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Abstract. Vitiligo is a common acquired depigmentation 
disorder for which many treatments have previously been 
used with varying effects. The aim of the present study was 
to evaluate the efficacy and safety of targeted high‑intensity 
(TH) and narrow band (NB) ultraviolet B light (UVB) for 
vitiligo treatment. A total of 33 patients with vitiligo were 
enrolled in the present study. Patients with a symmetrical or 
near-symmetrical distribution of lesions on their bodies were 
selected for the present study. For each patient, half of the 
body was treated with TH-UVB and the other with NB-UVB 
twice weekly over a period of 12 weeks (24 times total). 
The patients were assessed each week for repigmentation of 
lesions. All data were analyzed using SPSS software, and a 
total of 30 patients were evaluated. The effective rate was 
significantly higher in the TH‑UVB group (56.7%) compared 
with the NB‑UVB group (20.0%; P<0.05). Additionally, the 
mean number of radiations necessary for initial repigmenta-
tion was significantly lower in the TH‑UVB group (7.95±3.43) 
compared with the NB‑UVB group (15.36±3.43; P<0.05). 
No correlation was found between the clinical features of 
patients and the efficacy of treatment. In summary, the results 
of the present study suggest that TH-UVB is a more effective 
treatment for vitiligo than NB-UVB.

Introduction

Worldwide, 1‑4% of the population suffers from vitiligo, a 
commonly acquired depigmentation disorder (1,2). Several 
etiological factors have been suggested, for which the most 
compelling evidence involves a combination of environmental, 

genetic and immunological factors interacting to contribute to 
autoimmune melanocyte destruction (3).

Vitiligo is characterized by round white spots on the skin 
that grow in size over time or, in rare cases, recover spontane-
ously (4).

Many treatments are available for patients with vitiligo, 
with varying degrees of efficacy. Current treatment options 
include the use of corticosteroids, immunomodulators, skin 
grafts, pseudocatalase, and phototherapy (5,6). At present, 
narrow band ultraviolet B light (NB-UVB) is typically used to 
treat vitiligo due to its satisfactory clinical results (7). However, 
the phototoxicity of UVB on lesional or non-lesional skins 
makes high dose delivery dangerous (8). Novel phototherapy 
devices, such as 308 nm Xenon Chloride excimer lasers and 
monochromatic excimer lights (MELs) have emerged that 
allow phototherapy to be targeted directly to the lesions (9,10). 
However, these devices are expensive and require a great deal 
of maintenance (11).

Recently, targeted high intensity (TH)-UVB has been 
employed for the treatment of localized vitiligo (12). Previous 
studies have focused on the safety and efficacy of TH‑UVB 
treatment; however, these studies have not included compari-
sons of different treatments on the same patient (13). In the 
present study, patients were treated concurrently with TH-UVB 
and NB-UVB and the results demonstrated that TH-UVB is 
more effective that NB-UVB for the treatment of vitiligo.

Materials and methods

Patients. The present study was approved by the Medical 
Ethics Committee for Human Studies of Shandong University 
of Medical Sciences (Jinan, China). A total of 33 patients 
(14 male, 19 female) were selected and gave prior informed 
consent for the present study. The treatment schedule, including 
possible benefits and side effects, was clearly explained to all 
patients. Patients exhibited stable vitiligo with <10% skin 
involvement, and their skin types were type III (n=2) or IV 
(n=31) on the Fitzpatrick scale (14). Stable vitiligo was defined 
as clinically unchanged during the past 8 weeks. The required 
wash-out periods were 4 weeks for all forms of phototherapy 
and 2 weeks for topical treatments. Patients with a history of 
skin cancer, psychological disorders, photosensitive conditions 
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(such as solar urticaria, xeroderma pigmentosum, or chronic 
actinic dermatitis) or lupus erythematosus, were excluded 
from the present study, as were those who were lactating 
or pregnant. Historically, the patients had used treatments 
including topical steroids, topical calcipotriol, or Chinese 
traditional medicines with variable success. Patients had a 
mean age of 34.3±8.9 years, and had suffered from vitiligo for 
34.3±8.9 months. Patient demographics and clinical features 
are provided in Table I.

