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Introduction
 Imiquimod is an immune response modifier (TL-7 agonist), which 
exact mechanism of action is still largely unkown. However, it is 
known to stimulate the innate and adaptive immune responses and to 
induce cytokine production. For this reason, Imiquimod is a favored 
therapeutic option in both benign and malignant skin disorders due 
to its antiviral, antitumor and immunoregulatory potential. Initially, 
Imiquimod was approved for the therapy of anogenital warts and sub-
sequently received approval for the treatment of actinic keratoses and 
superficial basal cell carcinoma [1-4]. Besides aforementioned indi-
cations, Imiquimod is nowadays also used as an off-label therapy in 
a wide range of infectious, neoplastic and inflammatory skin diseases 
[1]. The term “photoaging” refers to cutaneous changes from a clinical 
and histological point of view leading to a premature aging process. 
This effect is due to cumulative exposure to ultraviolet (UV) radiation. 
of note, photoaging is not only a cosmetical problem, since chronic 
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Abstract
Introduction: A few reports dealing with the preventive application 
and “peeling function” of Imiquimod are available to date describing 
the skin to be smoother and to show less pigment irregularities af-
ter application of Imiquimod.The aim of this study was to determine 
whether the topical use of Imiquimod improves the texture of the skin 
both structurally and aesthetically. 

Material and Methods: 15 female patients were included in our 
study and guided to apply one sachet of Imiquimod 3.75%-Creme 
(Zyclara®) once daily on the décolleté over a period of 14 days. Im-
aging procedure (clinical and dermoscopic and images with a reflec-
tance confocalmicroscope) was performed before, during and two 
weeks after application. Images were evaluated based on distinct 
parameters indicating sun-damaged skin. Statistical analysis was 
done by a repeated measures analysis of variance with a 2 by 4 
measures design using the latest SPSS version (SPSS 23). 

Results: Although 13 of the patients (86.6%) showed slight to 
marked signs of skin inflammation, neither clinically nor with con-
focal microscopy significant changes could be proven. Additional-
ly, eight patients noticed an improvement of the skin texture in the 
treated area, however, neither structurally nor aesthetically marked 
alterations could be proven clinically, dermoscopically nor in RCM. 

Discussion: We did not find any significant improvements in physi-
cian assessed clinical, dermoscopic and RCM parameters, however, 
most of the patients noticed subjective improvement.

Key Message: Imiquimod can slightly reduce UV-induced skin alter-
ations, however, not reaching statistical significance. 

Keywords: Actinic keratosis; Ageing; Confocal microscope; Der-
moscopy

UV-damaged skin is the basis for the development of precancerous 
and cancerous skin lesions [1-4]. To date, a few case reports and small 
case series dealing with the preventive application and “peeling func-
tion” of Imiquimod are available [1-4]. The results suggest Imiquimod 
to be an effective agent regarding skin rejuvenation. In detail, the au-
thors describe the skin to be smootherand to show less pigment ir-
regularities after application of Imiquimod. Currently, Imiquimod is 
available as a 3.75% and 5% cream (Zyclara® and Aldara®). Hence, the 
aim of our study was to ascertain, whether chronic UV-damaged skin 
improves after topical treatment with Imiquimod both structurally 
and aesthetically.

Material and Methods
Patients´ characteristics

 18 healthy female, caucasian volunteers (Fitzpatrick phototype II-
III), aged between 45 and 71 years (mean 57.4 years), with clinical 
signs of photo damage on the décolleté but without any clinical sign 
of a skin tumour or potential precursors were recruited within six 
months. Clinical investigations were conducted according to the prin-
ciples of the Declaration of Helsinki and consent was given prior to 
enrollment, approval of the local ethical committee was also obtained 
(EK24-180ex11/12). Three participants interrupted the study for time 
reasons and data of 15 participants were included in theanalysis.

