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Abstract
Purpose of Review The purpose of the review is to highlight some of the new findings on phototherapy treatment for psoriasis
and present clinical pearls for the practitioner.
Recent Findings Recent research has helped to further elucidate the molecular mechanisms of UV light in the treatment of
psoriasis. New evidence regarding the combination of phototherapy with biologic agents and phototherapy’s effect on quality of
life is also highlighted.
Summary Phototherapy remains an effective and viable option for patients seeking non-invasive and safe treatment of psoriasis.
Further research is still needed to understand the exact immunological effects and molecular pathways regarding the response of
the skin to UV light. Further research is also needed with combination treatment phototherapy and the newest biologic agents.
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Introduction

Phototherapy represents one of the oldest treatment modalities
in dermatology. Over 3000 years ago, the ancient Egyptians
were the first to use natural light in combination with herbal
extracts in the treatment of skin disease[1]. Centuries later, the
development of phototherapy for psoriasis was based on the
observation that sunlight improved the symptoms of the dis-
ease. The use of phototherapy has now expanded to treat var-
ious other inflammatory and non-inflammatory skin condi-
tions such as eczema, vitiligo, mycosis fungoides, and idio-
pathic pruritis. The regimen involves short, repeated exposure
of the skin to ultraviolet (UV) light at very specific wave-
lengths. Given its excellent safety profile and non-invasive
nature, phototherapy continues to be a preferred treatment
by dermatologists[2]. Even though it has been used for many
years, research into phototherapy and photomedicine is still in
progress. The precise molecular mechanism of action of the
skin’s response to UV radiation along with ways to best

maximize effectiveness for patients are the two areas of cur-
rent investigation. The goal of this review article is to present
recent advances in phototherapy along with treatment pearls
for clinical practice.

Types of Phototherapy

Three main types of phototherapy are used for the treatment of
psoriasis: psoralen plus ultraviolet A (PUVA), broadband
ultraviolet-B (BB-UVB), and narrowband ultraviolet B (NB-
UVB). The associated wavelengths of these modalities are
summarized in Table 1.

Traditionally, BB-UVB therapy was the treatment of
choice for psoriasis, but in the past years, NB-UVB has
surpassed its use due to its increased effectiveness[3]. A
2019 study demonstrated that NB-UVB therapy improves
the quality of life in patients with psoriasis, with its beneficial
effects lasting for months after the treatment has ceased[4].
Given its ease of use, good safety profile, and wide variety
of applications, NB-UVB is the most common phototherapy
modality used today[5].

PUVA phototherapy involves treatment with ultraviolet A
(UVA) and psoralen, a photosensitizing medication. PUVA
can be administered as a topical cream/soak or taken orally in
systemic therapy[6]. Topical/soak PUVA allows patients to
treat only limited areas of skin such as in palmoplantar psori-
asis. Although very effective, PUVA is less readily available
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as compared with NB-UVB. The toxicity of systemic PUVA
including photoaging and increased risk of non-melanoma
skin cancer in the long term also limits its use.

Recent Advances

The Immunoregulatory Mechanisms of Phototherapy

The pathophysiology of psoriasis is a complex cascade of
aberrant signaling and cellular interactions leading to exces-
sive activation of the immune system. Specifically, this dis-
proportionate activation leads to immune responses in the T
helper cell type 1 (Th1)/T helper cell type 17 (Th17) path-
ways. Th1/Th17 activation leads to the secretion of TNF-al-
pha, IL-12, IL-17, and IL-23—the key mediators of inflam-
mation involved in the pathogenesis of psoriasis. These cyto-
kines lead to downstream proliferation of keratinocytes, in-
creased expression of angiogenic mediators and endothelial
adhesion molecules, and infiltration of immune cells into the
skin lesions[7].

Phototherapy directly combats psoriasis through multiple
mechanisms. It modifies the inflammatory pathway, shifting
the immune response from the Th1/Th17 pathway towards the
opposite Th2 pathway[8]. This reduces key proinflammatory
cytokines, including IL-12, IL-17, IL-20, IL-22, and IL-23[9].
Locally, UV light also causes apoptosis of keratinocytes and T
cells in the epidermis and dermis, promotes migration of
Langerhans cells out of the epidermis, and decreases hista-
mine release and mast cell degranulation[10–12]. In combina-
tion, these changes support epidermal remodeling and histo-
logical normalization of psoriatic skin.

