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SUMMARY Although the outcomes of various treatment modalities
for vitiligo have been studied extensively, the influence of the partici-
pant’s characteristics on treatment response has not been thoroughly
investigated. Therefore, we retrospectively investigated treatment ef-
fects and their association with clinical characteristics in Japanese pa-
tients with vitiligo. The charts of patients with vitiligo treated in our in-
stitution were reviewed. Clinical response was evaluated as a marked
response rate, defined as repigmentation in >75% of the initial lesion-
al area. 162 patients were treated with phototherapy, while 69 were
treated with topical mono-therapy. The patients treated with photo-
therapy and those treated with both phototherapy and topical treat-
ment demonstrated significantly higher clinical response rates com-
pared to patients treated solely with topical mono-therapy (marked
response rate: 19.1% vs. 5.8%, P<0.05; and 23.5% vs. 5.8%, P<0.01, re-
spectively). Among the phototherapy-treated patients, younger sub-
jects (<15 years old) were more responsive to phototherapy compared
to older patients (37.0% vs. 15.6%; P=0.015). The disease subtypes did
not affect treatment response. In conclusion, phototherapy appears
to have a therapeutic effect superior to topical mono-therapy on both
focal and generalized vitiligo, especially in younger patients. Thus, any
type of psychosocially devastating lesions in a pediatric patient may
be a good target for phototherapy.
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INTRODUCTION

Vitiligo is a common, acquired, depigmenting
disease caused by selective destruction of cutane-
ous melanocytes. This disfiguring disease affects
both sexes equally and can be developed at any age.
The reported prevalence of vitiligo is 0.5% to 1%,
and this disorder significantly impairs the patients’
quality of life (1). While genetic, autoimmune, neu-
ronal, biochemical, oxidative stress-induced, and
viral mechanisms have been proposed, the precise

etiology remains to be determined. There are vari-
ous treatment options for vitiligo that include pho-
totherapy (psoralen and ultraviolet A (PUVA), narrow
band ultraviolet B (NBUVB), and 308-nm excimer
laser), topical therapy (topical corticosteroids, topi-
cal vitamin D3 analogues, and topical calcineurin in-
hibitors), and surgical therapy (suction blister grafts,
split thickness grafts, and minigrafts). Several review
articles concluded that topical corticosteroids are the
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intervention of choice for localized vitiligo, and that
phototherapy is the intervention of choice for gener-
alized vitiligo (2,3). However, since previous studies
had varied designs and outcome measurements, no
definitive treatment strategy has been established to
date (4). In addition, variations in participants’charac-
teristics, including skin color, age or duration of the
disease, and extent and type of vitiligo may cause the
response to treatment to vary (4). Thus, it is impor-
tant to accumulate enough evidence to create a stan-
dardized treatment protocol. With this in mind, we
conducted a retrospective study of vitiligo patients
in our institution in order to evaluate the response to
various types of treatments and their association with
the clinical characteristics of the patients.

METHODS

The study included patients with vitiligo who vis-
ited the Department of Dermatology at the Juntendo
University Hospital from 2006 to 2011. We obtained
written, informed consent from each patient as well
as approval from the institutional review board. The
patients’ characteristics (age, age of onset, duration,
sex, family history, comorbidities, disease localiza-
tion, disease subtypes (1), and the presence of halo
nevi and the Kobner phenomenon) and the treat-
ment course were recorded. Laboratory results, in-
cluding thyroid function tests (thyroid stimulating
hormone, free T4, anti-thyroglobulin antibodies, and
anti-thyroid peroxidase antibodies) and the presence
of other autoantibodies, were also assessed.

When phototherapy was used, the modalities,
treatment duration, frequency, initial dose, total
amount of irradiation, adverse events (AEs), and
concomitant use of topical therapy (corticosteroids,
calcineurin inhibitors, and vitamin D3 analogues)
were noted. The mean initial doses were 0.28 J/cm?
for PUVA, 0.24 J/cm? for NBUVB, and 0.14 J/cm? for
excimer laser. The optimal maintenance dose was
set below the minimal erythema dose. Topical me-
thoxypsoralen was applied prior to PUVA exposure.
Liver and renal function tests were also performed
before PUVA was started. Over 6-months of topical
treatment, either as the sole treatment or along with
phototherapy, were taken into account. Due to the
potential risk of carcinogenesis, topical calcineurin
inhibitors were not used with phototherapy.

