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Therapy Eur J Dermatol 2015; 25(4): 296-311
Colin MORTON! , European Dermatology Forum Guidelines on
Rolf-Markus SZEIMIES . -
Alexis SIDOROFF? topical photodynamic therapy
Ann-Marie “’ENNBERG;
Nicole BASSET-SEGUIN
Piergiacomo Topical photodynamic therapy (PDT) is a widely approved therapy for
CALZAVARA-PINTON® actinic keratoses, squamous cell carcinoma in-situ, superficial and cer-
Yolanda GILABERTIES tain thin basal cell carcinomas. Recurrence rates are typically equivalent
Giinther HOFBAUER' - . . -
Robert HUNGER® to existing therapies, although inferior to surgery for nodular basal cell
Sigrid KARRER'" carcinoma. PDT can be used both as a lesional or as a field therapy and
Percy LEHMANN"! has the potential to delay/reduce the development of new lesions. PDT
Stefano PIASERICO'? has also been studied for its place in the treatment of, as well as its poten-
Claas ULRICH' - : : S -
I BRAATHEN® tial to prevent, superficial skin cancers in immune-suppressed patients,
on behalf of the F‘;u“’mm although sustained clearance rates are lower than for immunocompetent
Dermatology Forum individuals. Many additional indications have been evaluated, including
photo-rejuvenation and inflammatory and infective dermatoses. This 52
European guideline considers all current and emerging indications for the use of
/ Dermatology topical photodynamic therapy in Dermatology, prepared by the PDT
Forum subgroup of the European Dermatology Forum guidelines committee.
It presents consensual expert recommendations reflecting current pub-
. lished evidence. An unabridged version of this guideline is available
DR e LR S online at: http://www.euroderm.org/edf/index.php/edf-guidelines.
Stirling Community Hospital,

§‘riii“gr1:frﬁ e, Key words: S5-aminolaevulinic acid, dermatology, guidelines, methyl
2 pe S . . . -
A”cf’;(,.ugy, i aminolaevulinate, non-melanoma skin cancer, photodynamic therapy

* Three agents are currently licensed for use in Europe: Methyl aminolaevulinate (160mg/g) (MAL) Metvix®
/Metvixia® (Galderma, Paris, France) is used along with red light to treat non-hyperkeratotic actinic keratosis (AK),
squamous cell carcinoma in-situ (SCC in-situ/Bowen’s disease), supetficial and nodular basal cell carcinomas (sBCC,
nBCC)

* A patch containing 5-ALA (Alacare® (Galderma-Spirig AG, Egerkingen, Switzerland) is approved for mild AK in a
single treatment in combination with red light. Furthermore for AK, a nanoemulsion (Ameluz® (Biofrontera AG,
Leverkusen, Germany)) is licensed for PDT in combination with red light for the treatment of mild and moderate AK.

* A 20% formulation of 5-ALA, Levulan (DUSA Pharmaceuticals, USA), is approved in N. America and certain other
countries for AK| in a protocol that uses blue light
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Long-term follow-up of photodynamic therapy with a
self-adhesive 5-aminolaevulinic acid patch: 12 months
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Background Photodynamic therapy with a self-adhesive S-aminolaevulinic acid
(5-ALA) patch shows high efficacy rates in the treatment of mild to moderate
actinic keratosis (AK) in short term trials.

Objectives The purpose of the trial was to follow up patients after successful 5-ALA
patch-PDT at 3 month intervals over a total period of 12 months. Patients who
had received placebo-PDT or cryosurgery served for comparison.

Patimts/methods Three months after therapy, 360 patients from two separate ran-
domized parallel group phase I studies (one superiority trial vs. placebo-PDT,
one noninferiority trial vs. cryosurgery) were suitable for the follow-up study.
Patients had to show at least one successfully treated AK lesion after initial ther-
apy. A total of 316 patients completed the follow-up.

Results Twelve months afer a single reatment, 5-ALA paich-PDT still proved supe-
rior to placebo-PDT and cryosurgery (P < 0-001 for all tests). On a lesion basis,
efficacy rates were 63% and 79% for PDT, 63% for cryosurgery and 9% and

FEW fme alamaka DIVF Damcesmman scbas al acsak DINVT ccmcad ccmasione ta thaea <F



Results

* The 5-ALA patch 1s intended to be directly applied to AK lesions without
prior crust removal by curettage

* It is skin coloured, square and 4 cm?2 in size

* The patch contains 8 mg 5-ALA (present as 5-ALA hydrochloride).

