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Abstract
Background: Targeted phototherapy is a recent advance in the treatment of vitiligo, involving selective treatment of 
vitiligo patches with no effect on surrounding areas. Although it has been in use for a few years, little data is available 
regarding its safety and efficacy. 
Aims: A retrospective study to determine efficacy and safety of targeted phototherapy in vitiligo. 
Methods: One hundred and thirty four patients (male: 53, female: 81) who received targeted phototherapy and 
completed 11 or more sittings were included. Treatment was given once a week using the Lumera phototherapy 
system, a broadband ultraviolet B source, starting at 150 mJ/spot and after excluding a sunburn reaction, with 
increments of 50 mJ every week up to a maximum of 1000 mJ/patch. Chi‑square test for linear trends was used 
for statistical analysis. 
Results: The most common sites involved were the legs and a majority (70.9%) had non‑segmental vitiligo. 
Response was mild in 78 (58.2%) patients, moderate in 50 (37.3%) and excellent in 6 (4.5%) patients. Response 
was directly proportional to the number of sittings with more patients showing moderate and excellent responses with 
an increase in the number of sittings. The most common site for an excellent response was the trunk while the lower 
limbs were involved in most cases with a moderate or mild response. Side effects were seen in 27 (20.2%) patients, 
the commonest being erythema. 
Limitations: This is a retrospective uncontrolled study. Further, the effects of adjuvant treatment were not assessed.
Conclusions: Targeted phototherapy is a useful treatment for vitiligo with mild adverse effects, though response 
is mild or moderate and appears to be directly proportional to the number of treatments received.
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Brief Report

Introduction
Targeted phototherapy has emerged as a promising alternative to 
conventional phototherapy for vitiligo. This is especially true in 
patients having limited body surface area involvement. It involves 
delivering ultraviolet radiation to a precise area, leaving the 
surrounding normal area untreated, thus minimizing side effects. 
Even though it has been in use for a few years now, there is a paucity 
of studies on the efficacy and safety of this modality in vitiligo.

Methods
This study was carried out at Disha Skin and Laser Institute, a 
dermatologists’ group practice in Thane, Maharashtra, to evaluate 

the efficacy and safety of targeted phototherapy in patients of 
vitiligo. The study included patients who had received targeted 
phototherapy over a period of 15 months (between October 2011 
and December 2012). A total of 134 patients were included.

Patients clinically diagnosed as having vitiligo with up to 5% body 
surface area involvement and those who had completed at least 
11 sessions of phototherapy were included. Patients with vitiligo 
affecting more than 5% of the body surface, those with a history 
of photosensitivity disorders and pregnant women were excluded. 
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Data from otherwise eligible patients who did not complete at least 
11 sessions was excluded from analysis. All patients were counseled 
regarding the treatment protocol, side effects and the need for 
adherence to treatment, and they signed a consent form before 
initiating therapy. 

Patients were sub‑divided with respect to the type of vitiligo 
into segmental, non‑segmental and unclassified types as per the 
“Revised classification/nomenclature of vitiligo and related issues: 
The Vitiligo Global Issues Consensus Conference” classification.[1] 

The site of the vitiligo lesion (scalp, face excluding periorbital and 
perioral areas, periorbital, perioral, trunk, upper limbs, lower limbs, 
genitalia and perianal areas) was recorded.

Treatment was given once every week using the Lumera 
Phototherapy System, manufactured by Lerner Medical Devices, 
Inc., and distributed by Daavlin Company, USA. It emits ultraviolet 
B light of wavelength 290–320 nm. The beam of ultraviolet light 
was adjusted to the shape of the treatment area using filters of 
different shapes. Both the treating dermatologist and the patient wore 
protective eyewear during the treatment. Since most patients were 
of skin type IV and above, the therapy was started at 150 mJ/spot as 
per the parameters provided by the manufacturer. Dose increments 
were done as in Table 1.

Apart from phototherapy, patients also received adjuvants such 
as topical calcineurin inhibitors, topical corticosteroids and oral 
multivitamins.

The response in terms of repigmentation  achieved was graded 
using a physician global assessment scale as mild (<50%), moderate 
(50–75%) and excellent (>75%).

Statistical analysis
Statistical analysis was carried out to correlate the degree of 
repigmentation with the site of involvement and the number of 
treatment sessions. Data was analysed in groups based on the 
number of sittings (11–20, 21–30, 31‑40 and 41‑50). Chi‑square test 
for linear trends was used for statistical analysis.

Results
Out of the 134 patients included, 53 (39.5%) were male and 81 
(60.5%) were female. Almost a quarter (33, 24.6%) of the patients 
were <12 years of age. Another significant proportion (29, 21.6%) 
were in the age group of 13–30 years. No significant correlation 
(P > 0.05) was seen between demographic variables  of the study 
population and treatment outcome.

