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ÖZ 

Giriş:Çalışmanın amacı pediyatrik vitiligo hastalarında monokromatik 308-nm Excimer lamba ve topical 
takrolimus kombinasyonunun klinik etkinliğini ve güvenliğini araştırmaktır. 

Gereç ve Yöntem:Çalışmaya 20 pediatrik hastaya ait 37 vitiligo patch dahil edildi. Lezyonlara günde iki kez 
takrolimus % 0.03  krem ile haftada iki kez, toplam 20 seans 308 nm excimer ışık tedavisi uygulandı. Hastaların 
demografik verileri, özgeçmişleri, tedavi yanıtları retrospektif olarak değerlendirildi. Tedavi alanları; baş ve boyun, 
gövde ve üst ve alt ekstremite olarak gruplandı. Tedavi yanıtları klinik olarak 0 ve 4 arasında; 0, pigmentasyon 
yok; % 1, 1 ila % 25 pigmentasyon; % 2, 26 ila% 50 pigmentasyon; 3, 51 ila 75% pigmentasyon; ve 4,>% 75 
pigmentasyon şeklinde derecelendirildi. 

Bulgular:37 vitiligo yamasının topical tedavive 20 seans mikrofototerapi sonrasında sırasıyla% 24’ünde ≥% 75,% 
14’ünde % 51-75,% 16’sında % 26-50  ve% 27'sinde % 1-25 oranında repigmentasyon gözlendi. Vakaların % 
19'unda 24 saatten kısa süren geçici eritem görüldü. 

Sonuç:Takrolimus krem ve 308-nm excimer ışık tedavisi kombinasyonu, pediyatrik vitiligo hastalarının tedavisi 
için güvenli ve etkili bir alternatiftir. 

 

SUMMARY 

Introduction: To investigate the clinical efficacy and safety of acombination of monochromatic 308-nm excimer 
lamp therapy and topical tacrolimus for the treatment of pediatric vitiligo.  

Materials and Method: A total of 37 vitiligo patches from 20 pediatric patients were included in the study. 
Treatment consisted of 308-nm excimer light therapy administered twice weekly for a total of 20 sessions with 
twice daily application of 0.03% tacrolimus cream. Demographic data, past medical history, treated areas, and 
responses were recorded and evaluated, retrospectively. The treatment areas were grouped as follows: head and 
neck, trunk, and upper and lower extremities. Treatment responses were clinically rated between 0 and 4 as 
follows: 0, no pigmentation; 1, 1 to 25% pigmentation; 2, 26 to 50% pigmentation; 3, 51 to 75% pigmentation; and 
4, >75% pigmentation.  

297 



298 İzmir Eğitim ve Araştırma Hastanesi Tıp Dergisi (Medical Journal of İzmir Hospital) 

Results:After 20 treatments, ≥ 75%, 51-75%, 26-50%, and 1-25% pigmentation was observed in 24%, 14%, 
16%, and 27% of the 37 vitiligo patches, respectively. Transient erythema lasting for less than 24 hours was 
observed in 19% of the cases.  

Conclusion: The tacrolimus and 308-nm excimer light therapy combination represent a safe and effective 
alternative for the treatment of patients with pediatric vitiligo.  
 

 

INTRODUCTION 

Vitiligo is an idiopathic, acquired skin disorder 
characterized by depigmented macula that 
affects 0.1 to 1% of the general population (1). 
Childhood vitiligo differs from adult vitiligo in 
several aspects, including positive family history, 
presence of concomitant autoimmune or 
endocrine disorders, and more frequent 
occurrence of segmental vitiligo. The reported 
prevalence of pediatric vitiligo varies between 0.1 
and 4% (2).  

In local disease with less than 20% involvement, 
the first step in management includes avoidance 
from triggering factors in addition to the use of 
immunomodulatory and corticosteroid creams. 
Targeted phototherapy or combination treatments 
are generally recommended for second-line 
therapies (3,4). According to the European 
Dermatology Forum Consensus Guidelines, 
calcineurin inhibitors may represent a safer 
therapeutic alternative, particularly in the head 
and neck region (4).  

With targeted phototherapy (i.e. micro-
phototherapy) devices, it is possible to deliver 
high-dose ultraviolet(UV) light to the area of 
interest only. Significant advantages of these 
systems include treatment confined to the 
affected area, preservation of lesion-free skin, 
rapid delivery of energy to the lesion, and 
reduced treatment frequency. Also, the diversity 
of probes allows access to difficult-to-reach 
areas. Furthermore, they may represent a safer 
option in children (5).  

