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ABSTRACT

Background: While not constituting a life-threatening ailment, vitiligo can greatly affect one's quality of life, particularly if it manifests
on the face or hands. Feelings of shame can lead to diminished self-esteem. The predominant adverse effects of "topical calcineurin
inhibitors, like tacrolimus," are cutaneous burning, pruritus, and redness. Hence, it is imperative to develop novel, more effective,
and safer therapies. This study aimed "to compare the efficacy and safety of bimatoprost 0.03% solution and tacrolimus 0.1%
ointment in repigmentation of localized vitiligo."

Methods: 25 patients in Group | (Bimatoprost) received bimatoprost 0.03 % solution twice daily and 25 patients in Group II
(Tacrolimus) received Tacrolimus 0.1% ointment twice daily for 3 months. Comparisons of continuous data such as VSA, age, and
disease duration were performed using unpaired t-tests. Other outcome measures and baseline parameters such as repigmentation
grade were expressed as percentages and ratios and compared using chi-square test.

Results: Most of patients in Group | (Bimatoprost) and Group Il (Tacrolimus) achieved grade I-Il pigmentation at 3 months of
pharmacotherapy. There were 2 cases with 76-100% pigmentation in Bimatoprost group as compared to Tacrolimus group. There
was significantly less area with vitiligo in bimatoprost group (3.91 + 0.69) as compared to tacrolimus group (4.08 + 0.57) at three
months of pharmacotherapy (p=0.03). There was higher incidence of skin infection in Group Il (Tacrolimus). Also, incidence of
pruritus, dryness and burning sensation was higher in Group Il (Tacrolimus).

Conclusion: Bimatoprost is a viable alternative for treating vitiligo in cases when traditional steroid-sparing medications are

unavailable.
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INTRODUCTION

itiligo is a common acquired pigment condition

characterised by small areas of skin depigmentation

shown as white patches. The phenomenon is
attributed to the degeneration of "melanocytes" in specific
regions. Vitiligo affects near "0.5-1%" of the worldwide
population.! Vitiligo affects individuals of every ethnic
group, as there does not exist disparity in the occurrence
of the condition between males and females. While vitiligo
might appear at any stage of life, femalestend to
experience its onset at younger ages, with nearly fifty
percent of females experiencing symptoms prior to "the
age of 20." 2

The cause of vitiligo is complicated, including "genetic and
environmental factors" playing significant roles in its
onset. A variety of ideas have already been suggested,
encompassing "autoimmunity, melanocytorrhagy,
oxidative stress, neurological processes, and somatic
mosaicism." 3 While not constituting a life-threatening
ailment, vitiligo can greatly affect one's quality of life,
particularly if it manifests on the face or hands. Feelings of
shame can lead to diminished self-esteem. As much as
one-third of vitiligo patients experience reportable

symptoms of depression or generalized health issues. #

Effective management of vitiligo continues to be a highly
complex dermatological issue. First and foremost, it is
crucial to acknowledge that vitiligo has become not only a
cosmetic condition and that there are reliable and efficient
therapies available for the condition. The selection of
therapy is contingent upon the specific form of vitiligo as
well as the severity of the condition.

The predominant adverse effects of "topical calcineurin
inhibitors, like tacrolimus," are cutaneous burning,
pruritus, and redness. Adverse effects such as "warts,
paresthesia, and contact dermatitis" are infrequently
documented. ®

Hence, it is imperative to develop novel, more effective,
and safer therapies. At now, bimatoprost has shown
efficacy in multiple "observational studies" and a few pilot
trials. ©

"A synthetic prostaglandin F2a analogue" has been
released as "Bimatoprost ophthalmic solution." Topical
application of bimatoprost in eye drops is employed to
contain the advancement of "open-angle glaucoma", while
in dermatology it is used to address eyebrow
hypotrichosis. Nevertheless, there have been reports of
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eyelid pigmentation as an adverse reaction. '° Empirical
evidence has demonstrated that Bimatoprost solution
effectively addresses eyelash hypotrichosis by promoting
growth, as well as enhancing length, thickness, and
blackness. '  Remarkably, patients  receiving
"prostaglandin analogues for glaucoma" exhibited adverse
effects such as increased pigmentation of the eyelids and
hirsutism. Furthermore, it has expanded the range of
applications for several dermatological disorders, including
alopecia, which mainly impacts "the eyelashes and
eyebrows, and vitiligo." >3 Prior studies have established
that topical bimatoprost is effective in treating facial
vitiligo. 1

Prior research exhibited intrinsic constraints and
disadvantages, such as insufficient control measures,
limited sample size, inadequate statistical power, and
incapacity to make generalizations.

This study aimed "to compare the efficacy and safety of
bimatoprost 0.03% solution and tacrolimus 0.1% ointment
in repigmentation of localized vitiligo."

MATERIALS AND METHODS

This was “a randomised controlled trial with parallel 1:1
allocation” conducted on patients with vitiligo visiting out-
patient Department of skin and venereal diseases (VD),
NMCH, Patna from January 2024 to June 2024. The study
was started after takin “written informed consent” from
study participants under guidelines of “Good Clinical
Practice” and “Declaration of Helsinki.”

