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ARTICLE INFO ABSTRACT

Keywords: Phototherapy is a therapeutic procedure in dermatology. Phototherapy uses
Phototherapy certain ultraviolet wavelengths classified into 3 types,broadband UVB (BBUVB),
Dermatology narrowband UVB (NBUVB), and psoralen UVA (PUVA). The most widely used is
uv

NBUVB for treating psoriasis, atopic dermatitis and vitiligo. The mechanism of
action of phototherapy is to reduce epidermal proliferation, suppress the immune
system, reduce the inflammatory process, and induce repigmentation. Before
starting phototherapy, the dose adjustment depends on skin type and minimal
erythema dose (MED). Frequency of use is recommended based on the severity of
the disease, continuously administered needed. Besides of this therapeutic effect,
some contraindications and side effects that need to be considered in the use of
All authors have reviewed and approved phototherapy such as drug interactions, photoallergic and risk of skin
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1. Introduction

Based on wavelength, ultraviolet (UV) light
consists of 3 groups, namely ultraviolet A (UVA) 320-
400 nm, ultraviolet B (UVB) 290- 320 nm, and
ultraviolet C (UVC) 200-290 nm. When it reaches the
skin's surface, ultraviolet light can undergo several
processes, namely reflected, scattered, entered into
the layers of the skin, and absorbed. UV light
absorbed by the chromophore can produce
photobiological effects.! The absorption of UV light
depends on the wavelength and is influenced by the
structure of the chromophore. The chromophore is a
light-absorbing molecule. The chromophore in the
epidermis and dermis comes from endogenous and
exogenous. Known endogenous chromophores

include DNA, melanin, hemoglobin, water, urocanic

acid, amino acids, flavins, 7-dehydrocholesterol (a
precursor of vitamin D), porphyrins. Exogenous
chromophores include photosensitizing drugs
(fluoroquinolones, azathioprine, 8-methoxypsoralen)
and sunscreens. The most clinically important
endogenous chromophore is DNA because it absorbs
UVB and some UVA. The effects of UV rays affect
human life, including the skin. The effects of UV rays
on the skin include acute effects and chronic effects.
The acute effects required are in the form of vitamin
D synthesis, while the unwanted chronic effects
include skin malignancy. 1-4 For hundreds of years,
natural sunlight has been known to provide many
benefits in several skin disorders, and some of the

ultraviolet radiation produced by the sun is used in
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phototherapy. Phototherapy can be a therapeutic
modality in various skin disorders, such as psoriasis,
atopic dermatitis, vitiligo, solar urticaria, pruritus,
pityriasis rosea, alopecia areata, acne vulgaris.5
Phototherapy is classified into 3 types, namely
broadband UVB (BBUVB), narrowband UVB (
NBUVB), as well as psoralen and UVA (PUVA). There
are various types of phototherapy equipment. 1)
Types of fluorescent lamps 2) Types of metal halide
lamps. Based on their form and use, examples of UVB
phototherapy  include:  whole-body  stand-up
fluorescents, metal halide stand-up units, lie-down
fluorescent units, hand and foot units, and area
units. and currently the most widely used NBUVB.6
In general, the mechanism of action of phototherapy
on the skin is to reduce skin inflammation, but it is
temporary. The cost of phototherapy is relatively
affordable with great benefits for cases of severe skin
disorders so that it can be a treatment option,
especially for psoriasis, vitiligo, and severe atopic

dermatitis. 7

Phototherapy in psoriasis

Psoriasis is a chronic inflammatory skin disease,
based on genetics accompanied by environmental
triggers in the form of trauma, infection and the use
of certain drugs. Psoriasis can be treated with various
regimen options, one of which is phototherapy.8
Psoriasis is responsive to phototherapy. This therapy
has become the standard treatment for psoriasis,
especially for moderate-to-severe psoriasis.
Phototherapy is a form of dermatosis treatment using
light of high-intensity UV wavelengths. First-line
phototherapy in the treatment of psoriasis uses UVB
phototherapy. The wavelength of UVB phototherapy
radiation is 280-320 nm and is one of the therapies
with the highest satisfaction rate compared to other
therapeutic modalities.® The mechanism of action of
phototherapy is selective depletion of T cells,
generally in the epidermis. The mechanism of

