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ABSTRACT

Introduction: Xerosis and pruritus are common
manifestations of numerous dermatologic and
systemic diseases. We evaluated the effective-
ness of an emollient containing an Aquaphilus
dolomiae extract (ADE-G1) for the management
of pruritus and xerosis in patients of all age with
a range of dermatologic and systemic diseases.
Methods: This open-label, real-world study
involved 5910 patients from 33 European,
South American, Asian, and North and South
African countries, who applied the product for
7 days twice daily to the face and body after the
skin had been cleansed and dried. The physician
assessed xerosis severity and patients assessed
pruritus severity, the duration of itch, sleep
quality, and the impact of their skin disease on
their quality of life, using scales derived from

the SCORing Atopic Dermatitis (SCORAD)
index and questionnaires, at inclusion and after
7 days of use.
Results: The 7-day care regimen resulted in
56% and 60% reductions in xerosis and pruritus
severity, respectively, regardless of the under-
lying pathology (p\0.0001), with the largest
decreases observed for patients with ichthyosis
for xerosis and for patients post scabies treat-
ment for pruritus. The mean sleep disturbance
and mean total Dermatology Life Quality Index
(DLQI) scores were also reduced by 58% and
60% (p\ 0.0001), respectively. The emollient
was effective whether the product was used
alone or in combination with topical or sys-
temic treatments and was well tolerated.
Conclusion: Our study shows that the 7-day
regimen with the emollient was a universally
effective treatment for pruritus and xerosis,
regardless of the underlying pathology.
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Key Summary Points

Why carry out this study?

Xerosis and pruritus are common
manifestations of numerous dermatologic
and systemic diseases and are associated
with significant psychosocial morbidity
and quality of life impairment.

An emollient containing an extract of
Aquaphilus dolomiae (ADE-G1) has been
shown to be efficacious at reducing the
severity of xerosis and pruritus in children
with atopic dermatitis.

This study aimed to investigate the
effectiveness of this emollient in a real-
world setting on xerosis and pruritus
severity in a large population of all ages
with a range of dermatologic and systemic
diseases.

What was learned from the study?

This emollient was effective at reducing
the severity of pruritus and xerosis,
regardless of the underlying pathology,
and whether it was used as a monotherapy
or in combination with topical or
systemic treatments.

It can be particularly useful for treating
persistent itch, notably the intense
pruritus associated with prurigo nodularis
of Hyde.

INTRODUCTION

Xerosis is a skin condition characterized by dry,
rough, cracked, and fissured skin, often accom-
panied by itch (pruritus) [1]. Xerosis and pruri-
tus are frequent manifestations of a range of
dermatoses including atopic dermatitis, ich-
thyosis, psoriasis, contact dermatitis, and sca-
bies [2, 3]. These skin conditions are also
common in patients with systemic diseases,
occurring in 10–50% of patients with

underlying renal insufficiency, diabetes, liver
disease and cholestasis, or hematologic diseases
[3–5]. The likelihood of developing xerosis and
pruritus increases with age as a result of physi-
ological factors [6]. Contributing factors also
include exposure to irritants (soaps, detergents,
etc.), and environmental factors such as sun
exposure, low temperature, humidity, and
abrupt changes in conditions associated with
the use of air conditioning and heating [1, 7]. In
severe cases or when left untreated, xerosis and
pruritus can lead to onset of lichen simplex
chronicus and xerotic eczema (or eczema cra-
quelé), and complications, such as inflamma-
tion and infection of lesions caused by repeated
scratching [1]. Xerosis and pruritus are associ-
ated with significant psychosocial morbidity
and impaired quality of life (QoL), mostly
characterized by stigmatization and sleep dis-
turbance [5, 8].

