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ABSTRACT
Introduction: Photoaging results from the action of external agents, the main being ultra-
violet radiation. It is clinically characterized by yellowish skin with irregular pigmentation, 
presence of wrinkles, atrophy, telangiectasias, decreased elasticity, and premalignant and 
malignant lesions. It corresponds to one of the most common dermatological complaints, 
requiring that dermatologist physicians keep up-to-date regarding treatments. 
Objective: To evaluate the effect of imiquimod in the treatment of photoaging.
Methods: A prospective intervention study was carried out involving 12 female patients. 
The response was clinically assessed by the patient and examiner physician, and in light of 
histological parameters.
Results: Six of the 12 patients, experienced side effects – three of which dropped out of 
the study. Of the 9 patients who completed the treatment, 8 perceived an overall improve-
ment in the appearance of the skin. The examiner physician could observe improvement 
in 8 patients – slight in 6, and significant in 2 of them. Regarding histological aspects, there 
were decreases in solar elastosis (4 patients), melanin amount (5 patients) and fibrosis (4 
patients).
Conclusions: Imiquimod can be an option for the treatment of photoaging, and should 
be evaluated in subsequent, controlled studies with larger samples.
Keywords: Skin; Skin aging; Administration, Topical

RESUMO
Introdução: O fotoenvelhecimento decorre da ação de agentes externos sendo o principal a radiação 
ultravioleta. Clinicamente se caracteriza por pele amarelada com pigmentação irregular, presença de 
rugas, atrofia, telangiectasias, diminuição da elasticidade, lesões pré-malignas e malignas. Representa 
uma das queixas dermatológicas mais comuns, exigindo ao dermatologista constante atualização. 
Objetivo: Avaliar o efeito do imiquimode no tratamento do fotoenvelhecimento. 
Métodos: Estudo prospectivo, de intervenção, envolvendo 12 pacientes, do sexo feminino. A resposta 
foi avaliada de forma clínica pelo paciente e médico examinador, e por parâmetros histopatológicos. 
Resultados: Das 12 pacientes, seis apresentaram efeito colateral, tendo três abandonado o tratamento. 
Das nove pacientes que completaram o tratamento, oito perceberam melhora global no aspecto da pele. 
O médico examinador notou melhora em oito, sendo considerada discreta em seis e significativa em 
dois. Quanto aos aspectos histopatológicos, notaram-se diminuição da elastose solar em quatro pacien-
tes, da quantidade de melanina em cinco e da fibrose em quatro. 
Conclusões: O imiquimode pode ser uma opção para o tratamento do fotoenvelhecimento, devendo ser 
avaliada em estudos subsequentes, controlados e com maior amostragem.

	� Palavras-Chave: Envelhecimento; Pele; Resultado de tratamento



Histologically, the photodamaged skin’s epidermis has 
loss of polarity, cellular atypia, increased thickness, and flatten-
ing of the dermoepidermal junction, which can lead to the 
appearance of atrophy. In the dermis, it is possible to observe 
an increase in cellularity (especially of fibroblasts), chronic in-
flammatory infiltrate and dilated blood vessels. The amount of 
elastin increases and accumulates in areas previously occupied by 
collagen. Photodamage is characterized by the disorganization 
of collagen fibers and accumulation of abnormal amorphous ba-
sophilic material, which contains elastin. This accumulation of 
elastotic material associated with prolonged exposure to the sun 
is termed solar elastosis, and characterizes photoaging. There is 
still little understanding on the wrinkle formation process. The 
development of wrinkles depends on collagen alteration, espe-
cially in the upper dermis and dermoepidermal junction. Elas-
tosis seems to be a crucial factor.1,7

Sunscreen is still the most efficacious and cost-effective 
measure to fight photoaging1,13 Retinoids and 5-fluoracil are re-
ported as topical treatment possibilities.13

Topical retinoids are classically used in pharmacological 
treatment of photoaging and are quoted in the literature as the 
first option, tretinoin being indicated with IA evidence level.1