depletion is similar to the apoptotic process and is

accompanied by a shift in the immune response of
Th1 cells to the immune response of Th2 cells in skin
lesions, as well as reducing the number and function
of antigen-presenting Langerhans cells. UVB
phototherapy causes several pathological changes in
psoriasis lesions, including decreased keratinocyte
proliferation.® The key role of keratinocyte apoptosis
in the therapeutic effect of UVB in psoriasis was
recently investigated by Weatherhead, showing that
keratinocyte apoptosis plays a significant role in the
healing of psoriasis plaques. The number of T
lymphocytes in the epidermis and dermis was also
shown to be decreased, possibly due to UVB-induced
apoptosis. Although the decrease in epidermal T cells
correlated well with clinical improvement, the
number of dermal cells was not demonstrated.
Epidermal and dermal cell counts were significantly
more reduced by NB-UVB than by BB-UVB. T
lymphocytes in vitro were 10 times more sensitive to
UVB cytotoxic effects than keratinocytes, which
explains the thinning of the epidermis on UVB
phototherapy.910  According to the American
Academy of Dermatology, Phototherapy is given to
psoriasis patients 2-3x/week for effective results.
However, in some cases it can be given 5 times a
week.11 The indications for UVB psoriasis
phototherapy include: moderate-severe psoriasis
with BSA > 10%, patients avoid oral drugs, lesions
quickly disappear when exposed to sunlight, thin
itnic c lesions, mother pregnant or breastfeeding, and

young age.

Phototherapy in vitiligo

Vitiligo is a disease due to the depigmentation
process of the skin, caused by itch and non-itch
factors that interact with the loss or survival of
melanocyte function and is an autoimmune event.12
The main therapy for vitiligo for decades is
phototherapy. Since 1948, PUVA has been widely
used and has produced promising results. Although

PUVA is effective, PUVA has the characteristics of
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phototoxic effects, nausea, the risk of skin
malignancy, and cannot be applied to pediatric
patients or pregnant women due to the use of
psoralen. Since 1997, NBUVB has been reported to
be effective in the treatment of vitiligo with minimal
side effects, so that until now NBUVB is the standard
therapy for generalized vitiligo. However, PUVA is still
used for vitiligo cases with special conditions that
require deeper UVA penetration.13 The goal of
phototherapy in vitiligo is skin repigmentation. It
takes a minimum of 1 year to achieve maximum
response. In some studies, the optimal frequency of
therapy is 2-3x/week for NBUVB in vitiligo.
Repigmentation is determined by the number of
therapy sessions. The dose given depends on the
location of the lesion and the Fitzpatrick type of

skin.13

Phototherapy in atopic dermatitis

Atopic dermatitis is skin inflammation in the form
of chronic residive dermatitis, accompanied by
itching, andcertain body parts, especially the face in
infants (infantile phase) and the flexural parts of the
extremities. (in the pediatric phase).14 In itch
dermatitis, phototherapy has an effect on the
immune system by reducing the number of T cells in
the skin that play a role in producing red, itchy, and
painful skin so that it can reduce symptoms, the
surface area of the body affected, and reduce the need
for wuse. itnic corticosteroids.15 Phototherapy is
indicated in adult and pediatric patients with
moderate to severe itnic dermatitis who does not
respond to conventional therapy with itch steroids
and emollients and has a reduced quality of life.
However, in some patients who are itnic ¢ to UV or
have photoallergic abnormalities, this therapy cannot
be performed.15 The type of phototherapy given for
itch dermatitis that requires long-term itnic steroids
is NBUVB, but PUVA is more effective in more severe

disease that does not respond against NBUVB.15

2. Conclusion

UVA and UVB rays have a therapeutic effect in
reducing epidermal proliferation, suppressing the
immune system and reducing the inflammatory
process. Phototherapy is indicated for moderate-
severe psoriasis, moderate-severe atopic dermatitis
unresponsive to conventional therapy, and vitiligo.
Consideration of the choice of phototherapy should
consider the indications, contraindications and side
effects that can occur. Phototherapy shows good
efficacy, but it is very necessary for patient
compliance in undergoing therapy on a regular basis

so that the therapeutic effect is achieved.
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