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INTRODUCTION
Psoriasis is a chronic inflammatory disease 
with contribution of both innate (keratinocytes, 
dendritic cells, histiocytes and endothelial cells) as 
well as acquired immune system (T lymphocytes). 
The commonest form is Psoriasis vulgaris, which 
is characterized by red, scaly, raised plaques with 
predilection areas including elbows, knees and 
scalp.1

Psoriasis prevalence rates was reported to be 
around 3% among Egyptians.2

Prevalence of psoriasis is similar in both sexes 
and can occur at any age. However, a bimodal 
age of onset has been recognized in several large 
studies.3

Pathogenesis of psoriasis passes through dendritic 
cells (DCs) activation, producing the messenger 
substances, tumor necrosis factor (TNF) α 
and interleukin 23 (IL 23), which promote the 
development of T helper 1 and Th17 cells. These 
T cells secrete mediators that contribute to the 
vascular and epidermal changes of psoriasis.4

TNF - α   stimulates the synthesis of anti-apoptotic 
Bcl-x and bcl-2 as well as pro-apoptotic Bax 
protein in psoriatic lesions.5

Additionally, endothelial cells, neutrophils, 
and natural killer cells may play adjunctive 
role together with other cytokines and adhesive 
molecules (ICAM)-1.1,6

Vitamin D is a fat-soluble nutrient that human 
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beings obtain from diet, and can be synthesized 
in the skin following the exposure to Ultraviolet 
B radiation (UVB), so sun exposure is regarded 
as a  sources of vitamin D3 (Cholecalciferol) for 
humans.7,8

There are two major biologically inert precursors 
of vitamin D: vitamin D3 (Cholecalciferol) and 
vitamin D2 (Ergocalciferol).9

Dietary vitamin D plant source (fungi and yeast) 
is vitamin D2. While, animal source is vitamin D3 
(oily fish).10

Vitamin D3, is prohormone need to be converted 
in the liver to circulating form of vitamin D3,25-
hydroxyvitamin D3, also called calcidiol.10

Calcidiol is then converted into calcitriol (1,25 
- dihydroxyvitamin D3), the biologically active 
form of vitamin D3. This may take place in the 
kidneys or  monocyte-macrophages of the immune 
system.11

Vitamin D3 has also been found to be an immune 
modulating hormone with beneficial effects on 
inflammatory diseases, through its action on   
helper T lymphocytes type 1 (Th1) cells.12

Vitamin D3 deficiency has been already reported 
in chronic immune-mediated inflammatory skin 
diseases such as atopic dermatitis and vitiligo.13,14  
An association between vitamin D3 deficiency 
and psoriasis has also been described.15

The physiologically active form of vitamin D3 
mediates its biological effects by binding to the 
vitamin D receptor (VDR), that is mainly present 
in the nuclei of different target cells.16 After 
binding to receptor; it regulates keratinocytes 
growth and differentiation, but also has an 
influence on immune functions of dendritic cells 
and T lymphocytes.17

Serum 25(OH) D3 is regarded as a reliable 
indicator of vitamin D3 deficiency, sufficiency, 

and intoxication. Vitamin D3 sufficiency means 
that 25(OH) D3 level  ≥30 ng/ml.10 vitamin D3 
deficiency means that 25(OH) D3 level is less 
than 20 ng/mL. But vitamin D3 insufficiency 
means that 25(OH) D3 level between 21 ng/ml 
and 29 ng/ml.18,19

Populations at risk for vitamin D deficiency 
include Infants and children.20,21

Adolescents are also at risk because of rapid 
growth of the skeleton that consume the active 
form 1,25(OH)2D.22 Elderly persons may suffer 
from vitamin D deficiency because of their aging; 
skin unable to synthesize vitamin D efficiently. As 
they are likely to spend more time indoors, and 
they may have inadequate intakes of the vitamin.23 
Also, dark-skinned patients: as they need much 
longer UVB exposure times to generate the same 
25(OH) D3 stores compared with fair-skinned 
patients.24

Moreover; some medical conditions may be 
associated with vitamin D deficiency such 
as chronic kidney disease (inability to make 
sufficient 1,25-dihydroxyvitamin D3).25 Some 
forms of liver disease, cystic fibrosis, and Crohn’s 
disease may be associated with fat malabsorption 
including fat soluble vitamins.8

AIM OF THE WORK
The aim of this work is to evaluate the relationship 
between serum level of 25 - hydroxyl vitamin D3 
and psoriasis vulgaris.

