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LETTER TO THE EDITORS

Research Letter
Dear Editor,
Vitamin D deﬁciency in patients with acne vulgaris: A
systematic review and meta-analysis
Acne vulgaris is a chronic inﬂammatory disorder of the
pilosebaceous unit characterised by increased sebum production and inﬂammatory cytokines released from the
sebaceous glands.1 Recent studies have found that vitamin
D affects these important aspects of acne pathogenesis.2,3 Hydroxyvitamin D [25(OH)D] is considered the most
appropriate index for the accurate reﬂection of the vitamin
D levels.4 Serum levels and deﬁciency of 25(OH)D have
been investigated in acne vulgaris by multiple studies with
inconsistent results.5,6 We conducted this systematic
review and meta-analysis to explore the association
between vitamin D and acne vulgaris.
We performed a systematic search in PubMed, Scopus,
CINAHL and Cochrane databases for all published peer-reviewed English language literature until 20 April 2019 following PRISMA guidelines. The search terms used were
‘vitamin D’ or ‘25-hydroxyvitamin D’ or ‘25-hydroxycholecalciferol’ combined with ‘acne.’ All case–control studies
that compared the prevalence of vitamin D deﬁciency or
serum vitamin D levels in acne vulgaris and healthy controls were included. Two authors independently assessed
the studies, and discrepancies were resolved by consensus.
Studies with insufﬁcient data, case reports and reviews
were excluded. Quality of the studies was assessed by the
Newcastle–Ottawa scale. Standardised mean difference
(SMD) for continuous data and odds ratio (OR) for dichotomous data was calculated. Considering the baseline
heterogeneity among included subjects, we used the random-effects model.7 The I2 statistic was used to assess the
heterogeneity. The analysis was performed using Comprehensive Meta-Analysis version 3 software (Biostat, Englewood, NJ, USA).
In total 11 studies, which included 1099 acne vulgaris
patients and 842 healthy controls, were ﬁnally selected
(Table 1). PRISMA ﬂow diagram showing the study selection process is shown in Fig. S1. Nine studies provided data
on the serum vitamin D levels and six studies provided
data on the prevalence of vitamin D deﬁciency. Meta-analysis revealed signiﬁcantly lower serum vitamin D level in
acne vulgaris patients compared to the healthy controls
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(SMD = 1.4 [95% CI 2.26 to 0.55], I2 = 97%; Fig. 1).
Subgroup analysis and meta-regression were not performed due to limited data. In the sensitivity analysis performed by excluding a single study at a time, the vitamin
D level remained signiﬁcantly lower in the acne vulgaris
group. Analysis of six studies showed that vitamin D deﬁciency was three times more likely to be prevalent in the
acne vulgaris patients (OR = 2.97 [95% CI 1.35 to 6.52],
I2 = 74%) compared to the healthy controls (Fig. 2). Funnel plot examination revealed that the studies included for
the analysis of serum vitamin D level (Egger’s test,
P = 0.28) and vitamin D deﬁciency (Egger’s test, P = 0.32)
did not exhibit publication bias.
Vitamin D plays an important role during the regulation
of the immune system and the proliferation and differentiation of keratinocytes and sebocytes. It has been implicated in the pathogenesis and treatment of multiple
dermatological disorders such as psoriasis, atopic dermatitis, vitiligo, acne vulgaris and alopecia areata.8 A recent
study found that vitamin D exerts a regulatory function on
human sebocytes in vitro including sebaceous lipogenesis.2
The study also reported that reduced serum vitamin D
levels may contribute to the increased sebaceous gland
volume and seborrhoea in acne patients.2 Inﬂammatory
cytokines from the sebaceous glands play an important
role in acne pathogenesis and treatment with vitamin D
has been shown to decrease expression of cytokines like
interleukin (IL)-6, IL-8, IL-17 and metalloproteinase-9.3,9 A
clinical study showed an improvement of inﬂammatory
acne lesions with vitamin D supplementation; however, it
was limited by a small sample size.5
Our review showed lower serum levels of vitamin D and
higher prevalence of vitamin D deﬁciency in acne vulgaris
patients. However, most of the included studies did not
adjust for confounders like sun exposure, geographical
location and dietary factors which can independently inﬂuence the vitamin D status in acne patients. Patients are
advised against sun exposure due to the use of photosensitive drugs for the treatment of acne.10 In addition, acne
patients tend to avoid dairy products which are one of the
important dietary sources of vitamin D in their fortiﬁed
form. In our study, signiﬁcant heterogeneity was present
in both analyses due to the variability in effect estimates of
the included studies, which could be due to the baseline
differences among included subjects. Due to these limitations, the results of this study should be interpreted with
caution.
In conclusion, this meta-analysis found preliminary evidence of vitamin D deﬁciency in acne vulgaris patients.
However, studies with larger sample sizes controlling for
factors like sun exposure, geographical location and dietary habits are needed to conﬁrm these primary results.
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Figure 1

