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SUMMARY

Fifty two psoriatic patients were treated with a new experimental fluorescent lamp (Philips TL-
01) emitting a narrow band at 311 ±2 nm (UVB) which had the advantage of a reduction in
burning and carcinogenic wavelengths when compared with conventional broad band UVB
therapy. Results of the '311' treated group when compared with broad band UVB therapy
revealed a similar percentage of patients achieving a satisfactory response with fewer burning
episodes and an increase in duration of remission.

Phototherapy with UVB and psoralen photochemotherapy (PUVA) are well established
treatment modalities for psoriasis.'""' Initially, both may give equally satisfactory results,'*̂ "*' but
the duration of remission obtained with PUVA is superior to that obtained with UVB.* PUVA
is contraindicated in pregnancy, and some patients may experience severe nausea or pruritus,
especially with 8-methoxypsoraIcn (8-MOP).^ The main concern lies with its potential
carcinogenicity; both 8-MOP and 5-MOP plus UVA are known to be carcinogenic in animals."
Multicentre co-operative retrospective studies in psoriatic patients treated with PUVA have
produced differing results;"*"'' where an increased risk of non-melanoma skin cancer did occur,
in addition to other factors such as previous treatments with arsenic or X-rays, it was related to
the cumulative UVA dose and possibly also to the treatment schedules used. Until such time as
derivatives such as pyridopsoralen, which theoretically have less carcinogenic potential,'^
become available for routine therapy, the use of PUVA should be restricted to severe forms of
psoriasis which are resistant to topical treatment. The use of conventional broad band UVB
phototherapy with a source such as the Philips TL40W/12 (waveband 280-350 nm) is often
limited by burning^ and the potential risk of carcinogenesis.'^'* Monochromator studies by
Parrish and Jaenicke'^ demonstrated that the action spectrum for phototherapy of psoriasis
differs from that for UV-erythema. Wavelengths of 290 nm and below are erythcmogenic but
not therapeutic, even at dosages of 50 times the minimal erythema dose (MED). The therapeutic
wavelengths are, therefore, > 290 nm. Moreover, Fischer et al. have shown that a narrow
waveband at 313 nm is particularly effective for clearing psoriasis, with a reduced capacity for
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producing erythema."' Van Weelden and van der Leun'^ proposed that it would be desirable to
develop a radiation source for UV-phototherapy which excluded the shorter erythemogenic
wavelengths. Since the action spectrutn for UV-carcinogenesis is thought to parallel that for
erythema,'**'** such a source would also have the theoretical advantage of being less
carcinogenic than the conventional broad band source.

An experimental fluorescent lamp (Philips TL-oi ) has been developed with a phosphor
which produces a peak narrow band emission at 31 r nm ( ±2 nm) and a minor peak at 305 nm
(Fig. i). Two pilot studies of the efficacy of the TL-oi lamp in the treatment of psoriasis vulgaris
have been performed.^" First, in nine patients with widespread, symmetrical psoriasis, one half
of the body was treated with radiation from conventional broad band UVB using TL-12 lamps,
while the other half was treated with the new TL-oi lamps, the treatment schedule being the
same for each lamp type so that a slight erythema was elicited after each treatment. In the
second, a comparison of whole body treatment was made in eight patients using the two types of
lamps. In both studies results obtained with the TL-oi '311' lamps were significantly better
than those obtained with the broad band TL-12 lamps. The authors also showed that the TL-o i
lamps were significantly less carcinogenic for mice than the TL-12 lamps.

As part of an intended multi-centre trial we have studied the efficacy of these new lamps in the
treatment of psoriasis in our department, comparing the results obtained with those from a trial
using the conventional broad band Philips TL-12 lamps.

METHODS

During the period January to August 1986, 52 patients with extensive psoriasis ( > 2O"o body
surface area involved) were treated. In order to assess the efficacy of therapy, patients were sub-
divided clinically into three groups; plaque, plaque/guttate, and guttate psoriasis. Patients with
a history of photo-aggravated psoriasis or previous cutaneous malignancy were excluded.
Topical therapy during the study was restricted to 50:50 liquid paraffin:white soft paraffin or
emulsifying ointment emollient. Phototherapy was given in an upright irradiation cabinet, 2 m
high X 14 m X 12 m, containing initially 22 of the new '311' fluorescent tube lamps (Philips
T L - O I ) arranged to provide whole body exposure with an average irradiance of 107 mW/cm^
measured with a calibrated UVB meter. During the course of the study the irradiance was
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FIGURE I. Relative spectral energy distribution of (a) the Philips TL40W/12 lamp and (b) the Phillips TL-
01 lamp.
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increased to 209 mW/cm^ by placing reflecting foil behind the lamp flttings and by increasing
the number of tubes to 49. This made it possible to reduce the treatment exposure time and so
increase the availability ofthe cubicle to patients.

