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Case Report

Ultraviolet B Phototherapy Worsened Psoriasis Vulgaris
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Abstract

Psoriasis vulgaris is a chronic, complex, immune-mediated inflammatory disease with a genetic predisposition
and a global prevalence of 2%-4%. One treatment option for psoriasis is narrowband ultraviolet B (NBUVB)
phototherapy. Phototherapy can reduce cytokines and chemical mediators that trigger psoriasis. However,
there is a clinical subset of photosensitive psoriasis in 5.5%-24% of cases, wherein NBUVB exposure at sub-
minimal doses can worsen psoriasis lesions. Herein, we present a case of a 23-year-old man with a seven-year
history of psoriasis and who completed eight sessions of the secukinumab injection protocol with full re-
mission. The patient complained of worsening psoriasis lesions, and his psoriasis area and severity index score
increased to 6.5. He was scheduled to undergo two sessions of whole-body NBUVB phototherapy at 500
m]J/cm? for, which then further worsened the lesions, progressing into erythrodermic psoriasis. Phototherapy
was withheld, and the patient was hospitalized. In 5.5%-24% of psoriasis cases, UV light exposure can worsen
psoriasis. This condition is related to the genetic predisposition of HLA-Cw*0602 and CARD14 mutation at
locus 2 (PSORS2), which causes a different immune response when the skin is exposed to UV light, including
phototherapy. In these cases, there is no physiological suppression of propsoriatic cytokines and mediators.
Instead, propsoriatic mediators are increased through various pathways, including tumor necrosis factor-
alpha, interferon gamma, interleukin (IL)-1, IL-6, or IL-17, after UV exposure. Thus, understanding photosensi-
tive psoriasis is essential, and further studies are needed to determine the best course of treatment in these
patients.
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Introduction

soriasis vulgaris is a chronic inflammatory

disease that is mediated by a complex imm-
une response and has a genetic predisposition.!
Psoriasis has a global prevalence of 2%-4% and
can affect men and women.2 The manifestations of
psoriasis are not only limited to the skin but may
also involve various organs, including the nails,
joints, and tongue (geographic tongue). Skin les-
ions typically appear as well-defined, oval, erythe-
matous plaques with thick, silver scales that may
be accompanied by itching.! Erythrodermic pso-
riasis is a severe psoriasis variant, with an estima-

ted prevalence of 1%-2.25% among patients with
psoriasis. It is the most common cause of erythro-
derma, accounting for approximately 25% of all
cases.?

Psoriasis vulgaris treatment depends on disease
severity and may include topical therapy, photo-
therapy, systemic therapy, or a combination of
these approaches.# Exposure to ultraviolet (UV)
radiation from natural sunlight or artificial light
sources is beneficial for managing psoriasis. How-
ever, some individuals with psoriasis may exper-
ience worsening because of UV radiation, particu-
larly in cases involving photosensitive skin condi-
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tions, including porphyria, chronic actinic derma-
titis, systemic lupus erythematosus, or polymer-
phous light eruption. Ultraviolet A (UVA) and
ultraviolet B (UVB) rays can trigger psoriasis les-
ions in a phenomenon known as photosensitive
psoriasis, even at suberythemal doses. These doses
can induce new lesions or exacerbate existing pso-
riasis. The prevalence of photosensitive psoriasis
among patients with psoriasis ranges from 5.5% to
24%, with a higher incidence in females and a you-
nger age of onset.> This condition may significa-
ntly complicate psoriasis management.

In this case report, we present a patient with psori-
asis vulgaris aggravated by phototherapy. This
report aims to provide insights into a rare psoriasis
phenotype, known as photosensitive psoriasis.

Case Report

A 24-year-old male with a history of erythro-
dermic psoriasis and who completed the eight-
session secukinumab injection protocol presented
to our Dermatology and Venereology Clinic at
Sardjito General Hospital, Yogyakarta. The patient
reported multiple new reddish patches on his back
and all four extremities. One month prior to his
visit, he noted the appearance of new, scaly, itchy
reddish patches on his back. He was diagnosed
with psoriasis vulgaris with a psoriasis area and
severity index (PASI) score of 1.7 and was pres-
cribed with a topical formulation containing 6%
salicylic acid, 9% liquor carbonis detergens (LCD),
and 15 g of clobetasol in 30 g of petroleum jelly,
applied twice daily on the lesions.

Two weeks later, the patient reported new red,
scaly, itchy lesions on his scalp, arms, chest, and
back (Figure 1). At this time, his PASI score had
increased to 6.5, and he was prescribed with a
similar topical mixture containing 6% salicylic
acid, 9% LCD, and 30 g of desoximetasone in 60 g
of petroleum jelly. He was also sent for photo-
therapy twice a week, with two sessions of whole-
body narrowband UVB (NBUVB) phototherapy at
500 mJ/cm2. However, after the sessions, we noted
worsening of the red patches dispersing over nea-
rly his entire body.

