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Comparative safety of topical calcipotriol (0.005%) versus topical corticosteroid (betamethasone 0.1%) in plaque type psoriasis 
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	Abstract
	Objective To compare the safety of topical calcipotriol (0.005%) and topical corticosteroid (betamethasone 0.1%) in the treatment of plaque type psoriasis.

Patients and methods A clinical trial was carried out from January 2012 to August 2012 and patients of plaque type psoriasis attending outpatient department of Dermatology and Venereology, Bangabandhu Sheikh Mujib Medical University, Dhaka were the study population. Patients were divided into two groups, group A (n=15) was treated with topical calcipotriol (0.005%) ointment and group B (n=15) with topical corticosteroid (betamethasone 0.1%) ointment for 8 weeks. 

Results Adverse effects were found in 11 (73.3%) respondents in group A and 10 (66.7%) in group B. Among the adverse effects, desquamation, dry skin, irritation, itching, burning sensation, telangiectasia were commonly found. 

Conclusion The safety level of topical calcipotriol (0.005%) is almost same as that of betamethasone in the treatment of plaque type psoriasis. 
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Introduction 
Psoriasis is a common, chronic, inflammatory disease of the skin characterized by round, circumscribed, erythematous, dry, scaling plaques of varying sizes and covered by grayish white or silvery white scales, affecting approximately 2% of the population and leads to considerable impairment of the quality of life of the affected patients.1,2 Both genetic and environmental factors have been implicated in the pathophysiology of psoriasis.3 About 35% of patients with psoriasis have a family history of the disease. Treatment of psoriasis involves traditional therapeutic agents which target abnormal keratinocyte proliferation and differentiation or induce general immunosuppression, thereby producing temporary improvement, partial response, or serious adverse effects.4,5 Address for correspondence
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Calcipotriol ointment is a synthetic topical vitamin D analog considered being as effective as other vitamin D analogs.6,7 At appropriate concentration, calcipotriol causes a decrease in the proliferation and an increase in the morphologic and biochemical differentiation of keratinocytes, hence regulates their proliferation and differentiation.8 Calcipotriol ointment has been extensively evaluated for the treatment of chronic plaque type psoriasis and has been shown to be effective, in a number of short-term and long-term clinical trials.9 Betamethasone is a class III potency, synthetic, fluorinated topical steroid. Corticosteroids improve several markers of inflammation (infiltrate, erythema, edema, and hyperproliferation) in psoriasis vulgaris without affecting terminal differentiation. They also inhibit production of cytokines (IL-1, IL-6, IL-8, tumor necrosis factor-α, interferon-γ), reduce mediators of inflammation (prostaglandins, leukotrienes, nitric oxide), decrease the abnormal CD4:CD8 ratio and the number and activity of Langerhans’ cells.10
For decades, topical corticosteroids, particularly high-potency steroids, have been the mainstay in the topical treatment of psoriasis. Psoriatic patients with thick plaques often require treatment with the highest potency corticosteroids and are prone to multiple side effects with long term use.11 Calcipotriol is generally considered to be as effective as corticosteroid (betamethasone), in some studies in plaque psoriasis. Topical calcipotriol (0.005%) is found more effective than the conventional topical corticosteroid (betamethasone 0.1%) in some studies.12-14 Safe and effective therapeutic options for plaque psoriasis are limited and the results are not satisfactory to some extent. Therefore the purpose of the present study was to compare the safety level of topical calcipotriol (0.005%) and topical corticosteroid (betamethasone 0.1%) in plaque type psoriasis. 
Patients and methods
This clinical trial was carried out in the department of Dermatology and Venereology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh. Thirty patients clinically and histopathologically diagnosed as chronic plaque type psoriasis were enrolled. Inclusion criteria were all patients with chronic plaque type psoriasis with Psoriasis Area and Severity Index (PASI) < 7 (mild type), patients having serum calcium level within normal limit, age ≥18 years of both sexes and willing to participate and comply with the study procedure. Exclusion criteria were acute guttate, pustular, severe or erythrodermic psoriasis, psoriasis which is predominantly located in the skin folds, face or scalp, treatment for plaque type psoriasis with corticosteroid agents, vitamin D analogues, or tacrolimus within the last 3 months, systemic anti-psoriatic treatment or PUVA within 16 weeks period prior to visit, pregnant or lactating women, patients under treatment with retinoids or antibiotics, patient with known or suspected renal/ hepatic disease/ hematological disease and history of acute or chronic active infections.
Fifteen patients were treated with topical calcipotriol (0.005%) ointment (group A) and fifteen patients with topical corticosteroid (betamethasone 0.1%) ointment (group B). Purposive type of non-probability sampling method was followed in this study. 
Complete history, general physical and dermatological examinations were done for all enrolled patients. Baseline investigations included complete blood count (total count, differential count of white blood cell), platelet count, Hb%, ESR, serum creatinine, serum alanine transaminase, random blood sugar, serum calcium level, serum albumin, serum total protein and pregnancy test as required were done. 
These patients were divided following random number table as group A and group B. Group A were treated with calcipotriol (0.005%) twice daily and group B were treated with topical corticosteroid (betamethasone 0.1%) twice daily. They were treated for the period of 8 weeks. The results of the cases of both group A and group B were evaluated at the end of 8 weeks. Patients were examined at baseline, and after 4 weeks of treatment followed by re-examination at weeks 8. Erythema, induration and scaling were recorded in term of PASI (Psoriasis Area and Severity Index) at baseline, after 4th weeks and 8th weeks of therapy by single investigator. Percentage of PASI score reduction is used for assessment the efficacy of drug. Photographs of all lesions at baseline and at the end of 8th week were taken for subsequent assessment and comparison. 
Safety of the medications were assessed by observing the side effects such as itching, hyperesthesia, erythema, irritation and burning, telangiectasia, atrophy of skin etc. Follow-up laboratory investigations were complete blood count (total and differential count of white blood cell, hemoglobin and ESR, platelet count, serum alanine transaminase (S. ALT), serum creatinine, serum calcium level, random blood sugar and serum total protein and serum albumin level.
Data processing and analysis 
Data analysis was performed by Statistical Package for Social Science (SPSS), version-16. Level of significance was set at 0.05 and confidence interval at 95% and measured by using chi square (χ2) test, paired and unpaired t-test. 
Results
Both groups were well-matched in terms of pre-treatment characteristics (Table 1). The mean age was 34.7±12.7 years and 34.5±15.8 years in group A and group B, respectively. There were 7 (46.7%) males in group A and 8 (53.3%) in group B. Family history of same disease was found 4 (26.7%) in group A and 1 (6.7%) found in group B. Regarding the duration of illness, most of the patients suffered 1-5 years in both group The mean duration of illness was 5.5±3.7 years in group A and 4.4±3.5 years in group B. There is no statistically significant difference between two groups in terms of age, sex, family history of same disease and duration of illness (p>0.05). 
Table 1 Distribution of patients by baseline characteristics in group A (calcipotriol) and group B (betamethasone).
	
