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Abstract

Introduction: The role of free radicals and oxidative damage in the pathophysiology of vitiligo has been documented in
recent studies. Antioxidant supplementation has been reported to be useful in the treatment of vitiligo.

Objective: To evaluate the role of oral antioxidants supplementation therapy in the treatment of vitiligo by assessing
the onset of repigmentation and oxidative stress.

Materials and Methods: A total of 80 cases of vitiligo randomized into two groups: antioxidant and placebo comprising
40 patients each and were followed up for 8 weeks for the assessment of onset of repigmentation of vitiliginous lesions
as primary outcome. The activities of Malondialdehyde (MDA), Vitamin C, and Vitamin E in serum and of Catalase (CAT)
in erythrocytes of patients at baseline and at end of eight weeks were also assessed by using the spectrophotometric
assay.

Results: The onset of repigmentation was noted significantly earlier among the anti-oxidant group as compared to the
placebo group (p=0.015). At the baseline, between the two groups, no significant difference was found in the different
biochemical parameters. However, at the end of 2 months the level of MDA (p<0.001) was found to be significantly
lower and that of Vitamin E (p<0.001) and CAT (p=0.005) was significantly higher among the anti-oxidants group as
compared to the placebo group.

Conclusion: Antioxidant supplementation carried a better response in terms of early onset of repigmentation and
significant decrease in the oxidative stress, in the short follow up of two months.
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Introduction

itiligo is a common, acquired depigmenting

disorder that affects approximately 0.1-2% of
world population.! The etiopathogenesis is unknown,
but involves the interplay of multiple factors:
autoimmunity, neurologic factors, oxidative stress, and
lack of melanocyte growth factors.?

The oxidative stress is postulated as a cause for
vitiligo and as initial pathogenic event in melanocyte
degeneration.? Vitiligo patients have an imbalanced
redox state of the skin, causing excess production and
accumulation of reactive oxygen species (ROS, viz.,
H,0,), which have toxic effects on all components of
the cell (viz., proteins, lipids), potentially resulting in
melanocytes destruction.?*
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The majority of studies including ours germane to ROS
model for the pathogenesis of vitiligo.>* Laddha and
colleagues argue that vitiligo is caused by an oxidant/
anti-oxidant imbalance in the melanocyte, leading
to creation of a neo-antigen and giving credence to
a convergent terminal pathway of oxidative stress-
autoimmunity-mediated melanocyte loss.®
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Since oxidative stress as a part of autocytotoxic
theory has been proposed as a possible pathogenetic
mechanism, antioxidant supplementation  for
treatment of vitiligo has been tried alone or in
combination with phototherapy, although definitive
clinical evidence of its efficacy is lacking.”** A
systematic review investigated the efficacy of
antioxidants for treatment of vitiligo and concluded
a weak positive outcome with poor methodological
quality and significant reporting flaws in the studies.®
Therefore, we undertook this study to evaluate the
role of antioxidants supplementation in the treatment
of vitiligo by assessing the onset of repigmentation
and oxidative stress before and after the treatment.

Materials and Methods

Patients

This was a double-blind randomized placebo-controlled
clinical trial of vitiligo patients visiting Dermatology
outpatient department of B. P. Koirala Institute of
Health Sciences (BPKIHS), Dharan over a period
of one year. Patients with age <15 years, pregnant
and lactating females, receiving any active systemic
therapy within the previous four weeks for vitiligo or
any systemic infections, or those who refused to give
consent were excluded from the study. All participants
completed an informed consent form prior to their
enrolment in the study

Patients were allocated to treatment groups in a 1:1
ratio using a predetermined computer-generated
randomization list by block size of four, six and eight
with the help of www.sealedenvelope.com. An
independent dermatologist provided the sequentially
numbered list with treatment group written in a sealed
envelope.

The detailed history including the clinical examination
was performed in each patient and was recorded in a
preset pro forma. The activities of Malondialdehyde
(MDA)*, Vitamin C**, Vitamin E*® in serum and Catalase
(CAT)Y in erythrocytes were assessed by using the
spectrophotometric assay at the baseline and at two
months.

The protocol of this study was approved by Institutional
Ethics Committee of B. P. Koirala Institute of Health
Sciences and informed written consents were obtained
from all participants.

Intervention

The patients in the anti-oxidant group were given
Vitamin A 25,000 IU, Vitamin E 400 IU, Vitamin C 1000
mg, and Zinc 40 mg once daily, whereas patients in

the placebo group were given size and color matched
sugar-coated tablets and jelly once daily for the
treatment period of two months. The medicines were
supplied to the patients in a plastic bottle.

