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Vitiligo

Vitiligo is a 
treatment‐resistant 
disease, and to achieve 
repigmentation, various 
strategies have been tried.

Vitiligo is always a 
challenging disease to 
treat, especially when 
the disease is 
generalized and 
involves a good 
percentage of body 
surface area.
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NB‐UVB is among the most 
effective and safe treatment 
for vitiligo

especially when the disease is 
generalized and involves a 
good percentage of body 
surface area. 

The limitations of NB‐UVB

1. Exposure to NB‐UVB is given thrice or twice 
a week on non‐consecutive days and the 
treatment schedule spans over many 
months at the least.

2. It is known that the repigmentation
obtained during NB‐UVB treatment is 
unstable in several patients
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The limitations of NB‐UVB

A lot of effort and commitment is needed on 
the part of the patient receiving NB‐UVB as the 
treatment needs to be administered over 
months together to achieve a satisfactory 
effect. 

This makes the case for combination therapies 
that could be used along with NB‐UVB to 
maximize its efficacy and cut short the course 
of this treatment regimen, at least to some 
extent.

The aims of Topical therapies used in 
combination with NB‐UVB to:

1. Decrease the total dose of NB‐UVB required 
in vitiligo patients.

2. Achieve a synergistic effect with NB‐UVB, 
especially in causing repigmentation of 
vitiligo lesions
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Topical therapies used till date in 
combination with NB‐UVB in vitiligo

patients include

1. calcipotriol

2. Tacalcitol

3. Topical pseudocatalase

4. Pimecrolimus and also tacrolimus

NB‐UVB and tacrolimus ointment

NB‐UVB phototherapy and 
tacrolimus ointment (Calcineurin
inhibitors) are included among the 
most interesting and innovative 
approaches to vitiligo
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Calcineurin inhibitors

Topical 
•Tacrolimous
•Pimacrolimous

Systemic
•Cyclosporine
•Tacrolimous

Oral tacrolimus has limited use in vitiligo

because of its potentially severe adverse effects, 

including infections, hypertension, 

hyperglycemia, hyperkalemia, nephrotoxic and 

neurotoxic effects, and increased risk of 

neoplasia.
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The effectiveness of tacrolimus in treating 

vitiligo, as in other skin disorders, may 

stem from its suppression of autoantibody 

recognition of cell-surface melanocyte

antigens and inhibition of subsequent 

cytotoxic T-lymphocyte reactions.

Topical calcineurin inhibitors

There are two types of topical calcineurin inhibitors 
called tacrolimus (Protopic 0.03% and 0.1%) and 
pimecrolimus (Elidel). They are classified as 
immunomodulating agents; this means that they act 
on the immune system to reduce skin inflammation. 
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Mechanism of action of calcineurin inhibitors: Calcineurin is blocked and cannot dephosphorylate the 
inactive cytosolic form of NF-AT (cNF-AT). 

NF-AT is prevented from entering the nucleus, blocking the transcription of NF-AT-dependent 

proinflammatory cytokine genes and resulting in inhibition of T-cell activation.

Mechanism of action of tacrolimus
(FK506).
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Structure of Tacrolimous

Topical tacrolimus as monotherapy

Topical tacrolimus ointment has been 
used as a monotherapy in vitiligo
patients with good results. However, the 
therapeutic effect is seen more on the 
head and neck areas than on the trunk 
and limbs.
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Advantage of Topical tacrolimus

Topical tacrolimus is another option recently 
introduced for the treatment of vitiligo that 
offers the advantage of prolonged treatment 
periods without causing some of the adverse 
events related to the long‐term use of 
corticosteroids.

Topical tacrolimus in vitiligo

1. controlling the further progression
of the disease as well as in causing

2. a repigmentation of already 
developed vitiligo lesions .
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The effect of tacrolimus in vitiligo may 
be mediated by

1. Suppression of local cytokines

2. and by the direct interaction of the 
drug with keratinocytes resulting in 
favourable conditions for melanocyte
growth and migration.

Drawbacks of topical tacrolimous in vitiligo

The repigmenting effect with tacrolimus
has been reported to be site dependent 
and the best results are seen on the face 
and neck .In fact, this site‐dependent 
effect gives an indirect support to the idea 
of a combined role of UV exposure with 
topical tacrolimus in vitiligo. The drug has 
been used both in adults as well as in 
children with good therapeutic results .
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However, recent data did not support the 
efficacy of tacrolimus monotherapy in 
vitiligo in the absence of UVB exposure.. 
Alternatively, it cannot be ruled out that 
stimulation by UV light is needed to 
induce or potentiate repigmentation
during tacrolimus treatment.

The second Drawback of topical 
tacrolimous in vitiligo

It is not known if treatment with 
tacrolimus ointment alone requires 
longer periods to induce response as 
compared with combined treatment 
with UVB
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Some evidences have highlighted 
the possible usefulness and 
synergistic activity of the 
combination therapy of topical 
tacrolimus plus UVB phototherapy, 
with either NB‐UVB or excimer
laser.

In most of the studies
NB‐UVB therapy, three times a week for 
12 weeks, combined with 0.1% tacrolimus
ointment was compared with NB‐UVB alone in 
patients with generalized vitiligo.

