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The deficiency of vitamin D may be linked to atopic dermatitis (AD). The aim of this study was to 
estimate the serum level of 25-hydroxyvitamin D3 in AD patients and its relation to the disease severity. 
The study was conducted on 100 participants distributed into 2 main groups: fifty patients suffering from 
AD and fifty healthy volunteers. The concentration of serum 25-hydroxyvitamin D3 was measured using 
ELISA technique. Correlation tests were done using Pearson correlation coefficient and ANOVA test 
was done for statistical evaluation of difference in means between groups. The results of this study 
showed decreased serum level of 25-hydroxyvitamin D3 in AD patients versus controls. An inverse 
relationship between serum level of 25-hydroxyvitamin D3 and AD severity was found. This relation was 
more pronounced in children than in adults. These data advocated the importance of further studies to 
assess the potential of vitamin D use as a novel therapy for atopic dermatitis. 
Keywords:  Vitamin D, atopic dermatitis, deficiency, relationship. 

 
INTRODUCTION 

Atopic dermatitis (AD) is a highly pruritic 
disease which often begins in the early childhood, 
though it is not uncommon to be first encountered 
in adulthood. Usually AD begins as one of the 
series of atopic triad which include bronchial 
asthma, allergic rhinitis (hay fever) as well as AD 
in a way of what’s called the “atopic march” 
theory, which shows that AD disease is a first part 
of a cascade that later on will progress to other 
allergic diseases (Carlsten et al., 2013).  

The pathogenesis of AD disease contains 
complicated immunological pathways, which 
begins with epidermal barrier disruption, then 
dysregulation in the immunoglobulin E (IgE) and 
disruption in the response of the cell mediated 
immune function (Hoare et al., 2000).  An 
important role in both innate immunity and 
adaptive immunity was found for vitamin D 
specially in activation of Toll-like receptors, as well 

as increasing cytokines specially the pro-
inflammatory ones, and may also play a role in 
potentiating the response of the T helper type 2 
cells (Benson et al., 2012). The above pathways 
can clarify the clues that relate vitamin D to atopic 
triad allergic diseases including bronchial asthma, 
allergic rhinitis and even food allergies.  

Several studies showed that mothers who 
were suffering from vitamin D deficiency in the 
pregnancy period, their babies later on showed 
increased (AD) percentages than those mothers 
with normal serum levels of vitamin D (Myalil and 
Thomas, 2010). Also seasonal variation is another 
factor as other studies showed that in winter and 
autumn newly born babies have higher 
percentages of AD than who were born in summer 
and spring (Weiland et al., 2004 and Oren et al., 
2008). Also to be noted, that adding vitamin D 
orally as a supplement have a prophylactic role 
not only in decreasing AD cases among children 
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but also in minimizing the symptoms of the winter 
related AD (Sidbury et al., 2008).  

The present study aimed at investigating the 
relationship AD severity and serum 25-
hydroxyvitamin D3 concentrations in childhood 
and adulthood. 
 
MATERIALS AND METHODS 

Subjects 
This study was carried out at Al-Azhar 

University Hospitals (Said Galal Dermatological 
Outpatient Clinic), and the National Research 
Centre Outpatient Clinic from March to June 2014. 
A case-control study was conducted on 100 
participants who were distributed into two main 
groups. Group 1 (patients) composed of fifty 
patients suffering from AD and Group 2 (controls) 
composed of 50 age and sex matched healthy 
volunteers. Group 1 (patients) was further 
classified into two main age groups. (Group 1A) 
composed of 25 patients less than 12 years old 
and (Group 1B) composed of 25 patients more 
than 12 years old. Group 2 (controls) was further 
classified into two main age groups, (Group 2 A) 
composed of 25 healthy children less than 12 
years old and (Group 2 B) composed of 25 
healthy subjects more than 12 years old.   

Only patients who had not been on regular 
vitamin supplements for at least 6 months and 
who had not received topical steroids in the 
previous 4 weeks and/or systemic steroids as well 
as anti-inflammatory treatments in the previous 6 
months were admitted to the study. Exclusion 
criteria were the use of calcineurin inhibitors in the 
previous 2 weeks and factors that may affect 
serum vitamin D concentrations.  

The present study was approved by the 
Ethical Committee of Medical Research of the 
National Research Centre and an ethical approval 
certificate was issued with the acceptance. Also a 
written informed consent was taken from all 
participants or his/ her parents to be included in 
the study.  

Methods 

Evaluation of disease severity 
Severity of AD was done for all the patients by 

the same researcher by means of the SCORAD 
index. Using the SCORAD index, eczema was 
scored in each patient as mild (< 25), moderate 
(25–50) or severe (> 50), as defined in the 
previous studies (Oranjie, 2011). 