Despite the fact that oral 5-fluoracil is not approved by 
the FDA and the Brazilian counterpart ANVISA as a treatment 
to photoaging, it was approached by Sachs et al. in 2009 open, 
non-randomized clinical and molecular study that, after two dai-
ly applications for 14 days in 21 patients, has been shown to 
be effective in treating that condition. Although the mechanism 
linked to this effect is not fully understood, it is known that 
the drug inflicts damage to the epidermis, later stimulating its 
healing with dermal remodeling and overall improvement of the 
skin’s appearance.14

Imiquimod is an immune response modifier analogous 
to nucleosides belonging to the imidazoquinolines family. It is 
approved by the FDA and ANVISA for the treatment of ex-
ternal genital warts, AK and superficial basal cell carcinomas, 
however with off-label use in the treatment of other dermatoses 
with variable results.15 Some studies confirm that imiquimod is 
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Chart 1: Glogau scale of photoaging

Type I
No wrinkles

Type II
Wrinkles in 
motion

Type III
Wrinkles at rest

Type IV
Only wrinkles

l Slight 
photoaging
l Mild pigmen-
tary changes
l Absence of 
AKs
l 20-30 years 
of age
l Minimal or no 
make-up

l Slight to moder-
ate photoaging
l Visible senile 
lentigines
l Palpable but not 
visible AKs
l Parallel smile 
lines, 30-40 years 
of age
l Use of founda-
tion make-up

l Advanced 
photoaging
l Evident dyschro-
mia, telangiectasia
l Visible AKs
l Wrinkles even 
in the absence of 
facial expression, 
50 years of age or 
older
l Use of heavier 
foundation make-
up

l Severe photoaging
l Yellow-grayish skin
l Skin cancers
l Skin is completely 
wrinkled, absence 
of normal skin. 
60-70 years of age
l Cannot wear 
make-up (it cakes 
and cracks) 



a strong inducer of the immune response due to the fact it is an 
agonist of toll-like receptors (TLR) 7 and 8, with the NF-κβ 
transcription factor being activated by this signaling path, which 
triggers the transcription of proinflammatory cytokine genes, 
such as interleukins (IL) IL1b, IL2, IL6, IL8, IL12; TNF, inter-
feron alpha (IFNa), granulocyte colony stimulating factor (GM-
CSF), induction of the activation of natural killer cells (NK), 
CD8 cytotoxic T lymphocytes, and the production of activated 
B lymphocytes. Imiquimod has direct and indirect pro-apop-
totic effects on tumor cells, direct and indirect effects on the 
induction of the Fas receptor on the cell’s surface, decrease in the 
Bcl-2 y protein and increase in the apoptosis regulator protein 
BAX.16

There are few studies on the effect of imiquimod on 
photoaging, however they demonstrate the presence of some 
benefit. Its mechanism of action on this condition is not entirely 
clear.17-19 Likewise 5-fluoracil, its use for this purpose is also not 
approved by the FDA or ANVISA.

In order to evaluate the performance of imiquimod as a 
topical treatment agent in photoaging – in addition to being a 
skin cancer chemoprophylactic – the authors of the present arti-
cle carried out a study considering pre and post treatment clin-
ical and histological changes in the presence of topical imiqui-
mod.

MATERIAL AND METHODS
An interventional longitudinal study was carried out at 

the cosmiatry outpatient clinic of the Instituto de Dermatologia 
Professor Rubem David Azulay, Santa Casa de Misericórdia do 
Rio de Janeiro (IDPRDA – SCMRJ), Rio de Janeiro, Brazil. The 
lead-time of the study was 20 weeks, with 12 weeks of imiqui-
mod treatment, starting 4 weeks after the first contact with the 
patient, plus 4 weeks for the consolidation the intervention’s re-
sults.