Sample Size: Consecutive sampling was done to enrol 50
patients with vitiligo. The enrolled patients were
randomised to Group | (Bimatoprost) and Group Il
(Tacrolimus) with 25 patients in each group.

Inclusion Criteria:

e Patients diagnosed with stable vitiligo noticing either
no progression of existing lesions or the emergence of
new lesions within the last 6 months.

e The size of the lesion limited to less than one percent
of the total body surface area.

e Patient having not more than five patches.

e Participants undergoing other therapies for vitiligo
become eligible for inclusion following a washout
phase of 4 week.

Exclusion Criteria

e Patients with lesions that exceed one percent of the
total body surface area

e Lesion count is 6 or greater.
e Current active infections

e Hypersensitivity to Bimatoprost / Tacrolimus

e Pregnant and Lactating Women

Intervention: Group | (Bimatoprost) received bimatoprost
0.03 % solution twice daily and Group Il (Tacrolimus)
received Tacrolimus 0.1% ointment twice daily for 3
months.

Primary End Point: The repigmentation grade classified
based on following criteria: ¥

0 No Change (GO)
0-25% Mild Improvement (G1)
26-50% Moderate Improvement (G2)
51-75% Good Improvement (G3)

76-100% Excellent Improvement (G4)

Secondary End points:

Vitiligo Surface Area (VSA): VSA was calculated using
transparent graph paper. The VSA of an irregular disease
surface was calculated from the formula: “A= C+ % P” 1°

Where,
e “A=Areainsg.cm
e C=Number of squares with complete involvement
e P= Number of squares with partial involvement”

Incidence of adverse events

Patients were assessed at baseline, 1 month, 3 months
(end of therapy) and 6 months to detect any recurrences.

Statistical Analysis

Statistical analysis was done using Microsoft Excel 2010
and Graph Pad 8.4.3 software. The data obtained were
presented in tabular form and calculations of percentages,
means, and standard deviations (SD) of the parameters
were performed. Comparisons of continuous data such as
VSA, age, and disease duration were performed using
unpaired t-tests. Other outcome measures and baseline
parameters such as repigmentation grade were expressed
as percentages and ratios and compared using chi-square
test. A P-value less than 0.05 was taken as a measure of
significance.

RESULTS

Most of the patients were females of age group 25-45
years with facial vitiligo as most common location. There
was no significant deference between between Group |
(Bimatoprost) and Group Il (Tacrolimus) with respect to
age, gender, duration and site of vitiligo.
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Table 1: Comparison of Baseline Demographic and Clinical Characteristics between Group | (Bimatoprost) and Group I
(Tacrolimus)

Parameters Group | (Bimatoprost) = Group Il (Tacrolimus) = P-Value
N =25 N =25
Age in Years (Mean + SD) 35.34+12.62 37.28 +11.79 0.58*
Gender (n) 0.57**
Male 10 12
Female 15 13
Duration of Vitiligo in Years (Mean + SD) 5.03+1.98 5.11+2.06 0.89*
Site of Vitiligo 0.98**
Facial 10 9
Acro-Facial 3 4
Acral 7 6
Chest or Back 2 2
Abdomen 3 4

*Unpaired t test **Chi-Square Test

Table 2: Comparison of Re-pigmentation Grade at 3 Month of Therapy between Group | (Bimatoprost) and Group Il
(Tacrolimus)

Parameters Number of Patients (%) P-Value
Group | (Bimatoprost) Group Il (Tacrolimus) (Chi-Square Test)
N=25 N=25
0 (0%) 6 10 0.36

1 (1% - 25%)
2 (26% - 30%)
3(51% - 75%)

9
5
3
4 (76% - 100%) 2

5
6
4
0
Most of patients in Group | (Bimatoprost) and Group Il (Tacrolimus) achieved grade I-1l pigmentation at 3 months of
pharmacotherapy. There were 2 cases with 76-100% pigmentation in Bimatoprost group as compared to Tacrolimus group.

Table 3: Comparison of VSA between Group | (Bimatoprost) and Group Il (Tacrolimus)

Parameters VSA in cm? (Mean % SD) P-Value
Group | (Bimatoprost) Group Il (Tacrolimus) (Unpaired t test)
N=25 N=25
0 Month 5.22+1.78 5.09£1.59 0.79
1 Month 4.61+0.73 4.49 £0.55 0.51
3 Months 3.91+£0.69 4.07 £0.62 0.03
6 Months 3.89+0.94 4.08 £0.57 0.03
5.5
=@—Group | ==@=Group I
~ 5
5
c 45
<
n —0
> 4 —.
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3
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Figure 1: Comparison of VSA between Two Groups
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There was significantly less area with vitiligo in bimatoprost
group (3.91 £ 0.69) as compared to tacrolimus group (4.08
+ 0.57) at three months of pharmacotherapy (p=0.03).