	Group A
(n=15)
	Group B 
(n=15)

	
	N (%)
	N (%)

	Age (in year)
	
	

	20
	1 (6.7)
	3 (20)

	[bookmark: _Hlk292872475]21-30
	7 (46.7)
	6 (40.0)

	31-40
	3 (20)
	1 (6.7)

	41-50
	2 (13.3)
	1 (6.7)

	>50
	2 (13.3
	4 (26.7)

	Mean±SD
	34.7±12.7
	34.5±15.8

	Sex
	
	
	

	Male
	7 (46.7)
	8 (53.3)

	Female
	8 (53.3)
	7 (46.7)

	Family history of disease

	Yes
	4 (26.7)
	1 (6.7)

	No
	11 (73.3)
	14 (93.3)

	Duration of illness (years)

	1-5
	8 (53.3)
	10 (66.7)

	6-10
	6 (40.0)
	4 (26.7)

	>10
	1 (6.7)
	1 (6.7)

	Mean±SD
	5.5±3.7
	4.4±3.5


Not significant P value reached from unpaired t-test and chi square test.

Table 2 Comparison of Psoriasis Area and Severity Index (PASI) in group A (calcipotriol) and group B (betamethasone).
	
	Group A 
(n=15)
	Group B
(n=15)

	Baseline mean PASI
	6.7±4.5
	5.5±4.2

	After 4th week mean PASI
	3.4±2.6
	3.1±2.1

	Reduction after 4th weeks (%)
	39.4%
	35.4%

	After 8th week mean PASI
	2.0±1.4
	2.5±1.4

	Reduction after 8th weeks (%)
	59.6%
	60.7


Not significant P value reached from unpaired t-test.
Table 3 Comparison of adverse effects in two treatment groups, group A (calcipotriol) and group B (betamethasone).
	
