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Treatment of Chronic Urticaria with Narrowband Ultraviolet B
Phototherapy: a Randomized Controlled Trial
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Data regarding narrowband ultraviolet B (NB-UVB)
phototherapy in patients with chronic urticaria is limit-
ed. The aim of this open, controlled study was to deter-
mine whether NB-UVB is effective in treating urticaria
in combination with antihistamin. A total of 81 patients
with chronic urticaria were recruited, 48 of whom were
randomized into the NB-UVB plus antihistamine group.
The control group (n=33) received only antihistamine.
Patients were assessed using the urticaria activity score
and a visual analogue score (VAS). The 2 groups were
evaluated at the same time-points: at treatment sessions
10 and 20 and at follow-up 3 months post-treatment. The
reduction in urticaria activity score and VAS was statis-
tically significant (p <0.05 for both groups). When com-
paring the groups, the mean urticaria activity score was
significantly lower in the NB-UVB group at session 10
(22.6 vs. 27.3) and session 20 (17.4 vs. 20.7). Statistically
significant differences were also noted in VAS between
the 2 groups (p<0.01) at 3 months post-treatment. We
conclude that NB-UVB may be an effective complemen-
tary treatment for patients with chronic urticaria. Key
words: chronic urticaria; narrowband; ultraviolet B pho-
totherapy.
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Chronic urticaria is a common skin disease, which lasts
more than 6 weeks and can result in significant morbi-
dity (1, 2). Antihistamines and systemic steroids form
the basis of treatment, but response is often incomplete
(3). Second-line therapies, such as cyclosporine (4) and
intravenous immunoglobulin (5), have been shown to be
effective in randomized controlled trials. However, there
are concerns about safety and costs of this therapy.

A narrowband (311 nm) ultraviolet B (NB-UVB)
fluorescent lamp (TLO1) has been developed that is ef-
fective in the treatment of psoriasis (6). NB-UVB has
increasingly been used in a variety of skin conditions
other than psoriasis (7). Depending on the disease being
treated, the mechanism of action includes anti-prolifera-
tive, anti-inflammatory and immunosuppressive effects.
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However, no controlled study of any form of UVB for
urticaria has been conducted. The aim of this study was
to evaluate whether NB-UVB could have a potential
role in reducing the symptoms of urticaria.

PATIENTS AND METHODS

Patients

Patients aged 18—62 years attending our chronic urticaria as-
sessment clinic between June 2006 and May 2007 were enrol-
led in the study. Patients were excluded if they had received
phototherapy, used sun-beds, or had received systemic steroids,
cyclosporine or immunosuppressive therapy during the prece-
ding 3 months. Patients with a history of photosensitivity were
excluded. Tests for physical urticaria were negative in all pa-
tients. Patients with urticaria caused by infection or food allergy
were excluded. Patients with angioedema and symptomatic
dermographism were also excluded. Baseline investigations in
all patients included a full blood count, erythrocyte sedimenta-
tion rate and biochemical profile. Autologous serum skin testing
(ASST) was performed on all patients. The study protocol was
approved by the ethics committee of our university.

NB-UVB-levocetirizine and levocetirizine group

The patients were randomly assigned into 2 groups by rolling a dice
without knowing the treatment options (numbers 1-3=NB-UVB-
levocetirizine group; numbers 4—6=levocetirizine group). The
NB-UVB-levocetirizine group received NB-UVB phototherapy
3 times weekly (Monday, Wednesday and Friday) combined with
levocetirizine 10 mg daily. The levocetirizine group received the
same antihistamine as the first group without phototherapy treat-
ment. Because of the severity of urticaria, antihistamine was main-
tained throughout the study in the 2 groups in order to assess the
effects of NB-UVB in patients with urticaria. All patients received
5 mg of levocetirizine during a 3-month follow-up period.

