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   ABSTRACT 

Objective: To evaluate association of chronic urticaria with decreased serum vitamin D levels in female patients. 
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Fauji Foundation Hospital, Rawalpindi Pakistan, from Jan 2020 to Jan 2021. 
Methodology: Seventy female patients with chronic urticaria (Group-1) and 70 female age matched patients without urticaria 
(Group-2) were enrolled in the study by nonprobability sampling technique. Both groups were stratified into 3 age based 
groups: children (0-18 years), young adults (19-40 years) and middle aged (40-60 years). Inclusion criteria comprised of 
patients of either sex and of age less than 60 years showing urticarial symptoms at least twice a week for more than 6 weeks. 
Serum vitamin D level was evaluated by ELISA (enzyme linked immunosorbent assay). A deficiency in vitamin D was 
defined as serum 25-(OH)D concentrations <30 ng/mL. 
Results: Out of 140 patients, 105(75%) had normal vitamin D levels (group 1=48(45.7%) & group-2=57(54.3%)) whereas 
35(25%) were deficient; group 1=22(62.8%) & group 2=13(37.2%) (p-value =0.07). In the children group, 13 out of 15(86.6%) 
were sufficient whereas 2(13%) were deficient (p-value=0.17). In the young adults group, 40 out of 58(68.9%) were sufficient 
and 18(31%) were deficient (p-value=0.06). In the middle aged group, 52 out of 67(77.6%) were sufficient and 15(22%) were 
deficient (p-value=0.82). 
Conclusion: There is no association of chronic urticaria with decreased serum vitamin D levels.  
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INTRODUCTION 

Chronic urticaria is defined as episodes of 
recurrent hives, with or without angioedema, 
persisting for 6 weeks or longer.1 According to a recent 
meta-analysis, point prevalence of chronic urticaria in 
the Asian population was higher (1.4%) than that in 
the Europe (0.5%) and Northern America (0.1%).2 
Etiology of chronic urticaria is extensive including 
drugs, food, food additives, chronic infections and 
infestations, systemic and autoimmune diseases,3 etc. 
In spite of thorough laboratory investigations, 50% 
cases of chronic urticaria remain undiagnosed. In 
many cases, the etiology of chronic urticaria is 
multifactorial. This poses great difficulty for the 
clinician to treat these patients effectively as a number 
of clinical, chemical and serological workup is 
required to reach the root cause of chronic urticaria.3 
Vitamin D is a fat-soluble vitamin. It is synthesized in 
the skin from the nonenzymatic conversion of 

provitamin D3 to previtamin D3. Vitamin D is stored 
in the fat cells. In the blood, vitamin D circulates in the 
form of 25-hydroxyvitamin D3 (25[OH]D3). 
Measurement of (25[OH]D3) levels reflects solar and 
dietary exposure. Active form of vitamin D is 1,25-
dihydroxyvitamin D (1,25[OH]2D) that is converted in 
the kidney.4,5 Vitamin D exerts its immunomodulatory 
actions on both innate and adaptive immunity.7 It 
influences allergic response by down regulating IgE-
mediated mast cell activation.6 It also influences 
autoimmune response by enhancing T regulatory cells 
and suppressing T helper (TH-1 and TH-17) cell 
mediated cytokine secretion.6 

In all age groups worldwide, vitamin D 
deficiency is documented as a major health problem  
in both developed as well as underdeveloped 
countries.4,7 Association of vitamin D deficiency with 
atopic diseases such as atopic dermatitis, allergic 
dermatitis and chronic urticaria has been studied 
recently showing conflicting results.5,7,8 Vitamin D 
supplementation as an add on therapy at various 
dosages has also shown to improve urticaria activity 
score in recalcitrant cases.9,10 
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The aim of this study was to assess whether a 
relation between chronic urticaria and deficiency of 
vitamin D exists in the Pakistani population as it has 
not been studied previously in this region and all 
studies done previously are international.5,6,10 The 
rationale of this study was to increase evidence 
regarding association of reduced vitamin D levels and 
chronic urticaria. Results of this study would be 
helpful in revising current management guidelines of 
chronic urticaria and resultantly be beneficial for the 
patients. 

