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ABS TRACT
Introduction: The importance of early diagnosis and treatment of actinic keratoses is well
established. There are several effective therapeutic options for the treatment of this condition.
Objectives: To compare the efficacy and patient preference between 5% imiquimod cream
and photodynamic therapy in the treatment of actinic keratoses.
Methods: Twelve patients with a total of 245 lesions were treated with MAL-PDT and 5%
imiquimod cream. Randomization was performed in order to determine the hemiface (left or
right) for each treatment. First, the patients underwent MAL-PDT. After one month, they star-
ted using imiquimod in the other hemiface twice a week for 16 weeks. After six months, the
two treatments were analyzed for efficacy, tolerability, patient preference, and aesthetic results
using the observations of a blinded investigator.
Results: Both treatments showed good therapeutic responses, with 72% of lesions treated
with MAL-PDT and 76% of lesions treated with imiquimod having complete improvement.
The average size of residual lesions was similar in the two treatments. Ten patients (83%) pre-
ferred the treatment with photodynamic therapy (p = 0.03).
Conclusions: Photodynamic therapy and imiquimod are effective in the treatment of actinic
keratoses. The results of this study showed similar efficacy and good aesthetic results with the
two treatments. Nevertheless, most patients preferred the photodynamic therapy.
Keywords: keratosis, actinic; treatment outcome; therapeutic.

RESU MO
Introdução:A importância do diagnóstico e tratamento precoces das ceratoses actínicas (CA) está bem esta-
belecida. Existem várias opções terapêuticas eficazes no tratamento das CA. 
Objetivos: Comparar a eficácia e preferência do paciente entre imiquimode creme 5% e terapia foto-
dinâmica para o tratamento de CA. 
Métodos: 12 pacientes com total de 245 lesões foram tratados com MAL-PDT e imiquimode creme
5%. Foi realizada randomização para determinar a hemiface (direita ou esquerda) para cada trata-
mento. Inicialmente os pacientes foram submetidos a MAL-PDT. Após um mês, iniciaram o uso de
imiquimode no outro lado da face, duas vezes por semana durante 16 semanas. Após seis meses, os
dois tratamentos foram analisados por um investigador cego quanto a eficácia, tolerabilidade, preferência
do paciente e resultado estético. Resultados: Ambos os tratamentos apresentaram boa resposta tera-
pêutica: 72% das lesões tratadas com MAL-PDT e 76% das tratadas com imiquimode tiveram
melhora completa. O tamanho médio das lesões residuais foi similar com os dois tratamentos. 10
pacientes (83%) preferiram o tratamento com PDT (p: 0,03). 
Conclusões: PDT e imiquimode são eficazes no tratamento das CA. Os resultados deste estudo
mostraram eficácia similar e bons resultados estéticos com os dois tratamentos. Entretanto, a maioria
dos pacientes preferiu a PDT.
Palavras-chave: ceratose actínica; resultado de tratamento; terapêutica. 

RevSurgicalV6N4-ingles_RevistaSurgical&CosmeticDermatol  26/03/15  08:48  Page 325



326          Webber A, Bakos L, Kuhl ICP, Meotti CD, Muller LFB

INTRODUCTION
Actinic keratoses (AK) are dysplastic epidermal lesions

induced mainly by chronic exposure to sunlight. Ultraviolet
radiation can contribute to the keratinocytes’ neoplastic trans-
formation at the molecular level, as well as induce local and sys-
temic immune response suppression, which normally regulates
the destruction of malignant cells. Actinic keratoses lesions are
considered to be part of a continuum of cellular damage, muta-
tion, and histological processing, which can extend into the der-
mis as a squamous cell carcinoma, with metastatic potential.1

Therefore, it is recommended that all AK lesions be treated in
order to avoid a possible invasive lesion, metastasis and even
eventually death.1

There are many available options for the effective treat-
ment of AK. Most have high cure rates – between 75% and
90%.2 The most common treatments are curettage, and
cryotherapy.2-4 Topical 5-fluorouracil is the third most common-
ly used option.2, 3

Imiquimod is an immune response modifier for topical
use that is approved for the treatment of AK, superficial basal cell
carcinomas, external genital warts, Bowen’s disease, lentigo
maligna, molluscum contagiosum, verruca vulgaris, and stucco
keratosis.5 It regulates the production of cytokines such as inter-
feron-alpha, tumor necrosis factor-alpha, various interleukins of
the innate immune response, as well as promoting cellular
immune response type 1 T-helper.6, 7 In many studies, the com-
plete and partial improvement of a AK was greater in the
imiquimod group than in the placebo’s, always with statistically
significant differences. The total improvement rate of AKs treat-
ed with imiquimod ranged between 45% and 84% for the 16-
week treatment scheme and 54% for the 8-week treatment
scheme.8, 9

