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Abstract

Purpose: The combination of excimer laser and topical treatment has not been studied in clinical tials. This within-patient
comparison study evaluates the response rates of plaque-type psoriasis after trestment with topical only (dithranol or
calciporriol), laser only, and combination therapy with topical medication and laser,

Marerials and methods: A total of 61 patents with pseriatc plaques located at symmetric body areas (PASI=6) were
screened, 59 were enrolled, 54 completed treatment and 45 completed the 6 months follow-up. Treatments with the excimer
laser were performed twice weekly until resolution or a maximum of 15 weamments. Each ointment was applied on one of the
test lesions, which had 1o be at least 10 cm apart from each other. Efficacy was rated with a modified PAST score.

Results: At the end of the weamment phase only one patent in both topical therapy regimens met the criteria of partial
clearance {modified PASI < 2). The combined therapies resulted in 23 cases of partal clearance in both treatment arms.
Four areas treated with calcipotriel, respectively six areas treated with dithranol resulted in fotal clearance ar the end of the
treatment phase. The average reduction of modified PASI scores was higher in combination than in topical treatment alone
(49.8% calcipotrio] + excimer versus 22.9% calcipotriol, 49.7% dithranol + excimer versus 26.8% dithranol), After six
months there was a total clearance of 30.5% dithranol + excimer.

Conclusions: Treatment of plaque-type psoriasis with laser in combinadon with topical treatment is a safe and effective
therapy, The best long-term results can be obtained by the application of dithranol snd excimer laser,
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Introduction Also, vitamin ID analogues have proved to.be
Psoriasis is a common, genetically determined effective in treatment of plague-type psoriasis
hyperproliferative and inflammatory skin disorder. moade of action of vitamin D is best known fi

Plagque psoriasis is the most common type and in the regulation of calcium and bone
characterised by well-demarcated red skin-covered The effects of the biologically active for]

plaques with silvery scale. It is predominantly found
on the extensor surfaces like knees and elbows.

Topical treatment for psoriasis is well established. min B receptor, which is presen’
Dithranol has been successfully used to treat psori- including the skin where i £
asis since 1916. With the influence of air, light and nologic modulation and’
ions, the radical anthraline is formed which leads to a
characteristic brown pigmentation and to skin irrita-
ton. The latter is discussed to be responsible for the
mode of acton.

Correspandence: Dr Christinng Regalski, Department of Dermatology, Venereology and Aué}éa]’n‘;
04183 Leipzig, Germany, Tel: +49-341-97 16070, Fux: +49-341-97 16099, E-mail: christinn.rogniski@medizi
ISSN 0265-6736 print/1SSN 1464-5157 online © 2012 Informa UK Ltd,
DOI: 10.3109/02656736.2011.6479:42 RICMHMTE L i 7




om by Charite - Universitaetsmedizin Berlin Medizinische Bibliothck on 05/30/12

For personal use only,

Int J Hyperthermia Downloaded from informehealthcare.c

active vitamin D analogue calcipotriol in the topical
reatment of psorfasis [2].

About 20% of all psoriasis patients require photo-
therapy (alone or in combination with systemic
treatient) due to their severity of the disease [3].
In recent years, excimer laser treatment has been
reporied to be effective in mild or moderate plaque-
type psoriasis affecting 10% or less of the patient’s
body area {4, 5]. The therapeutic effect in psoriasis is
related to the induction of T-cell apoptosis [6, 7].
The wave length of 308 nm is close to the antipsor-
iatic spectrum of the narrow-band UVB photother-
apy. Advantages of the use of excimer lasers and
reasons for the decision for the study design are
discussed later on.

We conducted a within~patient trial, in which all
treatment modalities are carried out in one patient.
We compared the effectiveness of either excimer
laser in combinadon with calcipotriol or dithranol.