The patients were asked to bring the empty bottle of
oral drug supplementation to ensure that patients had
been taking them regularly.

Assessment and follow up

The body surface area (BSA) involvement was assessed
according to the rule of nine. During the course of
study, vitiligo was clinically assessed fortnightly by a
blinded assessor (dermatologist) to find the onset of
repigmentation as well as the extent of repigmentation.
Digital photographs of vitiliginous lesions were taken
at baseline and at each follow up visits for objective
assessments by an independent dermatologist.

Oxidative stress was assessed by measuring the
activities of plasma MDA, Vitamin C, Vitamin E and
erythrocyte CAT at the baseline and at two months and
compared between the groups. The biostatistician,
who analyzed the data was blinded too on details of
each group.

Evaluation of treatment efficacy and adverse effects
Treatment efficacy was measured by assessing the
proportion of patients that had onset of repigmentation
at eight weeks as primary outcome at the baseline
and at two months and also compared between
the groups. Secondary outcomes were the extent
of repigmentation, stabilization of disease process,
oxidative stress and local and systemic adverse effects
rate after the completion of therapy.

Statistical analysis

Statistics were performed by using SPSS software
SPSS Version 10.0 for Windows, SPSS Inc, Chicago,
IL). Mean, median, percentage and SD were used to
describe the descriptive data. Appropriate statistical
tool both parametric and non-parametric paired and
unpaired two-sample t-test or Wilcoxon sign rank test
and Wilcoxon rank sum test were used to analyze
the correlation between different variables within
and between the groups. Categorical variables were
analyzed by X?analysis of 2x2 contingency tables or by
Fisher’s exact test as appropriate, for differences within
and between the groups. Time to event analyses
was performed for the onset of repigmentation of
vitiliginous lesion by using Kaplan-Meier method to
account for truncated observation. We analyzed the
difference between event curves by means of the log
rank test. The differences were regarded as statistically
significant, with an alpha error of 0.05. Although a
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total of 39 patients were determined in each group in
order to have 80% power for detecting the significant
difference in the onset of repigmentation at eight
weeks with oral antioxidants (62%) and without
treatment (30%), hazard ratio 2.36 and two sided at 5%
alpha error, 40 patients in each group were recruited
considering the drop out for the present study.

Results

Patient Characteristics

A total of 80 patients were included in the study and
were randomized into two groups. All the patients
completed the study. Figure 1 depicts the flow diagram
of the participants in the study.

The baseline characteristic of the patients in both
groups is summarized in Table 1. There was no
statistical difference in between the two groups.

Outcome of Treatment

Comparison of onset of repigmentation

The onset of repigmentation among the antioxidants
group was between two to eight weeks with the
median of four weeks, whereas among the placebo
group onset of repigmentation was observed between
three to eight weeks and the median was six weeks
(Figure 2 and 3).

P
Total vitiligo patients screened
(n=160) Exclusion
Enroliment | Age< 15 years
- l Body Surface Area< 5%
Study sample H/o past treatment
(n=80)
. |
( s
Randomization
(n=80)
Allocation , [ . | _ 1
Anti-oxidants Placebo
(n=40) (n=40)
- | |
~ ( N\ r
Follow- up Completed Completed
therapy (n=40) therapy (n=40)
L\ J J
F(— 1
Analysis as Analyzed Analyzed
per protocol (n=40) (n=40)

Figure 1: Flow diagram of the study population through different stages

Figure 2: Patient with vitiligo received antioxidant. (a) at baseline, 4 weeks and after 8 weeks.
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(b) at baseline and after 8 weeks.

Figure 3: Patient in the placebo group (a) at baseline and after 8 weeks.
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(b) at baseline and after 8 weeks.
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Figure 4: Onset of repigmentation among patients in both the groups.

Table 1: Baseline characteristics among patients in both the groups

Patient characteristics

Anti- oxidant group

Placebo group

Number of patients 40 40

Age in years (mean +SD) (median) 33.92+ 14.86 (31.50) 32.40+ 18.38 (30.0)

Sex No. (percentage) Male 19 (47.5%) 20 (50%)

Female 21 (52.5%) 20 (50%)

Duration of disease in years (mean +SD) (median) 8.76+ 8.51 (6.0) 6.55+ 8.49(5.50)

Focal 1(2.5%) 2 (5%)

Type of vitiligo N (percentage) Acrofacial 1(2.5%) 2 (5%)

Segmental 2 (5%) 1(2.5%)

Vitiligo vulgaris

36 (90.0%)

35 (87.5%)

(mean £ SD) (median)

Body surface area involved in percentage

15.18+ 20.43 (6.0)

