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			Abstract

			Background: Literature data on the association of psoriasis with vitamin D deficiency are still controversial. 

			Aim: To compare serum levels of vitamin D of adults with psoriasis without arthritis and controls.

			Materials and Methods: The analysis of vitamin D serum levels was performed by chemiluminescent immune-assay. Statistical data were evaluated by the tests: Fisher’s Exact, Student’s t and Mann-Whitney; the values were considered significant when P< 0.05.

			Results: The study included 36 patients with psoriasis, mean age was 45.8±14.4 years; 21 (58.3%) patients were male. The control group comprised 37 participants with a mean age of 40.3±12.1 years; 20 (54.1%) of these were male. There was no difference between the groups considering sex (P=.815) and age (P =.088). BMI for the psoriasis and control groups were 27.2±4.1kg/m2 and 27.2±4.8kg/m2 (P=0.921), respectively. The laboratory tests showed no significant difference between the groups for vitamin D (p=0.408), calcium (p=0.074), phosphorus (p=0.670), parathyroid hormone (0.791), total alkaline phosphatase (0.204). Most cases (52.8%) and controls (66.7%) had deficient levels of vitamin D. Insufficient levels vitamin D were found in 36.1% of cases and 16.7% of controls. Adequate levels of vitamin D were found in 11.1% of psoriatic patients and 16.7% of controls. There was no statistically significant difference between the groups (p=0.169).

			Conclusion: The exact role of vitamin D in psoriasis need to be further studied. We emphasize the high prevalence of inadequate vitamin D levels in both groups.
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			Introduction

			Psoriasis is a chronic inflammatory autoimmune disease that affects about 1-3% of the world population [1,2]. Several comorbidities have been associated with psoriasis as obesity, diabetes mellitus, hypertension. More recently some studies showed a possible association with low bone mineral density [3]. Literature data on the association of psoriasis with vitamin D deficiency are still controversial [4]. Vitamin D is considered the oldest hormone on earth and its main source comes from the exposure of the skin to ultraviolet B. In addition to the already well-established benefit in calcium homeostasis, it is known that the potential actions of vitamin D is very broad. Vitamin D receptors have been identified in several cells as in the enterocytes, osteoblasts, immune cells, parathyroid cells, keratinocytes and ovarian cells [4]. This study compares serum levels of vitamin D of adults with active psoriasis without arthritis and patients seen at the outpatient dermatology clinic.

			Materials and Methods

			We studied adult patients with a clinical and/or histological diagnosis of psoriasis without joint complaints who were seen 

at the Dermatology Outpatient Clinic of the Santa Casa de Belo Horizonte Hospital, Brazil. All the patients were evaluated by a professional experienced in psoriasis diagnosis and treatment. The exclusion criteria were postmenopausal women; men older than 70 years of age; smoking, alcohol dependence; presence of other chronic inflammatory diseases; a report or confirmed diagnosis of neoplasia or HIV infection; use of systemic retinoid in the previous 12 months; current use of systemic glucocorticoids, insulin, statins, growth hormone (GH), anabolic agents, or hormone replacement therapy; pregnancy or lactation. The control group included voluntary patients without psoriasis or other inflammatory diseases, matched for sex and age, who received care at the Dermatology Outpatient Clinic of the Santa Casa de Belo Horizonte Hospital.

			The data were collected during a routine visit for psoriasis follow-up at the Dermatology Outpatient Clinic of the Santa Casa de Belo Horizonte Hospital. The demographic and anthropometric data were obtained from interviews and medical examinations. Blood samples for analysis were collected after eight hours of fasting. 

			The analysis of vitamin D serum levels was performed by chemiluminescent immune-assay and values <20 ng/ml were considered deficiency, from 20 to<30ng/ml insufficiency and ≥30ng/ml sufficiency. Statistical data were evaluated by the tests: Fisher’s Exact, Student’s t and Mann-Whitney; the values were considered significant when P<0.05.