Moisturizers containing emollients, occlu-
sive agents, and humectants play a major role in
the management of both xerosis and pruritus
[2, 9]. The aim of this study was to evaluate the
effectiveness and safety of an emollient, con-
taining an extract of Aquaphilus dolomiae (ADE-
G1), for the management of xerosis and pruri-
tus. ADE-G1 is a purified biomanufactured
extract obtained from Aquaphilus dolomiae iso-
lated from the deep aquifer of Avène thermal
spring water (ATSW) in the Cévennes moun-
tains (France) [10, 11]. The ADE-G1-containing
emollient is referred to as an emollient ‘‘plus’’
(‘‘topical formulations with vehicle-type sub-
stances and additional active, non-medicated
substances’’) in the 2018 consensus-based
European guidelines for the treatment of atopic
eczema in adults and children [12] and has
already been shown to be effective at reducing
the severity of xerosis and pruritus in children
with atopic dermatitis in a randomized con-
trolled study [13]. However, the beneficial effect
of the emollient has not been tested in other
xerosis and pruritus-associated pathologies. For
this reason, we aimed to investigate the effec-
tiveness of this emollient in a real-world setting
by evaluating the impact of a 7-day care regi-
men with the study product on xerosis and
pruritus severity in infants, children, and adults
with a range of dermatologic and systemic
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diseases. The impact of the care regimen on itch
duration and sleep quality, the impact of skin
manifestations on patient QoL, and the safety
and tolerance of the product were also studied.

PATIENTS AND METHODS

Study Design

This open-label, international, real-world study
was carried out by physicians practicing in
multiple private, public, or hospital centers
from 33 European, South American, Asian, and
North and South African countries between
October 2012 and January 2018. The study
involved two visits, an inclusion visit on day 0
and a follow-up visit after about 7 days of pro-
duct use. These visits were part of the systematic
follow-up of the patient by the physician usu-
ally responsible for their management. No
constraints were associated with this study and
no additional invasive or specific examinations
were carried out.

Compliance with Ethics Guidelines

As this was an observational real-life phase IV
study conducted in a naturalistic setting where
the choice of therapy was consistent with
approved prescribing information and in line
with the usual everyday practice of the physi-
cian at their office. The product was prescribed
by the practitioner themselves, as per their
routine practice. There was no systematic
assignment of treatment. No constraints were
associated with this study and no additional
invasive or specific examinations were carried
out. The protocol did not require approval by a
local ethic committee or an institutional review
board as, according to Article L1121-16-2 of the
same code, Article L1121-4 does not apply to
non-interventional studies evaluating cosmetic
products, specifically when they are based on
questionnaires or interviews. This is specified in
Article 1 of the order of May 3, 2017 (https://
www.legifrance.gouv.fr/eli/arrete/2017/5/3/
AFSP1713710A/jo/article_1).

Each patient received an information leaflet
translated into their native language and
including a description of their rights with
regard to the processing of their personal data,
in accordance with Regulation (EU) 2016/679 of
the European Parliament and of the Council of
27 April 2016 on the protection of natural per-
sons or with the local regulations in non-Euro-
pean countries. All patients, or their parent or
guardian, provided signed consent before being
enrolled in the study.

Participants

Physicians were invited by the sponsor to par-
ticipate in the study and those agreeing to par-
ticipate were asked to recruit at least five
patients: adults or children (aged 3 months or
above) with pruritus and xerosis that had per-
sisted for a least 2 weeks before the consultation
and which was associated with a skin condition,
systemic disease, or persisted after successful
scabies treatment. All patients enrolled in the
study required prescription of an emollient to
relieve the symptoms of their pruritic xerosis
and had been prescribed the study product: an
emollient in the form of either a cream or a
balm (XeraCalm A.D, Eau Thermale Avène,
France). Both the cream and the balm con-
tained ADE-G1 as the active non-medicated
substance, and both forms of the study product
also contained ATSW and Cer-Omega. Varia-
tions in excipients resulted in differences in
consistency between the two forms of the study
product: the balm had an oilier consistency and
was recommended for patients with very dry
skin, whereas the cream was less oily and rec-
ommended for dry skin.

