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Objective: A new cream formulation containing hyaluronic acid 5%, complexed with a mix
of a bacterial-wall-derived glycoprotein and peptide glycan complex (EDS), has been
recently developed. We evaluated in a prospective, assessor-blinded, 6-week study the
efficacy and tolerability of EDS in the treatment of facial seborrheic dermatitis (SD) and
the effects on skin microbiota.

Subjects and methods: Seventy-five subjects (mean age 46; 60 men) with moderate-
severe SD of the face were enrolled. EDS cream was applied twice daily. The primary
outcome was the evolution of the Investigator Global Assessment (IGA) score, evaluating
erythema, scale/flaking, grade of seborrhea and itch. Superficial skin bacterial microbiome at
baseline and after treatment was assessed, using the 16S rRNA gene methodology, in
affected and non-affected face areas. Local tolerability was evaluated checking self-
reported side effects at each visit.

Results: Baseline IGA scores (mean+SD) was 10£3. The use of EDS reduced IGA score
significantly by 70% at week 3 and by 88% at week 6. An increase in the abundance of
Cutibacterium acnes genera associated with a significant drop of Staphylococcus genera
presence was detected in affected areas. The ratio of relative abundance of genera
Cutibacterium/Staphylococcus increased significantly after treatment in affected areas. The
product was very well tolerated.

Conclusion: Treatment with EDS applied twice daily for 6 consecutive weeks was asso-
ciated with a reduction of the signs and symptoms of SD. Furthermore, after EDS cream
treatment, a reequilibrating effect on facial skin microbiota was observed. The product was
very well tolerated.

Keywords: seborrheic dermatitis, skin microbiota, hyaluronic acid, assessor blinded trial

Introduction

Seborrheic dermatitis (SD) is a common chronic-recurrent skin disease which could affect
up to 10% of adult population.’ SD is more common in men between the age of 20 and 50
years.” Skin regions rich in sebaceous glands are commonly affected. In the pathogenesis
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of SD, a relevant role seems to be played by the lipophilic
yeasts Malassezia spp that are also found in healthy skin.> So
far, a consensus has not been reached regarding the exclusive
pathogenetic role of Malassezia spp in SD.* Recent data have
shown that a relevant alteration of superficial bacterial micro-
biota (reduction of Cutibacterium acnes and increase of
Staphylococcus spp, in particular S. epidermidis) is observed
in subjects with SD.>¢ Specifically, SD-affected regions pre-
sent decreased Cutibacterium acnes population and an increase
of Staphylococcus spp.” Therefore, in SD there is a skin micro-
bial disequilibrium which is correlated with the clinical sever-
ity of this skin condition. A new corticosteroid-free cream
formulation of hyaluronic acid 3.5%, conjugated with
a bacterial-wall-derived glycoproteins and peptide glycans
complex (GPPG-complex), dimethicone 1%, glycyrrhetinic
acid 0.25%, piroctone olamine 0.5% and climbazole 0.5%
(EDS) has been recently developed. The cream has shown in
a published open uncontrolled trial® to improve significantly
signs and symptoms of SD by 83% in comparison with base-
line. However, no data are available, so far, regarding the
potential benefits of this cream on facial bacterial microbiota.

Study aim

We performed this trial to evaluate the efficacy and toler-
ability of EDS in the treatment of facial SD in adult
subjects and the effects on skin superficial facial bacterial
microbiota. The trial was designed as a prospective, multi-
center, open, assessor-blinded study.

Subjects and methods

Population and study design

Between February and December 2017, 115 subjects were
screened for inclusion in the trial. Seventy-five subjects,
meeting inclusion criteria (mean age 46; 60 men and 15
women), with moderate-severe facial SD were enrolled,
after their written informed consent, in a prospective
6-week assessor-blinded study. Permissions for the use,
after deidentification procedures, of face pictures of
enrolled subjects to document clinical evolution were
obtained from each patient. In addition, all the subjects
have provided written informed consent for the images to
be published. EDS cream was applied twice daily on the
most affected areas (mainly face). Local tolerability was
evaluated checking self-reported side effects at each visit.
Compliance was evaluated counting returned tubes at
week 3 and week 6. The trial took place in three
Dermatology Clinics in Italy between February 2017 and

