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ABSTRACT

Background: The details of phototherapy practices for vitiligo have been rarely studied. 
Objective: To explore the details of phototherapy practices for vitiligo among dermatologists. 
Methods: A self-administered questionnaire about the details of phototherapy practices 
for vitiligo was distributed to all dermatologists attending a national general dermatology 
conference in Riyadh, Saudi Arabia, in 2008. Results: Questionnaires were returned by 121 
of 140 participants (response rate = 86.4%). The mean age of the respondents was 39.34 
± 9.7 years, and 65% were males. One hundred eight of 110 (98.2%) respondents provided 
phototherapy to their vitiligo patients. The mean number of vitiligo patients who underwent 
phototherapy each week per dermatologist’s office was 18 ± 2.26. Narrowband ultraviolet B 
(NB-UVB) was the most common modality chosen to treat generalized vitiligo (84%). Excimer 
laser was the most common modality used to treat focal and segmental vitiligo (53% and 
39%, respectively). Sixty-eight percent of dermatologists administered a fixed starting dose 
of NB-UVB to all patients, whereas 31% used the minimal erythema dose as a guide. Fifty 
percent reported that NB-UVB resulted in better color matching with the surrounding skin. 
Thirty-seven percent favored NB-UVB over psoralen + ultraviolet A for a faster response, and 
31% preferred NB-UVB for a pigmentation that is more durable. Forty-seven percent (50/106) 
of the respondents limited the number of phototherapy sessions to reduce the risks of skin 
cancer. However, no respondent reported any skin cancer incidence in phototherapy-treated 
vitiligo patients. Conclusion: There is a need for phototherapy guidelines for the treatment 
of vitiligo in patients with skin of color.
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INTRODUCTION 

Vitiligo is an acquired cutaneous depigmentation 
disorder that affects approximately 1 to 2% of the 
world’s population, with no predilection for age, 
gender, or ethnic background.[1] Vitiligo is difficult 
to treat, although various nonsurgical and surgical 
treatment modalities have been mentioned in the 

literature.[2] The progressive depigmentation of the 
skin that characterizes vitiligo is associated with a loss 
of melanocytes from the basal layer of the epidermis.[3]

Narrowband ultraviolet B (NB-UVB) therapy is now 
a well-established and recommended phototherapy 
for generalized vitiligo, even in pregnant women 
and children, because of its high safety profile.[4-6] As 
with many other treatments, psoralen + ultraviolet A 
(PUVA) and NB-UVB therapies generally result in good 
repigmentation on the trunk and proximal aspects of 
limbs but less frequently improve pigmentation on the 
hands and feet.[6]

We sought to explore the details of current practice 
in phototherapy treatment for vitiligo among 
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dermatologists in Saudi Arabia. No regional or 
worldwide study has been conducted to explore 
the details of phototherapy use in the management 
of vitiligo. Previous surveys either evaluated 
phototherapy for vitiligo in general as a part of 
the overall management of vitiligo,[7] or examined 
phototherapy practices for skin disorders in general.[8]

METHODS

A cross-sectional survey was distributed to all 
participants at a national general dermatology 
conference in Riyadh, Saudi Arabia, on November 
9-13, 2008. Participants were general dermatologists. A 
questionnaire was distributed to all 140 dermatologists 
attending the conference. The questionnaire contained 
25 questions, including basic demographic variables 
(gender, age, and years of practice). The dermatologists 
were also asked about the average weekly number of 
vitiligo patients with whom they used phototherapy 
and the percentages of different phototherapy 
modalities employed. The questions further addressed 
treatment options, dosages, and the management of 
adverse effects.