Non-prescription criteria were the presence
of weeping lesions, cutaneous infections, and
intolerance to any of the components of the test
products. Patients receiving phototherapy and
those who had applied a topical treatment
(corticosteroid, calcineurin inhibitor, anes-
thetic, capsaicin, or antihistamine) within the
48 h preceding the consultation or taken a sys-
temic treatment (corticosteroids, methotrexate,
azathioprine, cyclosporine A, mycophenolate,
or other immunosuppressant within 4 weeks of
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the consultation; doxepin within 1 week of the
consultation; or antihistamines within 48 h of
the consultation) were not eligible for pre-
scription of the study product.

Study Procedure

At inclusion, physicians collected patient
demographic and clinical data, including details
of the associated skin or systemic disease and
any concomitant topical or systemic treatments
being used during the study period. They then
prescribed the study product according to their
usual practice in case of pruritus and xerosis,
without any specific instructions or recom-
mendations from the sponsor, with only
patients fulfilling all other study criteria and for
whom the study product was prescribed being
eligible for the study. The physician instructed
the patients to apply the product for 7 days
according to the instructions for use, i.e., twice
daily (morning and evening) to the face and
body after the skin had been cleansed and dried.
Participants were free to use any of their other
usual toiletries (shampoos, soaps, cleansers,
etc.) during the study period. The physician
assessed xerosis severity at the inclusion and
follow-up visits and evaluated the tolerance of
the product and recorded any new topical or
systemic treatments initiated during the study
at the follow-up visit. Patients assessed pruritus
severity, the duration of periods of itch, their
sleep quality, and the impact of skin symptoms
on their QoL at inclusion and at the follow-up
visit.

Outcomes

The primary outcome was evaluation of the
effectiveness of the study product on reducing
xerosis and pruritus severity after 7 days of use
in a real-life setting. Secondary outcomes were
the effectiveness of the 7-day care regimen on
reducing the duration of itch episodes and
levels of sleep disturbance, and on lessening the
impact of the skin manifestations on patient
QoL. Both primary and secondary evaluation
criteria were assessed at inclusion and at the end
of the study period. Tolerance and compliance

to the treatment regimen were also assessed at
the end of the study period.

Assessment Methods

Xerosis and pruritus severity were assessed using
visual analogue scales (VAS), ranging from 0
(absence), [0 to \4 (mild), C 4 to \7 (mod-
erate), C 7 to\ 9 (severe), to C 9 (very severe)
[14], derived from the SCORing Atopic Der-
matitis (SCORAD) index [15]. Itch duration was
assessed using a questionnaire asking patients
to record the number of days in the past week
that itch occurred (0–7 days).

Levels of sleep disturbance were assessed
using a VAS derived from the SCORAD index,
ranging from 0 (no sleep disturbance) to 10
(very severe sleep disturbance).

The impact of skin manifestations on patient
QoL was evaluated using the Dermatology Life
Quality Index (DLQI) patient questionnaires
adapted according to the age of the subject (a
cartoon-based questionnaire for 0–7-year-old
patients [16], an age-adapted written question-
naire for 7–17-year-old patients [17], and an
adult questionnaire for patients aged[17 years
[18]. DLQI index scores were interpreted as
described by Hongbo et al. [19].

Tolerance was assessed using a scale from 0
to 3 based on the following criteria: very poor—
major functional and clinical signs of discom-
fort necessitating withdrawal of the treatment;
poor—moderate or persistent functional or
clinical signs of discomfort that did not neces-
sitate interruption of the treatment; good—
minimal or transient functional signs of dis-
comfort that did not lead to interruption of
treatment and no objective signs on clinical
examination; and very good—no functional or
clinical signs of discomfort. Details of any
adverse events occurring during the course of
the study were also recorded.

Patient use of the study product was evalu-
ated at follow-up by asking patients to report
the number of days and number of times per
day they had applied the product during the
study period.
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Statistical Analyses

Descriptive data are expressed as the number
and percentage, mean and standard deviation
(SD), or median and range for each variable as
appropriate. Differences in the changes from
baseline of xerosis and pruritus severity, sleep
disturbance, and DLQI scores were analyzed
using an analysis of variance (ANCOVA) model.
The ANCOVA was also used for comparisons of
treatment groups: cream versus balm. Duration
of itch was analyzed using the log-rank text and
by Kaplan–Meier analysis. All statistical analyses
were carried out using SAS�, version 9.4.

