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Background: Acne is a debilitating disorder that requires proper treatment depending on the
clinical manifestations and pathogenetic factors, among which hyper-keratinization, sebor-
rhea and bacterial proliferation. Combining active ingredients targeting the different media-
tors of acne pathogenesis may yield optimal outcomes.

Purpose: The purpose of this study was to evaluate the clinical effectiveness, safety and
tolerability of a new topical medical device in cream containing benzoylperoxide 4%, pure
retinol 0.05%, palmitate retinol 0.5%, mandelic acid 1% and glycyrrhetic acid on patients
with mild acne.

Patients and methods: Twenty consecutive patients of both sexes with mild acne were
included in the study. The topical treatment was self-applied twice a day for 12 weeks.
Evaluations included: Global Acne Grading System (GAGS); inflammatory and non-inflammatory
lesions count; reflectance confocal microscopy; seborrhea and hydration degree; photographic
documentation; a questionnaire to assess tolerability.

Results: The GAGS score showed a 39% reduction from TO to T1 and 69.20% from TO to
T2. The count of comedonic lesions showed a 44% reduction from TO to T1 and 65% from
TO to T2. The count of papular lesions diminished by 49.4% from TO to T1 and by 62% from
TO to T2. The count of pustular lesions decreased by 43% from TO to T1 and by 80% from
TO to T2. Improvement of hydration and a decrease of seborrhea degree were even observed.
These clinical results were confirmed by reflectance confocal microscopy exam.
Conclusion: The topical medical device has shown to be clinically effective and well
tolerated for the treatment of mild acne. Side effects were mild, transient and well tolerated.
The results of our study demonstrated a high tolerability of this new combination of
benzoylperoxide 4% and retinol. Furthermore, our results suggested that the studied com-
pound could be considered as a “maintenance treatment” after specific pharmacological
treatment, even in more severe types of acne.
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Introduction
Acne is the most prevalent skin disorder, affecting over 90% of adolescents between 16
and 18 years old.'
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It is a distressing condition, which has a negative
impact on the patients’ quality of life.>

Four major pathological processes are implicated in the
development of acne: increased sebum production, alteration
of the follicular keratinization process, bacterial colonization
by Cutibacterium acnes (C. Acnes) and inflammation.’

Acne vulgaris is a chronic disease characterized by the
presence of non-inflammatory and inflammatory lesions. It
has been traditionally thought that comedones are the non-
inflammatory lesions, which are present either in open or
closed form. Inflammatory lesions of acne are papules,
pustules, and nodules.*

Besides the disease itself, acne scarring is a common
and persistent sequela that often occurs in highly visible
areas such as the face, thus have both an undesirable
cosmetic appearance and are a potential impairment of
mental health, social functioning, and overall well-being.’

Treatments of mild to moderate acne include therapies
based on the combination of topical benzoylperoxide
(BPO), antibiotics, alpha and beta hydroxid acids, and/or
retinoids, as well as oral antibiotics and isotretinoin in
refractory cases.®’

The BPO is a lipophilic drug. Once it enters into the
pilosebaceous unit, it decomposes into benzoic acid and
hydrogen peroxide (HPO) and generates free radicals that
exert a bactericidal action.®

Alpha hydroxy acids (AHA) have been recognized as
commonly used therapy for acne through chemical peels,
inducing exfoliation in hydrophilic areas.” Mandelic acid
is one of the largest AHAs used in mild to moderate acne
for its keratolytic, anti-inflammatory and comedolytic
effects: it penetrates the epidermis more slowly and uni-
formly, breaking down follicular plugs and causing des-
quamation of the stratum corneum.'®

Topical retinoid compounds have several effects on acne
treatment and act on more than one element involved in the
acne pathogenesis.!! These drug classes have anti-inflamma-
tory activity as well as a comedolytic effect, normalizing
epidermal proliferation and differentiation. They normalize
epidermal proliferation and differentiation, exert their anti-
inflammatory effect via inhibition of proinflammatory
cytokines release, as well as via inhibition of neutrophil che-
motaxis and the expression of toll-like receptors.'*