* For PDT, 5-ALA or placebo patches were applied to the lesions selected
for study for 4 h without preparation of the lesions

* Placebo patches were of identical appearance to the 5-ALA patches but did
not contain 5>-ALLA

* A maximum of 8 AK lesions was treated per PDT session



Results

» After patch removal, AK lesions were immediately illuminated with red light 37
J cm)2 at 630 3 nm; Aktilite CL. 128 (Photocure ASA, Oslo, Nor- way) or
Omnilux (Photo Therapeutics Inc., CA, US.A.).

* Study lesions in the cryosurgery group were frozen using one cycle with the
liquid nitrogen open spraying procedure for a maximum time of 10 s after ice
ball formation.

* 360 patients were eligible for the follow-up period of a maximum of 9months
(1.e. 12 months after a single treatment).

* These patients had a total of 1619 cleared AK study lesions. Three hundred and
sixteen patients completed the follow-up (Table 1).



Efficacy

One year after a single therapy, the overall clearance rates
were still high for the active wreatment arms of both studies
(Fig. 1). The 5-ALA patch-PDT proved statistically significantly

(@)oo, B 5-ALA paich-POT
Table 1 Disposition of patients during follow-up period. Numbers in z a2 2 Puose POT
parentheses indicate the number of patients showing at respective 70
follow-up visit and are only given if different from the total number ﬁ
of patients under observation a0
30
20
No. of patients 1o
0 Wisit 1 Visit 2 Visit 3 Vigit 4
Visit 1 2 3
Follow-up period Start 3 6 tbl1$
(months) 80
Time after initial 3 6 9 12 70
&0
treatment (months) 50
Superiority study g
5-ALA patch-PDT 64 62 (61) 54 (51) 53 20
Placebo PDT 12 12 11 10 10
Non-inferiority study 0 Visit 1 Vigit 2 Visit 3 Vigit 4
S-ALAT +DT s i e (125) 121 Fig 1. Overall clearance rates on a lesion basis at beginning of the
CTYOS“rSﬂT 130 130 121 (120) 113 follow-up period up to 12 months after a single therapy (Visit 1
Placebo PDT 22 19 19 (18) 19 indicating start of the follow-up period. Visits 24 were performed at
Total 360 354 331 316 intervals of 3 months). (a) Resuls of superiority study where 5-ALA

patch-PDT was tested against placebo-PDT (*F < 0001 vs, placebo-
POT). (b) Results of noninferiority study on the comparison of 5-ALA
patch-PDT vs. eryosurgery and placebo-PDT (*P < 0001 vs.
cryosurgery and placebo-PDT),




Discussion

* A single course of 5-ALA patch-PDT has proved to be effective and better

than standard and placebo treatment in short term studies with lesion clearance
rates between 82% and 89%.

* This excellent efficacy of 5-ALA patch-PDT is linked to a convenient and easy
way of treating AK; no curettage is necessary before applying the 5-ALA
patch.

* The study results show that the thicker, moderate AK lesions respond as well
to the 5-ALA patch PDT as mild AK lesions.

* It 1s hypothesized that the reason for this is the rapid flux of 5-ALA from the
patch during the occlusion period.
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Background: Photodynamic therapy (PDT) is increasingly used
for the treatment of actinic keratosis (AK).

Objectives: To investigate both the efficacy of different application

times and the safety of a novel patch (PD P 506 A) containing
aminolaevulinic acid in the PDT of mild to moderate AK.

Methods: Applications of PD P 506 A for 0.5, 1, 2 and 4 h were
compared in a multicentre, randomized, blinded-observer,
parallel-group study. After patch removal, study lesions were
illuminated with red light (4., =~ 630 nm; 37 J/cm?). Study
lesions were not pretreated (e.g. by curettage) prior to PDT.
Efficacy was evaluated 4 and 8 weeks after treatment. Safety and
tolerability were determined through laboratory analyses and
documentation of both local reactions and adverse events.