The same statistical methods were used to
perform ad hoc analyses of the change in
xerosis and pruritus severity, duration of itch,
sleep disturbance, and DLQI scores over the

study period in two subpopulations of the study
cohort: patients prescribed no treatment other
than the study product at inclusion and who
were prescribed no new treatment during the
study (study product only subgroup) and the
remaining patients who were prescribed a topi-
cal or concomitant treatment at inclusion or
during the study, or were not reported as being
prescribed the study product only (concomitant
treatment subgroup).

RESULTS

Participant Flow

Participant flow through the study is illustrated
in Fig. 1. In the FAS population (n = 5910), 2529

Fig. 1 Participant flow through the study. FAS full
analysis set, PP per protocol. aFor the 975 patients who
were excluded from the PP population, time to follow-

up[ 15 days (n = 214), absence of xerosis (n = 138), age
missing or \ 3 months (n = 109), and reason not spec-
ified (n = 449) were most common major deviations
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patients (42.7%) received the study product in
the form of a cream and 3381 patients (57.2%)
in the form of a balm. Unless otherwise stated,
no significant differences in the effectiveness of
the study product were observed between
patients prescribed the cream and those pre-
scribed the balm. Major deviations from the
protocol were observed in 975 patients, result-
ing in a per protocol (PP) population consisting
of 4935 patients. As no significant differences in
outcomes were observed between the FAS pop-
ulation and the PP population, only data from
analysis of the FAS population are presented.

Baseline Patient Demographics
and Clinical Characteristics

Patient demographics and clinical characteristics
at baseline are listed in Table 1. The median
durations of xerosis and prurituswere 12 months
and 3 months, respectively. Xerosis and pruritus
were associated with a skin disease in 91.8% of
the population, most commonly atopic der-
matitis (65.2% of patients). A systemic disease
was present in 12.1%of the FASpopulation,most
commonly diabetes mellitus (3.9%) or thyroid
disease (3.4%). The majority of patients (78.6%)
were not receiving any other treatment for their
underlying disorder at inclusion.

The severity of the dermatologic symptoms
and their impact on patient QoL and sleep
quality as assessed at inclusion are summarized
in Table 2. The severity of the xerosis and pru-
ritus in the FAS population was moderate, with
mean VAS scores of 5.7 (± 2.1) and 5.8 (± 2.4).
During the week prior to inclusion, 63.4% of
patients (n = 3718/5863) reported experiencing
itch on each of the 7 days. Sleep disturbance
was rated as mild to moderate with a mean VAS
score of 3.3 (± 2.8). Total DLQI scores indicated
that the dermatological symptoms had a mod-
erate effect on patient QoL, with an average
score of 9.7 (± 6.4).

Effect of Study Product on Xerosis
and Pruritus Severity

The 7-day care regimen with the study product
led to significant decreases in VAS scores for

xerosis and pruritus severity, with reductions of
56% (- 3.2; n = 5752) for xerosis and of 60%
(- 3.5; n = 5766) for pruritus (p\0.0001 for
both; Fig. 2a). These significant decreases were
observed regardless of the underlying treatment
indication (p\0.0001; Fig. 2b), with the largest
decrease in VAS score for xerosis being observed
for patients with ichthyosis (- 3.5) and that for
pruritus being observed for patients post scabies
treatment (- 4.5).

Secondary Effectiveness Outcomes

Kaplan–Meier estimates indicated that relief
from itch occurred in over 25% of the patients
by the third day of the care regimen, in over
50% by the fourth day, and in over 75% by the
seventh day. The Kaplan–Meier curves by indi-
cation are shown in Fig. 3. When patients were
grouped by indication, the mean duration of
itch during treatment varied from 4.6 days for
patients with a systemic disease to 5.9 days for
those with atopic dermatosis, with median
durations ranging from 4 days for patients with
atopic dermatitis to 5.5 days for patients with
prurigo nodularis of Hyde.

