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Abstract

Background: Vitamin D is a fat-soluble vitamin that is synthe-
sized in the skin under the influence of Ultraviolet (UV) light from
the sun and its deficiency has been linked with increased risk of
autoimmune disease onset and/or relapse. Vitiligo is a chronic au-
toimmune disease that alters melanocytes and stimulates the im-
mune system’s cells.

Aim: To assess the correlation between vitamin D deficiency in
patients affected with vitiligo in Farwaniya Hospital’s dermatology
department, Kuwait.

Materials & Methods: This was a record base case control study
that included both male and female patients diagnosed with vitiligo
and above 18 years of age. We designated 19 patients who were
diagnosed with vitiligo in the vitiligo group and 19 patients with
other dermatological diseases in the control group. Both groups
have serum vitamin D levels documented in the hospital’s system.
We collected the data from Farwaniya Hospital patient’s database
of vitiligo patients who attended in the year 2022.

Conclusion: According to our research, vitamin D levels in the
case group were slightly lower than the control group, but no sig-

nificant difference was observed.

Introduction

Vitiligo is a chronic autoimmune disease, in which the patho-
genesis begins with altered melanocytes that stimulates the im-
mune system’s cells. This triggers these cells to target melano-
cytes in the epidermis to be destroyed. Vitiligo can affect both
genders and all skin types. It is characterized by depigmented
skin macules. Vitiligo is more common in people with a posi-
tive family history of the same disorder or who have other au-
toimmune diseases such as: thyroid disease, Addison’s disease,
psoriasis, rheumatoid arthritis, systemic lupus erythematosus,
type 1 diabetes mellitus and pernicious anemia [1]. Vitamin D is
a fat-soluble vitamin which is synthesized in the skin under the
influence of UV light from the sun and it has a role in absorbing
and regulating the serum levels of both calcium and phospho-
rus. It goes through several steps of metabolism that begins
in the form of (25-hydroxyvitamin D) before finally converting
into the hormonal form which is (1,25-dihydroxyvitamin D3) [2].
With regards to the innate immune system, vitamin D deficiency
has been linked with an increase in the expression of nuclear-
factor kappa B (NF-kB), which leads to an elevated levels of the
main pro-inflammatory cytokines, such as interleukin-6 (IL-6)
and monocyte chemoattractant protein-1 (MCP-1) [3]. Serum
concentration of 25-OH D (total vitamin D) is considered to be
the most reliable measure of overall vitamin D status and thus
can be used to determine whether a patient is Vitamin D defi-

cient [4]. The results are categorized according to the Ministry
of Health in Kuwait’s Main Laboratory ranges, that is deficient if
below 50 nmol/L, insufficient if 50-75 nmol/L, sufficient 75-125
nmol/L, ideal 125-175 nmol/L and toxic if above 375 nmol/L [5-
8]. A study was conducted in 2012 in Saud University, Riyadh,
Saudi Arabia which showed that vitamin D supplementation
for patients with vitiligo while they are receiving phototherapy
or corticosteroids proved to be successful in some patients. In
vitro studies showed that vitamin D3 lead to an increase in ty-
rosinase enzyme activity in cultured human melanocytes. Also,
in vivo studies showed that the application of topical 100 mi-
crograms of cholecalciferol to the skin of mice helped to up-
regulate the numbers of L-3,4-dihydroxyphenylalanine-positive
(DOPA-positive) melanocytes and helped increase the thera-
peutic effect of phototherapy which led to more cosmetically
appealing results and a less duration of treatment [9].

A cross-sectional case-control study was conducted in Bas-
rah, Irag from November 2019 till December 2020 during which
they noticed there is a strong link between vitiligo and vitamin
D deficiency. Female patients with vitiligo and low serum vita-
min D concentrations were more common than male patients
affected with vitiligo. Moreover, they found that most patients
with vitiligo were from the young population [10].
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In an analytical cross-sectional descriptive study which was
done in 2012 in the dermatology clinics of Qazvin, Department
of Dermatology, Qazvin University of Medical Sciences, Qazvin,
Iran. A sample of 100 patients with vitiligo were studied and it
was observed that there was no difference in the serum vitamin
D levels between males and females. Furthermore, patients
with vitiligo who participated in the study had a difference in
their serum vitamin D levels based on their exposure to the sun
which may be an important factor for vitiligo patients [11].

Another cross-sectional study was conducted in Jordan, De-
partment of Dermatology, Faculty of Medicine, Jordan Univer-
sity of Science and Technology in Irbid, Jordan. Where a sample
of 100 patients diagnosed with vitiligo were collected, in ad-
dition to 100 patients in the control group from May 2018 to
December 2018. They observed that vitamin D levels were low
in both vitiligo and control groups of this population. Also, they
found out that the disease is more common in females when
compared to males [12].

