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ABSTRACT

Introduction: The microbiome represents one of the different factors involved in the pathogenesis of acne. Negative
effects on skin microbiome were described after the use of specific acne treatments (like isotreinoin and benzoyl
peroxide) or aggressive cleansers. Considering that skin cleansing protocols represent an important step in acne care,
the use of a cleanser that preserve or restore the microbiome balance represents a key strategy in the treatment of
acne. In this context, a prospective, proof of concept, open label trial was conducted to evaluate the effect of a
cleanser containing Aloe Vera and Biopep15 (an oligopeptide with antibacterial and anti-inflammatory activities) on
skin microbiome in subjects with acne-prone skin.

Materials and methods: Fifteen subjects (11 women and 4 men, mean age 23 * 3 years), with acne-prone skin, were
enrolled in the study. The cleanser was applicated on the face twice a day (morning and evening) for 28 consecutive
days. The skin acceptability (clinical signs and sensations of discomfort) and the effect on skin microbiome (by means
of skin DNA sequencing) were evaluated after 28 days of product used.

Results: The cleanser showed very good skin acceptability: No clinical signs or sensations of discomfort were
observed during the treatment. No alteration in microbial richness and in microbial diversity (evaluated by OTUs,
Chao and Shannon Indexes) was observed after 28 days of treatment, although a slight not significant increase in
microbial diversity was observed. In the present study a decrease in Actinobacteria (-0.38 + 23.04%) and Firmicutes
(-7.14 + 17.06%), and an increase in Proteobacteria (5.48 + 17.75%) and Bacteroidetes (2.41 = 4.72%, p<0.05), although
generally not statistically significant, was observed at the end of the treatment. According to the literature,
Actinobacteria and Firmicutes are generally increased in acne patients while Proteobacteria are usually under-represented
in the acne skin patients. At genus level a statistical decrease of Corynebacterium (-1.86 + 3.15%, p<0.05) and a
decrease of Staphylococcus and Streptococcus (-1.50 £ 15.89% and -2.93 £ 11.10%, respectively), both generally abundant
on acne skin, were observed.

Conclusion: The cleanser evaluated in this study was well tolerated with preserving and restoring effects on
microbiome balance in acne patients. Therefore, it could be used as adjuvant product for effective acne treatments
like benzoyl peroxide and oral isotretinoin which could have negative effects on skin microbiome.
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INTRODUCTION and inflammatory mediators, and follicular keratinization of

the pilosebaceous ducts [2]. In addition, the interaction

Acne is a chronic inflaimmatory skin condition that involves between microbiome and the skin functions and immunity
sebaceus rich sites [1]. The pathogenesis of acne involved an seems to play an important role in the pathogenesis of this
interplay of several factors such as increasing sebum production disease [3]. The skin microbiome is composed by commensal
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and pathogenic bacteria [4]. The commensal bacteria (transient
or resident), contribute to create a healthy and balance
ecosystem [4]. A microbial imbalance (dysbiosis) has been
suggested to be involved in the development of inflammatory
acne [5]. The main known bacteria involved in the development
of acne is Cutibacterium acnes, that seems to increase lipid
production and starts inflammatory response through Toll-Like
Receptor 2 (TLR2) activation [6]. However, other skin bacteria,
such as Staphylococcus epidermidis, seem to play an important
role in the acne development [7]. The most commensal skin
bacteria could be classified into the following four phyla:
Actinobacteria (51.8%), Bacteroidetes (6.3%), Firmicutes (24.4%),
and Proteobacteria (16.5%) [8,9]. The microbial population could
also be divided based on the skin area considered: Sebaceous or
oily (face, chest and back); moist (bend of elbow, back of knee
and groin) and dry (volar forearm and palm) (4]. For example,
sebaceous areas show the lowest bacterial diversity, and the
Propionibacterium (including Cutibacterium) are the main isolates
bacteria from these areas [2]. Different external factors, such as
soaps, antibiotics, temperature, humidity, air
pollution, and UV exposure could influence the microbiome

cosmetics,

composition [2,10-12]. Although efficacious, the treatments for
acne could decrease the richness and evenness of the cutaneous
microbiome [9]. Also the treatments not considered to have
antimicrobial properties (e.g., isotretinoin), could alters the
composition of the cutaneous microbiome [13]. In addition to
systemic or topical treatments, skin cleansing protocols represent
an important step in acne care [14]. Indeed, the used of suitable
cleansers reduces the side effects of acne treatments and
increased their therapeutic efficacy [15-17]. The suitable cleanser
should be non-acnegenic, non-comedogenic, non-rritant and
without allergens [17], indeed, the used of aggressive cleansers
can be associated with an increased risk of inducing skin barrier
impairment, dry skin and/or local dysbiosis. Therefore, the use
of cleansing products that preserve or restore the microbiome
balance represents a key strategy in the holistic treatment
approach of acne.

