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ABSTRACT

ARTICLE HISTORY

Background: The presence of Actinic Keratoses (AKs) represent the most important warning sign of sub-
clinical ultraviolet radiation. Currently, the regular use of sunscreens is considered essential for the pre-
vention of the development of AKs.

Aim: We evaluated the effectiveness of a new class | Medical Device (MD) for the prevention and treat-
ment of AKs vs traditional sunscreen alone (SPF 100+).

Methods: We conducted a randomized controlled prospective study in 90 Caucasian patients: 62 immuno-
competent and 28 Organ Transplant Recipients (OTRs). We randomly assigned subjects to the MD group or
sunscreen alone in a 1:1 assignment ratio. The patients have been reevaluated after three and six months.
Results: In immunocompetent patients treated with MD, at the end of the study the reduction of the
mean number of AKs was 54.7 vs. 9.43% with photoprotector. In OTRs, the global reduction was of 36.7%
after MD use compared to 14.3% with the sunscreen. The prevalence of NMSCs, in the patients treated
with MD, was 11.11 and 17.18 with sunscreen; the incidence was 19.7 in patients treated with MD and
32.1 in those treated with sunscreen.

Conclusion: The MD has demonstrated good efficacy in the reduction of visible AKs, encouraging its use
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also in high-risk category, like OTRs.

Introduction

Actinic Keratoses (AKs) represent the most frequent ‘in situ’ neo-
plasms in Caucasian subjects, with more than 20% of the diagno-
sis in Dermatology settings (1). In Italy, the prevalence of AKs has
been reported of 27.4% (2). They are considered a precursor of
squamous cell carcinoma (SCC) and their presence is the most
important warning sign of subclinical ultraviolet radiation (UVR)
induced damage, accumulated over the time (3-5). UVR-induced
photodamage is known as field cancerization (FC) that is a cuta-
neous area with erythematous, atrophic, telangiectatic, hypo/
hyperpigmented skin, presence of clinically visible AKs and sub-
clinical cell alterations (histologic atypia), that represent a sub-
strate for new lesions appearance (6-9). It has been advanced the
hypothesis that the number of subclinical AKs in FC can surpass
the number of clinically AKs by ten-fold (10).

In addition to UVR-exposure, the main risk factors for the AKs
development are fairy phototype (I-II-Ill), age over 50 years, male
gender, beta-HPV infection, and immunosuppression. Particularly,
the immunosuppression, like in Organ Transplant Recipients
(OTRs), can increase the risk of AKs of 250 times compared to
immunocompetent subjects (11).

The regular use of sunscreens is crucial to prevent AKs devel-
opment and to reduce the risk of SCC in the long-term period
(12). Moreover, the early treatment of all clinically visible lesions
and of FC is very important since it is not possible to predict
which AKs will progress only based on clinical classification

(AK I-I-l)  or histopathological features (KIN ‘Keratinocyte
Intraepithelial Neoplasia’ I-ll-lll, low or high-grade intraepithelial
neoplasia) (13) . Indeed, Figueras has recently demonstrated that
the transformation into invasive SCC can occur directly from AKs
with involvement limited to the basal layer and that clinical classi-
fications do not correlate with histology (13).

This fact must be kept in mind when we decide the treatment,
besides cost-effectiveness and patient-related factors (13-17).

In the last few years, some studies have shown that the add-
ition of xenogenic DNA repair enzymes (i.e. photolyase) to trad-
itional sunscreens may reduce UVR-induced cyclobutane pyrimidine
dimers (CPDs) formation more than the sunscreens alone (18-20).
CPDs represents the first cause of alterations in the structure of
DNA and then of mutations in skin tumorigenesis (21,22).

In the present study, we evaluated the effectiveness of a new
class | Medical Device (MD, ®Rilastil AK Repair 100+) for the pre-
vention and coadjuvant treatment of AKs vs. standard sunscreen
(SPF100). Furthermore, the effectiveness was compared in a group
of immunocompetent patients and a group of OTRs.

Materials and methods
Setting

We conducted a randomized controlled prospective study in our
Dermatologic Unit, in Novara (Italy). Continuous enrollment took
place between October 2017 and June 2018.
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The study protocol was approved by the Local Ethical
Committee and was conducted following the Declaration
of Helsinki.

Patients

The study population comprised of 90 Caucasian patients: 62
immunocompetent and 28 OTRs. Inclusion criteria were age
>50years and clinical evidence of AKs (grade | and Il) on the face
and scalp; exclusion criteria were represented by the incapacity to
apply independently the products or by genetic disorders condi-
tioning the development of Non-Melanoma Skin Cancer (i.e. Gorlin-
Goltz syndrome, Xeroderma Pigmentosum, Epidermodysplasia
Verruciformis). OTRs group included patients with kidney's trans-
plant and immunosuppressive treatment for at least 5 years.