March 2018. The study protocol was approved by the
coordinating center (Investigational Review Board, Tor
Vergata University, Rome, Italy) on February 2, 2017.
Eligible participants were men and women aged 18 years
or above with mild to moderate SD mainly involving the
face who met eligibility criteria. Women of child-bearing
age should provide a negative pregnancy test at enrollment
visit. Exclusion criteria were the presence of other inflam-
matory skin diseases other than SD, a positive history of
allergy to one or more components of the tested cream.
The trial was conducted according to the Declaration of
Helsinki and the
Harmonization-Good Clinical Practice Guidelines.” Trial
Registration Number was ISRCTN74021432.

International  Conference on

Clinical evaluation

The primary clinical outcome was the evolution of the
Investigator Global Assessment (IGA) score evaluating
erythema, scale/flaking, grade of seborrhea and itch. For
each item, a 4-grade scale was used (from 0: sign/symp-
tom absent to 3: sign/symptom severe). Subjects were
assessed at baseline, after 3 and 6 weeks of treatment by
an investigator unaware of the type of treatment (investi-
gator-blinded study design).

Skin facial microbiota evaluation

Three pre-specified facial areas were considered for the inves-
tigation of the skin microbiota of 48 subjects, randomly
selected within the individuals enrolled in this study. In parti-
cular, two affected sites, defined as area 1 (intra-glabellar zone)
and 2 (one of the nasolabial folds), respectively; and one no-
injured site, defined as area 3 (corresponding to mandibular rim
zone) were investigated from each area, two standard cotton
swabs were collected before and after 6 weeks of cream treat-
ment. Swabs were stored at —80°C until microbiota analysis.
Bacterial DNA from each swab was extracted using QlAamp
DNA Mini Kit (Qiagen, Germany) following the manufac-
turer’s instruction. Purified DNA were used to amplify 16S V3-
4 regions using barcoded sample-specific primers and 2X
KAPA High Fidelity HotStart Ready Mix (Roche) with this
thermocycler program: 95°C for 3 mins, 25 cycles of (95°C for
307, 55°C for 30” and 72°C for 1 mins) and stored at 4°C until
usage. The genomic library was prepared using the Illumina
protocol 16S Metagenomic Sequencing Library Preparation in
order to obtain 0.5 M clusters of fragments of 2x300nt through
MiSeq600. After quality filtering, resulting sequences were
analyzed with QIIME software (1.6.0), the identification and
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abundance of microorganisms were investigated at the genus
and species levels.

Statistical analysis and sample size calculation
Statistical analysis was performed using GraphPad statistical
software ver. 13.0 (La Jolla, CA, USA). Continuous variables
were expressed as mean+SD. The primary endpoint of the trial
was the evolution of IGA score from baseline to week 6 (end of
treatment). The Wilcoxon was used for the analysis of the
study outcomes. To determine the significant differences in
microbial taxa nonparametric tests based on the Kruskal-
Wallis and Wilcoxon rank-sum tests were used, and the statis-
tical analysis was performed using the Vegan 2.4.3 package for
R Software V.3.3.1 for Windows. Adjustment for multiple
testing was evaluated with Benjamin-Hochberg FDR correc-
tion. Differences were considered significant when P<0.05 and
are indicated as *P<0.05, **P<0.01, ***P<0.001. The efficacy
analysis tested the hypothesis if EDS cream would be able to
reduce significantly the IGA score (the primary endpoint of the
study). Therefore, sample size calculation was performed on
the hypothesis that the tested treatment could reduce the IGA
score, in comparison with baseline value, with an effect size of
at least 0.4. With an alpha value of 0.05 and a power of 95%,
a total of at least 70 subjects should be enrolled to detect this
difference. The sample size was calculated using G-Power
statistical software version 3.9 (Kiel, Germany). The analysis
was performed based on the intention-to-treat principle. We
summarized continuous variables by meantstandard devia-
tion. We tested for differences in the outcomes by using the
non-parametric Wilcoxon test. Confidence intervals for the
absolute differences in IGA score comparing baseline with
week 6 were calculated. Regarding skin microbiota analysis
the Benjamini—-Hochberg method for multiple testing was
used.