Study lesions. A total of 32 symmetrically-distributed or 
near-symmetrically-distributed pairs of vitiligo patches were 
selected for testing. The body of the patient was divided 
into treatment halves symmetrically along the sagittal plane. 
Lesions on one side of the body were treated with TH-UVB, 
whereas those on the other side were treated with NB-UVB.

Phototherapy device. A Dua-Light UV120-2 TH-UVB device 
(Theralight, Inc., Carlsbad, CA, USA) with a high-pressure 
mercury lamp was used to administer TV-UVB treatment. 
The light source is able to output UVB spectral peaks at 302 
and 312 nm wavelengths, and the mean weighted erythemal 
wavelength was 304 nm and is able to administer a high 
output of UVB irradiation of 100 mJ/cm2 in ~0.7 sec. The UV 
radiation is delivered through a 1.9x1.9 cm square aperture. 

A UV109B NB‑UVB device (Herbert Waldmann GmbH and 
Co., KG, Villingen-Schwenningen, Germany) was used for 
NB‑UVB treatment, containing 48 fluorescent tubes with peak 
emissions at 311-312 nm.

Interventions. The minimal erythema dose (MED) was 
established for each patient in the TH-UVB group. The 
Dua-Light system is equipped with an MED determination 
function with set increasing doses of light for each skin type. 
The first administered dose was 2MED, and the subsequent 
dosing plan was as follows: 10% increase if no erythema was 
induced by prior irradiations, 5% increase if erythema lasted 
for <24 h, or no increase if erythema lasted >24 h. If pain 
or blistering occurred, treatment was put on hold until these 
symptoms had resolved and the dose was decreased by 10%. 
For the NB‑UVB treatment, the first dose was 70% MED. 
The subsequent dose was increased by 10% if no erythema 
occurred or erythema lasted for <24 h, or kept the same if 
erythema lasted for 24-72 h. If pain or blistering developed or 
erythema lasted >72 h, treatment was suspended until these 
symptoms resolved, and the dose was reduced by 10%.

Evaluation of efficacy. To evaluate repigmentation, two 
investigators assessed the lesions based on the percentage of 
repigmentation of the total vitiliginous area in each patient 
through digital image projections as follows: Excellent 
(>75%), good (50‑75%), moderate (25‑50%), and mild (<25%). 
The effective rate was calculated as a percentage as follows: 
[nx(excellent+good+moderate)/n(total)]x100.

Statistical analysis. The enumeration data was analyzed 
using Chi-square. The measurement data were analyzed using 
Student's t-test. Independent prognostic factors were determined 
by the multivariate analysis through binary logistic regression. 
P<0.05 was considered to indicate a statistically significant 
difference. The SPSS software package (version 13.0; SPSS, 
Inc., Chicago, IL, USA) was used for all statistical analyses.

Results

Clinical features of patients. Throughout the course of the 
present study, 3 patients dropped out. The 30 patients (14 male, 
16 female) who successfully completed the study were used 
for analysis. At the end of the study, patients had received a 
total of 24 treatments with TH-UVB and NB-UVB on the 
appropriate side (Table I).

Efficacy of TH‑UVB and NB‑UVB. Fig. 1 shows representative 
lesions for each treatment group. Total repigmentation was not 
observed in any of the evaluated areas (Table II). Following 8 
treatments, 5 (16.7%) lesions treated with TH‑UVB and one 
(3.3%) lesion treated with NB‑UVB exhibited moderate repig-
mentation, with no significant differences observed. Following 16 
treatments, 2 (6.7%) lesions treated with TH‑UVB displayed good 
repigmentation and 15 (50.0%) had moderate repigmentation, 
whereas only 5 (16.7%) lesions treated with NB‑UVB exhibited 
moderate repigmentation. The effective rate of TH-UVB was 
significantly greater than that of NB‑UVB (P<0.05).

Following 24 treatments, the repigmentation of 5 (16.7%) 
and 12 (40.0%) TH‑UVB‑treated lesions was considered to 

Table I. Demographic and clinical features of patients (n=30).

