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Association between Vitamin D deficiency and 
psoriasis: An exploratory study

Introduction

Vitamin D is an oil‑soluble vitamin involved in bone 
metabolism, calcium absorption, skeletal mineralization, 
calcium, and phosphorous homeostasis and has numerous 
physiological and metabolic functions.[1‑3] Vitamin D 
deficiency is now a worldwide problem and recognized 
as a pandemic affecting global health.[4,5] Deficiency of 
Vitamin D can be a result of insufficient or absent exposure to 
sunlight; malabsorption; accelerated catabolism from certain 
medications; and minimal amounts of Vitamin D in human 
breast milk. Anti‑seizure medications such as phenobarbital, 
phenytoin, and primidone; anti‑tuberculosis drug such as 
rifampicin; cholesterol‑lowering drugs such as cholestyramine 
and colestipol can accelerate the catabolism of Vitamin D.[6‑9]

Vitamin D has several important functions and has a significant 
place in human health. A number of studies showed a high 
occurrence of Vitamin D deficiency among aged males and 

females, immature adults, and children. Levels of Vitamin D 
in the serum are consistently changing, after summer it reaches 
at maximum while after winter it reaches its minimum.[10‑20] 
Vitamin D is believed to be synthesized from exposure to sun. 
Whereas UVB exposure helps keratinocytes in the epidermis 
to synthesize pre Vitamin D3, later converted to active Vitamin 
D known as 1,25 dihydroxyvitamin D3. Vitamin D has many 
biological functions such as multiplication and differentiation 
of keratinocytes, maintaining the cycle of hair follicles, and 
suppressing tumors. Studies have established that Vitamin D 
also exhibits photoprotective, anti‑inflammatory and wound 
healing effects.[21‑26]

Psoriasis and psoriatic arthritis (PA) belong to inflammatory 
disorders with genetic predisposition involving skin, joints, 
and immune system. The pathogenesis of psoriasis is not 
completely understood. Records are available of psoriasis 
being treated with oral intake of Vitamin D.[27] Role of oral 
administration of Vitamin D supplements for the treatment 
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of psoriatic skin was first described 60 years ago based on 
the beneficial effects of UVR on the disease.[27] However, 
the risks of calcemic side effects wear away the benefit of 
oral administration of Vitamin D. These side effects include 
hyperglycemia, hypercalcemia, and decrease in bone density. 
Today, topical calcipotriol, a Vitamin D analog, is practiced 
efficaciously in the treatment of psoriasis. It is safe and 
good for the treatment of psoriasis without systemic side 
effects.[27,28]

Several studies indicate that Vitamin D suppresses the 
production of IL‑2, IL‑6, and interferon gamma, which are 
potent mediators of inflammation. Surveys have also verified 
the existence of an interplay between T helper cells (Th17) and 
Vitamin D in psoriatic patients. Moreover, Vitamin D promotes 
suppressor T‑cell activity and inhibits cytotoxic and natural 
killer cell formation. It has been suggested that a combination 
of the mechanisms of reduced cellular proliferation, increased 
cellular differentiation, and immunomodulation may explain 
the therapeutic effects of topical Vitamin D and its analogs 
on psoriatic lesions. However, Vitamin D treatment is not 
effective for all patients with psoriasis. Due to this, the exact 
mechanism of action of Vitamin D in psoriasis and the etiology 
of the disease should be clarified.[27‑29] There is a need to 
establish the precise action of Vitamin D in psoriasis which 
is also the aim of this review. With this objective, literature 
review was conducted to find if there is indeed a correlation 
between Vitamin D deficiency in the serum and occurrence 
of psoriasis.

Methods

Inclusion criteria

The author consulted earlier observational and controlled trial 
studies that established a correlation between Vitamin D and 
psoriasis, to develop a set of rules for the current study. For 
inclusion, the following criteria were set: (i) Comparison of 
25‑hydroxy Vitamin D (25(OH)D) and 1,25‑dihydroxyvitamin 
D (1,25(OH)2D) in psoriatic patients with healthy patients, 
(ii) any measure of Vitamin D serum levels in winter and 
summer was accepted, (iii) male or female participants 
irrespective of age, (iv) retrospective and observational 
prospective (cross‑sectional, case–control, and cohort) studies 
were taken into consideration, (v) randomized, as well as 
non‑randomized interventional studies were included, (vi) 
studies were included that differed on methodological sample 
size quality, and (vii) studies were included irrespective of the 
date of publication.

Exclusion criteria

Articles available in a language other than English were 
excluded. All studies lacking healthy human controls were 
also excluded.