Results: A total of 149 patients were initially enrolled. Of these,
140 patients (520 lesions) completed the study according to

protocol. Eight weeks after treatment, 86% of the AK lesions
(74% of the patients) treated with 4-h patch application showed
complete clearance. The complete clearance rates of lesions
(patients) for the 2-, 1- and 0.5-h treatment arms were 73%
(47%), 72% (50%) and 51% (24%), respectively. Statistically, the
4-h application was identified as the ‘best treatment’. Patients
with clearance seemed to experience local reactions to a greater

extent than patients without clearance. Local reactions to study
treatments did not exceed the expected range.

Conclusions: The results of this first clinical efficacy study suggest
excellent therapeutic outcomes with a single PD P 506 A PDT
with a 4-h application.

Key words: actinic keratosis — aminolaevulinic acid — clinical trial —
photodynamic therapy




Table 1. Summary of (&) patient {n = 140} and (b} AK lesion characteristics {n = 520} (WiE sampile)

PD P 506 A application duration

0.5 h 1h 2h 4 h
{a}
Mumber of patients 34 38 34 34
Age (years)
Mean = SD 71.6 = 9. 70 718 + B9B 69.7 + 6.B6 699 x 7.73
hMedian (ramge) 73.0 (35-88) 700 (55-91) 68.5 (57-84) 69.5 (4583}
Sex
Female 9 (26%) 13 (34%:) 9 (26%) B (18%)
rAale 25 (T4%) 25 (BB%) 25 (74%) 2B (BZ%0)
Time since AK diagnosis {momnths)
Mean = SD 553 = 7B 438 + 4310 555 + 63.13 55.6 = 6B.56
Median {rarge) 36.0 (0-—420) 32.0 (0D-144) 36.0 (0-300) 38.0 {0-302)
b
Number of lesions 128 138 124 130
Localization
Scalp 43 (34%) 23 (17%) 37 (30%) 54 (42%0)
Forehead 61 (48%) 78 (57 %) 42 (34%0) 49 (38%)
Cheek 12 (9%6) 16 {12%:) 18 {15%) 12 (9%0)
Mose 8 (6%} 8 (6%) B (6% B (5%
Temple 3 (2%) 5 (4%} B (6%} S (7%}
Other 1 (1%} 8 (6%) 11 {9%) 0 {0%:)
Severity
il 68 (53%) 82 {59%) 70 (56%) 71 (55%)
Moderate 60 (47 %) 56 (41%:) 54 (44%5) 59 (45%)
Diameter (rmm)
Mean x SD 8.2 x 349 9.3 x 3.07 B4 x 335 B.5x 3.28
Median (rarge) 8.0 (2-18) 9.0 (3-17) B.O {2-16) B.0 (2-18)
3 . - B
Table 2. Efficacy results. Freguency of clearance of AK lesions and group). AEs not _relatef:i to the study therapy occurring in
patients (VFE sample) two or more patients included the appearance of new AK
outside of the treated areas (five patients), eczema on other

PD P 506 A application duration

Lesion-based analysis

Patient-based analysis

05h 1h 2h 4h 05h 1h 2h 4h
Mo of 128 138 124 130 34 38 34 34
lesions /pateants
Clearanoa frequency a7 56 B rrd 26 30 44 53
4 waeks after
POT (%)
Clearanca frequency 51 72 73 24 50 47 T4

B weaeks after
POT (%)

parts of the body than the study lesions (three patients),
and infections after excision of a skin lesion and after a
biopsy (two patients). One serious AE, not related to ther-
apy, occurred in the 2-h group. For laboratory parameters,
no treatment group showed an increased rate of shifts from
normal values to abnormally low or high values.

Local reactions at the study lesions are quantitatively dis-
played in Fig. 2. During PD» P 506 A application, burning,
pruritus and erythema were the main occurrences. No dose
dependency was observed. All reactions were rated as mild
or moderate except for one case of severe erythema (appli-

cation time: 1 h). By contrast, the incidence of local reac-

In all four treatment groups, the
majority of lesions showed clearance
8 weeks after PDT (Table 2).

Application of 4 h was the best
treatment, with an estimated 86%
clearance rate

The 95% confidence interval for the
clearance rate on a lesion basis for the
4-h application [0.75; 0.95] indicated
superiority to the other treatment
arms, and was statistically selected as
the ‘best treatment’.