Clinical outcomes were evaluated using the fol-
lowing repigmentation grading: no response, mild
response (<25% repigmentation), moderate re-
sponse (25% to 50% repigmentation), good response
(50% to 75% repigmentation), and marked response
(>75% repigmentation) (5). Statistical analyses were

performed using the Mann-Whitney U-test for two-
group comparisons and Fisher’s exact probability test
for the analysis of frequencies. Bonferroni correction
was used in multiple comparisons. Statistical signifi-
cance was defined as a P value of <0.05.

RESULTS

Patient characteristics are summarized in Table 1.
We analyzed the data of 121 men and 110 women.
The most common lesional site was the face (56.7%),
followed by the chest and abdomen (35.6%), hands
(26.6%), and the neck (25.8%). Vitiligo vulgaris was
the most common subtype (42.9%). Topical vitamin
D, derivatives were used for 48.9% of the patients, as
well as topical corticosteroids (39.1%) and topical cal-

Table 1. Subject characteristics

Value
Characteristc n =231
Age (years) 38.2+23.0
Age at onset (years) 33.1+23.0
Duration (years) 49+9.0
Sex (male/female) 121/110
Halo nevi (%) 2.1
Family history of vitiligo (%) 34
ANA titer >160 (%) 2.6
Abnormal TFTs (%) 10.3
Subtypes (%)
Acrofacial 7.7
Focal 29.6
Segmental 18.9
Universal 0.9
Vulgaris 429
Localization (%)
Head 14.2
Face 56.7
Neck 25.8
Chest/abdomen 356
Back 15.5
Upper extremities 18.9
Lower extremities 15.0
Groin 19.3
Hands 26.6
Feet 7.7
Comorbidities (%)
Hypothyroidism 3.0
Hyperthyroidism 0.4
Alopecia areata 43
Atopic dermatitis 6.1

ANA = Anti-nuclear antibody; TFTs = thyroid function tests.
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Table 2. Clinical efficacy of different treatment options in vitiligo

Marked Good Moderate Mild
N response response response response  No response
Phototherapy 162 31 (19.1%)* 56 (34.6%) 23 (14.2%) 43 (26.5%) 9 (5.6%)
Phototherapy with topical
therapy 81 19 (23.5%)t 25 (30.9%) 14 (17.3%) 19 (23.5%) 4 (4.9%)
Mono-phototherapy 81 12 (14.8%) 31 (38.3%) 9(11.1%) 24 (29.6%) 5(6.2%)
Topical mono-therapy 69 4 (5.8%)*t 37 (53.6%) 3(4.3%) 18 (26.1%) 7 (10.1%)
Subtypes of phototherapy-
treated patients
Acrofacial 14 3(21.4%) 6 (42.9%) 0 (0%) 4 (28.6%) 1(7.1%)
Focal 50 11 (22.0%) 24 (48.0%) 1(2.0%) 12 (24.0%) 2 (4.0%)
Segmental 25 4 (16.0%) 11 (44.0%) 0 (0%) 10 (40.0%) 0 (0%)
Universal 2 0 (0%) 0 (0%) 1 (50.0%) 1 (50.0%) 0 (0%)
Vulgaris 71 13 (18.3%) 15(21.1%) 21 (29.6%) 16 (22.5%) 6 (8.5%)
PUVA 14 6 (42.9%) 4 (28.6%) 1(8.3%) 2 (14.3%) 1(7.1%)
NBUVB 39 5(12.8%) 12 (30.8%) 8(20.5%) 11 (28.2%) 3(7.7%)
Excimer 109 20 (18.3%) 40 (36.7%) 14 (12.8%) 30 (27.5%) 5 (4.6%)

PUVA = Proralen and ultraviolet A; NBUVB = Narrow band ultraviolet B

cineurin inhibitors (7.3%). A small percentage of the
patients (2.1%) underwent suction blister grafts as a
surgical procedure. Atopic dermatitis was the most
common comorbidity (6.8% men and 5.8% women)
followed by alopecia areata (3.4% men and 5.8%
women), asthma (3.4% men and 3.9% women), and
hypothyroidism (0.9% men and 5.8% women).