Photodynamic therapy (PDT) involves the use of a pho-
tosensitizing agent and the light of a precise wavelength to cause
the death of specific cells, therefore allowing the treatment of
AK lesions. Two topical photosensitizers can be used: 5-
aminolevulinate (ALA) and methyl aminolevulinate (MAL) –
ALA’s methyl ester. MAL offers advantages over ALA since it has
better skin penetration, due to the increased lipophilicity and
high specificity for neoplastic cells.10 PDT has been associated
with lower morbidity and better cosmetic results when com-
pared with cryotherapy, the most frequently used modality in
the treatment of AK.11

The main objectives of the present study were to com-
pare the clinical responses of PDT and imiquimod in the treat-
ment of AK, and assess whether there is a patient preference for
either of the treatments.

MATERIALS AND METHODS
Study population
The patients selected for the study were to be at least 20-

years-old and have from 3 to 10 AK lesions in each hemiface or
6 to 10 AK lesions each.

They were recruited at the Dermatology Ambulatory of the
Hospital de Clínicas de Porto Alegre, Rio Grande do Sul, Brazil.

The exclusion criteria were: suspected facial skin cancer,
other cutaneous lesions on the face that could affect the clinical
evaluation, alcohol or drug dependence, and clinically unstable
systemic diseases.

Patients could not be currently using interferon or simi-
lar medicaments, other immunomodulating drugs, immunosup-
pressant drugs, cytotoxic drugs, or any topical treatment for AK
lesions in the 3 months prior to the beginning of the study.

The use of moisturizers, retinoids, alpha- or beta-
hydroxyacids, and topical corticosteroids in the treated areas was
not allowed.

Study design
With the patients having signed a free and informed

term of consent approved by the Institution’s Research Ethics
Committee, the study commenced.

The AK lesions were clinically diagnosed, measured
(greatest diameter, in centimeters), mapped, photographed, with
each patient being tagged with a number. After inclusion in the
study, each received a randomization code, having been drawn
for each of the treatment modalities. The patients received PDT
with MAL and 5% imiquimod cream on alternate sides of the
face (the randomization was used to determine which side of
the patient’s face should receive each of the treatments). Initially,
the randomized side of the face received PDT with MAL, with
the topical treatment with imiquimod 5% cream being initiated
one month later, on the opposite side.

The same experienced dermatologist who performed
the baseline evaluation and the total lesion count at the begin-
ning of the study carried out the final assessment of each patient
after the treatment, with the remaining lesions being measured
and photographed again.

Each lesion was prepared prior to PDT with light curet-
tage in order to remove hyperkeratotic scales and crusts, usually
without bleeding. Topical anesthesia was not necessary. A 1 mm
thick layer of 160 mg/g MAL cream (Metvix®; Tafarnaubach
Penn Pharmaceutical Services Ltd., Tafarnaubach Industrial
Estate, Tredegar Gwent, UK) was applied on each lesion, cover-
ing 5 mm of the adjacent skin. Each lesion was then covered
with an occlusive dressing and aluminum foil for 3 hours. Next,
the dressing was removed and the clean cream with 0.9% saline
solution was applied immediately before illumination with red
light using the light emitting diode device (Aktilite® CL 128,
PhotoCure Inc., Oslo, Norway), with the following parameters:
approximate 634 wavelength = 3.0nm, fluence = 37J/cm2, irra-
diance = 50mW/cm2 at 50 mm distance from the skin’s surface,
with a maximum variation of ± 10% in the target area over
eight minutes. The patient and the medical team used protective
goggles during the illumination period.

One month after receiving PDT with MAL, the patients
started treatment with imiquimod cream. The medication
(Aldara crem®, 3M Health Care Limited - Loughborough -
Leicestershire, England) was supplied to the patient in 32 sachets
of 250.0 mg. Patients were instructed to apply 5% imiquimod
cream in the AK lesions of the contralateral hemiface that had
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undergone PDT, twice a week for 16 weeks. The patient should
apply the cream in the evening and remove it the morning, sub-
sequently applying a 30 SPF sunscreen (provided by the study)
on the whole face. In order to increase adherence to the treat-
ment, a poster with the topography of the lesions to be treated
was provided. The patients were evaluated monthly.