Schedule of application 

 Two weeks beforeenrollment, the participants were instructed not 
to apply any sunscreen, moisturizingcrème or topical medication at 
the décolleté. Baseline imaging procedureof the décolleté was per-
formed and the participants were guided to apply the content of one 
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sachet ofImiquimod 3.75%-Creme (Zyclara®) once daily on the décol-
letéover a period of 14days. 

Imaging procedure

 Baseline clinical images were obtained using a 10,2-megapixel dig-
ital camera (D200, Nikon Corporation®, Tokyo, Japan) and baseline 
dermoscopic pictures were done with a 4-megapixel digital camera 
(Nion Coolpix 4500®, Nikon, New York, USA) equipped with a contact 
polarized dermatoscope (DermLite® Photo 3Gen, California, USA). 
Reflectance confocal microscopy (RCM) images were acquired using 
the VivaScope1500® (Mavig, Munich, Germany). RCM-images (block, 
4 x 4 mm) were taken at the level of stratum corneum and 3 more 
blocks, each 25µm deeper than the previous block, at the spinous lay-
er, the level of DEJ (dermoepidermal junction) and the upper dermis. 
Dermoscopic and RCM-images were taken from the décolleté, exact 
5 centimetres below the suprasternal notch. Imaging procedure was 
performed before, during (between day 10 and 14) and two weeks 
after the application-period of Imiquimod. After the last imaging 
procedure the volunteers received a questionnaire, which asked the 
following: Did you notice any changes/improvements concerning tex-
ture of the skin in the treated area after therapy with Imiquimod? If 
yes, please indicate in which way (several answers possible): 

i. Skin is firmer
ii. skin is smoother
iii. skin is softer
iv. skin shows less pigment inhomogeneity
v. skin shows less wrinkles

Imaging evaluation

 Clinical images were evaluated by two dermatologists, dermoscop-
ic images by onedermatologist, respectively. Two dermatologists, ex-
perienced in RCM, performed RCM-evaluation consensually.The six 
criteria for clinical evaluations were based on the skin ageing score 
SCINEXA [5]. Due to its applicability for facial skin, we adapted it to 
our needs for the skin onthe décolleté (fine wrinkles, uneven pigmen-
tation, lax appearance, pseudo scars, coarse wrinkles, and telangiec-
tasia). The evaluated dermoscopic criteria (n=7) included hyper- and 
hypopigmentation, poikilodermatic skin, telangiectasia, scales, red 
background and crusts. The presence of all aforementioned clinical 
anddermoscopic criteria were evaluated using a scoring system (0=ab-
sent, 1=mild, 2=moderate, 3=severe).

 In RCM 17 criteria were evaluated. They were chosen following 
previously published RCM-criteria of sun-damaged skin and actinic 
keratosis [6-10]. The presence of the following criteria was assessed 
(0=absent, 1=present): Large rhomboidal furrows, disarranged rhom-
boidal furrow pattern, linear furrow pattern, hyperkeratotic areas, 
apoptotic cells, round nucleated cells and inflammatory cells. The 
presence of atypical honeycomb pattern, disarray of honeycomb pat-
tern, mottled pigmentation, irregular rings, polycyclic rings, absence 
of rings, coarse collagen, huddled collagen, curled fibres and longitu-
dinal vessels were graded from 0 to 3, according to previous clinical 
and dermoscopic evaluation. 

Statistical calculations 

 Statistical data analysis was done by a repeated measures analysis 
of variance with a 2 (type of ratings, i.e., clinical and RCM criteria) by 
4 (time, i.e., ratings at 4 different time points) measures design using 
the latest SPSS version (SPSS 23).