Out of all patients, 162 were treated with photo-
therapy, and the remaining 69 patients were treated
with topical mono-therapy. The efficacy of photo-
therapy was clearly superior to that of topical mono-
therapy, with marked response rates of 19.1% and
5.8%, respectively (P < 0.05, Table 2). There were no
differences in therapeutic response to phototherapy
based on disease subtypes. Marked response rates
were 21.4% (acrofacial), 22% (focal), 16% (segmental),
and 18.3% (vulgaris). Among the 162 patients who
received phototherapy, 14, 39, and 109 were treated
with PUVA, NBUVB, and excimer laser, respectively.
The mean number of irradiations in each modality
was 21.6, 34.5, and 39.3, respectively. Of those treat-
ed with PUVA, 42.9% showed marked improvement,
whereas 12.8% of those treated with NBUVB and
18.3% of those treated with excimer laser showed
marked responses (Table 2). Thus, the marked re-
sponse rate to PUVA (42.9%) was significantly higher
compared with non-PUVA phototherapy (15.9%; P =
0.023).

Concomitant use of topical medicine with photo-
therapy has been reported to improve the therapeu-
tic outcome in some cases (6,7). Therefore, we also in-
vestigated whether administering topical therapy in
addition to phototherapy improved therapeutic out-
comes in this study population. Among the 162 pa-
tients treated with phototherapy, 81 were also treated
with topical therapy, whereas the remaining 81 were
treated with mono-phototherapy. Concomitant use
of phototherapy and topical ointment demonstrated
significantly higher treatment efficacy compared to
topical mono-therapy, and tended to show better ef-
ficacy than mono-phototherapy (marked response:
23.5% vs. 5.8%, P = 0.0029; 23.5% vs. 14.8%; P = 0.17;
Table 2).

A previous study reported that vitiligo patients
under 15 years of age were more susceptible to pho-
totherapy (5). Thus, we performed a separate analysis
of this population. As expected, patients <15 years
of age (n = 26) were more responsive to photother-
apy compared with patients >15 years old (n = 136;
marked response: 37.0% vs. 15.6%; P = 0.015). There
were no significant differences in disease duration,
sex, or disease subtypes between the two age groups
(Table 3).

Adverse reactions to either therapy were mild,
and no patients discontinued the treatment. In pa-
tients treated with phototherapy, there were 20 cases
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(12.3%) of mild burns and 14 cases (8.6%) of skin ir-
ritation. In topically treated patients, four cases of
telangiectasia, two cases of skin irritation, one case
of hypertrichosis, and one case of skin atrophy were
also observed.

DISCUSSION

Currently, no optimal therapeutic strategy for the
treatment of vitiligo has been defined. Phototherapy
markedly improves the clinical picture in many cases,
but a cure has not been achieved. In addition, the
therapeutic effect varies among patients, and the
treated patients often fail to maintain their initial re-
sponse to phototherapy (8). However, considering
the psychologically devastating nature of the disease,
improvement in treatment outcomes is highly desir-
able.

As expected, phototherapy, especially the combi-
nation of phototherapy and topical therapy, was sig-
nificantly more effective than topical mono-therapy.
Importantly, in the group treated with phototherapy,
patients under 15 years of age were significantly
more responsive to treatment. Although there is no
consensus on the superior efficacy of phototherapy
in younger patients, there are two previous studies
that also support our finding. In an observational,
prospective study, Percivalle et al. (5) demonstrated
that 14.3% of 28 patients between 3 and 15 years
of age achieved repigmentation of >75%. This re-
sult was better than that of their previous study in
an adult population, which showed that 3.8% of 53
adult patients achieved repigmentation of >75% (9).
Furthermore, Brazzelli et al. (10) showed in a prospec-
tive study of 60 cases that patients under 20 years
achieved a higher repigmentation rate in lesions of
the neck and the extremities than patients >20 years
old. Although the mechanism underlying improved
outcomes in younger patients has not been eluci-
dated, it may be partly attributed to the aging of re-
sidual melanocytes in the lesional skin. While vitiligo
is caused by a selective destruction of melanocytes,
these cells are unlikely to be completely lost even in
the lesional skin of vitiligo (11). The density of mela-
nocytes is reported to decrease progressively during
adulthood by approximately 10% per decade (12). Al-
though both PUVA and NBUVB promote melanocyte
migration and proliferation, and create a favorable
environment for melanocyte growth (13,14), aging
may diminish these effects on residual melanocytes
in the lesional skin. Taken together, phototherapy ap-
pears to be a good treatment option, especially for
pediatric vitiligo patients.