The results suggest a rapid and relevant 
improvement of vitiligo located on the face, 
followed by lesions of limbs and the trunk
(including the neck).
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Narrow‐band UVB phototherapy 
combined with tacrolimus ointment in 
vitiligo: a review of 110 patients

European Academy of Dermatology and 
Venereology2007

The efficacy of pimecrolimus 1% cream plus narrow-
band ultraviolet B in the treatment of vitiligo: A 

double-blind, placebo-controlled clinical trial 

Journal of Dermatological Treatment 2009
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Treatment of vitiligo with 
narrowband‐UVB (TL01) combined 
with tacrolimus ointment (0.1%) vs. 
placebo ointment, a randomized 
right/left double‐blind comparative 
study 
European Academy of Dermatology 

and Venereology2011

Does topical tacrolimus ointment 
enhance the efficacy of 

narrowband ultraviolet B therapy in 
vitiligo? A left–right comparison 

study

Photodermatology ,photoimmunology, 
photomedicine September 2010 
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Treatment of Childhood Vitiligo Using 
Tacrolimus Ointment with Narrowband 

Ultraviolet B Phototherapy.

Pediatr Dermatol. 2016 Nov;33(6):646-651

The age of the child more the 2 years

Tacrolimus versus narrowband ultraviolet b in 
the treatment of vitiligo: a clinical and 

laboratory evaluation

Alazhr assuit medical journal 2017 ;15 : 155-159
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Side effects of topical tacrolimous

The patients in this study reported only slight 
subjective side‐effects of the ointments. Mild 
burning, stinging, dryness, erythema, scaling 
and pruritus from tacrolimus have been 
experienced by other patients.

Narrowband ultraviolet B treatment

Each patient in the first group received NB-UBV 
sessions three times weekly on nonconsecutive days 
for 3 months with eight narrowband UVB lamp (TL01) 
of Waldmann type F 85/100W-01 (Waldmann, 
Villingen-Schwenningen, Germany). The initial dose 
was 0.25 J/cm2. Then the dose was increased at each 
session by 10–20% with maximum dose of 5 J/cm2. In 
cases of erythema, pain, or blistering, we temporarily 
stopped treatment or decreased the dose by 20%.
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Tacrolimus treatment

Each patient in the second group applied topical 
tacrolimus 0.03% ointment twice daily on the 
affected area according to the role of fingertip unit for 
3 months. A thin layer was applied on the affected 
area by the patient.

The Aim of the previous Studies

The aim of this open‐labelled prospective 
study was to evaluate the effectiveness and 
safety of the association of NB‐UVB and 
topical tacrolimus for the treatment of 
chronic vitiligo refractory to conventional 
therapies.
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From the previous Studies

It was found that: a reduction in vitiligo target 
lesions to be more on the tacrolimus side than on 
the placebo side. 

In several previous studies, tacrolimus ointment was 
applied twice daily. as it was found a significant 
correlation between the effect and the number of 
applications. Surprisingly, no increasing effect with 
increasing number of UV treatments. 

In vitro studies on tacrolimous

In vitro studies have also demonstrated the 
positive effects of this drug in vitiligo by 
showing an increased proliferation of 
melanocytes and melanoblasts in 
epidermal cell cultures after the addition 
of tacrolimus .
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a and b) Symmetrical lesions on elbows achieving VASI scores 6 and 5 

on left and right side, respectively.

a–c) Symmetrical lesions on legs showing earlier and better 
repigmentation on left (tacrolimus) side in comparison with right 

(control) side.
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It was observed that the addition of topical 
tacrolimus ointment to the NB‐UVB regimen 
has an added benefit, as the extent of 
repigmentation achieved with the combination 
is definitely more than with NB‐UVB alone. An 
additional advantage that this combination 
offers is a reduction in the total dose of 
NB‐UVB required to achieve the therapeutic 
benefit. This also translates in the form of a 
reduction in the total number of visits that the 
patient needs to make to the phototherapy 
center to achieve the desired result.

photocarcinogenesity

Concern about a photo‐cocarcinogenic effect of 
tacroliomus ointment has been raised, but so far, the 
combination of NB‐UVB and tacrolimus is considered 
a safe therapeutic option. The depigmentation in 
vitiliginous skin is, by nature, completely different 
from depigmented skin seen in albinos. 
Development of sun damage and skin malignancies 
in vitiligo patches is extremely rare.
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photocarcinogenesity

Some studies have shown an increased 
risk of skin carcinogenesis with the 
combined use of systemic calcineurin
inhibitors including tacrolimus and UVB 
radiation. Due to systemic immune 
suppression. 

However, topical use of these drugs is 
considered to avoid these problems, 
as it avoids a significant systemic 
exposure and does not produce 
systemic immune suppression that is 
responsible for the increased risk of 
skin cancers .
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This finding has been confirmed by 
another study, which showed that 
tacrolimus ointment does not interfere 
with the development or removal or 
local DNA damage in human skin after 
UV irradiation. The study has further 
shown that tacrolimus does not 
interfere with UV absorption after it is 
topically applied on the skin .

Conclusions:

Addition of topical tacrolimus increases 
the extent of overall repigmentation
achieved with NB‐UVB therapy in vitiligo
and also reduces the cumulative 
NB‐UVB dose needed to achieve a 
therapeutic benefit in affected patients.

highly effective approach to refractory 
vitiligo located on the face, trunk and 
limbs.
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