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ABSTRACT
Introduction: Actinic keratoses are the most common premalignant skin lesions, with a 
chronic and recurrent nature. Daylight photodynamic therapy has been used in the treatment 
of actinic keratoses of the face and scalp.
Objective: To demonstrate the possibility of implementing daylight photodynamic therapy 
at a public service, for the treatment of facial actinic keratosis, using one tube of methyl ami-
nolevulinate cream for up to four patients.
Methods: Ten patients were selected to undergo daylight photodynamic therapy at the Cen-
tro de Dermatologia Dona Libânia, located in the city of Fortaleza (CE), Brazil. Curettage 
was performed on the actinic keratosis and a methyl aminolevulinate cream based chemical 
filter was applied across the face.
Results: One tube of methyl aminolevulinate cream was enough for treating up to four 
patients with multiple facial actinic keratoses, whereas studies suggest the use of at least one 
gram to treat one face completely.
Conclusion: It was possible to conclude when administering daylight photodynamic the-
rapy, an amount of less than one gram of methyl aminolevulinate cream in the treatment of 
facial actinic keratoses is a dosage sufficient to obtain an effective clinical response.
Keywords: keratosis, actinic; photochemotherapy; economics, pharmaceutical

RESU MO
Introdução: As ceratoses actínicas são as lesões pré-malignas de pele mais comuns, apresentando caráter 
crônico e recorrente. A terapia fotodinâmica com luz do dia tem sido utilizada no tratamento de ceratoses 
actínicas de face e couro cabeludo. 
Objetivo: Demonstrar a possibilidade da realização da terapia fotodinâmica com luz do dia em serviço 
público para o tratamento de ceratoses actínicas em face, utilizando um tubo de creme de metilaminole-
vulinato em até quatro pacientes. 
Métodos: Foram selecionados 10 pacientes para a realização de terapia fotodinâmica com luz do dia, 
realizando-se curetagem das ceratoses actínicas seguidas da aplicação de filtro químico e creme de metila-
minolevulinato em toda a face. 
Resultados: um tubo de creme de metilaminolevulinato, foi suficiente para tratar até quatro pacientes 
com múltiplas ceratoses actínicas de face, enquanto os estudos sugerem o uso de pelo menos 1g para tratar 
uma face completa. 
Conclusões: O resultado nos leva a afirmar que na terapia fotodinâmica com luz do dia, a utilização 
de quantidade inferior a 1 grama de creme de metilaminolevulinato no tratamento de ceratoses actínicas 
de face é posologia factível para obtenção de efetiva resposta clínica.    Palavras-chave: ce-
ratose actínica; fotoquimioterapia; farmacoeconomia
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INTRODUCTION
Actinic keratoses (AKs) are the most common premalig-

nant skin lesions, also being chronic and recurrent in character.
They are usually located in sun-exposed areas of the 

body, such as the scalp, face and forearms, of individuals with fair 
skin phototypes, who are immunosuppressed, bear some geno-
dermatosis or undergoes chronic exposure to UV radiation.1 
Many studies have tried to estimate its true prevalence in the 
general population, arriving at varied rates, depending on racial 
factors, age, assessed anatomical site and selection methods used 
in the analysis. In Australia, currently the country with the high-
est known rate of AK in the world, 40-50% of individuals over 
40 have at least one lesion due to the large proportion of fair 
phototypes in its population.2 Actinic keratosis can be clinically 
classified in Grade 1 – when the lesions are slightly palpable, er-
ythematous or rough; Grade 2 – when lesions have the appear-
ance of erythematous desquamative plaques; or Grade 3 – when 
lesions are hypertrophic.3 Studies describe varying degrees of 
progression into invasive squamous cell carcinoma (SCC), with 
about 0.025% to 16% of the AKs undergoing transformation 
into SCC over the years, with the treatment of all these pre-neo-
plastic lesions being required.4

