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Introduction: Intolerance to dermocosmetics is frequent in subjects with allergic contact dermatitis (ACD). A dermocosmetic (DC)
was developed to restore the natural skin barrier, to reduce skin inflammation and to improve sensitive skin in ACD.

Objective: To assess the benefit of a DC in subjects with an allergic background and intolerance to cosmetic care, or with sensitive skin.
Materials and Methods: In this open-label study, 107 subjects above 16 years of age applied DC on the face twice a day for 28 days.
Assessments at Days 0, 14 and 28, included skin sensitivity, stinging test, local tolerance, transepidermal water loss (TEWL), skin
hydration, inflammatory biomarkers (IL-10, IL-1RA, PGE2) using tape stripping and subject satisfaction.

Results: 88% were women and mean age was 42.0+£15.0 years. Skin sensitivity at inclusion scored 5.9+0.35; 46% had ACD, 95%
skin irritation, 92% sensitive skin and 88% intolerance to cosmetics. A significant (p<0.0001) 85% decrease of frequency and intensity
of the composite score was observed at both endpoints. Stinging scores significantly (p<0.0001) decreased from 3.9 at baseline to 2.4
at Day 14 and 1.4 at Day 28; 77% and 81% of subjects reported improved skin reactivity at Day 14 and Day 28, respectively. Similar
improvements were noted in the frequency and intensity of irritation, erythema, stinging, burning and discomfort. TEWL, skin
hydration and inflammatory biomarker levels significantly (p<0.0001) improved. Overall subject satisfaction (85%) and tolerance
(investigators: 99%, subjects: 97%) were high.

Conclusion: DC significantly reduced the frequency and intensity of facial skin intolerability and sensitivity in subjects with skin
intolerant to skin care products.

Clinicaltrials.gov Identifier: NCT05487937.
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Introduction
Dermocosmetics are skincare solutions that use sophisticated active ingredients to directly support or care for the
symptoms of various skin conditions, cosmetics are substances that clean, improve or change the complexion, skin,
hair, nails or teeth. They include beauty preparations (make-up, perfume, skin cream, nail polish) and grooming aids
(soap, shampoo, shaving cream, deodorant).'~

Intolerance to cosmetics and dermocosmetics and sensitive skin is frequently observed in subjects with allergic
contact dermatitis (ACD).*>"

All allergic conditions share a dysfunctional epithelial barrier. This altered barrier allows allergens and microbes to
penetrate the skin, resulting in release of type 2 cytokines which drive the allergic inflammation. During epidermal
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differentiation, keratinocytes sequentially switch gene expression programs. As a result, terminal differentiation, and
formation of a mature stratum corneum are observed. This process is to prevent allergen or microbial invasion of the
skin. Any abnormalities in keratinocyte differentiation in skin prone to allergies triggers hyperproliferation of the basal
layer of the epidermis, inhibition of terminal differentiation markers, and barrier lipid abnormalities alter the natural skin
barrier, leading to inflammation and antimicrobial dysfunction.®’

Sensitive skin is a subjective, perceived cutaneous hyper-reactivity to environmental factors.®*® Subjects report
exaggerated reactions when their skin is in contact with cosmetics, soaps and sunscreens. Moreover, they may report
frequent itching, burning, stinging or a tight sensation, even if no clinical signs are present. The origins of sensitive skin
are still not completely understood and may be caused by different mechanisms.'® Subjects with sensitive skin may have
a thinner stratum corneum with a reduced corneocyte area, resulting in higher transcutaneous penetration of water-soluble
chemicals.

The dermocosmetic tested herewith (DC, Toleriane® Dermallergo Cream, La Roche-Posay Laboratoire
Dermatologique, France) has been specifically developed to restore the natural skin barrier and reduce skin inflammation
to relieve signs and symptoms related to skin intolerance and sensitive skin. Key ingredients are Niacinamide, fractions
of the probiotic Sphingomonas Ferment Extract, and Acetyl Dipeptide-1 Cetyl Ester, a soothing compound
(Neurosensine®™) that acts on skin sensitivity by decreasing erythema, irritation and pruritus, which have all been
described in patients with ACD."! Other compounds are water, isocetyl stearate, squalane, butyrospermum, shea butter,
dimethicone, glycerin, corn starch, pentylene glycol, butylene glycol, glyceryl stearate, PEG-100 stearate, cetyl alcohol,
salvia miltiorrhiza root extract, dimethiconol, sodium hydroxide, caprylyl glycol, citric acid and C10-30 alkyl acrylate
cross polymer.