Currently, several different targeted phototherapy 
systems that possess variable emission 
spectraare available. Among these, 
monochromatic excimer light systems have 
gained more widespread acceptance for the 
treatment of vitiligo (5, 6). Excimer lasers elicit 
short impulses of high-density coherent UVB light 
at a wavelength of 308 nm. Excimer lamps, akin 
to the excimer laser, are a source of 

monochromatic light acquired from “excited 
dimer” halogen gases. They differ from excimer 
lasers in that they have a non-coherent light 
source, i.e. they exhibit different phase and 
amplitude characteristics (6). Studies have 
established comparable clinical efficacy between 
these two methods (7). Although numerous 
studies examining the use of 308-nm 
monochromatic excimer lamp therapy in patients 
with vitiligo have been published in the last 
decade, studies on its use in pediatric patientsare 
relatively scarce.  

 

MATERIALS AND METHOD 

Medical records and photographs of pediatric 
patients with localized vitiligo who were treated 
with excimer lamp therapy in our unit were 
retrospectively evaluated. The study has been 
approved by ethics committee. A total of 37 
vitiligo patches from a total of 20 patients who 
were treatment-naïve, aged under 18 years and 
not receiving systemic immunosuppressive 
therapy were included.  

Patients who received 308 nm excimer light 
therapy for two non-consecutive days per week 
for a total of 20 sessions were enrolled. Initially, 
the dose was delivered at 50 mj/cm2, and 
depending on the erythema response, the dose 
was increased by 50% in each session to a 
maximum of 200 mj/cm2. In patients who develop 
side effects such as erythema or blistering for 
more than 48 hours, treatment is planned to be 
suspended until these symptoms are 
resolved.Treatment continued when erythema 
not exceeding 48 hours. Topical 0.03% 
tacrolimus cream was applied twice daily (i.e. 
morning and evening) on the vitiligo area, except 
for the days on which light therapy was given.  

Demographic data, medical history, duration of 
disease, treatment areas, number of sessions, 
and responses to treatment were recorded. 



between the face and trunk were found (p>0.05) 
(Table 2). 

Eightpatients had additional disease. One of 
them had type 1 Diabetes Mellitus and six had 
thyroid disease. Age, sex distribution, duration of 
side effects, and additional disease rates did not 
differ significantly in the lower, trunk, upper and 
face regions (p >0.05) (Table 2).  

Repigmentation ≥ 50% in the face region was 
significantly higher than the lower and upper 
regions (p ˂ 0.05). Repigmentation ≥ 50% in the 
trunk region was higher than the lower region (p 
˂ 0.05). Repigmentation ≥ 50% of the face and 
trunk region did not differ significantly (p ˃ 0.05). 
Repigmentation ≥ 50% in the lower and upper 
regions did not differ significantly (p ˃ 0.05) 
(Table 2). 

Patients with repigmentation of >50% had a 
significantly shorter duration of disease than 
those who had re-pigmentation of less than 50% 
(p<0.05) (Table 3, Figure 1). 

Except for transient erythema of less than 48 
hours’ duration in seven vitiligo areas (n= 7, 
18.9%), no adverse effects were observed. 
However, there were no pain complaints and 
treatment compliance was high in this pediatric 
patient group. 

DISCUSSION  

First-line treatment of localized vitiligo generally 
consists of avoidance from triggering factors and 
the use of topical treatments, and second-line 
treatments may include targeted phototherapy, 
particularly excimer laser and lamp therapy (4). In 
previous studies of the excimer laser and light 
systems, the proportion of patients reporting ‘very 
good’ re-pigmentation ranged between 12.5% 
and 61% (6). Although both pediatric and adult 
patients were included, and a higher response 
rate for children was reported, these studies 
enrolled only a few pediatric cases (8). In a study 
by Cho et al. involving pediatric patients with a 
total of 40 vitiligo patch lesions, a success rate of 
≥50% was achieved in 20 of these lesions (9). In 
our study, the overall rate of good or very good 
re-pigmentation was 37.8% after the completion 
of 20 sessions consisting of two treatment 
sessions per week.  

Treatment areas were grouped as follows: head 
and neck, trunk, and the upper and lower 
extremities. The response to treatment was 
assessed by two  dermatologist who examined 
the medical records and photographs of the 
patients and consensus decisions. Clinically, the 
response was graded between 0 and 4, using the 
intensity of re-pigmentation as follows: score 0 
(no pigmentation), score 1 (1-25%, poor 
pigmentation), 2 (26-50%, moderate 
pigmentation), 3 (51-75% good pigmentation), 
and 4 (>75% excellent pigmentation).  