METHODOLOGY 

This Hospital-based comparative cross-sectional 
study was carried out at the Outpatient Department of 
Dermatology, Fauji Foundation Hospital, Rawalpindi 
Pakistan, from Jan to Dec 2020. Permission for this 
study was obtained from Hospital Ethical Committee 
Ref No.475/RC/FFH/RWP. Sample size was 
calculated by using WHO sample size calculator. 
Reference prevalence/population proportion was 
1.4% 2 with 95% confidence interval and 5% margin of 
error. Non probability consecutive sampling technique 
was used to collect data. Purpose of the study was 
explained and informed written consent was taken 
from all the patients enrolled in the study. Seventy 
female patients with chronic urticaria (group-1) and 70 
female age matched patients without urticaria (group-
2) were enrolled. Both groups were further stratified 
into 3 age based groups: children (0-18 years), young 
adults (19-40years) and middle aged (40-60 years).  

Inclusion Criteria: For Group-1 included patients of 
either sex having chronic urticaria showing urticarial 
symptoms at least twice a week for more than 6 weeks. 
Patients of age less than 60 years were included in this 
study, to avoid patients who had other age related 
comorbidities like deranged kidney function or osteo-
porosis that could affect vitamin D levels and create a 
bias. Group-2 included patients who did not complain 
of having urticarial symptoms in the past 5 years. 

Exclusion Criteria: Patients on vitamin D 
supplementation, systemic steroids, immuno-
suppressant therapy, and other vitamin supplements 
in preceding 3 months. Pregnant and lactating 
mothers and patients having any chronic medical 
diseases disturbing bone mineralization homeostasis 
e.g. chronic renal failure, neoplastic disorders, chronic 
gastrointestinal malabsorption disorders were also 
excluded from the study. 

Chronic urticaria was diagnosed on basis of 
detailed history and examination, with additional 

photographic evidence of weals, if available. Blood 
samples were taken from all the patients on OPD basis 
and were sent for analysis in the Hospital laboratory. 
Serum vitamin D levels were evaluated by ELISA. 
Tests were carried out free of cost and funding for the 
study was done by Fauji Foundation Hospital. A 
deficiency of vitamin D was defined as serum 25-
(OH)D concentrations <30 ng/ml.3  

Data was analysed using IBM Statistical Package 
for Social Sciences (SPSS version 20 for Windows). 
Fischer’s exact test was used in the children group 
whereas chi square test was used in the young adults 
and middle aged groups. Overall association chronic 
urticaria and vitamin D levels was also assessed by chi 
Square test. Comparison of mean ages was done by t-
test. The p-value≤0.05 was considered significant. 

RESULTS 

Total 140 patients were included in the study. 
Mean vitamin D levels in the group 1 were 
43.91±23.89ng/ml whereas in group-2 was 
57.23±31.52ng/ml. 

105(75%) had normal vitamin D levels (group-1 = 
48(45.7%) & group-2 = 57(54.3%)) whereas 35(25%) 
were deficient; group-1 = 22(62.8%) & group-2 = 
13(37.2%) (p-value =0.07). In the children group, 13 out 
of 15(86.6%) were sufficient whereas 2(13%) were 
deficient (p-value=0.17). In the young adults group, 40 
out of 58(68.9%) were sufficient and 18(31%) were 
deficient (p-value=0.06). In the middle aged group, 52 
out of 67(77.6%) were sufficient and 15(22%) were 
deficient (p-value=0.82), shown in Table-I. 
 

Table-I: Comparison of Group-1 and Group-2 in Terms of 
Normal and Vitamin D Deficient Patients with their 
Respective p-values 

Age category Group Vitamin D levels 
p-

value 

  Normal Deficient 

0.17* 
Children 

Group 1 6(8%) 2(3%) 

Group 2 7(10%) 0(0%) 

Young 
Group 1 16(22%) 12(17%) 

0.06# 
Group 2 24(34%) 6(8%) 

Middle aged 
Group 1 26(37%) 8(11%) 

0.82# 
Group 2 26(38%) 7(10%) 

Overall 
Group 1 48(68%) 22(31%) 

0.07# 
Group 2 57(81%) 13(18%) 

*fisher’s exact test #Chi square test 

 

The mean ages in groups 1 and 2 were 
43.02±14.75 and 42.97±15.09 respectively (p-value 
=0.98). This showed that there was no statistically 
significant difference between various age categories 
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of the two groups and they were adequately matched. 
Results are tabulated in Table-II. 
 