Methods
Study design and participants

This was a single-cenire, prospective, within-patient
comparison study (study design which applies all
treatment modalities in one subject). It was approved
by the local ethics committee of the Medical Faculty
of Leipzig (169/2004) and was conducted according
to principles of the Declaradon of Helsinld and the
good clinical praciice guidelines of the European
Community [8-10]. All patients gave their informed
consent before enrolment in the study. The study
end-points were response and the total sign score
{rating scales of erythema, induration and scaling
each on the 5-point modified PASI score, [11]). The
outcome after 8 weeks or the resolution of the
psoriasis lesions were considered to be the overall
result, The active phase of the study was performed
berween December 2005 and 2007 in padents at our
institution. Adults over 18 years were eligible for the
study if they suffered from plaque-type psoriasis,
preferably on symmetric parts of their integument.
Inclusion criteria for enrolment in the study were as
follows: female and male patents (>18 years) with
clinically stable psoriasis and PAST score 1.2 or
higher in all plaques (total PASI=6). The test
lesions (calcipotriol and dithranol treatment area)
had to be at least 10 cm apart from each other. All
patients had to have given their informed consent.
Exclusion criteria were as follows:

. Under 18 years of age, pregnancy or lactaton,

. Patients suffering from pustular psoriasis or
erythroderma or acute bacterial, viral (e.g. labial
or genital herpes) or fungal infections of the skin,
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systemic therapy for psoriasis in the past 4 weeks,
all local treatments in the last 2 weeks.

3. Malignancies (last 4 years), radiotherapy, sys-
temic therapies with cytostatic or immunosup-
pressive agents in the past 4 weeks.

4. Padents with clinically relevant gastrointestinal
disease, liver or kidney dysfunction, unstable
diabetes or other non-stable metabolic or endo-
crine disorder, unstable ischaemic heart disease,
uncontrolled hypertension, tachycardia, brady-
cardia or arrhythmia as well as TIA or apoplexia.

5. Patients taking medication which could provoke
phototoxic reactions like antbiotics, tricyclic
antidepressants, beta-blockers, sulphonamides or
carbamazepine,

Disease scoring

Before and during the biweekly treatnent regimen,
psoriatic skin lesions of all padents were scored by
one out of two physicians in a non-blinded proce-
dure. Each patient’s modified PASI (PST) [11] score
was determined separately for all four treatment
areas (calcipotriol, calcipotriol and excimer, dithra-
nol, dithranol and excimer). After the treatment
phase, follow-ups were performed after 4 and 6
months and modified PASI scored again.

Local treatment was applied daily, calcipotriol
twice daily, in the mornings and evenings, dithranol
once daily in the morning without regard of laser
treatment which took place twice weekly.

On one study area, the plaques were treated with
daily short-term applications of dithrano!l (Micanol
3%) for 3 o 200 (mean: 50) min and rinsed off
afterwards. This therapy was accompanied by appli-
cation of salicylic acid 5% at night during the whole
duration of the study. The combination with photo-~
therapy is well-established [12, 13]. Calcipotriol 3%
ointment was applied twice daily for eight weeks on
the other study area. The time interval between
ointment applicatdon and 308 nm Excimer laser
treatment was from 2 o 12h,

The treatments with the 308nm excimer laser
TALOS (WaveLight, Erlangen, Germany)} were
performed on both study areas, the dithranol and
the calcipotriol site twice weekly at the distal 50% of
the plaques at a dose of 2 MED and adjusted
depending on response untl clearing-up or up to a
maximum of 15 treatments [14]. Figure 1 shows one
of the wreatment areas. Ointment was applied on the
whole lesion, whereas only the distal half of the
plagque was treated with the Excimer-laser.

Clinical response

The psoriasis severity index (PSI) as a score with
the components erythema, induration and scaling
was used for rating the psoriasis plagues [11].
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Figure 1. ‘Treated arens: ointment was applied to the
whole lesion, whereas the excimer laser was placed only in
the distal half of the lesions.