Laboratory Tests 
 Evaluation of 25-hydroxyvitamin D3 was done 

for all the studied subjects. Venous blood samples 
were collected in non-heparinized tubes and 
centrifuged at 1800 xg for 10 minutes at 4°C. 
Then sera were separated and kept for 
measurement of 25-hydroxyvitamin D3 using 
enzyme-linked immunosorbent assay (ELISA) Kit, 
Glory Science Co., LTD, USA according the 
manufacturer's instructions. Values were used as 
a continuous variable and vitamin D 
concentrations were also categorized, in a 
descriptive analysis, as follows: Deficient: (< 12 
ng/mL), Insufficient: (12–29 ng/mL), Satisfactory: 
(or Sufficient), at least (30–100 ng/mL) and 
Potential intoxication (>100 ng/mL). 

Statistical analysis 
Data were collected then tabulated and 

statistically analyzed using SPSS (Statistical 
Package for Social Science; SPSS Inc., Chicago, 
IL, USA), version 17. Comparison of numerical 
variables between the study groups was done 
using Student t test for independent samples in 
comparing 2 groups when normally distributed 
and Mann Whitney U test for independent 
samples when not normally distributed. 
Comparison of numerical variables between more 
than two groups was done using one way analysis 
of variance (ANOVA) test. Tukey–Kramer method 
(Tukey’s test) was done as a single-step multiple 
comparison procedure. It was used in conjunction 
with an ANOVA to compare 2 means that were 
significantly different from each other. For 
comparing categorical data, Chi square (x2) test 
was performed. Correlation between various 
variables was done using Pearson moment 
correlation equation for linear relation. Accuracy 
was represented using the terms sensitivity and 
specificity.  P < 0.05 was considered statistically 
significant. 
 
RESULTS 

AD Severity in relation to SCORAD 
Of 25 chosen patients suffering from AD of 

Group 1 A, 12 patients showed mild disease 
(48.0%), 8 suffered from moderate disease 
(32.0%) and 5 suffered from severe disease 
(20.0%). Mean SCORAD was 35.76 ± 15.34 
(range from 16.2-67.4) and median at a value of 
37.9. 

On the other hand, of the 25 chosen patients 
suffering from AD of Group 1 B, 15 patients had 
mild disease (60.0%), 6 patients had moderate 
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disease (24.0%) and 4 patients had severe 
disease (16.0%). The mean SCORAD was 31.22 
± 13.49 (range from 13.1–58.3), with median at a 
value of 33.61. (Figs. 1 & 2). 

The serum concentration of 25-hydroxy 
vitamin D3 

The 25 patients of Group 1A showed vitamin 
D levels ranging from 2.1- 44 ng/mL, mean being 
at a level of 20.46 ± 16.30 ng/mL and median at 
22.38 ng/mL. The control subjects in Group 2A 
showed levels ranging from 20.0-58.0 ng/mL, 
mean at 33.82 ± 15.70 ng/mL and median at 35.6 
ng/mL. Mean 25-hydroxyvitamin D3 levels showed 
a difference which was statistically significant in 
cases in comparison to controls, (P value< 0.001) 
(Table 1). 

Meanwhile, the 25 patients of Group 1 B 
showed vitamin D levels ranging from 7.0- 58 
ng/mL, mean being at a level of 26.20 ± 11.45 
ng/mL, and median at 27.41 ng/mL. The control 
subjects in Group 2 B showed vitamin D levels 
ranging from 9.0-102.0 ng/mL with mean at 36.42 
± 13.40 ng/mL, and median at 37.35 ng/mL. Mean 
25-hydroxyvitamin D3 levels showed significant 
difference in cases than controls, (P value< 0.001) 
(Table 2). 

Mean 25-hydroxy vitamin D levels showed 
statistical significant difference in cases less than 
12 years (Group 1A) in comparison to those 
above 12 years (Group 1 B) with p value <0.05, 
however, 25-hydroxyvitamin D3 level in both 
groups of patients was insufficient (Table 3). 

Normal values of vitamin D are as follows: 
deficient (< 12 ng/mL), insufficient: (12–29 ng/mL), 
normal (30–100 ng/mL) and potential intoxication 
(>100 ng/mL) (Holick, 2007). 

The correlation between 25-hydroxy vitamin 
D3 serum concentrations and AD severity showed 
statistical significance with the levels of vitamin D 
among all patients (p < 0.001) as shown in Fig. 3. 

