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ABSTRACT

Atopic Dermatitis (AD) is a chronic relapsing inflammatory skin disease associated with a significant patient burden on
quality-of-life. Given skin barrier including skin microbiome changes are linked to AD pathogenesis, prebiotic emollients
are shown to improve disease symptoms and maintain skin barrier integrity, normalizing skin microbiota. In this study, we
evaluated the efficacy and safety of a prebiotic skincare routine in improving AD and xerosis, and ultimately quality-of-life
in ethnically diverse patients. A total of 140 subjects from different racial/ethnic backgrounds, aged 3-80 years old with
skin phototypes |-VI, and presenting with mild-AD or severe xerosis completed study. Expert grading, instrumentation,
self-assessment questionnaires, plus clinical imaging demonstrated that a prebiotic cleanser and moisturizer routine
significantly reduced skin conditions severity, strengthened skin barrier properties in both lesional and normal skin, and
improved patients’ quality-of-life while providing itch relief as soon as 4 weeks. The results of this research indicate that
a prebiotic cleanser and moisturizer regimen offers benefits for diverse patient’s daily skincare routine by effectively
managing AD and xerosis severity and symptoms, normalizing skin microbiota, plus preserving skin barrier integrity to
prevent long-term sequelae.

J Drugs Dermatol. 2024,;23:3(Suppl 2):s12-22.

INTRODUCTION

topic Dermatitis (AD) is a common and het-
erogenous chronic relapsing inflammatory
skin disease, characterized with eczema-
tous and pruritic lesions.” Affecting both
children and adults, it is associated with a
significant burden on patients’ quality-of-life and several
comorbidities, such as skin pain, sleep disturbance and
depression.2®* AD epidemiology studies report a higher
incidence and prevalence among patients with skin of
color (SOC).*® In the US, African American children are
1.7 times likely to develop AD than their European Amer-
ican counterparts, and 3 times more likely to be diag-
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nosed with disease after a dermatology visit."" SOC in-
dividuals also have increased cost of care and prolonged
length of stay associated with their AD."”?These nuances
between racial/ethnic groups may require different ap-
proaches to AD treatment to effectively manage symp-
toms and prevent long-term sequelae.

AD pathophysiology is multifactorial and involves gene
predisposition, skin barrier dysfunction, environmental
triggers, immune dysregulation, and microbial dys-
biosis.”’®" Rising evidence demonstrate skin microbi-
ome playing an essential role in AD pathogenesis.'®'®
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A decrease in skin microbial diversity, particularly an
overabundance of Staphylococcus aureus colonization,
is observed on AD lesional skin, plus is associated with
disease severity and skin barrier dysfunction.®?' In chil-
dren, lack of skin microbiome diversity was shown to be
present during AD flares, and to precede disease clinical
diagnosis.??%

Several studies have evaluated the efficacy of emollients
on preserving skin barrier integrity and maintaining bac-
terial diversity for AD symptoms management.?242 |n
AD patients, Seite et al.,, demonstrated that emollient
treatment significantly reduced erythema, dryness,
and desquamation on lesional skin, plus restored skin
microbiome composition comparable to normal skin
after 84-days.?" Additionally, prebiotic emollient contain-
ing Vitreoscilla filiformis (Vf) lysate, a Gram-negative
nonpathogenic bacterium with anti-inflammatory and
antioxidant properties, showed to decrease AD-relat-
ed pruritus, severity, and transepidermal water loss
(TEWL), plus normalized skin microbiota by reducing
S. aureus abundance in AD patients.?** Recently, prebi-
otic emollients were demonstrated to decrease the usage
frequency of topical corticosteroid in patients with mild
to moderate AD, as well as reducing pruritus in moder-
ate to severe AD patients under systemic therapy.®'*
These studies support the recommendation European
AD guidelines of using emollients ‘plus’ in AD patients,
which correspond to emollients supplemented with ac-
tive ingredients and non-medicated substances.®*?* To-
gether, these findings highlight the benefits of prebiotic
skincare in AD management and the role of microbiome
for healthy skin barrier.