Results

Participating subjects’ flow is presented in Figure 1. All
subjects were enrolled and treated during winter and
spring months. All but one subject completed the study.
Table 1 reports baseline demographic and clinical charac-
teristics of the enrolled subjects. Figure 2 reports the area
of the face where swabs were performed.

Clinical efficacy

Baseline IGA scores (mean+SD) was 10+3 (range:4-16).
The use of EDS reduced IGA score significantly to 3+£2.5
at week 3 (a 70% reduction, P=0.001 vs baseline;
Wilcoxon test) and to 1.2+1.5 at week 6 (88% reduction;

P=0.0001 vs baseline; Wilcoxon test). (Figure 3). The
absolute difference of IGA score at week 6 in comparison
with baseline was 8.5 (95% confidence interval from 7.4 to
9.5) with an effect size of 2.6. Scaling score was reduced
from 2.5 at baseline to 1.5 after 3 weeks (—60%) and to
0.35 (—86%) after 6 weeks of treatment. Erythema score at
baseline was 2.7. It was reduced to 1.2 (=57%) after 3
weeks and to 0.3 at week 6 (—89%; P=0.001). Similar
reductions were observed for pruritus, from 2.2 at baseline
to 0.10 and 0.25 at weeks 3 and 6, respectively (P=0.05)
and for seborrhea, from 2.9 at baseline to 0.10 and 0.25 at
weeks 3 and 6, respectively (P=0.05) scores. Figure 4
documents three subjects (1, 2 and 3) at baseline (A) and
after 6 weeks (B) of treatment. The product was very well
tolerated. No local side effects were reported.

Skin microbiota

To identify changes in skin microbiota induced by treat-
ment with the product under study, 144 skin swabs
(corresponding to 48 samples for each area analyzed)
were used for 16S rRNA-based amplicon sequencing.
A significant drop of Staphylococcus spp. was detected,
mainly in glabellar and nasolabial fold sites (areas 1 and
2) after 6 weeks of topical treatment if compared to
baseline (Figure 5A—C). This staphylococcal reduction
was accompanied by an increase, although not statisti-
cally significant, of Cutibacterium spp. The set of
Operational Taxonomic Units (OTUs) detected in both
SD-affected spp.
Cutibacterium spp. were used to investigate more in

areas for Staphylococcus and
detail the abundance trends of these microorganisms;
Figure 6 reports the results deriving from the compar-
isons at different time-points and sampling areas.
A significant boost of Cutibacterium spp. was observed
in the SD-affected areas after 6 weeks treatment if
compared to the baseline, whereas an opposite trend of
spp. highlighted.

Cutibacteria and Staphylococci

Staphylococcus abundances was

Interestingly, were
detected in low amounts in the no SD-affected area
than in the SD ones, both before and after treatment.
This difference was statistically significant for staphylo-
cocci at all-time points. Furthermore, the microbial pre-
valence of Cutibacteria versus Staphylococci was
assessed calculating the OTU abundances ratio at differ-
ent time points (ratio T1/T0). These microbial abun-
dances ratios have underlined a significant prevalence
of Cutibacterium spp. in SD-affected areas, as shown in

Figure 7.
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Figure | Study flow.

Table | Baseline demographic and clinical characteristics

Subjects 75
Men/women 60/15
Age; mean (SD) 46 (10)
Duration, years, mean (SD) 6 (7)
IGA score at baseline, mean (SD) 10 (3)
Erythema score 2.8 (1.3)
Scaling score 2.6 (1.5)
Pruritus score 22 (1.4)
Seborrhea 24 (1.2)
Discussion

SD is a very common skin disease with a chronic evolution."”