Study aim

The aim of this study was to evaluate the skin acceptability and
the effect on skin face microbiome of a cleanser containing Aloe
Vera and Biopepl5 (an oligopeptide with antibacterial and anti-
inflammatory activities) in subjects with acne-prone skin.

MATERIALS AND METHODS

Population and study design

A 28 day prospective open label trial was conducted in subjects
with acne-prone skin. The clinical trial, conducted by Eurofins
Consmetic and Personal Care Italy S.r.l. CRO (Vimodrone,
Italy), was performed between November 2022 and December
2022. The study was performed according to Good Clinical
Practice Guidelines and the Declaration of Helsinki. All subjects
provided signed informed consent prior to start the study.
Seventeen subjects were enrolled in the study (12 female and 5
male, median age 23 years). Fifteen subjects (88%) complete the
study phases. Two subjects stopped prematurely the trial due to
personal reasons independent of the study. The main inclusion
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criteria were age between 18-40 years and greasy skin prone to
acne. The main exclusion criteria were a personal history of
adverse reaction to the product/ingredients used in the study,
and the used of treatments able to interfere with the
interpretation of the results. The study was conducted over 28
days, patients were evaluated at baseline and at the end of the
study. Patients applied the cleanser (Biretix Cleanser, Cantabria
Labs, Madrid, Spain) twice daily, morning and evening, to wet
skin, massaging gently. The product was let act 1-2 minutes,
then was rinse thoroughly.

Study outcomes

The main outcomes of this study were to evaluate the skin
acceptability of cleanser and it effect on skin microbiome. The
study foresaw 28 days of treatment; checks points were
scheduled at baseline (TO/DO0) and after 28 days (D28). The
tolerability of cleanser was evaluated by the investigating
dermatologist, in collaboration with participants, based on both
physical (dryness, erythema, oedema, desquamation) and
functional (burning sensation, itching sensation, tight feeling,
other) signs. The effect of cleanser on microbiome was evaluated
analysing bacteria genes present on the skin and their relative
abundance at the inclusion (DO/TO) and then after 28
consecutive days of product use at home (D28). For specimen
sampling to analyse the skin bacterial community, the study skin
area was swabbed with sterile swabs. The genomic DNA from
the swab heads was extracted using lon 16S Metagenomics Kit
(ThermoFisher Scientific). The Ion 16S™ Metagenomics Kit uses
two primer pools to amplify seven hypervariable regions (V2,
V3, V4, V6, V7, V8 and V9) of bacterial 16S rRNA. The
amplified fragments can then be sequenced on either the Ion
S5™ or the lIon PGM™ Systems, and analysed using the Ion16S
metagenomics workflow in lon Reporter Software. Ion
Reporter Software enables the rapid identification (at genus or
species level) of microbes present in complex polybacterial
research samples, using both curated Greengenes and premium
curated MicroSEQ ID 16S rRNA reference databases. For each
experimental time, the relative abundance of each phylum
detected at a level>1% was considered. Different indexes were
calculated: Observed OTU (number of operational taxonomic
units); Chaol Index (“Chaol”, richness index taking into
account rare OTUs); Shannon Diversity Index (“Shannon”,
diversity index taking into consideration the abundance of each
taxon and whether or not the distribution of OTUs in the
sample is even) [18].

