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Background: Chronic plaque psoriasis is a chronic inflammatory skin disorder. Vitamin D has been shown to have effects 
on keratinocyte differentiation as well as immune regulation in the skin.
Objective: The main objective of this study was to assess the 25hydroxyvitamin D [25 (OH) D] level in patients with psoriasis in 
comparison with healthy control subjects.
Materials and Methods: This case–control study included 180 persons (120 cases and 60 age- and sex-matched control subjects) 
from outpatient department of BPKIHS, a tertiary care hospital in eastern Nepal. Severity of psoriatic skin lesions was assessed using 
psoriasis area severity index (PASI) scoring. Serum vitamin D level was assessed by chemiluminescent immunoassay.
Results: The mean serum 25(OH) D levels in psoriatic patients and controls were 19.57 ± 6.85 ng/mL and 23.63 ± 6.40 ng/mL, 
respectively. The difference was statistically significant even after adjusting for confounding factors in a multivariate analysis (aOR 
2.929, 95% CI 1.376–6.230). Low serum 25(OH) D levels were negatively associated with the severity of disease (r= −0.628, P= 0.01).
Conclusion: Serum 25(OH) D levels are significantly lower in psoriatic patients than in healthy control subjects. Deficiency of serum 
25(OH) D was associated with severity of disease with an inverse relationship with PASI score.
Keywords: psoriasis, psoriasis area severity index, 25hydroxyvitamin vitamin D

Introduction
Psoriasis is a chronic inflammatory and proliferative skin condition that results from complex interaction of the innate 
and acquired immunologic system and is characterized clinically by sharply defined erythematous plaques with silvery 
white scales predominantly on extensor surfaces and scalp with chronic and relapsing course.1 The presence of vitamin 
D receptor in keratinocytes was first established from in vitro study of cultured keratinocytes in 1988 and afterward many 
in vitro and clinical studies have well-documented the role of vitamin D in proliferation and differentiation of 
keratinocytes.2 Vitamin D inhibits keratinocytes’ proliferation and induces their differentiation. Thus, these two impor-
tant findings of vitamin D in keratinocytes have led to the discovery of the role of vitamin D in the pathogenesis of 
psoriasis, ie, a decrease in vitamin D causes an increase in proliferation of keratinocytes and cutaneous inflammation.3

The first meta-analysis was done in July 2018 to assess serum 25-hydroxyvitamin D levels in adults with psoriasis. Of 
107 studies, only 10 studies were included for quantitative meta-analysis. Six studies showed statistically significant 
relationship of low 25(OH) D levels with psoriasis while other studies failed to replicate similar findings. The pooled 
mean difference in serum 25(OH) D level was −6.13ng/mL (95% Confidence interval −10.93 to 1.32 ng/m, p=0.001) and 
favored a significant relationship between hypovitaminosis and psoriasis, however, the causal relationship could not be 
established. Moreover these studies were limited by small sample size and clinical and methodological heterogenecity 
among the study groups.4 Further, among case-control studies published between 2019 and 2021, few of them showed 
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significant association between 25(OH) D levels and psoriasis,5–9 while other remaining studies did not show 
a significant association between level of 25(OH) D with psoriasis.10–14 Hence in conclusion from the literature review 
of clinical studies available to date, the association between psoriasis and vitamin D is still controversial.

Therefore, we conducted this study to evaluate serum 25(OH) D level in psoriasis patients and its association with 
severity and duration of disease in a larger cohort of samples, concomitantly taking into account the confounding factors 
to assess the final outcome in our eastern part of Nepal. Also, the finding of this research may further aid in 
recommending oral supplementation of vitamin D to improve the final outcome of psoriasis patients.

Methods
Patients and Control Subjects
This case–control study included one hundred and eighty outpatients. One hundred and twenty patients with psoriasis 
were selected consecutively from the dermatology outpatient department. Sixty age- and sex-matched control subjects 
were selected among healthy volunteers who were the attendants of patients other than psoriasis. All patients were 
enrolled between January and August 2021 and were from different parts of eastern Nepal.

The diagnosis of plaque psoriasis was made clinically. Inclusion criteria for patients were age between 18 to 65 years, 
not treated with oral and topical steroids, immunosuppressants and vitamin D supplements, not undergoing current 
phototherapy and presence of chronic inflammatory diseases like systemic lupus erythematosus, multiple sclerosis, 
inflammatory disease and malignancy. For control subjects, all inclusion criteria were the same as for cases except for 
the absence of psoriasis. The study was approved by the ethical committee of BPKIHS, Dharan. Full written informed 
consent was obtained from all patients and control subjects.

