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________________________________________________________________________________________________ 
Abstract  

Acne vulgaris is a self-limited disorder of the pilosebaceous unit that is seen primarily in adolescents. Most 
cases of acne present with comedones, papules, pustules, and nodules with varying extent and severity.  There were 
some reviews about an association between Vitamin D deficiency and acne vulgaris. However, Vitamin D levels in 
association with acne have not properly summarized yet.  This study aims to determine to the relationship between 
vitamin D level and acne. Methodology: A systematic review was conducted by using the Pubmed, EMBASE, and 
Cochrane Library, Scopus, CINAHL, and Google Scholar databases up to 31 December 2019 by using the following 
keywords: (acne OR acne vulgaris) AND (vitamin D OR vitamin D2 OR vitamin D3 OR  25(OH)D OR Cholecalciferol 
OR Ergocalciferol) The search terms related to design type would be based on the Cochrane Highly Sensitive Search 
Strategy. Result: Total of ten articles with a total of 741 patients with acne and 652 healthy controls (HCs) were 
included. Overall, this review shows a significantly lower level of 25(OH)D in the acne group in most studies. 
Conclusions: This systematic review demonstrated that circulating 25(OH)D levels are lower in patients with acne than 
in HCs. Thus, our systematic review suggests that 25(OH)D may play an important role in the pathogenesis of acne. 
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1.  Introduction 
  Acne vulgaris is one of the most common disorders of the pilosebaceous unit. It is more common 
in adolescents. Normally it can be presented with comedones, papules, pustules, and nodules. The course of 
acne can be lifelong which effects psychological impairment especially in young adult.    
  Vitamin D was primarily acknowledged for its importance in bone formation, however; increasing 
evidence points to its interference with the proper function of nearly every tissue in our bodies including 
brain, heart, muscles, immune system and skin. Thereby its deficiency has been incriminated in a long panel 
of diseases including cancers, autoimmune diseases, cardiovascular and neurological disorders (Armas et al, 
2011; Heaney et al, 2008; Lehmann, et al,. 2010; Reddy et al, 2010; Tsiaras et al, 2011). 
  The skin is unique in being not only the source of vitamin D for the body but also in being capable 
of responding to the active metabolite of vitamin D, 1,25(OH)2D. Both 1, 25(OH)2D and its receptor 
(VDR) play essential roles in the skin, such as; Skin proliferation and differentiation (Hawker et al, 2007), 
innate immunity in the skin(Wang et al, 2004), adaptive immunity in the skin(Romagnani et al.,2006), 
antimicrobial effects in the skin (Oda et al, 2009), wound healing (Gombart et al, 2005), and sebaceous 
gland (Reichrath et al, 2006). 

Deficiency of vitamin D might as well causes many skin diseases include; skin cancer(Tang et 
al.,2012), psoriasis (Gisondi et al.,2012), autoimmune skin disorders such as vitiligo(Silverberg et al, 2010), 
blistering disorders (El-Komy et al, 2014), as well as atopic dermatitis (Mutgi et al, 2013), acne (Lee et al, 
2013), and hair loss (Bolland et al, 2008). 

There were some reviews about an association between vitamin D deficiency and acne vulgaris. 
However, vitamin D levels in association with acne have not properly summarized yet. Therefore, the main 
objective of this study is to analyze the relationship between vitamin D level and acne.  
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2.  Objectives 
To determine the relationship between vitamin D level and acne.  

