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ABSTRACT

Introduction: Lesion and field-targeted treat-
ments of actinic keratosis (AK) are commonly
indicated for grade I and II type lesions. Grade
III lesions are in general more difficult to treat.
A film-forming medical device containing
piroxicam 0.8% and sunscreen (SPF 50?) (PS)
has been shown to be effective in the treatment
of grade I and II AK lesions. Topical and oral
retinoids have been utilized in AK and non-
melanoma skin cancers. Topical glycolic acid
promotes keratolysis and stimulates collagen
synthesis for repair and skin rejuvenation and
could be useful in AK treatment strategies. A gel
containing retinoid acid (0.02%) and glycolic
acid (4%) (RC) is commercially available. The
objective of the study was to evaluate the effi-
cacy and local tolerability of a combined treat-
ment approach with PS and RC in subjects with
multiple grade II and III AK lesions.

Methods: Twenty-two subjects (16 males and 6
females; mean age 68 years) with more than five
AK lesions were enrolled after obtaining their
informed consent in a 3-month trial. PS cream
was applied twice daily every day and RC gel
was applied twice daily for 2 consecutive days
every week. The primary endpoint was the
evolution of the AK mean number from base-
line to the end of the trial. Secondary endpoints
were the thickness of the target lesion (ex-
pressed in mm3) and the erythema score (he-
moglobin content), evaluated using a
standardized computer-based image acquisition
analysis system (Anthera 3D).
Results: At baseline, the mean (SD) lesion
number was 7.7 (3) for grade II and 1.4 (1) for
grade III AK. At the end of the study, a signifi-
cant (P = 0.001) reduction was observed for
both grade II (- 81%; from 7.7 to 1.5) and grade
III (- 22%) lesions. Six grade III lesions out of
31 (20%), presented at baseline, completely
disappeared at month 3. For grade III lesions, a
significant mean thickness reduction of 51%
was observed at month 3. The erythema score
(all lesions) was reduced by 70%. Four patients
out of 22 (18%) were completely free of AK
lesions at month 3. No severe side effects were
reported.
Conclusion: In this exploratory trial, a com-
bined treatment with a cream containing
piroxicam and sunscreen and a retinoic/glycolic
gel was associated with a substantial reduction
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of both grade II and III AK lesions with good
local tolerability.
Funding: Cantabria Labs Difa Cooper.
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INTRODUCTION

Actinic keratosis (AK) is a very common cause of
dermatologic consultation [1]. AK presents a
strong association with squamous cell carci-
noma and is now considered an in situ non-
melanoma skin cancer form caused by chronic
sun exposure [2–4]. AKs are defined as ker-
atinocyte intraepithelial neoplasia (KIN) with
different grades of alteration: grade I with mild,
grade II with moderate and grade III with severe
atypical keratinocytes [5]. From a clinical point
of view, grade I AK lesions are described as flat
pink maculae without signs of hyperkeratosis
and erythema often easier felt than seen, grade
II lesions as moderately thick and easily felt and
seen, and grade III AKs as very thick hyperker-
atotic lesions [6]. Sunscreen protection in sub-
jects with AK is considered a key factor in
preventing the clinical evolution of this condi-
tion, reducing the risk of new AK lesion devel-
opment [7]. Increased cyclooxygenase enzyme
(both COX-2 and COX-1) activity at the ker-
atinocyte level plays a relevant role [8, 9] in the
pathogenesis and evolution of AK. Furthermore,
the use of topical anti-cyclooxygenase drugs,
such as diclofenac [10] and recently piroxicam
[11], has been shown to reduce the lesion
number and improve the cancerization field in
subjects with AK and actinic damage. Two
controlled trials [12] involving more than 100
AK subjects have shown that using a topical
formulation containing piroxicam 0.8% and
sunscreens with SPF protection of 50? is effec-
tive in reducing the number of grade I and II AK
lesions by up to 55% compared with baseline.
Topical and oral retinoids have been utilized in
AK and non-melanoma skin cancers as both
treatment and prevention [13]. Lesion and field-
targeted treatments of AK are commonly indi-
cated for grade I and II lesions [14]. Grade III
lesions are in general more difficult to treat [15].