Study design

Baseline assessments were undertaken by a dermatologist before
randomization. At baseline visit (T0) all patients signed an
informed consent and we collect information about their personal
data, risk factors and previous treatment for AKs, the number and
site of visible lesions, which were reported in medical records and
photographed for comparison in following visits. At each visit
photographic documentation was performed.

We randomly assigned subjects to MD group (SPF 100+ plus
®DNA repair complex) or standard sunscreen (SPF 100+ alone) in
a 1:1 assignment ratio. Randomization was done separately for
immunocompetent patients and OTRs. The participants were
instructed to apply the study products over the photo-damaged
areas twice daily (morning and early afternoon) for 6 months. The
MD was provided to patients free of charge by the manufacturer
(Rilastil Laboratori Milano). This MD consists of physical and chem-
ical UVA-UVB filters (corresponding to SPF 100+) and active ingre-
dients with antioxidant and repairing action, among which the
most important is “DNA repair complex (a complex of amino
acids, acetyl-tyrosine and proline, ATP and vegetable protein
hydrolyzate) (23).

Outcome

The patients were reevaluated after three (T3) and six (T6) months
of products application. The primary outcome of our study was
the number of AKs reported in medical records still visible at T3
and T6 visit (lesions clearance); the secondary outcome was the
eventual appearance of NMSC at the same time points.

Statistical analysis

In immunocompetent patients, we expected to observe a reduc-
tion of lesions number at T6 for subjects treated with the new
device; whereas, we assumed that the AKs number would remain
constant in patients treated with the sunscreen alone. In OTR
patients, we supposed a constant number of lesions at T6 in the
first group, and a possible increasing of lesions number in
the second.

The analysis for the primary outcome was done according to
an intention-to-treat principle.

Descriptive statistic was performed at baseline and the number
of lesions for each risk factor was evaluated using N (%) and
mean + standard deviation. Median (interquartile range) of the
number of lesions for each level of the categorical variables was
also reported. We performed a non-parametric test (Wilcoxon

Rank-Mann Whitney and Kruskal-Wallis) and a p-value less than
.05 was considered statistically significant.

To evaluate the presence of baseline differences between
immunocompetent and OTR patients for the risk factors Chi-
square or Exact (Fisher) association tests were performed.

Before doing the analysis that accounts for the repeated meas-
urements within subject, we calculated the average response to
the different treatment over time. We reported only the mean-
+standard deviation of the number of AKs and the % change
from baseline at different times separately for type of patients
and treatment.

For analysis of the number of lesions, we used a model with
patient type (immunocompetent vs. OTR), time (6 months vs.
3 months), the interaction between patient type and time as a fac-
tor, and the logarithmic of the baseline lesions as a continuous
covariate. A Poisson model and an unstructured covariance matrix
were assumed, and we reported the estimate Relative Risks (RRs)
and their 95% Confidence Intervals (Cls).

We performed the incidence and prevalence of SCC alone and
NMSCs (Squamous or Basal Cell Carcinomas). We defined preva-
lence as the total number of subjects with SCC (and NMSC) div-
ided by the total of subjects included in the study (population at
risk); while incidence was defined as the number of new cases
identified divided by the person time (the months at risk) and the
value was reported per 1000 people per month.

We performed the analysis of the two outcomes (incidence
and prevalence) distinguishing two-time period: the first 3 months
and the entire follow up (6 months). To calculate the 95% Cls for
the prevalence and incidence rates, we used methods based on
Fisher's exact test; this approach is appropriate for the fairly small
number of cases identified.

All analyses were performed using the software SAS 9.3
and OpenEpi.

Results
Clinical characteristics

Among the 90 patients enrolled in this study, 65 were males
(72.22%) and 25 females (27.78%), with a mean (+ standard devi-
ation) age of 75.98 £7.52. Sixty-two patients were immunocompe-

tent and 28 were OTRs with a median time of
immunosuppression of 11.43 years (range 5-35).
In general, baseline characteristics were similar between

immunocompetent and OTRs patients (Table 1); however, there
were slight differences in gender (p-value=.0210) and use of MD
analogs (p-value .0033): the OTR patients were more frequently
males (89.29 vs. 64.52%) and MD analogs users (42.86 vs. 14.52%).
Also, OTRs used more frequently sunscreens (67.86 vs. 48.39%),
even if this variable is not statistically significant (p-value .0860).