This exploratory study assessed the benefit of a DC in subjects with an allergic background and intolerance to facial
cosmetic skin care products.

Materials and Methods
Methodology

This open-label study was conducted at one investigational site in Gdansk, Poland. According to local regulatory
guidelines, this type of trial testing marketed cosmetics does not require approval from the local ethics committee of
Gdansk, Poland. However, the local ethics committee was informed about this study and subjects and their care givers, if
aged less than 18 years provided written informed consent prior to participation. The study followed the principles of the
Declaration of Helsinki. The study is registered under the identifier number NCT(05487937 in the Clinical trial PRS data
base.

Subjects

Caucasian subjects above 16 years of age with a clinically confirmed allergic background and intolerance to cosmetics
for at least 2 years prior to inclusion were suitable for participation and applied the DC on the entire face twice daily for
28 days. Upon their selection, subjects were asked not changed their cosmetic routine (hygiene and make-up) during the
15 days preceeding inclusion. During the study, subjects were not allowed to apply any other similar product on their face
and not to modify their other usual skin hygiene and make-up products. Suitable subjects were asked to apply the DC on
the face twice daily for 28 days.

Clinical and Instrumental Assessments

Dermatological assessments at Days 0, 14 and 28 included the composite skin sensitivity score (ranging from 0 to 12, and
was the sum of pruritus, redness, burning sensation and tingling scores, each on a scale from O=none to 4=severe) and
symptoms (pruritus, redness, burning sensation and tingling) and stinging test using the global cutaneous reactivity score
(from from 0=no stinging=3) using the lactic acid skin stinging test.'> A global score (Sensiscore®™) assessed the subject-

reported facial skin intolerance and reactivity on a scale from O=never to 44=all the time, local tolerance, transepidermal
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water loss (TEWL) using a Tewameter®™ (Courage + Khazaka electronic GmbH, Cologne, Germany), and skin hydration
was measured by corneometry using a Corneometer™ (Courage + Khazaka electronic GmbH, Cologne, Germany).'?
At the end of the study, subjects rated the soothing effect and their satisfaction with the DC.

Biomarker Quantification

Samples of the stratum corneum surface were taken to assess interleukin lo, (IL-1a) and the interleukin-1-receptor
antagonist IL-1RA levels, both playing a role in inflammation and innate immunity, as well as prostaglandin E2 (PGE2),
which favours the regeneration of various organ systems following injury.'*'” Sampling was performed using the non-
invasive skin tape stripping method at Day 0 and Day 14.'%'°

Skin samples were analysed using an Enzyme immunoassay (EIA, R&D systems Inc., Minneapolis, MN, USA) and
enzyme-linked immunosorbent assay (ELISA, R&D systems Inc., Minneapolis, MN, USA) and one replicate at QIMA
Bioalternatives- Prologue Biotech, Labége, France.

Tubes containing the samples were thawed at ambient temperature. Samples were extracted from each tape with 500
uL of PBS using a thermomixer for 20 min of agitation at 40°C, followed by 10 min under ultrasonic agitation and then
centrifuged for 3 min at 18,000 g at 4°C. The liquid obtained served for the assays.

The total protein assay was performed using the BCA method. This method is based on the colorimetric reaction of
proteins which reduce the Cu2+ ion into Cu+ ion. The Cu+ ion is then complexed by the BCA reagent, which produces
a blue-violet colour. The optical density was measured at 562 nm.

