


with treatment have been debated. Non-evidence
based fears are often expressed about higher attendant
risks such as inaccurate dosimetry, phototoxicity, sub-
optimal treatment, and unsupervised continuation of
irradiations after treatment has finished.11-24 It is
thought that these risks influence the occurrence of
acute side effects and lead to an increased cumulative
dose and hence promote photocarcinogenesis and
photoageing.
We have shown that over 55% of dermatologists

consider ultraviolet B phototherapy at home to be
inferior to such therapy in the outpatient department.
Moreover, about 30% think that ultraviolet B photo-
therapy at home carries higher risks than when used
in hospital, risks such as erythema, burns, carcinogen-
esis, and photoageing.25 Research using randomised
designs is non-existent, and literature on the subject
remains scarce—that is, firm evidence supporting or
discouraging the use of ultraviolet B phototherapy at
home is simply lacking.25

Although many dermatologists hardly ever pre-
scribe ultraviolet B phototherapy at home, in some set-
tings such treatment is common. We reported that
3000 panels for dispensing ultraviolet B light had
been sold in Germany and 5000 in the United States
and that two Dutch home care institutions (indepen-
dent suppliers of medical equipment, inclusive of sup-
port from specialist nurses) were successfully
providing ultraviolet B light equipment and supervi-
sion for 1400 patients with psoriasis annually. We
also showed that in the Netherlands about 5% of
patients treated with ultraviolet B light are prescribed
phototherapy at home. Some dermatologists even
reported prescribing home therapy to all their patients
treated with ultaviolet B light.25

To summarise, firmevidenceonwhich to base a con-
sidered policy decision about ultraviolet B photother-
apy at home is lacking.25 In the absence of sound
evidence based on randomised research, discussions
on home ultraviolet B phototherapy will continue to
result in the spread of non-evidence based opinions
and opinion basedmedicine.25 Notably, little attention
has been paid to the possible positive effects of home
therapy on quality of life, patients’ satisfaction, and the
burden of treatment.
On the basis of recent experience with ultraviolet B

phototherapy at home and data from a 1993 pilot we
expected home treatment to be as equally effective as
current ultraviolet B phototherapy used in outpatient
settings.9 We aimed to establish that treatment effect,
safety, quality of life, and cost effectiveness of home
phototherapy do not differ substantially from that of
conventional ultraviolet B phototherapy in an out-
patient clinic. Additionally, with home treatment we
expected a lower burden from treatment and higher
patients’ satisfaction. We compared both treatments
in a setting reflecting routine daily practice in the
Netherlands and focused on narrowband (TL-01)
ultraviolet B phototherapy for psoriasis.26 The Dutch
acronym for this trial was PLUTO. The cost effective-
ness data will be published separately.

METHODS

From 2002 to 2005 we carried out a pragmatic multi-
centre single blinded randomised trial comparing
ultraviolet B phototherapy at home with ultraviolet B
phototherapy in an outpatient setting.26 The partici-
pants and methods are described in detail elsewhere
(www.biomedcentral.com/content/pdf/1471-2288-6-
39.pdf).26

A pragmatic design is a recognisedmethodology for
tackling questions on effectiveness in daily practice as
opposed to efficacy in a “controlled” setting.27-29 Thus
in our trial the interventions were administered as they
would be routinely, with the management of the inter-
vention left to the discretionof the prescribing clinician
—that is, dermatologists were encouraged to carry out
the assigned treatment as they would normally. Con-
sequently, part of the comparison is possible variability
in actual frequency of irradiations, dosage, compli-
ance, support, and equipment used.Wedid not control
for these and other possible differences related to treat-
ment because they will occur in a real life situation.
Besides the treatment, the selection of patients also
reflected routine practice. Blinding participants to
treatment was not possible, and because of the prag-
matic design of the study it was undesirable to blind
the dermatologists. The extent and severity of the psor-
iasis was, however, assessed by an independent
research nurse blinded to the treatment arm.26

