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ABSTRACT

Introduction: Several options are available to
treat acne lesions, including topical benzoyl
peroxide, topical retinoids, topical antibiotics,
oral antibiotics, hormonal therapy, isotretinoin,
and procedural therapies, such as light and laser
therapies, although these cause side effects. This
study aimed to establish the efficacy and toler-
ability of a class IIa medical device containing
lactic acid, azelaic acid/polyglyceryl-3 copoly-
mer, azelamidopropyl dimethyl amine, and
bifida ferment lysate for the treatment of mild
and moderate acne lesions.
Methods: A randomized, double-blind, pla-
cebo-controlled, multicentric study was carried
out in which 60 persons of both genders
aged C 16 years affected by mild or moderate
acne were enrolled. Each person used the pro-
duct twice daily for 2 months. The clinical score
(classified as absent, mild, moderate, and sev-
ere) of lesions such as blackheads, whiteheads,
papules and pustules, erythema, desquamation,
sebum secretion, and porphyrins production by

a wood lamp was evaluated on the basis of a
dermatologist’s visual assessment at baseline (t0)
and after 2 months of treatment (t1), and the
results were compared between groups. Digital
photographic images were also taken.
Results: Sixty subjects concluded the trial. It
was observed that subjects treated with the
medical device (group I) showed overall
improvement in the analyzed acne lesions
compared with placebo (group II) after
2 months of treatment. The efficacy of the
treatment was also expressed as partial and total
clearance. The medical device produced higher
percentages of both partial and total clearance
in all analyzed parameters, compared with the
placebo group. The study was safe and well
tolerated.
Conclusions: It was observed that the partici-
pants showed an overall improvement of the
analyzed lesions in comparison with the pla-
cebo group, without adverse events during the
trial. Hence, the medical device was found to be
safe and effective in the treatment of mild or
moderate acne.
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Key Summary Points

Why carry out this study?

Several options are available to treat acne
lesions, including topical benzoyl
peroxide, topical retinoids, topical
antibiotics, oral antibiotics, hormonal
therapy, isotretinoin, and procedural
therapies, such as light and laser therapies,
although these cause side effects.

The study aimed to establish the efficacy
and tolerability of a topical product
containing lactic acid, azelaic acid/
polyglyceryl-3 copolymer,
azelamidopropyl dimethyl amine, and
bifida ferment lysate for mild and
moderate acne.

What was learned from the study?

In this randomized, double-blind,
placebo-controlled, multicentric study,
subjects affected by moderate and mild
acne were educated to use the tested
treatment twice daily for 2 months
showing an overall reduction of acne
lesions compared with the placebo group.

The results prove the efficacy of lactic acid,
azelaic acid/polyglyceryl-3 copolymer,
azelamidopropyl dimethyl amine, and
gel-based bifida ferment lysate to treat
mild and moderate acne. During the
study, no side effects were highlighted.

INTRODUCTION

Acne, also known as acne vulgaris, is a skin dis-
ease that impacts the pilosebaceous units of the
face, neck, back, and upper part of the chest [1].
It has been estimated that more than 85% of
teenagers are affected by mild to moderate acne
[2]; up to 8% have been reported with severe
disease [3]. Previous studies reported that severe
acne is more common in males than females [4]

It is characterized by blackheads or white-
heads (noninflammatory lesions), also known
as comedones, papules, pustules (inflammatory
lesions), and secretion of oily sebum by the skin
(seborrhea), cysts, nodules, and possible scars
[5]. The etiology of acne includes four main
factors [6, 7]: (i) the obstruction of sebaceous
follicles; (ii) follicular hyperkeratinization; (iii)
androgen-induced excessive sebum production,
and the resulting proliferation of Cutibac-
terium acnes; (iv) inflammation [9]

Demographics, genetics, hormones, bacterial
infection, diet/lifestyle, stress, environmental
factors, and the use of contraceptives represent
possible risk factors for the development of acne
[7]. According to the Comprehensive Acne
Severity Scale (CASS), acne can be categorized
into mild, moderate, and severe [8]

The choice of therapy (topical or systemic
therapy, monotherapy, or combination ther-
apy) depends on the severity of the clinical
picture [8]

Suggested treatments include topical and
systemic antibiotics, retinoids, vitamin A
derivatives, azelaic acid, oral contraceptives,
and spironolactone [9–13] The most common
side effects of these therapies include dryness,
redness, itchy skin, and sensitivity to sunlight
[14]

Complementary therapies such as dermo-
cosmetics, chemical peels, light devices, and
lasers can provide further clinical effects in
addition to conventional therapy [9] and with
better tolerance and safety profiles [15]. In par-
ticular, a-hydroxy acids (AHAs), including lactic
acid (LA), have been extensively used as super-
ficial peeling agents to treat mild and moderate
acne [16].