Topical glycolic acid promotes keratolysis and
stimulates collagen synthesis for repair and skin
rejuvenation, and it could be useful in AK
treatment strategies [16]. Keratolytic agents
such as salicylic acid are sometimes used as a
preliminary treatment to remove overlying
keratin in hyperproliferative AK lesions [17]. A
gel containing retinoid acid (0.02%), glycolic
acid (4%) and polyvinyl alcohol (0.20%) (RC)
(Retincare Gel; Cantabria Labs Difa Cooper;
Italy) is commercially available. Retinoids and
glycolic acid could be useful in reducing the
hyperkeratosis of grade III AK lesions.

Study Aim

We investigated the efficacy and local tolera-
bility of the combination of piroxicam/sun-
screen 50? (PS) cream and a topical retinoid,
glycolic acid gel (RC), in the treatment of grade
II and III AK lesions.

METHODS

Subjects

The study was performed in a second-level
outpatient dermatology clinic in Italy. The
study was approved by the human research
committee of the institution, and written
informed consent was requested and received
from all subjects in the study. The study was
carried out between January and December
2017. Eligibility criteria included an age C

18 years and the presence of multiple AK lesions
on the face, scalp, trunk or extremities. Patients
were excluded from the study if they had
recently received previous treatments interfer-
ing with the evaluation of the treatment area
(topical medications, immunosuppressive or
immunomodulating agents, phototherapy, oral
retinoids or other therapies for AKs). Pregnancy
and breast-feeding were also exclusion criteria.
Twenty-two subjects (16 males and 6 females;
mean age 68 years) with [ 5 AK lesions were
enrolled in this 3-month pilot trial. All proce-
dures performed in this trial were done in
accordance with the ethical standards of the
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institutional and/or national research commit-
tee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical
standards. Informed consent was obtained from
all individual participants included in the
study.

Treatments

PS cream was applied twice daily every day, and
RC gel was applied twice daily for 2 consecutive
days every week (Saturday and Sunday). All
patients were instructed to self-apply the prod-
ucts (PS cream and RC) on the target AK lesion
as well as on the perilesional field cancerization
in a pre-specified 35-cm2 area using a finger-tip
unit (0.5 g) for each application.

Outcomes

The primary endpoint was the clinical evolu-
tion of the AK mean number from baseline to
the end of the trial. Secondary endpoints were
the thickness of the target lesion and the ery-
thema score evaluated using a standardized
computer-based image acquisition analysis sys-
tem (Antera 3D CS; Miravex, Dublin, Ireland).
Antera 3D CS pictures were taken at baseline
and after 3 months. The Antera 3D CS image
system could measure the volume and the
hemoglobin content (as a surrogate parameter
for erythema) of a skin lesion of a prespecified
area in an objective and operator-independent
manner [18].

Statistical Analysis

Statistical analysis was performed using Graph-
Pad Statistical Software (GraphPad Software,
Inc., La Jolla, CA, USA). Continuous variables
were expressed as mean ± standard deviation
(SD). The primary outcomes of the study were
to evaluate the evolution of the AK lesion
number using a paired non-parametric test
(Wilcoxon test) comparing baseline with end-
of-treatment values. In view of the proof-of-
concept nature of the present trial, a formal
sample size calculation was not performed. We
decided to enroll at least 20 evaluable subjects.

RESULTS

Twenty-two subjects (16 males and 6 females;
mean age 65 years) participated in this trial. All
the subjects concluded the 3-month observa-
tion period. At baseline, the mean (SD) lesion
number was 7.7 (3), range 2–19, for grade II and
1.7 (1), range 1–4, for grade III AK. Grade III
lesions were detected in 19 out of 22 subjects
(86%) for a total of 31 lesions. At the end of the
study, a significant (P = 0.0001; Wilcoxon test)
reduction was observed for both grade II
(- 81%; from 7.7 to 1.5) (Fig. 1) and grade III
(- 22%) lesions (from 1.7 to 1.3; 0.019 Wil-
coxon test) (Fig. 2). Six of 31 (20%) grade III
lesions presenting at baseline completely dis-
appeared at month 3 (Fig. 3). In addition, for
grade III lesions, a 59% mean volume reduction
of lesion thickness was observed at month 3
compared with baseline from 4.1 to 1.7 mm3

(Fig. 4). The erythema score, evaluated as the
hemoglobin content of the target lesion, was
reduced by 70% (all lesions). Four patients out
of 22 (18%) were completely free of lesions at
month 3. The two products were well tolerated;
no severe side effects were reported supporting
the good local tolerability of this therapeutic
approach.