PATIENTS AND METHODS
This case controlled study included thirty patients 
with psoriasis vulgaris: (Either newly diagnosed 
cases or previously diagnosed cases who stopped 
treatment for at least two months). Their age 
ranged between 20 and 40 years. Control group 
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included thirty age matched healthy individuals.
Exclusion criteria: Other clinical types of 
psoriasis, patients with chronic medical illness 
as chronic liver diseases, renal diseases and 
diabetes mellitus and patients under treatment 
with vitamin-D.
Following counselling and explanation of the 
procedures to the patients and assurance of 
confidentiality and anonymity, an informed 
consent was obtained from all subjects included 
in the study.
All patients were subjected to detailed history; 
personal history, history of the present illness, 
history of medication, past history and family 
history. Clinical examination also was carried 
out including assessment of psoriasis area and 
severity index score (PASI score).
Measurement of serum level of 25-hydroxy 
vitamin D3 was done using radioimmunoassay 
kits with calibrating control test; (Gammacounter, 
IsocompI, Mgm instrument, Inc, U.S.A.). The 
obtained results were tabulated and statistically 
analyzed  using SPSS software program.

RESULTS
This study included thirty patients with psoriasis 
vulgaris and thirty ages matched healthy control 
subjects. Mean age of patients was (31.300±6.919) 
years (maximum 40 years and the minimum 
21 years). The mean age of control group was 
(28.400±5.864) years (maximum 40 years and the 
minimum 21 years). (Table 1).
Regarding sex distribution among psoriatic 

patients; 14 were females (46.67%) and 16 were 
males (53. 33%). While, in the control group, 
17 were females (56.67%) and 13 were males 
(43.33%).
Disease severity assessment revealed that 13 
patients had mild psoriasis (43.33%), 10 patients 
had moderate psoriasis (33.33%) while 7 patients 
had severe psoriasis (23.33%). The mean PASI 
score was (7.122±2.411) (Table 2 & 3).
The mean serum level of 25(OH) D3 
(22.247±7.499) ng/ml was significantly lower in 
patients than in control subjects (34.373 ± 17.370) 
ng/ml (P = .001) (Table 4).
Vitamin D3 deficiency ( 25(OH) D3 < 20 ng/mL ) 

Age

Groups Range Mean ± SD

Patients 21-40 31.300 ± 6.919

Control 21-40 28.400 ± 5.864

Table 1 Age of studied groups

Groups

According to PASI score No %

Mild 13 43.33

Moderate 10 33.33

Severe 7 23.33

Total 30 100

Table 2 Disease severity assessment

Range Mean ± SD

PASI score 1.2 - 20 7.122  ± 2.411

Table 3 Range and mean PASI score

25(OH) D3 level T-test

Groups Range Mean ± SD T P-value

Patients 7.3-40.9 22.247±7.499
-3.511 0.001

Control 10.1-95.7 34.373±17.370

Table 4 Range & mean serum level of 25(OH) D3

was observed in 33.33% of patients with psoriasis 
versus 10% of control subjects (P=.06). Vitamin 
D3 insufficiency (25(OH) D3 < 30 ng/mL) was 
found in 53.33% of patients with psoriasis versus 
56.67% of control subjects (P = 0.1927) (Table 5).
No significant difference was found between 
serum level of 25(OH) D3 and sex (P= 0.521) 
(Table 6).
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Regarding serum level of 25(OH) D3 and duration 
of the disease; no significant correlation was found 
between them (P = 0.796) (Table 7).
Also; mean serum level of 25(OH) D3 did not 
correlate significantly with PASI score (P = 0.167) 
(Table 8).

PATIENTS
Groups Chi-square

CONTROL TOTAL X2
p-

VALUE

Deficiency
N 10 3 13

3.535 0.06
% 33.33 10.00 21.67

Insufficiency
N 16 10 26

1.697 0.1927
% 53.33 33.33 43.33

Normal
N 4 17 21

% 13.33 56.67 35.00

Total
N 30 30 60

% 100 100 100

Table 5 Vitamin 25(OH) D3  serum level

Table 6 Correlation between serum level of 25(OH) D3 and sex

Sex
25(OH) D3 level T-test

Range Mean ± SD T P-value

Female 7.300-35.100 21.286±8.081
-0.650 0.521

Male 13.200-40.900 23.088±7.107

Table 7 Correlation between duration of psoriasis vulgaris and the 
serum level of 25(OH) D3

