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Introduction
Vitiligo is an acquired pigmentary skin disorder with 
an estimated incidence of  ~1% of world population 
affecting both sexes equally [1]. It is a disfiguring disease 
causing great psychosocial stress and is characterized 
clinically by the development of depigmented macules 
and patches that correspond histologically to decreased 
or absent cutaneous melanocytes.

There are various hypotheses included in the 
mechanism of vitiligo; it is a result of interactions 
between oxidative stress and autoimmunity in patients 
with genetic background [2,3].

Many treatment modalities have been used in vitiligo, 
but there is still no effective and safe treatment for this 
disease. Vitiligo therapeutic options include topical 
agents, phototherapy, combination therapy, and surgery. 
However, there are many problems of the current 
treatments such as resistance to therapy, treatment 
complications, and recurrence after treatment [4,5]. As 
there are numerous clues to the autoimmune nature 
of the disease, the role of topical immunomodulatory 
drugs, calcineurin inhibitors, like tacrolimus and 

pimecrolimus on T cells and mast cells, inhibiting 
T‑cell activation and production of cytokines and 
preventing the release of pro‑inflammatory mediators 
in mast cells by degranulation, has been investigated 
in vitiligo  [6]. Tacrolimus ointment does not cause 
atrophy, telangiectasia, or potential adverse ocular 
effects of topical corticosteroids [7]. The present study 
was conducted to assess the effect, safety, and stability 
of tacrolimus 0.03% ointment in treating vitiligo.

Patients and methods
This is a single‑blind, randomized placebo‑controlled 
study. The study was carried out in the Department of 
Dermatology, Venereology and Andrology, Faculty of 
Medicine, Assiut University, Egypt, during the period 
of July 2015 to July 2017.The study was approved by 
the Institutional Review Board, Faculty of Medicine, 
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Assiut University. Informed consent was obtained 
from all patients or guardians.

Thirty five patients with the clinical diagnosis of stable 
vitiligo vulgaris were enrolled in this study. Exclusion 
criteria were patients aged less than 6 years and more 
than 60 years, unstable vitiligo (the patient who showed 
neither extension of the existing lesions nor occurrence 
of new lesions within the past year was considered 
stable [8]), patients on topical or systemic therapy on 
any site and any size of lesion during the past 3 months, 
pregnancy and lactation, and patients with any apparent 
concomitant systemic or dermatological disease.

All patients were subjected to complete history taking 
plus general and dermatological examinations. In 
addition, vitiligo lesions were classified as recent if the 
disease duration was less than 4 years.

Two almost equal vitiliginous lesions in the same 
anatomical area were chosen for treatment in each 
patient. Allocated lesions were grouped by block 
randomization. Lesion A was treated by tacrolimus 
0.03% ointment  (tacrolimus; Al‑Andalous, Cairo, 
Egypt) once daily for 3  months. On the second 
lesion  (lesion B), placebo in the form of panthenol 
cream was applied once daily for 3 months.

Patients were followed up monthly for 3 months and 
for another 3 months to assess the response rate and 
the stability of pigmentation.

The dimensions of the treated lesions were measured in 
transverse and longitudinal axes at the time of enrollment 
and every month for 6 months. Lesions were measured 
by an observer who was blinded to the line of treatment.

According to the Vitiligo Global Assessment Scale 
and depending on the percentage of repigmentation, 
treatment response was graded as follows: no response 
(0%), mild  (<25%), moderate  (25 to <50%), good 
(≥50–75%), and excellent  (≥75–100%) response (Oh 
et  al., 2012). [9] Percentage of repigmentation was 
calculated according to the following formula:

Repigmentation percentage
Area before Area after treatment= −

AArea before treatment
×100

Photography was taken using a digital camera 
(Lumix  digital camera, DMC‑FH2, 14 mega pixels; 
Panasonic Corporation, Japan). Photographs were 
evaluated by two dermatologists.

At the end of the study, patient satisfaction was assessed 
according to the criteria of Wong and Vasconez [10] 

as follows: dissatisfied, neutral, somewhat satisfied, 
moderately satisfied, and very satisfied.

Statistical analysis
Data were analyzed by version 16, SPSS (SPSS Inc., 
Chicago, Illinois, USA). Simple frequencies were used 
for data checking and cleaning.

Statistical methods were applied as follows: 
descriptive statistics such as mean, SD, frequencies, 
and percentages. χ2 was used to compare the difference 
in distribution of frequencies among different groups, 
but if the number of cells was small, we used Fisher’s 
exact test. Independent sample t test was used to 
compare the difference in means among different 
groups. We tested the effect of the three treatments 
and the time of measurements on the mean of change 
in lesions’ size. The effects of other factors on the 
treatment response like age, sex, family history, and 
duration of disease were included as covariates in 
this model. Statistical significance was defined by a 
P value of less than 0.05.