The criteria for inclusion of patients were: signature of 
the consent term, age between 30 and 60 years; Fitzpatrick’s 
Phototype between I and IV; Glogau photoaging Type II or 
higher; and the not to have used anti-aging topical treatment in 
the previous month. On the other hand, the exclusion criteria 
were: pregnancy or lactancy for female patients; positive clinical 
examination for malignant / pre-malignant lesions on the skin; 
personal or family history of autoimmune diseases. Finally, pa-
tients with unrealistic expectations were also excluded.

The dependent variables used were: i) the patients’ sub-
jective evaluation in terms of improvement or worsening, based 
on a satisfaction questionnaire that took into account changes 
in texture, brightness, vitality, pigmentation, elasticity and skin’s 
general quality; ii) the clinical evaluation of a investigator phy-
sician, that took into account the above criteria in addition to 
photographic documentation; iii) histological evaluation with 
pre and post-treatment biopsies, harvested from the pre-au-
ricular region with a 4mm punch. The pathologist physician 
performed the examination in a blind manner, meaning he or 
she did not know whether the samples corresponded to pre or 
post-treatment biopsies, focusing on the following aspects: epi-

dermal thickness, inflammation, granular layer’s thickness, solar 
elastosis, fibrosis, melanin, pigmentary incontinence, melanocyt-
ic population and presence of atypia in keratinocytes.

The independent variables used were: patient’s gender, 
age, education level, profession, phototype, Glogau photoaging 
type, skin type, texture, brightness and pigmentation.

Each patient received a box containing 20 Imiquimod 
sachets per month. The substance was applied by the patient all 
over the face at night after facial cleansing, and removed in the 
morning with soap and water. The product was applied from 
Monday to Friday, and SPF 30 sunscreen was prescribed for use 
every two hours during the day.

Patients were evaluated monthly. Possible adverse effects 
were recorded and rated. Erythema, desquamation, vesiculation, 
vesiculation, pruritus, burning sensation, and edema were re-
ceived ratings from 0 to 3 (0 = absent, 1 = mild, 2 = moderate, 
3 = intense).

The study began with the recruitment of patients. In this 
first contact, demographic, clinical, and photographic data were 
collected, with a biopsy being performed. After 4 weeks, the 
drug was supplied for the patients to apply at home. The pa-
tients returned for evaluation every 4 weeks. After 12 weeks of 
treatment, new clinical and photographic data were collected, as 
well as a new biopsy performed, for histological examination. A 
patient satisfaction questionnaire was also administered at this 
experimental timepoint.

The data obtained from the questionnaires, forms and 
photographs were entered in Microsoft Excel spreadsheets, with 
subsequent descriptive analysis being carried out.

The study was evaluated and approved by the Institu-
tion’s Ethics Committee and conducted in compliance with all 
ethical principles applicable to clinical research, in accordance 
with local regulatory requirements.

RESULTS
The sample consisted of 12 female patients with a mean 

age of 52.1 years (SD: 6.06). All patients were literate, with 5 of 
them holding at least a Secondary Education degree. Only 2 
female patients carried out professional activities while exposed 
to the sunlight.

The vast majority of the patients were rated with at least 
Type III, according to the Fitzpatrick phototypes classification. 
In the pre-treatment analysis, 9 patients were rated with Glogau 
Type III, according to the Glogau scale of photoaging, indicating 
the presence of expressive photoaging.

Four fundamental parameters were evaluated in the 
pre-treatment clinical examination, which yielded the follow-
ing results: predominance of oily (5/12) or mixed skin (5/12); 
regarding the skin’s texture, 4 patients had rough skin; 7 had dull 
skin, with loss of natural vitality; facial hyperchromia (represent-
ed by melanoses and solar lentigines) were present in 9 patients.

Among the 12 patients participating in the study, 6 ex-
perienced adverse effects during the treatment, managed with 
momentary interruption of the protocol, associated with emol-
lients and short courses of topical combination of corticoid with 
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antibiotic. Notwithstanding, 3 of these 6 patients chose not to 
continue with the treatment. There was, however, no discontin-
uation due to loss of follow-up or even by medical contraindi-
cation.