8.95+ 11.48 (6.0)

Progression Progressive 37 (92.5%) 32 (80%)
N (percentage) Stable 3(7.5%) 8 (20%)

_ Il 11 (27.5%) 15 (37.5%)
Skin type IV 28 (70%) 24 (60%)
N (percentage)

Y 1(2.5%) 1(2.5%)
Scalp 19 (47.5%) 11 (27.5%)
Face 19 (47.5%) 19 (47.5%)
Neck 19 (47.5%) 10 (25%)
Trunk 27 (67.5%) 22 (55%)

Site involved
e involve Upper extremities 28 (70%) 19 (47.5%)
N (percentage) —
Lower extremities 32 (80%) 27 (67.5%)
Palms 10 (25%) 4 (10%)
Soles 11 (27.5%) 4 (10%)
Fingers and toes 9 (22.5%) 6 (15%)
Koebner phenomenon [N (percentage)] 16 (40%) 12 (30%)
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Table 2: Comparison of biochemical parameters levels among anti-oxidant and placebo group.

Biochemical Grou Baseline [meant SD | 2 months [meant SD Difference tTest R P p-
Parameters P (C1)] (median) (C1)] (median) P value
Anti- 8.40 +2.18 (7.71-9.1) | 5.50+ 1.41 (5.05-5.95)
2.90+ 1.59 11.484 | <0.001
oxidants (8.18) (5.54)
MDA 11.391 | <0.001
7.57 +2.38 (6.81- | 7.55+2.38 (6.79-8.31)
Placeb 0.02+0.09 1.281 | 0.208
acedo 8.33) (6.58) (6.52)
Anti- 0.62 +0.14 (0.58- 0.55+ 0.15 (0.50-0.59)
0.07£0.06 7.944 | <0.001
oxidants 0.67) (0.59) (0.53)
Vitamin C -0.336| 0.738
0.67 +0.15 (0.62-0.72) | 0.59+ 0.15 (0.55-0.64)
Placeb 0.08+0.07 6.806 | <0.001
acedo (0.66) (0.58)
Anti- 0.64 +0.21 (0.58- 0.94+ 0.37 (0.82-1.06)
-0.29+0.28 | - 6.496 | <0.001
oxidants 0.71) (0.65) (0.88)
Vitamin E -6.016 | <0.001
0.69 +0.24 (0.62- | 0.70+ 0.24 (0.63-0.78)
Placeb -0.01+0.08 | -0.869 | 0.390
acebo 0.77) (0.64) (0.63)
Anti- 51.69 +23.78 (44.09- | 63.13+21.89 (56.13-
-11.44+16.46 | -4.395 | <0.001
oxidants 59.30) (43.45) 70.14) (65.08)
CAT -2.891| 0.005
56.15 + 25.84 (47.89- | 56.50+20.47 (49.96-
Placeb -0.35£17.82 | -0.123 | 0.390
acebo 64.42) (52.73) 63.05) (54.11)
Table 3: Comparison of stabilization of disease process.
Grou Stabilization ) value
p n (%) X P
Anti-oxidant (n=40) 6 (15%)
1.13 0.288
Placebo (n=40) 3(7.5%)
Table 4: Adverse Effects
Adverse effects Anti-oxidants (n) Placebo (n)
Pruritus 0 1
Erythema 5 7
Scaling 1 0
Thickening 3 3
Hyperpigmentation 1 1
Total 10 12
p value 0.786

Among the anti-oxidant group the majority had onset
of repigmentation between 3-4 weeks [20 (50.0%)
patients]; whereas among the placebo group majority
had repigmentation between 5-6 weeks [13 (32.5%)
patients]. The onset of repigmentation was found to
be statistically significantly earlier among the anti-
oxidant group as compared to the placebo group (Log
rank test: Ch-Square 5.064 with a p- value of 0.024).

The onset of repigmentation is depicted in Figure 4.

Comparison of cumulative repigmentation at eight
weeks

The median value of repigmentation at 8" week was
10% and 5% in the anti-oxidant and placebo group
respectively, however, this was not found to be
statistically significant with a p-value of 0.35.
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Comparison of oxidant-antioxidant status

Between anti-oxidants and placebo group

There was no statistically significant difference
among the different biochemical parameters in the
anti-oxidants and the placebo group at the baseline.
However, the level of MDA was found to be significantly
lower (p <0.001) and the level of vitamin E and CAT
levels were significantly higher (p =0.001) among
the anti-oxidants group as compared to the placebo
group at the end of two months. But, no statistically
significant difference was found in the vitamin C level
between the two groups (Table 2).