Results
The present study was carried out on 35 patients with 
stable vitiligo vulgaris attending the outpatients’ clinic 
of the Department of Dermatology, Venereology and 
Andrology, Assiut University Hospitals, Assiut, Egypt. 
Patients were treated by tacrolimus ointment (0.03%) 
once daily on lesions A and panthenol cream once 

Table 1 Demographic and clinical data of patients with 
vitiligo
Data Patients with vitiligo (n=35) [n (%)]
Age (years)

Mean±SD 36±11
Range 8-59

Sex
Male 10 (25.7)
Female 25 (74.3)

Duration of disease (years)
Mean±SD 5±4.3
Range 1-10

Marital status
Single 18 (51.4)
Married 17 (48.6)

Special habits
Smoker 6 (17.1)
Nonsmoker 29 (82.9)

Family history
Yes 14 (40)
No 21 (60)

Size of treated areas (cm2) 
Mean±SD 50±15.7
Range 120

cm2: Range value (34.3 - 65.7)
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daily on lesions B for 3 months and followed up for 
another 3 months.

Among the studied population, 10 (25.7%) were males 
and 25 (74.3%) were females. The patients’ age ranged 
between 8 and 59 years. The disease duration ranged 
between 1 and 10 years. The demographic and clinical 
data are shown in Table 1.

There was a statistically significant difference between 
the size of the treated lesions before and after 3 months 
of treatment in lesions A (P = 0.041) (Table 2). Overall, 
2.8% of lesions showed more than or equal to 50% 
repigmentation (moderate to excellent response) at the 
end of 3 months. At the same time, 22.9% of lesions 
showed 25–50% repigmentation whereas 48.6% 
showed mild response to treatment (Table 3).

Sex did not have any significant effect on the treatment 
responses of lesions A or B.

Regarding disease duration in lesions A, there was a 
significant difference in treatment response according 
to disease duration (P = 0.005). Patients with disease 
duration less than 4 years showed better moderate and 
good responses  (20%=17.1% moderate + 2.9% good) 
compared with those with long‑standing cases (5.7%). 
However, long‑standing cases showed better mild 
response than recent cases (28.6 vs. 20%) (Table 4).

Treatment response was significantly negatively 
correlated with disease duration in lesions A (r=−0.671, 
P = 0.005).

According to site distribution in lesions A, there were 
high significant differences in treatment responses 
according to site  (P  =  0.001). Mild response was 
the best in the limbs  (70%) followed by hands and 
feet (35.7%) and then neck and trunk (25%). Moderate 
response was the best in neck and trunk (25%) followed 
by hands and feet (21.4%) and then the limbs (17.6%). 
Neck and trunk only showed good response (25%).

According to stability of repigmentation, no significant 
differences could be detected in treatment responses after 3 
and 6 months of follow‑up in both lesions A (P = 0.0825).

At the end of the follow‑up period, 20% of patients 
who were treated with tacrolimus showed neutral 
satisfaction to treatment response and 25.7% of patient 
showed somewhat satisfaction.

No adverse effects were noted to tacrolimus ointment 
except for mild erythema in 6% of the patients.

Regarding treatment response in areas treated with 
placebo  (lesions B), no repigmentation could be 

detected in lesions B, which were treated by panthenol 
cream as placebo (Fig. 1).

Discussion
The primary objective of this study was to explore 
the efficacy, safety, and stability of tacrolimus 0.03% 
ointment as a treatment for stable vitiligo vulgaris.

Table 2 Size of treated lesions A before and after treatment
Size of lesions A At first visit After 3 months of 

treatment
P

Mean (cm2) 31.27±18.75 27.34±15.23 0.041*
Range (cm2) 5-125 1.1-98.44

*P value less than 0.05, significant.

Table 3 Percentage of repigmentation after 3 months of 
treatment according to global assessment scale in lesions A
Percentage of repigmentation Lesions A [n (%)]

No effects (0%) 9 (25.7)
Mild (˂25%) 17 (48.6)
Moderate (≥25 to ˂50%) 8 (22.9)
Good (≥50 to ˂75%) 1 (2.8)
Excellent (≥75 to 100%) 0
Total number of lesions 35 (100)

A patient with lesions over the wrist of left hand treated with tacrolimus 
ointment 0.03% once daily. Al lesion at the beginning of the study, 
A4 lesion after 3 months of treatment, and A7 lesion at the end of the 
study that showed moderate repigmentation.

Figure 1

Table 4 Percentage of repigmentation in recent and 
long‑standing cases in lesions A
Duration of the disease
Percentage of 
repigmentation

Recent ≤4 
years

Long‑standing >4 
years

P

No effects (0%) 2 (5.7) 7 (20) 0.005*
Mild (˂25%) 7 (20) 10 (28.6)
Moderate (≥25 to ˂50%) 6 (17.1) 2 (5.7)
Good (≥50 to ˂75%) 1 (2.9) 0
Excellent (≥75 to 100%) 0 0
Total 16 19
*P value is significant < 0.05
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Topical immunomodulators have been successfully 
used as monotherapy or in combination with other 
therapeutic modalities in vitiligo. They inhibit 
calcineurin action, thus preventing T‑cell activation and 
the production of various inflammatory cytokines [11].