Search strategy

All relevant articles in public domain were searched on 
PubMed, Ovid MEDLINE, Google Scholar, and Saudi Digital 
Library from July 2016 to October 2016. Preferred Reporting 
Items for Systematic Reviews and Meta‑Analyses was used to 
search relevant articles. This was supported using a checklist 
and phase flow diagram to improve the quality of the review.[30] 
The search strategy was based on a selected vocabulary and 
relevant keywords. Articles were identified using the following 
search parameters: “Vitamin D;” “25(OH) D(calcifediol);” 
“25(OH)D (calcifediol) level;” “1,25‑dihydroxyvitamin 
D3 (calcitriol);” “1,25‑dihydroxyvitamin D3 (calcitriol) level;” 
“psoriatic patients;” “psoriasis;” and “PA.”

Data extraction

Only publications that met the criteria of PubMed ID number 
and other publication details were used to extract the data.

Results

By searching PubMed, Ovid MEDLINE, Google Scholar, 
and Saudi Digital Library, a total of 2132 eligible articles 
were identified. The titles and abstracts of 954 articles 
fulfilled the search criteria. Post sorting on applying inclusion 
standards and reviews were left with 20 articles that cleared 
the benchmark [Figure 1]. A total of 20 studies summarize 
the correlation between deficiency of Vitamin D and 
psoriasis [Table 1]. Duration of these studies ranged from 
4 weeks to 14 years. Sample size of these 20 studies included: 
2046 psoriatic patients with or without arthritis, 167 patients 
with rheumatoid arthritis (RA) and 6508 healthy controls. 
14 studies are in favor of a positive correlation between 
Vitamin D deficiency and psoriasis. Sample size of these 
14 studies included: 1249 psoriatic patients with or without 
arthritis, 167 patients with RA and 680 healthy controls. 
Remaining six studies do not depict a positive correlation 
between Vitamin D deficiency and psoriasis. Sample size of 

Figure 1: Flow diagram of the study selection process
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these 6 studies included: 797 psoriatic patients with or without 
arthritis and 5828 healthy controls.

Discussion

Deficiency of Vitamin D has been implicated as an environmental 
trigger for immune‑mediated disorders including psoriasis and 
PA. There have been many studies conducted to know the 
association between Vitamin D deficiency and psoriasis.[31‑44] 
Data published showed a positive correlation between deficiency 
of Vitamin D and the severity of psoriasis and PA in many 
studies.[31‑44] In contrast with these, few studies showed no 
correlation between them.[45‑50] Kincse et al. in their study of 
72 psoriatic patients, PA and both concluded that an inverse 
correlation exists between the serum levels of Vitamin D3 
and the severity of psoriasis, as well as the activity of PA was 
significantly higher in patients with inadequate Vitamin D3 
status.[31] Chandrashekar et al. in their study comparing serum 
25‑hydroxy Vitamin D levels in 43 psoriatic patients with age and 
sex matched 43 healthy controls found that psoriatic patients had 
lower levels of 25‑hydroxy Vitamin D as compared to controls 
and the difference was statistically significant (P < 0.002). 
Furthermore, they also demonstrated a significant negative 
correlation of 25‑hydroxy Vitamin D levels with psoriasis area 
and severity index in their psoriatic patients.[32]

Petho et al. found a higher prevalence of hypovitaminosis 
D in 53 men with PA compared with healthy controls.[33] 
Orgaz‑Molina et al. in their study of 44 psoriatic patients found 
that the levels of 25‑OHD were markedly lower in patients 
with psoriasis when compared to the control group.[34] Another 
study conducted by Orgaz‑Molina et al. showed that their 46 
psoriatic patients had lower levels of 25‑hydroxy Vitamin D 
as compared to controls and the difference was statistically 
significant (30.5 ± 9.3 vs. 38.3 ± 9.6 ng/ml; P < 0.0001).[35]

Ganzetti et al. compared 80 psoriasis patients treated with 
anti‑TNF‑α with 40 psoriasis patients (20 treated with 
cyclosporine and 20 treated with acitretin) and 70 healthy 
controls. Their results showed significantly decreased serum 
levels of Vitamin D in psoriatic patients receiving anti‑TNF‑α 
therapy compared to baseline values, to cyclosporine and 
acitretin group and to healthy controls.[36] Orgaz‑Molina et al. 
in their comparative study of 61 psoriatic patients without 
arthritis with 61 PA patients concluded that serum 25‑(OH) 
D was inversely related to lipid and glucose metabolism 
parameters in psoriatic patients without arthritis, whereas 
no such association was observed in psoriatic patients with 
arthritis.[37]

Ricceri et al. in their study comparing serum 25‑hydroxy 
Vitamin D levels in 68 chronic plaque psoriasis patients 
and 60 healthy controls found that psoriatic patients had 
significantly (P < 0.05) poorer levels of 25(OH) D than healthy 
controls.[38] A case–control study conducted by El‑Moaty Zaher 
et al. showed that their 48 psoriatic patients had lower readings 

of 25‑hydroxy Vitamin D as compared to 40 healthy controls 
and the difference was statistically significant (21.05 ± 3.66 vs. 
37.02 ± 5.06 ng/ml; P < 0.000).[39]