The dermatologists completed the questionnaires 
on site at the conference. A scale format (always, 
frequently, sometimes, rarely, never) was used to assess 
the dermatologists’ practices regarding calculating 
cumulative doses and protecting body areas during 
phototherapy. Their preferences for different 
treatment modalities in vitiligo were explored. They 
were asked about the method they use most frequently 
to determine starting doses for PUVA and NB-UVB 
in vitiligo patients. Additionally, we requested that 
they indicate their first choice of phototherapy 
modality for treating the different types of vitiligo. 
Their views on the efficacy of PUVA vs NB-UVB were 
also probed. The percentage of vitiligo patients who 
suffered from side effects, such as burns, pruritus and 
PUVA lentigines, and the dermatologists’ immediate 
treatment recommendations for side effects, were 
examined. All data were analyzed using the Statistical 
Package for Social Sciences (SPSS) software, version 
16, and P values ≤0.05 were considered statistically 
significant. Means, medians, and standard deviations 
were utilized to summarize the responses as measures 
of central tendency. Associations between baseline 
variables and outcomes were determined using 
Pearson’s Chi-square test.

This study was approved by the Research Ethics 
Committee at King Saud University, Riyadh, Saudi 
Arabia.

RESULTS

Demographic characteristics of the respondents
Among the 140 dermatologists attending the 
conference, 121 returned the questionnaires (response 
rate, 86.4%). Eleven questionnaires were excluded 
because they were more than 50% incomplete. A total 
of 110 questionnaires were analyzed. Of these, 108 
(98.2%) indicated that they provided phototherapy to 
their vitiligo patients. The mean age of the respondents 
was 39.34 ± 9.7 years. Sixty-five percent (69/106) were 
males. Consultants comprised 43/108 (40%), while the 
rest of the respondents were specialists or residents in 
training (28.7% and 31.5%, respectively). University 
and government hospital-based practices employed 
72.2% of the respondents, whereas 15.7% were private 
dermatologists. The mean number of years’ experience 
in dermatology was 11.4 ± 8.4 years. The respondents 
had a mean of 18 ± 2.26 vitiligo patients undergoing 
phototherapy each week.

Preferred phototherapy modalities
Overall, NB-UVB was the most commonly used light 
modality for vitiligo (54%); 2.2% used broadband UVB 
(BB-UVB), 11% used oral PUVA, and 18% used topical 
(8-MOP) PUVA. Fifteen percent of the respondents 
had used excimer laser to treat vitiligo.

When asked about their first-choice phototherapy 
method for the treatment of focal vitiligo, nearly half 
of the respondents (52.8%, 47/89) preferred excimer 
laser, 6% used NB-UVB, and none used BB-UVB. For 
segmental vitiligo, 39.3% (33/84) preferred excimer 
laser, 28.6% used topical PUVA, and 27% used NB-
UVB. The most common phototherapy modality 
used for generalized vitiligo was NB-UVB, which 
was selected by 83.7% of the respondents (87/104)  
[Figure 1].

The most common treatment frequency for all forms 
of phototherapy was three times per week. NB-UVB 
was practiced three times a week by 74.2% of the 
dermatologists. A twice-weekly regimen was used by 
26% for oral PUVA and by 25% for topical PUVA.

Dosage of phototherapy
Sixty-eight percent of dermatologists gave a fixed 
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starting dose of NB-UVB to all patients, whereas 
31% based the starting dose on the UVB-determined 
minimal erythema dose (MED). The same was true for 
oral PUVA treatment; 66% of dermatologists began 
treatment at the preset fixed dose. For topical PUVA, 
54% chose the dosage according to the patient’s skin 
phototype, and the other 46% used a fixed protocol for 
all patients.

Dermatologists’ responses regarding calculating 
cumulative doses for different modalities were 
variable. For PUVA, 50% (25/50) always calculated 
the cumulative dose. Only 2% never calculated the 
cumulative dose for PUVA. For NB-UVB, 76.7% 
reported always calculating the cumulative dose. 
Three percent indicated that they never estimated the 
NB-UVB cumulative dose.

Photoprotection
The majority of dermatologists recognized the 
importance of photoprotection during phototherapy 
treatments. Photoprotection for the eyes was always 
provided by 97% of the respondents (104/107). 
Protective shields were always used for the male 
genitalia by 88% and for the female genitalia by 74.5% 
of the respondents. Only 15% used photoprotection 
for moles. Thirty-five percent did not protect nipples 
during phototherapy. Fifteen percent (16/107) always 
used protective covers for non-vitiliginous skin, 
whereas the remainder of the dermatologists never 
used protective shields for normal skin [Table 1].