UVB

Recent research has dived further into the specific cellular
pathways and cytokines that are affected by UVB treatment
such as the functionality of regulatory T cells (Tregs).
Typically, Tregs are key suppressors of the autoimmune
response[13•]. In the pathogenic state of psorasis, Treg cells

hold the potential to perpetuate this proinflammatory disease
state by differentiating into Th17 cells. The greater levels of
IL-17A seen in severe psoriasis have recently been shown to
result from the increased propensity of Tregs to convert into
IL-17A producing Th17 cells through the loss of forkhead box
p3 (Foxp3) 20[14]. Because UVB increases Foxp3-positive
Treg cells in psoriatic skin lesions, it improves Treg cell sta-
bility and reduces pro-inflammatory Th1/Th17 cytokines in
psoriasis[15].

Additionally, an isoform of Protein Kinase C (PKCε) has
recently been shown to be a mediator of Th-17 cell differen-
tiation, which aids in the progression of psoriasis.
Overexpression of PKCε was noted in the circulating CD4+
-T cells of psoriasis patients. Following NB-UVB photother-
apy, a decrease was noted in the amount of PKCε expressed
within CD4+-T cells in peripheral blood, which correlated
with disease severity before and after treatment. This research
identifies PKCε’s role as a potential biomarker of treatment
response to UVB therapy[16•].

UVA

New research has helped elucidate the exact mechanism of
how PUVA contributes to cell death of keratinocytes in
hyperprolific psoriatic plaques. Studies suggest that the mech-
anism of apoptosis is multifactorial. Prior research noted that
PUVA creates UV-induced photoadducts, which inhibit cell
proliferation[17]. More recently, PUVA was found to also
induce the innate immune sensor retinoic acid inducible gene
1 (RIG-1), which leads to tumor protein p53 (p53) activation,
ultimately inducing apoptosis[18, 19•]. Expanding our under-
standing of this signaling pathway identifies RIG-1 or p53 as
potential therapeutic targets in psoriasis.

Home Phototherapy

Many patients find phototherapy treatment inconvenient and
burdensome given the frequency of visits, transportation is-
sues, and high insurance co-pays.[20] Patients need as many
as 3 treatment sessions per week, and even though a typical
NB-UVB phototherapy session lasts only 15 min, transporta-
tion, parking, and office wait times may require the patient to
commit several hours for one treatment session.

To address these issues, home phototherapy units have
been developed and popularized. A Swedish study from
1979 was the first to report the efficacy and practicality of
home phototherapy. This study showed that out of the 28
patients utilizing the home phototherapy units, 20 patients
had complete clearance and 6 patients showed marked clinical
improvement. Although the number of treatments to complete
clearance varied, the median amount of time to achieve
healing was 45 treatments or 6 ½ weeks of therapy[21].
While the effectiveness of home phototherapy for psoriasis

Table 1 Most commonly utilized modes of phototherapy in psoriasis
treatment [3]

Phototherapy classification Wavelengths

UVA Topical/soak PUVA 320–400 nm

Systemic (oral) PUVA 320–400 nm

UVB BB-UVB 290–320 nm

NB-UVB 311 nm

Excimer laser 308 nm

UVA ultraviolet-A,UVB ultraviolet B, PUVA psoralen plus ultraviolet-A,
BB-UVB broadband ultraviolet B, NB-UVB narrowband ultraviolet B
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has been documented for many years, a randomized con-
trolled study in 2009 showed equal efficacy and no increased
safety risks associated with home treatment when compared
with outpatient phototherapy[22]. Additionally, home photo-
therapy was associated with a lower burden of treatment and
increased patient satisfaction, making it a very popular treat-
ment option for patients[22].