Statistical analysis

Statistical analyses were conducted on the skin microbiome
data. Continuous variables were expressed as mean + Standard
Deviation (SD) and the variation in percentage versus baseline
(DO/TO) at the end of treatment (D28) was calculated. The
significance was calculated according to p-wvalue of bilateral
Student t test in pairs, in case of normality of the distribution or
the Wilcoxon test in the adverse case. The variations are judged
statistically significant if p<0.05. 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 15 evaluable
subjects.
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RESULTS

A total of 17 patients with a median age of 23 years were
enrolled in the study (12 female and 5 male, median age 23
years). Fifteen subjects (88%) complete the study phases. Two
subjects stopped prematurely the trial due to personal reasons
independent of the study. The skin acceptability was evaluated
considering both clinical signs (skin examination) and sensation
of discomfort reported by the subjects. After 28 consecutive days
of use of the investigational product at home, no clinical signs
imputable to the investigational product were observed by the
dermatologist. After questioning, no subject declared sensations
of discomfort due to the application of the investigational
product. The effect of cleanser on skin microbiome was
evaluated applying the DNA sequencing techniques, that
allowed to analyse specimens and account for all the bacterial
genes present at a given time, as well as their relative proportion,
before and after the cosmetic treatment. The relative abundance
of each phyla and genera detected on TO and after 28 days of
treatment at level>1% was reported in Table 1.

Phyla/genera Time Relative A (D28-D0)
abundance
(mean * SD)

Actinobacteria DO 53.52£25.15 0.38+23.04
D28 53.14 + 19.74

Corynebacterium DO 6.42 +522 -1.86 +3.15
D28 4.56 £ 4.06

Propionibacteriu DO 38.13+£22.81  3.39+21.6

m
D28 41.52 £ 18.47

Bacteroidetes DO 1.07 + 1.24 241 £4.72
D28 3.48 +4.32

Firmicutes DO 29.36 2147  -1.14 £17.06
D28 22.22 £8.59

Staphylococcus DO 14.60 + 17.51 -1.50 + 15.89
D28 13.10 £ 9.26

Streptococcus DO 7.11 £ 12.58 -2.93 £ 11.10
D28 4.18 + 3.64

Proteobacteria DO 1474 £ 1654 548 £17.75
D28 20.22 + 18.34

Acinetobacter DO 3.24 £+6.31 0.53 £5.29

J Clin Exp Dermatol Res, Vol.14 Iss.2 No:1000632

OPEN 8 ACCESS Freely available online

D28 271 £2.56

Note: * p<0.05

Table 1: Relative abundance of phyla and genera (level>1%)
detected on TO and after 28 days of treatment (n=15).

At phylum level, members of four phyla were predominant:
Actinobacteria (53.52 + 25.15%), Bacteroidetes (1.07 = 1.24%),
Firmicutes (29.36 = 21.47%), Proteobacteria (14.74 + 16.54%).
Within  these  phyla

Staphylococcus, Streptococcus and  Acinetobacter were the most

Corynebacterium,  Propionibacterium,

abundant genera, accounting for 69.50% of the sequences at
DO/TO and 66.06% at D28. The analysis of the results
reflecting the longterm effect of the product following 28
consecutive days of application showed a decrease in
Actinobacteria (-0.38 + 23.04%) and Firmicutes (-7.14 + 17.06%),
and an increase in Proteobacteria (548 + 17.75%) and
Bacteroidetes (2.41 + 4.72%, p<0.05), although generally not
statistically significant.

At genus level a statistical decrease of Corynebacterium (-1.86 +
3.15%, p<0.05), a decreased of Staphylococcus and Streptococcus
and Acinetobacter (-1.50 + 15.89%, -2.93 + 11.10%, -0.53 + 5.29%
respectively), and an increase of Propionibacterium (3.39 + 21.6%)
were observed at the end of the treatment.

After the qualitative and quantitative microbiome evaluation,
calculated. The Observed OTU

represents the number of operational taxonomic units. Chaol

different indexes were

Index is a richness index, taking into account rare OTUs.
Shannon Diversity Index is a diversity index, taking into
consideration the abundance of each taxon and whether or not
the distribution of OTUs in the sample is even [18]. The mean
Chaol index and the mean OTUs index, representing bacterial
richness, and the mean Shannon index, a representative
diversity index, were calculated over the whole population
(Figure 1).
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Figure 1: Chaol, OTUs and Shannon indexes detected at the
inclusion (TO) and then after 28 consecutive days of product
use (T28). The boxes denote Interquartile Ranges (IQR) with
the median and whiskers extending up to the most extreme

values within 1.5 fold IQR. Note: (m) TO, (m) T28.