Table 1: Dose adjustment protocol

Previous treatment effect 
(1-3 days post-treatment)

Dose increase/decrease rule

No sunburn reaction Increase dose by 20%
Mild sunburn reaction Maintain previous dose
Moderate sunburn reaction Skip treatment until reaction 

subsides, then resume with a 20% 
reduction from the last dose

Severe sunburn reaction Discontinue treatment till reaction 
subsides. Determine minimum 
erythema dose again and resume 
with revised regimen

Two (1.5%) patients had segmental vitiligo, 95 (70.9%) 
non‑segmental vitiligo and 37 (27.6%) had vitiligo of an unclassified 
type. The most common site of involvement was the lower limbs (45, 
33.6%) followed by the trunk (36, 26.9%), upper limbs (35, 26.1%) 
and face (30, 22.4%). The longest a patient continued treatment was 
for 49 weeks.

A mild response was seen in 78 (58.2%) patients, moderate 
response in 50 (37.3%) and excellent response in 6 (4.5%) as 
depicted in Figures 1-4. Response was directly proportional 

Figure 1: Well-defined depigmented patches around mouth and on chin

Figure 2: Excellent repigmentation of vitiligo patches with 7 months of 
weekly targeted phototherapy

Figure 3: Depigmented patch of segmental vitiligo on neck
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to the number of sittings with more moderate and excellent 
responses noted with more sittings, [Table 2] as suggested by the 
increments in the odds ratio [Table 3].[2] The most common site 
for an excellent response was the trunk, while the lower limbs 
were involved in most cases of moderate and mild responses 
[Table 4].

Side effects such as erythema, scaling, blistering, burning and 
pruritus were seen in 27 (20.2%) patients, the commonest being 
erythema (18, 66.7%) [Table 5].

Discussion
Vitiligo is a chronic, benign disorder of pigmentation with an 
incidence of 1–2% worldwide and 0.3–2.5% in India.[3] Although 
many oral and topical medications are available, results are 
often unsatisfactory. Nearly 50%  of patients seeking therapy 
for vitiligo were young (age <30 years) suggesting the social 
and financial burden of the disease. In accordance with another 
recent study, we saw a higher incidence of the disease in women 
with the majority having attained the age of marriage when the 
social stigma attached to vitiligo causes difficulty in finding a 
spouse.[4]

Phototherapy is now an established modality of treatment in vitiligo 
that is widely used along with medications. Well‑known forms 
of phototherapy are broadband ultraviolet B therapy, psoralen 
with ultraviolet A, narrowband ultraviolet B therapy and targeted 
phototherapy. Of these, narrowband ultraviolet B is generally felt to 
be superior for various reasons.[5,6]

Phototherapy devices have evolved from large whole‑body 
chambers to lightweight sources that can deliver radiation 
to specific, small areas. Targeted phototherapy, also known 
as concentrated phototherapy, focused phototherapy or 
micro‑phototherapy is the latest addition to this spectrum.[7‑10] 
It involves the delivery of light energy directly to skin lesions 
through special delivery mechanisms such as fiber‑optic 
cables. Targeted phototherapy has several advantages over 
conventional phototherapy such as: (a) exposure of involved 
areas only, thus minimizing side effects; (b) quick delivery of 
energy, thus shortening duration of treatment sessions; (c) higher 
doses of energy can be delivered selectively to the lesions, thus 

enhancing efficacy and achieving a faster response; (d) is helpful 
in treating difficult areas such as the scalp, nose, genitals and 
ears as the machine has an easily maneuverable handpiece, (e) 
ease of administration for children as delivery is handheld and 
(f) machines occupy less space.[9]

The various sources for targeted phototherapy include: excimer 
lasers, intense pulsed light, light‑based‑excimer lamps, 
Dualight (ultraviolet A + ultraviolet B), B clear (broadband 
ultraviolet B), Bioskin (narrowband ultraviolet B), photodynamic 

Table 2: Treatment response as per sittings

Number of 
sessions

Total Mild (%) Moderate (%) Excellent (%)

11-20 62 43 (69.35) 16 (25.80) 3 (4.68)
21-30 50 27 (54) 22 (44) 1 (1.96)
31-40 16 6 (37.5) 9 (56.25) 1 (6.25)
41-50 6 2 (33) 3 (50) 1 (16.66)

Table 3: Distribution of patients according to outcome and 
number of sessions

Number of 
sessions

Number of patients with different 
outcomes

Odds of 
exposure

Odds 
ratio

Mild and 
moderate (%)

Excellent (%) Total

11-20 59 (95.4) 3 (4.6) 62 0.05 1
21-30 49 (98.1) 1 (1.9) 50 0.02 0.4
31-40 15 (93.7) 1 (6.3) 16 0.07 1.31
41-50 05 (83.3) 1 (16.7) 6 0.2 3.93
Chi‑square for linear trend is 0.26, P=0.6103, df=1. Odds ratio increases from 
one to four as the number of sessions increases from 11 to 50

