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Jordan, Irbid, Jordan; dDepartment of Mathematics and Statistics, Jordan University of Science and Technology, Irbid, Jordan

ABSTRACT
Purpose: Vitiligo is an idiopathic depigmenting skin disorder. The study compares the efficacy of 
topical tacrolimus 0.1% with calcipotriol/betamethasone dipropionate in vitiligo patients receiving 
NB-UVB treatment.
Materials and methods: Forty-one adult patients with generalized type vitiligo were recruited. Patients 
were assigned to phototherapy and then classified into either group one (20 patients), receiving 
calcipotriol/betamethasone dipropionate cream (D group), or group two (21 patients), receiving 
tacrolimus 0.1% ointment (T group). They were followed-up at 3 and 6 months.
Results: The D group witnessed an increase in the repigmentation area from 35.4% in the third month to 
54.7% in the sixth month (p = 0.001) and the T group from 32.2% to 45.6% (p = 0.011). However, the 
differences between the treatment groups were not statistically significant. Body sites demonstrated 
different levels of improvement ranging from the highest in the face to the lowest in the Hand & Feet 
with the other body sites in between. A negative correlation was identified between the duration since 
diagnosis and the response to D treatment (3 months: r = −0.612, p = 0.007; 6 months: r = −0.755, p = 0.001).
Conclusions: Although both combinations are efficacious, they did not significantly differ in efficacy at 
three and six months follow-up points.
Clinical trial registration: The study was registered at clinicaltrials.gov (NCT04440371).

Introduction

Vitiligo is a dermatological disorder of uncertain etiology, charac-
terized by the appearance of white macules due to the selective 
loss or dysfunction of melanocytes, making it the most prevalent 
skin depigmentation condition (1,2). Globally, it affects approxi-
mately 0.4%–2% of the population (2). The condition is frequently 
linked with stigmatization and a significant decrease in quality of 
life (QoL), which is exacerbated in patients with more extensive or 
rapidly progressing disease later in life (3). Moreover, vitiligo is 
associated with various psychological conditions, including depres-
sion, which appears to have a linear relationship with the condi-
tion’s duration, and stress, which is prevalent among patients and 
may exacerbate the disease (4).

While autoimmunity is widely accepted as the primary mecha-
nism underlying vitiligo development, several other factors have 
been proposed, including genetic predisposition, oxidative stress, 
production of inflammatory mediators, and melanocyte detach-
ment processes (1). The ‘convergence theory’ posits that multiple 
mechanisms may interact synergistically, contributing to the loss 

of melanocytes in vitiligo patients (1). Vitiligo is classified into two 
main categories: segmental and non-segmental vitiligo. 
Non-segmental vitiligo can manifest bilaterally and encompasses 
focal, mucosal, acrofacial, generalized, universal, and rare variants, 
whereas segmental vitiligo typically presents unilaterally, affecting 
a single dermatome (5).

To date, there is no fully effective treatment for vitiligo. However, 
various treatment modalities have been reported, including photo-
therapy, topical corticosteroids, topical calcineurin inhibitors, and 
surgical interventions (6). Phototherapy, either as a standalone treat-
ment or in combination with other topical or systemic medications, 
is among the most commonly utilized therapies. Generally, combi-
nation therapies provide greater benefits than monotherapies (1,6). 
For instance, the combination of narrowband ultraviolet B (NB-UVB) 
with topical medications, such as tacrolimus 0.1% or calcipotriol/
betamethasone dipropionate, has demonstrated superior efficacy 
compared to monotherapy (7,8). A randomized controlled trial com-
paring the efficacy of NB-UVB combined with tacrolimus 0.1% to 
NB-UVB alone in vitiligo patients found that the combined approach 
was more effective (7). Similarly, the combination of NB-UVB, 
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calcipotriol, and betamethasone yielded better results than NB-UVB 
alone (8). The primary objective of this study is to compare the effi-
cacy of topical tacrolimus 0.1% with calcipotriol/betamethasone 
dipropionate in vitiligo patients receiving NB-UVB treatment.

