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Purpose: Xerosis and pruritus are common chronic dermatological disorders among dialysis and diabetic patients that are frequently
underdiagnosed or neglected, which can impact the quality of life of these patients. This study aimed to evaluate the efficacy and safety
of a specific dermo-cosmetic product in the treatment of dry skin and pruritus associated with dialysis and diabetes.

Patients and Methods: Twenty-nine dialysis patients (mean age 62 years) and 40 diabetic patients (mean age 57 years, 88% type 2)
were included in two different single-center open-label uncontrolled clinical trials. All patients presented skin dryness according to the
Scaling Roughness Redness and Cracks (SRRC) scale, and pruritus and/or insomnia. They applied the dermo-cosmetic product Medi-
Secure Atoderm Xereane (NAOS, Laboratoire Bioderma) once or twice a day. The clinical efficacy (SRRC, pruritus, and insomnia),
the skin-related quality of life (Dermatological Life Quality Index, DLQI), and the subjective efficacy were assessed at the inclusion
visit and after 28 days of product application, as well as the safety.

Results: After 28 days of application, the product significantly reduced the SRRC global score of 83% (0.9+0.8 vs 5.1£1.2) and 66%
(1.4£1.2 vs 4.2+0.5), pruritus intensity of 76% (1.1£1.3 vs 4.6+2.1) and 78% (0.9+1.7 vs 4.242.6), and insomnia intensity of 61% (0.9
+1.3 vs 2.4+2.3) and 82% (0.9+1.7 vs 4.8+2.7) in dialysis and diabetic patients, respectively. Furthermore, the product’s application
led to an improvement of the skin-related quality of life of 50% (5.4 vs 2.7; p<0.0001) in dialysis patients and 71% (6.6 vs 1.9;
p<0.0001) in diabetic patients at D28. In addition, the product was greatly appreciated by all patients for its soothing, comforting,
repairing, nourishing, and hydrating effects and was very well tolerated by the entire panels.

Conclusion: This specific dermo-cosmetic product significantly reduces skin dryness, pruritus, and insomnia in dialysis and diabetic
patients, thereby greatly improves their skin-related quality of life. By managing and avoiding bothersome symptoms associated with
their disease or treatment, this ecobiological dermo-cosmetic can prevent serious complications that constitute a substantial burden on
their daily life.
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Introduction

Xerosis and pruritus are common chronic dermatological disorders among patients undergoing maintenance renal
dialysis'* and in diabetic patients.’ In patients with end-stage renal disease, dry skin is observed in 50% to 90%,
persisting or even worsening despite dialysis where it affects up to 80% of the patients. In the majority of cases, it
disappears after renal transplantation.* Uremic pruritus, for which the etiopathogenesis remains unclear, is also reported
in 12% to 90% of these patients and is more severe in patients with dry skin than in those with normal skin.>>® Several
underlying causes have been proposed, including skin dryness, hypervitaminosis A, mast cell accumulation (increase in
histamine release), disturbance in tryptase and chymase activity (pH increase in the stratum corneum), uremic toxins,

allergic sensitization related to dialysis, imbalance in divalent ions, peripheral neuropathy, and opioid system
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involvement.”” Xerosis, called uremic xerosis in these patients, is not the primary cause of pruritus. But in the presence
of pruritus, dry skin may have an exacerbating effect by reducing the threshold for itch.* Furthermore uremic pruritus is
a predictor of poor sleep'® and profoundly impacts the quality of life.”!"'? Sleep quality or insomnia concerns
approximately half of the patients with advanced chronic kidney diseases' and especially caused by anxiety, depression,
pain, and disorder in circadian rhythm.'*

Concerning diabetes mellitus, 30% to 70% of patients have associated skin disorders.'> Xerosis is one of the

commonly observed cutaneous manifestations of diabetic patients, with a prevalence higher than 40%.'¢""

Approximately 3% to 49% of diabetic patients have itching, considerably impairing their quality of life.?*?!
Management of diabetes mellitus-related skin conditions, in addition to improving patient quality of life, can avoid
serious complications, such as diabetic foot development.> Moreover, their quality of life is impacted by a poor sleep
quality®® which prevalence and severity are higher in diabetic patients, but the causal relationship remains to be
clarified.”® Diabetic xerosis results from impairment of the skin barrier due to reduction of epidermal proliferation and
differentiation (an abnormal persistent cohesion between corneocytes, with secondary thickening of the tidy stratum

corneum) associated with decreased hydration and sebaceous gland activity,'>'®

and appears to be correlated with
microangiopathy.?* Tt results in a higher risk of chronic wounds and infection.'>' Xerosis in diabetes mellitus is often
associated with pruritus, mostly localized to the scalp, ankles, feet, trunk, or genitalia.'> The pathogenesis of diabetic
pruritus may involve polyneuropathy, linked with sweating dysfunction due to sympathetic nervous system impairment.”°
It appears most commonly on the feet in diabetic patients, with at times intense pain associated with slight to severe
scaling, cracks, fissures, and erythema.15