Partial clearance was defined as PSI < 2, total clear-
ance as PSI=0. Minimum value was 0, maximum
score 12.

Partial response was defined in the study protocol
as scoring of the modified PASI score, PSTI <2, PSI
evaluates erythema, induration and desquamation
(value 0 (minimum) to 12 (maximum)). Total
clearance meant PSI=0.

Primary end-point was the evaluation of resolution
of psoriasis plaques after combined therapy with
excimer laser with dithranol or calcipotriol versus
local treatment alone.

Statistical analyses

Power analysis.  Sample-size was estimated based on
the publication of Berth-Jones et al. [15]. This study
reports on 478 patents in a mult-centre trial
comparing calcipotriol to dithranol wreatment with a
significant difference favouring calcipotriol, In 43%
of the patients calcipotriol did better, in 17% worse,
in 40% equal to dithranol. The duration of the trial
was planned according to the publicadon of Koo in
1999 [16]. A possible drop-out rate of 10% was
calculated. The number of patients needed was 80
with a power of 97%. With 72 patients finishing the
study, the power stll remained 95%.

Daia analysis. A patient was evaluable if the mod-
ified PASI score before and after teavment was
documented. The chi-squared test, respectively the
Wilcoxon rank sum test was carried out to compare
the modified PASI scores between the ointment
treatment alone {dithranol or calcipotriol) and local
treatment in combination with excimer laser therapy
(either dithranol and excimer laser or calcipotriol and
excimer laser).

Figure 2. Study patients from screening to analysis.

Results

A toral of 59 patients with plaque-type psoriasis
(PASI > 6) were enrolled in this trial; 54 (38 men
and 16 women) were evaluable. Average age was
45.6 & 10.7 years {minimum 23, maximum 77), skin
types were as follows: type I: n=3, type IL: n=21,
type Ol n=31, gype IV: n=2,

The medium total dose of UV radiaton was
20.24-7.29Fem®  (minimum  4.25, maximum
59.59 Jcm®). MED: 0.1: =8, 0.15: n=16. 0.22:
n=18, 0.3: n=n 6, 0.4: n==06. Compliance with the
study protocel was sufficiently good: 5 drop-outs
untl visit 16 {week 8, second treatment), three
patients until visit 17 (follow-up after 4 months) and
six padents terminated prematurely at visit 18
(follow-up after 6 months, see Figure 2). Drop-out
reasons were the new manifestation of pustular
psoriasis in one case, one patient withdrew consent.
All others were lost to follow-up.

After the treatment period of 8 weeks, topical
ointments alone only led to pardal response.
Specifically, calcipotriol treatment only resulted in
one partial clearance, in all other patients there was
no change (Figure 3, Tables I and II). Dithranol
ointment as the only therapy also resulted in limited
reduction of the disease. No total clearance occurred
under topical treatment alone without laser
application.
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Figure 3. Treatment response over iime. Left elbow:
local weatment with calciporriol, distant parts in combina-
ton with excimer laser. Visible benefits from the combined
therapy regimen could be recorded from the frst laser
sessions on, rated as partial clearance from visit 5-17. Due
to increasing erythema in visit 18 the total score was above
2. Right elbow: local treatment with dithranol, distant parts
in combinadon with excimer laser. Also quick response 10
the combination therapy, rated as pariial clearance from
visit 5-16 and as rotal clearance at the follow-up visits, The
overnll scores of local treatment alone were between 8-3.

The combination of dithranol or calcipotriol with
excimer laser therapy was significantly more effecrive
than each topical regimen slone (Table I). Excimer
laser therapy in combination with either calcipotriol
or dithranol led to a partial response in 38.9% of the
participants directly after the treatment phase. In
addition, the total response rates of the combined
treatment protocols were higher at the follow-up after
6 months compared 1o the sudy visic directly after
the end of treatment (Table II}), The Wilcoxon rank
sum test and the chi-squared test showed strong
significance for the superiority of the combined
ointment and laser therapy at the end of the
treatment phase (p <0.0001). The combination of
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dithranol with the excimer laser treatment even
resulted in a slightly significant better clinical
response (62.22% reduction of modified PASI
score, p=0.124) compared to the other treatment
modalites (see Figure 3).

