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NB-UVB phototherapy combined with
tacrolimus ointment in vitiligo treatment

ABSTRACT

Background: Vitiligo, often referred to as a common and chronic disorder in which
the skin loses its pigment or melanocyte-generating cells, causing hypopigmentation
or depigmentation of affected area skin. Various treatment modalities such as topical,
systemic and phototherapy are employed to treat this disease.

Objective: Vitiligo is often treated with phototherapy that utilizes narrowband
ultraviolet B (NB-UVB). This study aims to investigate the effectiveness of
combination therapy of NB—UVB phototherapy and tacrolimus in vitiligo treatment

Methods: Minimal Erythema Dose (MED) was not calculated & an initial dose of
300 mj/cm2 was started in all adult patients & 150 mj/cm2 in children. Treatment
was administered 2 times in a week on non-consecutive days. A retrospective
questionnaire-based study was conducted for seven months (August 2019 to
February 2020). About 95 patients with vitiligo in Dhaka were taken for observation.
Microsoft Office Excel 2010 software was used to do the analysis.

Results: In this study, 34.37% of patients were male, and on the other side, about
65.63% of patients were female. And most of the patients were young aged (21-30).
In this case, females are mostly conscious of their skin health. One hundred forty
lesions were treated on the face, extremities, and trunk. Excellent results were
achieved in 66.43% (93/140) lesions, while 20.71% (29/140) lesions exhibited a
good response. The response was termed poor as the extent of pigmentation achieved
was less than 12.86% (18/140).

Conclusion: In this study, we found that the combination of NB-UVB phototherapy
and tacrolimus is potentially effective in vitiligo, with the face and extremities
(proximal part) responding better than other body sites.

Keywords: Vitiligo, Narrowband ultraviolet B, Tacrolimus, Dhaka, Bangladesh,etc.
1. INTRODUCTION (ARIAL, BOLD, 11 FONT, LEFT ALIGNED, CAPS)

Vitiligo has emerged as a significant psychosocial issue in Bangladesh in recent years.
Surprisingly, due to their lack of awareness about health, most people indicate that this
ailment is a contagious sickness. Vitiligo, often referred to as "Sheti" in our region, is a
pigmentary disorder of the skin and mucous membrane that results destruction of
melanocytes leading to hypopigmentation or depigmentation of skin. It usually appear as a
white spots on body. The lesions are characterized by well demarcated hypo pigmented or
depigmented macules or patches, usually on face, trunk, hands, feet, lips; however, can
occur any portion of the body [1]. On the basis of distribution it can be classified as
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Segmental & Non segmental (focal, acrofacial, mucosal, generalized). Approximately 1-2%
of the world's population is affected by this depigmenting condition [30]. There have been a
number of hypotheses put up on the causes of this condition; however, the most convincing
evidence points to the interaction of environmental, genetic, and immune system variables
as the primary contributor to autoimmune melanocyte loss [2]. Vitiligo is defined by the
appearance of white patches on the skin that are circular in shape and develop in size over
the course of time or, in very rare situations, heal on their own [3]. Vitiligo sufferers have
access to a wide variety of therapies, each of which varies in the degree to which it is
effective. The use of corticosteroids, immunomodulators, skin grafts, pseudocatalase, and
phototherapy are some of the available therapeutic options at this time [4]. Since narrow
band ultraviolet B radiation (NB-UVB) has shown to be effective in treating vitiligo in clinical
trials, it is now the treatment of choice for the condition [5]. On the other hand, high-dose
administration poses a risk due to the phototoxicity of UVB, which may affect lesional as well
as non-lesional skin [6].

Although the actual etiology is of vitiligo is unknown. Various theories about pathogenesis of
this disorder and its etiology is multifactorial. It is oftenly related with genetic or non-genetic
factors. Though numerous hypothesis have been proposed. These hypothesis are about
destruction of melanocytes, which can be caused cytotoxic mechanisms, autoimmune
mechanisms, intrinsic melanocyte defects, neural mechanisms, and oxidant-antioxidant
mechanisms [7]. In neural hypothesis, the destruction of melanocytes are caused by
neurochemical mediators [8].
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Before Treatment

Fig 1. Patient of vitiligo. Visual representation of effectness of NB-UVB, found from Aurora
Skin and Aesthetics. Before treatment (i) & after treatment (ii).