The final evaluation was carried out by the same evalu-
ator, who acted in a blinded capacity for the treatments per-
formed on each side of the face. The lesions were examined,
photographed, classified, and measured.

The patients were assessed for safety and tolerance in
Weeks 1 and 4 after the PDT session , and in Weeks 4, 8, 12, and
16 during the treatment with imiquimod. Local and systemic
adverse effects that might have occurred were looked for and
recorded at each visit. The presence and severity of erythema,
edema, vesicles, ulcers, and crusts were recorded on a scale from
1 to 4 (where 1 corresponded to the lack of reaction and 4 the
presence of intense reaction). Safety was assessed at each visit by
monitoring the occurrence of local and/or systemic side effects.

Patients with persistent AK lesions at the end of the
study received alternative treatments (cryotherapy or chemical
cauterization).

Statistical analysis
Based on previous studies,12, 13 the minimum sample of 11

patients was calculated to demonstrate the difference of one
standard deviation in the individual responses and preferences,
and the presence of side-effects when both methods were com-
pared (with 90% power, considering α = 0.05).

The analyses were performed on a intention to treat basis.
The data were processed using the software SPSS, version 14. 0.

The Wilcoxon and McNemar tests were used to com-
pare imiquimod and PDT with MAL regarding the partial or
complete cure of the lesions and adverse effects. The Bimodal
Exact test was used to evaluate the patients’ therapeutic prefer-
ences.

RESULTS
Twelve patients with a total of 245 lesions were included

in the intention to treat analysis. All were women with
Fitzpatrick’s skin phototypes I or II. The average age was 69
years (ranging from 47 to 80 years). Only one patient had not
undergone treatment for AK before entering the study.
Cryotherapy was the most frequently used therapeutic modality
prior to the study. Only one patient discontinued the use of
imiquimod due to discomfort at the application sites during the
2nd month of treatment. Eleven patients completed the study.

The average baseline number of AKs in the treated areas
was 20 (± 8) lesions per patient. AKs in hemifaces treated with
PDT and imiquimod had similar baseline characteristics (Table 1).

The two treatment methods showed good therapeutic
response: 72% of lesions treated with PDT and 76% treated with
imiquimod had complete improvement. The average sizes of
residual lesions were similar after the two treatments (Table 2).

Regarding adverse effects, local cutaneous reactions (ery-

thema, pruritus, pain, edema, vesicles, crusting) and systemic
symptoms (headache, fever, malaise, weakness) were observed on
the days following PDT and during the months of treatment
with imiquimod; there was no statistically significant difference
(Table 3). However, in the hemifaces treated with PDT, the local
skin reactions were more intense in the 7 days after the sessions.
With imiquimod, these signals tended to persist during the 16
weeks of treatment.

Serious or unexpected adverse reactions were not
observed during the study. All patients showed some – mild in
general – skin reaction (Figures 1 and 2).

During the PDT procedure, the pain was classified
according to a pain scale (0 to 10). The mean value was 7, with
a standard deviation of 5-8.

TABLE 1: Characteristics of the AK before the treatments

                                                        PDT Imiquimod                p
Number of AKs per patient      10 (5  18) 11 (3  18)                    0,81
(median, minmax)                    
Total AKs (n)                                120 125                                
AK sizes in cm (median)           0.96 (0.46  2.05) 0.98 (0.332.06)        0.75

TABLE 2: Characteristics of the AK after the treatments

                                                        PDT Imiquimod                p
Number of AKs per patient   2 (0  8) 2 (0  7)                       0,72
(median, minmax)                    
Total AKs (n)                                34 30                                 
AK sizes in cm (median)           0.14 (0 to 0.48) 0.12 (0 to 0.65)         0.53

* Data are presented in number or median (min, max)

TABLE 3: Adverse effects during the treatment

Score  (14)                    PDT  Imiquimod                       p
Erythema                       3 (24) 3 (24)                                 0.51
Pruritus                           2 (13) 2 (13)                                  0.79
Pain                                  1 (13) 2 (13)                                  0.75
Edema                             1 (12) 1 (13)                                   0.40
Crusts                              2 (13) 2 (23)                                  0.33

*Acute pain during PDT was evaluated separately

FIGURE 1: The left hand side of a patient’s face before (A), during (B) and 16
weeks after (C) the treatment with imiquimod

A B C
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Any irritation reported at the site of injection during the
study was deemed to be related to the treatment in progress in
that region.

