CLINICAL REVIEW
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of Psoriasis With Phototherapy
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PRACTICE POINTS

. Phototherapy should be considered as an effective
and low-risk treatment of psoriasis.

. Narrowband UVB, broadband UVB, targeted photo-
therapy (excimer laser and excimer lamp), and oral
psoralen plus UVA have all received a grade A
level of recommendation for the treatment of
psoriasis in adults.

In July 2019, the American Academy of Dermatology (AAD) and
the National Psoriasis Foundation (NPF) released an updated set
of guidelines regarding the use of phototherapy to manage adult
patients with psoriasis. Treatment with light of various wavelengths
is reviewed, with a focus on modalities utilizing UV light. These
guidelines provide the most up-to-date evidence regarding dosing,
indications, contraindications, and adverse effects of phototherapy
alone and in combination with other treatments for psoriasis. This
review aims to present the recommendations in a form that is readily
translatable to clinical practice.
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)soriasis is a systemic immune-mediated disor-
der characterized by erythematous, scaly, well-
demarcated plaques on the skin that affects

approximately 3% of the world’s population.! Although
topical therapies often are the first-line treatment of mild
to moderate psoriasis, approximately 1 in 6 individuals
has moderate to severe disease that requires systemic
treatment such as biologics or phototherapy.? In patients
with localized disease that is refractory to treatment or
who have moderate to severe psoriasis requiring systemic
treatment, phototherapy should be considered as a poten-
tial low-risk treatment option.

In July 2019, the American Academy of Dermatology
(AAD) and National Psoriasis Foundation (NPF) released
an updated set of guidelines for the use of phototherapy
in treating adult patients with psoriasis.® Since the prior
guidelines were released in 2010, there have been numer-
ous studies affirming the efficacy of phototherapy, with
several large meta-analyses helping to refine clinical
recommendations.*® Each treatment was ranked using
Strength of Recommendation Taxonomy, with a score of
A, B, or C based on the strength of the evidence support-
ing the given modality. With the ever-increasing number
of treatment options for patients with psoriasis, these
guidelines inform dermatologists of the recommenda-
tions for the initiation, maintenance, and optimization of
phototherapy in the treatment of psoriasis.

The AAD-NPF recommendations discuss the
mechanism of action, efficacy, safety, and frequency of
adverse events of 10 commonly used phototherapy/
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photochemotherapy modalities. They also address dosing
regimens, the potential to combine phototherapy with
other therapies, and the efficacy of treatment modali-
ties for different types of psoriasis.’* The purpose of this
discussion is to present these guidelines in a condensed
form for prescribers of phototherapy and to review the
most clinically significant considerations during each step
of treatment. Of note, we only highlight the treatment of
adult patients and do not discuss information relevant to
pediatric patients with psoriasis.

Choosing a Phototherapy Modality

Phototherapy may be considered for patients with pso-
riasis that affects more than 3% body surface area or for
localized disease refractory to conventional treatments.
UV light is believed to provide relief from psoriasis via
multiple mechanisms, such as through favorable altera-
tions in cytokine profiles, initiation of apoptosis, and local
immunosupression.® There is no single first-line photo-
therapeutic modality recommended for all patients with
psoriasis. Rather, the decision to implement a particular
modality should be individualized to the patient, con-
sidering factors such as percentage of body surface area

TABLE 1. Overview of Treatment Options

PHOTOTHERAPY GUIDELINES

affected by disease, quality-of-life assessment, comor-
bidities, lifestyle, and cost of treatment.

Of the 10 phototherapy modalities reviewed in these
guidelines, 4 were ranked by the AAD and NPF as having
grade A evidence for efficacy in the treatment of moder-
ate to severe plaque psoriasis. Treatments with a grade A
level of recommendation included narrowband UVB
(NB-UVB), broadband UVB (BB-UVB), targeted photo-
therapy (excimer laser and excimer lamp), and oral pso-
ralen plus UVA (PUVA) therapy. Photodynamic therapy
for psoriasis was given an A-level recommendation
against its use, as it was found to be ineffective with an
unfavorable side-effect profile. Treatments with a grade B
level of recommendation—nonoral routes of PUVA ther-
apy, pulsed dye laser/intense pulsed light for nail psoriasis
only, Goeckerman therapy, and climatotherapy—have
sufficient evidence available to support their treatment of
moderate to severe psoriasis in some cases. Treatments
with a grade C level of recommendation—Grenz ray
therapy (also called borderline or ultrasoft therapy) and
visible light therapy—have insufficient evidence to sup-
port their use in patients with moderate to severe pso-
riasis (Table 1).