Of the patients who experienced adverse effects, 1 had 
Glogau Type II, with the remaining 5 classified as Type III.

Nine patients completed the study. Based on the sub-
jective evaluation questionnaires answered by the patients after 
the proposed treatment, the following outcomes were perceived: 
8/9 had smooth or very smooth skin texture; of these, half had 
rough skin prior to the treatment; 7/9 had normal (not oily) skin 
at the end, while at the beginning they complained of oily or 
mixed skin; likewise, of the 9 patients treated for the proposed 
period, 5 experienced the return of the skin’s natural brightness 
and vitality, while these same 5 previously complained of dull 
skin; regarding pigmentation, 6 patients who had evident hyper-
chromia in the pre-treatment clinical examination, experienced 
whitening, with the facial skin becoming homogeneously fairer 
(it is important to highlight that 1 patient did not notice differ-
ence, and 2 complained of worsening.

At the end of the treatment, 8/9 patients perceived im-
provement and were satisfied with the treatment. Of these 8, all 
would recommend the treatment – however 1 of these patients 
concedes that there are other treatments, perhaps with superior 
results (Figures 1 to 3).

The clinical examination performed by the examiner 
physician at the end of treatment evidenced improvement in 
8/9 patients. Of the patients who experienced improvement, 6 
had their improvement rated as significant, while 2 had their 
improvement rated only as slight.

The pre and post-treatment histological characteristics of 
the 9 patients who completed the study are presented in Table 1.

Regarding the intervention’s histological outcomes, 4 
patients who already had epidermis with normal or increased 
thickness maintained these characteristics; 2 patients, however, 
coursed with normalization of thickness. On the other hand, 
thinning of the epidermis was observed in 3 cases. Only 2/9 
patients had a decreased granular layer in the pre-treatment pe-
riod, while the others had this epidermal parameter with normal 
thickness. Nonetheless, there was normalization of the granular 
layer’s thickness in these 2 cases. There was no change in the 
parameter inflammation (Figures 4 and 5).

Five patients had reduction of solar elastosis after the 
treatment. In contrast, only 1 patient experienced an increase 
in the degree of fibrosis in the papillary dermis, while 3 had 
their degrees unchanged, with reduction in 5 patients. Four pa-
tients had their amounts of melanin decreased, while another 3 
did not experience change in melanin. It should be noted that 
1 patient experienced an increase in melanin after the treat-
ment. Regarding pigmentary incontinence, the majority (7/9) 
did not experienced change, while 2 patients presented increas-
es. The melanocytic population, however, remained unchanged, 
decreased or increased in equal proportions. Finally, 2 patients 
with pre-treatment keratinocytic atypia did not present it in the 
second experimental timepoint.
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Figure 1: Global impro-
vement of the skin, 
with softening of the 
sulci, improvement of 
sagging and attenua-
tion of wrinkles, in addi-
tion to the whitening of 
the spots

Figure 2: The facial skin 
has more homogeneous 
texture and pigmenta-
tion, in addition to the 
improvement in the na-
tural skin's brightness 
and vitality. A decrease 
in pores and in static 
wrinkles can also be ob-
served
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Table 1: Imiquimod treatment pre and post histological features

Pre histology Post histology
Epidermal thickness: Decreased: 3/9

Normal: 4/9
Slightly increased: 2/9
Markedly increased: 0

Epidermal thickness: Decreased: 4/9
Normal: 3/9
Slightly increased: 2/9
Markedly increased: 0

Inflammation: < 10*: 1/9
10-50*: 1/9
51-75*: 2/9
> 75*: 5/9

Inflammation: <10*: 1/9
10-50*: 1/9
51-75*: 2/9
>75*: 5/9

Granular layer’s thickness: Decreased: 2/9
Normal: 7/9
Slightly increased: 0
Markedly increased: 0