Characteristics Number (%)

Sex 
  Male 14 (46.7)
  Female 16 (53.3)
Age (years) 
  16‑20 1 (3.3)
  21‑30 9 (30.0)
  31-40 13 (43.3)
  41‑50 5 (15.7)
  51‑60 2 (2.7)
Age at onset (years) 
  0-10 1 (3.3)
  11-20 4 (13.3)
  21-30 13 (43.3)
  31‑40 9 (30.0)
  41‑50 3 (10.0)
Duration of vitiligo (years) 
  <1 10 (33.3)
  1‑5 7 (23.3)
  6‑10 8 (26.7)
  >10 5 (16.7)
Site 
  Face/neck 5 (16.7)
  Trunk 14 (46.7)
  Leg/arm 8 (26.7)
  Hand/foot 3 (10.0)
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be good and moderate, respectively. In contrast, only 1 (3.3%) 
NB-UVB-treated lesion exhibited good repigmentation and 
5 (16.7%) exhibited moderate repigmentation. The effective 
rates in TH-UVB and NB-UVB treated areas were calculated 
to be 56.7 and 20%, respectively. These results demonstrate 
that the effective rate of TH‑UVB was significantly greater 
than that of NB‑UVB (P<0.05).

The earliest repigmentation with TH-UVB treatment was 
observed following 3 treatments, and the mean number of 
treatments required for initial repigmentation was 7.95±3.43. 
However, for lesions treated with NB-UVB, the earliest 
appearance of repigmentation was observed following 10 
treatments, and the mean number of treatments required for 
initial repigmentation was 15.36±3.43. The mean number of 
treatments required for initial repigmentation was signifi-
cantly lower for TH-UVB treatment compared with NB-UVB 
treatment (P<0.05).

Effective rates of TH‑UVB and NB‑UVB at various sites. 
The effective rates at different sites are presented in Table III. 
The effective rates of improvement of lesions on the trunk 
were higher than that of lesions on the face and neck both in 
TH‑UVB and NB‑UVB group (P<0.05). None of the lesions 
on the hands, feet, legs or arms were considered to show even 
moderate improvement. No correlation was found between 
efficacy of treatment and age, sex, age at onset, duration of 

vitiligo or site of lesions. Only mild adverse events, such as 
scaling and itching, were observed, and these symptoms were 
relieved by the application of moisturizer.

Discussion

Vitiligo treatment has historically been a therapeutic challenge. 
Phototherapy is considered to be one of the most effective 
therapeutic treatment methods (5,6). For example, NB-UVB, 

Figure 1. Vitiligo lesions on the trunk of a male 46‑year‑old patient. 
Images are from before treatment with (A) TH-UVB or (B) NB-UVB, after 
2 treatments with (C) TH‑UVB or (D) NB‑UVB, after 6 treatments with 
(E) TH-UVB or (F) NB-UVB and after 12 treatments with (G) TH-UVB 
or (H) NB‑UVB. TH‑UVB, TH, targeted high‑intensity; UVB, ultraviolet b 
light; NB, narrow band.

Table II. Efficacy of TH‑UVB and NB‑UVB.

No. of treatments Group Mild (n) Moderate (n) Good (n) Excellent (n) Effective rate (%)

  4 TH‑UVB 29 1 0 0 3.3
  4 NB-UVB 30 0 0 0 0.0
  8 TH‑UVB 25 5 0 0 16.7
  8 NB‑UVB 29 1 0 0 3.3
16 TH‑UVB 13 15 2 0 56.7
16 NB‑UVB 25 5 0 0 16.7
24 TH‑UVB 13 12 5 0 56.7
24 NB‑UVB 24 5 1 0 20.0

TH, targeted high‑intensity; UVB, ultraviolet b light; NB, narrow band; mild, <25% repigmentation; moderate, 25‑50% repigmentation; good, 
50‑75% repigmentation; excellent, >75% repigmentation.

Table III. The effective rates of TH-UVB and NB-UVB at 
various sites.