A study was conducted in 2021 in the Department of epi-
demiology, School of Public Health, Zhejiang Chinese Medical
University, Hangzhou, China, in the form of meta-analysis and
two-sample Mendelian Randomization (MR) which showed no
solid evidence for a direct causality between the levels of both
25-hydroxyvitamin D or 25-hydroxyvitamin D3 and the risk of
developing vitiligo. Moreover, there was an inverse relationship
between vitiligo and the serum levels of 25(0OH) D based on
meta-analysis of observational studies, but MR did not show an
association. With regards to 25(0OH)D3, meta-analysis and MR
study did not reveal any proof of a relationship between the
serum levels of 25(0OH)D3 and the risk of vitiligo. In conclusion,
there was no evidence that vitamin D supplementation can pre-
vent vitiligo [13].

Another study in the form of a systematic review and meta-
analysis was conducted in 2020 in India which revealed that
serum levels of vitamin D is lower in the vitiligo patients group
when compared to the control group. Additionally, the study
showed that vitamin D receptor polymorphism are linked with
vitamin D levels and show a genetic predisposition for vitiligo

(4].

According to a study which was conducted by Elio Kechich-
ian et al. in 2017, vitamin D deficiency is associated with many
dermatological diseases such as vitiligo, atopic dermatitis, pso-
riasis, alopecia areata, and polymorphic light eruption. For viti-
ligo, it was not clear if vitamin D deficiency was linked with the
pathogenesis of vitiligo [15].

Materials and Methods

Case control study was performed. Data collection using
a questionnaire from Farwaniya Hospital health record HIS
(Health Information System). Demographic and clinical features
were collected through the records, and these features include
age, gender and nationality, duration & distribution of vitiligo
lesion, medication patient was receiving and comorbidities. The
sample size was all vitiligo patients of age 18 years and above
who have attended Farwaniya hospital's dermatology depart-
ment between January 2022 to December 2022 and have had
a vitamin D blood test prior to receiving treatment. Eligible pa-
tients are men and women diagnosed to have vitiligo by a der-
matologist. The exclusion criteria were as follows; participants
less than 18 years of age, patients with vitiligo that are on vita-
min D supplements, patients with vitiligo who received vitamin

D supplements in the past three months, patients diagnosed
with diabetes mellitus, thyroid disease, pregnant and lactating
women [1]. Questionnaire was filled by the research team as
per attached [appendice 1]. A group of 19 patients not related
to the patients and fulfilled the inclusion and exclusion criteria
were randomly picked from HIS as our control group.

Blood samples were viewed from both patients and controls
to check vitamin D levels. The interpretation of the value of
vitamin D was performed by a dermatologist and the subjects
are classified based on MOH classification that is: deficient if
below 50 nmol/L, insufficient if 50-75 nmol/L, sufficient 75-125
nmol/L, ideal 125-175 nmol/L and toxic if above 375 nmol/L [5-
8].

Approval of research and ethical committee in Dermatol-
ogy department in Farwaniya Hospital. Approval of Farwaniya
Hospital administration center. Approval of ministry of health in
Kuwait with a code of 2359-2023. Privacy and confidentiality of
the recorded information is essential.

Statistical Methodology: Data were collected and coded
then entered an IBM Corp. Released 2020. IBM SPSS Statistics
for Windows, Version 27.0. Armonk, NY: IBM Corp. Entered
data for age and vitamin D levels were checked for accuracy
then for normality, using Kolmogorov-Smirnov & Shapiro-Wilk
tests, and proved to be not normally distributed. Thus, qualita-
tive variables were expressed as number and percentage while
guantitative variables were expressed as median and interquar-
tile range (Q1-Q3). The median was used as measure of central
tendency, while the interquartile range was used as a measure
of dispersion.

The following statistical tests were used: independent sam-
ples Mann-Whitney’s U-test (or Z-test) was used for age and
vitamin D level as a nonparametric test of significance for com-
parison between two sample medians; the X2-test (or likelihood
ratio=LLR) was used as a non-parametric test of significance for
comparison between the distribution of two qualitative vari-
ables; the Fisher’s exact test was used as a non-parametric test
of significance for comparison between the distribution of two
qualitative variables whenever the X2-test was not appropriate.
It gives a p-value directly. A five percent level is chosen as a level
of significance in all statistical significance tests used.

Results

A sample of 65 patients with vitiligo has been collected for
the time between January 2022 to December 2022. 22 cases
have been excluded due to age, 19 cases had missing data, so
they were dismissed, and five cases were excluded as they were
not fitting the inclusion criteria in terms of chronic diseases. 19
patients with vitiligo were recorded and approved to complete
the research. In this study we have observed that there was al-
most no difference in age and gender between vitiligo and con-
trol group (Table 1). Majority of participants in this study were
Kuwaiti in nationality contributing 73.7% and 84.2% in vitiligo
and control groups, respectively. Whereas, 26.3% were Non-
Kuwaiti participants in Vitiligo group and only 15.8% in control
group (Table 1).

Vitamin D is further categorized as either; Deficient, rang-
ing 0-49 nmol/L; Insufficient, that is 50-74 nmol/L; Sufficient,
75-125 nmol/L; Ideal, 126-175 nmol/L and Toxic >375 nmol/L.
upon this classification, the results have shown slight difference
between vitamin D level in case and control group (Figure 1).
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Table 1: Demographic data of vitiligo and control group.