Among retinoid compounds, retinol and retinyl palmi-
tate are converted into the active retinoic acid (tretinoin) to
perform its function in the skin. While retinyl palmitate is
an earlier form of retinol, it does not have the same effects.
Retinyl palmitate is converted into retinol by retinyl

palmitate hydrolase, an enzyme that is normally found in
the skin. Retinyl palmitate requires one extra step in the
conversion pathway before it becomes tretinoin, prior to
exerting effects similar to those of retinol. However, reti-
nyl palmitate does not have the same exfoliating effects as
retinol; it can deliver benefits to the skin in boosting
collagen fiber production in a more gentle way with less
irritation.'® It has been shown that Vitamin A derivatives
degrade significantly when exposed to UV radiation or are
combined with BPO. However, when microsphere-encap-
sulated retinol is combined with BPO, it is only minimally
degraded. Microsphere encapsulation protects the stability
of drugs, makes Vitamin A derivatives photostable and
enables the use of convenient topical combination regi-
mens with BPO.'*

Glycyrrhetinic acid is a bioactive compound extracted
from licorice that has potential anti-cancer, anti-inflammatory
and anti-microbial activities.'>

Phytosphingosine is part of the natural immune defense
system of the body. It has an anti-inflammatory activity
through the inhibition of NF-xB, JAK/signal transducer
and activator of transcription (JAK/STAT), and mitogen-
activated protein kinase (MAPK) signaling.16

In this study, we evaluate the effectiveness, safety and
tolerability of a topical medical device in cream - available
for commerce in Italy - for the treatment of acne, composed by
benzoilperoxide, mandelic acid, vitamin A derivative in
microsphere encapsulation, glycyrrhetinic acid and phyto-
sphingosine. Nowadays, topically applied semi-solid prepara-
tions licensed as medicals devices and not as topical drugs are
progressively used for the treatment of acne, although they
have caused much confusion to regulators, manufacturers and
consumers alike. Medical devices are defined as:

objects or substances that serve the recognition, preven-
tion, monitoring, treatment and alleviation of diseases that
achieve this purpose (“intended main effect”) by physical
means, not by pharmacological/immunological means or
through metabolic effects. The physical effects of medical
devices may, nonetheless, be supported by pharmacologi-
cal, immunological or metabolic effects.

A less complex marketing authorization process compared
to topical drugs may at least partly justify the increased
placing of medical devices on the dermatological market.
If the requirements are fulfilled to certify a product as a
medical device, the opportunity will be offered to quickly
introduce innovations onto the market and propagate

them.!”
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Patients and methods

An uncontrolled pilot study with an open-label design was
conducted in our Division of Dermatology of the
University of Rome Tor Vergata.

The complete formulation of the cream tested was
composed by: benzoylperoxide 4%, mandelic acid 1%,
lactobionic acid 1%, pure retinol 0.05%, palmitate retinol
0.5%, sulfate zinc 1%, glycyrrhetinic acid, undecylenic
acid and phytosphingosines (Kurac, from Braderm®).
Patients referring to our out-patients clinic for the treat-
ment of acne were evaluated for the study.

Twenty consecutive patients of both sexes were
included in the study, after signing informed consent for
participation and publication of their photographs. For
patients <18 years of age parents or guardians provided
the informed consent.

Inclusion criteria were: age between 13-30 years old and
clinical diagnosis of mild acne, mainly located on the face.

Exclusion criteria were: previous treatment with antibio-
tics, BPO or topical retinoids (suspended at least for 4 weeks),
oral retinoids (suspended at least for 6 months); endocrine
disease, pregnancy and therapy with oral corticosteroids.

Each patient was instructed to apply a thin film of the
topical medical device cream as a monotherapy twice a
day for 12 weeks. Before topically applying the medica-
tion, patients were invited to thoroughly wash their facial
skin using a gentle, non-medicated cleanser, rinse with
warm water and gently pat dry.

Clinical and instrumental evaluations were performed
at the beginning of the treatment (TO0), after 4 weeks (T1)
and after 12 weeks (T2).

This is a post-marketing observational study on a med-
ical device just approved for topical treatment of acne, for
this reason no ethical approval was needed in order with
an Italian law decree (Dgs. 46/97) in compliance with
European legislation on medical devices (93/42/CEE).

The study complied with the tenets of the Declaration
of Helsinki.

Efficacy and safety evaluation
The main outcome of this study was a change in the acne
lesion number.