Clinical and Laboratory Parameters
Details of age, sex, sun exposure per day, history of physical exercise, history of smoking, history of alcohol intake and 
associated disease were recorded for both patients and control subjects. Details of the duration of psoriasis, age at onset 
and positive family history were recorded. The severity of psoriasis was assessed according to the PASI.15 Fitz Patrick’s 
skin type was assessed. The weight, height and waist circumference were measured. Body mass index (BMI) was 
calculated.16 The blood pressure of the patient was taken after 5 minutes of rest and the average of two readings was 
recorded. Five milliliters of blood were drawn and fasting blood sugar (FBS), triglycerides (TAG) and high density 
lipoproteins (HDL) were analyzed. Serum 25(OH) D was assessed by chemiluminescent immunoassay in the biochem-
istry lab of our hospital and classified according to severity.17

Statistical Analysis
Data were entered in Microsoft Excel 2010 and were further analyzed in SPSS version 10.5. For epidemiological results, 
graphical and tabular presentations were done. Continuous variables were expressed as the mean (±SD) or as median 
whereas categorical variables were expressed as number (%). The normality of continuous variables was analyzed by 
using a Kolmogorov–Smirnov test. To compare the mean values of quantitative variables between the psoriasis patients 
and healthy controls, Student’s t-test was used. The qualitative variables were analyzed by Chi-squared test or Fisher’s 
exact test when one cell had an expected count of less than 5. A multivariable logistic regression analysis was done to 
measure the association between psoriasis and vitamin D insufficiency (<30ng/mL). Odds ratios (ORs) were determined 
by the Wald Chi-squared test and predictors with P <0.20 were assessed for multivariate analysis. P value of <0.05 was 
considered statistically significant.

Results
We studied 120 patients (63 males and 57 females) with chronic plaque psoriasis. The mean age was 42.93 ± 14.282 
years and the median age 43.50 years. The duration of disease ranged from 1 month to 37 years with a mean duration of 
5.69 years. The mean age at onset of disease was 37.05 years. A family history of psoriasis was mentioned by 16 
(13.3%). The mean PASI was 1.92 (± 0.705). The majority of cases (60, 50%) had moderate disease while 35 (29.2%) 
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and 25 (20.8%) had mild and severe disease respectively. Among 120 patients with psoriasis, scalp involvement was seen 
in 59 (49.2%), nail involvement was seen in 42 (35%), and palmoplantar involvement was seen in 18 (15%) cases. 
Flexural and genital involvement was seen in 5 (4.2%) and 2 (1.7%) of total cases only. Among those with nail 
involvement, pits were present in 26 (39.4%), subungual hyperkeratosis in 20 (30.3%), and onycholysis in 13 (19.7%). 
Other nail signs included oil droplet sign in 2 (3.03%), transverse ridging in 3 (4.54%), and leukonychia in 2 (3.03%) 
cases.

The control group subjects enrolled comprised 60 outpatient (32 males and 28 females) healthy volunteers who were 
the attendants of patients other than psoriasis. The two groups did not significantly differ in age, sex, Fitzpatrick skin 
phototype, sun exposure per day, history of smoking and alcohol intake, DBP, FBS, TAG, HDL, calcium (Table 1). But 
they significantly varied in BMI (OR 2.142, 95% CI 1.025–4.477, P= 0.043), SBP (OR 5.745, 95% CI, 
P= 0.022) and metabolic syndrome (OR 4.634, 95% CI 1.020–21.058, P=0.047).

The mean serum 25(OH) D concentration in cases was 19.57 ± 6.85 ng/mL and the mean level of serum 25(OH) 
D level in control group was 23.63 ± 6.40 ng/mL and was statistically significant (p= 0.001) (Table 2) (Figure 1).Vitamin 
D deficiency (<20 ng/dl) was observed in 57.5% of patients with psoriasis versus 30% of control subjects (P<0.001, OR 
3.720, 95% CI 1.890–7.322). Regarding vitamin D insufficiency (<30 ng/dl), it was observed among 87.5% of patients 

Table 1 Summary of Demographic Characteristics and Biochemical Parameters of Cases and 
Controls

Characteristics Cases n (%) Controls n (%) P value

Age in Years
Mean ± SD 42.93 ± 14.282 41.62 ± 14.465 0.565

Gender
● Male 63(52.5) 32 (53.3) 0.916
● Female 58(47.5) 28 (46.7)

Body Mass Index
● Normal/ under (<23 kg/m2) 43 (35.8) 38 (63.4) <0.001
● Preobese (23–27.5 kg/m2) 42(35) 20 (33.3)
● Obese (≥27.5 kg/m2) 35 (29.2) 2 (3.3)

Dietary Habit
● Vegetarian 12 (10) 4 (6.7) 0.330
● Mixed 108 (90) 56 (93.3)