Mean, standard deviation, median, minimum, 
maximum, frequency, and ratios were used for 
descriptive statistics. The distribution of the 
variables was analyzed using the Kolmogorov-
Smirnov test. The Kruskal-Wallis and Mann-
Whitney U tests were used for the analysis of 
quantitative data. Qualitative data were analyzed 
using theChi-square test, and when the 
conditions for theChi-square test were not met, 
Fisher’s test was used. The SPSS 22.0 software 
package was used for data analysis.  

RESULTS 

The clinical characteristics, re-pigmentation rates, 
and adverse effects are summarized in Table 1. 
The age range was 6-17 (median: 13; mean ± sd: 
12.9 ± 3.5) years. There were 11 girls (29.7%) 
and 26 boys (70.3%) in the study group. The 
mean duration of the disease was 12 months with 
a median of 12 (Mean±sd 18.7±25; range, 1-120 
months). Most lesions were localized on the face 
(n=13) (35.1%), followed by the trunk (n=9, 
24.3%), and lower (n=8, 21.6%) and upper 
extremities (n=7, 18.9%). One patient had 
segmental vitiligo localized on her leg.  

After the completion of 20 therapy sessions, 
24.3% and 37.8% of the lesions had re-
pigmentation > 75% and > 50%, respectively. 
The proportion of lesions with >50% re-
pigmentation was significantly higher in the face 
area than in the lower and upper extremities 
(p<0.05). There were more lesions (n=1, 11.1% 
and n=3-33.3%) with>50% re-pigmentation in the 
trunk as compared with the lower extremity 
(p<0.05). No significant differences in terms of 
the proportion of lesions with repigmentation>50% 
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Table 1.Patient characteristics and repigmentation scores after 308 nm excimer lamp treatment 

  min-max median mean±sd n % 
Age  6.0-17 13 12.9±3.5   
Sex ♀ 

♂ 
   11 

26 
29.7% 
70.3% 

Disease duration 
(month) 

 1.0-120 12 18.7±25.6   

Repigmentation no 
0-25% 
26-50% 
51-75% 
76-100% 

   7 
10 
6 
5 
9 

18.9% 
27.0% 
16.2% 
13.5% 
24.3% 

Side effects (-) 
(+) 

   30 
7 

81.1% 
18.9% 

Other diseases (-) 
(+) 

   29 
8 

78.4% 
21.6% 

Affected areas Lower extremity 
  
Body 
Upper extremity 
 
Face 

   8 
 
9 
7 
 
13 
 
 

21.6% 
 
24.3% 
18.9% 
 
35.1% 

 

 
Table 2. Age, sex distribution, duration, repigmentation, side effects, and additional disease rates and their correlation with 

affected areas. 

Affected areas 

 Lower  
extremity 

body Upper  
extremity 

face p 

Mean.±sd 12.5 ± 3.6 13.0 ± 3.4 12.9 ± 3.5 13.0 ± 4.0 Age 

Median  13.0 13.0 13.0 14.0 

 
p> 0.05

 
♀ n-% 2-25% 2-22% 2-28.6% 5-38.5% Sex 

♂ n-% 6 -75.0% 7-77.8% 5-71.4% 8-61.5% 
p> 0.05 x2

 

mean.±sd 30.8 ±  36.5 9.6 ±  5.0 
 

30.0±39.9 11.5±8.8 Duration 
(month) 

Median  21.0 12.0 12.0 12.0 

p> 0.05 K
 

No n-% 4-50% 1-11.1% 2-28.6% 0-0.0% 

%0-25 n-% 3-37.5% 3-33.3% 3-42.9% 1-7.7% 

%25-50 n-% 1-12.5% 1-11.1% 1-14.3% 3-23.1% 

%50-75 n-% 0-0.0% 1-11.1% 0-0.0% 4-30.8% 

Repigmentation 

%75-100 n-% 0-0.0% 3-33.3% 1-14.3% 5-38.5% 

 

 

p< 0.05
 x

2 

(-) n-% 7-87.5% 9-100% 6-85.7% 8-61.5% Side effects 

(+) n-% 1-12.5% 0-0.0% 1-14.3% 5-38.5% 
p> 0.05 X2

 

(-) n-% 5-62.5% 7-77.8% 5-71.4% 12-92.3% Other disease 

(+) n-% 3-37.5% 2-22.2% 2-28.6% 1-7.7% 
p> 0.05 X2

 

 

K:Kruskal-wallis x2:Ki-kare test (Ficher test)     
 

Table 3. Correlation between disease duration and repigmentation. 
 

