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Abstract

Objective: To evaluate the effect of NB-UVB therapy on serum levels of 25-hydroxyvitamin D [25(OH)D] in
Saudi patients with vitiligo.

Method: We estimated the levels of 25-hydroxy vitamin D [25(OH)D] before, and after NB-UVB radiation in
patients with vitiligo who did not take vitamin D supplement. A comparison was done between subsets of patients
concerning gender and duration of treatment of NB-UVB.

Results: There were 39 patients with vitiligo. Females were 22 (56.4%) and males were 17 (43.6%).The mean
vitamin D level before NB-UVB treatment was 29.575 + 16.315 nmol/L. while vitamin D level was increased to
78.871 + 22.776 after treatment with significant differences (P < 0.0001). The males had mean vitamin D level
36.232 + 19.505 nmol/L, while females had mean vitamin D level 24.431 + 11.321 nmol/L at baseline. After NB-UVB
treatment the males had vitamin D level of 78.888 + 25.683 nmol/L. While females had mean vitamin D level78.859
+ 20.884 nmol/L. After 6 months of the NB-UVB treatment the delta change in vitamin D level was 38.888 + 20.255
nmol/L while after 12 - 24 months of treatment with NB-UVB the delta change in vitamin D level was 60.252 +
17.565 nmol/L (P = 0.001).

Conclusion: Patients who received narrow band ultra violet B radiation at wave length 309 nm as treatment of
vitiligo are less likely to need vitamin D supplement to correct their vitamin D deficiency.

More studies are needed in order to confirm these results and to establish UVB as treatment modalities to correct

vitamin D levels in patients who cannot absorb vitamin D either orally or parentally.
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Introduction

Vitiligo is an acquired pigmentary disorder of the skin and mucous
membranes that is characterized by circumscribed, depigmented
macules and patches. The condition is frequently associated with
disorders of autoimmune origin, with thyroid abnormalities being
the most common. Several theories have been proposed about the
pathogenesis of vitiligo, the precise cause remains unknown. Generally
agreed upon principles are an absence of functional melanocytes in
vitiligo skin and a loss of histochemically recognized melanocytes,
owing to their destruction. However, the destruction is most likely
a slow process resulting in a progressive decrease of melanocytes.
Theories regarding destruction of melanocytes include autoimmune
mechanisms, cytotoxic mechanisms, and an intrinsic defect of
melanocytes, oxidant-antioxidant mechanisms and neural mechanisms
[1]. Narrow Band Ultraviolet B (NB - UVB) therapy has found favor
amongst dermatologists sinceits first use by Westerhofand Nieuweboer-
Krobotova in the treatment of vitiligo in 1997 because of its safety and
efficacy. The mechanism of action of NB-UVB in vitiligo is through
induction of immunosuppression and stimulation of the proliferation
of melanocytes in the skin and the outer root sheath of hair follicles.
There is a stimulatory effect on melanogenesis and on the production
of melanocyte stimulating hormones (MSH) [2]. Moreover, several
data demonstrate that the UVB portion of the sunlight (290 - 320 nm)
brings about the photochemical conversion of 7-dehydrocholesterol
to previtamin D3 in the stratum spinosum and stratum basale, which
is the key step to vitamin D3 synthesis [3]. Vitamin D might have a
significant role in NB-UVB induce depigmentation of vitiligo as the
correlation between repigmentation of vitiligo lesions and vitamin D
levels increased with increase in duration of phototherapy [3].

Several recent studies have demonstrated that NB-UVB a widely
used treatment for skin disorder, significantly improves serum 25(OH)
D concentration [4]. Additionally, low-dose nUVB treatment gives
a significant increase (P < 0.001) of the vitamin D status in persons
with low initial levels of 25(OH)D [5]. Moreover, there is a difference
between effect the UVB and UVA on vitamin D level after treatment
with it, phototherapy with UVBnb and UVA/UVBnb increased 25(OH)
D serum level significantly. However, UVA therapy alone induced a
reduction in serum 25(OH) concentrations [6].

Aim

To find and document local data on the influence of NB-UVB
therapy on vitamin D serum level among Saudi patients with vitiligo.
Objectives

1. To describe the correlation between NB-UVB therapy and
vitamin D serum level in patients with vitiligo.
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2. To investigate a new modalities of the treatment for patients with
vitamin D deficiency.