Prior to therapy, the MED for the TL-oi lamps was determined in each patient using a range
of dosages established empirically during a pilot study. The final testing schedule required each
patient to be seated at a distance of 20 cm from six tubes; six sites on the back, or, in a few cases
where there was insufficient lesion-free skin, on the arm, were irradiated with a graded series of
exposures from 50-1500 mj/cm" (irradiation time 19 s-9 min 30 s). Using this schedule we
found the average MED for patients with skin type II to be 500 mj/cm^ (range 100-1250).

Treatment was given thrice, or in five cases twice, weekly, the initial exposure dose being 70",,
ofthe MED. Subsequent exposures were increased by 40",,, the aim being to achieve a mild
erythema response after each treatment. The exposure schedule was adjusted if severe erythema
or burning occurred, with burning being defined as severe, painful erythema (Table i).

Patients were assessed weekly and any adverse reactions recorded. Once a satisfactory state,
defined as clearing of lesions with or without minimal residual activity, was achieved, patients
then received six further treatments at the same exposure dose. Once patients stopped therapy
they were reviewed every 2 weeks for 8 weeks, and thereafter monthly. A relapse of psoriasis was
defined as a degree of skin involvement of 50",, or more of that recorded at the time of entry into
the study.

RESULTS

Results of treatment in the three clinical groups are shown in Table 2. A satisfactory response
was obtained in 92",, of the plaque psoriasis group and in 100",, of patients in the plaque/guttate
and guttate groups. The mean duration of therapy (6-6 weeks) and the mean total cumulative
dose (18 4 J/cm^) were similar in each group. The incidence of burning episodes was io ' \ , . One
year after cessation of therapy, 38",, ofthe patients remained in remission. Those patients who
relapsed did so after an average of 12 weeks (range 2-52 weeks).

Comparison with conventional UVB therapy
In a previous study, 25 psoriatic patients were treated by conventional UVB phototherapy
(Philips TL40W/L2 lamps; irradiance 15 mW/cm^) initially using the same inclusion criteria,
treatment schedule and assessment criteria as in the present study.'' However, because there
were problems of burning, patients were treated twice rather than thrice weekly. Table 3 shows
the comparison of results of the conventionally treated and the '311' treated groups. Both the

TABLE I. Phototherapy schedule

Stage
1 MED determination
2 First treatment: 70"., of MED
3 Dose increments thrice weekly:

If not erythema: dose increased by 40",,
If slight erythema: dose increased by 20",,

If more than slight erythema: same dose
If mild burn: dose decreased by 50",,
If severe burn: dose omitted
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TABLE 2. Results of UVB phototherapy with Phillips TL-oi lamps in 52 patients with psoriasis. Values

are means and ranges

Satisfactory results Total treatment course

Duration of treatment Cumulative dose Duration Cumulative dose
Type of psoriasis (weeks) (J/cm^) (weeks) (J/cm^)

Plaque (« = I7) 47 (2'6-9-3) ii-8 (3-4-26-0) 6-7 (5-3-i2'3) i8'i (9-9-41-5)
Guttate (« = 20) 4-3 (1-6-7-0) 9'9 (2-6-17-8) 6-6 (3-0-9-3) i8'3 (3'8-25'6)
Plaque,'guttate («=I5) 3-8 (2'3-5-3) 8-5 (2-2-19-8) 6-6 (4-0-iro) 19-O (1O-6-38-1)

time taken to achieve a satisfactory response and the total duration of therapy are significantly
less in the '311' treated group; the total cumulative exposure dose was of the same order of
magnitude in each group. Despite the twice weekly treatment schedule, the incidence of burning
in the conventionally treated group was still relatively high at 28"(,. In the '311' UV treated
group, 38"o of the patients remained in remission for a year compared with the results of
conventional broad band UVB where only 5",, were still in remission after this length of time.