Duration of Sun Exposure
● < 30 minutes 63 (44.2) 32 (53.3) 0.246
● ≥ 30 minutes 67 (55.8) 28 (46.7)

Physical Exercise
● Yes 31 (25.8) 20 (33.3) 0.293
● No 89 (74.2) 40 (66.7)

History of Smoking
● Yes 33 (27.5) 10 (16.7) 0.108
● No 87 (72.5) 50 (83.3)

History of Alcohol Intake
● Yes 40 (33.3) 19 (31.7) 0.794
● No 80 (66.7) 41 (68.3)

Presence of Comorbidities
● Yes 48 (40) 14 (23.3) 0.027
● No 72 (60) 46 (76.7)

(Continued)
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with psoriasis and 83.3% of control subjects. Multivariate studies with binary logistic regression showed a strong 
association between the presence of psoriasis and vitamin D deficiency (<20 ng/dl) even after adjusting for age, sex, 
BMI, sun exposure, physical exercise and Fitzpatrick skin phototype (OR 2.929, 95% CI 1.376–6.230, P<0.005) 
(Table 3).

Among the cases with severe PASI, 25 (96%) had vitamin D deficiency and 1 normal vitamin D level. With moderate 
disease, 41 (71.9%), 12 (21.1%), and 4 (7%) had deficient, insufficient, and normal levels of vitamin D respectively. Ten 
(27%), 24 (64.9%), and 3 (8.1%) had a normal, insufficient, and deficient vitamin D in mild disease. A significant 
negative correlation was found between serum 25(OH) D level and PASI (r= −0.628, P= 0.01) (Figure 2). A receiver 
operating characteristic curve was performed and an optimal cutoff PASI value of 4.05 (AUC=0.889, P<0.001) was 
obtained. Above this value, patients had a high risk of vitamin D deficiency with the sensitivity of 84.1% and specificity 
of 82.4% (Figure 3). No significant differences were found in occupation, duration of sun exposure, history of smoking 

Table 1 (Continued). 

Characteristics Cases n (%) Controls n (%) P value

Skin Group
● III/IV 81 (67.5) 35 (58.3) 0.226
● V/ VI 39 (32.5) 25 (41.7)

Metabolic Syndrome
● Yes 41 (34.2) 6 (10) <0.001
● No 79 (65.8) 54 (90)

Systolic Blood Pressure
● Normal (<120 mm of Hg) 87 (72.5) 55 (91.7) 0.003
● Elevated/ High (≥120 mm of Hg) 33 (27.5) 5 (8.3)

Diastolic Blood Pressure
● Normal (<80 mm of Hg) 86 (71.7) 49 (81.7) 0.144
● Elevated/ High (≥80 mm of Hg) 34 (28.3) 11 (18.3)

Fasting Blood Sugar
● Normal (<100 mg/dl)) 84 (70) 55 (91.7) 0.001
● Pre/Diabetes (≥100 mg/dl) 36 (30) 5 (8.3)

Triglycerides
● Normal (<150 mg/dl) 76 (63.3) 45 (75) 0.166
● High (≥150 mg/dl) 44 (36.7) 15 (25)

High Density Lipoproteins
● Normal 100 (83.3) 54 (90) 0.230
● Low 20 (16.7) 6 (10)

Serum Calcium
● Low (<8.6 mg/dl) 18 (15) 8 (13.3) 0.939
● Normal (8.6–10.2 mg/dl) 95 (79.2) 48 (80)
● High (≥10.2 mg/dl) 7 (5.8) 4 (6.7)

Note: Bold values signify significant value. 
Abbreviations: Kg/m2, kilograms per square meter; mm of Hg, millimeters of Mercury; mg/dl, milligram per decilitres.

Table 2 Mean Vitamin D Level in Cases and Controls

Characteristics Cases Mean ± SD Controls Mean ± SD t-test p value

25OH Vitamin D (ng/dl) 19.57 ± 6.85 23.63 ± 6.40 0.432 <0.001
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and alcohol intake, age at onset, duration of disease, associated comorbidities, BMI, presence of metabolic syndrome, 
SBP, DBP, FBS, TAG and serum calcium even after conducting a binary logistic regression model for vitamin 
D deficiency.

Discussion
This study showed that serum 25(OH) D levels were significantly lower in psoriatic patients than in control subjects 
after adjusting for confounding factors. The serum 25(OH) D levels were negatively associated with PASI in 
multiple linear regression analysis. Patients with psoriasis with PASI greater than or equal to 4.05 were found to 

Figure 1 Comparision of mean serum 25–0H vitamin D concentration between psoriasis and control groups.