Sex
25(OH) D3 level T-test

Range Mean ± SD T P-value

Female 13.200-35.100 22.692±6.464
0.261 1.796

Male 7.300-40.900 21.950±8.287

PASI 
score

25(OH) D3 level Anova-test

Range Mean ± SD F P-value

Mild 13.200 - 40.900 24.738 ± 7.719

1.911 0.167
Moderate 11.600 - 32.700 21.910 ± 7.192

Severe 7.300 - 26.100 18.100 ± 6.431

Total 7.300 - 40.900 22.247 ± 7.499

Table 8 Correlation between mean serum level of 25(OH) D3 and 
PASI score

DISCUSSION
Decreased level of vitamin D3 may have 
important implications in the pathogenesis of 
psoriasis.17 Vitamin D3 decreases activity of 
proinflammatory cytokines, cytotoxic T cells 
and natural killer cell.26 Topical vitamin D 
derivatives, including calcipotriol and calcitriol, 
have immunomodulatory effects on monocytes, 
macrophages, T cells and dendritic cells.27   
Phototherapy may improve psoriasis through 
increasing endogenous vitamin D3 levels.28

Several conditions may contribute to low 
serum levels of vitamin D3 in the general 
population, including poor dietary intake of 
vitamin D3, sun avoidance and ⁄ or negligible 
sun exposure. Another cause is malabsorption 
due to inflammatory bowel disease, gluten 
enteropathy, gastric surgery, biliary disease, or 
intestinal bacterial overgrowth, use of anti-seizure 
medications (e.g. phenobarbital or phenytoin) and 
long-term use of glucocorticoids.29 Vitamin D3 
deficiency has been already reported in chronic 
immune-mediated inflammatory skin diseases 
including atopic dermatitis and vitiligo.13,14

In the present study, the mean serum level of 
25(OH) D3 was significantly lower in patients 
with psoriasis vulgaris versus control subjects.
Although the results obtained by Molina et al and 
Ricceri et al generally agreed with our results, 
regarding decreased vitamin D3 level among 
patients compared with control group. However, 
the obtained values were somewhat different.15,30 
An example of such different values was the mean 
level of 25 (OH) D3 in patients with psoriasis was 
high compared to the present study.
This difference could be explained by different 
skin type. As dark skinned patients need much 
longer UVB exposure times to generate the same 
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25(OH) D3 stores compared with fair skinned 
patients.24 Moreover, different nutrional habits, 
economic and social standards may also affect 
vitamin D level. In the present study, there 
was non-significant correlation between sex of 
psoriatic patients and level of vitamin D3. Gisondi 
et al.,  also described similar finding.31

Regarding disease`s duration; it has no correlation 
with 25(OH) D3 level, and in agreement with the 
results reported by Gisondi et al and Molina et 
al.23,33

Also, the level of 25(OH) D3 did not correlate  
with disease severity assessed by PASI score, the 
result was also supported by other studies by Atwa 
et al and Molina et al.33,32

In the study of Molina et al., the mean serum level 
of 25(OH) D3 of patients with psoriasis vulgaris 
was higher than that of the present study. But 
the mean PASI score was lower than that of the 
present study, that could be due to inclusive of 
lower number of cases with severe psoriasis than 
seenin our study.32

The study conducted by Atwa et al., revealed 
that mean serum of level of 25(OH) D3 among 
patients with psoriasis vulgaris was much lower 
than that of our study, but the mean PASI score 
was relatively the same.
On the other hand, Ricceri et al., found that serum 
25(OH) D3 concentration was significantly and 
negatively correlated with PASI score. In their 
study, the mean serum level of 25(OH) D3 in 
patients of psoriasis vulgaris was higher than 
that of the present study, and also PASI score 
was higher than that of the present study.30 This 
difference could be explained by: The study of 
Ricceri et al included higher number of patients 
(68 patients versus 30 patients in the present 
study). Additionally, it had different severity 

score, because of higher number of cases with 
severe psoriasis (22 cases versus 7 cases in the 
present study).30

Deficient 25(OH) D3 levels in patients with 
psoriasis may be associated with alterations in 
isoenzymes that affect the synthesis of vitamin 
D3.34 Also, some studies have shown differences 
in vitamin D receptor polymorphisms between 
patients with psoriasis and the general population.35

Low 25(OH) D3 levels in psoriatic patients could 
also be secondary to an inflammatory environment 
as CRP was negatively correlated with 25(OH)
D3.36,15

Chodorowska et al37 reported that plasma acute-
phase protein levels (CRP and fibrinogen) were 
significantly elevated in patients with psoriasis 
versus healthy control subjects.
Moreover, systemic vitamin D administration has 
shown clinical benefits in psoriatic patients.38

Concerning treatment of psoriatic patients who 
showed vitamin D3 deficiency, Finamor et al    
conclude that 6 months treatment with high doses 
of vitamin D3 resulted in significantly increased 
25(OH) D3 levels, that was parallel to clinical 
improvement evidenced by negative correlation 
between the PASI score and 25(OH) D3 levels.39

CONCLUSION
Serum level of vitamin D3 was usually lower in 
patients with psoriasis vulgaris regardless sex, 
duration or severity of psoriasis vulgaris.
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