Table 4: Comparison of Adverse Events between Group |
(Bimatoprost) and Group Il (Tacrolimus)

Parameters Number of Patients (%)
Group | Group Il
(Bimatoprost) (Tacrolimus)
N =25 N =25
Hypertrichosis 3 (12.00) 0
Pruritus 3(12.00) 5(20.00)
Dryness 3(12.00) 4 (16.00)
Burning Sensation 2 (8.00) 3(12.00)
Erythema 2 (8.00) 4 (16.00)
Bacterial Folliculitis 0 4 (16.00)
Dermatophytosis 0 3 (12.00)

3 cases of hypertrichosis were reported from patients in
Group | (Bimatoprost). There was higher incidence of skin
infection in Group Il (Tacrolimus). Also, incidence of
pruritus, dryness and burning sensation was higher in
Group Il (Tacrolimus).

DISCUSSION

In this RCT, Bimatoprost shown comparable effectiveness
to Tacrolimus in terms of repigmentation grade following
3 months of treatment, while also achieving a superior
decrease in VSA.

Bimatoprost had been previously utilized for the treatment
of vitiligo, particularly in two research investigations where
significant "repigmentation of periocular vitiligo" was
observed. 1&1°

Prostaglandins (PGs) are bifunctional lipid molecules
produced by different cell types in response to certain
physiological events including inflammatory processes,
blood vessel development, as well as exposure to
ultraviolet radiation. "Keratinocytes in human skin" are the
primary producers of prostaglandins, particularly PGE2 and
PGF2a.

Prior investigations have demonstrated that each of PGE2
as well as PGF2a induce the formation of "dendrites in
human melanocytes." Additionally, PGF2a stimulates the
activity as well as expression of tyrosinase, which is the
enzyme responsible for restricting the production of
melanin. 2% 2! Hence, the application of topical
PG analogues might lead to skin hyperpigmentation.

The study of Anbar et al. investigated the impact of 3
topical PGF2a analogues, specifically latanoprost,
bimatoprost, as well as travoprost, in skin pigmentation of
guinea pigs. The findings demonstrated that the PGF2a
analogue increased pigmentation in all regions, and this
effect was amplified when utilized in conjunction with
ultraviolet (UV)B rays. %

Commercially available prostaglandin analogue includes
latanoprost as well as bimatoprost. Bimatoprost is a
synthetic counterpart of PGF2a. It is utilized as "an
ophthalmic solution to treat glaucoma," elevated IOP, as
well as eyelashes hypotrichosis. Consistent with alternative
synthetic PGF2a analogues, bimatoprost is associated with
the wunwanted side effect of "periocular skin

hyperpigmentation." 27-3°

Kapoor et al. documented histological alterations observed
in skin biopsy specimens from two patients diagnosed with
periocular hyperpigmentation. Significant augmentation of
melanin granules was observed in the epidermis along with
a lesser degree in the dermis. The tumors primarily
metastasize to  "the basal keratinocytes and
melanocytes" located in the superficial as well as deep
dermis. Increased melanogenesis has been suggested as the
underlying cause of "bimatoprost-induced periocular
hyperpigmentation."?3

A majority of patients in both groups attained grade 1-2
repigmentation. A retrospective clinical investigation
conducted by Grim et al. Executed on non-facial vitiligo
using a "0.03% bimatoprost solution," no one of the
participants achieved repigmentation over 50%.18 A
separate investigation conducted by Jha et al. examined the
effectiveness of a "0.03% bimatoprost" regimen in the
treatment of persistent vitiligo patches in the face. The
findings from his study, as well as another study, provide
evidence in favor of the idea that management of facial
lesions has the most favorable outcome.* 24

The results of a RCT demonstrated that bimatoprost 0.03%
resulted in superior repigmentation compared to
mometasone alone. 2> A separate study determined that
the combination of latanoprost with NB-UVB can cause
repigmentation in affected areas that have proven resistant
to therapy. %

The research carried out by Seema S et al. found that the
combo side offered superior responses compared to NB-
UVB alone during the entire investigation period. A
statistically significant mean declines in BSA were observed
among the two groups after 1-6 months of
pharmacotherapy. ¥’

There was higher incidence of skin infection in Group Il
(Tacrolimus). Also, incidence of pruritus, dryness and
burning sensation was higher in Group Il (Tacrolimus).

Moreover, the intraocular pressure remained unchanged
following the topical administration of bimatoprost in the
periocular region, which aligns with the findings of prior
investigations, thereby emphasizing the advantageous
safety characteristics of bimatoprost solution within the
ocular region. %

CONCLUSION

In terms of repigmentation grade after 3 months of
treatment, bimatoprost was equally effective as tacrolimus.
In both groups, the repigmentation achieved was consistent
even after stopping the pharmaceutical treatment.
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Following a 3-month course of bimatoprost and tacrolimus,
there was a notable reduction in the size of the vitiligo area,
with better outcomes in Bimatoprost group. The safety of
bimatoprost was evaluated to be superior to that of
tacrolimus. Bimatoprost is a viable alternative for treating
vitiligo in cases when traditional steroid-sparing
medications are unavailable. While it appears to be a
potential treatment choice for isolated vitiligo lesions,
rigorous large-scale researches are necessary to enhance
the data supporting its reasonable use.
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