Discussion

The treatment design of this hypothesis-driven study
was based on a rational approach. Excimer laser has
been proved to be effective in psoriasis. This implies
that a comparison 10 no reatment is not ethical. Itis
well known that UVB in combination with calcipo-
triol is highly effective in psoriasis. The assumpdon
was an efficacy of a combination of excimer laser
with the most effective local treatment dithranol. The
comparison 1o calcipotriol was chosen because UVEB
plus calcipotriol has been shown to be effective [2].
This led to the study hypothesis: Hg: ILaser+
Dithranol/Vit D3 =Dithranol/Vit D3, H;:
Laser -4 Dithranol/Vit D3 # Dithranol/Vit D3, which
hypothesised that combinaton therapy would be
more efficacious than topical therapy alone.

In this siudy, the addition of excimer laser therapy
to conventional local treatment with standard for-
mulations of calcipotriol or dithranol improved the
overall treatment effect in patients with plaque-type
psoriasis. Moreover, our study proved that these
combination weatments are effective in terms of
relapse-free interval.

A rrial which compared calcipotriol ointment with
short-contact dithranol showed that the effect was
significant in favour of calcipotriol at 2 weeks
(P < 0.001), and remained so at subsequent assess-
ments [15]. In our study, topical treauments alone
resulted only in partial responses. This may be
caused by the duradon of the local treatment,
which provokes a decrease of compliance by time
[17]. Whereas calcipotriol has become a mainstay in
the routine outpatient treatment of psoriasis not
requiring a day-care sewing, dithranol treatment,
being difficult as a routine outpatient therapy, has
increased efficacy and improved tolerability if the
trearment is carried out in a day-care setting [18].
Storbeck et al., however, reported that the additon
of dithranol to phototherapy in psoriasis provided a
substantial additional therapeutic effect [3].

In 2003, Hofmann et al. published a trial where
the effect of calcitriol versus dithranol in combina-
tion with narrow-band ultraviolet B in psoriasis was
evaluated. Combinaton of narrow-band UVB
(311 nm)} therapy and calcitriol or dithranol were
equally effective for the treatment of psoriasis.
However, padents preferred calcitriol rather than
dithranol when both quality of life and rtreatment
acceptability were assessed [19]. In our trial,
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Table I. Treatment response.

Visit 17 Visit 18
Visit 16 (follow-up after (follow-up after
Trestment Response (week 8, Znd Tx) i months) & months)
Calcipotriol, no laser Partiel clearance abs. 1 2 3
rel. 1.7% 3.4% 5.1%
Total clearance abs. o] 2 5
rel. 0% 3.4% 8.5%
o Calcipotriol and laser Pastial clearance abs. 23 12 B
§ rel. 38.9% 20.3% 13.6%
E‘Oﬂ Total clearance abs, 4 11 13
g rel. 6.8% 18.6% 22.0%
4 Dithrenol, no laser Partia] clearance nbs. 1 1 3
3 rel. 1.7% 1.7% 5.1%
) Totl clenrange abs, 0 1 2
= rel. 0% L.7% 3.4%
=)
2 Dithranol and laser Partinl clearance abs. 23 11 5
£ rel. 38.9% 18.6% B.5%
i Total clearance abs. 6 4 18
E rel. 10.2% 23.7% 30.5%
T:;
m
5
N
A
E
-:g, Table II. Reduction of modified PASI.
2 Calcipotriol, Caleipotriol Dithranael, Dithrano]
5 8 Study arm/visit no laser and laser no laser and laser
.
.§ 'g Week 8, 2nd Tx 22.5% 60.6% 20,9% 62.2%
& 7 Foltow-up after 4 menths 25.8% 34.3% 235.3% 54,25
z B Visit 18 Follow-up after 6 months 26.8% 49.7% 23,9% 49.8%
3
B
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dithranol was slightly, but not significantly, more
effective than calcitriol (p=0.11).