Racial/ethnic variations in AD prevalence and severity,
plus clinical phenotypes and endophenotypes, includ-
ing S. aureus colonization have been reported#+'23%3%
Despite higher prevalence and persistence, particularly
in children, SOC patients are under-represented in AD
clinical trials.®” Additionally, limited studies exist on the
benefits of adjunctive emollients in the management of
AD in SOC individuals.?®%" In this study, we evaluated the
efficacy of a prebiotic skincare routine, consisting of a
cleanser and moisturizer, in improving mild-AD and se-
vere xerosis, plus impact on quality-of-life in ethnically
diverse US patients.
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MATERIALS AND METHODS

Study Participants

The study was performed in accordance with Good Clini-
cal Practices and the principles of the Declaration of Hel-
sinki. The procedures used in this study were approved
by Allendale Institutional Review Board (Old Lyme, CT).
Before any study procedure, the subjects received the
necessary written and verbal information and signed
an informed consent form. Eligibility was determined
by physical examination and confirmation of all inclu-
sion/exclusion criteria. A total of hundred-and forty (140)
subjects from diverse racial/ethnic backgrounds, aged
3-80 years old with skin phototypes I-VI, and presenting
with mild-AD or moderate to severe xerosis completed
study. Subjects with history of allergy, hypersensitivity,
or any serious reaction to any cosmetic product; or any
concomitant medical condition that may interfere with
the study conduct in the opinion of the investigator were
excluded.

Test Materials

The prebiotic cleanser (Lipikar AP+ Gentle Foaming
Cleansing Qil) contained niacinamide, shea butter, glyc-
erin and La Roche-Posay thermal spring water. The pre-
biotic moisturizer (Lipikar AP+M Moisturizing Cream)
contained ceramide, shea butter, niacinamide, glycerin,
Aqua posae filiformis (APF, a lysate of Vf grown in La
Roche-Posay thermal spring water), plus Microresyl.

Study Design

After dermatological evaluations, all subjects started us-
ing a prebiotic cleanser alone for 2 weeks, followed by
using a prebiotic moisturizer in adjunct for an additional
8 weeks. All subjects were given diaries to record daily
frequency and time of product applications, plus any
observations. Evaluations included clinical and instru-
mental assessments, quality-of-life questionnaires, plus
clinical imaging at baseline (week 0), week 2, 4, 8, and 10.
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Evaluations

The investigational area in this study were the legs.
The severity of xerosis and AD were visually assessed
by clinical expert grading. AD was evaluated using two
different validated scales: 1) Investigator Global As-
sessment (IGA) and 2) Eczema Area and Severity Index
(EASI); while xerosis was assessed using the Overall Dry
Skin (ODS) scale. Safety and tolerance were evaluated
throughout the study by dermatologically assessing the
symptoms of erythema, edema, peeling and dryness,
plus by subject reporting the degree of burning, sting-
ing, tingling, tightness and itching on investigational
area using an internally validated scale, ranging 0 (ab-
sence) to 3 (severe).

Skin hydration and pH levels were assessed using a
corneometer (Dermalab, Cortex Technologies, Hansund,
Denmark) and pH probe meter (Dermalab, Cortex Tech-
nologies, Hansund, Denmark) respectively. TEWL was
assessed using a Tewameter (RG, Cyberderm, Broomall,
PA). All instrumental evaluations were performed on
both normal and lesional skin for AD patients.

Two (2) different self-assessments questionnaires were
given to all subjects to evaluate the impact of the skin
conditions and perceived benefits of the prebiotic skin-
care regimen: 1) Dermatology Life Quality Index (DLQI)
questionnaire to assess quality of life, and 2) Worst Itch
Numeric Rating Scale (WI-NRS) questionnaire to assess
itch intensity during the previous 24-hour period.

Clinical Imaging

Clinical images of AD and xerosis patients’ legs were tak-
en at baseline, week 2 and 10 using SkinCam®, a portable
camera with crossed polarization modalities.®

Statistical Analysis

All clinical assessment of efficacy and tolerance param-
eters were expressed in terms or raw and change from
baseline data, by time and skin condition (xerosis and
AD) group. All clinical assessment of efficacy and tol-
erance parameters were analyzed using a linear mixed
model. Checking normality of data was done by using
a normal probability plot of model residuals (qgplot). In
case of huge departure from normality assumption, a
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non-parametric test was preferred (Wilcoxon test at each
time point). Benjamini Hochberg’s adjustment was used
for multiple comparison of all defined primary criteria.
P-values < 0.05 were considered statistically significant.

RESULTS

AD & Xerosis Improvement Overtime

A hundred-and thirty-eight (138) subjects from diverse
racial/ethnic backgrounds with a mean age of 42 + 9
years old completed study with evaluable data, consist-
ing of sixty-nine (69) subjects presented with mild-AD,
and 69 subjects with moderate to severe xerosis (Figure
1A). Starting at week 4, the prebiotic skincare regimen
significantly improves global eczema appearance in AD
subjects, reaching 86% and 93% reduction in IGA and
EASI scores respectively by week 10 (Figure 1B & 1C). In
xerosis subjects, we observed significant improvement
in overall xerosis appearance with cleanser alone at 2
weeks, reaching 83% reduction by week 10 with prebiotic
regimen (Figure 1D).

