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Case control evaluation of serum vitamin D levels in psoriasis
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Abstract
Introduction: Psoriasis is a chronic non-infectious skin disorder which is mainly characterized by the hyperproliferation and disturbance in
keratinocyte differentiation. Data shows that vitamin-D have role in regulation of keratinocyte proliferation, differentiation and apoptosis
along with immunomodulatory actions. However, studies pertaining to the evaluation of vitamin-D serum level in psoriasis is relatively
less. We studied the serum level of vitamin-D in psoriasis and compared with the controls at a tertiary care hospital.
Materials and Methods: This is a case-control study carried on 50 psoriasis and 44 age and sex matched controls from the dermatology
outpatient clinic. Age, sex, occupation, family history and body mass index were recorded. Severity of psoriatic skin lesions were assessed
using Psoriasis Area Severity Index (PASI) scoring. Serum vitamin-D level was assessed by Enzyme Linked Fluorescent Assay (ELFA)
technique. Less than 20ng/ml (50nmol/l) was considered as vitamin-D deficiency and the data were statistically analyzed.
Results: The mean vitamin-D level of cases and controls was 15.6±7.7 and 19.8±10.2 respectively. Their difference was statistically
significant (P<0.05). We found 80.0% of psoriatic patients and 70.5% of controls were Vitamin-D deficient. Mild, moderate and severe
PASI groups had mean Vitamin-D serum level of 29.9±6.9, 18.3±6.4 and 10.1±2.8 respectively. Their difference and correlation among
them were statistically significant (P<0.001).
Conclusions: Serum vitamin-D level was significantly lower in psoriasis cases than controls and was inversely proportional to PASI score.
Vitamin D could play a role in the disease pathogenesis but the exact nature remains unclear.
Keywords: Psoriasis, Keratinocyte, Vitamin D, Psoriasis area severity index, Enzyme linked fluorescent assay.

Introduction
Psoriasis is a chronic skin ailment characterized by
inflammatory and hyperproliferative skin lesions with
genetic, environmental and immune factors playing a major
role in its etiopathogenesis.1 Initially, the disease was
considered to arise due to an increased proliferation and
altered differentiation of keratinocyte with secondary
cutaneous inflammatory infiltration. 2 Later, it became
evident that psoriasis is a systemic immune mediated
inflammatory disease primarily involving Th1 cells.2 The
active form of vitamin-D is synthesized after the
photochemical reaction and hydroxylation of Pro-vitaminD3 (7-dehydrocholesterol).3 Current knowledge has stressed
upon the role of vitamin-D in regulating the proliferation,
differentiation and apoptosis of keratinocyte through its
vitamin-D
receptors.3,4
Vitamin-D
also
have
immunomodulating actions on cells of both innate and
acquired immunity and it is also found to have beneficial
actions in inflammatory diseases mediated by type-1 helper
T-lymphocytes.5,6 This has made topical vitamin-D as one
of the treatment options in psoriasis, however a dearth of
knowledge on the vitamin-D serum level among the
psoriasis patients still exists.6 Here we present the data of a
case control evaluation of vitamin D serum levels in
psoriasis patients attending a tertiary care hospital in
Chennai.
Materials and Methods
This is a hospital-based case control study, conducted at
the outpatient services of department of Dermatology over a
period of six months. Clinically diagnosed active psoriasis

