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Phototherapy has proven to be one of the most versatile and effective treatment options for
a variety of inflammatory and pigmentary skin diseases. However, the use of these treat-
ment modalities in patients of color requires some special considerations. The modality
chosen, the dosing of the treatment and duration of treatment are all issues to be consid-
ered for patients of color treated with ultraviolet phototherapy. In addition, there are some
diseases which are more commonly seen in patients of color. These diseases may have
better treatment outcomes using newer phototherapeutic options such as the long pulsed
Nd:YAG laser or UVA1. As our population in the United States becomes more diverse it
would behoove all dermatologists to acquaint themselves with the special circumstances of
treating ethnic patients with phototherapy.
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Phototherapy is a mainstay of treatment in many derma-
tologic conditions. It most commonly consists of ultravi-

olet (UV), visible light, or infrared (IR) radiation in the treat-
ment of disease. The spectrum of light may be broadband,
narrowband, or monochromatic and may be in the form of a
laser. In addition, phototherapy can be used in conjunction
with a chemical agent, either topical or oral. The spectrum of
light chosen for phototherapy greatly influences its therapeu-
tic applications.

Phototherapy presents a unique set of treatment ap-
proaches to the skin of patients of color. There are increased
amounts of melanin in these patients, and therefore increased
dosing in phototherapy may be required for treatments to be
effective. In addition, there are several adverse effects, such as
hyperpigmentation after phototherapy, that may be more
pronounced in the skin of patients of color. This may limit
the dosing of phototherapy for these patients.

This article presents a review of phototherapy for use in
psoriasis, atopic dermatitis, vitiligo, and hidradenitis suppu-
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rativa. A specific focus will be placed on treating these con-
ditions in patients with skin of color.

Psoriasis
Psoriasis is a chronic inflammatory condition characterized
by red, scaly, pruritic plaques appearing on the extensor
surfaces of the body, such as the elbows and knees. It also
may occur on the abdomen (particularly around the umbili-
cus) and scalp. It has a worldwide prevalence of approxi-
mately 2%, whereas studies have shown that it is slightly less
prevalent among African-American than Caucasian patients
in the United States (1.3% vs 2.5%).1 The etiology of psoriasis
s thought to be immunologically related but has not been
ully elucidated.

Phototherapy is one of the leading treatments for patients
ith psoriasis that covers more than 10% of the body surface

rea. At this stage, topical treatments, such as corticosteroids
nd calcineurin inhibitors become inconvenient. Although
ther systemic treatments may be useful for psoriasis, such as
ethotrexate, cyclosporine, and biologics, phototherapy

enerally has a better side effect profile and may be a cheaper
ption. The most common forms of phototherapy for psori-
sis are psoralens plus UVA (PUVA), broadband UVB (BB–
VB), and narrowband UVB (NB–UVB).
PUVA therapy, which is more accurately described as a

orm of photochemotherapy, is the combination of UVA ra-
iation (320-400 nm) with psoralens, an oral photo-sensitiz-

ng agent. The most commonly available form of psoralens in

he United States is 8-methoxypsoralen.2 The authors of sev-
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eral large studies have shown the efficacy of PUVA for use in
psoriasis,3,4 with approximately 89% of patients achieving
clearance. In addition to oral PUVA therapy, topical PUVA
can also be used to treat psoriasis. Bath PUVA, a form of
topical PUVA, has been shown in many European studies to
be as effective as oral PUVA but, because of the direct contact
of psoriatic lesions with psoralens, requires a much lower
cumulative dose of UVA.5-8 Acute adverse effects of PUVA
therapy include erythema, pruritis, xerosis, irregular pig-
mentation, and nausea and vomiting.2 Longer-term effects
nclude an increased chance of squamous cell carcinoma9

and a theoretically increased chance of cataract formation,
although studies have not shown any increased incidence of
visual impairment.10

In the skin of patients of color, the risk of hyperpigmenta-
tion after PUVA therapy is of great concern because the skin
of these patients is much more melanocompetent. A study in
2008 by El-Mofty et al11 suggests that using twice-weekly
dosing versus thrice-weekly dosing for PUVA therapy does
not change efficacy as determined by the psoriasis area and
severity index score, but decreases the cumulative dose of
UVA significantly.11 Studies into dosing of NB–UVB have
shown that although twice-weekly dosing maybe effective,
longer treatments are usually required.12