Adverse events

* Five of 149 patients experienced an adverse event (AE)

* These were headache [one severe (0.5-h group), two moderate (2- and 4-h
group)], moderate epistaxis (4-h group) and mild increase of alanine
transaminase (0.5-h 4 h group)

o AEs not related to the study therapy:
AK outside of the treated areas (five patients),
eczema on other parts of the body than the study lesions (three patients)

infections after excision of a skin lesion and after a biopsy (two patients)



100 - - _ — The incidence of local reactions during illumination
80 - was dose-dependent and ranged from 26% in the
60 O During application 0.5-h group to 66% in the 4-h group.
=2 O During illumination

40 - R

O After illumination . . .
20 - ’_‘7 The most frequent reactions were burning, pain
0 and pruritus at the application site.
0.5h 1h 2h 4h
Application time

(b)

100

80 -
60 | = Mild
2 B Moderate
40 1 W Severe .. . . L
20 - The incidence of mild local reactions was high in all
0- treatment groups (¥ 84%)

05h 1h 2h 4h

Application time .. )
The incidence of moderate or severe local reactions
Figure 2. (a) Percentage of patients showing local reactions during

application of PD P 506 A, during illumination with Aktilite® was lowest in the treatment group with 0.5-h and

128 CL and after illumination until the end of the observation period. higheSt in the treatment group with 4-h app“cation

(b) Percentage of patients showing mild, moderate and severe local times
reactions from the start of PD P 506 A application until the end of
observation period.
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* Normally a precursor of the photosensitiser is applied topically and converted into
protoporphyrin IX (PPIX) in the cells.

* By activating PPIX with light, the dysplastic cells will be destroyed.

* We report the results of two clinical studies investigating the properties of a novel
self-adhesive 5-ALA-patch (PD P 506 A) intended for PDT of mild to moderate AK

on the face and head.

* The studies investigated the influence of patch application duration on PPIX-
specific fluorescence and the pharmacokinetic properties of the 5-ALA patch.

* The PPIX fluorescence in AK lesions and normal skin after patch application
(application for 2, 3, 4, 5 h) was investigated in 13 patients using DYADERM
Professional (Biocam) 370-440 nm.
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* In the subsequent pharmacokinetic study 12 patients were treated with 8 patches
each (4 h application).

* 5-ALA and PPIX were analysed in plasma (over 24 h) and urine gover 12h).
PPIX-specific fluorescence measured immediately after patch removal increased
with increasing application duration to a maximum at 4-h application.

e The fluorescence in AK lesions was more intense than in normal skin.

* A small increase of 5-ALA plasma concentrations was observed in 10 of 12
patients after applying 8 patches for 4 h, which rapidly declined to normal values
after patch removwal.



Fig. 2 a Geometric mean

(N = 12) concentrations of
5-ALA (ug/) versus time (h)
following topical administration
of 5-ALA patch. b All individual
(N = 12) concentrations of
5-ALA (pug/l) versus time (h)
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Table 1 Summary of patient characteristics of the safety samples of
both studies

FA study N=13 PK study N= 12
(safety sample) (safety sample)
Age (years)
Mean + 8D 69.6 + 9.87 69.8 +7.78
Median (range) 73 (49-80) 71 (50-81)
Sex
Female 2 (15%) 2(17%)
Male 11 (85%) 10 (83%)

FA Fluorescence Analysis; PK pharmacokinetic; SD Standard
deviation

nificant ditierence.

By applying a repeated measurement model of analysis of
variance, a statistically significant interaction between
application duration and time was detected. Differences in
mean fluorescence levels between the application durations
changed over time. The mean profiles for fluorescence data
are presented in Fig. 1a. Figure 1b presents the data in ref-
erence to the start of patch application. Since there is no
difference in the fluorescence profiles depicted from start of
the application for the application durations 3, 4 and 5 h, it
can be postulated that a saturation of the biological system
responsible for the conversion of 5-ALA to PPIX takes
place.

Table 2 Summary of lesion

- Application FA study N = 13 (52 lesions) PK study N =12
g’;rgf::‘(‘;‘;f &ffs i’;:fety duration (h) (96 lesions)
2h 3h 4h 5h 4h
Site
Scalp 5 (38%) 6 (46%) 4 (31%) 6 (46%) 7 (1%)
Forehead 6 (46%) 4 (31%) 9 (69%) 5(38%) 68 (71%)
Cheek 2 (15%) 3 (23%) 0 1 (7%) 19 (20%)
Ear 0 0 0 1(7%) 1(1%)
Temple 0 0 0 0 1(1%)
Severity
FA Fluorescence Analysis; Mild 10 (77%) 8 (62%) 11 (85%) 9 (69%) 66 (69%)
PK pharmacokinetic; Moderate 3 (23%) 5 (38%) 2 (15%) 4 (31%) 30 (31%)
8D Standard deviation
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Local phototoxic reactions were prevented by applying a
cover to the study lesions for the 48-72 h after removal of
the 5-ALA-patch.