Fig. 1 Evolution of the AK lesion count of grade II from
baseline to month 3 (P = 0.0001; Wilcoxon test)
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DISCUSSION

AK is a common UV-induced scaly or hyper-
keratotic skin lesion [19]. AKs are typically
detected on sun-damaged skin areas like the
face, ear lobes and dorsum of the hands, with a
predominance on the male scalp [20]. The main
goals of AK treatments are to reduce the lesion
number, improve the cosmetic appearance of
the involved area and above all to reduce the
risk of new AK lesion formation, which in turn
could be linked to a risk reduction of malignant
evolution (i.e., squamous cell carcinoma) [21].
Several therapeutic strategies are available for
treatment of both lesions and field canceriza-
tion such as topical compounds like diclofenac,
piroxicam, 5-FU and imiquimod or ablative
strategies such as curettage, cryotherapy, tradi-
tional and daylight photodynamic therapy [22].
These therapeutic approaches are in general
very effective in reducing grade I and II AK.
Grade III AK lesions remain a therapeutic chal-
lenge. Only curettage and cryotherapy are so far
recommended for the treatment of AK grade III
lesions [23]. In our pilot study, the combination
of a topical product containing piroxicam and
sunscreens and a product containing a retinoid
and a keratolytic agents was able to reduce
grade II AK lesions up to - 80%. A significant
and clinically relevant reduction (- 22%) of AK
was also observed for grade III lesions even if the
efficacy was lower compared with grade II AK
lesions. Interestingly, this combined topical
treatment reduced the thickness of AK grade III
lesions by 51% compared with baseline. The use
of topical piroxicam and sunscreen has been
shown to be effective in reducing AK lesions
also in subjects with solid transplant organs
[24]. The use of systemic and topical retinoids is
considered of clinical value in the treatment
and prevention of non-melanoma skin cancers
and AK [25]. Retinoids have anti-proliferative
and anti-apoptotic properties, interfering in the
process of tumor initiation [26, 27]. The thera-
peutic strategy we utilized in this study could
also have a role in preparation of the cancer-
ization field before photodynamic therapies or
other ablative strategies. Reducing the burden
of AK lesions (both grade II and III) could in fact

Fig. 2 Evolution of the AK lesion count of grade III from
baseline to month 3 (P = 0.019; Wilcoxon test)

Fig. 3 A grade III lesion evaluated with Anthera 3D at
baseline (a), which disappeared after 3 months of treat-
ment (b)

Fig. 4 AK grade III lesion target volume evaluated using
Anthera 3D imaging analysis (P = 0.0156; Wilcoxon test)
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increase the success rate for complete clearance
in PDT/ablative treatment options. This latter
point should be demonstrated by performing
specific controlled clinical trials. Some study
limitations should be taken in account evalu-
ating the study results. First, this was not a
double-blind trial, and there was not a control
group. However, the present study was a pilot
proof-of-concept trial. Further larger prospec-
tive controlled studies are warranted to evaluate
whether this combined therapeutic strategy
could be helpful in the management of ‘‘diffi-
cult’’ AK lesions such as grade III. In addition,
the lesion thickness and erythema values (sec-
ondary outcomes of the present study) were
evaluated in an objective manner (computer
analysis of standardized acquired images). A
second limit of the present study was the rela-
tively short treatment period (3 months). How-
ever, the goal of our study was to evaluate the
clinical efficacy of this therapeutic approach in
the short term and also as an initial feasible
stage in a more articulate multi-step therapeutic
AK strategy.

CONCLUSIONS

In this exploratory trial, a combined treatment
with a cream containing piroxicam and sun-
screen and a retinoic/glycolic gel was associated
with a substantial reduction in both the ‘‘target
volume and count’’ of treated grade III AK
lesions with good local tolerability.
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