In our study, phototherapy was considered as a

Table 3. Comparison of pediatric and adult pa-
tients with vitiligo treated with phototherapy

<15yearsold >15yearsold

n=26 n=136
Duration (years) 14+£15 56+12.0
Sex (male/female ratio) 0.9 1.7
Subtypes (%)
Acrofacial 0 104
Focal 0 1.5
Segmental 423 27.6
Universal 64.6 12.7
Vulgaris 26.9 47.8
Treatment response (%)
Marked response 37.0% 15.6*
Good response 444 32.6
Moderate response 0 17.0
Mild response 18.5 28.1
No response 0 6.7

*P < 0.05

treatment of choice only in adult and pediatric pa-
tients who could not be adequately managed with
topical treatment. Since previous studies have demon-
strated the effectiveness and safety of phototherapy,
including NBUVB and excimer laser, both in pediatric
patients and adults (15,17), we used these treatments
for pediatric patients with vitiligo, while carefully
observing adverse reactions. A recent guideline also
suggests phototherapy as a treatment of choice when
more conservative treatment is ineffective (18). In our
study, the safety assessment revealed mild burns in
12.3% and skin irritation in 8.6% of the phototherapy-
treated patients, all of which resolved spontaneously.
Sofar, skin cancer did not emerge in neither adults nor
children treated with phototherapy in our institution.
However, unlike NBUVB (19), PUVA carries a slightly
increased risk of both non-melanoma skin cancer and
melanoma (20-22). Premature photoaging of the skin
is also a concern with prolonged use of phototherapy
(23).Therefore, it is necessary to provide patients with
an extensive explanation of these possible long-term
adverse effects, and obtain written informed consent
before the use of phototherapy. Long-term follow-up
is also necessary, especially for children.

With regard to the modalities of phototherapy,
many previous studies have shown that NBUVB has
equivalent or higher rates of repigmentation com-
pared to PUVA (63% vs. 51%), although PUVA may
yield a quicker response (3)- According to Hong et al.
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(24), excimer laser has a better clinical outcome than
NBUVB. In contrast, the clinical efficacy of PUVA was
superior to that of both NBUVB and excimer laser
in our study. However, the number of the patients
treated with PUVA was relatively small compared
with those treated with NBUVB or excimer laser, be-
cause the latter two modalities are now the most fre-
quently used in our institution. The small number of
PUVA-treated patients may be partly responsible for
the difference in treatment efficacy between the two
studies. However, PUVA may be more effective for a
certain population of patients with vitiligo, and thus
further investigation is needed.

Our results showed that the clinical subtypes of
vitiligo did not affect the response to phototherapy.
Although several previous studies reported that seg-
mental vitiligo is less likely to respond to photothera-
py, this finding is not always consistent with other ob-
servations (25). As excimer laser can only be applied
to a limited, small, depigmented lesion, phototherapy
should be considered for both focal and generalized
depigmentation.

CONCLUSION

Our retrospective study suggests that photothera-
py has a positive therapeutic effect on both focal and
generalized vitiligo, especially in younger patients.
Therefore, even a small, limited, depigmented lesion
in a pediatric patient can be a good target for photo-
therapy if the symptom is psychosocially devastating.
Since our study has some limitations due to its ret-
rospective nature and the small number of patients,
further accumulation of evidence is recommended.

References

1. Alikhan A, Felsten LM, Daly M, Petronic-Rosic V.
Vitiligo: a comprehensive overview Part |. Intro-
duction, epidemiology, quality of life, diagnosis,
differential diagnosis, associations, histopatho-
logy, etiology, and work-up. J Am Acad Dermatol
2011,;65:473-91.

2. ForschnerT, Buchholtz S, Stockfleth E. Current sta-
te of vitiligo therapy--evidence-based analysis of
the literature. J Dtsch Dermatol Ges 2007;5:467-
75.

3. Njoo MD, Spuls PI, Bos JD, Westerhof W, Bossuyt
PM. Nonsurgical repigmentation therapies in viti-
ligo. Meta-analysis of the literature. Arch Dermatol
1998;134:1532-40.

4. Whitton ME, Pinart M, Batchelor J, Lushey C, Leo-
nardi-Bee J, Gonzalez U. Interventions for vitiligo.
Cochrane Database Syst Rev 2010:CD003263.

5. Percivalle S, Piccinno R, Caccialanza M, Forti S.
Narrowband ultraviolet B phototherapy in child-
hood vitiligo: evaluation of results in 28 patients.
Pediatr Dermatol 2012;29:160-5.

6. Goktas EO, Aydin F, Senturk N, Canturk MT, Turanli
AY. Combination of narrow band UVB and topical
calcipotriol for the treatment of vitiligo. J Eur Acad
Dermatol Venereol 2006;20:553-7.