AKs at baseline

At baseline, a greater number of lesions with a statistically signifi-
cant difference was found for patients with an outdoor job (p-val-
ue=.0053), previous treatment for AKs (p-value .0177) and lesions
located on the scalp (p-value .0074). The number of visible AKs at
TO was greater in immunocompetent patients (5.37 £3.76) than in
OTRs (4.96 +£5.26) but the variable failed to reach statistical signifi-
cance (p-value .0853). The results are shown in Table 2.



Table 1. Characteristics of study population.
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Table 2. Association between risk factors and number of AKs at TO.

All patient Immunocompetent OTRs
(N=90) (N=62) (N=28)
N % N % N %

Gender

F 25 27.78 22 35.48 3 1071

] 65 7222 40 64.52 25 89.29
Phototype

Il 47 52.22 36 58.06 11 39.29

1] 43 47.78 26 41.94 17 60.71
Sun-exposure

Intense 38 4222 27 43.55 11 39.29

Occasional 52 57.78 35 56.45 17  60.71
Outdoor profession

No 47 5222 33 53.23 14 50

Yes 43 47.78 29 46.77 14 50
Use of sunscreen

No 1 45.56 32 51.61 9 3214

Yes 49 5444 30 48.39 19 67.86
Sunburns

No 37 41.11 23 37.10 14 50

Yes 53 58.89 39 62.90 14 50
UV-lamp

No 86  95.56 59 95.16 27 96.43

Yes 4 4.44 3 4.84 1 3,57
Previous treatments

No 30 3333 21 33.87 9 3214

Yes 60  66.66 41 66.13 19 67.86

Yes,1 42 46.67 31 50 11 39.29

Yes,2 12 13.33 8 12.90 4 14.29

Yes,3 6 6.67 2 3.23 4 1429
Types of treatment

Cryotherapy 49 5444 34 54.84 15 53,57

Ingenolmebutate 8 8.89 3 4.84 5 17.86

Imiquimod (5-3.75%) 8 8.89 4 6.45 4 1429

Piroxicam 8 8.89 4 6.45 4 14.29

Diclofenac 4 444 4 6.45 0 0.00

Photodynamic therapy 7 7.78 4 6.45 3 1071
Use of MD analogs

No 69 76.67 53 85.48 16 57.14

Yes 21 23.33 9 14.52 12 4286
Previous NMSC (BCC-SCC)

No 27 30 17 27.42 10 3571

Yes 63 70 45 72,58 18 64.28
Site of AKs

Face 69 76.67 48 7742 21 75

Scalp 21 23.33 14 22.58 7 25

AKs after treatment

In immunocompetent patients treated with MD, the mean num-
ber of AKs at T3 was 4.10+2.96 (31% reduction; at TO 5.97 +3.81);
instead, patients assigned to use of standard sunscreen showed a
mean number of 4.32+3.30 (9.43% reduction; at TO 4.77 +3.67).
At T6, the mean number of AKs in the treatment group was
2.70+2.07 (54.7% reduction) while in patients who only applied
sunscreen it remains unchanged.

In OTRs, at T3 the mean AKs number was 5.50+5.61 (14.5%
reduction) in the MD group and 3.69+3.82 (5.4% increase) in the
standard sunscreen group; at T6, the mean number of lesions
after MD use shows a reduction of 36.7% compared to 14.3%
with the sunscreen alone.

In Figure 1 and 2 are shown two patients with an evident
AKs reduction.

The results of the interaction models are shown in Table 3.
The covariate with the greater estimate in this study is the num-
ber of lesions at baseline: subjects who had a great number of
AKs at TO had a statistically significant risk of development AKs
(RR 2.64, CI95% 2.37-2.95). The time influences the number of
AKs and also treatment and type of subject had an effect just sig-
nificant at 5%.

