) R SB Noninferiority

Target margin for noninferiority:  0.6 points on global assess-ment of improvement score in both ITT-LOCF and PP popula-tions
	Calcitriol 3 mcg/g ointment BID, NMT 30 g/d (210 g/wk)
Calcipotriol 50 mcg/g ointment BID, NMT 14.3 g/d (100 g/wk)

	250

(125 in each group)
	12 wk
	Inclusion:

18 to 65 years of age

Mild to moderate chronic plaque-type psoriasis involving up to 35% of body surface area

Target lesions to be treated were at least 3 cm in diameter

Exclusion:

Pregnacny

Other forms of psoriasis

Rapidly progressing, unstable psoriasis

Hypercalcemia

Renal dysfunction

Calcium nephrolithiasis

Use of topical antipsoriasis medication within 2 weeks or systemic antipsoriasis medication within 8 weeks

Demographics:

Mean age 41.7+/-12.2 years

65.6% male

100% Asian

Mean affected BSA=18%


	Primary:
Investigator’s Global Assessment of Improvement
Other:

Global Assessment of Improvement by subject

Dermatological Sum Score

Cutaneous Safety Assessment 

Cutaneous Discomfort Assessment

Adverse Events
	End of 12 weeks:
Mean global assessment of improvement by the investigator was 2.22 for calcipotriol and 2.27 for calcitriol

Mean global assessment of improvement by the subject was 2.09 for the calcipotriol group and 2.12 for the calcitriol group

95.7% of cacitriol treated patients showed at least marked improvement compared to 85% of those treated with calcipotriol (NSD)
Mean DSS decreased from 8.14 to 1.87 in calcipotriol group and from 8.10 to 2.54 in the calcitriol group

Investigator assessed cutaneous safety score was higher with calcipotriol (0.3) than with calcitriol (0.1), which shows a better local tolerance for calcitriol

8.9% of calcipotriol treated patients had ‘moderate or severe’ local reaction while only 0.8% of calcitriol treated patients had reactions.  This is a statistically significant difference in favor of calcitriol (P=0.0035)

Subject rated cutaneous discomfort was 0.4 with the calcipotriol group and only 0.2 in the calcitriol group

22 adverse events occurred during the 12 week study with 14 (11.2%) patients reporting mild to moderate skin irritation in the calcipotriol group compared to only 4 (3.2%) subjects in the calcitriol group.  One (0.8%) subject from the calcitriol group reported mild pruritis.
WDAEs:  2 (1.6%) in calcitriol group vs. 6 (4.8%) in calcipotriol group

Conclusion: Calcitriol 3mcg/g ointment was found to be NOT inferior to calcipotriol 50 mcg/g, while showing a statistically superior safety profile.

	Ortonne et al, 2003
Jadad Score: 3

	MC, R, SB, L/R
	Calcitriol 3 mcg/g ointment BID

Calcipotriol 50 mcg/g ointment BID


	N=75
	6 weeks
	Inclusion:

18 to70 years of age

Mild to moderate chronic plaque psoriasis

1 to 4 pairs of bilateral and symmetrical lesions on face, hairline, retroauricular or flexural areas

No concomitant disease

No presence of other  forms of psoriasis

No history of hypercalcemia

No renal dysfunction

Demographics:

Mean age 45.7 years

53% male

100% Caucasian
	Primary: 

Difference in mean worst score for erythema, edema, and stinging/burning across target lesions for a given patient and treatment (defined as sum of worst scores of target lesions on 1 side divided by the number of target lesions on that side). 

Other:

Investigator’s Global Assessment of Improvement

Investigator’s Global Assessment of Safety

Patient preference

Safety
	Calcitriol and calcipotriol led to clearing of at least one target lesion in 21 (28%) subjects each

The Investigator’s Global Assessment of Improvement was significantly greater for calcitriol-treated lesions (P<0.02).  Greatest difference was observed for flexural areas where 20 (67%) with calcitriol vs. 10 (33%) with calcipotriol

Based on the patient’s efficacy preference 44% of patients considered efficacy to be greater on the calcitriol -treated side than on the calcipotriol-treated side, whereas 29% of patients reported the opposite. The patient’s global preference showed a statistically significant difference in favor of calcitriol (P<0.02), with 57% of patients rating calcitriol as being better or much better than calcipotriol.

Perilesional erythema, perilesional edema, and stinging/burning were all significantly less severe with treatment with calcitriol 3 mcg/g ointment than with calcipotriol. The difference was especially marked for erythema and burning/stinging.

Mean Worst Scores 

 SHAPE 



The Investigator’s Global Assessment of local Safety showed that calcitriol was better tolerated than calcipotriol.  