The use of the cleanser did not alter microbial richness and
microbial diversity evaluated by Chaol, mean OTUs and
Shannon Index. A slight increase, although not significant, in
microbial diversity was observed after 28 days of treatment.
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DISCUSSION

In recent years, an increasing attention has been given to the
human skin microbiota and microbiome, since an imbalance in
skin microbiome, is correlated with skin pathological diseases,
such as acne. Negative effects on skin microbiome were
described also after specific acne treatments [13]. Although, skin
cleansing protocols represent an important step in acne care,
aggressive cleanser could be associated with negative effects, such
as local dysbiosis. To maintain or restore the microbial
homeostasis represent an important strategy for the formulation
of cosmetics products [19]. A cleaning product able to preserve
or restore the microbiome balance could therefore represent an
important tool in the treatment approach of acne.

In this context, a prospective open label trial was conducted to
evaluate the skin acceptability and the effect of a cleanser
containing Aloe Vera and Biopepl5 on skin microbiome in
subjects with acne-prone skin. Biopepl5 is an oligopeptide with
antibacterial activity that can interfere with lipoteichoic acid (a
component of the wall of Cutibacterium acnes) [20]. Biopep 15
could also interfere with the Cutibacterium acnes TLR2
activation which is considered a crucial pro-inflammatory step in
acne formation. In the present study the investigational product
has shown a very good skin acceptability: no clinical signs or
sensations of discomfort were observed at the end of the
treatment (28 days). The effect on skin microbiome was
evaluated by means of skin DNA sequencing, after 28 days of
product used, calculating also different indexes (Chaol, OTUs
and Shannon).

The importance of microbiome diversity and richness has
recently been highlighted by research community because was
observed an association between skin microbiome and
dermatologic conditions (e.g. acne and atopic dermatitis) [21]. A
loss of diversity and richness is generally observed in acne
patients [9,22]. As reported in Figure 1, the use of the cleanser
did not alter microbial richness and microbial diversity. In
addition, a slight, although not significant, increase in microbial

diversity was observed after 28 days of treatment.

The results reflecting the longterm effect of the tested cleanser
showed a decrease in Actinobacteria and Firmicutes, and an
increase in Proteobacteria, although generally not statistically
significant. Actinobacteria and Firmicutes are generally increased
patients  while usually under-
represented in the acne skin patients [7,9]. In addition, a
significant increase in Bacteroidetes was observed at the end of
treatment (from 1.07 to 3.48%, p<0.05), obtaining data more
similar to the relative abundance of this phyla reported in the
literature (6.3%) [9]. At genus level a statistical decrease of
of Staphylococcus and
Streptococcus  (both generally abundant on acne skin), were

observed [7].

in acne Proteobacteria  are

Corynebacterium and a  decreased

Some limitations should be considered in evaluating our results.
First, this is a proof-of-concept study. Future trials with larger
sample size are required to evaluate the real clinical effects of
this products to modulate the skin microbiome. A second
limitation of this study is correlated with the difficulties
associated to the methods used in microbiome research that
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required standardised and validated protocols and could be
associated with bias, such as potential contaminations. However,
compared to the in vitro methods, the in vivo studies allow a
better characterization of microbiome and the evaluation of the
possible role of cosmetics in its modulation.

CONCLUSION

The cleanser was applicated on the face twice a day (morning
and evening) for 28 consecutive days. The skin acceptability
(clinical signs and sensations of discomfort) and the effect on
skin microbiome (by means of skin DNA sequencing) were
evaluated after 28 days of product used. The cleanser tested in
this study was well tolerated by all participants with preserving
and restoring effects on microbiome balance in acne patients.
Therefore, it could be used as adjuvant product for effective
acne treatments like benzoyl peroxide and oral isotretinoin
which could have negative effects on skin microbiome or as
cleansing protocol to maintain the therapeutic results.

REFERENCES

1. Picardo M, Eichenfield LF, Tan J. Acne and rosacea. Dermatol
Ther (Heidelb). 2017;7:43-52.

2. Lee YB, Byun EJ, Kim HS. Potential role of the microbiome in acne:
A comprehensive review. ] Clin Med. 2019;8(7):987.

3.  Dréno B. What is new in the pathophysiology of acne, an overview. ]
Eur Acad Dermatol Venereol. 2017;31:8-12.

4. Perugini P, Grignani C, Condro G, van der Hoeven H, Ratti A,
Mondelli A, et al. Skin microbiota: Setting up a protocol to evaluate
a correlation between the microbial flora and skin parameters.
Biomedicines. 2023;11(3):966.

5. Ramasamy S, Barnard E, Dawson Jr TL, Li H. The role of the skin
microbiota in acne pathophysiology. Br J Dermatol. 2019;181(4):
691-699.