The patient was first diagnosed with psoriasis vul-

garis in 2016. In 2022, his condition relapsed, and
he was treated with methotrexate at a dose of 17.5
mg/week, folic acid 1Img per day, and 30 g of
desoximetasone in 100 mL of coconut oil. He com-
pleted three phototherapy sessions at a dose of 500
mJ/cm? and two sessions at a dose of 625 mJ/cm?2.
However, his lesions worsened, with more red-
ness and peeling, leading to discontinuation of the
therapy. Subsequently, he underwent an eight-
session secukinumab injection protocol, with sig-
nificant improvement and full remission. No other
relevant associated comorbidity or similar family
history was noted.

Figure 1: Clinical presentation of the patient before
phototherapy showed red scaly plaques with PASI
score of 6,5.

Figure 2: After 2 sessions of whole body NB-UVB pho-
totherapy at a Dose of 500 mJ/cm?, the patient develo-
ped generalized erythroderma.

Our dermatological examination showed diffuse
erythematous patches covering nearly his entire
body, whereas some areas exhibited erythematous
plaques with thick scales on the surface (Figure 2).
The patient was finally diagnosed with erythro-
dermic psoriasis attributed to the exacerbation of
psoriasis vulgaris triggered by phototherapy. Pho-
totherapy, which was initially planned for the pat-
ient, was soon discontinued. Thereafter, the pat-
ient was admitted to the ward to stabilize his con-
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dition with a topical steroid and methotrexate inje-
ction (50 mg per week). After seven days of treat-
ment, his lesions improved, and he was subsequ-
ently discharged. His follow-up was uneventful,
with continuous methotrexate injection treatment.

Discussion

Generally, UV exposure is beneficial for patients
with psoriasis. However, in 5%-20% of individ-
uals with psoriasis, UV exposure can exacerbate
the existing condition, known as photosensitive
psoriasis. Clinically, the entity could be disting-
uished from psoriasis vulgaris based on the les-
ions that predominantly appear in sun-exposed
areas, including the face, neck, and dorsum of the
hands. Nevertheless, patients with photosensitive
psoriasis may also experience worsening of symp-
toms with phototherapy.¢

Phototherapy, including NBUVB and psoralen
plus UVA (PUVA) therapy, is the treatment of
choice for psoriasis. Phototherapy has proapop-
totic and immunosuppressive properties, acting
either independently or in combination. UVB or
PUVA exposure can upregulate antipsoriatic
interleukins (IL) and cytokines, including IL-4 and
IL-10, while downregulating propsoriatic cytok-
ines, including IL-8, IL-9, IL-17, IL-22, IL-23, tumor
necrosis factor-alpha (TNF-a), and interferon
gamma (IFN-y). Through these effects, UV expo-
sure can induce regulatory T cells, which are con-
sidered crucial in the pathogenesis of psoriasis and
its response to treatment. Moreover, PUVA photo-
therapy downregulates helper T cells (Th), parti-
cularly Th17 cells, which play a significant role in
the pathogenesis of psoriasis.

According to previous studies, photosensitive
psoriasis follows a seasonal pattern, becoming
severe during summer months and mild or absent
during winter, with predominant involvement of
sun-exposed areas. In addition, these studies indi-
cate that photosensitive psoriasis is more common
among females, associated with an early onset of
psoriasis, and triggered by minimal erythema
dose (MED) levels of UV radiation. However, this
contrasts with earlier findings, where photosensi-
tive psoriasis was more frequently observed in
individuals with Fitzpatrick skin type I, hereditary

photosensitivity, advanced age, treatment challen-
ges, and increased involvement of the face and
hands compared with nonphotosensitive pati-
ents.”

Although the underlying mechanisms of photo-
sensitive psoriasis remain poorly understood, sev-
eral hypotheses have been proposed. These inc-
lude koebnerization following sunburn on fair
skin or after polymorphic light eruption (PLE), co-
existing photosensitivity disorders, and the de
novo initiation or exacerbation of psoriasis by UV
radiation. Psoriasis induced de novo by photo-
provocation is believed to take several days to
appear after UV exposure. By contrast, a rapid
photosensitive reaction in patients with psoriasis
may suggest the presence of an underlying photo-
sensitivity disorder.8 In some individuals with a
genetic predisposition for photosensitive psori-
asis, phototherapy may induce a slightly different
immune response compared with that in patients
without such predisposition. Patients with genetic
predispositions, including those possessing the
HLA-Cw*0602 allele or a CARD14 mutation at
locus 2 (PSORS2), may experience innate immune
response activation during phototherapy. This
response is associated with the production of anti-
microbial peptides (AMPs) triggered by various
pathogen-associated molecular patterns (PAMPs),
damage-associated molecular patterns (DAMPs),
Toll-like receptor (TLR) agonists, or endogenous
inflammatory mediators (e.g., TNF-a, IFN-y, IL-1,
IL-6, or IL-17).5