The treatment of vitiligo is often and unsatisfactory and remains a challenge for the
dermatologist, although numerous options have been proposed and are currently available
[9]. A recent studies considered narrowband ultraviolet B (NB-UVB) as an effective and safe
1st line treatment of vitiligo [10, 11, 12, 13, 14].Topical tacrolimus is also an additional option
for the treatment of vitiligo that offers the advantages over corticosteroids [15, 16, 17, 18,
19]. Several studies have emphasized the possible usefulness and synergistic activity of the
combination therapy of topical tacrolimus plus UVB phototherapy, with either NB-UVB or
excimer laser [20, 21, 22].

The aim of this study was to evaluate the effectiveness and safety of the association of NB-
UVB and topical tacrolimus for the treatment of vitiligo refractory to conventional therapies.
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2. MATERIAL AND METHODS / EXPERIMENTAL DETAILS / METHODOLOGY

The current protocol is comprised of a short explanation of the research type, the length of
the study, the study design, the inclusion and exclusion criteria, the operational mode of
operation, and the fieldwork.

Study type: A retrospective questionnaire-based study.
Study duration: 7 months (August 2019 to February 2020)

Study design: Between the dates August 2019 and February 2020, a study was carried out
in the city of Dhaka to determine the pattern of vitiligo as well as the treatment for it at the
tertiary health care level. A study of 95 vitiligo patients who exhibited the signs and
symptoms of the condition was carried out.

Inclusion and exclusion criteria: At the Aurora Skin and Hair Research Institute, all of the
vitiligo patients came for treatment, and while they were there, the patients were observed
for research purposes. Patients who did not exhibit a sufficient number of signs and
symptoms of vitiligo during the trial were not considered for inclusion.

Operational modality: The Microsoft Office Excel 2010 software was used to analyze the
data about age, sex, biophysical features, diagnosis, therapy, possible medicines that cause
vitiligo, the kind of vitiligo, and drugs used to control vitiligo symptoms.

Data collection form: The information that was requested on the data collecting form
included the patient's identity number, as well as their name, gender, marital status, age,
personal history, age distribution, and other relevant information. In addition, the causes of
vitiligo, signs, and symptoms of the disease, side effects of various medications, different
treatment options, numerous home remedies, and other alternative treatments were included
in the questionnaires.

Research Framework: All field interviewers were well-versed in the theory behind data
collection methods and the practical use of those methods, and both were experts in the
disease they were studying. Patients were educated on the study's goals, and those who
were comfortable doing so signed an informed consent form.

Patients were randomly assigned to either an intervention or a control group, with recorded
demographic information such as age, sex, and disease duration. Patient’s occupations,
family histories, socioeconomic positions, dietary habits, and social problems were all
documented in this socio-demographic study.

3. Treatment Protocol

As all patients were skin types 3 & 4. Minimal Erythema Dose (MED) was not calculated &
an initial dose of 300 mj/cm2 was started in all adult patients & 150 mj/cm2 in children.
Treatment was administered 2 times in a week on non-consecutive days.

The irradiation dose was increased by 20% for each subsequent visit till the optimal amount
was achieved to obtain minimal erythema in the lesions. During treatment, affected parts
were only exposed & genitalia & other uninvolved areas were protected. Eyes were
protected by the UV-blocking goggles. The maximum treatment period was 6 months or
earlier or if 75% or greater repigmentation was achieved.



96 4. RESULTS AND DISCUSSION
97
98 4.1 Age & Sex Distribution

99 In this study, 34.37% of patients were male, and on the other side, about 65.63% of patients
100  were female. And most of the patients were young aged (21-30). In this case, females are
101 mostly conscious of their skin health (fig. 2).
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112 Fig 2. Distribution of the participant by age and sex.

113 4.2 Clinical types of vitiligo

114 Table 1. Clinical types of vitiligo among the patients
Type of Vitiligo Inactive Progressive Stable Total
Generalized 20 6 - 26
Acral 13 9 1 23
Focal 21 6 4 31
Segmental 7 3 5 15

115 In this research, we tried to classify the type of vitiligo in three sections as inactive,
116 progressive and stable. The category of vitligo was divided into generalized, acral &
117  segmental. The number of the cases is included on the table 1.