Forest plots showing the comparison of serum vitamin D levels between patients with acne vulgaris and healthy controls.

Figure 2
controls.

Forest plots showing the comparison of the prevalence of vitamin D deﬁciency between patients with acne vulgaris and healthy

Moreover, studies evaluating the efﬁcacy of vitamin D supplementation in acne vulgaris may be rewarding.

ACKNOWLEDGEMENTS
We would like to thank Mr. Hari Prasad Chalise, Department of Community Medicine, College of Medical Sciences,
Bharatpur for his support during statistical analysis.

| Mahesh Mathur
Prakash Acharya
Department of Dermatology, College of Medical Sciences,
Bharatpur, Nepal

REFERENCES
1. Moradi Tuchayi S, Makrantonaki E, Ganceviciene R et al. Acne
vulgaris. Nat. Rev. Dis. Primers 2015; 1: 15029.
2. Zouboulis CC, Seltmann H, Abdel-Naser MB et al. Effects of
extracellular calcium and 1,25 dihydroxyvitamin D3 on sebaceous gland cells in vitro and in vivo. Acta Derm. Venereol.
2017; 97: 313–20.
3. Lee WJ, Choi YH, Sohn MY et al. Expression of inﬂammatory
biomarkers from cultured sebocytes was inﬂuenced by treatment with Vitamin D. Indian J. Dermatol. 2013; 58: 327.
4. Mora JR, Iwata M, von Andrian UH. Vitamin effects on the
immune system: vitamins A and D take centre stage. Nat. Rev.
Immunol. 2008; 8: 685–98.

© 2019 The Australasian College of Dermatologists

4

Letter to the Editors

5. Lim SK, Ha JM, Lee YH et al. Comparison of vitamin D levels
in patients with and without acne: a case-control study combined with a randomised controlled trial. PLoS ONE 2016; 11:
e0161162.
6. El-Hamd A, El Taieb MA, Ibrahim HM et al. Vitamin D levels
in acne vulgaris patients treated with oral isotretinoin. J. Cosmet. Dermatol. 2018; 20: 1–5.
7. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control. Clin. Trials 1986; 7: 177–88.
~ o F, Arias-Santiago S, Gilaberte-Calzada Y. Vita8. Navarro-Trivin
min D and the skin: a review for dermatologists. Actas Dermosiﬁliogr 2019; 110: 262–72.
9. Agak GW, Qin M, Nobe J et al. Propionibacterium acnes induces
an Il-17 response in acne vulgaris that is regulated by vitamin A
and vitamin D. J. Invest. Dermatol. 2014; 134: 366–73.

© 2019 The Australasian College of Dermatologists

10. Magin P, Pond D, Smith W et al. A systematic review of the
evidence for ‘myths and misconceptions’ in acne management:
diet, face-washing and sunlight. Fam. Pract. 2005; 22: 62–70.

Supporting Information
Additional Supporting Information may be found online in
Supporting Information:
Figure S1. Search strategy and study selection process
using PRISMA ﬂow diagram.