patients of any severity, aged more than 18 years, who had
not been treated with phototherapy or vitamin D the
previous 6 months were enrolled as cases. Age, sex matched
volunteers from the same geographical area attending the
dermatology outpatient services as an attendee for the
patient without any skin ailments were selected as controls.
Appropriate informed consent in the local vernacular
language was obtained from both cases and controls.
Patients with diabetes mellitus, hypertension, renal
failure, chronic liver disease, autoimmune diseases,
inflammatory bowel diseases, malignancies, pregnancy,
lactating women and mentally ill patients were excluded.
Relevant demographics details, occupational history, family
history was collected and the body mass index (BMI, kg/m2)
was calculated in both the groups.
Severity of psoriatic skin lesions were assessed based
on their morphological appearance and percentage of
surface area involved using Psoriasis Area Severity Index
(PASI) scoring system.7 Based on the guidelines suggested
by British Association of Dermatologists the PASI score
calculated were graded as mild (< 3), moderate (3 to 10) and
severe (>10).8 Enzyme Linked Fluorescent Assay (ELFA)
which combines enzyme immunoassay competition
methodology with final fluorescent detection was used to
measure the serum vitamin-D level and 5ml of blood sample
was used for the same.9 Vitamin D was measured as 25
hydroxy vitamin D and a value of less than 20ng/ml
(50nm0l/l) was taken as vitamin D deficiency.10
Statistical analysis and interpretation: The demographical
and clinical variables of continuous types were analyzed and
interpreted by independent student T test. χ2 (Chi-square)
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test was used to interpret the categorical variables of both
the groups. Statistical procedures were performed by the
IBM SPSS statistics-20 and a P-value of less than or equal
to 0.05 (P≤0.05) was fixed as the statistically significant
measure.
Results
The parameters of age, sex, occupation and BMI were
compared between the control and cases in table 1 and table
2. In Table 1 the variables of age and BMI were compared
between the control and cases. The mean ages of the both
groups were 41.1±13.2 and 38.5±11.4 years respectively
and their difference in means was not statistically significant
(P>0.05). The two groups were therefore comparable. The
mean BMI of both groups were 27.3±3.8 and 26.3±2.6
respectively. The difference between the means was also not
statistically significant. (P>0.05). Statistically significant
difference was not observed in sex and occupation of the
both groups (P>0.05) and hence they were comparable
(Table 2).
Most common type of psoriasis observed was chronic
plaque psoriasis shown in Table 2. We have observed
Psoriasis case with a wide range of PASI scores from 2 to
48. Few of the cases along with their PASI scores are shown
in the Figure 1. The mean duration of psoriasis in cases was
observed to be 3.3±3.2years.A statically significant
difference (P<0.05) was observed when the mean vitamin-D
level of the cases (15.6±7.7) and controls (19.8±10.2) were
compared. (Table 3) Eighty percent of the cases and 70.5%
of the control subjects had vitamin-D deficiency. (Table 4)
Six percentage (3 cases) of psoriasis cases had
sufficient level of serum vitamin D, whereas the majority
80% (40 cases) had deficient vitamin-D levels. About 14%
(7 cases) had insufficient vitamin-D values. (Table 5) Mild,
moderate and severe PASI groups had the following mean
serum vitamin D levels, 29.9±6.9, 18.3±6.4 and 10.1±2.8
respectively and a statistically significant difference was
observed between them (P<0.001). They had a statistically
significant (P<0.001) correlation among them. The
percentage of determination of psoriasis by vitamin D was
51.6%.
Discussion
A total of 94 people participated in our study which
included 50 psoriatic patients [22 (44%) males and 28
(56%) females] and 44 controls [19 (43%) males and
25(57%) females]. The prevalence of psoriasis in India
ranges from 0.44 to 2.8%.11 Although a male preponderance
for psoriasis is reported a greater number of female patients
were recorded in our study with a male:female ratio of
1:1.27.12 Sornakumar et al and Bedi et al and have reported
14% and 12.5% of their patients having a positive family
history respectively and we had no significant family history
in our analysis.12,13 Mathilde Touvier et al conducted cross
sectional survey among middle aged Caucasian adults and
found out that serum vitamin D level is greatly influenced
by age, sex, body weight, daily sun exposure (hours/week)
and physical activity but in our study, we did not correlate