repigmentation< %50 repigmentation ≥ %50 Duration (month) 

med.±s.s. median med.±s.s. median             p 

 24.0 ± 30.8 12.0 10.0 ± 8.6 10.0 0.003   m 

mMann-whitney u test 
 
 
 
 
 



Figure 1. Distrubution of pigmentation according to body 
areas 

pediatric patients;all combinations , especially 
with halometasone cream were found to be more 
effective than Excimer laser monotherapy(17). In 
our study, excimer lamp therapy was combined 
with topical tacrolimus, and success was 
observed in UV-sensitive areas; UV-resistant 
areas did not exhibit better response rates than 
those previously reported. On the other hand, the 
combined use of excimer lamp therapy and 
tacrolimus was well tolerated in our pediatric 
patients.  

In patients with segmental vitiligo, the excimer 
laser was combined with tacrolimus and systemic 
steroids, yielding better success rates than other 
treatments. One of the patients in our study 
group with segmental vitiligo had a poor 
response to treatment after 20 sessions. 
However, in the study by Bae et al., the median 
number of sessions was 72 (18). Although further 
studies are needed to better define the doses for 
pediatric patients, higher doses and increased 
number of sessions may increase the proportion 
of responders. In unresponsive cases, continuing 
light therapy beyond the combination may 
increase the efficacy. 

Bae et al. reported better response rates with 
shorter disease duration (18). On the other hand, 
Cho et al. found no difference between lesions of 
shorter or longer duration (9). In our study, 
patients with a disease onset of fewer than 12 
months had significantly higher response rates. 
This suggests that earlier initiation of therapy 
may increase the response rates.  

In a randomized comparison between 308 nm 
excimer laser and excimer lamp therapy, similar 
efficacy was found (7). However, despite the 
similar efficacy, excimer lamp therapy was 
associated with a higher incidence of erythema 
and reduced treatment costs. In our study, the 
only adverse effect was transient erythema of 
less than 48 hours,which was found in 18.9% 
(7/37) of patients. Data on the long-term adverse 
effects of monochromatic light systems are 
scarce. However, lower cumulative doses as 
compared with conventional phototherapy may 
be expected to reduce the risk of long-term 
adverse effects (6).  

Our study had some limitations although we 
observed the efficiency of the combination in 
children we did not have a control group and the 

In our study, the best results were obtained in the 
head and neck area (69.2%), with lower rates of 
re-pigmentation in other body areas. Previous 
reports suggesting better response rates in UV-
sensitive areas such as the head and neck, trunk, 
arms and legs, and lower response rates in the 
knee-elbow, dorsum of the feet and hands, and 
wrists (11, 12). In our observations, consistent with 
these studies, better responses were obtained in 
the head and neck region, but upper extremity 
responses were found to be lower than the trunk. 

A variety of combination therapies have been 
developed to improve efficacy (8). Among these 
include topical corticosteroids, topical calcineurin 
inhibitors, and vitamin D analogues are the most 
frequently used agents (6). Topical 
corticosteroids either alone or in combination 
have been used for the treatment of vitiligo for 
many years. However, adverse effects such as 
skin atrophy, striae formation, and increased risk 
of glaucoma due to periocular absorption have 
frequently been dose-limiting (13). The role of 
topical tacrolimus in the treatment of vitiligo has 
been well documented, and its superiority over 
topical steroids has been confirmed in 
comparative studies (14). Passerson et al. 
observed increased treatment success rates due 
to a synergistic effect with the combined use of 
topical tacrolimus and excimer laser treatment 
(15). In another study, monotherapy with 308-nm 
excimer lamp monotherapy was compared with 
topical tacrolimus and topical clobetasol 
propionate combinations; the combinations were 
superior to monotherapy, and the tacrolimus 
combination was superior to the clobetasol 
combination (16). In particular, the topical 
tacrolimus combination was associated with 
increased treatment success in UV-resistant 
areas (15). In a recent study comparing topical 
treatments with excimer laser combinations in 
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retrospective nature of the study was another 
limitation. Our study has showed the efficacy of 
safety of combination of Excimer lamp and 
tacrolimus cream in pediatric patients. Treatment 
was well tolerated with no adverse effects. 

CONCLUSION 

Our results suggest that a combination of 308-nm 
excimer light therapy and tacrolimus may offer a 

safe and effective alternative for the treatment of 
pediatric patients with vitiligo. The best response 
rates were achieved in the head and neck region. 
Shorter duration of lesions was associated with 
better response rates, and no adverse effects 
were identifiedexcept for transient erythema. 
Randomized controlled trials and long-term 
follow-up should be continued to confirm the 
effectiveness of this combination.  
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