Variables N(%) Average+DS Median (IQR)*  p-Value
Gender
F 25 (27.78) 5.20+3.95 4 (6) 9495
M 65 (72.22) 5.26+4.40 4 (4)
Phototype
Il 47 (52.22) 534+4.60 4(5) .8870
1] 43 (47.78) 5.14+3.89 4 (5)
Sun-exposure
Intense 38 (42.22) 5.39+4.67 4 (6) 9509
Occasional 52 (57.78)  5.13+3.97 4 (5)
Outdoor profession
No 47 (52.22) 436+3.95 3(3) .0053
Yes 43 (47.78) 6.21+4.41 5(5)
Use of sunscreen
No 41 (45.56) 5.56+4.31 4 (5) 4024
Yes 49 (54.44) 498 +4.24 4 (4)
Sunburns
No 37 (41.11) 519+3.88 4 (6) 9147
Yes 53 (58.89) 5.28+4.53 4 (4)
UV-lamp
No 86 (95.56) 522+4.29 4 (5) .6368
Yes 4 (4.44) 5.75+3.86 5.5 (6.5)
Use of MD analogs
No 69 (76.67)  5.22+4.10 4 (5) .7590
Yes 21 (23.33) 533+4.83 4 (4)
Previous treatments
No 30 (33.33) 4.40+445 34 .0177
Yes 60 (66.67) 5.67 +4.07 4.5 (5)
Previous NMSC (BCC-SCC)
No 27 (30) 5.44+4.69 4 (6) .8858
Yes 63 (70) 5.25+4.00 4.25 (3.5)
Site ok AKs
Face 69 (76.67) 4.74+3.98 34 .0074
Scalp 21 (23.33) 6.90+4.78 6 (3)
Immunosuppression
No 62 (68.89) 537+3.76 4.5 (4) .0853
Yes 28 (31.11)  4.96+5.26 3 (3.5)

*IQR Interquartile difference.
Note: Bold values represents as statistically significant values.

Immunocompetent treated with MD have a reduction of the
risk of AK development of 36% (RR 0.64, Cl 95% 0.55-0.75), com-
pared to immunocompetent non-treated. A lower value of esti-
mate was showed for the OTR patients: we observed an RR of
1.04 (Cl 95% 0.89-1.21) and 0.84 (Cl 95% 0.69-1.04), respectively
for OTRs treated and OTRs non-treated compared with the refer-
ence category (immunocompetent non-treated) Table 4.

Non-melanoma skin cancer

We have also evaluated the prevalence and incidence of non-mel-
anoma skin cancer (NMSC) during the observation period of
six months.

The prevalence of SCC in patients treated with MD was 2.22 at
T3 and T6 and this value was the same in the group treated with
the standard sunscreen at T3, but it was twice at 6 months (4.44)
without reaching the statistical significance (p-value >.9999)

The incidence data for BCC considering the overall information
(6 months) was 3.37 per 1000 people per month in the MD group
and 7.58 per 1000 people per month in the control group: the dif-
ference was not significant (p-value .9958).

If we consider all the NMSCs (squamous or basal cell carcino-
mas), the prevalence, in the patients treated with MD, was 6.67 at
T3 and 11.11 at T6. In patients that only applied sunscreen, this
value was the same as T3 but increased to 17.18 at Té6.

The incidence (per 1000 people per month) of NMSCs at T6
was 19.7 in patients treated with MD and 32.1 in those treated
with standard sunscreen, without statistical significance (p-
value .5587)
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Figure 2. Visible improvement of AKs in OTRs patient during the study.

Table 3. Rate of AKs development in immunocompetent and OTRs treated with MD.

Variable Level Rate p-Value
Time 6 month vs. 3 months 0.82 <.0001
Logarithmic of baseline lesions 2.64 <.0001
Type of patient and treatment Immunocompetent treated vs. immunocompetent non-treated 0.64 <.0001
OTRs non-treated vs. immunocompetent non-treated 1.04 6461
OTRs treated vs immunocompetent non-treated 0.84 1105

Table 4. Prevalence (per 100) and incidence (per 1000 patient months) of NMSC during the treatment period.

Prevalence (per 100)

Incidence (per 1000 person months)

T3 (vs. baseline)

T6 (vs. baseline)

T3 (vs. baseline) T6 (vs. baseline)

SCC
MD group 2.22 (0.06-11.77)
Only sunscreen 2.22 (0.06-11.77)
SCC or BCC
MD group 6.67 (1.40-18.27)

Only sunscreen 6.67 (1.40-18.27)

2.22 (0.06-11.77)
4.44 (0.54-15.15)

11.11 (3.71-24.05)
17.18 (8.00-32.05)

7.49 (0.19-41.74)
7.49 (0.19-41.74)

3.77 (0.09-20.99)
7.58 (0.92-27.37)

22.99 (4.74-67.18)
22.99 (4.74-67.18)

19.7 (6.40-46.03)
32.1 (13.87-63.31)

Discussion

In the present study, we report our experience with the use of a
new topical MD for the prevention and treatment of AKs, in a cohort
of both immunocompetent and immunosuppressed patients.