Skin Barrier Properties in AD & Xerosis Patients

Next, we investigated the efficacy of the prebiotic regi-
men on skin barrier properties in AD and xerosis groups.
TEWL showed no relevant change overtime in both
groups (data not shown).

Starting at week 4, instrumentation demonstrated a sig-
nificant increase in skin hydration and a decrease in skin
pH levels on both normal and lesional skin in AD patients
(Figure 2A & 2B), plus showed similar outcomes in xe-
rosis subgroup (Figure 2C & 2D). These results suggest
that the prebiotic skincare routine strengthens skin bar-
rier properties overtime.

Itch Relief & Quality-of-Life Improvement in AD
& Xerosis Patients

To further elucidate the impact of AD and xerosis in pa-
tients, plus perceived benefits of the prebiotic skincare
regimen, we assessed itching symptoms and quality-of-
life using self-assessment questionnaires. AD subjects
perceived significant reduction in itching sensation with
cleanser at week 2, reaching complete relief with regi-
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FIGURE 1. Prebiotic cleanser and moisturizer routine reduces atopic dermatitis and xerosis severity. (A) Patient demographics included into
study. Clinical assessments of AD severity using (B) IGA and (C) EASI scales, plus (D) xerosis severity using 0DS scale.
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men by week 10 (Figure 3A). Interestingly, AD patients of
color (Fitz IV-VI, n=31) showed earlier reduction in itching
sensation with cleanser at week 2, despite experiencing
greater sensation at baseline compared to white coun-
terparts (Fitz I-lll, n=38) (Figure 3B). These results were
consistent with the significant improvement in quality-
of-life perceived by all AD subjects (Figure 4A & 4B). Xe-
rosis subjects perceived significant increase in itching
sensation with cleanser alone at 2 weeks, reaching com-
plete relief with regimen by week 8 (Figure 3A). Despite
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experiencing this initial increase in itch sensation, xero-
sis patients perceived a significant reduction in itching
intensity levels with cleanser alone at week 2, and with
regimen by week 10 (Figure 3C). Interestingly, xerosis
patients of color (Fitz IV-VI, n=25) showed earlier reduc-
tion in itching intensity (Figure 3D), while white coun-
terparts (Fitz I-lll, n=44) showed greater improvement
in quality-of-life with cleanser alone and with regimen
overtime (Figure 4A & 4C).
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FIGURE 2. Prebiotic cleanser and moisturizer routine strengths skin barrier properties in atopic dermatitis and xerosis patients. Change in (A)

skin hydration and (B) pH in AD and in xerosis patients (C & D) overtime.
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FIGURE 3. Prebiotic cleanser and moisturizer routine provides itch relief in atopic dermatitis and xerosis patients. Improvement in (A & C) itch
sensation & (B & D) intensity between skin conditions and by skin phototype subgroups overtime.
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FIGURE 4. Prebiotic cleanser and moisturizer routine improves quality-of-life in atopic dermatitis and xerosis patients. (A) Improvement in
quality-of-life between skin conditions and by skin phototype subgroups for (B) AD and (C) xerosis patients overtime.
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FIGURE 5. Representative images of atopic dermatitis and xerosis patients captured by SkinCam®. (A) Improvement of xerosis and (B & C) AD in
in ethnically diverse patients following 10 weeks of prebiotic skincare routine treatment.
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DISCUSSION

Variations in AD epidemiology, clinical presentation, and
disease course between racial/ethnic sub-populations
have been reported.*'? Despite higher incidence, SOC
patients are under-represented in AD clinical trials.*” Epi-
dermal skin barrier impairment and imbalance in skin
microbiome composition are known to play an essential
role in AD pathophysiology.’®2"?4? Prebiotic emollient
treatments decreased AD symptoms and severity as well
as increased skin barrier function by normalizing skin
microbiota-??"34 Here, we first demonstrate the clinical
efficacy of a prebiotic skincare routine, consisting of a
cleanser and moisturizer, in improving mild-AD and se-
vere xerosis in ethnically diverse patients.
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Week 2

(prebiotic cleanser alone)

Week 10

(prebiotic cleanser & moisturizer)