It has also been reported that the increase of
skin pH in subjects with acne reflects a state of
instability of the chronic stratum corneum,
which can predispose the subjects to the recur-
rence of acne manifestations. Since skin pH can
be seen as one of the pathological mechanisms
of acne, it is important to maintain the acidity
of the stratum corneum during therapy [17]. An
acidic pH, moreover, can maintain the resident
bacterial flora adhering to the epidermis, while
increases in pH, linked for example to a cuta-
neous occlusion due to the accumulation of
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sebum, promote its detachment [18]. In this
context, the use of dermocosmetics containing
actives able to act as pH modulators can be
particularly useful.

In this study, we evaluated the effectiveness
of a topically applied gel formulation for the
treatment of mild and moderate acne. We car-
ried out a randomized, double-blind, placebo-
controlled, multicentric study in patients
applying a class IIa medical device twice daily to
assess the efficacy and tolerability of this medi-
cal device in subjects with mild or moderate
acne lesions.

METHODS

Subjects

Sixty male and female subjects (average age
24.77 ± 4.50 years) affected by mild or moder-
ate acne were enrolled in this randomized,
double-blind, placebo-controlled, multicentric
study. The study was performed in two derma-
tology clinics in Italy.

The main exclusion criteria included preg-
nancy and lactation, presence of dermatoses,
subjects undergoing topical pharmacological
treatment or surgery in the skin area involved in
the study up to 3 months before study entry,
subjects undergoing treatment with systemic
corticosteroids, aspirin, Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs), and diuretics,
and diabetes, endocrinological disorder, liver
disease, heart or renal failure, and neoplastic
diseases.

Compliance with Ethics

All patients were evaluated and enrolled in the
study after signing informed consent. Parental
consent was obtained in the case of children.

This study was approved by the Independent
Multidisciplinary Ethics Committee at Derming
S.r.l. (Milan, Italy) and followed the ethical
standards of the Declaration of Helsinki of
1964.

Study Design

A baseline visit (t0) and a final visit (t1) after
2 months were planned by the dermatologists.
Thirty subjects were randomly assigned to a
treatment group (group I), receiving the class II
medical device (Primak MED gel trattamento,
Giuliani SpA, Milan, Italy), and 30 were ran-
domly assigned to a placebo group (group II).
The study was completed between March and
September 2021.

All subjects were instructed to self-apply the
product, twice daily, in the morning and the
evening, to the acne lesions. Blackheads,
whiteheads, papules and pustules, erythema,
desquamation, and sebum secretion were eval-
uated on the basis of a dermatological visual
assessment describing each lesion type with a
clinical score (absent, mild, moderate, and sev-
ere). Digital photographs were taken at visits t0
and t1. The acne condition of each patient was
evaluated according to Table 1.

Table 1 Description of clinical score for lesion assessment

Clinical score Lesion type

Absent No comedones

No inflammatory lesions

No noninflammatory lesions

Mild Comedones\ 20

Inflammatory lesions\ 15

Total lesions B 30

Moderate Papules and pustules[ 1

Comedones 20–100

Inflammatory lesions 15–50

Total lesions 30–125

Severe Nodules and scarring[ 1

Cysts[ 5

Comedones[ 100

Inflammatory lesions[ 50

Total lesions[ 125
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The medical device was formulated in the
form of a gel containing an lactic acid (LA),
bifida ferment lysate, and sebum-normalizing
actives (azelaic acid/polyglyceryl-3 copolymer
and azelamidopropyl dimethyl amine) as active
ingredients; the placebo was formulated with-
out the above-mentioned ingredients.

Efficacy Endpoints

The efficacy of the treatment was assessed as the
percentage of subjects in each analyzed clinical
score at the baseline visit (t0) and the final visit
(t1).