The VAS scores for sleep disturbance and
DLQI scores also showed significant decreases
over the study period (p\0.0001 for both
variables; Fig. 4). The mean sleep disturbance
VAS score after 7 days of using the study pro-
duct was 1.3 (± 1.8; n = 5600), a reduction of
58% (- 2.0 ± 2.33; n = 5566). A decrease of
60% (- 5.9 ± 5.2; n = 4838) was observed for
the mean total DLQI score during the study
period, leading to a mean total DLQI score of
3.9 (± 4.2; n = 5001) after 7 days.

Tolerance and Safety

The majority of patients followed the skin care
regimen recommended by their physician, with
86% of patients (n = 4235/4948) reporting that
they applied the study product as directed for
the duration of the study period, 4% patients
(n = 13) reporting that they applied the study
product more often than recommended, and
around 10% (n = 522) reporting that they
applied the study product less often than
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recommended. Tolerance was rated by physi-
cians as good or very good in 97.2% (4673/
5732) of cases (good in 15.9% of cases, n = 914,
and very good in 81.3% of cases, n = 4659). The
incidence of adverse events was 3.9% (n = 228/
5910), with the majority of these events classed
as being of mild (50.0%; n = 103/206) or mod-
erate (40.8%; n = 84/206) severity. The most
commonly reported adverse events were related
to discomfort shortly after application of the
cream, including skin irritation, itch, or burn-
ing sensations.

Table 1 Demographic and clinical characteristics of the
study population at baseline

FAS
N = 5910

Demographics

Gender, n (%) n = 5718

Female 3507 (61.3)

Male 2211 (38.7)

Age (years) n = 5839

Mean (SD) 30.6 (25.8)

Median (min–max) 25 (0–97)

Environment, n (%) n = 5762

Urban 4812 (83.5)

Rural 949 (16.5)

Both 1 (0)

Clinical characteristics

Duration of xerosis (months) n = 4936

Mean (SD) 47.6 (89.0)

Median (Q1–Q3) 12.0

(0–888)

Duration of pruritus n = 4908

Mean SD 28.9 (68.8)

Median (min–max) 3 (0–888)

Underlying skin diseases, n (%)a n = 5862

Skin disease, yes 5384 (91.8)

Atopic dermatitis 3511 (65.2)

Senile xerosis 679 (12.6)

Prurigob 363 (6.7)

Undetermined etiology 250 (4.6)

Ichthyosis 233 (4.3)

Psoriasis 203 (3.8)

Scabies (pruritus after antiscabies

treatment)

156 (2.9)

Prurigo nodularis of Hyde 38 (0.7)

Other pathology 636 (11.8)

Table 1 continued

FAS
N = 5910

Underlying systemic diseases, n (%)a n = 5043

Systemic disease, yes 610 (12.1)

Diabetes mellitus 199 (3.9)

Thyroid disease 170 (3.4)

Renal insufficiency 64 (1.3)

Hepatic disease 27 (0.5)

Hematologic disease 25 (0.5)

Other disease 273 (5.4)

Concomitant treatments, n (%)a n = 5606

Ongoing treatment prescription, yes 1198 (21.4)

Topical treatments 1016 (18.1)

Systemic treatments 787 (13.3)

FAS full analysis set, N number of patients in the whole
study population, n number of patients for which data was
collected, SD standard deviation, Q1–Q3 interquartile
range
a Patients may have had more than one skin disease or
systemic disease or may have been prescribed more than
one concomitant treatment
b Patients with prurigo had lesions that did not show the
specific characteristics of prurigo nodularis of Hyde, and
had no diagnosis of any other underlying skin or systemic
disease known to be associated with these lesions
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Concomitant Treatments During Study
Period

A summary of the concomitant treatments used
during the 7-day study period is shown in
Table S1 (see electronic supplementary mate-
rial). A new form of medication was prescribed
during the study period for 550 patients. Topi-
cal corticosteroids were the most commonly
prescribed additional treatment and were

prescribed for 23.1% of the patients. Systemic
antihistamines were the most frequently pre-
scribed systemic treatment (9.4% of patients).