Adverse effects 
	Group A
(n=15)
	Group B
(n=15)

	
	N (%)
	N (%)

	Adverse effects present 
	11 (73.3)
	10 (66.7)

	Adverse effects absent
	4 (26.7)
	5 (33.3)

	Adverse effects noted
	
	

	Desquamation 
	4 (26.7)
	2 (13.3)

	Dry skin 
	4 (26.7)
	2 (13.3)

	Irritation 
	4 (26.7)
	2 (13.3)

	Burning sensation 
	2 (13.3)
	2 (13.3)

	Erythema 
	1 (6.7)
	1 (6.7)

	Hyperesthesia 
	1 (6.7)
	1 (6.7)

	Itching 
	0 (0)
	1 (6.7)

	Atrophy
	0
	1 (6.7)

	Telangiectasia 
	0 (0)
	2 (13.3)

	Others
	1 (6.7)
	2 (13.3)


Not significant P value reached from chi square test.

Table 4 Comparison of laboratory reports at baseline and at follow-up in group A (calcipotriol) and group B (betamethasone).
	Investigation

	Group A
(n=15)
	Group B 
(n=15)

	
	Mean
	Mean

	Hb (gm/dl.)
	
	

	Baseline
	12.3±1.9
	13.2±1.0

	8th weeks
	12.4±1.8
	13.0±1.2

	ESR (in 1st hr.)
	
	

	Baseline
	22.7±18
	17.0±11.9

	8th weeks
	19.1±15.1
	15.3

	WBC (×109/L)
	
	

	Baseline
	9.2±2.3
	9.0±1.9

	8th weeks
	8.5±2.3
	8.9±2.3

	Platelet count ((×109/L))
	
	

	Baseline
	276±62.6
	270.7±54

	8th weeks
	255.6±36.5
	259.1±45.1

	Serum ALT (U/L)
	
	