SD is characterized by the presence of flaking, red, greasy
area of the skin, involving mainly scalp, nasolabial folds,
eyebrows and chest.'" Relapses are common.'? A key patho-
genetic role in SD seems to be played by Malassenzia
yeasts,'> even if there are contradictory data regarding the

real involvement of these organisms in this skin disease.'*
A relevant role of Malassezia is further supported by the fact
that both oral and topical anti-fungal drugs, like azole com-
pounds, are very effective in the treatment of SD."> Topical
or oral anti-fungal products, together with topical corticos-
teroids, are considered the first-line treatment approach.'®!”
For these reasons, studies on SD and dandruff predominantly
focused on Malassezia species.'® However, recent data have
demonstrated that in scalp of SD subjects there is an altera-
tion of skin microbiota. Park et al'® demonstrated that bac-
terial and fungal communities are different between subjects
with SD in comparison with healthy group. Clavaud et al’
demonstrated that an increase of Staphylococcus epidermidis
and a reduction in Cutibacterium acnes (formerly
Propionibacterium acnes) are observed in skin microbiota
of subjects with scalp SD. Xu et al* further demonstrated
that a disequilibrium of bacterial microbiota has a stronger

relationship with the severity of SD than fungi. Their results
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Figure 2 Sites for swabs skin bacterial microbiome assessment. Areas | and 2 were
considered lesional sites; area 3 non-lesional site.
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Figure 3 Evolution of IGA score from baseline and after 3 and 6 weeks of
treatment (mean and SD). *P<0.05; **P<0.01.

show that in SD/dandruff
Staphylococcus spp and the reduction of Cutibacterium

skin the abundance of

acnes were correlated with the severity of SD.
Staphylococcus spp and Cutibacterium acnes are considered
dominant but reciprocally inhibited bacterial genera. In fact,
Cutibacterium acnes secretes bacteriocins to suppress the
growth of Staphylococcus spp®' and on the other hand,
Staphylococcus spp can ferment glycerol inhibiting the over-
growth of Cutibacetium acnes.** Furthermore, these authors
suggest that enhancing the presence of Cutibacterium acnes
and suppressing Staphylococcus epidermidis could be
a potential solution to lessen SD and dandruff.'® In our
knowledge, this trial is the first to evaluate the effect of
a corticosteroid-free hyaluronic acid-based cream on clinical
evolution and on modification of skin bacterial microbiota.
After 6-week treatment with the tested product an increase of
the presence of Cutibacterium acnes in SD affected areas and
an significantly decrease of the presence of Staphylococcus
epidermidis in both affected and non-affected arcas was
observed. We observed also that the ratio of relative abun-
dance of Cutibacterium acnes/Staphylococus spp at affected
areas was very low at baseline and significantly improved
after treatment. Furthermore, our data are in accordance with
the results of Tanaka' et al who demonstrated in SD patients
that Cutibacterium acnes was abundant in non-affected sites
whereas Staphylococcus spp predominated at affected sites.
In our study, the modifications of skin microbiota composi-
tion were associated with a clinically relevant and strong
improvement of SD with a reduction of the IGA score
>80%, in comparison with baseline. It is not possible to
demonstrate that the positive effects on skin microbiota
could be a direct action of the cream on skin bacterial flora
or, otherwise, the reequilibrium between Staphylococcus spp
and Cutibacterium acnes was secondary to an improvement
of skin barrier or other unspecific anti-inflammatory effects
of the tested product. The skin microbiota varies by the layer
of the skin and changes with skin barrier alteration or
disruption.”® Hyaluronic acid alone has shown to improve
signs and symptoms in subjects with SD of the face.**
Topical hyaluronic acid has a potent skin hydrating effect,?
therefore indirectly influencing skin microbiome.?® A recent
systematic review on hyaluronic acid and wound healing
highlighted the general safety and the efficacy of hyaluronic
acid-based products when used in skin repair therapeutic
approaches.”’It is reasonable to suppose that the major ben-
eficial effects of topical hyaluronic acid may be due to its
great hydrating properties useful to favoring the natural
homeostasis and spontaneous regeneration of the skin.*®

Clinical, Cosmetic and Investigational Dermatology 2019:12
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Figure 4 Color pictures of three subjects (I, 2 and 3) at baseline (A) and after 6
weeks of treatment with EDS (B).