Granular layer’s thickness: Decreased: 0
Normal: 9/9
Slightly increased: 0
Markedly increased: 0

Solar elastosis: Absent: 0
Mild: 3/9
Moderate: 5/9
Intense: 1/9

Solar elastosis: Absent: 0
Mild: 7/9
Moderate: 2/9
Intense: 0

Fibrosis: Absent: 4/9
Mild: 4/9
Moderate: 0
Intense: 1/9

Fibrosis: Absent: 7/9
Mild: 0
Moderate: 2/9
Intense: 0

Melanin: Imperceptible: 0
CB**, Discontinuous: 4/9
CB** Continuous: 4/9
> CB**, Up to 1/3 inf. Epi***: 0
> 1/3 IEPI Inf***: 1/9

Melanin: Imperceptible: 1/9
CB**, Discontinuous: 4/9
CB** Continuous: 2/9
> CB**, Up to 1/3 inf. Epi***: 2/9
> 1/3 EPI Inf***: 0

Pigmentary incontinence: Absent: 0
Mild: 4/9
Moderate: 5/9
Intense: 0

Pigmentary incontinence: Absent: 0
Mild: 2/9
Moderate: 7/9
Intense: 0

Melanocytic population: Imperceptible: 1/9
Preserved: 2/9
Increased: 4/9
Markedly increased: 2/9

Melanocytic population: Imperceptible: 1/9
Preserved: 3/9
Increased: 4/9
Markedly increased: 1/9

Atypia: Absent: 3/9
Present: 6/9

Atypia: Absent: 5/9
Present: 4/9

Figure 3: Based on compa-
rative photographs of the 
patient’s pre and post treat-
ment, it is possible to notice 
the whitening of the spots, 
especially in the forehead 
and malar region; decreased 
depth of sulci and pores; in 
addition to a brighter skin. 
Specifically on the right hand 
side image, it was possible to 
verify the presence of an area 
with erythema and crusts 
secondary to a reactional in-
flammatory process, probably 
at the site of a subclinical acti-
nic keratosis
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Figure 4: A - Basal keratinocytic atypias 
(increased nuclear volume with hyper-
chromasia) and melanic pigment in the 
upper layers of the epidermis.
B - Area of rectified and thinned epider-
mis. C - Reduction of the granular layer. 
D - Fibroplasia of the papillary dermis

Figure 5: A – Stratum corneum with "mesh" appearance. Slightly acantho-
tic epidermis, with preserved granular layer. Mild fibrosis in the papillary 
dermis. B - Findings similar to those in Figure 5A, highlighting the normal 
melanocytic population

DISCUSSION
A clinical and histological study of the outcomes ob-

tained with the application of imiquimod for the reversion of 
photoaging in a series of patients was carried out.

The sample comprised solely female patients, with a 
mean age that approached the upper cut of the inclusion criteria 
(up to 60 years of age), meaning a more advanced chronological 
age. The vast majority had Fitzpatrick phototypes Grade III or 
superior and was rated as Glogau Type III.

In 2006, Kligman et al. published a series of ten cases of 
female patients treated with imiquimod aiming at evaluating the 
drug’s therapeutic efficacy in photoaging. As compared to that 
study, in which the mean age was 45 years and there was pres-
ence of lower phototypes (Grade II), the present study’s sample 
had a higher mean age and included higher phototypes.17 That 
same study did not use the Glogau scale, however it described its 
sample in a more generalized manner and with moderate signs 
of photodamage – fine periorbital wrinkles, depigmentation, 
slight roughness and loss of elasticity – which would amount to 
Type II on the Glogau scale of photoaging. Therefore, it is possi-
ble to conclude that the sample’s photoaging was less expressive 
than that in the present study.