Evaluation included:

¢ Global Acne Grading System (GAGS) to assess acne
severity.'® This is a quantitative scoring system in
which the final score is calculated by the sum of six

regional subscores, which in turn derives by multi-
plying an established factor for each facial region
(factor each cheek and forehead is 2, nose and chin
is 1 and chest and upper back is 3) by the most
representative lesion within each region (1 for >
one comedone, 2 for > one papule, 3 for > one
pustule and 4 for > one nodule). The scale values
range from 0 to 44. Only patients suffering from mild
facial acne with a GAGS Score between 1 and 18
were enrolled.

e We defined as “almost clear” the patients with a
reduction of at least 30% of the initial lesions (eval-
uated using the GAGS score), and as “clear” the
patients with reduction of 60% of the lesions from
baseline (TO) to the end of the treatment (T2).

e Lesions count, through which major acne lesions are
independently assessed: comedons, papules/pustules
and nodules/cysts.'’The face is divided into several
regions such as nose, forehead, each cheek, and peri-
oral region.

e Photographic assessment, performed at each visit.

e Seborrhea and hydration degree were measured using
a specific software (SoftPlus-Callegaris®), through
two different skin probes, at TO and T2. Degrees of
seborrhea ranging from 30 to 60 were defined as
normal range by the software system, while a good
level of hydration was considered for values over 59.

e Main histopathologic aspects of the different acne
lesion and clinical improvement were investigated
through reflectance confocal microscopy (RCM)
Vivascope 1500®, evaluating dermal inflammation
and infundibular hyperkeratinization. This assess-
ment gives the opportunity to acquire optical biopsies
of the skin at cellular level resolution with no tissue
damage. Moreover, RCM permits to repeat the ima-
ging over time on the same target lesion at each
visit."?

e A questionnaire filled by the patients to assess the
tolerability of the product (excellent, good, fair, poor)
and the presence of side effects.

All evaluations requested for the study were made by a
dermatologist certified by the board.

Statistical analysis
The treatment effects were evaluated through the follow-
ing analysis: comparing the GAGS scores after 4 weeks of
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treatment to the baseline scores, and after 12 weeks of
treatment to the baseline scores using the paired t-student
test. Statistical significance was assumed for a p-value less
than 0.05. Statistical analysis was performed by using
Excel (Microsoft) ® vers. 2011

Results
A total of 20 consecutive patients (9 male and 11 female)
were enrolled for the study. Patients were assessed from
September 2017 to January 2018. The mean age was
19.5 years. All patients completed the study and there
were no drops out.

The GAGS score showed a 39% reduction from TO to
T1 (considered as almost clear) and 69,20% from TO to T2
(mean values 11,55 at TO; 7 at TI1; 3,55 at T2;
p-value < 0.05) (considered as clear) (Figures 1 and 2B).

A regular decrease in the number of acne lesions was
observed during the study (Figure 2A).

The count of comedonic lesions showed a 44% reduc-
tion from TO to T1 and 65% from TO to T2 (mean values
at TO 16.3; 9.1 at T1; 5.7 at T2).

Figure | Efficacy of the treatment. Clinical evaluation before (A and B) and after
12 weeks of treatment (C and D) .The mean GAGS score decreased significantly
over the course of the study period.

The count of papular lesions diminished by 49.4%
from TO to T1 and by 62% from TO to T2 (mean values
8.7 at TO; 4.4 at T1; 3.3 at T2).

The count of pustular lesions decreased by 43% from
TO to T1 and by 80% from TO to T2 (mean values 2.3 at
TO; 1.3 at T1; 0.45 at T2).

The measurement of seborrhea using SoftPlus®
showed a 15% reduction from TO to T2 (mean values
72.7 at TO and 61.6 at T2) (Figure 2C). Hydration showed
a 32% improvement from TO to T2 (mean values 45.2 at
TO and 60 at T2) (Figure 2D).

The results were considered statistically significant as
demonstrated by a p-value less than 0.05 for each score.

These results were confirmed by RCM showing a
reduction of dermal inflammation and exocytosis, and
improvement of infundibular hyperkeratinizazion of the
target lesions (Figure 3).

After 4 weeks of treatment (T1) the tolerability of the
treatment was considered excellent according to 40% of
subjects; good according to 45% of subjects, and fair
according to 15% of subjects.

At T2 it was: excellent according to 70% of patients,
good according to 25% of patients and fair according to
5% of patients.

No severe side effects were reported. 5% of patients
complained about erythema and desquamation during the
treatment, evaluated as mild and transient.

Discussion

Acne vulgaris of the face is one of the most commonly
encountered diseases in all dermatology and primary care
practice. Even in its mild form, acne causes a high degree of
psychosocial anguish in terms of social interactions, self-
confidence, self-esteem, and employment opportunities.?’