Moreover, the efficacy of the tested treat-
ment was also expressed in terms of partial
clearance or total clearance at the end of treat-
ment. The partial clearance was defined as the
reduction of a clinical score from moder-
ate/severe to mild after 2 months of treatments;
the total clearance was defined as the resolution
of acne lesions after 2 months of treatments.
Photographic documentation for each subject
was also collected.

Statistical Analysis

All participants included in the study will be
randomized in the intention to treat (ITT)
group. Statistical analysis was performed using
Graph-Pad statistical software version 13.0 (La
Jolla, CA, USA).

Categorical variables were presented as
absolute numbers and percentages. Continuous
variables were assessed for normality by the
Shapiro–Wilk test and represented by mean and
standard deviation.

The mean changes in lesion clearance
between medical device- and placebo-treated
groups were tested for significance with a paired
Student’s t-test or the nonparametric Wilcoxon
signed-rank test as appropriate.

RESULTS

Sixty of the enrolled subjects (60%) completed
the study (30 in group I and 30 in group II). Ten
subjects were withdrawn before visit t1. None of

the subjects was terminated because of an
adverse event. The demographics of the samples
are presented in Table 2.

The results concerning the baseline and final
dermatological examination of the two groups
are reported in Table 3. The clinical score
(classified as absent, mild, moderate, and sev-
ere) of acne lesions (blackheads, whiteheads,
papules and pustules, erythema, desquamation,
and sebum) was evaluated. Changes in por-
phyrin production were evaluated as absent,
mild, moderate, and severe.

Decreases in average clinical lesions, ery-
thema, desquamation, sebum, and porphyrin
production were seen with both medical device
and placebo treatment (Table 1). Comparing
the two groups, at the end of the treatment, the
subjects in group I achieved a complete resolu-
tion of moderate and severe scores for clinical
lesions of acne and a general significant
(p\ 0.05) higher improvement in all endpoints
analyzed (Table 1).

Figure 1 shows the partial and total clearance
after 2 months of treatment for both treat-
ments. Significantly more patients achieved a
significant (p\0.05) partial clearance in all
analyzed endpoints at the end of the treatment
with medical device compared with placebo
(Fig. 1). Therefore, a significantly (p\ 0.05)
greater number of subjects treated with medical
device reached a total clearance compared with
placebo (Fig. 1).

Table 2 Subject’s characteristics at baseline. Thirty sub-
jects were randomly assigned to group I, and 3 were ran-
domly assigned to group II

Group I
(N = 30)

Group II
(N = 30)

Women 16.00 (53.33%) 18.00 (60%)

Men 14.00 (46.66%) 12.00 (40%)

Age (years) 25.50 ± 5.05 24.03 ± 4.35

Acne diagnosis (age,

years)

16.75 ± 2.98 16.44 ± 2.69

The number of women and men is reported as a per-
centage in parenthesis; the age of the subjects and the age
of acne diagnosis is expressed as mean ± standard devia-
tion (SD)
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The tested product was well tolerated; no
adverse events were reported during the study.
Some representative photograph images from
one subject per group after tested treatment are
shown in Fig. 2.

DISCUSSION

To date, several options are available to treat
acne [9–13]. Adverse effects associated with the
most common treatments [9] and the growing
emergence of antibiotic resistance [18] pose the
need for safer alternatives in the management
of moderate and severe acne [19]

In the present study, subjects with mild or
moderate acne, treated with a class II medical
device containing as main ingredients lactic
acid, azelaic acid/polyglyceryl-3 copolymer,
azelamidopropyl dimethyl amine, and gel-based
bifida ferment lysate, reported a higher signifi-
cant improvement of clinical signs of acne,

erythema, desquamation, and sebum and por-
phyrin production compared with subjects in
the placebo group, after 2 months of treatment.

The class II medical device tested in the
present study, contains LA, azelaic acid/polyg-
lyceryl-3 copolymer, azelamidopropyl dimethyl
amine, and bifida ferment lysate.

The obtained results are consistent with
previous research. The effectiveness of AHA,
including LA, on acne has been confirmed in
numerous studies [20–22]. This could be
explained by LA’s ability to dissolve the inter-
cellular desmosomes, promoting exfoliation,
and its antimicrobial and anti-inflammatory
properties [23].

