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Abstract

Background Various phototherapy methods are used to
treat vitiligo; however, the recent emergence of new
devices has heightened debate concerning the best treat-
ment method.

Objective  We aimed to systematically review and meta-
analyze published data comparing the efficacy and adverse
effects of monochromatic excimer lamps versus excimer

Electronic supplementary material The online version of this
article (doi:10.1007/s40257-015-0164-2) contains supplementary
material, which is available to authorized users.

X Virginia Fernandes Moga Trevisani
viticlinsp@yahoo.com.br

Dermatology Department, Federal University of Sdo Paulo
(UNIFESP), Sao Paulo, Brazil

Division of Emergency Medicine and Evidence-Based
Medicine, Federal University of Sdo Paulo (UNIFESP),
Sao Paulo, Brazil

Discipline of Rheumatology, Santo Amaro University
(UNISA), Sdo Paulo, Brazil

Internal Medicine and Evidence-Based Medicine, Federal
University of Sdo Paulo (UNIFESP), Sdo Paulo, Brazil

Brazilian Cochrane Center, Sdo Paulo, Brazil

Disciplina de Medicina Baseada em Evidéncia, Universidade
Federal de Sao Paulo, Rua Botucatu, 740-3° andar-Vila
Clementino, Sao Paulo, SP 04023-900, Brazil

laser and narrowband ultraviolet B (NB-UVB) in treating
vitiligo.

Methods A systematic search of PubMed, EMBASE,
LILACS, Cochrane Central Register of Controlled Trials
(CENTRAL), and clinical trials registries identified ran-
domized controlled trials that included vitiligo patients,
regardless of age, sex, or study language. We evaluated
studies comparing excimer lamps with excimer laser or
NB-UVB phototherapy.

Results The review included six studies (411 patients,
764 lesions). No study found significantly different efficacy
between excimer lamps and excimer laser using the out-
comes of >50 % repigmentation [risk ratio (RR) = 0.97,
95 % confidence interval (CI) 0.84-1.11] and >75 %
repigmentation (RR = 0.96, 95 % CI 0.71-1.30). Like-
wise, no study found significant differences between
excimer lamps and NB-UVB (RR =1.14, 95 % CI
0.88-1.48 for >50 % repigmentation; RR = 1.81, 95 % CI
0.11-29.52 for >75 % repigmentation). Adverse effects
were mild, including pruritus, burning sensation, and dry-
ness, none of which interrupted treatment.

Conclusions To our knowledge, this is the first systematic
review of the efficacy and safety of excimer lamp treatment
for vitiligo. Excimer lamps, excimer laser, and NB-UVB
are all safe and effective in repigmentation of vitiligo
lesions. Safety, effectiveness, and cost are considerations
when choosing treatment.

PROSPERO Registration Number CRD42014015237.
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Key Points

Monochromatic excimer lamps, excimer lasers, and
conventional narrowband ultraviolet B phototherapy
are all safe and effective in the treatment of vitiligo
lesions, and show no significant differences in
repigmentation efficacy.

Large-scale, randomized controlled trials with
clearly defined criteria for patient recruitment and an
objective means of assessing repigmentation are
needed to confirm the long-term safety and efficacy
of phototherapy in the treatment of vitiligo.

1 Introduction

Vitiligo is an acquired pigment disorder of the skin [1] that
is characterized by areas of depigmentation resulting from
loss of epidermal melanocytes [2] and clinically evidenced
by circumscribed white maculae [3]. The disease affects
approximately 1 % of the population [4], including all age
groups, without sex or racial differences [5]. Half of viti-
ligo patients develop the disease before 20 years of age [6].
Vitiligo is a chronic disease that is difficult to treat and has
negative psychosocial impacts [7, 8] that affect the quality
of life of patients [9—11] and family members [12].

Many theories exist to explain the pathogenesis of
vitiligo, but the cause remains poorly understood [13]. The
autoimmune hypothesis involves multiple susceptibility
genes [14, 15] and unknown environmental factors that
lead to autoimmune destruction of melanocytes [16, 18].
Other theories include oxidative stress and autotoxicity
[19-21], increased expression of tumor necrosis factor
(TNF)-a [22], melanocyte detachment, and melanocytor-
rhagy [23, 24]. The treatment of vitiligo is challenging and
includes the use of systemic or topical immunosuppressants
[25, 26], immunomodulators [27, 28], vitamin D analogs
[29, 30], calcineurin inhibitors [5, 31], afamelanotide [32,
33], melanocyte transplantation [34-36], and (predomi-
nantly) combinations of different therapies [17]. Different
methods and devices of phototherapy have been used for
many years, including psoralen plus ultraviolet (UV) A
[37], broadband UVB [38], narrowband UVB (NB-UVB)
[39-41], and targeted phototherapy using excimer lasers
[42] or monochromatic excimer lamps [43].