	Baseline
	29.5±11.8
	24.1±10.5

	8th weeks
	27.8±15.2
	26.0±7.3


Not significant P value reached from unpaired t-test.
Mean PASI score of group A and group B at baseline was 6.7±4.5 and 5.5±4.2, respectively. After 4th weeks therapy, the mean PASI score reduced to 3.4±2.6 and 3.1±2.1 for group A and group B, respectively. After 8th week, the score further decreased to 2.0±1.4 and 2.5±1.4 in group A and group B, respectively. The mean difference of PASI at baseline, after 4th week and after 8 weeks of therapy was not statistically significant (p>0.05) between two groups. The mean percentage of PASI reduction after 4th week of treatment was 39.4% and 35.4% in group A and group B, respectively (p>0.05). The mean percentage of PASI reduction after 8th week of therapy was 59.6% in group A and 60.7% in group B, respectively. The mean different was not statistically significant (p>0.05) between both groups (Table 2).
Table 3 shows the adverse effects of drug and types of adverse effect. Adverse effects was found 11 (73.3%) respondents in group A and 10 (66.7%) in group B. Desquamation was found 4 (26.7%) in group A and 2 (13.3%) in group B. Dry skin was found 4 (26.7%) and 2 (13.2%) in group A and group B, respectively. Atrophy was not found in group A and 1 (6.7%) was found in group B. Irritation was 4 (26.7%) and 2 (13.2%) in group A and group B, respectively. Erythema was found 1 (6.7%) in group A and 1 (6.7%) in group B. Itching was not found in group A and 1(6.7%) in group B. Hyperesthesia was 1(6.7%) in group A and 1(6.7%) in group B, respectively. Burning sensation was found 2 (13.2%) and 2 (13.2%) in group A and group B, respectively. Telangiectasia was not found in group A but 2(13.2%) in group B. Adverse effects of drug, was not statistically significant (p>0.05) between two groups. 
Hb%, ESR, total WBC, platelet count and serum ALT change are not statistically significant (p>0.05) between two groups during baseline and 8th weeks follow-up (Table 4).
Discussion
In our study, the mean difference of PASI at baseline, after 4th week and after 8th weeks of therapy was not statistically significant (p>0.05) between two groups. The mean percentage of PASI reduction after 4th week of treatment was 39.4 and 35.4 in group A and group B (p>0.05). The mean percentage of PASI reduction after 8th week of therapy was 59.6 in group A and 60.7 in group B, respectively. The study showed statistically significant reduction in PASI score from base line after 8 weeks of treatment in both treatment groups (p<0.001). These findings were consistent with other studies.16-18 Molin et al.16 showed that the mean reduction in the PASI in patients treated with calcipotriol was 3.3 and in patients treated with betamethasone 2.8. The reduction in PASI was statistically significant in both treatment groups. The mean percentage reduction in the PASI from baseline to end of treatment was 47.8% in patients treated with calcipotriol and in patients treated with betamethasone 45.4%.16 Cunliffe et al.17 conducted a study of 6 weeks in 409 patients. The reduction in PASI was statistically significant in all time points for both treatment groups. At the completion of 6 weeks of treatment, the mean reduction in the PASI in patients treated with calcipotriol was 5.50 and in patients treated with betamethasone 5.30.17 Kragballe et al.18 carried out a trial with three hundred forty five patients with psoriasis vulgaris. At the completion of 6 weeks of treatment, the mean reduction in the PASI in patients treated with calcipotriol was 68.8% and in patients treated with betamethasone 61.4%. The patients considered that 82.1% of calcipotriol treated sides and 69.3% of betamethasone treated sides had improved greatly or cleared up by the end of treatment. Thus calcipotriol ointment was superior to betamethasone ointment in psoriasis vulgaris. 18 Dahri et al.19 enrolled 60 patients and divided into two equal groups namely group A and group B. The improvement in the parameter of PASI observed in group A was 67.89% i.e. the mean change from 14.08±0.33 to 4.52±0.22; while improvement in the parameter of PASI observed in group B (Calcipotriol plus Betamethasone) is 81.495%, the mean change from 12.81±0.35 to 2.37±0.36. The results are highly significant i.e. (p<0.001) and showing great improvement in patient’s symptoms.19 Calcitriol ointment has been extensively evaluated for the treatment of chronic plaque-type psoriasis and has been shown to be effective, safe, and well-tolerated in a number of short-term and long-term clinical trials.20
In our study, adverse effects were found 11 (73.3%) respondents in group A and 10 (66.7%) in group B. Molin et al.16 conducted a study with 421 patients and randomized either to treatment with calcipotriol (210 patients) or betamethasone (211 patients). Adverse events were more frequent with calcipotriol than betamethasone. Lesional/perilesional irritation was the most common, reported by 16% in calcipotriol group and 9% in betamethasone group. Facial irritation was reported by 10% in calcipotriol group and 0.5% in betamethasone group. Epidermal thinning, atrophy of the skin and translucency of the skin were reported in three cases, treated with betamethasone group. Unacceptable adverse events like skin irritation caused withdrawal of six patients on calcipotriol and three on betamethasone. No serious event was reported. No significant change was found in serum calcium or in any other of the laboratory parameters during the treatment period. There was no evidence of hepatic or renal function being adversely affected by the treatments.16 Cunliffe et al.17 conducted a randomized, double-blind study of 6 weeks in 409 patients and safety were assessed at 2,4 and 6 weeks. Calcipotriol produced significantly more local side effects (19.5% compared with 3.9%); however these were minimal leading to withdrawal in only 3 of 205 patients. Both treatments were well tolerated.17
Kragballe et al.18 carried out a study with 345 patients with psoriasis vulgaris and were treated twice daily for 6 weeks with calcipotriol ointment and betamethasone ointment. Among 52 patients, 57 adverse events were reported. The most common adverse event, lesional/perilesional skin irritation was slightly but not significantly more common with calcipotriol treatment.18 The study conducted by Dahri et al.19 spanned over a period of three months (90 days). 30 patients, designated as group A, were treated with calcipotriol ointment and in the group B, calcipotriol plus betamethasone combined therapy was used. Among the patients, in group A, five patients reported itching and 3 of them discontinued the treatment. While in the group B, no patient complained about the itching. They concluded that betamethasone plus calcipotriol therapy is safer as it produces less adverse effects than calcipotriol alone.19
In a randomized, double-blind clinical trials, twice-daily application of calcitriol ointment for 8 weeks resulted in clearing or minimal residual psoriasis in approximately 34% of patients, compared with 12% to 22.5% of patients treated with the vehicle ointment. Treatment-related side effects were relatively minor and included erythema, pruritus, and general skin discomfort.20
Conclusion
We conclude that the use of calcipotriol (0.005%) and betamethasone (0.1%) has low safety profile in the treatment of plaque type psoriasis. A significant number of adverse effects was observed in both groups, especially at the initial stage of treatment. However, these were minor in nature and no patients had to discontinue the treatment and all the adverse effects remitted spontaneously without treatment during the study period. 
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