In terms of local tolerability evaluated by the patients themselves, 37 (49.3%) patients considered treatment with calcitriol better or much better tolerated than calcipotriol, where as eight (10.7%) patients preferred calcipotriol (P<0.0001).

Ten treatment-related dermatological events occurred in eight patients, including one patient who experienced skin discomfort on both sides. All other events occurred only on the calcipotriol-treated side (irritant dermatitis, contact dermatitis).

Conclusion:  In this study, calcitriol was found to be better tolerated and appeared more effective in the treatment of psoriasis in sensitive areas.


MC=multicenter; R=randomized; B=investigator blinded; L/R=left-right intra-individual; BID=twice daily.

	Ref.
	Design
	Treatment
	N
	Time
	Demographics
	End Points
	Results/Comments

	Lahfa et al.,
2003

Jadad Score: 2
	MC, R, SB, PG, Bitherapy (2 or 4 week initial treat-ment phase, then maintenance for up to 12-weeks total therapy.)

A probability level of 5% was used as the basis for determining statistical non-inferiority.  This sought to shoe that the difference in least-square means between the two groups was greater than or equal to -15% of baseline PASI at 2 and 12 weeks.
	Calcitriol 3 mcg/g ointment QAM + clobetasol propionate 0.05% cream QPM x 2 or 4 weeks, then calcitriol ointment BID
Calcipotriol 50  mcg/g ointment QM + clobetasol propionate 0.05% cream QPM x 2 or 4 weeks, then calcipotriol ointment BID


	N=125

n=61

n=64
	12 weeks
	Inclusion:

≥18 years of age

Stable mild to moderate chronic plaque psoriasis

≤30% BSA involvement

No other forms psoriasis, hypercalcemia, renal dys-function, requirement for calcium or vitamin D, use of other topicals for psoriasis within 2 weeks, systemic therapies within 4 weeks, or retinoids within 8 weeks

Demographics:

Mean age 49-50 years

>96% Caucasian

Mean BSA involvement ~13%

Mean PASI score ~ 6.7-6.9
	Primary:

Investigator’s Global Assessment of Improvement

Secondary:

PASI score

Patient’s Global Assessment of Improvement

BSA involvement

Cutaneous safety (4-point scale) 

Adverse events
	In the intention-to-treat (ITT) population: 

No difference between treatments was observed in the Investigator’s global Assessment of Improvement (primary outcome measure) at any evaluated time point.

Test for non-inferiority  using the PASI indicated that calcitriol regimen was not significantly worse than the calcipotriol regimen

PASI, Patient Global Assessment of Improvement, and BSA involved by psoriasis showed no significant differences between the treatment groups at any evaluated study time point.

No significant difference in cutaneous safety was observed between the calcitriol group or calcipotriol group. 

Four patients in the calcitriol group (6.6%) and 3 patients in the calcipotriol group (4.7%) experienced at least one treatment-related adverse event.  The most frequently reported adverse events considered to be treatment-related were dermatological, including erythema, fissures, and skin infections (5 calcitriol, 6 calcipotriol).  Five of these events were rated as severe.

Two patients from the calcitriol group and no patients from the calcipotriol group withdrew due to adverse events.  

Conclusion: Calcitriol 3 mcg/g ointment and calcipotriol 50 mcg/g ointment were equally effective and well tolerated as maintenance therapy following 2 or 4 weeks of initial combination treatment with clobetasol propionate cream in patients with mild to moderate plaque-type psoriasis. 

	Camarasa et al, 2003

Jadad Score: 3

	MC, R, SB
	Calcitriol 3 mcg/g ointment 

Betamethasone dipropionate 0.05% ointment
	N=258

n=128

n=130
	8 weeks
	Inclusion:

Moderate severity      (≥ grade 2 GSS)

Exclusion:

No psoriasis treatment in previous 2 months

Medications or conditions that might interfere with assessment

Concomitant skin infection

Relevant abnormalties in laboratory parameters

Demographics:

Mean age 43 (15-83)

Mean BSA  ~24-26%

Mean PASI ~15
	Primary:

Overall global improvement score of treated psoriatic lesion (GIS, 0 none and 4 very severe)

Secondary:

PASI score

GSS

Adverse events
	In the intention-to-treat (ITT) population: 

During 6 weeks of BID treatment, both calcitriol 3 mcg/g and betamethasone dipropionate 0.05% ointment were efficacious

Mean GIS was 2.31 for calcitriol-treated patients vs. 2.55 for betamethasone-treated patients (P≤0.05)

