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Topical Photodynamic Therapy for Localized Scleroderma
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Therapy of localized scleroderma is unsatisfactory, with
numerous treatments being used that have only limited success
or considerable side-effects. The aim of this trial was to
determine whether topical photodynamic therapy would be
effective in patients with localized scleroderma. Five patients
with progressive disease, in whom conventional therapies had
failed, were treated by application of a gel containing 3%
5-aminolevulinic acid followed by irradiation with an incoherent
lamp (40 mW/cm?, 10 J/cm?). The treatment was performed
once or twice weekly for 3—6 months. In all patients the
therapy was highly effective for sclerotic plaques, as measured
by a quantitative durometer score and a clinical skin score. The
only side-effect was a transient hyperpigmentation of the
treated lesions. These cases document the beneficial effect of
topical photodynamic therapy in localized scleroderma. Con-
trolled trials are now necessary to confirm these preliminary
results. Key words: morphea; PDT; 5-aminolevulinic acid;
durometer.
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Localized scleroderma is characterized by collagen accumula-
tion and excessive sclerosis of the skin. The major complaints
are tightness and itching and the disease is often complicated
by contractures and cosmetic disfigurement. Numerous
treatments have been tried, such as local corticosteroids, D-
penicillamine, intravenous penicillin, intralesional interferon
gamma, plasmapheresis, oral PUVA therapy or PUVA-bath
photochemotherapy, UVA; phototherapy and, in patients
with severe disease, immunosuppressive and vasoactive drugs
(1-5). However, treatments have had only limited success or
have caused considerable side-effects.

Topical photodynamic therapy (PDT) using S5-aminolevu-
linic acid (ALA) is an experimental therapeutic approach,
which is based on photosensitization of abnormal tissue by
ALA-induced porphyrins and subsequent irradiation with red
light, thus inducing cell injury via generation of singlet oxygen
and other free radicals (6). Topical ALA-PDT has been used
successfully for the treatment of superficial precancerous
and cancerous skin lesions (6, 7), but also for chronic
inflammatory diseases of the skin, i.e. psoriasis vulgaris or
vulvar lichen sclerosus (8, 9) have been shown to respond to
this therapy.

In order to assess whether ALA-PDT could be useful in
localized scleroderma, a clinical trial was conducted in 5
patients with progressive disease who had failed to respond to
other therapies.
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MATERIAL AND METHODS
Patients

Five patients aged between 21 and 63 years with biopsy-proven
localized scleroderma (morphoea) were studied. All patients had
evidence of progressive disease, i.e. lesions showed an inflammatory
reaction and increase in size. In each patient the condition had
previously failed to respond to potent topical corticosteroids, systemic
therapy with penicillin and/or PUVA bath photochemotherapy.
Patients were required to discontinue all therapy at least 4 weeks
before study initiation. The most affected sclerotic plaque of each
patient was judged at baseline and then every 2 weeks during
treatment. Sclerotic plaques were assessed by a clinical skin score (10)
and the durometer score (11). The clinical skin score assesses the
degree of thickening and induration by palpation of the skin on an
analogue scale graded from 10 (severe sclerosis, no folding, wooden
hard) to 0 (normal skin folding) (10). In larger plaques, the most
affected part of the plaque determined the score. The hardness of the
lesion was examined by means of a hand-held durometer with a
calibrated gauge that registers linearly divided units on a scale from 0
to 100 (10). Final hardness is defined as that recorded within 15 s of
firm contact of the durometer (a small dull inferior indentor is
retractable and is responsible for the measurements registered on the
gauge) with the skin (12). In each patient (except for patient 1 who
had only 2 plaques which were both treated) 1 plaque was not treated
and used as a control lesion which was scored at baseline and after
therapy. The patient data are summarized in Table I.

Photodynamic therapy (PDT)

Several plaques were treated in each patient, the most affected site
was chosen for evaluation of therapy effect (durometer and clinical
skin score). A gel containing 3% ALA was applied to each lesion and
kept under occlusion and impervious to light for 6 h. Irradiation of
the lesions was then performed using an incoherent light source (PDT
1200, Waldmann, Germany, light dose 40 mW/cm?, power density
10 J/cm?). The patients were treated once or twice weekly for 3—-6
months, the duration of therapy depending on the clinical response.

RESULTS

ALA-PDT was well tolerated, there was only a slight stinging
by the end of irradiation. In all patients sclerosis regressed
greatly, skin score markedly decreased and durometer
measurements objectively showed a reduction of skin hard-
ness (Fig. 1). Untreated control lesions did not show any
improvement when looking at the skin and durometer scores
at baseline and at the end of therapy. All patients evaluated
therapy subjectively as effective and well tolerable, discomfort
and itching associated with the lesions significantly decreased
during therapy. In 2 patients with sclerotic plaques on the
lower legs, impaired joint mobility was markedly improved.
In 1 patient hair regrowth was achieved in a plaque located
on the lower leg. The only side-effect was a transient
hyperpigmentation in the treated area which resolved within
some weeks after cessation of ALA-PDT in all patients. We
did not observe recurrence or worsening of the disease within
a follow-up of up to 2 years after treatment.
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Table 1. Characteristics of patients with localized sclero-
derma treated with photodynamic therapy using 5-aminolevuli-
nic acid

Agelsex Duration No. Duration Treatments
of disease lesions (months) (no.)

21/M 9 months 2 6 35

63/M S years 8 6 43

S3/F 3 years 4 3 26

41/M 1 year 6 3 25

68/M 1 year 3 3 25

M: male; F: female.

DISCUSSION

This preliminary clinical trial documents for the first time the
beneficial effect of ALA-PDT in patients with localized
scleroderma in whom other therapies, such as PUVA bath
photochemotherapy and intravenous penicillin, had failed.

Photochemotherapy using photosensitizing psoralen deri-
vatives and UVA (PUVA) is one of the most effective and
widely applied therapies for localized scleroderma (2, 4, 13).
However, PUVA is associated with an increased risk of
squamous cell carcinoma and other skin tumours (14).
Recently, also UVA; phototherapy has been shown to
markedly improve or clear localized scleroderma (3). In
contrast to PUVA or UVA; phototherapy (14, 15), carcino-
genic effects are not discussed for PDT.

So far, the pathogenesis of localized scleroderma is not well
understood. It has been shown that type I collagen synthesis
is elevated in scleroderma fibroblasts, whereas collagenase
activity and production is remarkably reduced (1, 16). This
may result in excessive accumulation of collagen in patients
with localized scleroderma or systemic sclerosis. Photosensi-
tization of human dermal fibroblasts with uroporphyrin
followed by long-wave ultraviolet irradiation resulted in an
increase in collagenases (matrix metalloproteinases: MMP 1
and MMP 3) with singlet oxygen being the major intermediate
in the upregulation of MMPs (17).

Topical PDT with ALA, which induces the synthesis of
porphyrins, has demonstrated a very good efficacy and
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Fig. 1. Improvement of both clinical skin score and durometer
score in patients with localized scleroderma after photodynamic
therapy with topically applied 5-aminolevulinic acid (duration of
treatment between 3 and 6 months).
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tolerability in our series of patients with localized sclero-
derma. To rule out the possibility that clinical improvement is
based on spontaneous remission, in 4 of the treated patients 1
untreated control plaque was observed which did not show
any improvement at the end of PDT. The mechanisms of
action of ALA-PDT in scleroderma, e.g. induction of
collagenase, remain to be investigated. Additionally, prospec-
tive, double-blind placebo-controlled trials with larger num-
bers of patients are essential in order to confirm the value of
ALA-PDT for the treatment of localized scleroderma.
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