Although the wuse of successful medications and
adjunctive procedures has radically improved outcomes
in many patients with severe acne, clinical improvements
in the treatment of patients with mild or moderate acne are
still a challenge. In these patients, meticulous individuali-
zation of the therapy and persistence by both patients and
clinicians is crucial.?!

Acne vulgaris is characterized by hormonally-mediated
sebum overproduction, follicular hyperkeratinization, and
chronic inflammation of the pilosebaceous unit. Microbes,
genetic susceptibilities, and various environmental factors
have been linked to the pathogenesis of this condition.?*
Therefore, in order to effectively and rapidly reduce acne
lesions, treatments need to address as many of these
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Figure 2 (A) A regular decrease in the number of acne lesions was observed during the study. (B) The GAGS score showed a reduction of 39% from TO to T| and of
69,20% from TO to T2. (C) Seborrhea showed a reduction of 15% from TO to T2. (D) Hydration showed an improvement of 32% from TO to T2.

Figure 3 Reflectance confocal microscopy (RCM). (A) pustular lesion show inflammation of the follicle with characteristic bright dots inside and around the infundibulum.
(B) after treatment, RCM show normal hair follicle with regular non-reflective borders.

underlying factors as possible. Combination therapies with
a topical retinoid and an antimicrobial agent are the
favourite approach to target more pathogenic factors and
reach faster results with a more complete clearing of acne
lesions. Fixed-dose combinations are also more convenient
than applying two medications separately and lead to
improved adherence with the regimen.*?

The association of BPO, retinol, mandelic acid and glycyr-
rhetic acid is a rational therapeutic option. BPO has antimi-
crobial and anti-inflammatory effects. Pure retinol, palmitate

retinol and mandelic acid have keratolytic and comedolytic
effects and through the desquamation of the stratum corneum
allow other topical active ingredients to penetrate more effec-
tively through the epidermidis. Glycyrrhetic acid has an anti-
inflammatory effect which contrasts the irritating action of
other ingredients (BPO, retinoids).

Our study demonstrates an improvement in acne
lesions over a 12-weeks treatment period. Using this
cream formulation, all patients experienced a significant
reduction of both inflammatory and non-inflammatory
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lesions. No one reported major side effects; a small per-
centage complained of dryness and slight erythema; the
overall product tolerability was defined as “excellent” by
the 70% of the subjects at the end of the treatment.

The progressive reduction in the clinical scores of acne
severity was associated with the improvement of all RCM
parameters related with acne. Indeed, at the end of the treat-
ment, the inflammatory RCM parameters, including inflam-
matory lesions (papule and pustules) and exocytosis/dermal
inflammation, were significantly reduced as well as the num-
ber of comedones and infundibula, with hyper-reflecting bor-
ders characterized by the accumulation of keratin.

The effectiveness of this new topical compound was
demonstrated especially on comedonic lesions, showing a
65% reduction after 12 weeks of treatment (from a mean
lesion count of 16.3 at TO to a mean of 5.7 at T2). The
instrumental analysis of seborrhea and hydration degree
allowed an objective assessment, otherwise not applicable
through self-assessed evaluation.

Conclusion

Despite the scientific evidence on the pathogenesis of acne
is constantly enriched, acne treatments, even for mild
forms, in some young patients remain a challenge, requir-
ing the recovery with systemic treatments. The possibility
of using a new topical formulation containing the most
effective active ingredients in acne, improves the derma-
tologist’s therapeutic armamentarium. Notwithstanding the
significant limitations inherent the study design, our data
indicate that this innovative topical medical device is an
effective, safe and well-tolerated treatment for mild acne
with a synergistic mode of action that inhibits C. acnes
proliferation, reduces seborrhea while improving skin tex-
ture and hydration.

Limitations of the study

Some limitations should be considered in evaluating our
results. First of all, this research has an exploratory pilot
nature and lacks a placebo arm. Moreover, our study was
not designed as a comparative trial of different treatment
strategies.

A second limitation could be the relative short (ie
12 weeks) observation and treatment period. Further stu-
dies must be focused on a long-term follow-up to ensure
the improvements herein showed are stable. Moreover, the
sample size was very limited. Thus, studies on larger
populations should be performed.

However, we believe that the external validity of this
study could be considered good considering that inclu-
sion and exclusion criteria were not particularly strict,
offering therefore a significant generalization of the
results obtained.
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