 TH-UVB NB-UVB
Site Effective rate (%) Effective rate (%)

Face/neck 40.0 0.0
Trunk 85.7 42.9
Leg/arm 0.0 0.0
Hand/feet 0.0 0.0

TH, targeted high‑intensity; UVB, ultraviolet b light; NB, narrow 
band.
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the efficacy of which has been demonstrated in various 
patient populations, has become an established treatment (7). 
NB-UVB is the preferred method of treatment, particularly in 
patients with active and generalized vitiligo, with an effective-
ness of 63% against this form of the disease (15). NB-UVB 
has previously been demonstrated to be highly effective 
in the treatment of stable vitiligo when ≥5% of the body is 
affected (16). This therapy is very safe and is suitable to be 
administered to children (17).

Several targeted phototherapy devices have been tested 
in clinical trials, such as 308 nm Xeon-Chloride excimer 
lasers, non-laser 308 nm monochromatic excimer lights, 
and TH-UVB (18). These devices have been demonstrated 
to offer some therapeutic advantages, such as a rapid onset 
of repigmentation and fewer treatments needed to achieve 
satisfactory repigmentation than the conventional NB-UVB. 
Asawanonda et al (19) used 12-week TH-UVB phototherapy 
to treat 29 vitiliginous lesions in 6 patients, and repigmentation 
occurred in all cases to varying degrees. However, the responses 
varied between the different anatomic locations, with the least 
improvement observed in acral lesions. A 50‑75% repigmenta-
tion was observed in one lesion and >25% was observed in 17 
lesions. It was concluded that this device was only efficacious 
for the treatment of localized vitiligo. Akar et al (20) used 
TH-UVB to treat 32 patients with localized vitiligo. Following 
20‑60 treatment sessions, visible repigmentation was observed 
in only 4 patients. Two patients exhibited >75% repigmentation, 
whereas the other two patients exhibited mild repigmentation. 
Facial lesions were the only lesions shown to be responsive to the 
treatment. It was concluded that the clinical effectiveness of 
TH-UVB was limited and determined by the location of 
vitiligo lesions.

In the present study, a greater efficacy and earlier onset 
of repigmentation was observed in lesions treated with 
TH-UVB compared with NB-UVB in the majority of patients. 
These results indicate that the effective rate is higher for 
TH‑UVB‑treated patches than for NB‑UVB‑treated patches; 
however, it is unclear whether TH-UVB remains more effec-
tive than NB-UVB phototherapy following 24 irradiation 
treatments.

TH-UVB treatment is able to limit exposure to radiation 
by targeting only selected areas of skin, and the results of the 
present study demonstrate that positive results are achieved 
very quickly with better efficacy than with NB‑UVB photo-
therapy. Furthermore, patient motivation and compliance may 
be enhanced due to the rapid onset of repigmentation. The 
therapeutic effects of the two UVB treatments may be similar 
as, photobiologically, their wavelengths (TH‑UVB, 304 nm; 
NB-UVB, 311 nm) are close to each other. The underlying 
mechanism for the improvement of vitiligo with UVB treatment 
remains to be elucidated. Some authors have suggested that 
the cytotoxic effect of UVB on infiltrating T cells, where the 
mechanism of cell death is most likely apoptosis, is the major 
mechanism (21). The majority of authors believe that the capacity 
of UVB irradiation to induce T cell apoptosis is associated with 
its clinical efficacy (22,23). Future studies investigating whether 
TH-UVB is more effective at inducing T cell apoptosis than 
NB-UVB may help to elucidate the underlying mechanisms.

In conclusion, the results of the present study demon-
strate that TH-UVB is a more effective phototherapy than 

NB-UVB in the treatment of vitiligo. TH-UVB also has 
distinct advantages as it may be used in hard-to-reach areas 
to treat focal lesions. Furthermore, higher doses of TH-UVB 
may be centrally delivered without exposing unaffected 
skin to radiation. However, the findings of the present study 
should be confirmed and extended with long‑term studies. 
Future studies with larger sample sizes and number of treat-
ments should be employed to further demonstrate the clinical 
effects of UVB.
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