For patients less than 12 years, SCORAD 

index in the 12 cases with mild AD ranged from 
16.20-23.40 with a mean of 20.87 ± 2.67, median 
22, vitamin D levels showed a range from 27.0 – 
44.0 ng/mL with mean at 33.40 ± 3.84 ng/mL and 
median 35.17 ng/mL. In the 8 moderate cases 
SCORAD ranged from 28.8-43.6, with mean 
36.07 ± 5.44 and median at 37.9, vitamin D levels 
showed a range from 22.0 – 30.0 ng/mL, with 
mean 26.62 ± 2.60 ng/mL and median 28.ng/mL. 
In the 5 severe cases, SCORAD ranged from 
52.9-67.4, mean 56.34 ± 4.27, median 55.30, 
vitamin D levels showed a range from 2.1 – 20.0 
ng/mL, with mean 11.01 ± 6.75 ng/mL and median 
12.15 ng/mL. 

For patients more than 12 years, from the 15 
cases with mild AD, SCORAD ranged from s13.1 
– 22.1 with a mean of 18.7 ± 2.77, median 20.3, 
vitamin D levels showed a range from 35.0 – 58.0 
ng/mL, with mean at 39.70 ± 4.50 ng/mL, and 
median 41.20 ng/mL. In the 6 moderate cases              
SCORAD ranged from 26.4 – 41.8, with mean 
30.4 ± 4.24, and median at 33.10, vitamin D levels 
showed a range from 27.0 – 31.0 ng/mL, with 
mean 29.20 ± 1.89 ng/mL and median 30.60 
ng/mL.  In the 4 severe cases, SCORAD ranged 
from 50.1 – 58.3, with mean 53.8 ± 3.87, and 
median 54.90, vitamin D levels showed a range 
from 7.0 – 22.0 ng/ml, with mean 14.30 ± 5.21 
ng/ml. 

Significant difference was noticed between 
mean 25-hydroxyvitamin D3 levels between the 2 
age groups in each grade of severity of the 
disease with p value 0.01, 0.05 and 0.03 for mild, 
moderate and severe AD grades respectively. 

The correlation between SCORAD and 
severity of AD with 25-hydroxyvitamin D3 level in 
both Groups 1 A and 1 B, 25-hydroxyvitamin D3 
level showed correlation that was inversely 
significant with disease severity as well as 
SCORAD index (Table 4 & 5). 

 
Table 1: The difference in serum 25-hydroxyvitamin D3 level among patients less than 12 years old 

and corresponding controls 

Serum 25-hydroxyvitamin  
D3 Level (ng/mL) 

Cases (Group 1 A) 
(n = 25) 

Controls (Group 2A) 
(n = 25) 

*Mann Whitney 
P value 

Min. – Max. 2.1 – 44.0 20.0 – 58.0 

<0.001* Mean ± SD 20.46 ± 16.30 33.82 ± 15.70 

Median 22.38 35.61 
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Table 2: The difference in serum 25-hydroxyvitamin D3 level among patients more than 12 years 
old and corresponding controls 

Serum 25-hydroxyvitamin 
 D3 Level (ng/mL) 

Cases (Group 1 B) 
(n = 25) 

Controls (Group 2B) 
(n = 25) 

*Mann Whitney 
P value 

Min. – Max. 7.0 – 58.0 9.0 – 102.0 

<0.005* Mean ± SD 26.20 ± 11.45 36.42 ± 13.40 

Median 27.41 37.35 

 
Table 3: The difference in serum 25-hydroxyvitamin D3 level among patients more than 12 years 

old and those less than 12 years old 

Serum 25-hydroxyvitamin  
D3 Level(ng/mL) 

(Group 1 A) 
(n = 25) 

(Group 1B) 
(n = 25) 

*Mann Whitney 
P value 

Min. – Max. 2.1 – 44.0 7.0 – 58.0 

0.05* Mean ± SD 20.46 ± 16.30 26.20 ± 11.45 

Median 22.38 27.41 

 
 

Table 4: Correlation between AD severity and 
SCORAD with 25 OH Vitamin D level in 
patients less than 12 years old Group (1A). 

Group 1A 25 OH Vitamin D Level 

 r s P 

Severity of AD -0.688 < 0.001* 

SCORAD -0.679 < 0.001* 

 
The receiving operating characteristic (ROC) 

curve was designed for 25-hydroxyvitamin D3 
showed that the cutoff value of 25-hydroxyvitamin 
D3 was 2.1 ng/ml. Area under curve (AUC) for 25-
hydroxyvitamin D3 was 0.245 (Fig. 4). 
 
DISCUSSION 

Atopic dermatitis (AD) is a cutaneous disease 
which is affected by different factors like stress or 
infections and most importantly genetic 
background as well as environmental aspects as 
diet. In the last years a lot of reports negotiate the 
possible role of vitamin D in the pathogenesis of 
many allergic diseases as AD (Benson et al., 
2012).  