Since patient selection should reflect routine clinical
practice,28-30 we invited patients with plaque or guttate
psoriasis to participate if they were considered clini-
cally eligible for TL-01 ultraviolet B phototherapy.
As a result the severity of psoriasis was not a selection
criterion. Ultraviolet B treatment had to be prescribed
by the patient’s own dermatologist, and patients pro-
vided written informed consent to undergo treatment
according to randomisation. We excluded patients
younger than 18 years, those who might not comply
with treatment, those with contraindications, and for
practical reasons. Further details are described
elsewhere.26 Themain selection criterionof being clini-
cally eligible for TL-01 ultraviolet B phototherapy was
purely pragmatic and was left to the discretion of the
patients’ own dermatologists. The dermatologists
were, however, explicitly discouraged from increasing
their prescriptions because of the study.

Sample size

On the basis of recent experience with home ultra-
violet B phototherapy and data from a 1993 pilot we
expected the treatments to be equally effective.9 The
sample size was therefore calculated in accordance
with a negative trial approach.31 We considered a
50% or more improvement in the severity of psoriasis
from baseline to be a relevant clinical response. From
the literature we expected about 85% of the patients
treated with ultraviolet B light to show at least a 50%
improvement of their psoriasis.32 We determined that
with an α of 0.05, β of 0.20 (power 80%), and a distin-
guishable decline (Δ) in proportion of patients of −15%
(from 85% to 70%) we would need 90 patients per

RESEARCH

page 2 of 11 BMJ | ONLINE FIRST | bmj.com

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 24 Ju

n
e 2026

 
h

ttp
s://w

w
w

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
7 M

ay 2009. 
10.1136/b

m
j.b

1542 o
n

 
B

M
J: first p

u
b

lish
ed

 as 

Ex. 2078-002



treatment group.26 To allow formissing data and losses
to follow-up we aimed to recruit 100 patients per
group, 200 in total. From the end of the treatment
onwards we considered a consecutive sample of 100
patients (50 per group) to be sufficient to obtain accu-
rate estimates of cumulative costs.26

Randomisation procedure

After baseline data had been collected, a randomisa-
tion number corresponding to ultraviolet B photother-
apy either at home or in an outpatient department was
drawn from a computer generated list. Randomisation
was done using stratified randomisation, in particular
the minimisation method.26 33 This method takes into
account the recruiting hospital and possible previous
experiences with ultraviolet phototherapy. After ran-
domisation both the patient and the dermatologist
were informed of the assigned treatment, and this treat-
ment was started according to standard practice.

Therapy

Patients randomised to outpatient treatment received
TL-01 ultraviolet B phototherapy in their local hospi-
tal. The hospitals used their own treatment schedules
and their own (full circle) units. Some types of units had
ultraviolet light indicators measuring the intensity of
irradiation (mW/cm2); others did not and measured
only treatment time. Accordingly, treatments were
prescribed either in dose (J/cm2) or in units of time
(seconds).26 Determination of the minimal erythema
dose before treatmentwas only done if that was routine
practice for the hospital. Patients were treated two or
three times a week, depending on the hospital.
Patients randomised to receive home ultraviolet B

phototherapy were temporarily provided with a TL-
01 home phototherapy unit (Waldmann UV 100;
Waldmann, Villingen-Schwenningen, Germany).
This device comprises a semicircular arrangement of
lamps without an intensity indicator. Therefore treat-
ments were prescribed in units of time (seconds). The
equipment was rented out by the home care institu-
tions, which also delivered the unit to the patients’
home and collected it at the end of the treatment per-
iod. On delivery, a nurse from the home care institu-
tion provided 30-60minutes’ training in use of the unit.
Patients signed a contract restricting use of the unit to
themselves. Finally, the patients received a treatment
schedule, set in time (seconds). No minimal erythema
dose was tested. Irradiation took place three or four
times a week (every other day), sometimes starting
with daily irradiations. The choice of subsequent
steps in the treatment schedule depended on the extent
of side effects experienced (erythemaor burning sensa-
tion). Patients could contact the nursing staff of the
home care institution for supervision. The cost for the
nurses’ services, delivery, and collectionof the unitwas
included in the rental price.26