Depending on the patient’s age and AD severity, lesion
distribution and appearance greatly vary."'32?% In individ-
uals with melanin-rich skin, hyper- or hypopigmentation,
plus greater visibility of scaling and dryness are distinct
features of AD and xerosis.*'>%The lack of visible erythe-
ma on darker skin may challenge a proper diagnosis and
undercount the severity of the disease.?®**' In our study,
we included two validated scales to assess AD severity,
plus clinical imaging (Figure 5A-C) to document changes
overtime. Dermatological evaluations, using IGA and
EASI scales, demonstrated the significant improvement
of global eczema appearance by the prebiotic skincare
regimen in all AD subjects, regardless of race and ethnic-
ity (Figure 1B & 1C). Notably, we observed a small but
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significant reduction in global eczema severity only with
EASI scale with cleanser alone at week 2 (Figure 1C). Ad-
ditionally, expert grading of both visual and tactile skin
roughness showed significant improvement with prebi-
otic regimen in all patients starting at week 4, plus sig-
nificant reduction in skin desquamation levels in xerosis
group (data not shown). In alignment with prior reports,
our results suggest that both scales can be used to as-
sess AD severity in ethnically diverse patients.442

Skin barrier dysfunction is associated with decrease skin
hydration, plus elevated TEWL and skin pH levels, which
all have been linked to inflammatory skin diseases, in-
cluding AD and xerosis."”” Under in vitro conditions, high-
er pH levels were shown to promote S. aureus growth,
suggesting that an acidic skin environment favors a bal-
ance skin microbiome for healthier skin.*® Recently, high-
er TEWL and skin pH levels were observed to be associ-
ated with increased likelihood for flare-up in AD patients
compared to healthy subjects.* Though no change in
TEWL was observed, we demonstrated that the prebiotic
skincare regimen significantly increased skin hydration
and decreased pH levels in all xerosis subjects (Figure
2C & 2D). Interestingly, similar changes were observed in
both normal and lesional skin of AD patients (Figure 2A&
2B), indicating that the prebiotic skincare regimen favors
an acidic pH gradient to promote skin barrier strength
and repair, plus normalize skin microbiota overtime.

Reported differences in skin barrier characteristics in ra-
cial/ethnic populations have been suggested.’ For in-
stance, Young et al, showed that South African subjects
had higher stratum corneum hydration and skin surface
pH levels compared to Caucasian counterparts.*® An-
other study demonstrated that following tape-stripping,
epidermal barrier recovery was faster in individuals with
skin phototype V/VI, independent of race, compared
to individuals with lower skin phototypes.*® Under our
study conditions, no significant differences in assessed
skin barrier properties were observed between racial/
ethnic sub-populations in both AD and xerosis groups
(Figure 2A-2D). Inconsistencies between studies results
emphasize the need for further research to determine the
variations in epithelial barrier properties between racial/
ethnic groups and their clinical relevance to various skin
conditions.
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AD is associated with a significant patient-burden and
impact on quality-of-life.™ Commonly burdensome AD
symptoms include itch and pain from scratching, exces-
sive dryness/scaling, and red/inflamed skin.?® In SOCs,
AD-related symptoms, such as itch, pigmentary sequel-
ae and scarring, may be more stigmatizing compared
to white counterparts.*95*2 Through a real-world cross-
sectional study, Silverberg et al.,, demonstrated that
black and Hispanic AD patients, enrolled in the CorEvitas
AD Registry (July 2020-July 2021), showed significant
higher itch sensation compared to white counterparts.*®
Another study demonstrated that US nonwhite veterans
associated greater burning sensation and scarring with
their itch, plus experienced greater emotional impact
than white counterparts.® Consistent with these reports,
we found that AD patients of color experienced greater
itching sensation than white counterparts at baseline
(Figure 3B), while xerosis patients of color observed
greater reduction in itching intensity levels with prebi-
otic cleanser alone and regimen overtime (Figure 3D).
Additionally, though all subjects perceived significant
improvement in quality-of-life with prebiotic cleanser
alone and regimen (Figure 4A), xerosis white patients
experienced worse quality-of-life at baseline and greater
improvement overtime than SOC counterparts (Figure
4C).These interesting findings could be attributed to the
variations in skin barrier properties between racial/ethnic
group, contributing to itch and xerosis, and to the cultur-
al norms and preferences influencing the patient’s cop-
ing strategy to manage and treat skin condition.45505354

CONCLUSION

Collectively, our results demonstrate that a prebiotic sk-
incare routine can effectively manage AD and xerosis-
related symptoms to prevent long-term sequelae in di-
verse ethnically patients by reducing condition severity,
strengthening skin barrier properties in both lesional and
normal skin, while providing relief from itching sensa-
tion and improving patients’ quality of life. The nuances
observed in our study between racial/ethnic populations
help support clinicians on disease management strate-
gies to consider, plus advocate for patient preferences
for better treatment outcomes, particularly for patients
of color.
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