AKs are a skin condition caused by chronic sun exposure; in
patients with multiple and/or subclinical lesions, the main need is
to reduce field cancerization in order to prevent the development

of novel AKs and decrease the risk of their malignant transform-
ation in SCC (18). Although multiple treatment modalities are cur-
rently available, the incidence of AKs continues to increase and it
represents a public health concern, making new methods of pre-
vention and treatment necessary (24,25).

It is now common opinion that cosmetic sunscreen products
are an essential element of UV protection strategies, but they are



not adequate when damage is already evident (25). In 2015 a
group of six German Dermatologist met to discuss the prevention
and treatment strategies available for AKs and developed an adju-
vant treatment algorithm for various risk levels; particularly, for
patients with low and moderate risk, standard sunscreen is recom-
mended, but for groups with high and very high risk (immuno-
competent subjects with presence and history of AKs and NMSC,
OTRs and immunosuppressed patients) is necessary a very high
photoprotection with photo-repair action (DNA repair enzymes) in
MD products all year round (25).

In the recent literature (18,26), many studies have demon-
strated the effectiveness of a topically applied MD containing
photolyase and UV filters with very high SPF (>100).

Our study instead, demonstrates the efficacy of a new product
containing UVA-UVB filters with the ‘DNA repair complex’ (a com-
plex of amino acids, acetyl-tyrosine and proline, ATP and vege-
table protein hydrolyzate), Epigallocatechin Gallate and vitamin E.
These molecules have demonstrated in vitro antioxidant, repara-
tive, and photoprotective actions (27-35).

At baseline, we enrolled a homogeneous population, com-
posed by immunocompetent and OTRs patients presenting the
known risk factors for AKs development. From our data emerges
that OTRs at TO already used MD analogs (e.g. MD with photo-
lyase) more than immunocompetent patients. This means that
OTRs since they represent a high-risk population, are more sensi-
tized to the use of effective preventive measures.

Furthermore, from our results emerges that at TO patients with
an outdoor job, previous treatment for AKs, and AKs of the scalp
had a great number of clinical lesions. Accordingly, in 2006, Naldi
et al. have demonstrated that subjects who spent less than 2h a
week outdoors had AKs prevalence of 1.1%, while who spent at
least 5days a week outdoors, had a prevalence of 1.8% (36). The
great number of AKs on the scalp is explained by the fact that it
is often bald, particularly in the male population with age-
related alopecia.

Moreover, at TO the number of visible AKs was greater in
immunocompetent patients than in OTRs due to the different
mean age (78.9 versus 69). In fact, in literature, the increase in
age is one of the major risk factors for AKs development (37).

In the present study, MD has demonstrated good efficacy in
the reduction of clinical visible AKs (lesion clearance); at T6, in
immunocompetent patients, the overall reduction was of 54.7%
(versus 9.43% with the standard sunscreen). In 2017 Stoddard
et al. demonstrated a 46.6% decrease in AKs patients treated with
photolyase, compared to 32.7% in the placebo group after 8-
weeks treatment (24). Importantly, our work proposes for the first
time the use of this MD in OTRs population with an overall reduc-
tion of visible AKs of 36.7% (versus 14.3% of standard sunscreen).
The lower efficacy in the OTRs could be explained by the minor
surveillance of the immune system against the photocarcinogene-
sis in these subjects (38-40).

Giustini et al. in 2014 reported that MD with photolyase
reduced the incidence of new BCC and SCC of 56 and 100%,
respectively (26); our results confirmed that the incidence and the
prevalence of NMSC decrease with the use of MD, compared to
sunscreen only.

This study may have been altered by adherence to therapy
because the MD was applied at home and provided a regular and
daily application. Moreover, these formulations often determine
unesthetic effects (whitish halo on the skin) and in literature is
demonstrated a low adherence to these therapies (41-43). Our
MD is an oily emulsion with a rapid absorption without leaving
marks on the skin and with high compliance by patients.
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Furthermore, in our study, no adverse events or intolerance were
reported by all treated patients.

In ltaly, the devices for prevention of NMSC are purchased by
the patient without reimbursement and this may represent
another problem for the adhesion to therapy (in our study MD
was released free to patients who had to return the used vials at
the end, but standard sunscreen was purchased by the patient).

Another limitation of the present study could be represented
by the fact that it was not a double-blind study and that the out-
come was only determined visually and not confirmed histologi-
cally; however, to contain the bias, clinical evaluations were
performed by a group of trained physicians.

For the future, it would be interesting to expand the follow-up
period (up to 12 months), the number of patients enrolled (espe-
cially other OTRs categories) and use a measurable marker of FC
for microscopic evaluation (i.e. confocal microscopy) of actinic
damage reduction.
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