Summarising, the irradiation schedules for both
treatment groupswere those normally used by the hos-
pitals and home care institutions. Neither equipment
nor schedulesweremodified for the trial.We observed

standard practice and therefore did not impose a pre-
specified treatment regimen on the participants, and as
with daily practice we allowed adjuvant use of topical
therapy to continue throughout ultraviolet B treat-
ment. No other additional treatments or changes to
the original treatment plan were intended. However,
to compare the two treatments under practical condi-
tions and to reflect clinical reality, alterations to the
initial treatment plan were allowed if the dermatolo-
gists decided they were necessary. As such, all changes
to treatment originating after inclusion and randomisa-
tion were permitted and were no reason for
exclusion.26

Outcome measures

We determined the severity of disease by using the
psoriasis area and severity index (PASI) 34 and the self
administered psoriasis area and severity index
(SAPASI).35-37 Both scales range from 0 (no lesions) to
72 (extensive erythroderma of the severest degree).
The main outcomemeasure was effectiveness, as mea-
sured by the proportion of patients with a 50% ormore
improvement of the baseline PASI or SAPASI (called,
respectively, PASI 50 and SAPASI 50), which is con-
sidered a relevant treatment effect. Another outcome
measure was the percentage reduction inmedian PASI
and SAPASI scores. Also, the PASI 75 and SAPASI 75
(proportion of patients reaching a 75% improvement
of the PASI and SAPASI, a so called successful treat-
ment effect), the PASI 90 and SAPASI 90 (almost com-
plete clearance), and a patient assessed visual severity
assessment scale ranging from 0 (no psoriasis) to 100
(most severe psoriasis imaginable) were measured.
To verify whether the treatments were equally safe,

we assessed the incidence of acute side effects andmea-
sured the total cumulative dose of ultraviolet B light.
The patients recorded any short term side effects for
every irradiation in a diary. We considered four short
term side effects of interest: mild erythema and burn-
ing sensation (mild and expected side effects) and
severe erythema and blistering (serious side effects).
To calculate cumulative doses of ultraviolet B light

we routinely measured light intensity (J/cm2) of all
equipment from the hospitals with a small portable
ultraviolet light meter (585 100; Waldmann, Ger-
many). If the ultraviolet B unit from the hospital had
an irradiation intensity indicator, we compared its
reading with our own measurements. The home care
institutions measured the light intensity of every unit
before the first irradiation and after the last irradiation,
using their own ultraviolet light meters (all type 585
100; Waldmann). At the end of the trial we collected
these measurements and also compared their portable
ultraviolet B light meters with our own portable ultra-
violet B light meter, which was calibrated using a high
accuracy ultraviolet visible spectroradiometer (OL
752; Optronic Laboratories, Orlando, FL). Partici-
pants in both groups recorded treatment times in
their diary.We also took copies of the treatment charts
of the patients treated in hospital. At the end of the
trial we calculated standardised cumulative doses
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Comparison with other studies

As our study is the first randomised controlled trial of
ultraviolet B phototherapy at home, we have little with
which to compare our results. We found only two
observational parallel group studies.11 19 25 In both,
home ultraviolet B phototherapy seemed to be effec-
tive.No information about severity of psoriasis at base-
line was provided, however, and neither study had a
randomised design.11 19 Patients in our trial had, as
judged by the baseline PASI and SAPASI scores, a
severity of disease ranging from mild to severe. The
average severity of psoriasis was comparable to that
of a non-selected group of 23 patients receiving ultra-
violet B phototherapy in our hospital from August
2006 to July 2007 (median SAPASI 7.55). The mean
baseline PASI and SAPASI scores in our trial were also
similar to those of a trialwhere participantswere said to
be representative of patients receiving ultraviolet B
phototherapy54 but were somewhat higher than those
in a study where the same principal inclusion criterion
of clinical eligibility had been used.55