Comparisons of psoralen + ultraviolet A and narrowband 
ultraviolet B
Half of the respondents preferred NB-UVB for better 

color matching with the surrounding skin, whereas 
45.3% were unable to judge which modality was more 
effective. For stable or durable repigmentation, 31% 
(33/104) preferred NB-UVB, whereas 16% favored 
PUVA. For faster repigmentation, 37.3% preferred 
NB-UVB, 23.5% preferred PUVA, and 39% could not 
evaluate this effect for both modalities. NB-UVB was 
regarded as the more effective therapy by 43.7% of 
dermatologists. Half of the respondents considered 
local NB-UVB treatment for acral vitiligo ineffective, 
and only 26% believed it was effective for the treatment 
of local NB-UVB of the hands and feet.

Treatment duration
Regarding the phototherapy treatment duration, the 
approaches were variable. After an average of 26 ± 
1.8 sessions of PUVA without repigmentation, the 
dermatologists considered it ineffective and terminated 
the treatment. NB-UVB was also stopped after 34.3 ± 
2.5 sessions without response. Forty-seven percent of 
the respondents (50/106) said that they would limit the 
number of phototherapy sessions to reduce the risks of 
skin cancer, whereas 52.8% were not concerned about 
skin cancer risks with extended sessions. According 
to our survey, none of the dermatologists reported 
seeing any vitiligo patients develop skin cancer after 
phototherapy.

Side effects and their management
The most frequent side effects described were mild 
burns (16.5% ± 2.1) and pruritus (15.5% ± 1.7). A 
smaller number reported moderate (4.3%) or severe 
burns (1.7%). PUVA lentigines had been seen in  
1.1% ± 3.5 of patients.

For severe accidental UVB overdose, immediate 
treatments practiced by respondents included topical 
steroids (93.5%), cool or wet compresses (88%), 
emollients (81%), wet dressings, and oral paracetamol 
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Figure 1: First-choice phototherapy for different types of vitiligo 
among a cohort of 110 dermatologists

Table 1: Percentage of dermatologists (n=110) using 
photoprotection during UV treatment

Site Always Frequently Sometimes Rarely Never
Eyes 97.2 1.9 0.9 0 0
Male genitalia 72.9 15 3.7 1.9 6.5
Female 
genitalia

56.6 17.9 6.6 7.5 11.3

Moles 15.1 11.3 13.2 26.4 34
Nipples 19.8 12.3 12.3 20.8 34.9
Non-vitiliginous 
skin

15 10.3 18.7 20.6 35.5
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(63%). Forty-five percent of the respondents 
recommended oral nonsteroidal anti-inflammatory 
drugs. Systemic corticosteroids were prescribed by 
54.4%. Almost all dermatologists recommended 
different combinations of these treatment options.

DISCUSSION

Several variations exist in the approaches to and 
practice of phototherapy for vitiligo, including the types 
of phototherapy used for different types of vitiligo, 
dosage schedules, photoprotection, comparisons of 
different modalities, and dermatologists’ management 
of adverse events.

Phototherapy is a well-established treatment for 
vitiligo. It should generally be reserved for patients 
whose vitiligo cannot be adequately controlled with 
more conservative treatments, who have widespread 
vitiligo, or who have localized vitiligo with a significant 
impact on their quality of life.[9] 

In Saudi Arabia, the majority of patients have access to 
government hospitals where phototherapy, especially 
NB-UVB, is widely available. Some government 
hospitals have excimer lasers, but they are mostly 
offered in private hospitals. Phototherapy is provided 
free of charge in government hospitals, and NB-UVB 
is considered to be inexpensive at private centers. The 
cost of NB-UVB in a private center is 30 Saudi riyals 
(about $8 US) per session; however, excimer laser is 
more expensive (100-200 Saudi riyals per session, 
equivalent to 27 to 54 US$).