BB–UVB uses the entirety of the UVB spectrum (254-313
nm) and has been used for many decades as a treatment for
psoriasis. In previous studies authors demonstrated the effi-
cacy of BB–UVB,13,14 but NB–UVB is generally considered

referable because of the superior results in many half-body
omparison studies.15-17 The adverse effects of BB–UVB and

NB–UVB are similar in nature, and include erythema, pruri-
tis, burning and stinging.2 Long-term side effects include
photoaging, wrinkling, and lentigines. Although there is a
theoretically increased chance for carcinogenesis, the authors
of a review found no significant increase in squamous cell
carcinoma, basal cell carcinoma, or melanoma in a follow-up
period of 5.5 years.18 When compared with oral PUVA, NB–
UVB has been shown to achieve similar rates of clearance, but
it required more frequent treatment sessions.19 In addition,

B–UVB has been shown to have fewer adverse effects than
ral PUVA.20

With darker-skinned patients, there may be a push by
practitioners to increase the dose of NB–UVB to achieve
erythrogenic levels. However, the authors of a recent study
suggest that in darker-skinned individuals, suberythogenic
doses of NB–UVB are just as effective (same PASI score) as
erythogenic doses.21 Thus, there is no need for pushing
reater doses to achieve similar efficacy rates.

Atopic Dermatitis
Atopic dermatitis (AD) is a chronic, relapsing, eczematous
dermatitis affecting patients of all ages, although typically it
begins at a young age. AD typically appears acutely on the
extensor surfaces as erythematous, scaling, and possibly ve-
sicular papules to plaques. In patients with chronic AD, the
flexural surfaces may have a thickened, lichenified look. It

can be extremely pruritic and cause sufficient distress to
those affected. The prevalence of AD is approximately 10%
across the United States, with variation on the location stud-
ied. In addition, people with dark-pigmented skin have a
greater disease prevalence (odds ratio 1.70).22 It is associated

ith patients who have a history of asthma and allergies
atopy). The exact cause of AD is unknown, but it is associ-
ted with defects in skin barrier function, as well as increased
ypersensitivity to allergens.
Patients suffering from AD tend to improve when exposed

o sunny conditions, and therefore artificial sunlight in the
orm of UV radiation has been used as a treatment approach.
roadband UV, NB–UVB, and UVA1 (340-400 nm) have all
een used as modalities in treating AD. UVA1 has been
hown to provide good results for many skin conditions,
ncluding AD, specifically for acute exacerbations.23 Several
uthors have shown that UVA1 performs better than broad-
and UVA plus UVB for acute exacerbations of severe
D.24-26 In addition, the dosing for UVA1 should fall between
0 and 100 J/cm2 per treatment at 5 times per week, with

studies showing that doses closer to 50 J/cm2 have similar
efficacy but lower cumulative dose and side effects when
compared with greater dosing schemes.27,28 In all studies, the

rst week of treatment showed the greatest reduction in
ymptoms.24-28 It was noted in a study at our institution that
arker skinned patients tend not to respond as well as pa-
ients with lighter skin.23

In terms of treating chronic AD, early studies showed some
benefit to using a combined approach of UVA and UVB be-
cause it tended to have better results when compared with
UVB alone.29,30 Neither of these studies had control areas

ith no treatment, and therefore it is difficult to determine
hat systemic effects may have been present. The authors of
ther studies compared NB–UVB with both broadband UVA
nd UVA1 and showed that thrice-weekly NB–UVB de-
reased pruritis and improved sleep better than UVA or
VA1, with trends towards better disease control.31,32

There are few reports on the use of phototherapy in darker
skin types. In the authors’ experience, there does not appear
to be any difference between lighter skin types, but more
treatments are often needed at lower doses than compared to
psoriasis patients. The push to treat darker-skinned patients
with longer treatments may cause a build-up of heat, which
then leads to a flare of their AD.