6. Kim J. Review of the innate immune response in acne vulgaris:
Activation of Toll-like receptor 2 in acne triggers inflammatory
cytokine responses. Dermatology. 2005;211(3):193-8.

7. Weng YC, Chen YJ. Skin microbiome in acne vulgaris, skin aging,
and rosacea: An evidence-based review. Dermatol Sin. 2022;40(3):
129.

8. Sanford JA, Gallo RL. Functions of the skin microbiota in health
and disease. Semin Immunol. 2013;25(5):370-377.

9. Woo TE, Sibley CD. The emerging utility of the cutaneous
microbiome in the treatment of acne and atopic dermatitis. ] Am
Acad Dermatol. 2020;82(1):222-228.

10. Faergemann ], Larkd O. The effect of UVight on human skin
microorganisms. Acta Derm Venereol. 1987;67(1):69-72.

11. Fierer N, Hamady M, Lauber CL, Knight R. The influence of sex,
handedness, and washing on the diversity of hand surface bacteria.
Proc Natl Acad Sci U S A. 2008;105(46):17994-17999.

12. McBride ME, Duncan WC, Knox JM. The environment and the
microbial ecology of human skin. Appl Environ Microbiol.
1977;33(3):603-608.

13. Lam M, Hu A, Fleming P, Lynde CW. The impact of acne treatment
on skin bacterial microbiota: A systematic review. ] Cutan Med Surg.
2022;26(1):93-97.

14. Del Rosso JQ, Brandt S. The role of skin care as an integral
component in the management of acne vulgaris: part 2: Tolerability
and performance of a designated skin care regimen using a foam wash


https://link.springer.com/article/10.1007/s13555-016-0168-8
https://www.mdpi.com/2077-0383/8/7/987
https://www.mdpi.com/2077-0383/8/7/987
https://onlinelibrary.wiley.com/doi/10.1111/jdv.14374
https://www.mdpi.com/2227-9059/11/3/966
https://www.mdpi.com/2227-9059/11/3/966
https://academic.oup.com/bjd/article-abstract/181/4/691/6602678?redirectedFrom=fulltext&login=false
https://academic.oup.com/bjd/article-abstract/181/4/691/6602678?redirectedFrom=fulltext&login=false
https://www.karger.com/Article/Abstract/87011
https://www.karger.com/Article/Abstract/87011
https://www.karger.com/Article/Abstract/87011
https://www.dermsinica.org/article.asp?issn=1027-8117;year=2022;volume=40;issue=3;spage=129;epage=142;aulast=Weng
https://www.dermsinica.org/article.asp?issn=1027-8117;year=2022;volume=40;issue=3;spage=129;epage=142;aulast=Weng
https://www.sciencedirect.com/science/article/abs/pii/S1044532313000791?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1044532313000791?via%3Dihub
https://www.jaad.org/article/S0190-9622(19)32686-6/fulltext
https://www.jaad.org/article/S0190-9622(19)32686-6/fulltext
https://medicaljournalssweden.se/actadv/article/view/6692
https://medicaljournalssweden.se/actadv/article/view/6692
https://www.pnas.org/doi/full/10.1073/pnas.0807920105
https://www.pnas.org/doi/full/10.1073/pnas.0807920105
https://journals.asm.org/doi/10.1128/aem.33.3.603-608.1977
https://journals.asm.org/doi/10.1128/aem.33.3.603-608.1977
https://journals.sagepub.com/doi/10.1177/12034754211037994
https://journals.sagepub.com/doi/10.1177/12034754211037994
https://europepmc.org/article/pmc/3997205
https://europepmc.org/article/pmc/3997205
https://europepmc.org/article/pmc/3997205

Colombo F, et al.

15.

16.

17.

18.

19.

and moisturizer spf 30 in patients with acne vulgaris undergoing active
treatment. ] Clin Aesthet Dermatol. 2013;6(12):28-36.

Del Rosso JQ. Moisturizers: function, formulation, and clinical
applications. Cosmeceuticals. 2nd ed. China: Saunders Elsevier.
2009:97-102.

Subramanyan K. Role of mild cleansing in the management of
patient skin. Dermatol Ther. 2004;17:26-34.

Rocha MA, Bagatin E. Skin barrier and microbiome in acne. Arch
Dermatol Res. 2018;310:181-185.

