Photodermatol Photoimmunol Photomed 2006; 22: 214–216
Blackwell Munksgaard

r 2006 The Authors.
Journal compilation r 2006 Blackwell Munksgaard

Brief communication

Ultraviolet A in vitiligo
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Both types of Ultraviolet (UV), UVB (290–320 nm)
and UVA (320–400 nm), produce increased pigmentation or tanning. However, no evaluation of UVA alone
in the treatment of vitiligo has been reported. Therefore, it was the purpose of this work to study the
pigmentogenic effect of UVA (5 and 15 J/cm2) in
vitiligo. The study included 20 randomly selected
patients with vitiligo involving more than 30% of the
body surface area with a bilateral/symmetrical distribution. They were equally divided into two groups each

of 10 patients. All patients received three weekly
sessions of UVA, 15 J/cm2 in group I and 5 J/cm2 in
group II, a total of 48 sessions over 16 weeks. Overall
pigmentation of 60% and above was recorded in 50%
and 10% of patients in groups I and II, respectively.
We conclude that broadband UVA alone, without
psoralens, and in appropriate doses may be of important therapeutic value in vitiligo.

A

Both types of UV will produce increased number
and activity of melanocytes, increased melanin density, elongation and branching of dendrites, ending by
increased transfer of more heavily melanized melanosomes to keratinocytes, which is seen by the naked eye
as increased pigmentation or tanning (1, 3).
The aim of this work is to study the pigmentogenic
effect of UVA in vitiligo using two different doses,
namely, 5 and 15 J/cm2.

mong the many lines of treatment used in the
management of vitiligo, psoralen and ultraviolet A and narrow-band 311 UVB (NB-UVB) are well
documented.
When solar exposure of the skin occurs, a biphasic
process takes place. First, is the immediate pigment
darkening (IPD) caused by UVA, which starts
seconds after exposure and fades within minutes. If
large or continuous doses are given, pigmentation
will persist for several days and will blend with the
second pigmentary stage, namely delayed tanning
(DT). This is usually produced by UVB, appearing
72 h after exposure and fading away gradually.
IPD is caused by oxidation and redistribution of
already present melanin, whereas DT is caused by
the formation of new melanin (1). So, it is clear
that UVA may produce both types of pigmentary
responses if sufﬁciently large or continuous doses
are given. These large doses were suggested to range
from 8 to 25 J/cm2 (2), leading to persistent pigment
darkening.
Among the other differences that exist between the
pigmentary skin response to UVR, UVB was found to
produce more erythema than tanning in fair-skinned
individuals (skin types I and II), while UVA will
produce more tanning than erythema in dark-skinned
individuals (skin types III and IV) (1).
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Patients and methods
Our study included 20 patients with generalized vitiligo (17 females and three males), who had not
received local or systemic treatment for at least 1
month, with a mean age of 28 years. Patients were
randomly divided into two groups each of 10 patients.
Group I received UVA (15 J/cm2) and group II
received UVA (5 J/cm2) in each session throughout
the study. They were subjected to a total body broadband UVA (BB-UVA) phototherapy unit (UV1000
Waldmann lighting, Villingen Schwenningen, Germany) equipped with 26 UVA lamps emitting a
radiation spectrum of 315–400 nm with a peak of
365 nm. Patients received therapy three times weekly
for 16 weeks (a total of 48 sessions). Patients were
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Table 1. Comparison of different patients’ responses after 48 sessions
of phototherapy regimens in 20 vitiligo patients

Group 1
Group 2

Treatment
Failure
(24 sessions)

Poor
0–40%

Moderate
40–60%

Good and
very good
460%

2 (20%)
3 (30%)

2 (20%)
4 (40%)

1 (10%)
2 (20%)

5 (50%)
1 (10%)

Fig. 1. Lesions on elbows before treatment using UVA
15 J/cm2.

evaluated every 2 weeks and photographs were taken
at sessions 0, 24 and 48 (Fig. 1).

Fig. 2. Lesions on elbows after 48 sessions of UVA
15 J/cm2.

Results
Perifollicular and/or peripheral pigmentation were
considered as an initial response. Treatment failure
was considered when no initial response occurred up
to the 24th session (Table 1).
Percentage of good and very good responders
(460% overall re-pigmentation) at 48 sessions was
in 50% of patients in group I and 10% in group II
(Table 1).

Discussion
To our knowledge, no studies evaluating UVA in
vitiligo were reported in the literature. However, cell
culture studies on normal human melanocytes showed
that only a high dose of UVA (7.2 J/cm2) induced
slight up-regulation of the activation marker HMB-45
with an increase in melanin content and down-regulation of the proliferation marker Ki-67 (4). This could
explain the better therapeutic efﬁcacy of the higher
dose of UVA (15 J/cm2) than the lower dose (5 J/cm2)
obtained in this study. The 5 J/cm2 dose was chosen to
try to ﬁnd the least possible dose that could be
effective, whereas the 15 J/cm2 dose was chosen because it is a moderately high dose.
One would expect that BB-UVA would have a
sufﬁcient pigmentogenic effect. This could be explained by the fact that the wave bands 320–340 nm
(UVA2) induce pigmentation through DNA damage
similar to the UVB mechanism, while the rest of the

spectrum, 340–400 nm (UVA1), induces pigmentation
through a different mechanism that is oxygen dependent (5). Therefore, BB-UVA would probably induce
pigmentation by the two mechanisms.
The 60% success of BB-UVA therapy in repigmenting vitiligo patients by three weekly sessions
at a dose of 15 J/cm2 over 16 weeks is described here
(Fig. 2).
We may conclude that the use of UVA 15 J/cm2
may be of important therapeutic value in vitiligo, thus
sparing the side effects of added psoralen and can be
given for relatively shorter periods, thus decreasing
any potential side effects.
Further studies could also follow to ﬁnd out the
least dose trying 8, 10, 12, 17 and 20 J/cm2 that would
give the best response. Two sessions weekly could also
be tried and compared with the usual three-sessions
weekly regimen. The duration of treatment could also
be studied to compare the best results after 6, 8 and 12
months.

References
1. Mc Gregor J, Hawk J. Acute effects of ultraviolet radiation on
the skin. In: Freedberg I, Eisen A, Wolf K, Austen K, Godsmith L, Katz S, Fitzpatrick T, eds Fitzpatrick’s dermatology
in general medicine (chapter 134); Vol. 19, 5th edn. New York:
Mc Graw-Hill, 1999; 1555.
2. Kullavanijaya P, Lim H. Photoprotection. J Am Acad Dermatol 2005; 52: 937–958.

215

El-Mofty et al.
3. Dillman A. Photobiology of skin pigmentation. In: Levine N,
ed. Pigmentation and pigmentary disorders. London: CRC
Press, 1993; 61.
4. Onuma H, Mastui C, Morohashi M. Quantitative analysis of
the proliferation of epidermal cells using a human skin organ
culture system and the effect of Dbc AMP using markers of
proliferation (Brdu, ki-67 PCNA). Arch Dermatol Res 2000;
293: 133–138.
5. Gange RW. Comparison of pigment responses in human skin
to UVB and UVA radiation. I. Prog Clin Biol Res 1988; 256:
475–485.

216

Accepted for publication 24 February 2006

Corresponding author:
Medhat El-Mofty
30 Shagaret El Dorr
Zalmalek 11211
Cairo, Egypt
e-mail: medhatelmofty@hotmail.com