the effect of sun exposure and physical activity on the serum
vitamin-D levels.14
Orgaz-Molina et al found that psoriasis patients with
BMI≥27 kg/m2 had a greater chance of vitamin D
insufficiency, but in our study the difference of mean BMI
between the cases and control groups did not have a
statistical significance and we did not analyze the effect of
BMI on the serum vitamin-D levels.15 The most common
type of psoriasis we observed was chronic plaque psoriasis
48% (24 cases) which is similar to the findings available in
the literature.12
Chronic inflammation has been found to lie at the heart
of pathogenesis of psoriasis and evidence have pointed
towards its association with some of the common physical
and psychological co-morbid conditions.16,17 Studies have
found significant association of these comorbid conditions
with low vitamin D levels.16,17. A lacuna still prevails in
confirming the definitive role of vitamin D in the
pathogenesis of psoriasis.18 Immuno-modulatory roles of
vitamin D have been linked by the presence of VDRs on
activated lymphocytes and its inhibitory effects in different
autoimmune diseases.19,20 Vitamin D insufficiency has been
considered a global health issue and a level ≥30ng/ml is
recommended as the normal value.15
Our major finding is significant reduction in the serum
vitamin- D levels among the psoriasis group in comparison
with the control population after the adjustment of
confounding factors like age, gender, occupation and BMI.
Similar finding was also put forward in studies done by
Gisondi et al, Orgaz-Molina et al and Ricceri et al
groups.15,19,20 Gisondi et al. compared the serum vitamin D
levels of psoriatic and rheumatoid arthritis (RA) patients
with healthy controls and showed a significant reduction in
the vitamin D levels of the psoriasis and RA patients 19.
However, in a study, Wilson et al by analyzed the NHANES
data and found no such vitamin D level reduction in the
psoriasis patient group thus providing inconsistency in the
observation of low vitamin D levels in psoriasis
patients.15,20,21
We also observed that the mean vitamin D level in the
severe PASI group was 10.1±2.8ng/ml and this was the
lowest among all 3 PASI groups discussed and the
difference between their means was statistically significant
(P<0.001). This shows that the vitamin D deficiency is
proportional to the severity of psoriasis as assessed by PASI
scoring. Similar observations have been made in a study
conducted by Stoyan et al.22 Vitamin D actions on
macrophages and lymphocytes results in the inhibition of
IL-17, IL-23 and TNF-α production while the expression of
IL-4 and IL-10 is raised and therefore it has an important
role in the regulation of immune tolerance.24 In psoriasis a
decreased vitamin D levels may lead to immune
dysregulation which may alter the differentiation and
proliferation of keratinocytes.24 This finding could
substantiate the thought of vitamin D supplementation in the
treatment of psoriasis.23,24
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Studies conducted by Perez et al and Finamor et al.
have concluded that there is considerable clinical
improvement of psoriasis and a decrease in the PASI score
with oral vitamin D supplementation.25,26 The effect of
vitamin D supplementation in our cases is to be further
established. Vitamin D receptor (VDR) polymorphism has
been found to be associated with psoriasis susceptibility.27
Decreased expression of vitamin D receptor and tight
junction complex in psoriatic skin was demonstrated
through immunochemical stain analysis by B. Visconti et al
suggesting a role for vitamin D in the pathogenesis.28 Based
on the guidelines of Endocrine Society we found that
vitamin D deficiency had a similar occurrence in both the

cases and control groups (psoriasis 80% and control 70.4%,
p>0.05) which could be explained by the increased
prevalence of vitamin D deficiency among population of
India.10 Data in the literature have shown that 70-100%
Indians in different age groups are vitamin D deficient
which could be attributed to the prevailing social and
cultural conventions in our country which hinders with
adequate sun exposure.29-31 Further darker skin types of
Indians also produce a significantly lesser amount of
vitamin-D when compared with the individuals with fairer
skin.30,31

Table 1: Comparison of psoriasis and control subjects according to their age and BMI.
Psoriasis n=50
Control n=44
Variables
Difference b/w means
Mean
SD
Mean
SD
Age
41.1
13.2
38.5
11.4
2.5
BMI
27.3
3.8
26.3
2.6
0.98
Table 2: Comparison of categorical variables like sex, occupation, types of psoriasis.
Variables
Components
Psoriasis n=50
Control n=44
No
%
No
%
Sex
Male
22
44.0
19
43.2
Female
28
56.0
25
56.8
Occupation
Ministerial
5
10.0
8
18.2
Drivers
6
12.0
6
13.6
House wife
20
40.0
11
25.0
Professional
10
20.0
8
18.2
Others
9
18.0
11
25.0
Types of psoriasis
Palmoplantar
12
24.0
0
0.0
Plaque
24
48.0
0
0.0
Scalp psoriasis
8
16.0
0
0.0
Erythrodermic soriasis
3
6.0
0
0.0
Guttate psoriasis
3
6.0
0
0.0

“t”

df

Sig

0.971
1.443

92
92

P=0.334
P=0.152

χ2

Sig.

χ2 =0.006
df=1
χ2 =3.358
df=4

P=0.936

Nil

Nil

Table 3: Comparison of serum vitamin D between the control and psoriasis subjects.
Psoriasis
Control
Variable
Difference b/w means
“t”
Mean
SD
Mean
SD
Vit. D
15.6
7.7
19.8
10.2
4.2
2.231
Table 4 Vitamin D deficiency prevalence in both groups.
Groups
No of cases Vit-D deficiency (<20ng/ml)
Psoriasis
40
Control
31

Prevalence (%)
80.0
70.5

Table 5: Distribution of cases according to their serum vitamin D level .
Serum vit D level (ng/ml)
PASI –Mild
PASI-Moderate
>30(normal)
1
2
20 to 30(insufficiency)
3
4
<20(deficiency)
0
18
4
24
Total