Phototherapy enhances the migration and proliferation
of melanocytes, resulting in repigmentation [44] and
influencing the immune response [45, 46]. Since the first

A\ Adis

reports of their use two decades ago, NB-UVB photother-
apy, excimer laser, and excimer lamps have shown efficacy
in treating vitiligo [47]. Although the three devices emit a
similar wavelength, they have different radiation proper-
ties. The excimer laser and excimer lamp are considered
targeted phototherapy, treating a small area and avoiding
unnecessary exposure of normal skin to radiation [48-51].
Targeted phototherapy is usually recommended for local-
ized forms of vitiligo affecting less than 10 % of the body
surface area [52—54]. Excimer lasers are considerably more
expensive than excimer lamps and have higher operational
and maintenance costs [43]. In addition, because the lamp
is smaller than the laser, it requires less space and has the
advantage of portability. Both excimer laser and excimer
lamps are more expensive than conventional NB-UVB
phototherapy.

The terms monochromatic excimer lamp and
monochromatic excimer light are used to describe the same
type of device. Excimer lamps use a noble gas (xenon
chloride) that decomposes in the presence of another
reactive gas, emitting UV radiation at a wavelength of
308 nm [43]. In contrast to excimer lasers, excimer lamps
emit incoherent light. Both laser and lamp deliver UVB to
lesional skin only, resulting in a lower cumulative dose and
lower risk of carcinogenicity and minimizing the color
contrast between normal and affected skin [55]. The lamp
usually requires a longer time than the laser to deliver the
same fluence. The mechanism of action of 308-nm
monochromatic excimer lamps in vitiligo treatment is
unclear, but there is evidence that they act through
immunosuppression and immunomodulation in response to
apoptosis and T cell depletion [43, 56]. UVB radiation can
lead to upregulation of endothelin-1 in keratinocytes,
which is an important factor in melanocyte function [57,
58]. Repigmentation can occur with migration of melano-
cytes from normal skin to depigmented areas [59, 60].

Various methods of phototherapy have been used for
many years; however, the emergence of new devices in the
last two decades has created doubts and speculation about
the best treatment options. Controversies exist concerning
the best type of equipment for repigmentation of lesions.
We performed a systematic review of the literature to
compare the efficacy and safety of monochromatic excimer
lamps with excimer laser and conventional NB-UVB in the
treatment of vitiligo.

2 Methods

This study was submitted to the local ethical committee of
Federal University of Sao Paulo, Sdo Paulo, Brazil (number
41065514.8.0000.5505) and registered at PROSPERO
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(international prospective register of systematic reviews;
registration number CRD42014015237). We selected ran-
domized controlled trials that included patients with any
type of vitiligo, regardless of age or sex. Studies in all
languages were included. We assessed studies that com-
pared monochromatic excimer lamps with 308-nm excimer
laser or conventional NB-UVB phototherapy.

2.1 Outcome Measures

The primary outcomes assessed in this study were 50 and
75 % repigmentation of lesions and adverse effects (blister-
ing, burning sensation, pruritus) with the different devices.
The secondary outcome was quality of life measured with a
validated tool (e.g., the Dermatology Quality of Life Index or
the World Health Organization Quality of Life instrument).

2.2 Search Methods for Identification of Studies

In March 2015 we performed a search of PubMed, EMBASE,
LILACS, Cochrane Central Register of Controlled Trials
(CENTRAL), clinical trials registries, and a manual search of
the Internet. The search strategy designed for PubMed is
shown in Electronic Supplementary Material 1.

2.3 Data Collection and Analysis

Two review authors (CL and TM) independently assessed all
potential studies identified with the search strategy. Any dis-
agreement about inclusion was resolved through discussion
or, if required, consultation with a third review author
(VEMT). We designed a form for data extraction. At least two
reviewers extracted data from eligible studies using the form.
We resolved discrepancies through discussion or, if required,
consultation with a third review author. We entered data into
RevMan 5.3 (Cochrane Collaboration, Oxford, UK), accord-
ing to Cochrane Handbook for Systematic Reviews of Inter-
ventions [61] and checked the data for accuracy. We
attempted to contact authors of the original reports to provide
further details when information was unclear.