When asked whether they would repeat the treatment,
one of the patients answered that she would not repeat the PDT
treatment due to the pain, which she considered very intense,
and to the inflammatory reaction on the following days.

The assessment of the aesthetic results did not show any
hyperpigmentation, hypopigmentation, atrophy, or scarring in
the treated areas. Two patients – one treated with imiquimod
and the other with PDT – had mild persistent erythema in the
hemifaces. 

Patient satisfaction was graded with scores from 0 to 10
(total improvement, reduction of lesions, cosmetic results, and
adverse effects). The scores of the first three items were signifi-
cantly higher for PDT (Table 4). Regarding the subjective
analysis of adverse effects, there was a trend toward higher scores
for imiquimod, nonetheless without statistical significance.

Patients were asked about their preference regarding the
two treatments. Of the 12 patients, 10 (83%) preferred PDT,
with a statistical significance of (p = 0.03).

FIGURE 2: The right hand side of the same patient’s face before (A), 1
month after (B) and six months after (C) the treatment with PDT

A B C

DISCUSSION
The present study was mainly aimed at evaluating the

therapeutic response and patients’ preference regarding the
imiquimod and PDT treatments for AK.

Interestingly, each patient in this study served as her own
control, ensuring the accuracy of the comparison. PDT offers a
relatively selective and noninvasive therapy, which can be per-
formed at an ambulatory clinic, ensuring adherence to the treat-
ment. This provides benefits regarding patient adherence when

TABLE 4: Patients’ subjective satisfaction (scores from 0 to 10) 

Considered aspects              PDT Imiquimod                   P
 (mean score ± 2SD)              
Complete improvement      9.6 ± 0.9 8.8 ± 1.4                        0.022
Partial improvement             9.6 ± 0.9 8.8 ± 1.5                         0.032
Aesthetic results                     9.7 ± 0.7 9.0 ± 1.1                         0.040
Adverse effects                       6.9 ± 3.0 7.9 ± 2.8                        0.053

SD = Standard Deviation

compared to topical treatments that require prolonged use at
home, especially those whose therapeutic effect are based on the
inflammation of the skin.14

The present study offers the intention to treat results
including all patients, independently of the cases where patients
withdrew during the follow-up.

The therapeutic response rate – the study’s main objec-
tive – was similar to those reported for other therapeutic modal-
ities, including cryotherapy and 5-fluorouracil cream.8, 15 It is
important to highlight that there was a decrease in the size of
residual lesions with both treatment methods. Re-treatment
with both modalities could further reduce residual lesions or
completely cure the condition.

The results also showed that the patients preferred the
PDT-based treatment. The study’s intra-individual design
offered a benefit in the comparison of the efficacy and patient
preference between the two treatment options, in the same indi-
vidual.

Both the PDT and the imiquimod treatments offer
advantages over other treatments, especially when there is dif-
fuse actinic damage.16

Due to the high frequency of AK and its potential for
development into invasive squamous cell carcinoma, it is impor-
tant that treatments not only be effective but also straightfor-
ward, with tolerable adverse effects and good aesthetic out-
comes.17

Although the present study offered important informa-
tion on the treatment of AK with PDT and imiquimod, it had
some limitations, such as the small sample size and the lack of
long follow-up periods with patients after the treatment. In
addition, the patient sample was composed only of women, not
reflecting the typical population of patients bearing AK.18

Although the skin discomfort with PDT occurred only
during the week following the treatment, while that caused by
imiquimod lasted for 4 months, they were comparable as for
their intensity.

Despite the patients’ subjective evaluation regarding
adverse effects not being statistically significant, it tended to
benefit imiquimod – probably due to the acute pain during the
PDT session.

In conclusion, the results of the present study showed
that both imiquimod and PDT were effective and well tolerated
in the treatment of AK. However, patients overwhelmingly pre-
ferred PDT, probably due to the rapid improvement of lesions
and because of its practicality. In addition, PDT was the first
method to be performed, and patients may have had greater
motivation to begin the treatment. Furthermore, patient moti-
vation may also have been greater with PDT due to the fact that
the application was carried out by physicians, while imiquimod
was applied by the patient at home.

The present study was a pilot program. Future studies
with greater numbers of patients and longer-term monitoring
can confirm the outcomes. ●
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