Materials and methods

Participants and settings

Participants were patients visiting our dermatology outpatient clin-
ics at King Abdullah University Hospital, Irbid, Jordan, between 
(June 2020) and (March 2023). We recruited Forty-one adult 
patients (age 18 or above) with generalized type vitiligo with a 
Body Surface Area (BSA) of 10% or more. The diagnosis was con-
firmed both clinically and using wood’s lamp examination. 
Moreover, patients on treatment for vitiligo were given a 
one-month wash-off before enrollment in the study. Pregnant or 
breast-feeding women and patients with autoimmune diseases or 
previously failed to respond to phototherapy were excluded. The 
participants were informed about the purpose of the study, guar-
anteed confidentiality, and the possibility of withdrawing from the 
study at any time.

Study design and procedure

This is a randomized clinical trial in which patients were randomly 
classified into two treatment groups. All participants in the trial 
had three weekly phototherapy sessions assigned to them by their 
doctors at the beginning. Patients were then randomly classified 
into either group one (20 patients), receiving calcipotriol/beta-
methasone dipropionate cream (D group) once daily, or group two 
(21 patients), receiving tacrolimus 0.1% ointment (T group) twice 
daily on top of phototherapy. Patients were then scheduled to 
follow-up visits at 3 and 6 months from the start of therapy to 
evaluate the efficacy of treatments (the percentage of repigmenta-
tion area). The level of improvement at six months compared to 
baseline was classified into five groups according to the percent-
age of repigmentation as follows: excellent (76%–100%), moderate 
(51%–75%), mild (26%–50%), minimal (1%–25%), or no response.

Statistical analysis

Descriptive statistics provide a summary of participants’ demo-
graphic and clinical characteristics. Means and t-tests were used to 
compare continuous data of the treatment groups. Chi-square, 
medians, and percentages were used for categorical data. All anal-
yses were carried out using SPSS version 25.0 (IBM Corp, Armonk, 
NY, USA), and the significance level was 5%.

Ethical considerations

The study was approved by the Institutional Review Board (IRB) of 
Jordan University of Science and Technology (83/2017). All patients 
had informed consent before participating in the trial, and their 
confidentiality was assured.

Results

In this trial, 20 patients received calcipotriol/betamethasone cream, 
and 21 received tacrolimus 0.1% ointment alongside NB-UVB. The 

males comprised 45% of the calcipotriol/betamethasone group 
and 57% of the tacrolimus 0.1% group, and the range of age for 
the patients was from 18 to 80 years old, with a mean age of 30 
and 35 years for both groups, respectively. The duration of the dis-
ease since diagnosis ranged from 1 month to 20 years, with a mean 
duration of 4 years. The mean percentage of affected Body Surface 
Area with vitiligo at baseline was 14% and 11% for the calcipo-
triol/betamethasone and tacrolimus 0.1% groups, respectively.

The baseline demographic and clinical attributes, including the 
average vitiligo-affected body surface area (BSA) percentage, 
showed no discernible disparity between the two groups. Over the 
course of three and six months of therapy, both groups exhibited 
a consistent augmentation in the mean repigmentation area per-
centage. Nonetheless, the distinction between the D and T groups 
was not statistically substantial at the individual time frames 
(Table 1).

Notably, each group exhibited substantial statistical improve-
ments. The D group witnessed an increase in the repigmentation 
area from 35.4% in the third month to 54.7% in the sixth month 
(p = 0.001). The T group followed a similar trajectory, escalating 
from 32.2% to 45.6% (p = 0.011). However, these differences 
between the treatment groups were not statistically significant, 
with p values of 0.625 after three months and 0.251 after six 
months (Table 2).

