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ABSTRACT
Objective: To determine the association of vitamin D deficiency in moderate to severe acne.
Study Design: A comparative study.
Place and Duration of the Study: Dermatology OPD at Dow University of Health Sciences, Karachi, Pakistan, from December
2021 to May 2022.
Methodology: Fifty patients with moderate acne, 50 patients with severe acne, and 50 healthy controls were inducted. Informa-
tion regarding age, gender, and medical and medication history were taken. The severity of acne was rated according to the
GAGS  (global  acne  grading  system)  score.  Levels  of  25(OH)  D  were  classified  as  sufficient  (>20  ng/mL),  insufficient  (12–20
ng/mL), or deficient (<12 ng/mL). Significance was taken at p-value <0.05.
Results: The median concentration of vitamin D levels was 7.09 ng/ml in severe acne vulgaris, 13.7 ng/ml in moderate acne
vulgaris and 21.6ng/ml in the control group. Serum vitamin D levels were significantly lower (p<0.001) in individuals with acne
vulgaris as compared to the healthy controls. However, the decrease in level of vitamin D did not correspond with the severity of
acne vulgaris.
Conclusion:  Vitamin D deficiency is  additionally  pronounced in  acne vulgaris  individuals,  but  vitamin D levels  are not  propor-
tional to the severity of acne vulgaris.
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INTRODUCTION

Acne vulgaris is caused by a long-standing inflammatory condi-
tion of the pilosebaceous unit, which can affect both males and
females. On average, 75 to 95% of all teenagers suffer from
acne to some extent.1,2 It is globally the eighth most prevalent
disease with worldwide prevalence of 9.4%.3 The basic lesions
of acne vulgaris are comedones, inflamed papules, pustules
nodules,  and  cysts  which  are  found  in  severe  acne.  It  is
commonly seen in teenagers group but can present in adults
too. Pathogenesis of acne is not clearly understood, it may be
associated with propionibacterium acnes resulting in hyperker-
atinization,  increased sebum production and inflammation.
The other factors which can influence acne are vitamin D, diet,
obesity, and hormonal imbalance.4
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Vitamin D has several important functions: It plays a major role
in calcium metabolism and homeostasis; it also has an impact
on  T  and  B  lymphocytes,  dendritic  cells  and  macrophages
through  the  innate  and  adaptive  immune  system.5  Many
inflammatory  diseases  are  associated  with  vitamin  D
deficiency like systemic lupus erythematous,  inflammatory
bowel  disease  and  rheumatoid  arthritis.  It  also  acts  as  an
immune  modulator  in  cutaneous  disorders  like  psoriasis,
atopic dermatitis, vitiligo, urticarial, and alopecia.6,7

Deficiency of this vitamin can result in increased acne forma-
tion, as it regulates the sebocytes and keratinocytes prolifera-
tion and differentiation, and it also has anti-comedogenic prop-
erties.8  Vitamin  D  possesses  anti-  inflammatory  effects
through IL-6, IL-8 and matrix metalloproteinase 9. Vitamin D
also decreases the expression of IL-17 which was induced by
Propionibacterium acnes.9 Vitamin D deficiency increases the
lipogenesis in the sebaceous glands which causes increase
inflammatory lesions of acne. Newer studies show that seba-
ceous cells were considered as target cells for vitamin D10,
which means calciferol can provide beneficial part in the treat-
ment of acne.11

The current local data regarding the association of vitamin D
deficiency with acne is very limited, especially considering the
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climate conditions and long hours of sun exposure. This study
will be helpful if an association will be found between vitamin D
measures in the body and the severity of the acne, and by
correction of calciferol in the affected individual will result in
early resolution of acne lesions and also other condition which
was affected by vitamin D deficiency. The objective of this
study was to determine the association of vitamin D deficiency
in moderate to severe acne.

METHODOLOGY
This study was comparative research conducted from December
2021 to May 2022 at Dermatology OPD, Dow University Hospital,
Dow University of Health Sciences after approval from the Ethical
Committee of the Institute. It comprised a total of 150 patients
(50 with severe acne, 50 with moderate acne and 50 controls).
The sample size was calculated using PASS version 11 software,
two independent sample proportions, 95% confidence interval,
80% power of the test, and 84.6%,12 among acne and 75% in
healthy prevalence of moderate and severe vitamin D deficiency
patients.

Patients who fulfilled the inclusion criteria were enrolled. Written
consent  was taken from the patients.  History regarding age,
gender, previous history of any illness and medication history
was taken. Vitamin D level was determined from all three groups.

Patients with moderate to severe acne vulgaris aged between
18 years to 50 years were included. Nursing and childbearing
women, polycystic ovarian syndrome, patients on vitamin D
supplements,  multi-vitamins,  steroids,  hormonal  treatment,
patients on retinoid or history of oral retinoid over the last three
months,  and  patients  with  chronic  systemic  diseases  were
excluded from this research.