Proportion of patients whose psoriasis completely cleared was twice as large with betametheasone dipropionate ointment (20%) vs. calcitriol ointment (9%). NNTcalc (95% CI):  9 (5–42)
Both treatment groups showed a clinically significant decrease in GSS (1.58 for calcitriol group and 1.36 for betamethasone group, P≤0.05

PASI reduction at endpoint was comparable between the groups (P≥0.05)

Proportion of responders remaining in remission at 8 weeks post-treatment (48% and 25% for the calcitriol and betamethasone groups, respectively) was statistically significant (P≤0.01) in favor of calcitriol (NNTcalc, 95% CI:  5 (3–9)).
Systemic safety of both ointments was good and no clinically relevant differences between the treatment groups

Conclusion: A good clinical response in chronic plaque psoriasis can be achieved using BID applications of either calcitriol 3 mcg/g ointment or betamethasone dipropionate 0.05% ointment over 6 weeks.  The effect of treatment is likely to persist for longer following calcitriol treatment than betamethasone diproprionate treatment.



	Ring et al, 2001

Jadad Score: 2

	MC, R, DB, PC, PG
	Calcitriol 3 mcg/g ointment BID + UVB

Vehicle BID + UVB

Maximum of 24 UVB sessions over 8 weeks


	N=104

n=51

n=53
	8 weeks
	Inclusion:

>18 years of age

Chronic plaque psoriasis

Global severity >2 (moderate) 

Skin type I-IV

Exclusion:

Concomitant bacterial, fungal, or viral conditions

Systemic or intralesional therapy within 2 months

Phototherapy within 2 months

Topical treatments

Demographics:

Mean age 44.5 years
	Primary:

Global improvement score (-1=worse to 4=clearing)

Secondary:

GSS

PASI

Safety
	Mean overall global improvement increased throughout the study in both treatment groups. A statistically significant difference (P<0.05) between the treatment groups in favor of the calcitriol treatment group was apparent from week 1. 

At week 8, 45% of patients in the calcitriol/UVB treatment group showed considerable improvement or clearing compared with 20% (11 patients)  of the vehicle/UVB treatment group. 

Both treatment groups experienced a decrease in the global severity of psoriatic lesions over the study period. The difference between treatment groups reached significance (P=0.02) by week 8 in favor of the calcitriol/UVB treatment group.

PASI scores for the calcitriol/UVB-treated patients were significantly lower (P<0.05) than those for the vehicle/UVB-treated patients beginning at week 4 and this was maintained through week 8.

With differences between treatment groups in clinical response, patients treated with calcitriol/UVB needed less phototherapy and therefore were exposed to 34% less radiation than those treated with vehicle/UVB.

Treatment-related adverse events were reported by 11 (22%) patients receiving calcitriol compared with 13 (25%) patients receiving the vehicle ointment. Most adverse events were mile to moderate in severity and some events could be attributed to the effects of phototherapy. Three patients discontinued treatment due to adverse events: one patient in each group developed a rash thought to be probably treatment related; on calcitriol-treated patient had suspected diverticulitis considered unrelated to study medication. 

Conclusion:  Calcitriol 3 mcg/g ointment combined with UVB phototherapy was significantly more effective in the treatment of plaque psoriasis than UVB phototherapy alone.


MC=multicenter; R=randomized; SB=Single (investigator)-blinded; DB=double-blind; PC=placebo-controlled; PG=parallel-group; QAM= every morning; QPM=every evening; BID=twice daily; BSA= body surface area; PASI= Psoriasis Area and Severity Index; GSS=Global Severity Score.

	Liao et al 2007

Jadad Score: 5
	SC R DB PG
	Calcitriol 3 mcg/g ointment BID

Tacrolimus 0.3 mg/g ointment BID


	N=50
n=25

n=25
	6 wk
	Inclusion:

18 to 70 years of age

Chronic plaque-type psoriasis involving the face or genitofemoral area
Exclusion:

Patients taking medications known to worsen psoriasis, which include lithium, beta-blockers, ACEI
Patients with a condition requiring the use of supplemental calcium or vitamin D
A washout period of 1 week was needed for patients using corticosteroid, NSAID, anthralin, vitamin D derivative, coal tar, or salicylic acid containing topical preparations.
A washout period of two weeks was used for those undergoing ultra-violet light therapy.

A four week washout period was needed for patients using systemic therapy with cyclosporine, methotrexate, acitretin, or isotretnoin.