PASI-Severe
0
0
22
22
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Df

Sig

92

P=0.028

Total
3
7
40
50

%
6.0
14.0
80.0
100.0
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Table 6: Comparison of PASI with serum vitamin D of psoriasis subjects.
Mean serum
PASI groups
N
SD
“F”
Sig
Correlation (r)
Vitamin-D
Mild(<3)
4
29.9
6.9
Moderate (3 to 10) 24
18.3
6.4 31.046 P<0.001
-0.749
Severe (>10)
22
10.1
2.8

r2

% of
determination

0.516

51.6

Fig. 1: a. Multiple scaly erythematous discrete paques over the back – psoriasis valgaris. PASI-38, b. Thick
hyperkeratotic plaques over scalp-scalp psoriasis, PASI-18, c. Erythemstous scaly plaque over the Chin-Psoriasis
vulgaris, PASI-18, d. Erythemstous scaly plaque over the Back – Unstable plaque psoriasis. PASI-44
Conclusion
Psoriasis patients relatively have lower serum vitamin
D level than the control subjects and having an inverse
relationship with PASI score. Further elucidation of the
vitamin D role in the etiopathogenesis of psoriasis would
make vitamin D a viable treatment option and also helps in
the reduction of associated co-morbidities risk.
Acknowledgements
We sincerely thank Mr. Arumugam for his contribution
in the statistical data analysis.
Limitations of the study:
1. Lesser number of psoriasis cases
2. Did not calculate the daily sun exposure and physical
activity in the cases and control
Funding: None.
Conflict of interest: None.
Ethical approval: Approval obtained.
References
1.
2.

3.

Nestle FO, Kaplan DH, Barker J. Psoriasis. N Engl J Med
2009;361:496-509.
Krueger G, Ellis CN. Psoriasis- recent advances in
understanding its pathogenesis and treatment. J Am Acad
Dermatol 2005;53(Suppl):94-100.
Segaert S, Bouillon R. Epidermal keratinocytes as source and
target cells for vitamin D. In: Norman AW, Bouillon R and

Thomasset M (ed). Vitamin D Endocrine System: Structural,
Biological, genetic and Clinical Aspects. Proceedings of the
Eleventh Workshop on Vitamin D, Nashville, TN, University
of California, Riverside. USA: Printing and Reprographics;
2000:583-590.
4. Bikle DD. Vitamin D regulated keratinocyte differentiation. J
Cell Biochem 2004;92:436–444.
5. Van Etten E, Decallone B, Verlinden L, Verstuyf A, Bouillon
R, Mathieu C, et al. Analogs of 1α, 25-dihydroxy vitamin D3
as pluripotent immunomodulators. J Cell Biochem
2003;88:223-226.
6. M. T. Cantorna, Y. Zhu, M. Froicu, and A.Wittke, “Vitamin D
status, 1,25-dihydroxyvitamin D3, and the immune system,”
Am J Clin Nutr vol. 80, supplement, 2004;1717S–1720S.
7. Bhor U, Pande S. Scoring system in dermatology. Indian J
Dermatol Venerol Leprol 2006;72:315-321.
8. C.H. Smith, A.V. Anstey, J. N. W. N. Barker et al. British
Association of Dermatologists guidelines for use of biological
interventions in psoriasis. Br J Dermatol 2005;153:486-497.
9. Institute of Medicine (US) Standing Committee on the
Scientific Evaluation of Dietary Reference Intakes. Dietary
Reference Intakes for Calcium, Phosphorus, Magnesium,
Vitamin D, and Fluoride. Washington (DC): National
Academies Press (US); 1997. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK109825/ doi:
10.17226/5776
10. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM,
Hanley DA, et al. Evaluation, treatment and prevention of
vitamin D deficiency: An Endocrine Society clinical practice
guideline. J Clin Endocrinol Metab 2011;96:1911-1930.
11. Dogra S, Yadav S. Psoriasis in India: Prevalence and pattern.
Indian J Dermatol Venereol Leprol 2010;76:595-601.
12. Kumar S, Nayak CS, Padhi T, Rao G, Rao A, Sharma VK, et
al. Epidemiological pattern of psoriasis, vitiligo and atopic

IP Indian Journal of Clinical and Experimental Dermatology, January-March, 2019;5(1):1-5