Vitiligo
Vitiligo is a form of dyschromia in which hypopigmented and
depigmented macules and patches form on the skin. There
are several forms of vitiligo, which range from single asym-
metric stable patches (segmental) to symmetric widespread
(generalized) forms. Although it is prevalent in all skin types,
patients with skin of color suffer from this disease a greater
degree because of the contrast between the depigmented ar-
eas and their normal skin tone. Although the disease has
relatively few physical symptoms and is not fatal, the psycho-
social impact of this disease can be very severe. Misconcep-
tions about the possible infectious etiology of vitiligo and its

confusion with leprosy can cause extreme social isolation and
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have a severe impact on day-to-day life, especially in areas of
the world where ignorance of the disease is widespread. It
affects approximately 1% of the population of the United
States, with varying rates worldwide.33

The pathogenesis of vitiligo is not precisely known, al-
though the current understanding is that autoimmunity plays
a large role. Thus, the most often used topical and systemic
therapies involve some form of immunomodulation or im-
munosuppression, such as topical steroids, topical calcineu-
rin inhibitors and phototherapy. Phototherapy is typically
indicated for vitiligo in patients with more than 5% body
surface area involvement. Figure 1 is an example of a patient
with vitiligo who responded to NB�UVB.

Phototherapy options for vitiligo typically involve some
form of ultraviolet radiation. PUVA has been a mainstay in
the treatment of vitiligo for many decades.34 NB�UVB was

rst used in the treatment of vitiligo in 199735 and has been
shown in recent years to be an effective treatment.36-40

NB�UVB has been shown to improve pigmentation more
effectively than PUVA. Both treatments, however, are ineffec-
tive on hands and feet.34 Yones et al41 published similar find-
ings in a randomized double-blind trial of 50 patients that
showed a �50% improvement in repigmentation for 64% of

Figure 1 Vitiligo before (A) and after (B) phototherapy.
the patients receiving NB�UVB. In comparison, only 36% of
the patients receiving PUVA showed �50% improvement. In
addition, the repigmented areas in the patients receiving
PUVA were a poor color match to unaffected skin.

As with any treatment, NBUVB has its share of adverse side
effects but for the most part has been shown to be a safe
modality. The most acute of these is phototoxicity from the
ultraviolet radiation. Transient hyperpigmentation has also
been noted.42 One possible consideration may be an in-
creased chance for nonmelanoma skin cancer in Fitzpatrick
skin types I and II in patients with vitiligo. This is likely
independent of artificial UV radiation exposure. In 2009, a
retrospective review of 477 vitiligo patients determined that
there was a nonstatistically significant increased risk of non-
melanoma skin cancer among vitiligo patients when com-
pared with the U.S. average.43 All patients were baseline type
I or II skin, and none had received UV phototherapy for their
vitiligo. However, there were no skin cancers reported in
vitiligo patients with darker pigmented skin. This observa-
tion is unusual given the assumption that the lack of pigment
should increase the risk of skin cancer as it does in albinism.44

Another phototherapy modality available for vitiligo is the
excimer laser, a monochromatic 308-nm high-intensity light
source. It has been shown in multiple studies to be an effec-
tive treatment for vitiligo, with a faster repigmentation rate,
and less incident irradiation to unaffected areas45-47 than

B�UVB. The excimer laser has been shown in studies to
ause quicker and more thorough repigmentation than
B�UVB.48,49 Neither study, however, used a validated scor-

ing method, nor were body locations of the affected regions
considered. As stated earlier, hands and feet tend not to re-
spond while the face has a much better response.

Newer, more objective measures of repigmentation can
facilitate clinical study validation. In 2004, Hamzavi et al40

published a study on the effectiveness of NB�UVB in treating
vitiligo by using a novel quantitative metric, the vitiligo area
scoring index, or VASI. The VASI uses the surface of the palm
to approximate 1% of the body’s surface area, then deter-
mines the degree of depigmentation (or repigmentation after
treatment) within each “hand unit” of vitiligo on the body.
This allows the total pigmentation level of the affected areas
to be determined in a quantitative and parametric manner
and for the reporting of the degree of response for the average
patient. This is much more intuitive than the nonparametric
system, which only allows one to stipulate the degree of
repigmentation in a subgroup of a population. For example,
the VASI score stated the average degree of repigmentation to
be 43% in areas receiving NB�UVB as compared with an
average repigmentation rate of 3% at the control sites.40

Meanwhile, the nonparametric system used by Yones et al41

stated 64% of patients achieved �50% repigmentation,
which is much more difficult to interpret for most patients
and physicians.