Assays were performed using ELISA kits. The IL-1o and IL1RA assays were performed in “sandwich” mode. The
principle is to prepare a plate with a monoclonal antibody respectively specific for IL-1a and IL1RA. Then, the sample
containing IL-1a and ILIRA respectively was added in order to bind to the antibody and to add a polyclonal antibody
recognizing the antigen to be sandwiched. A secondary antibody bound to the enzyme was added to convert it into
a detectable entity (450 nm), directly proportional to the amount of IL-1a or ILIRA.

The PGE2 assay, confirming the COX-2 activity, was carried out in a “competitive” mode. A plate was prepared to
which anti-mouse IgG antibodies (by default) were attached. A mixture of labelled antigens (alkaline phosphatase
conjugated-PGE2) and antigens to be assayed (sample) were added on the plate, to allow for a competition between the
antigens during incubation. The prostaglandin E2 antibody and the substrate (pNpp) were added to the enzymatic
reaction and converted to a detectable entity (450 nm) which was inversely proportional to the amount of PGE2.

Statistical analysis was performed using SAS® 9.4 software (SAS Institute, Cary, NC, USA). Quantitative variables
were described by means, standard deviations, medians and interquartile ranges. Qualitative variables were described by
the raw numbers of the different modalities and the corresponding percentages. The significance threshold was 5%;

a significance level of p <0.05 was considered as statistically significant.

Results

Overall, 107 subjects participated in this study, 88% were women; mean age was 42.0+15.0 years. In total, 53% of the
subjects had dry skin, 60% had allergic rhinitis, 46% ACD, and 15% allergic conjunctivitis. 95% reported skin prone to
irritation, 92% facial sensitive skin and 74% reactive skin (with redness and/or burning, stinging, itching sensation); 88%
of the subjects reported reactivity to several cosmetics. The mean skin sensitivity composite score was 5.9+0.35, and the
mean global cutaneous reactivity score was 3.9+0.3 at baseline; the mean baseline Sensiscore was 15.3+0.6.

Stinging test scores significantly (p<0.0001) decreased from 3.9+0.3 at baseline to 2.44+0.4 at Day 14 (—39%) and 1.4
+0.3 (—64%) at Day 28. Overall, 77% and 81% of subjects reported improved skin reactivity at Day 14 and Day 28,
respectively.

The composite skin sensitivity score decreased from 5.94+0.35 to 0.05+0.1 after 28 days of daily use (p<0.0001; Figure 1).

Significant (p<0.0001) improvements were observed for the intensity of symptoms: pruritus had improved by 98%
after 14 and by 99% after 28 days, redness by 95% at Day 14 and by 100% after 28 days, burning sensation by 94% and
98% at Day 14 and Day 28 respectively, and tingling by 95% and 98% after 14 and 28 days of daily use (Figure 2).
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Figure | Composite skin sensitivity score at Day 0, Day 14 and Day 28. The composite skin sensitivity score significantly (p<0.0001) had decreased at Day |14 and Day 28
compared to Day 0.
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Figure 2 Subject-reported symptom scores at Day 0, Day 14 and Day 28. Subject-reported symptoms significantly (p<0.0001) improved as early as Day 14.

In parallel, the frequency of the global differences compared to baseline were statistically significant (p<<0.0001). The
evolution of the intensity of the global Sensiscore was similar (p<0.0001), with a 92.0% decrease at Day 14 (1.3+0.3) and
Day 28 (0.4+0.2), compared to baseline (16.7+0.2 at baseline).

Instrumental measures showed significant (p<0.0001) improvements of the TEWL (Figure 3) and skin hydration
(Figure 4) at Day 14 and Day 28. The percentage of subjects with a reinforced cutaneous skin barrier confirmed by
a decrease of TEWL was 82% after 14 and 99% after 28 days; 77% of subjects at Day 14 and 97% at Day 28 observed
improved skin hydration.

The biomarker analysis showed that all three tested inflammatory biomarkers significantly (p<0.0001) decreased after
14 days of daily application of the DC.

Detailed results are given in Figure 5.