Effectiveness in terms of percentage decline in base-
linePASI andSAPASI scorewas similar to that of three
other trials studying the effect of narrowband ultravio-
let B light.56-58 Effectiveness was also comparable to
that of ciclosporin and etanercept but somewhat higher
than that of methotrexate and efalizumab and lower
than that of infliximab and adalimumab.59-65 Overall
we think our results may be considered representative
and can be extrapolated to many other settings.
When it comes to safety of home ultraviolet B treat-

ment, four of six published guidelines on home ultravio-
let B phototherapy for psoriasis presume that such
treatment leads to inaccurate dosimetry, suboptimal
treatment, phototoxicity, and higher attendant
risks.1620-2225 Also, three guidelines claim that medical
supervision is crucial for treatment effect.16202225.
Accordingly,most papers and guidelines onhomeultra-
violet B phototherapy suggest caution when prescribing
this treatment and advise using strict eligibility criteria to
select patients.8111215161820222566 In our studywe showed
that home ultraviolet B treatment was equally effective
and equally safe as ultraviolet B treatment in the outpa-
tient department, and that eligibility criteria for home
ultraviolet B phototherapy can be broad. To provide
an effective and safe treatment at home, we believe that
there is no need to select patients based on their pre-
sumed higher intelligence, competence, responsibility,
reliability, or compliance.111215161820222566

Strengths and weaknesses of the study

A major strength of this study is that it is the first ran-
domised trial on the effectiveness, quality of life, and
burden of treatment of home ultraviolet B photother-
apy for psoriasis compared with standard ultraviolet B
phototherapy in an outpatient setting.25 These issues
have never before been properly investigated nor pub-
lished.
We used a pragmatic design to be able to compare

the two treatments under conditions in which they
would be applied in daily practice. The design ensured

broad inclusion of patients who were clinically eligible
for ultraviolet B phototherapy. We believe that our
participants adequately represent patients with psoria-
sis receiving ultraviolet B phototherapy outside the
trial. Additionally, that treatments were similar to
daily practice ensured that our results may be general-
ised to the target population. However, we recognise
that in a setting lacking control and good maintenance
of the home ultraviolet B light units, the results of the
treatment might be different.
A potential weakness may be the manner in which

data collection was planned. This was organised such
that both treatment groups could be comparedwithout
important differences in the number of irradiations.
However, this aspect of the design made it impossible
to compare the groups at fixed times—for example, at
four or eight weeks after the start of treatment. Another
point of consideration might be that during the trial
252 patients were referred to us, of whom 196 con-
sented to participate in the trial. We know why the 56
(252−196) patients were excluded.26 It was not possi-
ble, however, to keep a record of all patients with psor-
iasis who were prescribed narrowband ultraviolet B
phototherapy but were not referred to us for inclusion
in the trial. We therefore do not know the reasons for
non-referral and cannot entirely exclude selection bias.
Such bias would, however, be minimal as the included
patients matched a consecutive sample of patients
offered ultraviolet B phototherapy in our hospital at a
later period.

Implications for practice

Our study provides proper evidence for dermatolo-
gists and dermatological societies, allowing definitive
statements about effectiveness, safety, quality of life,
and burden of treatment of ultraviolet B phototherapy
at home. Since the effectiveness of home and hospital
treatments was equal, future decisions should be based
on the burdenof treatment, patient satisfaction, and the
economic burden for society. Now that we have pro-
vided the evidence and discussed the merits of home
ultraviolet B treatment, we think that a considered pol-
icy decision and subsequent adaptation of guidelines
would be possible.

Conclusions

We have shown that ultraviolet B phototherapy at
home is equally effective and equally safe as ultraviolet
B phototherapy in an outpatient department when
applied in a setting that precludes non-prescribed irra-
diations. Treatment at home also led to a lower burden
of treatment and greater patients’ satisfaction than did
ultraviolet B phototherapy in an outpatient setting,
despite waiting times sometimes being considerably
longer.We therefore regard home ultraviolet B photo-
therapy to be a worthy alternative to standard outpati-
ent ultraviolet B phototherapy for patients with
psoriasis. An economic evaluation comparing both
treatments should follow to determine which treat-
ment is economically preferred.
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