Therefore, management of these skin conditions in dialysis and diabetic patients is important for patient skin-related
quality of life as it allows bothersome symptoms and even serious complications to be avoided.*'""'? Unfortunately, these

conditions are frequently underdiagnosed and usually neglected,'*'”

although dermo-cosmetic management can be
beneficial.**> Indeed, skincare can be able to overcome and even prevent skin alterations in dialysis and diabetes
mellitus, especially by improving skin hydration.

Moreover, in this context, the ecobiological approach is relevant since this original approach considers the patients
globally. It also takes into account the skin in relation with its environment, as an ever-evolving ecosystem, whose natural
resources and mechanisms must be preserved.?®*” Following this principle of ecobiology to have a positive footprint on
the skin ecosystem, we investigate the efficacy and safety of a specific dermo-cosmetic product (Medi-Secure Atoderm
Xereane, Laboratoire Bioderma, NAOS, France) on dry skin and pruritus associated with dialysis and diabetes in two
single-center open-label uncontrolled clinical trials. This nourishing balm is formulated with D-panthenol, glycerine,
vegetal waxes and shea oil, all skin biomimetic ingredients, and known to improve skin hydration and to restore skin

barrier, in association with a kyotorphin-like structure dipeptide, Antalgicine®, with anti-itching properties.

Patients and Methods
Patients and Study Design

Two clinical studies were undertaken as single-center open-label uncontrolled trials. One of these studies was carried out
in a clinical center in Poland (Eurofins, Dermscan Poland) involving dialysis patients, and it was approved (#KB — 818/
2019/10.09.2019) by the Bioethics Committee of the Regional Chamber of Physicians in Gdansk (Poland). The second
study, which involved diabetic patients, took place in a clinical center in Mauritius (Insight Research, Mauritius), where
no approval from local ethics committees was required according to the local regulatory guidelines. Both studies
complied with the Declaration of Helsinki, Good Clinical Practice Guidelines, and local laws and regulations. All
participants provided written informed consent prior to study participation.

These two studies included both male and female patients, aged 18-85 years and undergoing dialysis due to renal failure
for at least 3 years, or with type 1 or type 2 diabetes mellitus. All patients had a xerosis score between grade 4 and 12
(according to the Scaling, Roughness, Redness, and Cracks [SRRC] score, see below), and pruritus and/or insomnia > 1
(according to a 10-point Visual Analogue Scale [VAS], see below) related to the treatment or the pathology. The standard
exclusion criteria were as follows: pregnant or breastfeeding women or women who intended to become pregnant, the use of
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topical or systemic treatment in prior weeks liable to interfere with the assessment of the cutaneous acceptability of the study
product (except antidiabetics and immunosuppressors for diabetic patients), excessive exposure to sunlight in the month
preceding the study, and subjects enrolled in another clinical study during the study period. They applied the product Medi-
Secure Atoderm Xereane (NAOS, Laboratoire Bioderma, Aix-en-Provence, France; ingredients list in Table 1) for 28 days
once or twice daily to the face and body previously cleansed with gentle standardized hygiene products.

Efficacy and Safety Assessments

The SRRC score was used in accordance with the EEMCO guidelines for assessment of dry skin guidelines.”® The
SRRC score uses a 5-point scale (from O0=absent to 4=extreme) to evaluate scaling, roughness, redness, and cracks,
separately and as the sum of each evaluated sign. SRRC was assessed at baseline (Day 0, DO) and after four weeks
of product application (D28). The pruritus and insomnia severity scores were assessed by patient questioning using
a VAS from 0 (no pruritus/no insomnia) to 10 (severe pruritus/severe insomnia). The overall efficacy was also
evaluated by the dermatologist after 28 days, and pictures were taken of selected skin areas with standardized
indirect lighting.

The skin-related quality of life was assessed by the patients using the Dermatological Life Quality Index (DLQI)
questionnaire.”” The self-assessment of the product efficacy was evaluated by the patients at D28 using a standard
questionnaire with a 5-point scale (strongly agree, agree, undecided, disagree, or strongly disagree), where strongly agree
and agree were considered to be positive answers.