Level of

Treatment Modality Recommendation?®

Indicated Use

Potential Side Effects

NB-UVB A Plague psoriasis Ocular toxicity, folate deficiency,
photocarcinogenesis
BB-UVB A Plague psoriasis Similar risks to NB-UVB
Targeted (excimer) A Localized, scalp, and Erythema, tenderness, blistering
phototherapy palmoplantar psoriasis
Oral PUVA therapy A Plague psoriasis Phototoxicity, nausea, pruritus, photo-
onycholysis, melanonychia
Photodynamic therapy A (against its use) Not recommended
Nonoral PUVA B Palmoplantar and pustular Phototoxicity
psoriasis
Pulsed dye laser and intense B Nail psoriasis Cuticle hyperpigmentation
pulsed light
Goeckerman therapy B Severe/recalcitrant psoriasis Local reactions (tar smarts)
Climatotherapy B Plaque psoriasis Transient benefit
Grenz therapy C There is insufficient evidence to recommend these modalities at this time
Visible light therapy C

Abbreviations: NB-UVB, narrowband UVB; BB-UVB, broadband UVB; PUVA, psoralen plus UVA.
aStrength of Recommendation Taxonomy (SORT): A, recommendation based on consistent and good-quality, patient-oriented
evidence; B, recommendation based on inconsistent or limited-quality, patient-oriented evidence; C, recommendation based on

consensus, opinion, case.
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Studies have shown that the ideal wavelength
needed to produce a therapeutic effect (ie, clearance
of psoriatic plaques) is 304 to 313 nm. Wavelengths of
290 to 300 nm were found to be less therapeutic and
more harmful, as they contributed to the develop-
ment of sunburns.” Broadband UVB phototherapy,
with wavelengths ranging from 270 to 390 nm, exposes
patients to a greater spectrum of radiation, thus mak-
ing it more likely to cause sunburn and any theoreti-
cal form of sun-related damage, such as dysplasia and
cancer. Compared with NB-UVB phototherapy, BB-UVB
phototherapy is associated with a greater degree of sun
damage-related side effects. Narrowband UVB, with
a wavelength range of 311 to 313 nm, carries a grade
A level of recommendation and should be considered
as first-line monotherapy in patients with generalized
plaque psoriasis, given its efficacy and promising safety
profile. Multiple studies have shown that NB-UVB
phototherapy is superior to BB-UVB phototherapy
in the treatment of moderate to severe psoriasis in
adults.®? In facilities where access to NB-UVB is limited,
BB-UVB monotherapy is recommended as the treatment
of generalized plaque psoriasis.

Psoralen plus UVA, which may be used topically
(ie, bathwater PUVA) or taken orally, refers to treatment
with photosensitizing psoralens. Psoralens are agents
that intercalate with DNA and enhance the efficacy of
phototherapy.’® Topical PUVA, with a grade B level of
recommendation, is an effective treatment option for
patients with localized disease and has been shown to be
particularly efficacious in the treatment of palmoplantar
pustular psoriasis. Oral PUVA is an effective option for
psoriasis with a grade A recommendation, while bath-
water PUVA has a grade B level of recommendation for
moderate to severe plaque psoriasis. Oral PUVA is asso-
ciated with greater systemic side effects (both acute and
subacute) compared with NB-UVB and also is associated
with photocarcinogenesis, particularly squamous cell
carcinoma in white patients."" Other side effects from
PUVA include pigmented macules in sun-protected areas
(known as PUVA lentigines), which may make evaluation
of skin lesions challenging. Because of the increased risk
for cancer with oral PUVA, NB-UVB is preferable as a
first-line treatment vs PUVA, especially in patients with a
history of skin cancer.'*"

Goeckerman therapy, which involves the synergistic
combination of UVB and crude coal tar, is an older treat-
ment that has shown efficacy in the treatment of severe
or recalcitrant psoriasis (grade B level of recommen-
dation). One prior case-control study comparing the
efficacy of Goeckerman therapy with newer treatments,
such as biologic therapies, steroids, and oral immuno-
suppressants, found a similar reduction in symptoms
among both treatment groups, with longer disease-free
periods in patients who received Goeckerman therapy
than those who received newer therapies (22.3 years vs
4.6 months)." However, Goeckerman therapy is utilized
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less frequently than more modern therapies because of
the time required for treatment and declining insurance
reimbursements for it. Climatotherapy, another older
established therapy, involves the temporary or perma-
nent relocation of patients to an environment that is
favorable for disease control (grade B level of recom-
mendation). Locations such as the Dead Sea and Canary
Islands have been studied and shown to provide both
subjective and objective improvement in patients’ pso-
riasis disease course. Patients had notable improvement
in both their psoriasis area and severity index score and
quality of life after a 3- to 4-week relocation to these
areas.’™® Access to climatotherapy and the transient
nature of disease relief are apparent limitations of this
treatment modality.