Although vitamin D mechanisms in regulating 
calcium level in the body was fully established, a 
lot of researches added additional roles of vitamin 
D specially in immune system and a lot of theories 
suggesting a role of vitamin D on allergy and 
atopic triad allergic disease but to date, the results 
of these researches are contradicting (Miller and 
Gallo, 2010).   

When studying the immuno-pathogenesis of 
AD, one can easily find a link to a role for vitamin 
D in AD by its immunomodulatory effects 

(Samochocki et al., 2013). Schauber et al., (2007) 
showed in their studies the role of vitamin D in 
potentiating some peptides expression specially 
the antibacterial ones, which may decrease the 
bacterial infections on the skin. Moreover, it has 
been noticed that there is a relationship between 
the decrease in cutaneous sensitization to 
cutaneous bacterial colonization and Toll like 
receptors activation that was boostered by vitamin 
D. This may be due to the synthesis of 
cathelicidin. Also, vitamin D may play an important 
role in inhibition of the keratinocytes differentiation 

(Javanbakht et al., 2010). An important role of 
vitamin D is the increase of the transcription of a 
stratum corneum protein called fillaggrin, which is 
crucially important in the normal barrier function of 
the epidermis. Therefore, the decrease in serum 
vitamin D levels may worsen AD by increase 
cutaneous bacterial colonization through 
ineffective skin barrier (Samochocki et al., 2013).  

From the previously mentioned data, it 
appears that there is a clear link between active 
form of vitamin D level and AD pathogenesis. This 
encouraged us to assume that AD severity index 
may be affected by vitamin D, so we aimed in this 
study to estimate the level of the active form of 
vitamin D in the serum of AD patients as well as 
evaluating its correlation with the severity of the 
disease which was assessed by SCORAD index 
in both children and adults. 

This study was done on 100 participants 
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distributed into 2 groups: fifty patients suffering 
from AD and fifty matched volunteers that are 
apparently healthy. Each group was further 
classified into two main age groups: 25 patients 
less than 12 years old and 25 patients more than 
12 years old. Lack of intake of vitamin D 
supplementation or systemic anti-inflammatory 
treatment in the previous six months together with 
lack of topical steroid use or calcineurin inhibitors 
in last 2 weeks was ensured. Also, any patient 
with any identified factor that may affect serum 
vitamin D concentrations either metabolic or 
systemic was excluded. 

Full history taking and complete clinical and 
dermatological examination were done to all 
patients including assessment of AD by SCORAD 
index. Assessment of the serum active form of 
vitamin D was done for all the subjects using 
ELISA technique. 

Comparing the serum level of the active form 
of the vitamin D between the cases and their 
matching controls confirms that there is a 
relationship between serum level of the active form 
of the vitamin D and AD, thus supporting that a true 
relationship is exists between vitamin D deficiency 
and the disease development. The above finding 
agrees with that was published in the studies of 
Oren et al., (2008), Velsen et al., (2010), Searing 
and Leung (2010) and Litonjua (2012) who 
reported a relation between decreased vitamin D 
serum level and the increase in the risk of AD 
development. Samochocki et al., (2013) assessed 
the role of vitamin D intake orally on the 
symptoms of AD at the clinical level. In their study 
vitamin D taken orally showed a great effect in 
decreasing the symptoms and signs in patients 
with AD.  

The result of the current study also proved 
that although AD may affect adults (i.e. adult 
onset AD), it affects them in a milder way than 
children, based on lower SCORAD index seen in 
our study in patients older than 12 years old in 
comparison with those below 12 years old of age. 

In the current study, vitamin D levels showed 
a strongly significant inverse correlation with AD 
symptoms acuity in patients less than 12 years old 
as well as in those exceeding the age of 12. Thus, 
as the disease severity of AD increases, vitamin D 
levels tend to be more insufficient. Therefore, 
patients may benefit from therapeutic role of 
supplementation with this vitamin in conjugation 
with the traditional treatment regimen of AD for 
decreasing the symptoms of the disease severity.  

These results were similar to those recorded 
by Peroni et al., (2011) who found a link between 

AD severity in children in Verona, Italy and vitamin 
D level in their sera. Moreover, this was supported 
in the study of Hatta et al., (2008) as they found a 
proof for the definitive mechanism that vitamin D 
may influence on the keratinocytic barrier to 
guarantee its stabilization. 

CONCLUSION 
In conclusion, results of the current study 

highlighted the true relation between AD severity 
and decreased level of vitamin D in sera of the 
patients. This spots the light on the importance of 
using vitamin D as a supplementation in AD 
patients. 
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