2.4 Assessment of Risk of Bias in Included Studies

Two reviewers (CL and TA) independently assessed the
risk of bias in each study using the criteria outlined in the
Cochrane Handbook for Systematic Reviews of Interven-
tions [61]. We resolved any disagreement by discussion or
by involving a third review author (VFMT).

2.5 Measures of Treatment Effect

For dichotomous outcomes, the risk ratio (RR) was cal-
culated with 95 % confidence intervals (CIs). For

continuous outcome data, we used the mean difference
with 95 % ClIs for trials that used the same assessment
scale. When trials used different assessment scales, we
used the standardized mean difference with 95 % Cls.

2.6 Dealing with Missing Data

For included studies, we noted levels of attrition. We used
sensitivity analysis to explore the impact of including
studies with high levels of missing data in the overall
assessment of treatment effect. For all outcomes, we car-
ried out analyses on an intention-to-treat basis. We planned
to perform a sensitivity analysis if ten or more studies were
included.

2.7 Assessment of Heterogeneity

The decision to undertake a meta-analysis was made after
data extraction. We examined forest plots to assess
heterogeneity, which we quantified with the I* statistic,
together with the p value from the Chi-squared test for
statistical heterogeneity. We considered results heteroge-
neous if we obtained an I statistic value greater than 50 %
[61]. We decided not to perform subgroup analysis because
of the small number of patients in the studies.

3 Results
3.1 Search Results

A total of 40 potentially eligible studies were identified; 34
of these were excluded after review of abstracts. The full
texts of the remaining six studies were analyzed for eligi-
bility and all of these were included in qualitative and
quantitative synthesis (meta-analysis) (Fig. 1). The six
studies included 411 patients and 764 lesions. Five studies
conducted intra-patient comparison (self-control) and one
analyzed two groups with distinct treatments (one group
treated with monochromatic excimer lamp and the other
with NB-UVB). The time since diagnosis, affected regions,
and extent of disease varied among the studies. All studies
included participants regardless of age or sex. Three studies
were performed in China, one in Belgium, one in France,
and one in both France and Italy. The studies in China
included the largest number of patients. Characteristics of
the included studies are described in Table 1. No ongoing
studies were found in the ClinicalTrials.gov registry.

3.2 Risk of Bias in Included Studies

We present our assessment of the risk of bias in Fig. 2,
which provides a cross-tabulation of each trial for all risk
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79 records retrieved
through database search

40 records after duplicates ’

removed
34 records excluded by title
] and abstracts

[6 full-text articles assessed ]

[40 records screened

6 articles included in
qualitative analysis

6 articles included in
quantitative analysis
(meta-analysis)

Fig. 1 Flow chart of study selection process

of bias items. When evaluating random sequence genera-
tion (selection bias), four studies were classified as having
a low risk of bias [62—64, 66] and two studies had unclear
risk [65, 67]. For allocation concealment (selection bias),
we judged all studies to have an unclear risk of bias. Five
studies had an unclear risk of performance bias (blinding of
participants and personnel) [63—-67] and one study had low
risk of bias [62]. Evaluation of blinding of outcome
assessment (detection bias) showed that four studies had
low risk of bias [62—-65] and two had unclear risk of bias
[66, 67]. For incomplete outcome data (attrition bias), four
studies were considered to have low risk of bias [62, 64, 66,
67] and two had high risk of bias [63, 65]. In relation to
selective reporting (reporting bias), we considered three
studies to be at low risk of bias [62-64] and three at unclear
risk of bias [65-67]. When evaluating other types of bias,
we classified all of the studies as being at unclear risk of
bias.

3.3 Comparison of Excimer Lamp and Excimer
Laser

Three studies compared the efficacy and safety of the
excimer lamp with excimer laser [64, 65, 67]. All three
studies were eligible for meta-analysis for the outcome of
>50 % repigmentation. Meta-analysis revealed no differ-
ence between the devices (RR = 0.97,95 % CI 0.84-1.11)
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(Fig. 3). Two of the studies [64, 67] were eligible for meta-
analysis for the outcome of >75 % repigmentation; again,
meta-analysis revealed no difference between the two
devices (RR = 0.96, 95 % CI 0.71-1.30) (Fig. 4). None of
the studies assessed the secondary outcome (quality of
life).