Vitiligo Control Chi-square| P-
n % n % value value
M 6 31.6 10 52.6
Gender F 13 68.4 9 47.4 1.727 0.189
Total 19 100 19 100
Min-max 20-64 19-75
Median 38 29
Age IQR 25-47 20-45 0.191
Sum of
reads 415.5 325.5
K 14 73.7 16 84.2
Nationality | NK 5 26.3 3 15.8 0.693
Total 19 100 19 100

Table 2: Mann-Whitney Test on Vitamin D level in Vitiligo and control
group.

Vitamin D Vitiligo Control
Min-Max 8-111 20-110
Median 37 49
IQR 21-56 31-72
Sum of reads 328.5 412.5
Exact P-value 0.223
Table 3: Comparison between cases and control regarding past medi-
cal history.
Past Medical History Vitiligo Group Control Group
n % n %
Acne Vulgaris 0 0.00 12 63.16
Bronchial Asthma 1 5.26 0 0.00
Celiac disease 1 5.26 0 0.00
Dermatitis 0 0.00 1 5.26
Hypertension 3 15.79 0 0.00
Hyperprolactinemia 1 5.26 0 0.00
Inflammatory Bowel Disease 1 5.26 0 0.00
Melasma 0 0.00 1 5.26
None 10 52.63 0 0.00
Pruritis 0 0.00 1 5.26
Psoriasis 2 10.53 4 21.05
Likelihood Ratio 45.041
p <0.001

We anticipated the results of vitamin D in both groups using
Mann-Whitney test which revealed a lower in control group 37
(21-56) than that in vitiligo group 49 (31-72). The sum of reads
were 328.5 and 412.5 in vitiligo and control group, respectively.
With an exact P-value of 0.223, indicating non-significant data
was evaluated.

Among vitiligo cases, more than two-thirds (68.4%) were
receiving topical treatment, while the remaining (31.6%) were
treated by both laser and topical treatment (Figure 2).

There are higher percentages among Vitiligo cases who had
past medical history of hypertension, while the control group
who had past medical history of acne vulgaris and psoriasis.
The differences were statistically significant, where p-value was
<0.001 (Table 3).

Discussion

There is a widespread deficiency in vitamin D, and research
conducted in 2008 indicated that this deficiency may constitute
a global pandemic [16]. In this study, the median level of total
25-hydroxyvitamin D among vitiligo patients was 37, whereas it
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Figure 1: Vitamin D categories between Vitiligo and Control group.

= Topical treatment

Figure 2: Treatment modality received in patients with Vitiligo.

= Topical & Laser treatment

was 49 in the control group, with no discernible difference from
a normal level (P=0.223). There was no significant difference
between age groups participating in the study regarding total
vitamin D level. In general, there was no statistically significant
difference between the mean levels of total 25-hydroxyvitamin
D in the male and female subjects in this study. Of course, in-
adequate sun exposure and a lack of foods containing vitamin
D are contributing factors to low vitamin D serum levels [17].
Since many people in our region have darker skin tones, the
dark skin of our group may also be a contributing factor. In ad-
dition, pigmented skin is known to increase the risk of vitamin
D insufficiency because melanin filters UV rays. Vitamin D de-
ficiency is extremely common in our population [18], and one
explanation for this deficiency may be related to the more con-
servative clothing style (for cultural and religious reasons), par-
ticularly in females wearing the hijab and covering their bodies
almost entirely, which may prevent the synthesis of vitamin D.

We did our retrospective study to observe the significant
role of vitamin D deficiency with the occurrence and the sever-
ity of getting vitiligo disease, which will help to control and im-
prove the quality of life for vitiligo patients, in the end of our
study we found out that there was almost no difference in age
and gender between vitiligo and control group, and the results
indicated that non-significant data were obtained.

As far as we know, vitamin D has a big impact on keratino-
cytes and melanocytes. According to research, vitamin D in-
hibits the expression of interleukin (IL)-6, IL-8, Tumor Necrosis
Factor (TNF) alpha, and TNF-gamma by doing this, it has im-
munomodulatory effects [19]. It has been reported that repig-
mentation takes place in vitiligo skin lesions with the help of
vitamin D3 by increasing tyrosinase activity and melanogenesis
in vitro [20]. The results of this study could be limited by the
relatively small number of patients and controls. Some patients
were excluded due to missing data while others were due to
comorbidities such as diabetes mellitus and other diseases, and
others due to age. High prevalence of vitamin D deficiency in
this population is another possible limitation to this study.
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Conclusion

According to our research, vitamin D levels in the case group
were slightly lower than the control group. To acquire a great-
er understanding of the subject, additional research on other
types of vitiligo with varying degrees of severity, using larger
sample sizes and longer time periods, is necessary. To thor-
oughly evaluate vitamin D's effectiveness in treating vitiligo, we
advise using it as a treatment. Additional research is necessary
to make this recommendation.
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