Treatment regimen

Prior to treatment, the NB-UVB-levocetirizine group was given
an information sheet about treatment with NB-UVB, and informed
written consent was obtained. They were given advice on the use
of emollient therapy following phototherapy. The patients’ skin
types were defined according to the Fitzpatrick classification: skin
type I/II vs. skin type I1I/IV. Whole-body phototherapy was admi-
nistered 3 times a week for 20 exposures. No photo-testing was
performed before the treatment. The initial dose was 200 mJ/cm?,
with percentage-based increments of 10-20% every session, up
to a maximum dose of 1300 mJ/cm?. The increment regimen was
modulated following a standard protocol. All patients wore a face
shield and male patients wore genital protection. All patients
were monitored for an erythemal response by nursing staff after
phototherapy. Adverse reactions were recorded. The follow-up
to observe urticaria activity was made after 3 months.
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Irradiation cubicles

Phototherapy was performed in a Daavlin spectra 311 irradiation
cubicle containing 100 W TL-01 (311 + 2 nm) 24 fluorescent tubes.
The cubicle had its own cooling fan and an additional air-conditio-
ner was used in the unit. Test equipment is calibrated annually with
the TL-01 emission spectrum by our hospital calibration service.

Assessment of treatment response

All patients in the 2 groups completed a daily record for the
preceding 24 h of small (diameter<3 cm) and large (diame-
ter >3 cm) wheal numbers and the severity of itch. The number
of wheals was scored from 0 to 3: 0, <10 small wheals; 1,
10-50 small wheals or <10 large wheals; 2, >50 small wheals
or 10-50 large wheals; 3, almost covered. The severity of itch
was also scored as 0, none; 1, mild; 2, moderate; 3, severe.
Therefore, the urticaria activity score (UAS) ranged from 0 to
42 per week. Patients also completed a visual analogue score
(VAS) at each visit, indicating the overall urticaria severity
during the preceding 2 weeks. The score ranged from 0 to 10,
0 indicating no disease and 10 indicating very severe urticaria.
The NB-UVB-levocetirizine group was assessed at baseline,
and after 10 and 20 sessions, and 3 months after the 20th ses-
sion. Assessments for the levocetirizine group were also made
at the same time-points. One of our physicians (AB) helped
to record the scores. He was unaware of treatment assignment
of assessed patients. All assessments were made in a separate
room under the control of another physician (IM). The mean
reduction in UAS and VAS at every assessment point compared
with baseline, in response to the NB-UVB plus antihistamine
and antihistamine alone, were evaluated.

Statistical analysis

The results are presented as the mean change in outcome over
20 treatments for the NB-UVB-levocetirizine group and at the
same time-points for the levocetirizine group, and the mean
difference between groups with 95% confidence intervals
(CIs). The Lilliefors test was used for normality testing. Mean
score (UAS, VAS) changes within both groups at different
time-points were compared using non-parametric Friedmann
test and Bonferroni-adjusted Wilcoxon signed-ranks tests.
The Mann-Whitney U test was used to compare inter-group
differences at different time-points. p<0.05 was considered
statistically significant.

RESULTS

Fig. 1 shows the study profile. A total of 84 patients
fulfilled the entry criteria and were allocated to a group.
Three patients withdrew from the study before treatment
began and were excluded from the analysis. Thus, 81
patients underwent study. Of the 48 patients who began
phototherapy, 3 were excluded from the analysis because
they were unable to attend the treatment. The majority
of the patients had skin type III/IV (n=42), followed by
skin type /Il (n=3).

Demographics and clinical characteristics

There were no significant differences in demographic
characteristics or baseline UAS and VAS between the
2 groups (Table I). Of the 45 patients in the NB-UVB-
levocetirizine and 33 patients in the levocetirizine
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Fig. 1. Trial profile.

group, 32 and 21, respectively, had a positive ASST.
There was no difference in treatment response between
the ASST-positive and ASST-negative patients.