In Saudis, the skin phototype is Type IV to V, and there 
are no specific recommendations in the published 
guidelines for patients with skin of color.[10] Therefore, 
for our own local practice, we need to take this ignorant 
part into account for production of guidelines in Saudi 
Arabia.

The survey responses showed that phototherapy is a 
common and important treatment option used by most 
of our Saudi dermatologists (98.2%). The results are of 
great significance here because most of these general 
dermatologists see 18 ± 2.26 vitiligo patients per week.

The use of NB-UVB phototherapy to treat vitiligo 
was reported for the first time by Westerhof and 
Nieuweboer-Krobotova in 1997.[11] Subsequently, 

several studies confirmed the efficacy of this therapy 
for the treatment of vitiligo.[12,13] NB-UVB is one of the 
most efficacious treatments, with an optimum side-
effect profile and an average response rate of 62% 
demonstrated in one study; however, 6 to 12 months 
of treatment are needed before optimum results are 
achieved.[5]

Overall, our dermatologists used NB-UVB more 
frequently than PUVA or BB-UVB. This response was 
expected, as the efficacy of NB-UVB in treating vitiligo 
has been clearly shown in recent clinical trials. PUVA is 
a less-used modality for all types of vitiligo, potentially 
reflecting the published data that indicate a decreased 
effectiveness and an increased risk of PUVA-associated 
malignancies.[14-18] NB-UVB has the advantage of  
being more acceptable for patients than PUVA because 
they do not need to take oral medication before 
exposure to the radiation or wear protective sunglasses 
afterwards.[19] Moreover, NB-UVB proved to be equal 
or superior to oral PUVA in treating vitiligo.[10,20]

Phototherapy with BB-UVB appears less effective than 
PUVA and is used less frequently.[11] NB-UVB became 
widely available in 1991 and appeared to be more 
effective for the treatment of vitiligo than the BB-UVB 
that it replaced. An arbitrary limit of 200 NB-UVB 
treatments for vitiligo has been suggested.[10]

Most of our respondents favored NB-UVB over PUVA. 
The majority of them said that NB-UVB produced 
better repigmentation and that the repigmentation 
achieved was cosmetically acceptable and matched 
the surrounding normal skin, in contrast to the results 
of PUVA therapy. This finding is supported by a study 
demonstrating that NB-UVB therapy is superior to oral 
PUVA therapy. In that study, 25 patients with vitiligo 
were treated with PUVA, and 25 were treated with NB-
UVB.[10] NB-UVB appeared to provide a better response 
than did PUVA. At the end of therapy, 64% of the NB-
UVB patients had a 50% or greater reduction in the 
body surface area affected, compared with 36% of the 
PUVA group. The color match of the repigmented skin 
was excellent for all patients in the NB-UVB group but 
for only 44% of those in the PUVA group.[10]

Our recently published study[7] concerning the 
general management of vitiligo showed that the most 
commonly used phototherapy was NB-UVB. NB-
UVB was used to treat generalized vitiligo in 36% of 
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children and 40% of adults. The use of oral PUVA was 
limited (8% for generalized vitiligo in adults), and 
topical PUVA was also reported to be useful by a few 
respondents (1 to 8% for different types of vitiligo).

Excimer laser, a relatively new vitiligo treatment 
modality with wavelengths of 308 and 311 nm, was 
used by some of our respondents to treat segmental 
and focal vitiligo. Its main advantage is the ability to 
apply targeted treatment only to the depigmented sites, 
which makes it a good option for segmental and focal 
vitiligo. In two studies, the excimer laser achieved a 
good to very good response in 30 to 75% of patients, 
especially for vitiligo on the face, without any serious 
side effects.[21-23] In our survey, excimer laser was the 
most common phototherapy modality used for focal 
and segmental vitiligo.