Safety was evaluated by the patients as reported adverse events from DO to D28 using a 5-point scale (0O=none,
1=very mild, 2=mild, 3=moderate, or 4=severe), and by the dermatologist at D28 using a 4-point rating scale (very good,
good, average, or poor).

Statistical Analysis

Statistical analysis was performed using the paired ¢-test when the data followed a normal distribution (assumption with
a Shapiro—Wilk test), otherwise with the Wilcoxon test. p < 0.05 values were considered statistically significant.
Correlation analysis between continuous variables and DLQI scores were performed using Spearman's correlation test.

Results

Patient Characteristics

In total, 33 dialysis patients with dry skin were included, of whom 29 completed the study and adhered to the protocol
(28 for the DLQI). The mean age was 62 years, with 16 men and 13 women (Table 2), all suffering from pruritus at DO.
Concerning the enrollment of diabetic patients with dry skin, 43 were included and 40, including 5 with type 1 and 35
with type 2 diabetes, were analyzed (34 women and 6 men, mean age 57 years), of whom 37 (92.5%) suffered from
pruritus at DO.

Clinical Assessments

After using the product for 28 days, all clinical signs evaluated on the dialysis patients as well as the SRRC total
score decreased in a significant manner at D28 compared to D0: —91% for scaling (0.2+0.4 vs 1.9+0.5), —73% for
roughness (0.6£0.5 vs 2.1+0.5) and redness (0.1£0.3 vs 0.4+0.6), —100% for cracks (0.0£0.0 vs 0.6+0; 7)

Table | Ingredients of the Dermo-Cosmetic Product (Medi-Secure Atoderm Xereane)

International Nomenclature of Cosmetic Ingredients (INCI) Names

AQUA/WATER, GLYCERIN, BUTYROSPERMUM PARKII SHEA) OIL, BUTYLENE GLYCOL, PANTHENOL, JOJOBA ESTERS, BEHENYL
ALCOHOL, HYDROGENATED CASTOR OIL, SQUALANE, SUCROSE STEARATE, HELIANTHUS ANNUUS (SUNFLOWER) SEED WAX,
PENTYLENE GLYCOL, SODIUM CITRATE, SUCROSE LAURATE, SODIUM POLYACRYLATE, CITRIC ACID, 1,2-HEXANEDIOL, CAPRYLYL
GLYCOL, POLYACRYLATE CROSSPOLYMER-6, XANTHAN GUM, POLYGLYCERIN-3, MANNITOL, XYLITOL, RHAMNOSE, ACACIA
DECURRENS FLOWER WAX, ACETYL DIPEPTIDE-1 CETYL ESTER.
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Table 2 Characteristics of the Dialysis and Diabetic Patients Included in the Clinical Studies

Dialysis Patients (n = 29) | Diabetic Patients (n = 40)
Age (years) Mean (x SEM) 62 (£ 3) 57 (1)
Min/Max 30/85 28/69
Gender Female 16 (55%) 34 (85%)
Male 13 (45%) 6 (15%)
Diabetes type | / 5 (12.5%)
2 / 35 (87.5%)
Phototype Il 27 (93%) /
1] 2 (3%) 1 (2%)
1\ / 9 (23%)
\ / 29 (73%)
Vi / 1 (2%)
Face skin type Dry 28 (97%) 31 (78%)
Normal I (3%) 7 (17%)
Combination / 2 (5%)
Body skin type Dry 29 (100%) 40 (100%)

Abbreviation: SEM, Standard Error of the Mean.

(Figure 1A), and —83% (0.9+0.8 vs 5.1£1.2) for the SRRC total score (Figure 1B). In diabetic patients, scaling and
roughness had decreased in a significant manner at D28 compared to D0, —71% (0.8+0.8 vs 2.9+0.5) and —61% (0.4
+0.5 vs 1.1£0.3), respectively (Figure 1C), as well as the mean overall SRRC score, with —66% decrease (1.4+1.2 vs
4.2+0.5) (Figure 1D).

At DO, all the dialysis patients suffered from pruritus and 22 suffered from insomnia, while at D28 there were only 16
and 14, respectively, corresponding to a decrease of —49% and —36%, respectively (data not shown). Similarly, at D0, 37
diabetic patients suffered from pruritus and 17 from insomnia (n=20), and at D28 there were only 11 and 6, respectively,
corresponding to a reduction of —70% and —67%, respectively (data not shown).