Subgroup Analyses: Effect of Concomitant
Treatments on Study Product Effectiveness

A total of 3369 patients were included in the
study product only subgroup and 2541 patients
were included in the concomitant treatment
subgroup. The demographic, clinical, and der-
matological characteristics of the subpopula-
tions at baseline are presented in Tables S2 and
S3 (see electronic supplementary material). A
total of 1497 patients (44.4%) in the study
product only subpopulation and 1032 patients
(40.6%) in the concomitant treatment subpop-
ulation received the study product in the form
of a cream, and 1872 (55.6%) and 1509 patients
(59.4%) in each of the respective subpopula-
tions received the product in the form of a
balm.

Significant decreases in VAS scores of 59%
(- 3.3) for xerosis severity and of 62% (- 3.5)
for pruritus severity were observed in the study
product only subpopulation at the end of the
study period (p\ 0.0001 for both; Fig. 5). In the
concomitant treatment subpopulation, signifi-
cant decreases in VAS scores of 55% (- 3.3) and
58% (- 3.7) were observed for xerosis and pru-
ritus severity, respectively (p\0.0001 for both;
Fig. 5). Significant reductions in xerosis and
pruritus severity were observed in both sub-
populations regardless of the underlying treat-
ment indication (p\ 0.0026 for prurigo
nodularis of Hyde in the study product only
subpopulation and p\0.0001 for all other
indications in both subpopulations; data not
shown).

Kaplan–Meier estimates indicated that 75%
of the patients in each of the subpopulations
experienced relief from itch by the seventh day
of the care regimen.

Significant decreases in sleep disturbance
VAS and total DLQI scores were observed by the
end of the care regimen in the study product
only population, with reductions of 55%
(- 1.8 ± 2.2; n = 3150) for sleep disturbance
VAS scores and 62% (- 5.6 ± 4.9; n = 2735) for

Table 2 Severity of dermatologic symptoms and their
effect on patient quality of life and sleep quality at baseline

FAS
(N = 5910)

Dermatologic symptoms

Xerosis severity (VAS scores)

Mean (SD) 5.7 (2.1)

Median (min–max) 6 (0–10)

Pruritus severity (VAS scores)

Mean (SD) 5.8 (2.4)

Median (min–max) 6 (0–10)

Itch n = 5863

Number of days on which itch occurred n (%)

B 6 2145 (36.6)

7 3718 (63.4)

Sleep disturbance n = 5856

VAS scores

Mean (SD) 3.3 (2.8)

Median (min–max) 3 (0–10)

Quality of life n = 5179

Total DLQI scores

Mean (SD) 9.7 (6.4)

Median (min–max) 8 (0–30)

FAS full analysis set, N number of patients in the whole
study population, n number of patients for which data was
collected, SD standard deviation, Q1–Q3 interquartile
range, VAS visual analogue scale, DLQI Dermatology Life
Quality Index
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total DLQI scores (p\0.0001 for both variables;
Fig. 6). In the concomitant treatment popula-
tion, significant decreases of 57% (- 2.1 ± 2.5;
n = 2416) and 58% (- 6.2 ± 5.4; n = 2103) were
observed for sleep disturbance VAS scores and
total DLQI scores after the seven-day care regi-
men (Fig. 6; p\ 0.0001 for both variables).

DISCUSSION

This international, multicenter, real-world
study, conducted on a large cohort of nearly
6000 patients with persistent pruritus and

xerosis associated with a skin condition, sys-
temic disease, or with persistent itch following
successful treatment for scabies infestation,
demonstrated that a 7-day regimen using the
study product led to significant decreases in the
severity of both xerosis and pruritus when used
in real-life conditions, regardless of the under-
lying pathology. The study product was equally
effective when used as a monotherapy and
when used in combination with topical or sys-
temic treatments. Use of the study product also
appeared to reduce the duration of itch, reduced
sleep disturbance, and lessened the impact of
the skin symptoms on patient QoL. The product