118 4.3 Response of vitiligo

119 Table 2: Result of the combination therapy of NB-UVB phototherapy and tacrolimus in vitiligo

120 treatment.
Response Face Trunk Extremities Total
Excellent 38 22 88 93
Good 12 6 11 29

Poor 7 6 5 18
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In this study, we tried to classify the treatment response in three sections as excellent, good
and poor. The phototherapy was applied on the site of face, trunk and extremities. The
number of the response is included on the table 2.

Response

M Poor W Good uExcellent

66%

Fig 3. A total response of the combination therapy of NB-UVB phototherapy and tacrolimus
in vitiligo treatment.

140 lesions were treated on the face, extremities, and trunk. Excellent results were achieved
in 66.43% (93/140) lesions, while 20.71% (29/140) lesions exhibited a good response. The
response was termed as poor as the extent of pigmentation achieved was less than 12.86%
(18/140) (fig. 3).

5. DISCUSSION

Phototherapy is one of the few treatment options available in dermatology that can compete
with its rich history, proven track record of success, and low-risk profile. Currently, the forms
of phototherapy used most often include heliotherapy, NB-UVB, PUVA, and UVAL. Psoriasis
is the condition that is treated with this medication the most often; nevertheless, it is also
used for atopic dermatitis, vitiligo, cutaneous T-cell lymphoma, and cutaneous sclerosis,
amongst other skin conditions [36]. A comprehensive patient evaluation needs to be carried
out before the suggestion of phototherapy. It is vital to evaluate whether or not the patient
can come to the treatment facility at least twice each week, and it is essential to seek any
potential contraindications. Patients may have difficulty attending the sessions, which is one
of the most significant disadvantages of the technique.

This treatment is often used in conjunction with other therapies, such as topical or systemic
drugs. It is necessary to keep up with the patient's frequent monitoring to detect and treat
any potential harmful effects. Phototherapy is known to be beneficial, and as such, it needs
to be explored whenever it's at all feasible [35]. Vitiligo is the most frequent kind of
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depigmented condition. It is characterized by a loss of pigmentation in the skin, hair, and
mucosal surfaces [28, 31]. Its frequency seems to be equal between men and women, and
there is no variation in the incidence of occurrence according to either skin type or race [25].
The average age at which it first manifests itself is roughly 24 years old. It has been
hypothesized that autoimmune melanocyte loss is caused by a mix of environmental [15],
genetic, and immunological variables interacting with one another [24]. This is the theory
supported by the strongest body of data [29].

Vitiligo is a skin condition that can be treated with various treatment modalities [23]. Still, one
that is gaining in popularity is NB-UVB phototherapy. Many clinical investigations in vitiligo
have established the effectiveness of phototherapy [33], particularly NB-UVB phototherapy
[27]. In addition, there are a few topical therapeutic options that, when combined with this
treatment technique, have been demonstrated to have a synergistic impact [26]. Studies
conducted in clinical settings have shown that the effectiveness of targeted phototherapy,
which may include NB-UVB phototherapy [32], varies depending on the location of the
vitiligo lesions being treated. Clinical research has shown that the face and legs respond the
best to targeted phototherapy, while acral lesions respond the least favorably [34].

In this study, we found that the combination therapy of NB-UVB phototherapy and tacrolimus
is potentially effective in vitiligo, with the face and extremities responding better than other
body sites.
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6. CONCLUSION

The treatment of vitiligo has always been a difficult therapeutic task. It is generally agreed
that phototherapy is one of the most successful forms of therapeutic treatment available
today. For instance, NB-UVB therapy, the effectiveness of which has been proved in a
variety of patient groups, has developed into a well-established therapeutic option. With a
success rate of 63% against this kind of the illness, NB-UVB therapy is the treatment of
choice, especially in patients who suffer from active and widespread vitiligo [37]. It has been
shown in the past that NB-UVB is a very effective therapy for stable vitiligo when less than
5% of the body is afflicted by the condition. This treatment is very risk-free and may even be
given to young patients without any concerns. A lot of research has been done to determine
which therapy for vitiligo is the most effective. There is now no medication that can reverse
the effects of vitiligo since there is no general agreement about the condition's
pathophysiology. There is a pressing need for further vitiligo therapy research, including
randomized controlled trials.
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ABBREVIATIONS
NB-UVB = Narrow band Ultraviolet-B
MED = Minimal Erythema Dose