More recently, smaller and more convenient machines are
being designed to make home therapy more convenient and
efficient. New devices have been modified to be handheld as
opposed to the bulkier, older counterparts. Not only are these
handheld devices useful for recalcitrant localized psoriatic
plaques, but they also offer a practical means of enhancing
NB-UVB exposure to the scalp. This is important as the scalp
represents one of the most difficult areas of the body to treat
effectively. One such example, the Clarify home phototherapy
device, is a handheld device allowing for targeted treatment
with NB-UVB phototherapy. The device is coupled to a
smartphone application, allowing physicians to control and
monitor treatments, and incorporates built-in reminders and
scheduling for pat ients , improving adherence to
treatment[23]. Ultimately, these home phototherapy units al-
low patients to target and treat recalcitrant and difficult-to-
reach disease areas in the comfort of the their home, without
losing the efficacy of clinic-based phototherapy.

Phototherapy and Biologic Agents: Combination
Therapy for Recalcitrant Psoriasis

Despite the fact that multiple new biologic agents have shown
excellent efficacy and safety, phototherapy still plays an im-
portant role in a cohort of patients with severe and treatment-
resistant disease. These complex patients may require photo-
therapy in addition to biologic therapy. For example, several
studies have exhibited the efficacy of using etanercept and
NB-UVB in combination[24, 25]. These studies evaluated this
combination therapy in patients who had not previously re-
ceived treatment, had a poor response with etanercept alone,
or had a poor response to NB-UVB alone. Overall, combina-
tion therapy was superior in efficacy and led to a reduction in
the amount of time to clearance of psoriatic disease. A recent
review article summarized the evidence for the combination of
etanercept and NB-UVB phototherapy and graded it as B on
the Grading for Recommendation and Evidence by Robinson
et al. The combination of adalimumab and phototherapy was
given the same designation of evidence as level B, while com-
bination of ustekinumab and phototherapy was rated as level
C for level of evidence[26].

Another recent review article evaluated the use of a com-
bination of a biologics (e.g., etanercept, adalimumab,
infliximab, ustekinumab) and phototherapy for the treatment
of moderate-to-severe psoriasis through 2016. Researchers
found that 9 out of 10 studies examined demonstrated

favorable efficacy and safety of combination therapy, al-
though the degrees of therapeutic enhancement varied[27].
The benefits of combination therapy were demonstrated
across many different study designs, which suggests that com-
bining a biologic with phototherapy is reasonable when effi-
cacy of either therapy alone is inadequate. Recent data from
the PSONET registry reviewed nearly 10,000 patients on bi-
ologic treatment and about 1000 patients were identified as
receiving combination treatment. While infrequently used,
UVB phototherapy plus biologics was the second most com-
mon combination treatment identified in the study.[28]

Cutaneous Malignancy Risk of UVB and PUVA
Phototherapy

It is well known UVA and UVB from natural sunlight is
carcinogenic. Therefore, the risk of skin malignancy from
phototherapy is often questioned by patients and providers
alike. Over the last several decades, many articles have been
published investigating this potential concern. One of the most
recent, and comprehensive, reviews of this subject was pub-
lished in 2015 and assessed the cutaneous malignancy risks of
NB-UVB, BB-UVB, and PUVA in all skin types including
both Caucasian and non-Caucasian patients[29].

The authors found, after reviewing 61 original articles from
1980 to 2015, that the only conclusive evidence regarding
cutaneous malignancy was an increased risk of squamous cell
carcinoma with systemic PUVA in Caucasian patients above a
threshold of 250 treatments. Risk of melanoma with systemic
PUVA in Caucasians was uncertain due to conflicting results
so caution is advised. In both Caucasian and non-Caucasian
patients, UVB phototherapy (irrespective of UVB type[30])
does not increase the risk of cutaneous malignancy. More
studies are still warranted, however, to further confirm the
long-term safety of phototherapy.

Conclusions

Phototherapy is a useful and adaptable tool for the dermatol-
ogist who treats psoriasis and other inflammatory skin dis-
eases. Research on the exact mechanisms of phototherapy is
ongoing, but recent data suggests phototherapy can alter both
the dysfunctional pathway and downstream effects that lead to
hyperkeratotic psoriatic plaques. Home phototherapy devices
also respresent a more convenient, time-efficient option for
psoriasis treatment. Despite greater efficacy of the newest bi-
ologic agents, phototherapy still maintains one of the best
safety profiles of any treatment, given its non-invasive nature.
Also, combining phototherapy with biologic agents serves as
a useful treatment option for patients with resistant disease.
Given these reasons above, phototherapy should be
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considered and discussed for every patient who presents for
treatment of psoriasis.
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