3.3.1 Repigmentation >50 %

Le Duff et al. [65] reported equivalence between the
excimer lamp and excimer laser in >50 % repigmentation
of vitiligo (p = 0.006). Lesions on the extremities and
bony prominences showed the poorest response to treat-
ment. The authors discuss that their treatment success rate
was lower than that reported in other studies, results they
attributed to the limited number of treatment sessions and
the presence of lesions in difficult-to-treat areas. The
authors observed that the excimer lamp is less expensive
than the laser, allowing a more favorable cost/effectiveness
ratio, although treatment takes a bit longer. The meta-
analysis showed no significant difference between the
excimer lamp and excimer laser in >50 % repigmentation
outcomes (RR = 1.00; 95 % CI 0.41-2.46) (Fig. 3).

Liu et al. [67] concluded that both the excimer lamp and
excimer laser successfully treat depigmentation and found
no difference between the treatments (p > 0.05). Lesions
on the face and neck responded better to treatment than
those on the trunk and limbs. Lesions on the trunk
responded better than those on the extremities. The meta-
analysis showed no significant difference between the two
devices (RR = 0.94; 95 % CI 0.80-1.10) (Fig. 3).

Shi et al. [64] reported that improvement was observed
with both the excimer lamp and excimer laser, and found
no significant difference between the devices in repig-
mentation >50 % (p > 0.05). The meta-analysis showed
no significant difference between the devices (RR = 1.11;
95 % CI 0.86-1.43) (Fig. 3).

3.3.2 Repigmentation >75 %

Le Duff et al. [65] did not measure repigmentation >75 %.
Liu et al. [67] concluded that both the excimer lamp and
excimer laser are efficient and equivalent for repigmenta-
tion >75 %. The meta-analysis showed no significant dif-
ference between the devices (RR =0.88; 95 % CI
0.61-1.26) (Fig. 4). Shi et al. [64] reported no significant
difference in the mean repigmentation time between the
devices (p > 0.05). The meta-analysis showed no signifi-
cant difference between the devices (RR = 1.27; 95 % CI
0.73-2.21) (Fig. 4).
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Casacci (2007)

Le Duff (2010)
Liu (2013)

Shi (2013)
Verhaeghe (2011)

Yan (2013)

Blinding of participants and personnel (performance bias)

Allocation concealment (selection bias)

~ . Random sequence generation (selection bias)

~ . Selective reporting (reporting bias)

~ ‘ . Blinding of outcome assessment (detection bias)
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Fig. 2 Risk of bias summary [62—67]. Plus Low risk of bias, minus
high risk of bias, question mark unclear risk of bias

3.4 Comparison of Excimer Lamp and Narrowband
Ultraviolet B

Three studies compared the excimer lamp with NB-UVB
[62, 63, 66]. All three studies were eligible for meta-
analysis for the outcome of >50 % repigmentation; none of
the three found any difference between the two devices
(RR = 1.14, 95 % CI 0.88-1.48) (Fig. 5). Two of the
studies [62, 63] were eligible for meta-analysis for the
outcome of >75 % repigmentation and also found no dif-
ference between the devices (RR = 1.81, 95 % CI
0.11-29.52) (Fig. 6). None of the studies assessed the
secondary outcome (quality of life).

3.4.1 Repigmentation >50 %

Casacci et al. [63] concluded that improvement was seen
with both the excimer lamp and NB-UVB. Although the
mean repigmentation score was higher for the excimer
lamp (p = 0.04), the meta-analysis showed no significant
difference between the devices (RR = 1.67; 95 % CI
0.74-3.75) (Fig. 5).

Verhaeghe et al. [62] observed that they had poorer
results than previous studies and formed several hypotheses
to explain their outcomes. In contrast to other reports, their
study used an objective measuring instrument to evaluate
repigmentation. Their study also had a limited number of

MEL Laser Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Le Duff (2010) 8 52 8 52 6.5% 1.00 [0.41, 2.46]
Liu (2013) 91 132 94 128 77.9% 0.94 [0.80, 1.10]
Shi (2013) 21 24 19 24 15.5% 1.11[0.86, 1.43]
Total (95% CI) 208 204 100.0% 0.97 [0.84, 1.11]
Total events 120 121

Heterogeneity: Chi? = 1.19, df = 2 (P = 0.55); I> = 0%

Test for overall effect: Z = 0.45 (P = 0.65)