Upon categorizing responses based on repigmentation areas, 
60% of subjects in the D group and 28% in the T group achieved 

Table 1.  demographic and clinical characteristics of the participants.

Treatment

Calcipotriol/
betamethasone Tacrolimus 0.1% 

ointmentcream

Variable N Percent N Percent Sig

Gender 0.437
 M ale 9 45 12 57
 F emale 11 55 9 43
Age 0.146
  ≤ 33 years 14 70 10 48
 M ore than 33 years 6 30 11 52
Time since diagnosis 0.278
  ≤ 4 years 9 45 13 62
 M ore than 4 years 11 55 8 38
Number of visits 0.265
  1st 12 60 16 76
 F ollow up 8 40 5 24
Vit. B12 0.184
 L ow 4 20 1 4.8
 N ormal 16 80 20 95.2
Vit. D 1
 I nsufficient or low 17 85 18 86
 N ormal 3 15 3 14
  Skin type 0.563
 III  7 47 7 37
 I V 8 53 12 63

Table 2. E fficacy of each treatment and the differences in the efficacy of both 
treatment groups at three and six months from baseline.

Calcipotriol/
betamethasone

Tacrolimus 
0.1% Sig

Mean of overall improvement 
percentage after 3 months

35.4 32.2 0.625

Mean of overall improvement 
percentage after 6 months

54.7 45.6 0.251

Sig. 0.001 0.011
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moderate to excellent repigmentation following six months of 
treatment (Table 3).

The involved body sites were face, trunk, upper limb (UL), lower 
limb (LL), and hands and feet of 17, 25, 26, 30, 32 patients, respec-
tively. The response of treatment improved significantly across all 
body sites for both treatments together between the third and 
sixth months with p values of 0.020, 0.001, 0.001, 0.004, and 0.014 
for face, trunk, UL, LL, and hands and feet, respectively. Furthermore, 
there was no significant difference in the response between the 
treatment groups at either follow-up point. However, body sites 
demonstrated different levels of improvement ranging from the 
highest in the face (71.4%) for D group and (80%) for T group to 
the lowest in the hand and feet (13.3%) for D group and (5.9%) 
for T group at six months with the other body sites in between 
(Table 4). Subsequent analysis of the response to therapies based 
on the type of treatment for various body sites revealed significant 
improvement in the trunk (p = 0.002), upper limb (p = 0.004), and 
lower limb (p = 0.01) regions for the D group and the upper limb 

(p = 0.034) region for the T group within the span of three to six 
months of therapy (Figures 1 and 2).

The study scrutinized several factors that could influence treat-
ment outcomes. Calcipotriol/Betamethasone demonstrated signifi-
cantly increased efficacy in patients younger than 33 years after 
three months of treatment (p = 0.038), though this variance was not 
sustained at six months. Intriguingly, a negative correlation was 
identified between the duration of the disease since diagnosis and 
the response to D treatment at both time points (3 months: 
r = −0.612, p = 0.007; 6 months: r = −0.755, p = 0.001) (Figures 3 and 4)

Skin type appeared to play a role in treatment response, with 
type III skin demonstrating a diminished response to both thera-
pies. However, these variances were not statistically significant. 
Finally, no remarkable effect on treatment response was observed 
concerning gender and Vitamin D or B12 levels in either treatment 
group at any time.

In essence, both calcipotriol/betamethasone cream and tacroli-
mus 0.1% ointment displayed their effectiveness in treating vitil-
igo, with notable enhancements observed within each group 
throughout the therapy. The research provides valuable insights 
into factors influencing the therapeutic response and may steer 
future clinical decision-making.