The most common treatment frequency for all forms of 
phototherapy in our study was three times per week. 
NB-UVB was provided three times a week by 74.2% 
of dermatologists. This is consistent with the 2009 
British guidelines for vitiligo management.[10]

The published data for patients with psoriasis can 
likely be applied to vitiligo. A randomized, observer-
blinded trial of twice- vs. three-times-weekly NB-UVB 
therapy for psoriasis reported that for the majority of 
the population with skin phototypes I to III, three-
times-weekly NB-UVB clears psoriasis significantly 
faster than twice-weekly treatment.[18]

However, there are no published comparative studies 
of different weekly frequencies of phototherapy for 
vitiligo.

The dermatologists predominantly started all patients 
at the fixed starting dose of NB-UVB, whereas 31% 
reported that they base the starting dose on the UVB-
determined MED. For topical PUVA, 54% use the 
Fitzpatrick skin phototype of the patient to determine 
the initial phototherapy dose. Fifty percent always 
calculate the cumulative doses for PUVA, and 76% 
always calculate the cumulative doses for UVB.

UVB-determined MED has significant therapeutic 
importance when applied to protocols that base the 
dose of UVB on MED. The measurement of MED 
actually determines the dose-response to the UVB 

light delivered. The average NB-UVB MED for type I 
skin is reported as 400 mJ/cm2.[13]

Seventy percent of the MED value is commonly used for 
the first treatment; thereafter, therapy is administered 
two or three times per week with 20% increase each 
week, depending on the local response and the skin-
type tolerance. Another approach involves the use of 
a standard starting dose (280  mJ/cm2) with stepwise 
increase (usually 20%) depending on the patient’s 
erythema response.[12]

The 2009 British guidelines for vitiligo management 
suggest that treatment regimens for patients with skin 
types I to III should not exceed 200 treatments with 
NB-UVB or 150 treatments with PUVA. The evidence 
is deficient to set an upper limit for NB-UVB or PUVA 
for patients with skin types IV to VI.[11]

Only 50% of the dermatologists always calculated 
the cumulative PUVA dose. However, 50% do not 
bother about it. Therefore, the issue of awareness of 
phototherapy-induced skin cancer risk needs to be 
addressed.

Based on our earlier survey concerning the general 
management of vitiligo,[7] it was clear that the 
phototherapy treatment duration was restricted to less 
than one year by 46% of respondents due to the fear of 
increasing the patients’ risks of developing skin cancer. 
To date, there have been no reports of skin cancer in 
Saudi vitiligo patients treated with phototherapy, 
as confirmed by the results of the present survey. 
Dermatologists with a mean work experience duration 
of more than 10 years and an average of 18 vitiligo 
patients per week did not observe any skin cancer in 
their phototherapy-treated vitiligo patients. This is very 
reassuring for dermatologists who use phototherapy to 
treat their vitiligo patients.

Only a very few cases of phototherapy-induced (or 
-related) skin cancer have been reported in vitiligo 
patients.[24,25] Interestingly, Schallreuter et al.[26] 
reported the absence of an increased risk of sun-
induced damage and skin cancer in a study of 136 sun-
exposed Caucasian patients with vitiligo.

Hexsel et al.[27] reported the incidence of nonmelanoma 
skin cancer (NMSC) in a cohort of 477 patients with 
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vitiligo. NMSC was found on sun-exposed sites of 
Caucasian patients with vitiligo in both vitiligo-
affected and unaffected skin. Two of the six cancers 
arose in vitiliginous skin; the other four were found in 
skin containing melanocytes. The authors concluded 
that NMSC is as common or more so in patients with 
vitiligo than in the white population at large.

Nordlund[28] later challenged this finding by reporting 
that there are few reports of skin cancer in vitiliginous 
skin. Many points described by Hexsel were 
disregarded, and none of the 91 nonwhite patients 
presented with NMSC in his study.