Table-II: Showing Mean Ages of Group 1 and Group 2 

Group Mean ages±SD p-value 

1 43.02±14.75 
0.982 

2 42.97±15.09 

 

DISCUSSION 

The idea of conducting a comparative cross-
sectional study was twofold; firstly, to find out 
association of chronic urticaria and vitamin D 
deficiency and secondly to assess the prevalence of 
vitamin D deficiency in the general population. There 
was no statistically significant difference between 
mean ages of group 1 and group 2. This shows that 
both groups were matched in terms of age. The fact 
that only females were enrolled in this study negates 
any possible gender bias between the two group as 
well. Results of our study showed no association of 
chronic urticaria and vitamin D deficiency. 

Studies have shown variable results in the past. 
In a UK based study (2015) conducted by Wu et al.,12 
282 patients with chronic urticaria were evaluated for 
nutritional deficiencies as compared to the general 
population. Serum vitamin D levels were normal in 
the chronic urticaria group. Moreover, Kim et al.,13 
conducted a study (2015) to assess vitamin D 
deficiency in patients of chronic urticaria, psoriasis 
and atopic dermatitis in Korean population. They 
found no association in chronic urticaria and psoriasis 
group and it was concluded that the impact of vitamin 
D in these dermatoses seem to be overestimated and a 
need of further study was suggested. Results of our 
study are consistent with the studies mentioned 
above. 

A recent meta-analysis including 14 studies was 
conducted by Tsung-Yu et al.,6 (2018). A total of 1655 
patients of urticaria were included in this study for 
analysis. Vitamin D deficiency was prevalent 
significantly in the cases when compared to control 
groups. This deficiency was observed in adult cases 
only and not in pediatric patients. 

In a recent regional study done in 2019, Rao 
Mudavath et al.,14 compared 50 patients with chronic 
urticaria with 50 age and sex matched controls. 
Patients with chronic urticaria had significantly low 
serum vitamin D level when compared to control 
group. However, correlation between vitamin D 
deficiency and disease activity was not observed. 

Similar results were shown by several other studies 
conducted in South Asia.3,9,15 

The literature regarding association of vitamin D 
and chronic urticaria shows mixed findings, majority 
of studies have described significant association of 
chronic urticaria with vitamin D deficiency, an inverse 
relationship between vitamin D levels and chronic 
urticaria severity and improvement in urticaria 
activity score with vitamin D supplementation.16-18 
However some studies, including ours have shown no 
association between the two.12,13 Factors contributing 
to these results maybe the fact that families of veterans 
reporting to our hospital may have better medical 
facilities, more prompt diagnosis of nutritional 
deficiencies and easier access to treatment and 
supplementation than the general population of 
Pakistan (75% of both Group-1 and Group-2 had 
normal levels). Therefore, these results might not be a 
true reflection of the general population of Pakistan as 
multiple studies have shown high prevalence of 
vitamin D deficiency in the Pakistani population.15 

Our study has helped in increasing evidence 
regarding association of vitamin D deficiency and 
chronic urticaria in the Pakistani population as no 
study was done previously in our region on this topic. 
Investigating vitamin D levels on routine basis in 
chronic urticaria cases may not be practical as its 
association is doubtful, however a trial of vitamin D 
supplementation in selective recalcitrant cases may be 
tried irrespective of its deficiency. It is recommended 
that further studies should be conducted on larger 
scale in order to confirm association of vitamin D 
levels with chronic urticaria before vitamin D 
supplementation can be added in the standard 
management guidelines of chronic urticaria.  
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CONCLUSION 

There is no association of chronic urticaria and vitamin 
D deficiency.  
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