0102 05 1 2 5 10
Favors Laser Favors MEL

Fig. 3 Monochromatic excimer lamp vs. laser (=50 % repigmentation) [64, 65, 67]. CI confidence interval, df degrees of freedom, events
number of lesions that achieved the given repigmentation percentage, MEL monochromatic excimer lamp, M-H statistical method of analysis
(Mantel-Haenszel), total number of lesions treated

MEL Laser Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Liu (2013) 38 132 42 128 79.5% 0.88 [0.61, 1.26]
Shi (2013) 14 24 11 24  20.5% 1.27 [0.73, 2.21]
Total (95% CI) 156 152 100.0% 0.96 [0.71, 1.30]
Total events 52 53

Heterogeneity: Chi® = 1.24, df = 1 (P = 0.26); I* = 20%
Test for overall effect: Z = 0.27 (P = 0.79)

0.01

100

0.1 1 10
Favors Laser Favors MEL

Fig. 4 Monochromatic excimer lamp vs. laser (>75 % repigmentation) [64, 67]. CI confidence interval, df degrees of freedom, events number of
lesions that achieved the given repigmentation percentage, MEL monochromatic excimer lamp, M-H statistical method of analysis (Mantel-
Haenszel), total number of lesions treated
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MEL UVB-NB Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Casacci (2007) 10 21 6 21 9.2% 1.67 [0.74, 3.75] -
Verhaeghe (2011) 0 11 2 11 3.9% 0.20[0.01, 3.74] ¢
Yan (2013) 64 145 56 143 86.9% 1.13[0.86, 1.48] r
Total (95% CI) 177 175 100.0% 1.14 [0.88, 1.48]
Total events 74 64

Heterogeneity: Chi? = 2.20, df = 2 (P = 0.33); I° = 9%
Test for overall effect: Z = 1.00 (P = 0.32)

0102 05 1 2 5 10
Favors UVB-NB Favors MEL

Fig. 5 Monochromatic excimer lamp vs. narrowband Ultraviolet B (>50 % repigmentation) [62, 63, 66]. CI confidence interval, df degrees of
freedom, events number of lesions that achieved the given repigmentation percentage, MEL monochromatic excimer lamp, M-H statistical
method of analysis (Mantel-Haenszel), NB-UVB narrowband ultraviolet B, total number of lesions treated

MEL UVB-NB Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Casacci (2007) 6 21 1 21  58.5% 6.00 [0.79, 45.63] | >
Verhaeghe (2011) 0 11 1 11 41.5% 0.33[0.02, 7.39] ¢ L]
Total (95% CI) 32 32 100.0% 1.81 [0.11, 29.52] R
Total events 6 2

e Tan? . Chi2 = - = 12 = 579 — . } —
Heterogeneity: Tau® = 2.39; Chi 2.34,df =1 (P =0.13); | 57% 0102 05 1 2 T 10

Test for overall effect: Z = 0.42 (P = 0.68)

Favors UVB-NB Favors MEL

Fig. 6 Monochromatic excimer lamp vs. narrowband Ultraviolet B (>75 % repigmentation) [62, 63]. CI confidence interval, df degrees of
freedom, events number of lesions that achieved the given repigmentation percentage, MEL monochromatic excimer lamp, M-H statistical
method of analysis (Mantel-Haenszel), NB-UVB narrowband ultraviolet B, fotal number of lesions treated

treatment sessions and lesions. Finally, the small number of
patients in their study could have played a role in their
results. The meta-analysis showed no significant difference
between excimer lamp and NB-UVB devices for the out-
come of repigmentation >50 % (RR = 0.20; 95 % CI
0.01-3.74) (Fig. 5).

Yan et al. [66] concluded that patients under 12 years of
age showed better repigmentation with both the excimer
lamp and NB-UVB treatment (p < 0.05). Lesions located
on the face and neck had better repigmentation scores with
excimer lamp treatment (p < 0.05) and lesions on the limbs
had better repigmentation with NB-UVB (p < 0.05). The
meta-analysis showed that there was no significant differ-
ence between the devices for the outcome measure of
repigmentation >50 % (RR = 1.13; 95 % CI 0.86-1.48)
(Fig. 5).

3.4.2 Repigmentation >75 %

Casacci et al. [63] concluded that the cumulative UV light
dose for lesions treated with an excimer lamp was lower
than that necessary with NB-UVB (p < 0.0001). The meta-
analysis showed no significant difference between the
devices for the outcome measure of repigmentation >75 %
(RR = 6.0; 95 % CI 0.79-45.63) (Fig. 6). Verhaeghe et al.