All vitiligo skin is considered to be of the Fitzpatrick 
skin type I. This indicates that the depigmented skin of 
all ethnic groups should be equally susceptible to skin 
cancer if melanin is the major determinant. These six 
cancers occurred only in the white people. Only two 
of these cancers occurred on true vitiliginous skin; the 
others were present on normal skin. Nordlund further 
commented that one would predict the converse to 
be true: that vitiliginous skin is more prone to skin 
cancer. The prevalence rates calculated by Hexsel  
et al. for basal cell carcinoma should be only one 
in four for depigmented skin and one in two for 
squamous-cell carcinomas (SCCs); this is lower than 
the rates anticipated for depigmented skin compared 
with normal skin.[27,28]

Vitiliginous skin is less likely to be sun damaged than 
normal skin.[26] There is a scarcity of reports of skin 
cancers in depigmented, vitiliginous skin treated with 
all modalities, including PUVA. Sun exposure is a 
known carcinogen in patients with psoriasis,[29] but it 
has been the treatment of choice for vitiligo for many 
decades.

The cause of the low incidence of skin cancers in 
vitiligo patients remains unclear. One study has 
demonstrated the overexpression of a functional wild-
type p53 protein in both the depigmented and the 
normal-pigmented epidermis of patients with vitiligo 
compared that of healthy controls. Surprisingly, long-
term NB-UVB (311 nm) treatment does not alter this 
expression. This increase in epidermal p53 in vitiligo 
supports the hypothesis of a low incidence of actinic 
damage and basal cell carcinoma and SCC in vitiligo 
patients.[30]

To the best of our knowledge, none of the published 
studies has demonstrated an increase in skin cancer 
risk with UVB phototherapy for psoriasis. Based on 
the data that are currently available, even for fair-
skinned Caucasians, no precise limit to the number of 
allowable UVB treatments can be defined. However, 
it is recommended that dermatologists continue the 
current practice of shielding the patients’ genitals 
during UVB phototherapy. Exposure should be even 
less of a concern for darker-skinned non-Caucasians 
whose skin is less prone to UV damage. The relative 
carcinogenicity of NB-UVB vs BB-UVB phototherapy 
remains to be determined.[31]

Eye protection is always used during phototherapy. The 
appropriate sunglasses must filter out more than 99% 
of the UV light that penetrates the cornea.[32] Ninety-
seven percent of the present respondents adhered 
to this guideline. Only 6.5% of our respondents said 
that they did not protect the male genitalia during 
phototherapy. The strongly dose-dependent increase 
in the risk for genital tumors associated with PUVA 
and UVB radiation exposure is well reported, making 
it prudent for men to use genital protection whenever 
they are exposed to PUVA or NB-UVB.[33,34]

The most common side effects reported by our 
dermatologists were mild erythema, burning, and 
pruritus. The approaches used for the management of 
severe accidental UVB exposure are markedly variable. 
The majority of dermatologists treat overexposure 
with topical steroids, emollients, and cool or wet 
compresses. This treatment strategy is supported by 
recent management recommendations, which are 
largely supportive and include the use of emollients, 
cool compresses, and ample pain control.[20] Nearly 
half of our dermatologists (45%) suggested the use 
of NSAIDs within 24 hours of side effect. NSAIDs 
have been shown to partially prevent UVB-induced 
erythema, but they are not effective when given in the 
late phase of an injury.[35]

Phototherapy is used by a large number of 
dermatologists for all types of vitiligo. The present 
survey has identified variations in phototherapy 
practices for vitiligo in Saudi Arabia. To the best of our 
knowledge, this is the first detailed report concerning 
phototherapy practices in vitiligo treatment among 
dermatologists worldwide. We demonstrate some 
clear differences in vitiligo management in dark 
skin compared to European skin. A limitation of 
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this study is the use of a convenience sample, as 
dermatologists attending a scientific conference might 
not be very representative of all dermatologists in the 
country. However, due to the lack of postal addresses 
or a database for dermatologists in this country, the 
distribution of questionnaires at a national conference 
was probably the best available option.

The good sample size is a strength of this study. 
However, it is true that it is a spot survey and 
more or less individual dependent. But we are not 
looking for therapeutic comparison, rather to see 
the dermatologists’ perception about them. The 
respondents of survey are relatively representatives of 
our dermatologist community, because they belong to 
different age groups, different practicing groups, for 
example, residents, specialists, and consultants and 
have different levels of experience.

More studies are needed to compare phototherapy 
practices for vitiligo in other countries and worldwide.
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