Results

The patient population as well as the selected study lesions
shows comparable characteristics for both studies
(Tables 1, 2). The majority of study lesions were located on
the scalp and forehead. Most of the study lesions (70%)
were of mild intensity.

Fluorescence analysis study (FA study)

Thirteen patients were recruited into the study. PPIX fluo-
rescence data are based on the analysis of 48 AK study
lesions and 24 normal skin areas (12 patients) which had
been patched with the 5-ALA patch as specified in the
study protocol and which provided valid fluorescence data.
The patient who did not show valid fluorescence data was
identified being a “PDT non-responder” retrospectively. All
13 patients were valid for safety evaluation.

Table 1 Summary of patient characteristics of the safety samples of
both studies

Table 3 FA Study: fluorescence at the moment of patch removal (F;
N = 12) and summary statistics for primary variable

Study area Application Fluorescence Fluorescence
duration (h) mean (SD) median (range)

AK lesions 2 1.558 (0.403) 1.635 (0.81-2.17)
3 2.496 (0.856) 2.580 (0.69-3.76)
4 3.183(1.041) 3.220 (1.55-4.95)
5 3.407 (0.980) 3.260 (1.42-4.79)

Normal skin 2 0.823 (0.157) 0.805 (0.36-1.15)
5 1.598 (0.649) 1.430 (0.75-2.77)

Baseline fluorescence was well comparable between
study lesions. Mean values ranged from 0.66 to 0.70 for all
except one AK lesions as well as normal skin areas.

The analysis of variance and multiple test procedure for
treatment comparisons yielded the following results for the
PPIX fluorescence in AK lesions (Tables 3, 4):

e The 2 h-duration is significantly different from each of
the 3, 4 and 5-h durations

e The 3-h duration is significantly different from each of
the 4 and 5-h durations

e The 4 and 5-h durations do not show a statistically sig-
nificant difference.

By applying a repeated measurement model of analysis of

variance, a statisticallv _sienificant interaction befween
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5-aminolaevulinic acid patch-photodynamic therapy in the
treatment of actinic cheilitis

Sonja Radakovic @ | Adrian Tanew

Department of Dermatology, Medical
University of Vienna, Vienna, Austria m

Background: Actinic cheilitis (AC) is a common disease caused by chronic ultraviolet
Comrespondence ——

Sonja Radakavic, M.D., Department of Eexposure.

Dermatology, Medical University of Vienna, Objective: Alacare is a self-adhesive, skin coloured 5-aminclaevulinic acid (ALA) patch
ienna, Austria. . . .

Emei: sonja.radakovic@meduriwien ac at that has been developed for the treatment of mild to moderate actinic keratosis (AK).
Funding information Considering the good results in the treatment of AK, the standardized delivery of ALA
Department of Dermatology, Medical and the simple application Alacare patch- photodynamic therapy (PDT) appears as an

University of Vienna, Vienna.

interesting treatment option for AC.

Methods: We retrospectively assessed the efficacy, tolerability and cosmetic outcome
d%ummhmTinmEmmmemmmmm
patches for 4 hours, the AC lesions were illuminated with narrowband red light and a
cosmetic outcome at 3, 6, 9 and 12 months after treatment.

Results: Complete clinical response at the 3-month follow-up was achieved in eight of
11 patients (72.7%) and 12 of 15 AC lesions (80,09%) respectively. Up to the final 12-
rate at 1 year after Alacare patch-PDT, thus, was 66,6% (10/15 lesions). The cosmetic
outcome of the treatment was excellent in all cases.

Conclusion: Alacare patch-PDT was found to have substantial efficacy in the treat-
ment of mild to moderate AC. Given its ease of use, absence of long-term side effects
and the excellent cosmetic results Alacare patch-PDT might be considered as a prom-
ising new treatment option for the management of AC.
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