[62] confirmed the efficacy of both the excimer lamp and
NB-UVB. The meta-analysis showed no significant dif-
ference between the devices for the outcome measure of
repigmentation >75 % (RR = 0.33; 95 % CI 0.02-7.39)
(Fig. 6). Yan et al. [66] did not measure repigmentation
>75 %.

3.5 Adverse Effects

Le Duff et al. [65] reported that both the excimer lamp and
excimer laser were well-tolerated, although one blister
occurred with the lamp and three blisters with the laser.
They observed that the lamp induced more erythema than
the laser, suggesting that the devices have different pho-
tobiological effects at the cellular level. Liu et al. [67]
reported that one patient had a burning sensation and one
developed a blister and dryness; however, the study did not
specify which treatment (excimer lamp or laser) caused the
reactions. Shi et al. [64] concluded that the adverse effects
of both the excimer lamp and laser were mild. The majority
of patients (85.7 % with the lamp and 92.9 % with laser)
had persistent erythema, which was well-tolerated. Casacci
et al. [63] reported similar adverse effects with both the
excimer lamp and NB-UVB, restricted to symptomatic
erythema with no blistering or bullous reactions.
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Verhaeghe et al. [62] reported that adverse effects included
erythema in all patients after about half of the treatment
sessions. Three patients reported mild burning or pain, on
two or three occasions each. Yan et al. [66] observed that
patients in the lamp group experienced redness and a
burning sensation, but that symptoms disappeared with
silicone gel application; 16 patients had bullous reactions,
necessitating a 2-week treatment interruption. In the NB-
UVB group, nine patients experienced burning, pruritus,
and dryness. None of these effects interfered with treatment
in either group.

4 Discussion

In recent years, numerous reports have highlighted the
importance of phototherapy in the treatment of vitiligo.
The present systematic review found that NB-UVB, exci-
mer lasers, and excimer lamps are all effective in the
treatment of vitiligo; meta-analysis revealed no significant
differences in efficacy among the three devices when
evaluating repigmentation >50 and >75 %. The treatments
were most effective in lesions located on the face, whereas
lesions on the extremities had the worst response, a finding
that is in agreement with the literature.

This review and meta-analysis has limitations. First,
therapies in these studies varied in duration and fre-
quency of treatment, complicating comparisons between
studies. Three studies [62, 64, 66] included stable and
active vitiligo, while three studies [63, 65, 67] did not
mention stability or activity of the disease, which could
influence the results. Second, none of the studies defined
disease activity. Third, the mean patient age and mean
duration of disease varied considerably among studies.
Fourth, the NB-UVB devices used in the studies varied
in dimension and in numbers of UVB tubes, with pos-
sible differences in irradiance. A recent study demon-
strated the influence of irradiance differences on pigment
cell development [68]. Finally, none of the studies
evaluated quality of life.

In a systematic review evaluating 308-nm excimer laser
treatment for vitiligo, Sun et al. [69] concluded that there
was no difference between excimer laser and excimer lamp
treatment. In a systematic review evaluating the treatment
of vitiligo with NB-UVB, Xiao et al. [70] found no dif-
ference between excimer lamp and NB-UVB treatment.
These findings are in agreement with those of the present
review. Our study differed from the above because we
focused on excimer lamp treatment and included studies
published in any language, which provided a considerably
larger number of patients. To our knowledge, this sys-
tematic review is the first to focus on the safety and effi-
cacy of excimer lamp treatment in vitiligo.
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5 Conclusion

We aimed to systematically review and meta-analyze
published data comparing the efficacy and adverse effects
of monochromatic excimer lamps versus excimer lasers
and NB-UVB in treating vitiligo. Based on this review,
excimer lamps, excimer lasers, and NB-UVB are all safe
and effective in repigmentation of vitiligo lesions. The
adverse effects of treatment are mild and acceptable,
including pruritus, burning sensation, and dryness. None of
these effects interfered with treatment in the included
studies. From a practical standpoint, safety, effectiveness,
and cost should be considered when choosing equipment.
Randomized controlled trials with greater numbers of
patients and better methodological quality, including more
clearly defined criteria for patient recruitment and a stan-
dardized method of measuring repigmentation, are needed
to assess the efficacy and safety of phototherapy in patients
with vitiligo. Because vitiligo can have a great negative
social impact [9—-12], we consider it relevant to evaluate the
quality of life of treated individuals. Future trials should be
conducted over a longer time period to determine the safety
and long-term effects of phototherapy.
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