Demographics:

Mean age 39.6 years

73.5% male
	Primary:

Mean reduction from baseline in target area score (TAS)
Other:

Complete or almost complete clearance according to Physician’s Global Assessment (PGA)
Investigator’s Global Tolerance Assessment

	In the intention to treat (ITT) population:

The calcitriol group demonstrated a greater degree of perilesional erythema than the tacrolimus group (58.3% v. 16% P=.004).
At the end of study tolerance in both groups was excellent in more than 90% of patients (92% in calcitriol group and 90% in tacrolimus group).  Only 1 patient had poor tolerance due to moderate stinging (tacrolimus group).
Mean TAS score decreased 51.4% in the calcitriol group (from 6.8 to 3.3), and 63.8% in the tacrolimus group (5.8 to 2.1).
Overall global improvement increased throughout the study for both the calcitriol and tacrolimus groups.  The tacrolimus group had higher global improvement scores than the calcitriol group (3.48 v. 2.67 P=0.066).
60% of the tacrolimus group reached complete or almost complete clearance at the end of study compared to 33.3% of calcitriol group (P<0.05). 
Three patients withdrew from the study for nonmedical reasons.  All were from the calcitriol group.
Conclusion: Study showed that both tacrolimus and calcitriol are well tolerated and effective treatments.  Tacrolimus was more effective than calcitriol at the 6 week mark, but the difference was not significant (P=0.066).  


	Ref.
	Design
	Treatment
	N
	Time
	Demographics
	Results/Comments

	Langner, et al. (1996) and Gerritsen, et al. (2001)
Sponsor:  Solvay-Dupbar B,V.,

Weesp, Tbe Netherlands
	MC (20) OL OS

The Netherlands, U.K., New Zealand, Poland
	Calcitriol 3 mcg/g ointment (Silkis, Galderma UK) b.i.d. to all lesions except those on head; could wash off after 8–12 h

No occlusion.
Mean quantity of ointment used was 6 g/day (range 1-24 g/day; N = 80).
	257 entered

253 evaluable
	Up to 78 wk (from date of entry of first patient)
	Adult (≥ 18 yo) outpatients with chronic plaque psoriasis.

Exclusions:  other types of psoriasis;: had received any systemic or intralesional photo(chemo)therapy for psoriasis during the previous 2 mos; had used topical psoriasis therapy, with the exception of emulsifying ointment and/or tar shampoos during the week before the start of therapy; were receiving any concomitant medication or were suffering from any diseases (including skin infections) which might interfere with the assessment of the efficacy, safety or tolerability of the study drugs; hypersensitivity to vitamin D or its analogues; pregnancy.

Age, mean ± SD, y:  42.1 ± 12.9

Male, n (%):  157 (61% of 257)

Duration of Psoriasis, mean ± SD, y:  202.9 ± 140.4

Total Body Surface Area, %:  14.0 ±14.2

Moderate disease:  41%

Severe disease:  43%

Very severe disease:  4%
	219 pts were treated continuously for >/= 3 mo, 149 for >/= 6 mo, 75 pts for >/= 12 mo and 16 pts for >/= 18 mo.

46 pts (18%) withdrew  prematurely because their psoriasis improved or cleared, 7 (2.8%) withdrew due to local intolerance and 1 (0.4%) due to hypercalcemia. 

WDIE:  108 pts (42.7%) (including those with initial improvement in first few wks to mos but subsequently no further improvement or deterioration). (According to the authors, this relatively high rate is not uncommon in long-term studies of this type.)

No SAEs or deaths occurred.

15% of pts experienced transient skin irritation (generally mild). 

8 WDAEs thought to be related to the study medication:  7 skin irritation reactions; 1 transient, asymptomatic slight hypercalcemia.

No statistically or clinically significant lab changes (baseline to endpoint).  However, Gerritsen, et al. reported 5 cases (2%) of hypercalcemia, 4 of which normalized during treatment (using albumin-adjusted total calcium levels).
Definite or considerable improvement:  96 (40.1%) pts.

Clearance: 39 pts (16.3%) .

Relapse within 3 mo:  11 (23%) of 46 pts.

Relapse after 3 mo:  6 pts 

Severe or very severe psoriasis:  120 pts (47.4%) at baseline vs. 54 (21.4%) at end-point

No or slight psoriasis:  19 (7.5%) vs. 98 (38.8%).

Severe, distressing pruritus:  4.3% of pts at baseline vs. 1.2% at the 3- and 12-mo assessments. 

No specific complaint of pruritus:  17% of pts at baseline vs. 48.4% at 3 mo and 38.7% at end point. 

PASI score showed a 53.2% reduction after 3 mo and was maintained for the rest of the study



Mean Score�
Calcitriol�
Calcipotriol�
P-value�
�
Perilesional erythema�
0.46�
0.82�
0.001�
�
Perilesional edema�
0.004�
0.16�
0.02�
�
Stinging/burning�
0.36�
0.8�
0.001�
�
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