Al‑Mutairi et al. in their study comparing 100 stable 
plaque psoriasis patients with 100 age and sex matched 
healthy controls found significantly (29.53 ± 9.38 vs. 
53.5 ± 19.6 ng/ml; P < 0.0001) lower serum Vitamin D levels 
in psoriatic patients as compared to the control group.[40] Atwa 
et al. in their cross‑sectional study of 43 psoriatic patients, 55 
RA patients, and 40 healthy controls revealed that the levels 
of 25(OH) D were markedly (11.74 ± 3.60, 15.45 ± 6.42, 
and 24.55 ± 11.21 ng/ml; P < 0.000) lower in psoriatic 
patients as compared to RA patients and healthy controls.[41] 
Gisondi et al. in their cross‑sectional study comparing serum 
Vitamin D levels in 145 chronic plaque psoriasis patients with 
112 RA patients and 141 healthy controls found that 25(OH) 
D was significantly low in psoriatic patients compared with 
RA or healthy control groups.[42]

Orgaz‑Molina et al. in their study comparing serum 25‑hydroxy 
Vitamin D levels in 43 psoriatic patients with age and sex 
matched 43 healthy controls found that psoriatic patients 
had lower levels of 25‑hydroxy Vitamin D as compared 
to healthy controls and the difference was statistically 
significant (24.41 ± 7.80 vs. 29.53 ± 9.38 ng/ml; P < 0.007).[43] 
Touma et al. in their study of 302 PA patients (out of these 
302 patients, 258 patients evaluated during winter and 
214 patients evaluated during summer), demonstrated that PA 
patients had high prevalence of Vitamin D insufficiency but 
there was no seasonal variation in 25(OH) D levels nor there 
was any association between disease activity and Vitamin D 
levels in these patients.[44]

Solak et al. compared serum levels of 25‑OH Vitamin D 
between 43 psoriatic patients without arthritis and 41 healthy 
controls and found that there was no significant difference 
between the two groups.[45] Zuchi et al. in their case–control 
study comparing serum levels of Vitamin D between 20 
psoriasis patients and 20 healthy controls found no significant 
differences between patients with psoriasis and controls.[46] In 
a study conducted by Maleki et al., comparing serum Vitamin 
D levels in 50 patients with psoriasis with 50 healthy controls 
found no statistically significant difference in serum levels of 
Vitamin D between the psoriatic patients and the controls.[47] 
Moreover, Merola et al. found no evidence of the role of 
dietary or supplementary Vitamin D intake and the onset of 
psoriasis.[48] Wilson in his cross‑sectional analysis of 5841 
participants in total (5693 participants without psoriasis and 
148 reporting psoriasis) found no difference in serum levels 
of Vitamin D between patients with and without psoriasis.[49] 
Morimoto et al. in their comparative study of 34 psoriatic 
patients and 24 healthy controls concluded no significant 
difference in the mean basal values of 25OHD and 1,25‑(OH) 
2D in groups of psoriatic patients and controls.[50]
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The studies which showed the inverse correlation between 
the serum levels of vitamin 25(OH) D3 and psoriasis, PA and 
severity of psoriasis draw attention to the importance of Vitamin 
D3 status in these patients and stress its regular and routine 
monitoring in patients with psoriasis or PA. Studies have also 
shown that psoriasis or PA are also associated with metabolic 
syndrome, obesity, hypertension, hyperlipidemia, diabetes 
mellitus, atherosclerosis, and an increased risk of cardiovascular 
events in these patients.[35,37,51‑53] Some of the studies included 
in this review also highlight the importance of monitoring 
serum levels of Vitamin D3 in psoriasis to measure the risk of 
metabolic complications in psoriatic patients.[34,35,37,40]

Comparison of the two groups of studies reveals that the 
number of patients in the group (patient number = 1249) which 
supports the hypothesis of a positive correlation between 
Vitamin D deficiency and psoriasis is more as compared to 
the group of studies which showed no correlation between 
Vitamin D deficiency and psoriasis (patient number = 797). 
In the group which showed no correlation between Vitamin D 
deficiency and psoriasis, out of 797 total patients in this group, 
one study including 502 patients48 showed no evidence to 
support a preventive role of dietary or supplemental inclusion 
of Vitamin D as a preventive measure for psoriasis. There was 
no control group in this study which can compare the serum 
levels of Vitamin D in psoriatic patients and healthy controls.

Conclusions

This review showed that there is an association between 
deficiency of Vitamin D and psoriasis, but larger scale case–
control studies are required that would show an accurate and 
effective role of Vitamin D deficiency in psoriasis. Moreover, 
study trials should also be conducted to see the beneficial role 
of Vitamin D supplementation in psoriatic patients.
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