Severity of acne was rated by GAGS score.13 In this score, fore-
head, each cheek, nose, chin, and trunk were examined for
acne. Each areas has its factor (1-3), the factor of forehead, right
and left cheeks has a factor of 2 each, 1 each for nose and chin
and 3 for trunk. Grade to each area were allotted on the basis of
lesions like; comedones, papules, pustules, and nodules as 0,
1,2,3, and 4, respectively, then multiplied the factor with the
grade score for each area. All the local scores were added. 1–18
score is classified as mild, 19–30 as moderate, 31–38 as severe,
and  >39  as  very  severe.  Serum  levels  of  25  (OH)  D  were
measured in both patients and controls. Venesection was done
and blood was examined within a day. Vitamin D levels were
classified as sufficient (>20 ng/mL), insufficient (12–20 ng/mL),
or deficient (<12 ng/mL).14,15

Recorded data were entered and analysed using the IBM SPSS
Statistics  21.0  version  to  report  descriptive  statistics  (Fre-
quency and percentages, mean/SD or median/IQR where appro-
priate). The normality of quantitative variables (age, vitamin D)
was assessed by using the Shapiro-Wilk’s  test.  Associations
were assessed between severity of acne vulgaris groups and
age by using one way ANOVA test with the post hoc test (LSD)
while severity of acne vulgaris groups with Vitamin D by using
Kruskal Walli’s test with the post hoc test (Mann-Whitney U-

test). Chi-square test was applied for the relation of gender with
severity of acne vulgaris patients. A p-value of 0.05 was consid-
ered significant.

RESULTS

A total of 150 patients participated in this comparative study.
The age group was 18 years to 50 years, mean age being 27.7 ±
7.4  years,  60(40%)  patients  were  male  and  90  (60%)  were
female.  The  Median  concentration  of  vitamin  D  levels  in
patients with severe acne vulgaris was 7.09 ng/ml, in patient
with moderate acne vulgaris was 13.7 ng/ml, and in the control
group it was 21.6ng/ml. This shows that levels of vitamin D were
lesser  in  individuals  with  acne  vulgaris  as  compared  to  the
healthy controls, which is statistically significant with p-value of
<0.001 (Table I). But there was no relation of serum vitamin D
levels with the severity of acne vulgaris.

DISCUSSION

Vitamin D takes a major part in the differentiation and prolifera-
tion  of  keratinocytes  and  sebocytes.  The  active  vitamin  D
metabolites  target  the  sebocytes  and  keratinocytes  via  the
nuclear vitamin D receptors. Decreased vitamin D levels causes
alteration in the pattern of pilosebaceous follicular keratiniza-
tion  promoting  comedogenesis  and  exacerbation  of  acne
vulgaris.16          

The research was done to assess the relationship of vitamin D
levels with acne vulgaris as there is very limited data available.
It was observed in this research that the levels of vitamin D in the
acne vulgaris patients were lower than the vitamin D levels in
the healthy individuals, but its levels are not proportional to the
severity of acne vulgaris and these findings are similar with the
other study.17 Factors causing Vitamin D deficiency were not
evaluated in this study like sun exposure, psychological impact
of acne, and treatment taken for acne, especially isotretinoin. A
study conducted in Saudi Arabia by Alhetheli et al. concluded
that serum levels of vitamin D in controls were significantly
higher than those in acne vulgaris patients, and found that there
is no relationship between sun exposure and improvement in
vitamin D readings in acne vulgaris patients.17

In this study, the mean age was 27.7 ± 7.4 years and 40% of
patients  were  male,  these  population  were  mostly  not
restricted to home and getting the sufficient amount of sunlight,
so  despite  sufficient  sun  exposure,  patients  are  vitamin  D
deficient, and these findings are similar to the findings of Al-
Taira et al., who conducted the study in Kuwait and concluded
that vitamin D deficiency was detected in adolescents, in pres-
ence of hot climates, and sufficient sun- exposure in the Arabian
Gulf.18

In the current study, no significant difference was found in the
vitamin D levels between males and females in either control
groups or in acne vulgaris patients and this finding is line up with
the study which was conducted in 2019 in Egypt by Elmohsen et
al. who also revealed a decrease concentration of vitamin D in
acne patients.19
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Table I: Relationship of age, gender, and vitamin D with groups.

Characteristics Control
N = 50

Moderate
N = 50

Severe
N = 50

p-value

Age (years), mean ± SD 32.5±8.2 25.3a±5.2 25.4a±5.9 <0.001£

Vitamin D (ng/ml), median (IQR) 21.6 (20.3) 13.7b (8.9) 12.5b (7.02) <0.001α

Gender     
Male 25 (50.0) 15 (30.0) 20 (40.0) 0.125β

Female 25 (50.0) 35 (70.0) 30 (60.0)
£One Way ANOVA, aPost-hoc (LSD) test represents no significant mean difference.  αKruskul Wallis, bMann-Whiteny test represents no significant mean difference,
βChi-square test.

A  similar  study  conducted  in  Turkey  by  Yildizgören  et  al.
concluded that relatively less amount of vitamin D was found
in  patients  with  nodulocystic  acne.20  This  finding  was  similar
with the present study  coinciding with the severe variety of
acne vulgaris. The study conducted in Korea by Choi et al.
showed  minor  differences  in  the  levels  of  vitamins  D  in  acne
vulgaris patients and in healthy population. This is because of
the  characteristic  low  vitamin  D  levels  in  the  Korean
population.21 Similar research done in Kuwait also concluded
that  vitamin  D  supplements  are  required  in  acne  vulgaris
treatment as it regulates the function of sebocytes.22

The limitation of this study was that the sample size was small,
larger numbers of subjects should be included in the study to
demonstrate  the  relation  between  vitamin  D  levels  and
severity of acne.

It  is a single-centred study and the factors associated with
either  vitamin  D  deficiency  or  acne  vulgaris  were  not
evaluated  or  excluded.

CONCLUSION

There  is  a  possible  association  of  vitamin  D  deficiency  with
acne  vulgaris  and  vitamin  D  deficiency  has  the  significant
impact  on  the  development  of  acne.
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