DISCUSSION

In discussing the action spectrum for UV-therapy of psoriasis and the lamps available for this
treatment, Fischer et al.^^ emphasized the importance of separating the burning and possible
Koebner effects of the shorter wavelengths in the UVB from the therapeutic effects of the longer
wavelengths around 313 nm. This approach was well supported by phototherapy action
spectrum studies of Parrish and Jaenicke.'*^ Moreover, a successful practical application of the
hypothesis is apparent in the results of Schothorst et al.^^ using the Sylvania UV-6 lamp, the
emission of which has a much reduced component below 310 nm compared with that of the
conventional broad band UVB lamps, and of the apparently natural selective ultraviolet
phototherapy at the Dead Sea."" Diffey and Farr have developed this concept in the form of a
'Phototherapy Index' applied to the various lamps currently used for therapy of psoriasis, the
higher the index for a given end point of therapy, the less the limitation of therapy by erythema
and burning.-'^ The calculated index for the TL-12 lamp was 13 while that for the '311' TL-oi
lamp was 28. This predicted superiority in therapeutic efficacy is borne out by the results of
both the original studies by van der Leun and van Weelden"̂ " and by the results reported here.

We recognize the limitations of comparing results of studies which took place at different
times, but still think the comparison of the previous treatment with conventional broad band

TABLE 3. Comparison of the results o f 311' and conventional UVB phototherapy. Values are means and ranges

311:
Conventional:

(«-52)
TL40W12

Satisfactory

Duration of treatment
(weeks)

4-3 (2-9)
(n = 25) 10-6 (3-26)

results

Cumulative dose

10 (3-26)
9 (7-16)

Total treatment course

Duration Cumulative dose
(weeks) (J/cm^)

6 6 (3-12)
22-0 (8-43)

18 (4-42)
19 (5-41)
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UVB and the narrow band '311' is valid and of interest. With the TL-12 lamps and an
aggressive, thrice weekly treatment schedule, patient compliance was poor due to burning. Even
with the twice weekly schedule, the incidence of burning episodes was relatively high at 28",,-

In contrast, with the TL-oi lamps the incidence of burning was only 10",,, allowing
continued thrice weekly therapy and thereby an average total treatment course of only 6-6
weeks. Twenty-two weeks was required for the TL-12 lamps to produce the same overall mean
total exposure dose of 18-19 J/cm" which produced a satisfactory result with both lamp types.
One disadvantage of the narrow band TL-oi lamps is the relatively long exposure time
required, especially when considering the reported success of less aggressive, daily exposure
regimens with conventional broad band UVB sources.^'*""^ However, this problem may in part
be overcome by increasing the number of lamps in the cabinet. A thrice weekly schedule may be
preferred to daily exposures for patients with work commitments and travelling expenses to
consider. Moreover, if as reported by Fischer et a/. '*̂  psoriasis is cleared with exposure doses of
0 5 MED rather than the aggressive regimen used in our study, exposure times will again be
reduced.

Thus, our work has shown the '311' lamp to be at least as effective for treating psoriasis as the
broad band TL-12 source, with some clinical advantages. It is of interest to put this result in the
context ofthe work of Parrish'*^' which has shown that simultaneous or subsequent exposure to
shorter wavelength radiation not only lessens the therapeutic effect of longer wavelength UVB,
but also may obviate it completely. Without maintenance treatment, the remission obtained
with the TL40W12 lamps was disappointing, only eight patients ofthe 25 treated continuing to
be satisfactory for longer than 8 weeks. With the TL-oi lamps, ofthe 38",, who remained in
remission for a year or more, one-third were patients in the plaque psoriasis group. Normally,
we would expect treatment with PUVA to be required for such a result and although the number
of subjects in the present study was small, the remission times do appear to be very similar to
those obtained with PUVA."^

Over the past few years, knowledge that the retinoids have an anti-cancer effect̂ ** has
stimulated workers to study these drugs in combination with both UVB"'' and PUVA.''" '"
These combinations have proved successful in the treatment of psoriasis with a significant
reduction in the mean total exposure dose. The experimental finding that the new TL-oi lamp
also carries less risk in terms of UV-carcinogenesis is very encouraging in itself and the study of
its use in combination with one ofthe oral retinoids would be of considerable interest.
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