In our study, we found that lesions A (treated by single 
daily application of tacrolimus 0.03% ointment) showed 
moderate response (>25–50%) in 22.9% of lesions and 
good response (≥50–75%) in 2.8% of lesions.

Xu et  al.  [12] reported moderate to complete 
repigmentation in 40% of patches treated with tacrolimus 
twice daily for 4  months. However, higher percent of 
repigmentation was previously reported. Moreover, 
Kanwar et  al.  [5] described marked to complete 
repigmentation in 57.9% of 25 children with vitiligo 
treated with tacrolimus ointment. The better response in 
these studies might be because both studies were done on 
children’s skin, which may respond better to treatment.

On the contrary, Husain et  al.  [13] used topical 
tacrolimus  (0.03%) ointment twice daily in the 
treatment of localized vitiligo for 24 weeks, and they 
found that 83.3% of patients responded positively to 
treatment. However, excellent repigmentation was 
noted in only 3.3% of patients.

In several previous studies, tacrolimus ointment 
was applied twice daily  [4,12–14]. If we had done 
so, it might have augmented the tacrolimus effect. 
However, because of the self‑regulatory property 
of tacrolimus, as the patient’s skin will absorb 
progressively lower quantities of the agent as the 
lesion heal, we thought that once daily application 
would be enough.

We found that lesions treated with placebo did not 
show any improvement in terms of the size and 
repigmentation changes.

In lesions A, the percent of repigmentation in 
early lesions  (≤4  years) was significantly higher 
than those in long‑standing lesions  (P  =  0.005). 
Moreover, there was a statistically significant 
difference in treatment response in recent and 
long‑standing lesions A (P = 0.005). A significant 
negative correlation was reported between disease 
duration and the percent of repigmentation in 
lesions A (≤4 years r=−0.574, P = 0.019 and > 4 years 
r=−0.604, P  =  0.013). So, this means that disease 
duration had a negative effect on the therapeutic 
responses in our study.

Nordal et  al.  [15] found that repigmentation was 
difficult to achieve in patients with long‑term vitiligo. 
Similarly, Xu et al. [12] reported that repigmentation 

for patients with long‑term vitiligo is notoriously 
difficult to achieve. Moreover, Hartmann et  al. [16] 
mentioned that the patients who proceed early for 
treatment had higher chance of cure. In addition, 
Udompataikul et al. [17] reported a better therapeutic 
response in patients with vitiligo with disease duration 
less than 5 years.

When therapeutic response was evaluated according 
to the anatomical site of the lesions, we found higher 
percent of repigmentation in lesions on the neck and 
trunk  (>50% repigmentation in 75% of the lesions), 
followed by limbs  (>50% repigmentation in 41% of 
the lesions) and lastly hands and feet patches  (>50% 
repigmentation in only 7% of the lesions).

Certain areas are known to resist repigmentation, 
including hands and feet, lip‑tip vitiligo, association 
with leucotrichia and segmental vitiligo. Few reasons 
for resistance of the acral areas were suggested. The most 
popular theory is the relatively lower density or absence 
of pilosebaceous follicles and the reservoirs from which 
the melanocytes migrate. Relatively, less melanocytes 
density as well as higher chances of koebnerization 
over this friction and injury‑prone anatomical sites 
may be other possible mechanisms [18].

Our findings are supported by Olsson and Juhlin [19] 
who reported that irrespective of the therapeutic 
modality, fingers and elbows were the most difficult 
areas to repigment whereas the trunk and limbs (not 
including elbows and knees) responded better. In 
the studies by Kawalek et al. [20], Fai et al. [21], and 
Xu et  al.  [12], the response in patients with vitiligo 
depended mainly on the site. It was better in facial 
lesions and poor on the extremities and genital areas.

To assess the durability of our novel therapeutic 
approach, we extended the follow‑up period for another 
3 months after the end of the treatment protocol. We 
found that the repigmentation obtained in lesions A 
was stable in all patients, as no significant difference 
was found between the size of the treated lesions at the 
end of 3 and 6 months in A (P = 0.825). So, this means 
that our therapeutic approach can provide consistent 
and stable response for at least 6 months.

Regarding adverse effects, we noted only temporary 
erythema with tacrolimus ointment in 6% of patients. 
Rokni et al. [22] reported that the adverse effects were 
unremarkable except for slight irritation in three out of 
30 patients with vitiligo after treatment with tacrolimus 
ointment 0.1%.

At the end of the study period, 20% of patients 
who were treated with tacrolimus showed neutral 
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satisfaction to treatment response and 25.7% of patient 
showed somewhat satisfactions.

Conclusion
In conclusion, we are offering a safe therapeutic option 
for treatment of vitiligo. This treatment is almost 
completely safe, easy, and relatively cheap and cost 
effective. So, tacrolimus ointment 0.03% can be very 
attractive in treating such a devastating illness.
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