In terms of the intensity, pruritus and insomnia were significantly reduced in the dialysis patients by —76% (1.1£1.3 vs
4.6£2.1) and —61% (0.9+1.3 vs 2.4£2.3), respectively (Figure 2A), and in the diabetic patients by —78% (0.9+1.7 vs 4.2
+2.6) and —82% (0.9+1.7 vs 4.842.7), respectively (Figure 2B).

According to the dermatologists, the product was very effective for all dialysis and diabetic patients, as illustrated in
Figure 3, and helped overcome the skin discomfort associated with the illness for the diabetic patients.

Quality of Life Assessment
The quality of life of the dialysis and diabetic patients were also improved from DO to D28, with a significant decrease in
the DLQI of —50% (2.7+4.2 vs 5.4+4.6) and —71% (1.940.5 vs 6.6+0.7), respectively (Figure 4). Interestingly, the DLQI
scores between 0 to 5 that correspond to normal to slight impairment of quality of life (according to Hongbo et al*°),
concerning 54% of the dialysis patients at DO, increased to 79% at D28, and for the diabetic patients, 53% at DO
increased to 98% at D28 (Table 3). This improvement was particularly noticeable for the items: itchy, sore, painful, or
stinging skin, embarrassed or self-conscious due to the appearance of the skin, and in terms of the impact at work or
studies. At baseline, a significant correlation was only demonstrated between the pruritus and the DLQI (r=0.686 for
dialysis p < 0.001, r=0.348 for diabetes p < 0.05).

To be noticed, some questions in the DLQI were answered “non-applicable” especially in dialysis patients (n=28) on
the question 6 concerning the impact on doing sport over the last week (n=13). Indeed, some patients may not practice
sport over the last week. Similarly, it was also the case for the questions 7 (n=10) and 9 (n=11) concerning working/
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Figure | Dryness assessment at DO and D28 according to four clinical signs (scaling, roughness, redness, and cracks) (A and C) (Wilcoxon test) and the total SRRC score
(B and D) (paired t-test) in dialysis (A and B) and diabetic patients (C and D). (**p<0.0001, *p<0.05).
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Figure 2 Pruritus and insomnia assessments at D0 and at D28 in dialysis (n=29) (A) and diabetic patients (=40 for pruritus, n=20 for insomnia) (B). (***p<0.0001; paired
t-test for pruritus, Wilcoxon test for insomnia).

studying and sexual difficulties over the last week, respectively. And in diabetic patients (n=40), on questions 8 (n=11), 9
(n=11) and 10 (n=9 at DO and n=10 at D28) some patients were not concerned by the impact on partner/friends/relatives,
sexual difficulties and on the treatment, respectively.
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Figure 3 lllustrative pictures of dialysis patients at DO (A) and D28 (B) and of diabetic patients at DO (C) and D28 (D).
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Figure 4 Evaluation of skin-related quality of life using the DLQI at DO and D28 in dialysis (n=28) (A) and diabetic patients (n=40) (B) (***p<0.0001).

Subjective Efficacy Assessment
After 28 days of product application, the dialysis patients deemed their skin to be less reactive (77% of them), more
comfortable (83% of them), repaired (80% of them), nourished and hydrated (90% of them) (Figure 5A). Concerning the
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Table 3 Evaluation of Skin-Related Quality of Life Using the DLQI in Dialysis and Diabetic Patients at DO and
D28 (Interpretation According to Hongbo et al*®)

DLQI Score Impairment of Skin-Related Quality of Life Dialysis Patients Diabetic Patients

n=128 n=40

n (%) n (%)

DO D28 DO D28
01 Normal quality of life 8 (28.6) 18 (64.3) 1 (2.5) 16 (40)
2-5 Slightly impaired quality of life 7 (25) 4 (14.3) 20 (50) 23 (57.5)
6-10 Severely impaired quality of life 11 (39.3) | 4(143) 15 (37.5) | 0(0)
11-20 Very severely impaired quality of life 2(7.1) 2(7.1) 4 (10) 1 (2.5)
21-30 Extremely severely impaired quality of life 0 (0) 0 (0) 0 (0) 0 (0)

Abbreviation: DLQI, Dermatological Life Quality Index.

diabetic patients, all of them deemed the product to be efficient for the same items (Figure 5B). Furthermore, the
cosmetic acceptability of the product was good for all the patients (data not shown).