Response to treatment

The mean UAS and VAS in the NB-UVB-levocetirizine
group were reduced from 34.2 and 6.1 (baseline) to 22.6
and 4.3 (after 10 treatment sessions) and to 17.4 and
3.0 (after 20 treatment sessions), respectively. In the
levocetirizine group, the corresponding mean values
were reduced from 33.4 and 6.4 (baseline) to 27.3 and
5.0 and to 20.7 and 4.2, respectively. The reduction
in UAS and VAS within the 2 groups was statistically
significant (p <0.05 for both groups). Comparing the
groups, the mean UAS was significantly lower in the
NB-UVB-levocetirizine group at the 10th session (22.6
vs. 27.3) and 20th session (17.4 vs. 20.7) (Fig. 2). Ho-

Tablel. Characteristics of the patients in the narrow-band ultraviolet
B (NB-UVB)-levocetirizine and levocetirizine groups

NB-UVB- Levocetirizine
levocetirizine group group
Characteristics n=45 n=33
Mean age (years) 342 32.6
Sex (n)
Male 11 14
Female 34 19
Mean duration of disease (months) 14.2 12
Mean baseline UAS (maximum 42) 34.22 33.42
Mean baseline VAS (maximum 10) 6.07 6.42

UAS: urticaria activity score; VAS: visual analogue score.



wever, the mean VAS was similar at the 10th session
(4.3 vs. 5.0) and 20th session (3.0 vs. 4.2) (Fig. 3).

The difference in mean UAS reduction between the
2 groups was significant at the 10th and 20th sessions
(Table II).

Follow-up period

Follow-up data was obtained from all patients after 3
months (see Figs. 2 and 3). The mean UAS and VAS
reduced significantly from 17.4 and 3.0 after 20 ses-
sions to 15.7 and 2.5 at 3 months post-treatment in the
NB-UVB-levocetirizine group. In the levocetirizine
group, however, the corresponding values increased
significantly from 20.7 and 4.2 to 31.2 and 6.2, respec-
tively. Statistically significant differences were noted
in the 3-month post-treatment mean UAS and VAS
changes between the 2 groups (p<0.01).

Exposure and cumulative dose

The number of treatments was 20 in all patients receiving
phototherapy. The mean top dose was 1200 mJ/cm? (range
800-1300 mJ/cm?) and the median cumulative dose was
15,090 mJ/cm? (range 10,224—-16,540 mJ/cm?).

Adverse reactions

The therapy was generally well tolerated, but type A
adverse reactions were reported in 4 patients in the NB-
UVB-levocetirizine group. Two patients experienced
at least one episode of well-demarcated erythema.
However, all of these patients continued to receive
treatment once their erythema had settled, with their
regimens modified according to our standard protocol.
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Fig. 2. Mean urticaria activity score (see Materials and Methods) during
treatment and during follow-up (levocitrizine reduced to 5 mg/day in both
groups). NBUVB: narrowband ultraviolet B.
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Fig. 3. Mean visual analogue score (see Materials and Methods) during
treatment and during follow-up (levocitrizine reduced to 5 mg/day in both
groups). NBUVB: narrowband ultraviolet B.

No patients experienced an episode of painful eryt-
hema. Two patients also had pruritus.

DISCUSSION

This prospective study represents the largest study of
NB-UVB phototherapy for patients with chronic ur-
ticaria. Therapeutic guidelines for urticaria comment
that the evidence for phototherapy is unconvincing (8,
9). However, a retrospective study (10) demonstrated
promising results in patients with chronic urticaria
who were resistant to standard therapies (e.g. antihis-
tamines and diet). Our results indicate that NB-UVB
phototherapy is an effective treatment in patients with
chronic urticaria. NB-UVB phototherapy combined
with antihistamine was better than antihistamine alone
at reducing urticaria activity and patient’s scoring of
itch on a VAS. Moreover, improvements in UAS and
VAS seen during treatment were maintained 3 months
after phototherapy had been stopped. Conversely, a sig-
nificant increase in disease activity was recorded after
3 month follow-up in the levocetirizine only group.

The mechanism of the long-term improvement in the
NB-UVB group is unclear. It is possible that it is related
to an immunoregulatory role of UVB that lasts longer.
However, it is also possible that the long-lasting effect
of NB-UVB is explained by a psychological effect.