Table 3 Multivariate Analysis of Cases and Controls

Category Adjusted Odds Ratio (95% CI) P value

History of Smoking 1.244 [0.497–3.110] 0.640

History of Comorbidities 0.026 [0.399–2.180] 0.873

Body Mass Index 2.142 [1.025–4.477] 0.043

Metabolic Syndrome 4.634 [1.020–21.058] 0.047

Systolic Blood Pressure 5.745 [1.228–25.615] 0.022

Diastolic Blood Pressure 0.269 [0.072–0.996] 0.049

Fasting Blood Sugar 2.902 [0.845–9.960] 0.09

Triacylglycerides 0.813 [0.343–1.928] 0.639

Serum 25OH Vitamin D level 2.929[1.376–6.230] 0.005
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have a higher risk of vitamin D deficiency with high sensitivity and specificity. The strength of this study is that 
multiple confounding factors were taken into consideration along with biochemical parameters which can affect the 
serum level of vitamin D.

Figure 2 Negative correlation between 25 OH vitamin D serum level and PASI (r = 0.628).

Figure 3 Receiver operating characteristic curve was created to determine optimal cutoff value of PASI to predict vitamin D insufficiency in patients with psoriasis (area 
under curve =0.889, P< 0.001). Psoriatic patients with PASI score equal or more than 4.05 are likely to have vitamin D deficiency (sensitivity of 84.1% and specificity of 
82.4%).
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The presence of vitamin D receptors in keratinocytes was first established from in vitro study of cultured keratino-
cytes in 19882 and afterward many in vitro and clinical studies have well-documented the role of vitamin D in the 
proliferation and differentiation of keratinocytes. Vitamin D inhibits keratinocytes’ proliferation and induces their 
differentiation. Besides this, vitamin D has anti-inflammatory effects by downregulating the production of various pro- 
inflammatory cytokines.3 Low levels of vitamin D levels in psoriatic patients could be relevant in a few ways. It has been 
observed that low levels of vitamin D may have implications for the pathogenesis of the disease as well as its association 
with metabolic syndrome and associated comorbidities. In another way, it is still a matter of debate if it is one of the 
consequences of the chronic inflammatory state of the disease itself.

The major finding of this study is the significantly reduced serum vitamin D level among psoriasis patients in 
comparison with control groups even after adjusting for confounding factors as well as various cardiovascular risk 
factors. Similar findings were also put forward in studies by Orgaz Molina et al1 and Chandrasekhar et al.18 A similar 
finding was also observed in Prabha et al5 and Hassan et al’s6 studies conducted in India which has a similar geographical 
latitude as Nepal. But the limitation of these studies is that they did not consider the confounding factors and other 
cardiovascular risk factors that influence the serum 25(OH) D level greatly.

In our study, we observed a significant negative correlation between serum 25(OH) D level and PASI defining the 
severity of psoriasis. Similar observations have been made in a study conducted by Chandrasekhar et al18 where PASI 
was found to be correlated with inflammatory and oxidative parameters. Thus, this finding of our study points out that 
low vitamin D levels can be due to chronic systemic inflammation that is found to be associated with psoriasis. This 
study showed that there were significant differences between obesity and the presence of metabolic syndrome among 
psoriasis and control subjects, as has been put forward as a clear fact by recent reviews.19 But both obesity and metabolic 
syndrome had not been observed as independent predictors of hypovitaminosis D in multivariate linear regression 
analysis. Though a negative correlation between 25(OH) D and BMI has been revealed, the relationship between vitamin 
D deficiency and obesity as well as the underlying mechanisms like insulin resistance, low-grade systemic inflammation 
and oxidative stress are complex and need further investigation.

In conclusion, serum 25(OH) D levels are significantly lower in psoriatic patients than in healthy control subjects. 
These levels also vary according to the severity of the disease as determined by PASI in our study and those patients with 
PASI ≥ 4.05 are likely to have vitamin D deficiency with the sensitivity of 0.841 and specificity of 0.824. The strength of 
this study is that various confounding factors might affect serum levels of Vitamin D as well as various metabolic 
parameters. But the factors like use of sunblock and parathyroid hormone status that could affect vitamin D have not been 
assessed, which is one of the major limitations of this study. However, this study has strongly supported more 
interventional studies with oral supplementation of Vitamin D in psoriasis patients and emphasizes the need for further 
studies to explore the relationship of vitamin D deficiency with obesity and metabolic syndrome.

Abbreviations
25(OH) D, 25hydroxy vitamin D3; PASI, psoriasis area and severity index; BMI, body mass index; DM, diabetes 
mellitus; FBS, fasting blood sugar; HDL, high density lipoprotein; TAG, triacylglycerides; P, level of significance.
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