Still regarding the sample’s profile, it is important to high-
light that the majority of the patients had at least a full secondary 
education degree, and 5/12 had completed higher education. 
Most of the patients’ professional activities did not involve ex-
posure to the sunlight. In light of these two aspects, the au-
thors of the present study emphasize how much is still lacking in 
terms of prevention given that the sample group of patients with 
sufficient intellectual capacity bears expressive photodamage – 
probably due to recreational exposure to the sunlight without 
adequate photoprotection care.

The present study had a 25% loss during the treatment 
protocol. A study by Metcalf et al. evaluated the use of imiqui-
mod with daily application for 12 weeks, with the initial pur-
pose of treating patients with clinical and histological diagnosis 
of lentigo maligna. Based on this sample and outcomes, they 

A B

C

A

B
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performed a parallel evaluation of the action of imiquimod on 
photodamaged skin associated with lentiginous lesions. In to-
tal, 28 patients participated in this open trial, with 26 of them 
completing the treatment.8 In a study by Kligman et al. the 10 
included patients completed the proposed four-weeks period of 
treatment.19

The determining factor for treatment withdrawal in the 
present study was the occurrence of side effects in half of the 
patients. Among the patients who developed adverse events 
linked to the study’s intervention, half chose to discontinue 
the treatment. Erythema, desquamation and pruritus were the 
most prevalent adverse effects, having also been evaluated as the 
most intense, according to the proposed rating. Regarding the 
adverse effects that occurred, it is relevant to highlight two im-
portant aspects: the 3 patients who abandoned the study were 
more symptomatic, having reported pruritus or burning sensa-
tion with higher intensities; in addition, of the 6 patients who 
experienced side effects, 5 were classified with Glogau Type III 
in the pre-treatment phase, therefore with a higher degree of 
photodamage and, possibly, a greater tendency to the presence 
of subclinical AK.

Although the study by Metcalf et al. has recorded that 2 
patients did not reach the end of the study’s treatment period, 
neither the percentage of side effects nor even the reason for 
discontinuation were described.19 In the series of 10 cases treat-
ed by Kligman et al., none of the patients experienced adverse 
effects linked to the application of imiquimod in the proposed 
interval. However, 3 of the 10 patients had an episode of herpes 
simplex labialis, all 3 of whom presented a previous history of 
recurrent herpes.17 Again, it is important to emphasize the aspect 
of the present study’s shorter treatment time. There were no epi-
sodes of herpes simplex among the 12 patients included.

Kligman et al. observed that although their sample was 
comprised of patients with lower phototypes, photoaging was 
not as expressive and there was probably no significant number 
of subclinical AKs, with reactions inherent to the treatment not 
having therefore been observed.17 This aspect is relevant, since 
the effectiveness of imiquimod in the treatment of AK is estab-
lished, either as a focal treatment of the lesions10 or as a field can-
cerization treatment.11 Some degree of inflammatory reaction is 
expected to take place along the course of the treatment of AK. 
The authors of the present study could observe the following 
symptoms in the 6 patients who experienced side effects: cir-
cumscribed areas of erythema, desquamation, vesiculation and / 
or edema, in varying degrees, accompanied by subjective symp-
toms. In none of the cases this reaction occurred in a diffuse way, 
throughout the imiquimod application area. The authors of the 
present study believe that the focal aspect of the adverse reaction 
reinforces the hypothesis of the possible presence of subclinical 
AK lesions.

The authors of the present study deem the evaluation 
carried out by the patients themselves as fundamental, even con-
sidering the subjectivity inherent to this type of analysis, since it 
evidences the perception of the treatment by the most interested 
part. At the end of the 12 weeks, most of the patients’ self-as-

sessments identified an improvement in the signs of skin aging. 
This improvement was especially linked to the skin’s texture and 
brightness, whitening, in addition to the control of oiliness.