Hypotheses

1. NB-UVB irradiation used in treatment vitiligo patients
has no effect on vitamin D serum level.

2. NB-UVB irradiation used in treatment vitiligo patients
increases vitamin D serum level.

Methodology

The data of this retrospective, observational study was collected
from the patients’ files at SFHP, Riyadh. This data was collected
through, Data collection sheet prepared by the investigators. Including
patient’s demographic data, clinical information such as past medical
history, previous and concomitant medications and results from blood
sample tested for 25(OH) D at baseline and after NB-UVB therapy. The
study included 39 patients (17 males and 22 females) of vitiligo with
age ranging from 6 - 68 years who were visiting dermatology clinic.
Baseline serum 25-hydroxy vitamin D levels were measured in all
patients before starting NB-UVB therapy.

NB-UVB phototherapy was given using (Spectra 305 / 350 by
Daavlin, 222Piagest. Bryan, Ohio 43506 U.S.A.) at wave length 309
nm. The duration of treatment was between 4 to 24 months. After the
course of treatment, the level of 25(OH)D was measured.

Exclusion and Inclusion Criteria

Inclusion criteria

Patients with vitiligo disease treated with NB-UVB therapy, and
did not take vitamin D supplement before or other products that affect
vitamin D serum level.

Exclusion criteria

Any patients has taken a vitamin D supplementation before starting
the NB-UVB therapy weather the supplement is from our hospital or
from any other source.

Any patient has taken a vitamin D supplementation at the start
(within 2 - 3 weeks) of the NB-UVB therapy.

Data Analysis

Statistical analysis was performed using Statistical Package for
the Social Sciences (SPSS) version 21 software (SPSS Inc., Chicago,
ILUSA).We calculated minimum, maximum, mean and standard
deviation for numerical variables (measurable variables), and we
calculated percentages and frequencies for nominal variables (gender,
duration of treatment).We used pair T - test to compare between the
level of vitamin D before and after treatment. Also, we used student
t-test for independent groups to compare between males and females
groups and to compare between patients who had been treated within
4 to 6 months and patients who had been treated within 7 to 24 months
with respect to the level of vitamin D before and after treatment. We
assumed there was a statistically significant difference when P-value
less than 0.05.

Results

The mean age of the 39 patients was 38.08 years (range, 6 - 68 years)
who were exposed to treatment period with NB-UVB therapy for an
average of mean + SD (8.82 + 5.078) months (Table 1), (43.6%) were

men, and 22 (56.4%) were women. We noticed that the percent of
vitiligo was more among female (56.4%) in our sample (n = 39), (Table
2). The difference between short treatment duration (4 - 6 months) and
long treatment duration (7 - 24 months) among our sample was not
significant (Table 3).

Vitamin D serum level on the beginning of study with the patients
diagnosed with vitiligo who did not take vitamin D as supplement
was 7.38 nmol/l as minimum level and 70.90 nmol/l as maximum
level (mean 29.57 nmol/l). Those patient were exposed to NB-UVB
radiation at wave length 309 nm as treatment modality for their
vitiligo for a minimum period of 4 months and a maximum period
of 24 months. Resulting in changing of vitamin D level between
37.91 nmol/l as a minimum change and 140.40 nmol/l as a maximum
change (mean 78.871 nmol/l) as shown in (Table 4), with a significant
P - value < 0.0001 (Table 5 and Figure 1).

From other point of view, vitamin D serum level was less in females
before treatment with NB-UVB therapy (24.431 + 11.321) nmol/l while
in males was (36.232 £ 19.505) nmol/l with significant difference
P - value = 0.023. However vitamin D serum level after treatment was
the same among males and females (mean 78.88 vs. 78.8591) nmol/l,

Level of vitamin D before and after treatment
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Figure 1: Showing the effect of NB-UVB therapy on Vitamin D serum level.

N Range Mean | Std. Deviation
Minimum | Maximum
Age (years) 39 6 68 38.08 17.271
Duration of 39 4 24 8.82 5.078
treatment (months)

Table 1: Characteristics of gender and duration of treatment with NB - UVB.

Frequency Percent (%)
Male 17 43.6
Female 22 56.4
Total 39 100

Table 2: Gender distribution.

Frequency Percent (%)
4 - 6 months 20 513
7 - 24 months 19 48.7
Total 39 100

Table 3: Percentage of duration interval with NB-UVB therapy.
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N Range Mean Std. Deviation
Minimum Maximum
Serum 25(OH)D level before treatment with NB-UVB 39 7.38 70.9 29.575 16.315
Serum 25(OH)D level after treatment with NB-UVB 39 37.91 140.4 78.871 22.776
Delta Change 39 12.16 94.6 49.296 21.64

Table 4: Serum 25-hydroxyvitamin D levels before and after treatment with NB-UVB.

Before After treatment 'P-value
treatment
Mean * SD Mean * SD
Vitamin D 29.575+16.315 |78.871+22.776 P <0.0001
‘By pair t-test.

Table 5: Effect of NB-UVB phototherapy on serum 25(OH)D in patients with vitiligo
diseases.

and the duration of treatment was almost the same among males and
females (mean 8.35 vs. 9.18) months, (Table 6 and Figure 2).