Inflammatory mediators in psoriasis, including IL-
1P, can directly promote keratinocyte proliferation
and leukocyte chemotaxis.” Moreover, the IL-1a
signaling pathway is crucial for the formation of
neutrophil clusters within the epidermis, known
as Munro microabscesses, a histopathological fea-
ture observed in patients with psoriasis.’0 IL-1
receptor antagonist (IL-1ra) is an immune system
regulator that helps keep inflammation under con-
trol. The balance between IL-1a and IL-1ra levels
in the skin may be the key to understanding why
UV radiation should be avoided if skin inflammat-
ion exceeds a certain threshold.!

IL-17 is now recognized as a central cytokine in the
pathophysiology of psoriasis. Besides Th17 cells,
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IL-17 is also produced by innate immune cells,
including neutrophils, mast cells, gamma-delta T
cells, and innate lymphoid cells. IL-17 stimulates
keratinocyte growth and contributes to epidermal
hyperplasia. It also improves the migration of
cellular adhesion molecules, thereby facilitating
the chemotaxis of inflammatory cells (e.g., neutro-
phils). Furthermore, IL-17 influences dendritic cel-
Is to produce more IL-23, which, in turn, drives the
differentiation of CD4+ T cells into Th17 cells, the-
reby increasing IL-17 production. Alongside IL-23,
IL-17 induces IL-6, IL-8, and TNF-q, all of which
play a role in the pathogenesis of psori-asis.!2
TLRs, which are crucial components of innate
immunity, have a cytoplasmic domain similar to
that of IL-1 receptors and can recognize PAMPs
and DAMPs. Following UVB exposure, DNA
damage in exposed cells can trigger the release of
DAMPs, which are recognized by TLR4.5 This pro-
cess stimulates inflammatory signaling pathways
and the innate immune response. The activation of
TLRs by their respective ligands leads to the pro-
duction of inflammatory cytokines and upregulat-
ion of costimulatory molecules and major histoco-
mpatibility complex molecules on dendritic cells,
thereby exacerbating psoriasis lesions.!3

Besides DAMPs, TLRs are also stimulated by var-
ious factors induced by UV light, such as oxidized
lipid and heat shock proteins, including HSP60,
HSP70, and HSP90.> Polymorphisms in TLRs, incl-
uding TLR4, are also correlated with immunosup-
pression induced by UV light. This may explain
why some individuals are more prone to some
dermatological diseases, including lupus erythe-
matosus, PLE, and psoriatic arthritis.5

According to recent studies, UV exposure can also
damage RNA, which is subsequently detected by
TLR3, stimulating the production of inflammatory
cytokines (e.g., TNF-a and IL-6) from nonirradi-
ated keratinocytes and peripheral blood mono-
nuclear cells. TLRs can also regulate the express-
ion of AMPs.1# Laboratory research has demon-
strated that UV exposure induces AMPs, includ-
ing human beta-defensin (HBD) 2, HBD3, RNA-
se7, and S100A7 (psoriasin), in keratinocytes, both
in vitro and in vivo, which are implicated in the
pathogenesis of psoriasis.’

Phototesting or UVB/UVA provocation testing
may be conducted for diagnostic purposes, with
the MED being assessed 24 h postexposure. After
24 h, the provocation test may reveal macular ery-
thema, which occasionally accompanied by scaly
plaques consistent with psoriasis. A skin biopsy is
performed seven days after provocation testing,
with histopathology showing acanthosis and infl-
ammatory neutrophil infiltrates in the epidermis,
indicating early psoriatic changes.”# In the present
case, a 24-year-old male experienced worsening of
lesions after phototherapy initiated at a dose of 500
m]J/cm?2, which is within the MED range for Fitz-
patrick skin type IV (450-600 mJ/cm?).1> However,
provocation testing and biopsy post-UV exposure
were not conducted for diagnostic confirmation.

Given that approximately 5.5%-24% of individu-
als with psoriasis have a genetic predisposition for
photosensitive psoriasis,> awareness must be rai-
sed regarding the condition. Moreover, a thoro-
ugh history taking, including any exacerbation of
symptoms with sun exposure, and a clinical exa-
mination of sun-exposed areas are advised. In
addition, findings from epidemiological studies
suggest that photosensitive psoriasis is more pre-
valent in females, younger patients, and those
with a family history of photosensitive psoriasis.
With this understanding, dermatologists may con-
sider substituting phototherapy with alternative
systemic therapies for such individuals.

Conclusion

We report a case of psoriasis vulgaris that was
exacerbated by phototherapy in a 24-year-old
male, which presented as photosensitive psoriasis.
Understanding the phenotype of photosensitive
psoriasis is crucial for dermatologists to enable
better management of this condition.
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