Grenz ray is a type of phototherapy that uses longer-
wavelength ionizing radiation, which has low penetrance
into surrounding tissues and a 95% absorption rate within
the first 3 mm of the skin depth. This treatment has been
used less frequently since the development of newer
alternatives but should still be considered as a second line
to UV therapy, especially in cases of recalcitrant disease
and palmoplantar psoriasis, and when access to other
treatment options is limited. Grenz ray has a grade C
level of recommendation due to the paucity of evidence
that supports its efficacy. Thus, it is not recommended
as first-line therapy for the treatment of moderate to
severe psoriasis. Visible light therapy is another treat-
ment option that uses light in the visible wavelength
spectrum but predominantly utilizes blue and red light.
Psoriatic lesions are sensitive to light therapy because of
the elevated levels of naturally occurring photosensitiz-
ing agents, called protoporphyrins, in these lesions.!”
Several small studies have shown improvement in pso-
riatic lesions treated with visible light therapy, with blue
light showing greater efficacy in lesional clearance than
red light.'81

Pulsed dye laser is a phototherapy modality that has
shown efficacy in the treatment of nail psoriasis (grade B
level of recommendation). One study comparing the
effects of tazarotene cream 0.1% with pulsed dye laser
and tazarotene cream 0.1% alone showed that patients
receiving combination therapy had a greater decrease in
nail psoriasis severity index scores, higher scores on the
patient’s global assessment of improvement, and higher
rates of improvement on the physician global assess-
ment score. A physician global assessment score of 75%
improvement or more was seen in patients treated with
combination therapy vs monotherapy (5.3% vs 31.6%).%
Intense pulsed light, a type of visible light therapy, also
has been used to treat nail psoriasis, with one study
showing notable improvement in nail bed and matrix
disease and a global improvement in nail psoriasis sever-
ity index score after 6 months of biweekly treatment.”
However, this treatment has a grade B level of recom-
mendation given the limited number of studies support-
ing the efficacy of this modality.
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Initiation of Phototherapy

Prior to initiating phototherapy, it is important to assess
the patient for any personal or family history of skin
cancer, as phototherapy carries an increased risk for cuta-
neous malignancy, especially in patients with a history
of skin cancer.?? All patients also should be evaluated
for their Fitzpatrick skin type, and the minimal erythema
dose should be defined for those initiating UVB treat-
ment. These classifications can be useful for the initial
determination of treatment dose and the prevention
of treatment-related adverse events (TRAEs). A careful
drug history also should be taken before the initiation
of phototherapy to avoid photosensitizing reactions.
Thiazide diuretics and tetracyclines are 2 such examples
of medications commonly associated with photosensitiz-
ing reactions.*

Fitzpatrick skin type and/or minimal erythema dose
testing also are essential in determining the appropri-
ate initial NB-UVB dose required for treatment initiation
(Table 2). Patient response to the initial NB-UVB trial will
determine the optimal dosage for subsequent mainte-
nance treatments.

For patients unable or unwilling to commit to office-
based or institution-based treatments, home NB-UVB
is another therapeutic option. One study comparing
patients with moderate to severe psoriasis who received
home NB-UVB vs in-office treatment showed comparable
psoriasis area and severity index scores and quality-of-
life indices and no difference in the frequency of TRAE
indices. It is important to note that patients who received
home treatment had a significantly lower treatment bur-
den (P<.001) and greater treatment satisfaction than those
receiving treatment in an office-based setting (P=.001).%

Assessment and Optimization of Phototherapy

After an appropriate starting dosage has been estab-
lished, patients should be evaluated at each subsequent
visit for the degree of treatment response. Excessive

TABLE 2. Estimation of Initial NB-UVB
Dose by Fitzpatrick Skin Type?®

Fitzpatrick Skin Type NB-UVB Dose, mJ/cm?
l'and Il 300
llland IV 500
Vand VI 800

Abbreviation: NB-UVB, narrowband UVB.