Discussion

As per our understanding, this represents the initial research effort to 
contrast the performance of tacrolimus 0.1% ointment and calcipo-
triol/betamethasone cream in vitiligo patients undergoing NB-UVB 
treatment. In our results, the calcipotriol/betamethasone group 
achieved numerically greater repigmentation percentages compared 
to the tacrolimus group, although this difference did not reach statis-
tical significance. Similarly, more patients demonstrated excellent and 
moderate responses to calcipotriol/betamethasone than tacrolimus. In 
contrast to our study, a clinical trial compared the efficacy of topical 
tacrolimus to that of calcipotriol plus betamethasone, but in addition 
to microneedling instead of NB-UVB. It involved 25 patients, and two 
bilateral patches were identified on each side of their bodies. The left 
side received calcipotriol/betamethasone, while the right side received 

Table 3. R epigmentation percentage in the treatment groups after 6 months 
from baseline.

Excellent
(76–100%)

Moderate
(51–75%)

Mild
(26–50%)

Minimal
(1–25%)

Calcipotriol/betamethasone 15% 45% 30% 10%
Tacrolimus 0.1% 19% 10% 43% 28%

Table 4.  Percentage of patients who showed excellent response to treatments in 
different body sites.

Treatment groups

Calcipotriol/betamethasone 
cream

Tacrolimus 0.1%  
ointment

After  
3 months

After  
6 months

After  
3 months

After  
6 months

Face 2 (28.6%) 5 (71.4%) 5 (50%) 8 (80%)
Trunk 3 (20%) 6 (40%) 3 (30%) 5 (50%)
Upper limb 0 4 (26.7%) 1 (9.1%) 3 (37.3%)
Lower limb 0 3 (18.3%) 2 (14.3%) 3 (21.4)
Hands and feet 2 (13.3%) 2 (13.3%) 0 1 (5.9%)

Figure 1. T he repigmentation in the trunk (breast) of a female patient after 3 months and 6 months of treatment with calcipotriol/betamethasone cream (combined 
with VBUVB).
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Figure 2. T he repigmentation in the LL and foot of a male patient after 3 months and 6 months of treatment with tacrolimus 0.1% ointment (combined with VBUVB).

Figure 3. C orrelation of duration since diagnosis with repigmentation percentage after 3 months for the D group.

Figure 4. C orrelation of duration since diagnosis with repigmentation percentage after 6 months for the D group.
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tacrolimus. The left side demonstrated a better response, with a 72% 
improvement compared to 54% on the right side after six months of 
treatment. Additionally, excellent improvement was achieved in 60% 
and 32% of the patients in the calcipotriol/betamethasone and tacro-
limus groups, respectively (9). Contrary to our study, these differences 
were statistically significant. Therefore, future studies are needed to 
compare the head-to-head efficacy of calcipotriol/betamethasone 
combined with NB-UVB versus microneedling. Our results are consis-
tent with the previous research concerning the body site’s responses 
to treatment. The lesions typically show a better response in the face 
and neck followed by the trunk and extremities then, the least 
responding hands and feet. Additionally, younger patients and shorter 
onset of disease are associated with better results (9,10).

In our study, vitamin D was normal in six patients, while the 
rest had insufficient or low levels. vitamin D is involved in melano-
genesis in human melanocytes (11). According to a case-control 
study that compared vitamin D levels in vitiligo patients versus 
controls in Jordan, the low levels of vitamin D are similar among 
patients and controls taken from general populations. Its defi-
ciency is not associated with vitiligo (12). Our results showed that 
vitamin D level did not affect the response to treatment for either 
treatment group across the period of the study. In vitiligo treat-
ment, multiple factors should be considered, such as patient’s age, 
disease duration, rate of spread, sites and extent of skin affected, 
availability of treatment options, and general health condition, 
among other relevant factors (6). The effectiveness of NBUVB as a 
monotherapy is well-established in the literature. It proved to be a 
useful and well-tolerated therapy for vitiligo as its side effects are 
minimal. In a trial that involved 14 general vitiligo patients aged 
from 12 to 56 who received NBUVB alone three times per week, 
71% of patients showed more than 75% improvement percentages 
after one year of treatment (13). Multiple medications have been 
added to NBUVB as combination treatments and among them are 
tacrolimus and betamethasone which we compared in our study.