In previous studies it has been shown that the
308 nm excimer laser as monotherapy is effective and
safe for the treatment of psoriasis [4, 5, 20]. It is
more effective In macular than in chronic plague-
type psoriasis [21-24] and in combination with
psoralen UVA rreatment (PUVA)[23, 26]. The
enhanced efficacy of the excimer laser is referred to
a higher intensity of UV light delivered to plaques,
and the penetration into the dermis, where it may
induce T cell apoptosis [7]. And third: the difference
in the delivery of UVB light may result in cell death
and skin imrmune system suppression more effec-
tively than traditional UVB [27].

The advantage of application of the excimer lager
is the lower total light exposure as well as the
assumed lower photo-cancerogenicity, because the
healthy parts of the skin are not exposed in this
accurate and exact therapy. In addition, fewer
treatment sessions (3 to 15) are necessary, of shorter
duration than conventional light therapies for psori-
asis, Though the effective wave-length of light in
psoriasis treatment is 304 to 314 nm, excimer laser
therapy leads to quicker clearance of psoriasis

plaques and therefore to lower cumulatve UVB
dosage [28, 29].

Excimer laser therapy is well established and
available for psoriasis patents in departments of
dermatology in hospitals as well as in dermatology
practices. In terms of treamtment costs, Marchew
et al. developed a disease-intervention-model from
the payer perspective to evaluate the cost effective-
ness of treatments for psoriasis [30]. Whereas exci-
mer laser is more expensive per phototherapy
reatment (US§151.56 versus $58.86 UVEB), the
COSt per treatment regimen is lower, $909.36 versus
$1412.64 for UVB. Due to fewer consultatdons
during the treatment phase, lower resources are
calculated for excimer laser therapy (one visit,
$92.70) versus three visits during UVB treatment
($184.96) [30].

Moreover, we were able to show that response
rates of the combined treatment protocols were
higher at the follow-up after 6 months compared to
the study visit directly after the end of treatment
which might be the result of long-lasting suppression
of inflammation.

The application of dithranol takes place once daily
but reguires high patent compliance and a
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comprehension of the mode of applicatdon of
dithranol which needs to be intensified over time
before being removed. Towels could receive brown-
ish stains from the dithranol. The application is quite
complicated and not as easy as the use of calcipotriol
which is applied twice daily but not rinsed off.

The combinaton with excimer laser therapy is
uncomplicated and simple, but requires time to visit
the treatment centre to receive 5 to 15 laser sessions
of 5 to 15 min duration and therefore has impact on
the patient’s lifestyle [31]. However, a piggy-back
study investigating the quality of life outcomes of
calcipotriol ointment against thar of short-contact
dithiranol cream showed no statistical significance in
improvement of quality of life [32].

Although the within-patent study design has
numerous advantages as, for example, the compar-
ison of treatmenis in the same skin condidon and
compliance, the key limitation of this study consist of
the extended weatment modalides for the padents,
because they need to apply both calcipotriol and
dithranol on different treatment areas. Therefore the
compliance of the patients had to be extremely good.

Despite limirations, the posidve effects of the
combined excimer laser and topical therapy are
predominant and favour a combined treatment
strategy of local treatment combined with excimer
laser in plague-type psoriasis if indicated.

Coaclusion

In summary, treaunent of plaque-type psoriasis with
the excimer laser in combination with topical
dithranol or calcipotriol is a safe and effective therapy
according to our results from a pilot study in a single
centre site. The best long-term results can be
obtained by the application of dithranol and excimer
laser light. These results need to be confirmed in
multi-centre trials.
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