Kim BR, Shin ], Guevarra RB, Lee JH, Kim DW, Seol KH, et al.
Deciphering diversity indices for a better understanding of microbial
communities. ] Microbiol Biotechnol. 2017;27(12):2089-2093.
Fourni¢re M, Latire T, Souak D, Feuilloley MG, Bedoux G.

Staphylococcus epidermidis and Cutibacterium acnes: Two major

J Clin Exp Dermatol Res, Vol.14 Iss.2 No:1000632

20.

21.

22.

OPEN 8 ACCESS Freely available online

sentinels of skin microbiota and the influence of cosmetics.

Microorganisms. 2020;8(11):1752.

Gabriel MT, Oblepias MS, Vitale M. Safety and Efficacy of
Retinsphere® Technology and Biopep-15 in the treatment of acne in
Asian population. ] Clin Cosmet Dermatol. 2020;4(2).

Ellis SR, Nguyen M, Vaughn AR, Notay M, Burney WA, Sandhu
S, et al. The skin and gut microbiome and its role in common
dermatologic conditions. Microorganisms. 2019;7(11):550.

Zhou L, Liu X, Li X, He X, Xiong X, Lai J. Epidermal barrier
integrity is associated with both skin microbiome diversity and

composition in patients with acne vulgaris. Clin Cosmet Investig

Dermatol. 2022:2065-2075.


https://europepmc.org/article/pmc/3997205
https://europepmc.org/article/pmc/3997205
https://clinicalgate.com/moisturizers-function-formulation-and-clinical-applications/
https://clinicalgate.com/moisturizers-function-formulation-and-clinical-applications/
https://onlinelibrary.wiley.com/doi/10.1111/j.1396-0296.2004.04S1003.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1396-0296.2004.04S1003.x
https://link.springer.com/article/10.1007/s00403-017-1795-3
https://www.jmb.or.kr/journal/view.html?doi=10.4014/jmb.1709.09027
https://www.jmb.or.kr/journal/view.html?doi=10.4014/jmb.1709.09027
https://www.mdpi.com/2076-2607/8/11/1752
https://www.mdpi.com/2076-2607/8/11/1752
https://scholar.archive.org/work/p746ugdpnfeizf53syiwop4hgm/access/wayback/https:/sciforschenonline.org/journals/clinical-cosmetic-dermatology/article-data/JCCD148/JCCD148.pdf
https://scholar.archive.org/work/p746ugdpnfeizf53syiwop4hgm/access/wayback/https:/sciforschenonline.org/journals/clinical-cosmetic-dermatology/article-data/JCCD148/JCCD148.pdf
https://scholar.archive.org/work/p746ugdpnfeizf53syiwop4hgm/access/wayback/https:/sciforschenonline.org/journals/clinical-cosmetic-dermatology/article-data/JCCD148/JCCD148.pdf
https://www.mdpi.com/2076-2607/7/11/550
https://www.mdpi.com/2076-2607/7/11/550
https://www.dovepress.com/epidermal-barrier-integrity-is-associated-with-both-skin-microbiome-di-peer-reviewed-fulltext-article-CCID
https://www.dovepress.com/epidermal-barrier-integrity-is-associated-with-both-skin-microbiome-di-peer-reviewed-fulltext-article-CCID
https://www.dovepress.com/epidermal-barrier-integrity-is-associated-with-both-skin-microbiome-di-peer-reviewed-fulltext-article-CCID

	Contents
	The Role of an Aloe Vera and Antimicrobial Peptide-Based Skin Cleanser on Microbiome Balance in Acne Vulgaris: A Prospective, Proof of Concept, Open Label Trial
	ABSTRACT
	INTRODUCTION
	Study aim

	MATERIALS AND METHODS
	Population and study design
	Study outcomes
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

	JCEDR-23-22949.pdf
	Contents
	The Role of an Aloe Vera and Antimicrobial Peptide-Based Skin Cleanser on Microbiome Balance in Acne Vulgaris: A Prospective, Proof of Concept, Open Label Trial
	ABSTRACT
	INTRODUCTION
	Study aim

	MATERIALS AND METHODS
	Population and study design
	Study outcomes
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES


	JCEDR-23-22949.pdf
	Contents
	The Role of an Aloe Vera and Antimicrobial Peptide-Based Skin Cleanser on Microbiome Balance in Acne Vulgaris: A Prospective, Proof of Concept, Open Label Trial
	ABSTRACT
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES





