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ABSTRACT

Various therapeutic approaches, including supplemental nutritional support, have been tried 
for the treatment of atopic dermatitis (AD). Previous studies have reported the role of vitamin 
D in the treatment of AD with inconsistent results. The aim of this study was to evaluate the 
effectiveness of vitamin D in the treatment of AD, with considerations on the heterogeneities 
of AD. Randomized controlled trials (RCTs) on the efficacy of vitamin D supplementation 
for AD treatment, published before June 30, 2021 were identified in the PubMed, EMBASE, 
MEDLINE, and Cochrane Library databases. The quality of evidence was assessed using the 
Grading of Recommendations, Assessment, Development and Evaluation system. This meta-
analysis included 5 RCTs with 304 cases of AD. We found that vitamin D supplementation 
did not decrease AD severity, even when AD was classified as severe vs non-severe. However, 
vitamin D supplementation was found to be effective in the treatment of AD in RCTs that 
included both children and adults, but not in those that included only children. Geographic 
location was associated with a significant difference in the therapeutic effect of vitamin D 
supplementation. Moreover, vitamin D supplementation of > 2,000 IU/day decreased AD 
severity, but supplementation ≤ 2,000 IU/day did not. Vitamin D supplementation, in general, 
was not effective for the treatment of AD. However, vitamin D supplementation might provide 
a therapeutic effect depending on the geographic location and dose of supplementation. The 
results of the present meta-analysis suggest that vitamin D supplementation might be targeted 
for patients with AD who may benefit from vitamin D supplementation.
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INTRODUCTION

Atopic dermatitis (AD) is a common chronic inflammatory skin disease with a prevalence 
of approximately 20% in children and 10% in adults.1 The diverse AD phenotypes suggests 
different pathophysiologies underlying each AD phenotype and the need for targeted 
therapies and personalized medicine.2 Supplemental nutritional support has been considered 
as a potential adjuvant therapy for AD.3 Vitamin D might affect the clinical course of AD 
through the modulation of immune responses and skin barrier dysfunction.4-6 The previous 
studies on the effect of vitamin D supplementation on the treatment of AD have shown 
inconclusive results.7,8 Two previous meta-analyses showed the potential therapeutic effect 
of vitamin D on the treatment of AD without consideration of heterogeneities related to 
AD:3,9 one study included 4 randomized controlled trials (RCTs)9 and the other included 1 
intervention study, 1 cross-sectional study, and 3 RCTs.3 In this systematic review and meta-
analysis, we aimed to evaluate the efficacy of vitamin D supplementation in the treatment of 
AD. In addition, we compared the therapeutic effects of vitamin D supplementation for the 
treatment of AD according to age groups, disease severity, geographical regions, and duration 
and dose of vitamin D supplementation.

MATERIALS AND METHODS

Literature search strategy
A literature search of PubMed, EMBASE, MEDLINE, and Cochrane Library databases was 
conducted for articles published from database inception to June 30, 2021. The following 
keywords were used: ([Vitamin D OR calciferol* OR ergocalciferol*] or [treatment]) and 
(atopic dermatitis). The search was restricted to English language publications. The 
systematic review and meta-analysis were performed according to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline.10 No ethical approval 
was required for the analysis of publicly available anonymized data, and this systematic 
review was not registered.

Selection criteria and study selection
The inclusion criteria for study selection were as follows: 1) all study participants 
were patients with AD; 2) RCTs that reported data on the clinical efficacy of vitamin 
D supplementation in the treatment of AD; 3) oral administration of vitamin D; and 
4) dose and duration of vitamin D supplementation clearly reported. The exclusion 
criteria were as follows: 1) case reports, reviews, letters, editorials, and publications 
that included overlapping study populations; 2) vitamin D prescribed as an ointment; 3) 
vitamin D supplementation combined with other vitamins; and (4) localized AD, such as 
hand eczema, and other types of eczema such as winter-related AD. Study selection was 
performed independently by 2 of the 4 reviewers (Sol IS, Park JS, Lee KS, or Lee E, and any 
disagreements were resolved by consensus.

Definition of subgroups
The severity of AD was classified based on the SCORing atopic dermatitis (SCORAD) index 
(< 15, mild; 15 ≤ moderate < 40; ≥ 40, severe)11 or Eczema Area and Severity Index (EASI) 
score (0, almost clear; 0.1–1, clear; 1.1–7, mild; 7.1–21, moderate; 21.1–50, severe; 50–72 
very severe).12 Subgroup analyses of the effects of vitamin D on the treatment of AD were 
performed according to age group (children vs. both children and adults), disease severity 
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(severe, defined as any RCT that enrolled only severe AD patients; non-severe, defined as any 
RCT that enrolled mild to moderate AD patients; and total, defined as any RCT that enrolled 
mild to severe AD patients), World Health Organization (WHO) geographical regions 
(European Region [EUR], Eastern Mediterranean Region [EMR], Region of the Americas 
[AMR], and Western Pacific Region [WPR]) and duration (1–2 months vs. 3 months) and dose 
of vitamin D supplementation (≤ 2,000 IU/day vs. > 2,000 IU/day).

Assessment of risk of bias
Two authors independently assessed the included studies using the Cochrane risk of bias tool 
version 2 (Table).13

Statistical analysis
Review Manager (Rev Man 5.3; Cochrane Collaboration, London, UK) was used to perform 
the meta-analyses. The I2 statistic was used to assess heterogeneity between the study 
outcomes. The meta-analyses were conducted using the random effects model. The effect 
size was calculated with the standardized mean difference (SMD). P values < 0.05 were 
considered as statistically significant. The statistical analyses were conducted using the R 
version 3.4.1.

RESULTS

Characteristics of the studies
Five articles with 304 patients with AD were included in our systematic review and meta-
analysis (Fig. 1).8,12,14-16 Two studies included only children,8,14 and the other 3 studies were 
performed in both children and adults (Table).12,15,16 One study15 included patients with 
mild to severe AD, and another12 included patients with severe AD. In 4 studies,8,12,14,15 ≤ 
2,000 IU/day of vitamin D was administered, whereas in one study, 5,000 IU/day of vitamin 
D was administered.16 Vitamin D supplementation was administered for 3 months in 4 
studies,8,12,14,15 whereas vitamin D was administered for 1-2 months in one study.15 Four 
RCTs8,14-16 reported the severity of AD using SCORAD index, and one RCT12 measured the 
severity of AD using EASI score.
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Table. Study and participant characteristics
Study Countries Study 

design
Vitamin D  

supplementation
Control AD severity Study 

population
Dosage of 
vitamin D,  

IU

Frequency of 
vitamin D  

supplementa-
tion, /day

Duration of 
vitamin D  

supplementa-
tion

Latitude Overall 
bias

No. Age, yr,  
mean

No. Age, yr, 
mean

Galli et al.14 2015 Italy RCT 41 7.6  
(range, 

0.9–16.3)

48 4.8  
(range, 
1.8–15)

SCORAD,  
mild–

moderate

Children 2,000 1 3 mon 45° N Some 
concerns

Javanbakht et al.15 
2011

Iran RCT 12 21.2 11 26.1 SCORAD,  
mild–severe

Adults and 
children

1,600 1 2 mon 30° N Low

Lara-Corrales et 
al.8 2019

Canada RCT 21 8.1 24 8.5 SCORAD, 
moderate

Children 2,000 1 3 mon 75° N Low

Sanchez-
Armendariz et al.16 
2018

Mexico RCT 29 12.9 29 12.2 SCORAD, 
moderate–

severe

Adults and 
children

5,000 1 3 mon 19° N Low

Mansour et al.12 
2020

Egypt RCT 47 12 (median) 42 11.0 
(median)

EASI, severe Adults and 
children

1,600 1 3 mon 30° N Low

AD, atopic dermatitis; RCT, randomized controlled trial; SCORAD, SCORing atopic dermatitis; EASI, Eczema Area and Severity Index.



Outcomes
There was no significant reduction in the SCORAD index in the vitamin D group, compared 
to those in the placebo group (SMD, –1.835; 95% confidence interval [95% CI], –4.399 to 
0.729, P = 0.161; Fig. 2A). Even when the severity of AD was assessed using a combination of 
the SCORAD index and EASI scores, there was no significant change in SMD in intervention 
with vitamin D for the treatment of AD, compared to that in the control group of AD patients 
(SMD, –1.595; 95% CI, –3.606 to 0.416, P = 0.120; Fig. 2B).

In studies that enrolled both children and adults, the SMD of the SCORAD index (SMD, 
–4.005; 95% CI, –4.786 to –3.223, P < 0.001), as well as the combination of the SCORAD 
index and EASI scores (SMD, –2.908; 95% CI, –5.176 to –0.639, P = 0.012) was significantly 
decreased in the intervention group with vitamin D supplementation compared to that in the 
placebo group (Fig. 3). However, there was no significant difference in SMD of the SCORAD 
index in RCTs that enrolled only children (SMD, 0.332; 95% CI, –0.981 to 1.645, P = 0.620).

The effect of vitamin D supplementation on the treatment of AD was found to differ 
according to the severity of AD. Vitamin D supplementation significantly decreased the SMD 
of the SCORAD index in patients with severe AD compared to that in the placebo group 
(SMD, –3.906; 95% CI, –4.803 to –3.008, P < 0.001). However, there was no significant 
decrease in SMD of the combination of SCORAD index and EASI scores (SMD, –2.296; 95% 
CI, –5.401 to 0.808, P = 0.147). One RCT,15 which enrolled patients with mild to severe AD, 
showed a significant decrease in SMD of the SCORAD index (SMD, –4.315; 95% CI, –5.904 to 
–2.725, P < 0.001) in the vitamin D supplementation group compared to that in the placebo 
group, whereas no significant difference was observed in SMD of the SCORAD index in 
another RCT,14 which enrolled patients with mild to moderate AD (SMD, 0.332; 95% CI, 
–0.981 to 1.645, P = 0.620).
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Records excluded based on title only (n = 372)

Records excluded based on abstract review (n = 18)

Records excluded after full-text review (n = 16)

Records screened (n = 39)

Studies included in quantitative synthesis (meta-analysis) (n = 5)

Full-text articles assesed for eligibility (n = 21)

Records identified through database searching (N = 693)
PubMed (n = 87) Cochrane (n = 87) EMBASE (n = 457)

WHO ICTRP (n = 18) Clinical trials (n = 44)

Records after duplicates removed (n = 411)

Id
en

tifi
ca

tio
n

Sc
re

en
in

g
El

ig
ib

ili
ty

In
cl

ud
ed

Fig. 1. PRISMA flow diagram.
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Galli et al.14 2015
Javanbakht et al.15 2011
Lara-Corrales et al.8 2019

Study Experimental
Total Mean SD

Control SMDSMD

Sanchez-Armendariz et al.16 2018

Random effects model
Heterogeneity: I2 = 97%, τ2 = 6.6028, P < 0.01 
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(0.54 to 1.43) 20.6%
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20.4%
20.0%
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20.6%(−1.18 to −0.30)−0.74

−1.60
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−0.2
−12.7
−11.9
−21.2

0.1
0.9
8.1

0.2

Total Mean SD
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11

24
29
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−1.3
−9.4
−9.3

−13.9

1.5
0.5
6.4
2.6

Noha 2020 44 −24.0 8.3 42 −18.9 4.7

−4 −2 20 4

A

B

Fig. 2. (A) Forest plot for changes in SCORAD index in 4 RCTs. (B) Forest plot for changes in the SMD of the combination of SCORAD index and Eczema Area and 
Severity Index scores in 5 RCTs. 
SD, standard deviation; SMD, standardized mean difference; CI, confidence interval; SCORAD, SCORing atopic dermatitis; RCT, randomized controlled trial.
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Children & Adult

Severity
Non-severe

Severe
Total

Country
Italy
Iran

Canada
Mexico

WHO regions
EUR
EMR
AMR

Duration of vitamin D supplementation
3 mon

1–2 mon

Dosage of vitamin D
≤ 2,000 IU
> 2,000 IU

Overall
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Fig. 3. (A) Forest plot for changes in the SCORAD index in subgroup analyses in 4 RCTs. (B) Forest plot for changes in the SCORAD index and Eczema Area and 
Severity Index score in subgroup analyses in 5 RCTs. 
EUR, European Region; EMR, Eastern Mediterranean Region; AMR, Region of the Americas; SCORAD, SCORing atopic dermatitis; RCT, randomized controlled trial.



The effects of vitamin D supplementation on the treatment of AD differed according to 
countries and geographic regions. The SMD of the SCORAD index significantly decreased 
in the vitamin D supplementation group compared to that in the control group in RCTs 
performed in Iran (SMD, –4.315; 95% CI, –5.904 to –2.725, P < 0.001) and Mexico (SMD, 
–3.906; 95% CI, –4.803 to –3.008, P < 0.001). The SMD of the SCORAD index significantly 
increased in the vitamin D supplement group compared to that in the placebo group in 1 RCT 
performed in Italy (SMD, 0.987; 95% CI, –0.545 to 1.430, P < 0.001). When the countries 
were classified according to the WHO geographic regions, there was no significant difference 
in SMD of the SCORAD index between the vitamin D supplementation and placebo groups in 
2 RCTs performed in the AMR (SMD, –2.113; 95% CI, –5.594 to 1.369, P = 0.234).

The SMD of the SCORAD index was significantly decreased in the intervention group that 
had been taking vitamin D for 1–2 months compared to that in the placebo group (SMD, 
–4.315; 95% CI, –5.904 to –2.725, P < 0.001). When the RTCs were classified by dosage of 
vitamin D supplementation, the SMD of the SCORAD index was significantly decreased in 
the intervention group with >2000 IU/day of vitamin D compared to that in the placebo group 
(SMD, –3.906; 95% CI, –4.803 to –3.008, P < 0.001).

Publication bias
Both funnel plots were asymmetric, indicating the possibility of publication bias in the outcomes 
of the SCORAD index and combination of the SCORAD index and EASI scores (Fig. 4). However, 
Eggers test results on the SCORAD index and combination of SCORAD index and EASI scores 
were not significant (P = 0.105 and 0.120, respectively; data not shown), demonstrating the 
absence of significant publication bias.

DISCUSSION

Our meta-analysis showed that vitamin D supplementation in patients with AD had no 
effect on the severity of AD. However, the subgroup analyses revealed that vitamin D 
supplementation can be effective in the treatment of AD depending on countries and WHO 
geographic regions, with the effective duration and dosage of vitamin D supplementation for 
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Fig. 4. (A) Publication bias for RCTs using the SCORAD index. (B) RCTs using the combination of the SCORAD index 
and Eczema Area and Severity Index score. 
RCT, randomized controlled trial; SCORAD, SCORing atopic dermatitis.



the treatment of AD. The results of the present meta-analysis would be helpful in targeting 
patients in whom vitamin D supplementation is beneficial in treating AD, even without 
information on the levels of serum vitamin D.

Uncertain conclusions of the effect of vitamin D supplementation for the treatment of AD might 
be associated with heterogeneities between studies. Although the heterogeneities related to AD 
need to be considered when interpreting study results, most guidelines did not mention the 
effects of vitamin D supplementation for the treatment of AD based on the phenotypes of AD17-19; 
an exception is the severity of AD, which was mentioned in 1 consensus.19 Unlike other meta-
analysis and review studies,3,9,20 our meta-analysis included only RCTs on the impact of vitamin 
D supplementation in the treatment of AD, regardless of the levels of serum vitamin D, with 
consideration on the heterogeneities of AD. All participants in our meta-analysis were patients 
with AD and specific types of AD, such as winter-related and localized AD, were excluded.9,20 
The characteristics of AD patients, such as high-risk populations, and comparison groups, such 
as a healthy population, might affect the conclusions. These factors might partially explain the 
differences in the conclusions between the present and previous studies,3,9 which concluded that 
vitamin D supplementation might be beneficial in improving AD symptoms.

There have been no clear recommendations on the effective dose and duration of vitamin 
D supplementation for the treatment of AD. The present meta-analysis showed that 
supplementation of high-dose vitamin D (> 2,000 IU/day) can be effective for the treatment 
of AD, whereas a supplementation dosage of ≤ 2,000 IU/day of vitamin D has no effect 
on the treatment of AD. There may be concerns on the safety of high-dose vitamin D 
supplementation in children. In the present meta-analysis, 1 RCT, which administered 5,000 
IU/day of vitamin D in children and adults for 12 weeks, reported no adverse reaction.16 
In addition, vitamin D supplementation for 1–2 months was effective for the treatment of 
AD, whereas vitamin D supplementation for a longer period (e.g., 3 months) showed no 
significant therapeutic effects on the severity of AD. One RCT discussed short-term (e.g., 2 
months) supplementation of vitamin D.15 Further studies on the proper duration of vitamin D 
supplementation for the treatment of AD based on age are required.

This study has several potential limitations. The RCTs that were included did not measure the 
serum vitamin D levels of the participants pre- and post-vitamin D supplementation. Therefore, 
the results of the present study were not associated with the serum vitamin D levels in patients 
with AD. Our meta-analysis did not consider diverse environmental factors, such as sun 
exposure, which could affect the levels of the active form of vitamin D. Lastly, the number of 
RCTs in our meta-analysis was relatively small, making it hard to reach a robust conclusion.

Our results suggest vitamin D supplementation in general was not effective for the treatment 
of AD. However, vitamin D supplementation might provide a therapeutic effect depending 
on the geographic location and dose of supplementation. The results of the present meta-
analysis suggest that vitamin D supplementation might be targeted for patients with AD who 
may benefit from vitamin D supplementation.
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