Tacrolimus as an effective treatment for vitiligo was first 
reported in 2002 with moderate to excellent repigmentation in 
children and adults (14). It is an immunomodulator agent that 
inhibits the overactive T-cells and blocks transcription for the 
genes that encode many cytokines, especially IL-10, IFN-g, and 
TNF-a, which are involved in the pathogenesis of vitiligo (15). 
Tacrolimus as a monotherapy for vitiligo is thoroughly reported in 
the literature. For instance, a multicenter randomized controlled 
trial that examined tacrolimus efficacy in treating facial vitiligo 
showed a repigmentation percent of 65% in tacrolimus-treated 
patients compared to 0% in the vehicle group after 24 weeks (16).

Furthermore, another randomized controlled trial evaluated the 
efficacy of tacrolimus at 0.03% in 31 patients with non-segmental 
vitiligo and found a repigmentation percentage of 45% after 
24 weeks (17). Generally, combination therapy regimens are supe-
rior to monotherapies (6,18). According to a systematic review of 
the Cochrane system, tacrolimus once daily combined with NB-UVB 
is significantly better than NB-UVB alone, and the percentage of 
reduction in lesion area was 42.1% and 29%, respectively. 
Furthermore, the reduction in lesion area is correlated with the 
number of tacrolimus applications but not with the frequency of 
UV sessions (6). These results are consistent with our study, which 
demonstrated a significant improvement in the repigmentation 
percentage from 32.2% after three months to 45.6% after six 
months from baseline. Besides, 19% and 10% of patients showed 
excellent and moderate responses respectively after six months.

Calcipotriol, a synthetic form of Vitamin D, is used in vitiligo 
therapy either as monotherapy or combined with other treatments 
like betamethasone. The efficacy obtained from combining 

calcipotriol with narrowband UVB or combining calcipotriol, beta-
methasone, and narrowband UVB is comparable, but the combina-
tions have superior efficacy than NB-UVB alone (8). Moreover, 
adding calcipotriol to the combination is beneficial in decreasing 
the side effects linked to betamethasone (19). Similar results were 
obtained from our study, where the combination of calcipotriol/
betamethasone and NB-UVB significantly improved repigmentation 
percentages from 35.4% after three months to 54.7% after six 
months of treatment. Besides, 15% and 45% of patients showed 
excellent and moderate responses after six months.

Our results imply that multiple clinical factors should be con-
sidered, including the side effects of each treatment. Corticosteroids 
such as betamethasone have side effects that range from skin 
atrophy, telangiectasia, and cutaneous infections to systemic 
effects (20). On the other hand, tacrolimus induces minimal to 
mild side effects such as burning, pruritus, perioral folliculitis, and 
erythema. These side effects subsided spontaneously and did not 
lead to treatment discontinuation (15,17,21).

Limitations

The patients were not blinded to the treatment which poses the 
risk of performance bias, and investigators were not blinded to the 
outcome indicating a risk of detection bias although, the same 
investigators measured the outcome both by patient examinations 
and photos. The study sample was heterogenous with a wide age 
range (from 18 to 80 years old), skin type (II, III, and IV), and body 
sites (face, trunk, upper limbs, lower limbs, hands, and feet). We ana-
lyzed data in subsets stratifying it by age, skin type, affected ana-
tomical site, and type of treatment. This led to a smaller sample in 
each subgroup and may have influenced the subsequent analysis of 
data. Future research should recruit adequate samples of each cate-
gory of vitiligo patients to enhance the statistical analysis.

Conclusion

The combinations of NB-UVB with tacrolimus 0.1% ointment or with 
calcipotriol/betamethasone dipropionate are efficacious in treating 
general vitiligo in adults. However, the treatments did not signifi-
cantly differ in efficacy at three and six months follow-up points.
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