In their study, Metcalf et al. did not report the patients’ 
impressions as a therapeutic outcome.19 Kligman et al. also 
demonstrated the presence of subjective improvement from the 
patient’s point of view, classifying it into slight improvement 
(1/10), moderate improvement (5/10), and great improvement 
(4/10). According to the patients, the improvement was attribut-
ed to the skin’s texture (which became smoother) and whitening 
of the hyperpigmentation (which led to a more homogeneous 
coloration of the facial skin), as well as to the reduction of fine 
wrinkles.17

From the clinical examination point of view, a signifi-
cant improvement was observed in most patients. The only pa-
tient who did not realize improvement with the treatment was 
the one who had been considered unresponsive to the therapy 
during the clinical examination and follow-up.

Again, the study by Metcalf et al. does not refer to clinical 
improvement.19 On their turn, Kligman et al. report improve-
ment in 9 of the 10 patients, from the examiner physician’s point 
of view. However, regarding the degree of improvement, 5/10 
had mild improvement, and 4/10 moderate – meaning that no 
patient experienced a huge benefit.17

From the histological point of view, 4/9 coursed with a 
decrease in epidermal thickness, with 3/9 having experienced 
thinning of their epidermis, while 1/9 experienced normaliza-
tion of their epidermis’ thickness. Two of the 9 patients who 
had thin granulation layers coursed with normalization. Four 
of the 9 patients experienced decreased inflammation. There 
was a decrease in solar elastosis in 4/9 patients. Only 1 of the 
9 patients presented increased fibrosis after the treatment. There 
was a decrease in the amount of melanin in 5/9 patients, with 
a reduction in the melanocytic population being observed in 
3/9. Among the 6 patients who had keratinocytic atypia in the 
pre-treatment phase, 2 developed with normalization.

Considering the treatment of photoaging, histological 
improvement is deemed as the increase of both the thickness of 
the epidermis and the amount of collagen in the papillary der-
mis, combined with the reduction of solar elastosis.7

The findings of Metcalf et al. were more expressive, with 
92.3% of patients coursing with increased fibroplasia in the pap-
illary dermis, associated with the reduction of solar elastosis, in 
addition to the restoration of the epidermis’ normal thickness. 
All these findings were statistically significant.19 Kligman et al. 
generically report that in the hematoxylin-eosin evaluation, pa-
tients presented epidermis of normal or acanthotic thickness, 
with the complete normalization of epidermal dysplasias and 
reduction of the melanocyte population, without, however, 
clarifying the frequencies with which those changes occurred. 
They conclude that, from a histological point of view, modifi-
cations caused by imiquimod would be restricted to the epider-
mis, without having observed any effects on the dermis in their 
study.17

Smith et al. published a study containing histological and 
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immunohistochemical findings before and after treatment of 
photoaging with 5% imiquimod in cream, applied three times a 
week, for a period of four weeks. Of the 12 patients who were 
treated, 11 were included in the analysis. The normalization of 
the stratum corneum was observed in all 11 patients (all showed 
some degree of hyperkeratosis in the pre-treatment phase). Sev-
en presented acanthotic epidermis, and all coursed with normal-
ization of epidermal thickness. In contrast, the remaining 4 who 
had atrophic epidermis also experienced normalization of the 
epidermal thickness at the end of the treatment. Finally, 6 of the 
11 patients presented increased stromal cells amid areas of solar 
elastosis. It is worth noting that the study by Smith et al. did not 
provide clinical evaluation of the patients.18

CONCLUSIONS
The findings of the present study were in line with the 

few studies found by the authors in a bibliographic review. The 

authors consider that despite the non-controlled character of the 
intervention and the relative small size of the sample, the present 
study contributes with the demonstration of results in agree-
ment with the proposed parameters, and may be the precursor 
of further research. Based on the patients’ subjective evaluations, 
clinical evaluation performed by a researcher dermatologist 
physician, and histological evaluations, the authors conclude this 
study (a series of photoaging cases treated for 12 weeks with a 
daily application of imiquimod) by stating that imiquimod may 
be an option for the treatment of photoaging and should be 
evaluated in subsequent, controlled studies with larger samples.l 
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