 
3.  Materials and Methods 

A systematic review was conducted by using the Pubmed, EMBASE, and Cochrane Library, 
Scopus, CINAHL, and Google Scholar databases up to 31 December 2019 by using the following 
keywords: (acne or acne vulgaris) AND (vitamin D OR vitamin D2 OR vitamin D3 OR  25(OH)D OR 
Cholecalciferol or Ergocalciferol) The search terms related to design type would be based on the Cochrane 
Highly Sensitive Search Strategy.  The presence of Acne and data available for serum vitamin D or 25(OH) 
D level was included for the systematic review. However, patients with hirsutism, polycystic ovary 
syndrome (PCOS), and premenstrual acne were excluded for analysis.  The study characteristics, patient’s 
details, the mean level of 25(OH)D and standard deviations (SD) were extracted for analysis. Data analysis 
was performed using the RevMan 5 software (The Nordic Cochrane Centre, The Cochrane Collaboration, 
2014, from https://training.cochrane.org/online-learning/core-software-cochrane-reviews/revman) 
 
4.  Results and Discussion 

The initial search yielded 155 articles; of which 15 were selected for full-text review based on the 
title and abstract; 5 of these were excluded.  

The studies Stratified into regions, comprising of, 2 studies from the West, 5 studies from the 
Middle East, 1 study from North America, 1 Study from Asia, and 1 study from the West and the North. Of 
which, 2 were RCTs, 3 were cross sectionals, 3 were case controls, 1 was observational retrospective, and 1 
was an observational cohort. A total of 741 patients with acne and 652 HCs, were reviewed. The diseases 
were ranged from acne vulgaris, acne conglobata, nodulocystic acne and acne tarda, see Figure 1. 

In the West region, Yildizgoren et al (Yildizgoren et al, 2014) conducted a cross-sectional study of 
43 acne patients and 46 HCs to assess vitamin D level in nodulocystic acne patients. The result was vitamin 
D level significantly lower in acne group compared to HCs (Mean (SD) = 11.2(5.9) ng/ml and 19.7(8.1) 
ng/ml, p<0.005, respectively). However, Karabay et al (Karabay et al, 2019) evaluated the vitamin D level 
in 65 acne patients and 41 HCs, classified acne based on the International Consensus Conference on Acne 
Classification (Pochi et al, 1991). There were no significantly lower vitamin D levels in acne patients 
compared to HCs (Mean (SD) = 10.22(6.11) ng/ml and 10.37(7.41) ng/ml, p=0.692, respectively), see 
Table 1 and Table 2. 

On the other hand, in the Middle East region, Abd-Elmaged et al (Abd-Elmaged et al, 2018) 
assessed vitamin D level in 135 acne patients and 150 HCs based on GAGs score(Zohra et al, 2017). The 
result was vitamin D level significantly lower in acne group (Mean (SD) = 33.3(9.7) ng/ml and 51.7(2.7) 
ng/ml, p=<0.005, respectively). While, El-Hamd et al (El-Hamd et al, 2019) evaluated the vitamin D level 
in 90 acne patients and 60 HCs. The level of vitamin D in acne patients was significantly lower compared to 
HCs (Mean (SD) = 17.34(7.58) ng/ml and 44.83(11.91) ng/ml, p=0.001, respectively). In 2016, El-Ramly 
et al (El-Ramly et al, 2016) measured vitamin D level in 60 acne patients and 60 HCs based on Lehmann 
classification (Lehmann et al.,2002). The result was not significantly lower in vitamin D level in acne group 
(Mean (SD) = 28.7(10.65) ng/ml and 32(18.15) ng/mlp, p=0.226, respectively). Mohamed et al (Mohamed 
et al, 2019) evaluated the vitamin D level in 100 acne patients and 100 HCs, the level of vitamin D in acne 
patients were significantly lower compared to HCs(Mean (SD) = 21.48(5.46) ng/ml and 31.48(15.04) 
ng/ml, p<0.001, respectively). Lastly, Swelam et al (Swelam et al, 2019) conducted a pilot study of vitamin 
D level in 30 acne patients and 30 HCs, the level of vitamin D in acne patients were significantly lower 
compared to HCs(Mean (SD) = 0.14(0.031) ng/ml and 2.21(0.567) ng/ml, p=<0.001, respectively), see 
Table 1 and Table 2.  
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Figure 1 Data selection 

 
In the North America region, Leachman et al (Leachman et al, 1999) measured vitamin D level in 

18 nodulocystic acne patients and 14 HCs. The result was not significantly lower of vitamin D level in acne 
group (Mean (SD) = 16.79(3.67) ng/ml and 18.77(2.42) ng/ml, p<0.45, respectively), see Table 1 and Table 
2. 