On comparing the oxidant-antioxidant status according
to progression, no significant difference was observed
between the two treatment groups. Similarly, no
significant difference in the stabilization of disease
process was observed between the two groups (p-value
=0.294). (Table 3)

Comparison of adverse effects among antioxidants
and placebo group

Adverse effects were seen in eight (20%) patients of
anti-oxidants group and nine (22.5%) patients in the
placebo group, but the difference was not statistically
significant (p= 0.786). In our study population, the
adverse effects were observed over the photo-
exposed area. The most common adverse effect was
erythema, observed over the photo-exposed area (five
in anti-oxidants group and seven in placebo group). No
patient required suspension or discontinuation of the
therapy for any adverse effects (Table 4).

Discussion

Numerous treatment modalities have been used for
the treatment of vitiligo with variable efficacy but none
is a definite treatment. Based on the demonstration of
an increased oxidative stress in vitiligo, antioxidants
supplementation has been tried alone or in
combination with phototherapy for the treatment of
vitiligo but with varying responses.'13 1822

At the baseline biochemical parameters in the anti-
oxidants and the placebo group were comparable.
However, at the end of two months the level of MDA
among the anti-oxidants group was found to be
significantly lower and that of vitamin E and CAT to be
significantly higher as compared to the placebo group,
but no statistically significant difference was found
in the vitamin C between the two groups. This could
be due to decrease in the oxidative stress leading to
decrease in the MDA level, and increase in CAT and
vitamin E level among the patients receiving anti-
oxidant supplementation. Similar to our study, in a

randomized trial the CAT levels were found significantly
higher among the patients receiving antioxidant
supplementation as compared to the placebo
group.® They also observed that the intracellular
ROS production was decreased in the treated group
(p< 0.02), whereas it did not change in the placebo
group. Elgoweini and colleague observed a significant
reduction in the plasma MDA among the patients
receiving antioxidants as compared to the patients
who did not received antioxidants supplementation.®

In general, while some studies show remarkably
good results in repigmentation after the use of
antioxidants, other studies show no benefits. In the
present study, the onset of repigmentation was found
to be statistically significantly earlier among the anti-
oxidant group as compared to the placebo group.
The earlier onset of repigmentation observed in the
anti-oxidant group could be because of the greater
decrease in the oxidative stress parameters. This
was in concordance with a study where it was found
that at two months, patients receiving antioxidant
supplementation showed stabilization of disease
and partial repigmentation of some of the lesions
whereas, patients receiving placebo showed only
stabilization of the disease.'” Another study conducted
with broadband UVB and vitamins [Vitamin C 500 mg
twice daily (BD), Vitamin B12 1000 pig BD and folic acid
5 mg BD] showed good to excellent repigmentation
after 2-8 months of treatment, however they did
not assess the levels of different oxidative stress
parameters.?® Contradictory to the previous studies,
Don and associates did not find any significant
difference in the repigmentation between the groups
receiving combination of antioxidant (containing
Vitamin E 25 mg, beta-carotene 10 mg, vitamin C 100
mg, selenium 75 pg, copper 1 mg, zinc 27.5 mg and
manganese 1.5 mg) with photochemotherapy and
photochemotherapy only.?® Moreover Tjioe et al also
reconfirms that narrow band UVB phototherapy is
an effective treatment for vitiligo and shows that co-
treatment with vitamin B12 and folic acid does not
improve the outcome of treatment of vitiligo with
narrow band UVB phototherapy.?? In a systematic
review, only weak evidence for vitamin E as an adjunct
to phototherapy was found.!* Nevertheless, varying
dosing of antioxidant might be responsible for varying
response.

In our study, stabilization of disease process was seen
among six patients in the antioxidants group and
among three patients in the placebo group. However,
the difference between the two groups was not found
to be significant. Higher rate of stabilization among
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the anti-oxidant group could be due to the greater
reduction in the redox status. The stabilization was also
observed by Dell’ Anna et al in the patients receiving
antioxidant supplementation.®

Erythema was the most common adverse effect
observed in both the study group population,
however, it was minimal and did not require
suspension or discontinuation of the therapy. These
adverse effects are most probably due to the sunlight
exposure. Similarly, minimal adverse effects were
observed in a study by Dell’ Anna et al, which did not
require suspension or discontinuation of therapy.'®In
another study, it was noted that mild erythema was
less experienced by patients receiving anti-oxidants
supplementation rather than those in placebo group.?®

The major strength of our study is that it is a double
blind randomized controlled trial, which assessed
the role of antioxidants in the treatment of vitiligo.
However, there are a few limitations of the present
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