The overall improvement in vitamin D level after NB - UVB
treatment there was statistically significant change in the mean vitamin
D level. And after 6 months of the NB - UVB treatment, the delta
change in vitamin D level was (38.888 + 20.255) nmol/l while after
12 - 24 months of treatment with NBUVB the delta change in vitamin
D level was (60.252 + 17.565) nmol/l (P - value = 0.001) (Table 7 and
Figure 3).

Discussion

Approximately, 0.1-2% of the world’s population is currently
affected by vitiligo [7]. Various factors have been implicated in the
etio-pathogenesis vitamin-D receptor-Apa-1 polymorphism [8], and
low levels of circulating 25-OH vitamin D [9]. Vitamin D insufficiency
is common in Kingdom of Saudi Arabia in spite of good sunshine
throughout the year. Vitamin D is produced by UVB in the skin and
can also be provided by dietary sources such as fat fish [10]. Vitamin D
is considered to be the precursor of a hormone (1,25-dihydroxyvitamin
D, 1,25(0OH)2D), which plays a role for bone health, autoimmune
diseases, cardiovascular diseases and cancer [11,12]. Moreover, there
are different mechanisms by which vitamin D may help treat Vitiligo.
Vitamin D can suppress the activation of T cells and the release of
cytokines such as TNF-alpha (tissue necrosis factor alpha). Because
vitamin D suppresses some cells of the immune system, it can protect
melanocytes against autoimmune attack. And by promoting the
differentiation and proliferation of melanocytes, vitamin D ensures
that the production of new melanocytes exceeds the rate at which
old melanocytes are dying and have antioxidant properties [13].
Interestingly, patients receiving NB-UVB radiation have shown an
increase in the levels of 25(OH) vitamin D [14]. Vitamin D at cellular
level modulates melanogenesis [15].The results of our study that
reveals of serum 25(OH)D was elevated following NB-UVB treatment
in vitiligo patients. Before treatment vitamin D serum level was
Mean + SD (29.575 + 16.315 nmol/l) and after treatment was (78.871
+ 22.776 nmol/l) with significant p - value (P < 0.0001). Our findings
are in agreement of previous studied who found an increase in the
levels of 25(OH) vitamin D by treatment with NB-UVB [16,17].We
found that the levels of 25(OH) vitamin D were more after 6 months
of treatment and still more after 12-24 months of treatment. And there
was a statistically significant (p - value 0.001) with prolonged treatment.
Other study confirm that the vitamin D levels increased with increase
in duration of phototherapy [3].There was a gender dimorphism

among patients with vitiligo and levels of 25(OH) vitamin D were more
in males gender than females. However the magnitude of response was
more marked in females. And the delta change was 54.428 + 19.734
which was higher than delta change in males. Other studies revealed
that the increase of 25(OH)D was largest in the patients with the lowest
baseline values [18-20].

The limitations of the study are the relatively small number of
patients included and the wide age range of the patients. In addition,
some factors, such as sun exposure and clothing habits, could have
some influence on the results.

Conclusion

Patients who received ultra violet B therapy at wave length 309 nm
as treatment of vitiligo are less likely to need vitamin D supplement to
correct their vitamin D deficiency. More studies are needed in order
to confirm these results and to establish UVB as treatment modalities
to correct vitamin D levels in patients who cannot absorb vitamin D
either orally or parentally.
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Figure 2: Showing improvement in vitamin D serum levels after NB-UVB
therapy pertaining to the gender of the patients.
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Figure 3: Magnitude of improvement vitamin D in vitiligo patients in relation
to the duration of treatment.
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Vit D serum level before NB-UVB therapy.
Vit D serum level after NB-UVB therapy.
Delta change of Vitamin D

Duration of treatment

Gender

Males (n =17)
Mean * SD
36.232 + 19.505
78.888 + 25.683
42.655 + 22.759
8.35+5.623

"By student t-test for independent groups

Delta change of Vitamin D level

Page 4 of 4
‘P-value

Females (n = 22)

Mean + SD

24.431 +11.321 0.023

78.859 + 20.884 0.997

54.428 + 19.734 0.092

9.18 £4.717 0.620

Table 6: Showing improvement in Vitamin D levels after NB-UVB pertaining to the gender of the patients.

Duration of Tx

4 - 6 months (n = 20)
Mean * SD

38.888 + 20.255

before and after treatment

‘By student t-test for independent groups

‘P-value
7 - 24 months (n = 19)
Mean * SD
60.252 + 17.565 0.001

Table 7: Overall improvement in vitamin D serum level after NB-UVB treatment according to the duration of treatment.
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