			Results

			In the period of May through November 2012, the study included 36 patients with psoriasis without joint complaints. The patients’ mean age was 45.8±14.4 years; 21 (58.3%) of the patients were male. The mean reported duration of disease was 12.6±9 years. Twenty-two (61.1%) patients were receiving systemic treatment and three (8.6%) patients had PASI (Psoriasis Area and Severity Index) ≥10 which is considered a moderate to severe disease. The control group comprised 37 participants with a mean age of 40.3±12.1 years; 20 (54.1%) of these were male. There was no difference between the groups with respect to sex (P=.815) and age (P=.088). The values of BMI for the psoriasis and control groups were 27.2±4.1kg/m2 and 27.2 ± 4.8kg/m2 (P = 0.921), respectively.

			The laboratory tests showed no significant difference between the groups for vitamin D (p=0.408), calcium (p=0.074), phosphorus (p=0.670), parathyroid hormone (0.791), total alkaline phosphatase (0.204) (Table 1). Most cases (52.8%) and controls (66.7%) had deficient levels of vitamin D. Insufficient vitamin D levels were found in 36.1% of cases and 16.7% of controls. Adequate levels of vitamin D were found in 11.1% of psoriatic patients and 16.7% of controls. There was no statistically significant difference between the groups for vitamin D levels (p=0.169) (Table 2).

			Table 1: Laboratory tests of patients with psoriasis (n=36) and controls (n=37).

			
				
					
					
					
					
				
				
					
							
							Test

						
							
							Psoriasis

						
							
							Control

						
							
							P-value

						
					

					
							
							Vitamin D (ng/mL)#

						
							
							20.6 (10.6)

						
							
							19.9 (14.8)

						
							
							0.408

						
					

					
							
							Calcium (mg/dL)

						
							
							8.4 (0.5)

						
							
							8.6 (0.7)

						
							
							0.074

						
					

					
							
							Phosphorus (mg/dL)

						
							
							3.2 (0.4)

						
							
							3.3 (0.6)

						
							
							0.67

						
					

					
							
							Parathyroid hormone (pg/mL)#

						
							
							36.1 (15.2)

						
							
							36.8 (18.7)

						
							
							0.791

						
					

					
							
							Total alkaline phosphatase (U/L)

						
							
							92.4 (43.0)

						
							
							77.9 (20.2)

						
							
							0.204

						
					

					
							
							*Values expressed as mean (Standard Deviation)/ #n=36 cases and 36 controls.

						
					

				
			

			Table 2: Levels of vitamin D (ng/ml) in cases and controls*.

			
				
					
					
					
					
				
				
					
							
							Levels of Vitamin D

						
							
							Case

						
							
							Controls

						
							
							Total

						
					

					
							
							Deficient

						
							
							19 (52.8%)

						
							
							24 (66.7%)

						
							
							43 (59.7%)

						
					

					
							
							Insufficient

						
							
							13 (36.1%)

						
							
							6 (16.7%)

						
							
							19 (26.4%)

						
					

					
							
							Sufficient

						
							
							4 (11.1%)

						
							
							6 (16.7%)

						
							
							10 (13.9%)

						
					

					
							
							Total

						
							
							36

						
							
							36

						
							
							72

						
					

					
							
							*(P=0.169)

						
					

				
			

			Discussion

			Vitamin D has a number of functions in the skin inhibits proliferation and promotes the differentiation of keratinocytes, modulates the humoral and cellular immune system and participates in the hair cycle. These actions are due to the binding of vitamin D in their receptors present in keratinocytes. These cells in turn are themselves capable of producing vitamin D which acts on receptors in an autocrine action. The importance of vitamin D in psoriasis can be demonstrated by a good therapeutic response to vitamin D analogues used topically in the treatment of this disease such as calcipotriol. Recent studies have shown that vitamin D can act on the immune system by inhibiting important cytokines for Th1 and Th17 differentiation that are one of the most important pathways in the pathophysiology of psoriasis [4-6]. However, what is not clear yet is whether serum vitamin D or vitamin D locally produced by keratinocytes themselves is the responsible for these effects. There are few randomized controlled studies on the effect of oral supplementation of vitamin D in psoriasis and none was able to show real benefit [7].