Photodynamic therapy (PDT) is the first line treatment 
for multiple AKs of the face and scalp.5 The concept underpin-
ning PDT in AK is the induction of cytotoxicity in proliferating 
cells, using a light source with an adequate wavelength. O treat-
ment starts with the application of a solution of 20% 5-ami-
nolevulinic acid (ALA) or 16% methyl aminolevulinate cream 
(MAL) over an AK area on the face and/or scalp. These are not 
photosensitizing agents themselves, however they are metabolic 
precursors of the active compound protoporphyrin IX (PpIX) 
via the biosynthesis of the intracellular heme.6 Protoporphyrin 
IX is deemed as a potent photosensitizing agent and is easily 
photo inactivated, meaning that it is degraded when exposed to 
a specific source of light. Protoporphyrin IX has several peaks 
of light absorption, the main one corresponding to the Soret 
band at 405nm, equivalent to blue light. Other lower peaks are 
also important and are called Q bands. Although Q bands’ peaks 
are lower than the 405nm peak, many studies regarding PDT 
are performed using light sources in the red light spectrum be-
tween 620nm and 635nm due to the fact that red light provides 
greater penetration into the tissue, optimizing PDT for deeper 
lesions.7 After a variable period of contact with the skin – in 
the case of ALA and three hours under occlusion with plastic 
film and aluminum foil, in the case of MAL cream, synthesis of 
PpIX occurs, which in the presence of reactive oxygen and light 
with the appropriate wavelength, causes necrosis and apoptosis 
in dysplastic keratinocytes, therefore evidencing the presence of 
selective action on clinical and subclinical AK.

Recent studies have shown that TFD can be performed 
with the daylight (PDT- DL).8 In this procedure, PpIX is ac-
tivated by visible light, which contains the first’s two peaks of 
absorption (blue and red), allowing treatment of AK lesions with 
less adverse effects of painfulness and erythema. In 2008, Wiegell 
et al. compared the effects of applying conventional photody-

namic therapy (PDT-C) associated with MAL after incubation 
for 180 minutes with those of PDT-DL during exposure to nat-
ural light for 150 minutes, for the treatment of AK in the face 
and scalp.9 Continuous production of PpIX in PDT-DL during 
the outdoor exposure period was demonstrated to be as effective 
as PDT-C, nevertheless with higher tolerance to pain and a less 
erythema in the post-procedure period.10

The PDT-DL consensus currently indicates that the pro-
cedure should be carried out at an outdoor temperature of be-
tween 10ºC and 35ºC, avoiding very cloudy or rainy days.11

After preparation of the facial or scalp skin with curettage 
of the AK lesions, the application of chemical sunscreen – without 
titanium dioxide or zinc oxide – is performed for protection from 
UV rays, without prejudice of penetration of visible light, which 
promotes PpIX synthesis. The absence of the solid physical com-
ponent in the cream enables the activation of PpIX by visible light 
while maintaining protection against UV radiation. The applica-
tion of chemical sunscreen can alternatively be carried out before 
the preparation of the skin, according to the dermatologist’s pref-
erence. Next, MAL cream is applied throughout the treated area, 
and the patient is instructed to begin outdoor exposure within 
30 minutes. This exposure should take place in the shade for two 
hours. Once that time is elapsed, the MAL cream should be re-
moved and the photoprotection care intensified.12

When compared with PDT-C, PDT-DL’s has the advan-
tages of increased patient tolerance, minimum local cutaneous 
reactions and absence of dependence of an artificial light source 
at the practice. Yet, it is the high cost of the MAL cream that 
precludes the indication of any type of PDT treatment in public 
hospitals and private practices that are subjected to unfavorable 
socio-economic conditions, as is the case, for instance, in Latin 
America.

The present study was aimed at demonstrating the viabil-
ity of performing PDT-DL – which is per se more cost effective 
than PDT-C – in public services to successfully treat facial AK 
using a single MAL cream tube for 4 patients, depending on the 
extent of the AK and dimensions of the patient’s face.