In view of the design of this study (unblinded and
concomitant therapy with antihistamine), the results
may have some limitations. Of course the NB-UVB-
levocetirizine group knew that they were receiving
phototherapy and the levocetirizine group were not given
placebo-phototherapy. And also no objective outcome
measure was defined prior to the start of the study.
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Table 1I. Mean + SD reduction of urticaria activity score (UAS) from baseline value in the two treatment groups

NB-UVB-levocetirizine group Levocetirizine group Difference (95% CI) p-value
After 10 sessions 11.58£6.75 6.09 +4.68 5.49 (8.2-2.7) <0.01
After 20 sessions 16.78£7.91 12.76 £ 6.47 4.02 (7.3-0.6) 0.019
3 months post-treatment  18.51 £ 8.35 2.24+4.98 16.27 (19.5-13.01) <0.01

NB-UVB: narrowband ultraviolet B; CI: confidence interval; SD: standard deviation.

We chose a low starting dose of NB-UVB of
200 mJ/cm?. Unlike psoriasis, in which UVB doses that
approach the minimum erythema dose have been shown
to be more effective than lower doses (11), for urticaria
the correlation between dose and effectiveness is un-
clear. Berroeta et al. (10) reported that 68 phototherapy
courses produced clearance in 40% of patients, whereas
27 courses were documented as unsuccessful. However,
the median number of treatments was 22 in that study. It
is also known that a typical course for psoriasis requi-
res 18-24 treatments for disease clearance (12). In our
study we designed a 20-session protocol of NB-UVB
phototherapy. Our treatment schedule was based on our
general phototherapy experience, yet improvement of
urticaria with NB-UVB seemed to be continuing at 20
treatments. Therefore we need to identify the optimum
therapeutic schedules of NB-UVB phototherapy in
chronic urticaria and to ascertain whether particular
subgroups of patients benefit more than others.

Several studies have confirmed the efficacy of the
NB-UVB in the treatment of many dermatological
diseases (7, 13). The exact mechanism of action of NB-
UVB in urticaria is unknown, although UVB has been
shown to induce a variety of immunosuppressive and
anti-inflammatory cytokines (14, 15). Degranulation
of mast cells with release of histamine is central to the
pathogenesis of urticaria (1, 16, 17). A range of pro-
inflammatory mediators and cytokines is released from
mast cells at the time of degranulation (18). NB-UVB
decreases the production of pro-inflammatory cytokines
released by degranulation. UVB phototherapy is known
to induce the production of the anti-inflammatory cyto-
kine interleukin-10, which may be responsible for the
immunosuppressive and anti-inflammatory effects of
UVB (19). Whether mast cell numbers are increased
in chronic urticaria is unknown (1), although their
mediator content may be released more easily. NB-UVB
probably induces apoptosis of dermal mast cells (20).
However, there are controversial results regarding mast
cell depletion (21).

We know that exposure of human skin to sub-erythem-
ogenic doses of UVB can result in immunological
effects including alterations in circulating CD4/CDS8 T-
lymphocyte ratio (22). Urticaria could be explained by
an underlying autoimmune mechanism in up to 50% of
patients. Primary abnormality in some patients might be
cellular rather than humoral (16, 23, 24). Under certain
circumstances, T cells can induce activation of mast cells,
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as well as histamine release (18). It was proposed that
UVB primarily affects the T cells in lesional skin (19).

The acute side-effects of NB-UVB include erythema
and pruritus. Pruritus, although also a common side-effect
of phototherapy, was recorded in only 2 patients. We did
not formally assess the development of pigmentation;
however, we noted that approximately 12% of the NB-
UVB group showed some increase in skin pigmentation.
Induction of photodegenerative changes by UVB is well
established (7, 15). It is recommended that NB-UVB
phototherapy should be used in limited duration courses.
In our series we used only 20 courses, as described.

We conclude that NB-UVB is a second-line therapy for
chronic urticaria that is unresponsive to antihistamines.
In particular, our study shows that NB-UVB therapy may
result in lower urticaria activity for long durations.
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