7. Ermis O, Alpsoy E, Cetin L, Yilmaz E. Is the efficacy
of psoralen plus ultraviolet A therapy for vitiligo
enhanced by concurrent topical calcipotriol? A
placebo-controlled double-blind study. Br J Der-
matol 2001;145:472-5.

8. Sitek JC, Loeb M, Ronnevig JR. Narrowband UVB
therapy for vitiligo: does the repigmentation last?
J Eur Acad Dermatol Venereol 2007;21:891-6.

9. Percivalle S, Piccino R, Caccialanza M, Forti S. Nar-
rowband UVB phototherapy in vitiligo: evaluation
of results in 53 patients. G Ital Dermatol Venereol
2008;143:9-14.

10. BrazzelliV, Antoninetti M, Palazzini S, Barbagallo T,
De Silvestri A, Borroni G. Critical evaluation of the
variants influencing the clinical response of viti-
ligo: study of 60 cases treated with ultraviolet B
narrow-band phototherapy. J Eur Acad Dermatol
Venereol 2007;21:1369-74.

11. Kyriakis KP, Palamaras |, Tsele E, Michailides C, Ter-
zoudi S. Case detection rates of vitiligo by gender
and age. Int J Dermatol 2009;48:328-9.

12. Gilchrest BA, Blog FB, Szabo G. Effects of aging
and chronic sun exposure on melanocytes in hu-
man skin. J Invest Dermatol 1979;73:141-3.

13.Wu CS, Lan CC, Wang LF, Chen GS, Yu HS. Effects of
psoralen plus ultraviolet A irradiation on cultured
epidermal cells in vitro and patients with vitiligo
in vivo. Br J Dermatol 2007;156:122-9.

14. Abdel-Naser MB, Hann SK, Bystryn JC. Oral psora-
len with UV-A therapy releases circulating growth
factor(s) that stimulates cell proliferation. Arch
Dermatol 1997;133:1530-3.

15. Kanwar AJ, Dogra S. Narrow-band UVB for the tre-
atment of generalized vitiligo in children. Clin Exp
Dermatol 2005;30:332-6.

16. Brazzelli V, Prestinari F, Castello M, Bellani E, Ro-
veda E, Barbagallo T, et al. Useful treatment of vi-
tiligo in 10 children with UV-B narrowband (311
nm). Pediatr Dermatol 2005;22:257-61.

17. Hofer A, Hassan AS, Legat FJ, Kerl H, Wolf P. Op-
timal weekly frequency of 308-nm excimer la-
ser treatment in vitiligo patients. Br J Dermatol
2005;152:981-5.

17



Yoshida et al.
Treatment results in vitiligo

Acta Dermatovenerol Croat
2014;22(1):13-18

18.

19.

20.

21.

22,

Gawkrodger DJ, Ormerod AD, Shaw L, Mauri-Sole
I, Whitton ME, Watts MJ, et al. Guideline for the
diagnosis and management of vitiligo. Br J Der-
matol 2008;159:1051-76.

Hearn RM, Kerr AC, Rahim KF, Ferguson J, Dawe RS.
Incidence of skin cancers in 3867 patients treated
with narrow-band ultraviolet B phototherapy. BrJ
Dermatol 2008;159:931-5.

Shephard SE, Panizzon RG. Carcinogenic risk of
bath PUVA in comparison to oral PUVA therapy.
Dermatology 1999;199:106-12.

Patel RV, Clark LN, Lebwohl M, Weinberg JM. Tre-
atments for psoriasis and the risk of malignancy. J
Am Acad Dermatol 2009;60:1001-17.

Park HS, Lee YS, Chun DK. Squamous cell carcino-
ma in vitiligo lesion after long-term PUVA therapy.
J Eur Acad Dermatol Venereol 2003;17:578-80.

23.

24,

25.

Felsten LM, Alikhan A, Petronic-Rosic V. Vitiligo:
a comprehensive overview Part Il: treatment op-
tions and approach to treatment. J Am Acad Der-
matol 2011;65:493-514.

Hong SB, Park HH, Lee MH. Short-term effects of
308-nm xenon-chloride excimer laser and narrow-
band ultraviolet B in the treatment of vitiligo: a
comparative study. J Korean Med Sci 2005;20:273-
8.

Do JE, Shin JY, Kim DY, Hann SK, Oh SH. The effect
of 308nm excimer laser on segmental vitiligo: a
retrospective study of 80 patients with segmen-
tal vitiligo. Photodermatol Photoimmunol Photo-
med 2011;27:147-51.