aMinimal erythema dose should be tested in a sun-protected
region on the hip or buttock using a 2x2-cm area of skin.
®Minimal erythema dose testing should not be performed in
patients with Fitzpatrick skin types V and VI. These patients
should be started at an initial dose of 800 mJ/cm? and increased
as tolerated.
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erythema (lasting more than 48 hours) or adverse effects,
such as itching, stinging, or burning, are indications that
the patient should have their dose adjusted back to the
last dose without such adverse responses. Because toler-
ance to treatment develops over time, patients who miss
a scheduled dose of NB-UVB phototherapy require their
dose to be temporarily lowered. Targeted dosage of UVB
phototherapy at a frequency of 2 to 3 times weekly is
preferred over treatment 1 to 2 times weekly; however,
consideration should be given toward patient prefer-
ence.”® Dosing may be increased at a rate of 5% to 10%
after each treatment, as tolerated, if there is no clearance
of skin lesions with the original treatment dose. Patient
skin type also is helpful in dictating the maximum photo-
therapy dose for each patient (Table 3).

Once a patient’s psoriatic lesions have cleared,
the patient has the option to taper or indefinitely con-
tinue maintenance therapy. The established protocol
for patients who choose to taper therapy is treatment
twice weekly for 4 weeks, followed by once-weekly
treatment for the second month. The maintenance dos-
age is held constant during the taper. For patients
who prefer indefinite maintenance therapy, treatment
is administered every 1 to 2 weeks, with a maintenance
dosage that is approximately 25% lower than the original
maintenance dosage.

Treatment Considerations

Efforts should be made to ensure that the long-term
sequalae of phototherapy are minimized (Table 1).
Development of cataracts is a recognized consequence of
prolonged UVB exposure; therefore, eye protection is rec-
ommended during all UVB treatment sessions to reduce
the risk for ocular toxicity. Although pregnancy is not a
contraindication to phototherapy, except for PUVA, there
is a dose-dependent degradation of folate with NB-UVB
treatment, so folate supplementation (0.8 mg) is recom-
mended during NB-UVB treatment to prevent develop-
ment of neural tube defects in fetuses of patients who are
pregnant or who may become pregnant.”

TABLE 3. Maximum Dose for NB-UVB
Phototherapy®®

Fitzpatrick Skin Type NB-UVB Dose, mJ/cm?
[and Il 2000
llland IV 3000
Vand VI 5000

Abbreviation: NB-UVB, narrowband UVB.

aDoses may be increased by 5% to 10% at each treatment, as
tolerated.

PRegardless of skin type, maximum dose in facial regions should
not exceed 1 J/cm?.
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Although phototherapy carries the theoretical risk
for photocarcinogenesis, multiple studies have shown
no increased risk for malignancy with either NB-UVB
or BB-UVB phototherapy.”** Regardless, patients who
develop new-onset skin cancer while receiving any pho-
totherapeutic treatment should discuss the potential risks
and benefits of continued treatment with their physician.
Providers should take extra caution prior to initiating
treatment, especially in patients with a history of cutane-
ous malignancy. Because oral PUVA is a systemic therapy,
it is associated with a greater risk for photocarcinogenesis
than any other modality, particularly in fair-skinned indi-
viduals. Patients younger than 10 years; pregnant or nurs-
ing patients; and those with a history of lupus, xeroderma
pigmentosum, or melanoma should not receive PUVA
therapy because of their increased risk for photocarcino-
genesis and TRAEs.

The decision to switch patients between different
phototherapy modalities during treatment should be indi-
vidualized to each patient based on factors such as disease
severity, quality of life, and treatment burden. Other fac-
tors to consider include dosing frequency, treatment cost,
and logistical factors, such as proximity to a treatment
facility. Physicians should have a detailed discussion about
the risks and benefits of continuing therapy for patients
who develop new-onset skin cancer during phototherapy.

Final Thoughts

Phototherapy is an effective and safe treatment for
patients with psoriasis who have localized and systemic
disease. There are several treatment modalities that can
be tailored to patient needs and preferences, such as
home NB-UVB for patients who are unable or unwilling
to undergo office-based treatments. Phototherapy has
few absolute contraindications; however, relative contra-
indications to phototherapy exist. Patients with a history
of skin cancer, photosensitivity disorders, and autoim-
mune diseases (eg, lupus) carry greater risks for adverse
events, such as sun-related damage, cancer, and dyspla-
sia. Because these conditions may preclude patients from
pursuing phototherapy as a safe and effective approach
to treating moderate to severe psoriasis, these patients
should be considered for other therapies, such as biologic
medications, which may carry a more favorable risk-
benefit ratio given that individual’s background.
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