Also, modification on sebum content can affect skin super-
ficial microbiome?® and seborrhea was significantly reduced
by the treatment with the tested cream. Moreover, the tested
product contains low concentrations of piroctone olamine
and climbazole, two antifungal compounds used for their

preservative function only. Youn et al’s study shows that
the above antifungal agents are effective to inhibit the growth
of several Malassezia species including M. restricta
and M. globose.*® Despite the fungal component of the skin
microbiota was not investigated in this study, it cannot be
excluded that the beneficial properties of piroctone olamine
and climbazole may contribute to alleviating the SD symp-
tomatology. The tested cream contains also of topical glycyr-
rhetinic acid. Therapeutic potential of glycyrrhetinic acids
was resumed in a patent review published not long ago.*'
Topical glycyrretinic acid exerts anti-inflammatory action.*
A shampoo with glycyrretinic acid was effective in the treat-
ment of dandruff.* Finally, the cream contains a bacterial-
wall-derived glycoproteins and peptide glycans complex
which could exert an immunomodulator action®® with
a direct influence on the skin microbiome composition. In
evaluating the results of our study, we must take into account
some trial’s limitations. First, this was uncontrolled, not
randomized trial. However, in order to reduce the investiga-
tor bias, we adopted an assessor-blinded study design for the
evaluation of the primary clinical end-point. In addition, the
skin microbiota evaluation should be considered as an opera-
tor-independent study outcome. Another study limitation
was that we did not evaluate the modification of yeast micro-
biome. However, one of the main goals of our study was to
confirm or not the role of the bacterial population of the skin
microbiota in SD. As stated before, in SD subjects, bacterial
disequilibrium of skin microbiome seems to be more related
to the severity of the disease than Malassezia spp.'® Finally,
our study was not a comparative trial (ie, a comparison with
an antifungal product or a corticosteroid) and therefore is not
possible to exclude that clinical efficacy of SD reference
standard treatments could be associated with an improve-
ment of skin bacterial microbiota. In this regards, future
comparative trials are warranted. However, the main strength
of our study was that for the first time we were able to
demonstrate that a corticosteroid-free cream together with
a significant clinical positive effect was able to riequilibrate
the facial skin bacterial microbiome.

Conclusion

Significative reduction of signs and symptoms of SD of
the face was observed after treatment with EDS cream,
applied twice daily for 6 consecutive weeks. Furthermore,
with EDS
a reequilibrating effect on facial skin microbiota. The

treatment cream was associated with

product was very well tolerated.

submit your manuscript

290

Dove!

Clinical, Cosmetic and Investigational Dermatology 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove Puviani et al

(A) (B)

‘.o“ s 0e,
2 . b .
e e —
- 0 LI

044 n 044 con
éon 5014
— ES
5 5

004 v v LIS

N
1‘%
\

z
0.44 .
[ > en
g2
.
8
00 v

Figure 5 Changes in the skin microbial abundances detected for Cutibacterium and Staphylococcus spp. The barplot reported the microbial abundances before the topical
treatment (T0) and 6 weeks after the cream application (T1). In particular, the abundances of cutibacteria and staphylococci detected in the SD-injury sites are shown in (A)
for intra glabellar area, (B) for the nasolabial fold while (C) correspond to the no-injured site that is the mandibular rim. Results are presented as percentage (%) of the total
sequences recovered per genera in all subjects. The predominant genera are shown in this figure; only the changes of Staphylococcus spp. were significantly different during
the experimental time-course (*P <0.05, **P<0.01).
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Figure 6 Comparisons of the relative abundances of the major microbial genera at different time-point and cutaneous areas. The set of OTU identified in both SD-injury
areas were used to investigate more in detail the abundance profiles of Staphylococcus and Cutibacterium spp. comparing them to the no-affected sites and at different time
points of the experimental protocol. Asterisks display the significant statistical differences (*P <0.05, **P <0.01, ***P < 0.001).
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Figure 7 Microbial abundances ratios at different time points. Only for the two major microbial genera found, the OTU abundances detected in the samples collected after
6 weeks of topical application (T|) were compared to those identified at the baseline in order to assess the prevalence of those microbes in the three cutaneous sites

investigated. Asterisk indicates a significant statistical difference (*P <0.05).
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authorities.
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