Results 
 15 participants with clinical photo-damaged skin on the décolleté 
were included in our study.During application period, 13 of the pa-
tients (86.6%) showed slight to marked signs of skin inflammation. In 
detail, reddish, partially ulcerated, papules were evident clinically. In 
some cases they were reminiscent of herpes-simplex lesions (Figure 
1 A-F). Of note, in cases of an extensive inflammatory reaction a dis-
creet cicatrization was observed. In dermoscopy signs of inflamma-
tion, namely erosions as well as dotted and linear vessels on a reddish 
background, were evident. However, results of the analysis of variance 
of the abovementioned six clinical criteria showed no statistical signif-
icant changes over time (F=0.90; p>0.39). Using reflectance confocal 
microscopy, signs of UV-damaged skin could be proven in all 15 cases. 
Nevertheless, statistical analysis of variance also revealed no signifi-
cant changes before and after treatment (F=0.90; p>0.39).

Figure 1: (A) Upper line: Baseline images of the décolleté, (B) Smooth inflammation 
during treatment, (C) Result two weeks after last application. (D) Lower line: Baseline 
image of the décolleté, (E) Intense inflammation during treatment and (F) Result after 
two weeks last application.

Evaluation of patients questionnaire

 Based on aforementioned questionnaire, eight of the patients 
(53.33%) noticed changes/improvement of the skin texture in the 
treated area. These changes scattered as follows (several answers were 
possible – see also material and methods): 

i. Skin is firmer (one patient)
ii. Skin is smoother (one patient)
iii. Skin is softer (three patients)
iv. Skin shows less pigment inhomogeneity (two patients)
v. Skin shows less wrinkles (three patients)

Discussion
 Chronically UV-damaged skin on the one hand leads to a prema-
ture aging process and on the other hand causes a wide range of dif-
ferent skin tumors (e.g. actinic keratoses, squamous cell carcinoma, 
and basal cell carcinoma). Several studies were conducted showing 
theses UV-radiation induced changes clinically, histologically and 
by using reflectance confocal microscopy [11] There is growing evi-
dence that there are subclinical cancerous precursors in chronically 
sun-damaged skin, which may constitute a base for new neoplastic 
lesions [12,13]. Furthermore, it is well known that the surrounding 
skin of visible UV-induced skin tumors (e.g. actinic Kerasotes) is 
commonly affected by subclinical changes (i.e. field cancerization). 
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Topical treatment of both apparent and invisible lesions may lead to 
reduced development of new lesions. In addition, preclinical studies 
suggest the “field therapy” to be very effective in preventing or delay-
ing the recurrence of non melanoma skin cancer [13-17]. As already 
described in literature [7-10,13] and as our results also clearly show, 
reflectance confocal microscopy can be used as a valuable diagnostic 
imaging tool to evaluate signs of skin aging and UV-induced changes 
since microanatomical structures and individual cells can be depicted. 
Furthermore it can be considered worthy for the non-invasive mon-
itoring of alterations during and after topical treatment. We did not 
find any significant improvement in UV-induced skin changes in our 
case series using Imiquimod over abovementioned period of time. 
Neither structurally nor aesthetically marked alterations could be 
proven clinically, dermoscopically or in RCM. There are a fewpossi-
bilities for this phenomenon: i) small number of patients; ii) short ap-
plication ofImiquimod; iii) no effect. Our results are in line with previ-
ous reported observations, as no significant effect regarding reduction 
of UV-induced skin alterations could be proven [2,3]. Some authors 
furthermore attribute Imiquimod some kind of “peeling effect” of the 
skin without leading to a marked and durable improvement regarding 
skin rejuvenation [3]. However, this “peeling effect” was not observed 
in our study. Notably, in 13 patients inflammatory reactions in various 
degrees of severity were observed during therapy. This might be ex-
plained by the hypothesis that even in chronically UV-damaged skin 
subclinical alterations are evident and therefore reacting with Imiqui-
mod. To what extent these reactions are reducible to UV-induced 
mutations is still a matter of debate. Our study has some limitations. 
First, we have a small number of patients and therefore cannot provide 
significant statements. Second, clinical assessment was only based on 
images and we do not have any histopathological report.

 We did not find any significant improvements in physician as-
sessed clinical, dermoscopic and RCM parameters, however, most of 
the patients noticed subjective improvement.
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