METHODS
Ten patients were selected in July 2015 to undergo PDT-

DL, observing the following inclusion criteria: skin phototypes 
I-IV, presence of at least four AK lesions on the face, regular use 
of sunscreen and at least one previous alternative treatment for 
facial AK (such as cryotherapy and 5-fluorouracil cream) more 
than six months before taking part in the study. All procedures 
were performed at Dermatology Center Dona Libânia, in the 
Brazilian Northeast city of Fortaleza (CE), with outdoor ex-
posure, in the shade, from 7:30AM to 9:30AM, after curettage 
of the AK and application of chemical filter and MAL cream 
across the face, including the auricles. Sunscreen was applied 
in the other sun-exposed body areas, such as neck and arms. 
All patients were photographed before and three months after 
the PDT-DL session. The ethical principles emanating from the 
Helsinki Declaration were followed in the present study.
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cloudy weather with dark clouds are forecast for the time of 
the outdoor exposure. The city of Fortaleza is located in the 
Northeast Brazilian state of Ceara, at a low latitude (03° 43’ 
02” S), where the average annual temperature is 26.3 °C and 
the average annual rainfall is 1,448mm (max rainfall in April = 
329mm, min rainfall in October = 13mm). These characteristics 
allow that PDT-DL be performed throughout the year. Other 
Brazilian cities may have higher rainfall and fewer sunny days, 
nevertheless as the minimum temperature for the procedure is 
10 °C, PDT-DL can be carried out in Brazil almost throughout 
the year, contrary to what occurs in the European continent.

In pharmacoeconomics terms, although the commercial 
version of the MAL cream is 2g and the fact that major studies 
suggest the use of at least 1g to treat a full face,14 the authors of 
the present paper observed that some simple measures increase 
the productivity of the MAL cream (e.g. applying the product 
with the fingertips or a spatula) (Figure 2). The patient’s facial 
size and profile, as well as the number and thicknesses of the AKs 
also have influence on the amount of cream applied to the face.

CONCLUSION
Daylight photodynamic therapy is effective in reducing 

the number of AK lesions on the face, with clinical improve-
ment, even when using amounts less than half of one MAL 
cream tube. Thus, one tube of the product can be used in up to 4 
patients, facilitating the treatment of large areas of the face with 
AKs. As a result, PDT-DL arises as a first line therapeutic option 
for the treatment of multiple facial AKs due to the feasibility of 
achieving clinical improvement with absence of significant local 
skin reactions, without the need for a specialist artificial light 
source device and the possibility of effectively using a single tube 
of MAL cream in several patients. l

RESULTS
There was absence of important skin reactions and the 

patients experienced a reduction in the number of AKs accord-
ing to clinical and photographic tests performed three months 
after the PDT-DL procedure (Figure 1 A and B). It was possible 
to treat 8 female patients and 2 male patients (two albinos) with 
3 MAL tubes of 2g each. Of the 3 MAL tubes used, 2 were used 
to treat 6 patients and 1 was used to treat 4 patients (Figure 1 C, 
D, E and F).

DISCUSSION
Daylight photodynamic therapy allows the treatment of 

large areas of the face and scalp in patients with multiple AKs. 
In contrast with PDT-C, it is possible to treat the cutaneous 
cancerization field with less discomfort, for there is continu-
ous production of PpIX during the two hours of outdoor ex-
posure.13 Erythema, edema and desquamation after the session 
are far less intense when compared to those resulting from the 
conventional technique and even other treatments conducted at 
home, such as 5-fluorouracil and imiquimod cream. It is import-
ant to observe the weather conditions with a view to a possible 
rescheduling of the procedure, completely avoiding it if rain or 

Figure 1: Before 
and 3 months 
after PDT-DL 
treatment

Figure 2: Pharmacoeconomi-
cs: Methyl aminolevulinate 
cream applied with the finger-
tips to avoid waste
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