Overall, 93% of subjects reported that their skin felt soothed after 28 days of daily use. User satisfaction was high
(85%). Tolerance was rated good to very good by 99% of the investigators and by 97% of subjects. Overall, 18 transient
and mild AEs were considered related to the DC: 5 burning sensation, 5 erythema, 4 stinging, 3 itching and 1 tightness.
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Figure 3 Evolution of transepidermal water loss over time. Transepidermal water loss was significantly (p<0.0001) reduced over time.
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Figure 4 Evolution of skin hydration over time. Skin hydration had significantly (p<0.0001) improved as early as Day 14.

Discussion

Results from the present study demonstrate that a specifically developed DC significantly (p<0.0001) reduces clinical
signs and symptoms of ACD on the face and improves sensitive skin after only 14 days of daily use. Particularly skin
stinging, frequently reported in sensitive skin, had significantly (p<0.0001) improved after 14 days and continued to
improve after 28 days, suggesting that further improvement is obtained with daily use of the DC.*°

A similar evolution was observed for TEWL and skin hydration, which both favourably evolved indirectly, confirm-
ing that the DC significantly (p<0.0001) supports the restoration of the natural skin barrier.

Moreover, results from the inflammatory biomarker analyses confirmed that the DC was able to significantly
(p<0.0001) reduce Il-1a, IL-1RA and PGE2 biomarkers, which aligned with the clinical improvement.

Allergies on the face and sensitive skin have been reported by subjects more and more frequently over the last few
years.”! This may be because it is suspected that environmental factors, including unsuitable skin care products and
airborne pollution, frequently impact the natural skin barrier.* 2* Providing specifically developed skin care for subjects
with an intolerance to their usual facial skin care products, or who suffer from sensitive skin, may help to reduce clinical
signs and relieve their symptoms without requiring pharmacological therapy. This is of importance, as the prolonged use
of topical corticosteroids, for example, which may not always be indicated but are frequently used to manage ACD, may
cause local side effects, requiring their withdrawal. Conversely, asking to avoid using any skin care may not be
considered acceptable by subjects with ACD signs and symptoms.>>>® In parallel, the tested DC was very well tolerated,
with no local side effects reported in addition to its significant benefit in improving signs and symptoms of skin intolerant
to skin care products or sensitive skin, which may add to its benefit and is, therefore, another argument for using

a specific DC in this type of subject profile.

Clinical, Cosmetic and Investigational Dermatology 2023:16 https: 1791
Dove:


https://www.dovepress.com
https://www.dovepress.com

Kerob et al Dove

a Interleukin la

2000
1600
g
1200
£
2
800
400
1288*
0
Day0 Day 14
b Interleukin-1-receptor antagonist
2000
1600
g
1200
g
2
800
400
1578 1288*
0
Day0 Day 14
c Prostaglandin E2
3600
3 3200
&
£
?
) !
2400
Day 0 Day 14

Figure 5 Biomarkers at Day 0 and Day 14. (a) Interleukin |c. (b) Interleukin-I-receptor antagonist. (c) Prostaglandin E2. Differences from Day 0 were statistically significant
(*p<0.0001) for all 3 biomarkers after 14 days of daily use.

One limitation is that the subjects were not asked to report the daily use of the tested DC. This would have allowed to
assess compliance to the product regimen. Moreover, the results presented herewith would have been more powerful if
the tested DC had been compared to its vehicle. Although a classic moisturizer would certainly have improved ACD
signs and symptoms for a short period, it would not have obtained similar results over the test period. Niacinamide was
shown to restore the cellular NAD+ pool and mitochondrial energetics, to reduce oxidative stress and the inflammatory
response, to improve the extracellular matrix as well as the skin barrier, and to inhibit the pigmentation process in

the skin. Moreover, when applied topically, alone or in combination with other active ingredients, it is able to reduce the
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progression of skin ageing and hyperpigmentation.'' The probiotic fraction of Sphingobioma which induces the
syntheses of IL-10, providing a further anti-inflammatory effect.?’-**
In conclusion, the tested DC reduces the frequency and intensity of skin intolerability and sensitivity in subjects with

skin intolerant to skin care products. Further research may be necessary to confirm obtained results.
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