Also, in Asia region, a RCT from Lim et al (Lim et al, 2016) examined vitamin D level in 80 acne 
patients and 80 HCs. The result was not significantly lower of vitamin D level in acne group (Mean (SD) = 
13.1(9.8) ng/ml and 15.2(7.2) ng/ml, p<0.112, respectively), see Table 1 and Table 2. 
 Lastly, in the West & North America region, an observational retrospective from Amon et al 

(Amon et al, 2018) was conducted in UK, US and Germany to assess vitamin D level in 86 acne vulgaris 
(AV) patients, 11 acne conglobate(AC) patients and 23 acne tarda (AT) patients in comparison with 71 
HCs, There were significantly lower of vitamin D level in these acne groups compared to HCs group (Mean 
(SD) = 27.4(14.5) ng/ml, 21.0(5.3) ng/ml, 26.8(14.7) ng/ml and 44.1(10.7) ng/ml, p<0.0001(p value in AC 
and AD were not given), respectively), see Table 1 and Table 2.  

The cut point of vitamin D deficiency in all studies was < 20 ng/ml, except in Lim et al (Lim et al, 
2016) used < 12 ng/ml as vitamin D deficiency. And the cut point of vitamin D deficiency was not given in 
El-Hamd et al (El-Hamd et al, 2019), see Table 2.  
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Acne vulgaris is the most common skin disorder affecting millions of people worldwide. 
Inflammation resulting from the immune response targeting Cutibacterium acnes (P. acne) has a significant 
role in acne pathogenesis.  

The prevalence of acne is estimated at 85% (ages 12–25 years) (Lynn et al, 2016) and has no 
predilection for ethnicity. It can occur at any age and may persist from adolescence to adulthood. The 
global incidence of acne vulgaris is rising, the causes are unclear. Although several studies supported that 
genetic and environmental factors might play important roles. 

Vitamin D is important in bone formation, brain, heart, muscles, immune system and skin. 
Therefore, vitamin D deficiency can cause; cancers, autoimmune diseases, cardiovascular and neurological 
disorders (Armas et al, 2011; Heaney et al, 2008; Lehmann, et al, 2010; Reddy et al, 2010; Tsiaras et al, 
2011). 

The skin is not only the source of vitamin D production, but also play very important roles in the 
skin, such as; Skin proliferation and differentiation (Hawker et al, 2007), innate immunity in the skin 
(Wang et al, 2004), adaptive immunity in the skin (Romagnani et al, 2006), antimicrobial effects in the skin 
(Oda et al, 2009), wound healing (Gombart et al, 2005), and sebaceous gland (Reichrath et al, 2006). 

Vitamin D deficiency might cause many skin diseases such as; skin cancer, psoriasis, ichthyosis, 
autoimmune skin disorders such as vitiligo, blistering disorders, scleroderma and systemic lupus 
erythematosus, atopic dermatitis, acne, hair loss, infections and photodermatoses (Wedad et al, 2015). 

 
Table 1 Characteristic of studies 

 
Author, 

Year 

 
Country 
Region 

 
Study type 

 
Sample size (n) 

Age 
Mean 
(SD) 

(year) 

 
Match 

Acne HCs 

Yildizgoren, 2014 Turkey 
West 

Cross sectional 43 46 23.13 
(5.78) 

Age, sex 

Karabay, 
2019 

Turkey 
West 

Cross sectional 65 41 NA Age, sex 

El-Ramly, 2016 Egypt 
Middle East 

Case control 60 60 20 (4.636) Age, sex 

Abd-Elmaged, 2017 Egypt 
Middle East 

Cross sectional 135 150 21.04 (2.8) Age, sex 

Swelam, 2018 Egypt 
Middle East 

Case control 30 30 23.67 
(3.294) 