4

K. Radha Raja Prabha et al.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Comparison of serum level of Vitamin-D between psoriasis and control…

dermatitis in India: Hospital-based point prevalence. Indian
Dermatol Online J 2014;5:6-8.
Bedi TR. Psoriasis in North India. Geographical variations
Dermatol 1977;155:310-314.
Touvier M, Deschasaux M, Montourcy M, Sutton A, Charnaux
N, Kesse-Guyot E et al. Determinants of vitamin D status in
Caucasian adults: influence of sun exposure, dietary intake,
sociodemographic, lifestyle, anthropometric, and genetic
factors. J Invest Dermatol 2015;135:378-388.
Orgaz-Molina J, Buendía-Eisman A, Arrabal-Polo MA, Ruiz
JC, Arias-Santiago S. Deficiency of serum concentration of 25hydroxyvitamin D in psoriatic patients: a case-control study. J
Am Acad Dermatol.2012;67:931–938.
Mehmood ZH, Papandreou D. An updated mini review of
vitamin Dandobesity:Adipogenesis and inflammation state.
Open Access Maced J Med Sci 2016;4:526–532.
Gonçalves de Carvalho CM, Ribeiro SM. Aging, low-grade
systemic inflammation and vitamin D: a mini-review. Eur J
Clin Nutr 2017;71:431-440.
Allayali A, Niaz G, Hawsawi KA, Fatani M, Siddiqui I.
Association between vitamin D deficiency and psoriasis: A
case control study. J Clin Exp Dermatol Res 2018;9:2.
Gisondi P, Rossini M, Di Cesare A, et al. Vitamin D status in
patients with chronic plaque psoriasis. Br J Dermatol
2012;166:505-510.
Provvedini DM, Tsoukas CD, Deftos LJ, Manolagas SC. 1,25Dihydroxyvitamin D3 receptors in human leukocytes. Science
1983; 221:1181-1183
Ricceri F, Pescitelli L, Tripo L and Prignano, F. Deficiency of
Serum Concentration of 25-Hydroxyvitamin D Correlates with
Severity of Disease in Chronic Plaque Psoriasis. J Am Acad
Dermatol 2013;68:511-512.
Wilson PB. Serum 25-hydroxyvitamin D status in individuals
with psoriasis in the general population. Endocrine
2013;44:537-539.
Pavlov S, Ivanova I, Gerova D. Vitamin D status in patients
with psoriasis. Scripta Scientifica Med 2016;48:50-54.

24. Balato A, Schiattarella M, Lembo S, et al. Interleukin-1 family
members are enhanced in psoriasis and suppressed by
vitamin D and retinoic acid. Arch Dermatol Res
2013;305:255–262.
25. Perez A, Raab R, Chen TC, Turner A, and Holick MF. Safety
and efficacy of oral calcitriol (1,25-dihydroxyvitamin D) for
the treatment of psoriasis. Br J Dermatol 1996; 134:1070–
1078.
26. Finamor DC, Sinigaglia-Coimbra R, Neves LC, Gutierrez M,
Silva JJ, Torres LD et al. A pilot study assessing the effect of
prolonged administration of high daily doses of vitamin D on
the clinical course of vitiligo and psoriasis.
Dermatoendocrinol. 2013;5:222-234.
27. Park BS1, Park JS, Lee DY, Youn JI, Kim IG. Vitamin D
receptor polymorphism is associated with psoriasis. J Invest
Dermatol 1999; 112:113-116.
28. Visconti B, Paolino G, Carotti S, Pendolino AL, Morini S,
Richetta AG et al. Immunohistochemical expression of VDR is
associated with reduced integrity of tight junction complex in
psoriatic skin. J Eur Acad Dermatol Venereol 2015;29:2038–
2042.
29. G R, Gupta A. Fortification of foods with vitamin D in India.
Nutrients. 2014; 12;6:3601-3623.
30. Clemens TL, Adams JS, Henderson SL, Holick MF. Increased
skin pigment reduces the capacity of skin to synthesise vitamin
D3. Lancet. 1982;9;1:74-76.
31. Matsuoka LY, Wortsman J, Haddad JG, Kolm P, Hollis BW.
Racial pigmentation and the cutaneous synthesis of vitamin D.
Arch Dermatol 1991;127:536-538.

How to cite this article: Prabha
Chittambalam PC, Selvakumar AS,
level of Vitamin-D between psoriasis
a Tertiary care centre, Indian J
2019;5(1):1-5

IP Indian Journal of Clinical and Experimental Dermatology, January-March, 2019;5(1):1-5

KRR, Lakshmi PM,
Comparison of serum
and control subjects at
Clin Exp Dermatol

5