Therefore, skin microbiota dysbiosis has
been reported to play a crucial role in acne
development [24–26], and its modulation could
be important for clinical improvement.
Recently, there has been a paradigm shift
regarding skin microbiome and acne. Indeed,
C. acnes is no longer considered the only

Fig. 1 Partial and total clearance of A blackheads,
B whiteheads, C papules and pustules, D erythema,
E desquamation, F sebum production, G porphyrin

production, after 2 months of treatment (t = 1). Asterisks
indicate a significant difference to the control
(*p\0.05;**p\0.01)
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microorganism involved in acne development;
other bacteria, mainly Staphylococcus aureus and
Staphylococcus epidermis, are also involved [27].
As a consequence of microbial dysbiosis, several
inflammatory molecules and chemotactic fac-
tors are released that initiate local inflammatory
responses and keratinocyte hyperproliferation
[28].

To address all the above-mentioned factors
involved in acne development, conventional
first-line therapy includes topical retinoids as
well as anti-inflammatory and antibacterial
agent. Among them, azelaic acid is widely used
owing to its ability to target the major factors
implicated in the pathogenesis of acne [29, 30].
A major issue related to the use of azelaic acid in
topical formulations is its irritant potential on
the skin; this side effect, which is generally
temporary, may manifest itself as itching or
tingling [31]. This poses the need for composi-
tions that can deliver azelaic acid, while sub-
stantially reducing or eliminating the side
effects [32, 33]. One example is that represented
by polyglycerol-azelaic acid, a polyester

obtained by reacting or condensing azelaic acid
with polyglycerols that shows better tolerability
compared with azelaic acid [34].

The constant state of subclinical inflamma-
tion also leads to changes in the pH of the skin
surface, which, as a consequence, promotes the
production of inflammatory cytokines by
mycoplasma, supporting the vicious cycle of
chronic inflammation [35]. Prakash et al. [17]
showed that an increase in skin pH predisposes
individuals to acne. Indeed, an acidic pH can
maintain the resident bacterial flora adhered to
the epidermis. The increase in pH, linked to a
skin occlusion due to, for example, sebum
accumulation, promotes microbial detachment,
leading to dysbiosis [36].

Scientists are constantly looking for new
solutions that bring good results when it comes
to the treatment of acne, including the man-
agement of microbial dysbiosis. In this context,
the use of internal supplementation and cos-
metics with probiotics, prebiotics, postbiotics,
and novel microbiome-based ingredients is
acquiring importance, and clinical efficacy has
been proven [37–39]

In line with these findings, the medical
device under study contains a lysate from bifida
(bifida ferment lysate) that can regulate bacte-
rial flora modulating the reduction of skin pH
[40].

It also contains azelamidopropyl dimethyl
amine, a patented active ingredient that
imparts outstanding antibacterial properties to
help restore the homeostasis of acne-prone skin
inhibiting C. acnes proliferation, mediating
bacteria-induced skin inflammation and con-
trolling facial sebum excretion [41].

Over 8 weeks, treatment with the medical
device (Primak MED), led to a higher significant
(p\ 0.05) decrease in the number of total acne
lesions in subjects with mild to moderate facial
acne, compared with placebo. Subjects showed
an average 53% total clearance in acne lesion
counts, 60% total clearance in erythema, 43%
in desquamation, 53% in sebum production,
and 70% total clearance in porphyrin produc-
tion. The class IIa medical device was well tol-
erated in the facial area, and no adverse events
were reported.

Fig. 2 Photographs from one enrolled subject in group I
(A) and one in group II (B) at baseline (t = 0) and after
2 months of treatment (t = 1)
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CONCLUSION

The results of this study indicate that the topic
application of the class IIa medical device con-
taining lactic acid, azelaic acid/polyglyceryl-3
copolymer, azelamidopropyl dimethyl amine,
and bifida ferment lysate, for 2 months, twice
daily, in subjects affected by mild or moderate
acne is safe and effective. Moreover, the partic-
ipants showed an overall improvement of the
analyzed parameters in comparison with the
placebo group, without adverse events during
the trial.

Future research should expand upon this
work with larger sample sizes.
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