Hidradenitis Suppurativa
Follicular disorders, such as acne keloidalis nuchae and
pseudofolliculitis barbae are common among patients of

color because of the differences in their hair shape and struc-
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ture. Of these diseases, hidradenitis suppurativa (HS) is one
of the most disfiguring and debilitating. It affects between
0.5% and 1% of the population, and has a female-to-male
ratio of approximately 2:1. The condition is characterized by
the presence of chronic inflammatory nodules and abscesses
in the apocrine gland bearing areas of the skin: axillae, infra-
mammary regions, groin, and gluteal cleft. These nodules
may coalesce to form sinus tracts with multiple draining
openings and eventually cause severe scarring and fibrosis in
involved areas.51-55 First-line treatment for HS involves good
hygiene with benzoyl peroxide (ie, BPO) washes and topical
antibiotics. Moderate-to-severe HS may be treated with sys-
temic antibiotics, hormonal agents, biologics, and excisional
surgery.

Most reported uses of phototherapy for HS are case re-
ports, but some have led to better controlled studies. Nonab-
lative radiofrequency devices have been shown to cause der-
mal and subcutaneous heating, which lead to some relief of
the condition.56 A 1450-nm diode laser can improve HS after

treatments but causes minimal changes to areas of scarring
nd sinus tracts.57 Photodynamic therapy in conjunction
ith aminolevulinic acid has been noted to show clearance of
5%-100% of patients.58 CO2 laser stripping with healing

through secondary intention has been shown to be an effec-
tive alternative to surgery in removing chronic lesions, with a
low recurrence rate.59

One of the newer treatment modalities for HS is the long-
pulsed Nd:YAG laser, which has been used in the past for hair
removal. The justification for the use of this laser in this
condition is based on a report that showed good results in the
treatment of dissecting cellulitis.50 In 2009, Tierney et al60

published a randomized controlled trial for the use of the
long-pulsed Nd:YAG laser in the treatment of moderate to
severe HS (Hurley stages II to III). Patients were given topical
antibiotics on one half of their body (control), and treated
with 1064-nm long-pulsed Nd:YAG laser plus topical antibi-
otics on the treated side. The HS lesion, area and severity
index51 was used to quantitatively determine the extent that
he lesions changed after treatment. After 3 months of treat-
ent, the severity of HS decreased by 65.3%, averaged over

ll treated anatomic sites, as compared with a decrease of
.5% for control sites.60 Figure 2 is an example of a patient
uffering from HS who responded to 3 treatments with a long
ulsed YAG laser.

Future of Phototherapy
The vast majority of phototherapy used in dermatology falls
in the spectrum of UV light. It is by far the most studied and
long-lived treatment modality within photomedicine. Re-
search into the visible light spectrum, however, may hold
promise for future treatment modalities. In a study published
in 2010, Mahmoud et al61 showed that visible light alone was
ble to produce pigmentation in patients with darker skin
hototypes (IV to VI). The pigmentation lasted longer than
imilar pigmentation generated with the use of a UVA1 de-

ice and was accompanied by less erythema. Full-spectrum
ight has also been investigated as a therapeutic modality for
se in atopic dermatitis. In a recently published study, pa-
ients irradiated with full-spectrum light showed a significant
mprovement in their atopic dermatitis, as well as a decrease
n their mean eosinophil, IL-4 and IL-5 levels.62

Laser therapy similarly falls within a very narrow number
of frequencies that have not changed in many years. Most
laser therapy is designed to heat tissue, ablate cells, or cause
damage at some level to have an effect. Recently there has
been a surging interest in low-level laser therapy, which seeks
to “bio-stimulate” cells, rather than cause damage. Yu et al
studied the use of helium–neon laser irradiation (632.8 nm)
at low-energy levels (1-3 J/cm2), and showed that it was able
o stimulate the migration and proliferation of melanocytes in
itro, as well as repigment patients with segmental-type vit-
ligo when used twice a week.63 Further studies showed that
his laser may induce repigmentation through various mech-
nisms, including melanoblast differentiation,64 improve-
ent of microcirculation abnormalities,65 and interactions

with type IV collagen.66 In more recent studies some authors
ave shown that low level lasers of this wavelength (or similar
avelengths) may be useful in enhancing the proliferation of

ultured cells in general,67 which may be of use in future cell
transplant procedures, such as those used in the treatment of

Figure 2 (A) Hidradenitis suppurativa at baseline, (B) Hidradenitis
suppurativa after long pulsed YAG laser.
vitiligo.
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