Safety Assessment
During the study, the safety of the product was rated as “good” to “very good” by 93% of the dialysis patients and by 100%
of the diabetic patients. The dermatologist rated the safety as “very good” for all of the dialysis and diabetic patients.
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The skin is nourished

The skin is hydrated
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Figure 5 Self-assessment of the product efficacy at D28 by dialysis (n=29) (A) and by diabetic patients (n=40) (B).
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Discussion
This study at two trial sites demonstrated that application of the dermo-cosmetic product for 28 days reduced skin
dryness, pruritus, and insomnia, and improved the skin-related quality of life in dialysis and diabetic patients. Some
studies have already described that some emollients can counteract the alterations of dry skin and pruritus due to dialysis
or diabetes, but to our knowledge, this is the first clinical study to evaluate the same dermo-cosmetic product on both
types of patients.

Concerning dialysis, the baseline scores for dryness, pruritus, insomnia, and DLQI are close to the data in the
literature."""'? Four previous studies demonstrated the efficacy of an emollient in xerosis and uremic pruritus,”*>'-? but
only one evaluated the skin-related quality of life.*” Interestingly, uremic pruritus affected the quality of life of patients
with end-stage renal disease,''"'” but not xerosis (evaluated by the El Gammal index), corresponding more to
a prognostic factor for worsening of the skin-related quality of life.'? In the current study, similarly only a correlation
between pruritus with DLQI was observed. Therefore, evaluation of both clinical signs and the skin-related quality of life
is important to assess the overall efficacy of the product, as these are complementary by associating clinical and
psychological aspects. Indeed, quality of life measurement is an important outcome, especially in chronic diseases,
and better treatment compliance can be expected when it is improved.*** The objective is to place the patient in the
center of the self-management, where the health-related quality of life (HRQL) can be relevant.’® Several studies have
evaluated the effect of an emollient in diabetic patients, but most of them focused on xerosis in diabetic foot.*~%*’
Indeed, management of dry skin in diabetic foot is important as there is an increased risk of ulceration, which is a major
and common complication in diabetes mellitus that can lead to amputation. One study investigated the efficacy of an
emollient on the arms and legs of 40 diabetic patients, the majority of which were type 1 (32 patients) after one month of
application and showed an improvement in terms of dryness and pruritus.'” However, to our knowledge, the current
study is the first to also evaluate the impact of applying a dermo-cosmetic product on the skin-related quality of life of
these patients. In diabetic foot xerosis, urea-based formulations are commonly used to prevent callus removal, which
plays a crucial role by reducing focal plantar pressures. However, this type of skincare is not always suitable for
management of dry skin on other parts of the body that do not present callus.

An ecological balance of the skin is essential in dermatology, and this can be considered as the ultimate aim of
ecobiology. This original approach considers the skin, in relation with its environment, as an ever-evolving ecosystem,
whose natural resources and mechanisms must be preserved.”®?” This approach applies to adapted skincare products,
which play a fundamental role in dermatological treatment for healthy as well as diseased skin. Following the
principle of ecobiology to have a positive footprint on the skin ecosystem, the investigative product is a nourishing
balm formulated with D-panthenol, a natural skin precursor of fatty acids and sphingolipids synthesis,>® known to
improve skin hydration and repair the skin barrier through regeneration.*>** In addition, it also contains glycerine,

41 as well as lipids, such as

which plays a role in skin hydration, cutaneous elasticity, and epidermal barrier repair,
vegetal waxes and shea oil, that are structurally similar to the lipids that occur naturally in skin. These biomimetic
ingredients are known to enhance hydration and restore the skin barrier. This moisturizing effect keeps the skin well
hydrated, thereby exerting a soothing effect and preventing itching. The anti-itching effect is also due to the presence
of Antalgicine®™, which is a dipeptide with a structure similar to kyotorphin that exerts lasting analgesic effects.**
Kyotorphin has an analgesic effect by stimulation of the release of the opioid neuromodulator met-enkephalin in nerve
cells.** Therefore, this formula had both moisturizing and anti-itching properties that are suitable for application to all
parts of the body.

The two main limitations of the study are that both studies were pilot trials including a small sample size, and the lack
of comparison with a reference product (since the absence of a placebo or non-treated area would be unethical). In
addition, another limitation of this study could be directly linked to the DLQI questionnaire. A non-applicable answer
might constitute a false-negative answer potentially leading to an underestimation of the disease impact (21% of the
answers of dialysis patients and 11% of diabetic patients).

Further controlled randomized studies with another known product or local practices are warranted to confirm the
efficacy. The results obtained are however promising and suggest a relevant degree of efficacy of this dermo-cosmetic
product in this clinical setting. In conclusion, this study showed that topical application of an ecobiological dermo-
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cosmetic product can improve their skin-related quality of life, which was correlated to the presence of pruritus at
baseline. This customized skincare warrants being used more frequently in these types of patients and could also
contribute to preventing further complications.

Data Sharing Statement
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request.
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