			In this research, no difference was found in the concentrations of vitamin D between the patients with psoriasis and controls. The literature is controversial regarding the greater prevalence of vitamin D deficiency in patients with psoriasis. Patients with psoriasis were believed to have higher levels of vitamin D because they are frequently instructed to have greater sun exposure, since the lesions respond well to ultraviolet radiation. Nonetheless, some studies have shown that vitamin D levels may be actually lower in this population in particular, whether due to impracticability of sun exposure or fear of exposing the lesions in public, or even as a result of keratinocyte dysfunction and inability to initiate adequate production of vitamin D in the skin. Three studies involving 43, 46, and 145 patients with psoriasis found significantly lower concentrations of vitamin D in the patients with psoriasis compared to controls [8-10]. Vitamin D participates in the keratinocyte growth and differentiation process and also seems to influence the immune function of dendritic cells and T-lymphocytes, being capable of inhibiting the production of IL-2 and IL6, which would account for the fact that vitamin D levels are altered in patients with psoriasis [11]. However, a large population-based study with 148 cases of psoriasis and 5,693 controls found no difference in vitamin D concentrations between the groups [10]. Solak et al. [12] studied a quite similar population studied in this research and also found no statistically significant difference in the levels of vitamin D compared to controls. A recent Brazilian study also failed to demonstrate difference in the vitamin D levels between psoriasis patients and controls [13] as well as Cubillos et al. [7] in Germany.

			Another important aspect of the results that should be noted is that the average values of vitamin D found both in patients (20.6ng/ml) and controls (19.9ng /ml) are on the boundary between the levels considered deficient and insufficient according to the Brazilian and American societies of endocrinology. Only 11.1% of cases and 16.7% of controls had vitamin D levels above 30ng/ml which is the level considered sufficient. Zuchi et al. [13] found similar values in another Brazilian state: 10% of cases and 20% of controls had sufficient levels of vitamin D demonstrating the high prevalence of deficient /insufficient levels not only in patients with psoriasis but also in the controls. These data are consistent with other research in the country that found average levels of Vitamin D of 21.4% with a prevalence of deficiency above 77% [14]. The fact that the population of this study show high BMI can justify an even higher prevalence of deficient /insufficient levels of vitamin D since obesity tend to be associated with lower levels of this vitamin due to the storage of the fat-soluble vitamin in the fatty tissue. Different from other studies, this study evaluated not only vitamin D but also other markers of bone metabolism such as calcium, phosphorus, parathyroid hormone and alkaline phosphatase. In both groups, cases and controls, we did not observe changes in these dosages. This may suggest that psoriasis does not seem to be a major factor in calcium and vitamin D metabolism. It is noteworthy that even with low levels of vitamin D, elevation of parathyroid hormone was not observed.

			We can highlight some limitations of the study as the small number of people studied so that we can’t make inferences for the entire psoriatic population. In addition, the dosage of vitamin D was taken over eight months what may undergo seasonal variations. This fact was offset by the inclusion of both cases and controls throughout the period.

			Conclusion

			In conclusion, the exact role of vitamin D in psoriasis needs to be further studied. Although we could demonstrate low levels of vitamin D on psoriatic patients, it was not different than what we found in the group taken as control. It is possible that, for these patients, the low serum level of vitamin D could reflect in the local action of vitamin D in keratinocytes which must be discarded in other studies. Furthermore, there was no difference in calcium metabolism in patients with psoriasis and patients with other skin diseases. We emphasize the high prevalence of inadequate vitamin D levels in both groups.
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