Age, sex 

El-Hamd, 2019 Egypt 
Middle East 

Case control 90 60 20.73 
(3.32) 

Age, sex, 
BMI 

Mohamed, 2019 Egypt 
Middle East 

Case control/RCT 100 100 24.67 
(6.137) 

Age, sex, 
BMI 

Leachman, 
1999 

USA 
North America 

Observational cohort 18 14 19.7 (2.3) Age, sex 

Lim , 2016 Korea 
Asia 

Case control/RCT 80 80 20.9 (4.1) Age, sex, 
BMI 

Amon , 2018 Germany, UK, 
USA 

West & North 
America 

Observational 
retrospective 

86, 11, 
23 

71 21.2 Age, sex 

 
Recently, it has been demonstrated that P. acnes is a potent inducer of Th17, and that 1,25OH2D 

inhibits Cutibacterium acnes (P. acne) induced Th17 differentiation (Agak et al, 2014; Joshi et al, 2011; 
Lee et al, 2013). Also, sebocytes were identified as 1,25OH2D responsive target cells, indicating that 
vitamin D analogs may be effective in the treatment of acne.  This systematic review shows that circulating 
25(OH)D levels were significantly lower among patients with acne than among HCs. Furthermore, a RCT 
from Lim et al observed the improvement in inflammatory lesions after supplementation with vitamin D in 
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39 acne patients with 25(OH)D deficiency with no adverse effect (Lim et al, 2016). Therefore, this review 
suggests that vitamin D may involve in the pathogenesis of acne and vitamin D supplement may be a 
potential treatment for acne. A further study with larger sample size is needed to confirm the result of 
vitamin D supplements in acne patients.  
 
Table 2 Studies on vitamin D level in acne patients in comparison with healthy controls 

 
Author, 

Year 

 
Country 
Region 

 
Sample size (n) 

Vit D level 
Mean (SD) 

(ng/ml) 

 
Vitamin D 
level cut 

point 

 
p-value 

Acne HCs Acne HCs 

Yildizgoren, 2014 Turkey 
West 

43 46 11.2 (5.9) 19.7 (8.1) <20 ng/ml <0.005 

Karabay, 
2019 

Turkey 
West 

65 41 10.22 
(6.11) 

10.37 
(7.41) 

<20 ng/ml 0.692 

El-Ramly, 2016 Egypt 
Middle East 

60 60 28.7 
(10.65) 

32 
(18.15) 

<20 ng/ml 0.226 

Abd-Elmaged, 2017 Egypt 
Middle East 

135 150 33.3 (9.7) 51.7 (2.7) <20 ng/ml <0.005 

Swelam, 2018 Egypt 
Middle East 

30 30 0.14 
(0.031) 

2.21 
(0.567) 

<20 ng/ml <0.001 

El-Hamd, 2019 Egypt 
Middle East 

90 60 17.34 
(7.58) 

44.83 
(11.91) 

NA 0.001 

Mohamed, 2019 Egypt 
Middle East 

100 100 21.48 
(5.46) 

31.48 
(15.04) 

<20 ng/ml <0.001 

Leachman, 
1999 

USA 
North 

America 

18 14 16.79 
(3.67) 

18.77 
(2.42) 

<20 ng/ml 0.45 

Lim , 2016 Korea 
Asia 

80 80 13.1 (9.8) 15.2 (7.2) <12 ng/ml 0.112 

Amon , 2018 Germany, 
UK, USA 
West & 
North 

America 

86, 11, 
23 

71 27.4 
(14.5) 

21.0 (5.3) 
26.8 

(14.7) 

44.1 
(10.7) 

 
 

<20 ng/ml <0.0001 
NA 
NA 

 
5.  Conclusion 

It was demonstrated that circulating 25(OH)D levels are lower in patients with acne. Thus, our 
systematic review suggests that 25(OH) D may play an important role in the pathogenesis of acne. 
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