Table 4: Grades of response with respect to site of vitiligo 
lesions

Body area Mild (%) Moderate (%) Excellent (%)
Scalp 8 (80) 2 (20) 0
Face 17 (56.7) 12 (40) 1 (3.3)
Perioral 17 (56.7) 13 (43.3) 0
Periorbital 5 (71.4) 2 (28.6) 0
Trunk 18 (50) 13 (36.1) 5 (13.9)
Upper limb 23 (63.9) 11 (30.5) 2 (5.6)
Lower limb 31 (63.3) 18 (36.7) 0
Palms and soles 6 (85.7) 1 (14.3) 0
Genitalia 2 (66.7) 1 (33.3) 0
Perianal 0 1 (100) 0

Table 5: Side effects of targeted phototherapy

Side effects Number of patients and percentage
Erythema 18 (66.7)
Pruritus 4 (14.8)
Blister 3 (11.1)
Burning 2 (7.4)
Total 27

Figure 4: Near-total repigmentation of vitiligo patches with 5 months of 
weekly targeted phototherapy
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therapy, and low‑level laser therapy and ultraviolet light‑emitting 
diodes.[11]

The device used in this study employs a relatively new technology 
with ultraviolet B phototherapy dispensed through flexible 
fiberoptics, delivering pinpoint phototherapy to small lesions 
for targeted exposure. It allows precise control of the duration 
and intensity of the treatment on lesional skin without affecting 
non‑involved areas by means of an integrated timer and a light 
meter. For treatment of scalp and other hairy areas, a hairbrush 
pattern of the fiber optic at the patient’s end delivers energy through 
55 filaments ensuring adequate treatment of scalp skin.[12]

Mechanism of action
Most targeted phototherapy devices (laser and non‑laser types) 
emit radiation in the ultraviolet‑B range with peak emission 
in the narrowband wavelength (around 308–311 nm) whereas 
some light‑based non‑laser machines emit ultraviolet‑A 
radiation also. Ultraviolet B radiation causes stimulation of 
melanocyte‑stimulating hormone and increased melanocyte 
proliferation. It also enhances the production of vitamin D 
metabolites which stimulate melanogenesis. Ultraviolet A 
radiation may also produce similar effects. Targeted phototherapy 
may induce all these effects in a more aggressive way because of 
the delivery of super‑erythemogenic doses of radiation. It has also 
been suggested that the enhanced efficacy of these devices may be 
due to their ability to deliver the energy to deeper dermal levels 
and targeted therapy may therefore affect hidden target cells such 
as melanocytes.[10]

In a recent study on targeted phototherapy by Majid, 40 patients of 
vitiligo were treated with the Levia targeted ultraviolet B phototherapy 
machine twice weekly up to a maximum of 30 treatment sessions.[13] 
A total of 77.5% patients achieved repigmentation ranging from 
50% to 100%. A rapid onset of repigmentation as early as in the 
second week of treatment with 90–100% repigmentation in 46.6% 
of lesions were notable findings. The best response was seen on the 
face and neck. It was also observed that patients who did not show 
any further repigmentation after 10 treatments eventually showed a 
poor response.

A device with a focused beam of ultraviolet B microphototherapy 
(Bioskin) was studied for its effectiveness in eight cases of 
segmental vitiligo by Lotti et al.[14] At the end of 6 months, 
three patients had complete repigmentation, two had 75–100% 
repigmentation, another two had 50–75% repigmentation and one 
had <50% repigmentation. However, the study population was 
much smaller than in our study.

Leone et al. in a study using excimer laser found that the response 
in 6 months (approximately 24 weekly sessions) failed to change 
the treatment score as opposed to conventional narrowband 
ultraviolet B treatment where the patient may show a response 
after 3–4 months.[15] This study showed a change in response from 
poor to moderate/excellent with an increase in the number of 
treatment sessions.

The Daavlin T500x high‑dose targeted phototherapy system is 
another broadband ultraviolet B phototherapy device used in the 
treatment of vitiligo. Akar et al. treated 32 patients (14 male, 18 
female), aged 18–65 years, with multiple treatments (up to 60) with 
this device.[16] In contrast to our findings, only 12.5% of patients 

with facial lesions showed visible repigmentation in this study, 
where the device was from the same parent company.

Since an inclusion criterion in our study was the completion of 11 
or more treatments, it is possible that signs of a clinical response 
made the patients compliant to the therapy, further improving 
the outcome. Though a maximum of 60 weekly therapy sessions 
were possible in the study period of 15 months, the highest 
number was actually 49. Other notable features of our study 
are the larger study population comprising all types of vitiligo, 
and weekly treatment sessions. Although ours was a relatively 
large study population, controls were not included. The effects 
of adjuvant therapies that patients received simultaneously were 
also not assessed.

Targeted phototherapy is a relatively less‑studied option in the 
treatment of vitiligo. Compared to large whole‑body machines, a 
compact targeted phototherapy unit that provides treatment in a 
short time i.e. seconds, has certain advantages.
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