Fig. 2 Effectiveness of the 7-day care regimen on xerosis
and pruritus severity in the FAS population. a Mean visual
analogue scale (VAS) scores (for xerosis and pruritus
severity at baseline and after 7 days of treatment) and the
mean change in VAS scores. Data presented are the

mean ± standard deviation. ****p\ 0.0001 (ANCOVA
model) for the change in VAS score. b Mean change in
VAS scores for xerosis and pruritus severity according to
indication. p\ 0.0001 according to the ANCOVA model
for the change in VAS score for all treatment indications
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Fig. 3 Duration of itch over the 7-day study period. Kaplan–Meier survival plot of itching duration according to indication

Fig. 4 Effectiveness of the 7-day care regimen on sleep
quality and on the impact of dermatological symptoms on
quality of life. Sleep disturbance was measured using a
visual analogue scale (VAS) and the impact of skin
symptoms on quality of life was assessed using Dermatol-
ogy Life Quality Index (DLQI) questionnaires. Data
presented are the mean ± standard deviation.

****p\ 0.0001 (ANCOVA model) for the change in
VAS and DLQI scores. aA small but significantly greater
improvement in total DLQI scores was observed for
patients prescribed the study product in the form of a
cream (- 6.0) than for those prescribed the balm (- 5.8;
p = 0.0169)
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was well tolerated, and the vast majority of
patients reported applying the product as
directed by the physician.

Dry skin and associated pruritus result from
impaired stratum corneum barrier function and
disruption of epidermal homeostasis. Superficial
dehydration of the stratum corneum induces a
dry skin cycle that propagates xerosis by
reducing the synthesis of the skin barrier lipids,
ceramides, and disrupting the lipid bilayer [7].
Inflammatory responses and further damage to
the stratum corneum then lead to dysfunctional
keratinocyte proliferation and differentiation,
and impaired epidermal desquamation [7].
Leaking of natural moisturizing factors (NMF)
from the stratum corneum further enhances
transepidermal water loss [7]. Understanding of
the pathophysiology of pruritus has also
recently progressed, with the identification of
two signaling pathways involved in the trans-
mission of itch: a histamine-dependent path-
way and a histamine-independent pathway that
appears to play the major role in chronic pru-
ritus (reviewed by Song et al. [20]). Pruritic skin
produces elevated levels of pruritogenic media-
tors—including tryptase, thromboxane A2,

tumor necrosis factor-alpha (TNFa), leuko-
trienes, substance P, endothelin-1 (ET-1), inter-
leukins (ILs), and nerve growth factor (NGF)—
produced by dermal mast cells, keratinocytes,
lymphocytes, and endothelial cells [20]. These
pruritogens stimulate protease-activated recep-
tor 2 (PAR2) and other receptors mediating
histamine-independent itch, such as the Mas-
related G protein-coupled receptors (MRGPRs),
leading to activation of transient receptor
potential cation channel subfamily V member 1
(TRPV1) and TRPA1, and transmission of the
itch signal to the central nervous system by
mechanically sensitive C-type fibers [20].

These advances in our understanding of the
pathophysiology of xerosis and pruritus have
led to the development of new emollients with
specific activities targeting factors involved in
the development of dry and itchy skin. The
product investigated in our study was an
emollient ‘‘plus’’ containing ADE-G1 as the
active non-medicated substance. In vitro studies
have shown that ADE-G1 displays several
properties that are likely beneficial for the
treatment of pruritus and xerosis, including
immunomodulatory and anti-inflammatory

Fig. 5 Effectiveness of the 7-day care regimen on xerosis
and pruritus severity in the subpopulations. a Mean visual
analogue scale (VAS) scores for xerosis and pruritus
severity at baseline and after 7 days of treatment, and the

mean change in VAS scores. Data presented are the
mean ± standard deviation. ****p\ 0.0001 (ANCOVA
model) for the change in VAS score
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activities that alter the expression of a range of
inflammatory mediators [11]. Importantly,
ADE-G1 also appears to have antipruritic activ-
ities, with in vitro studies showing that the
extract inhibits PAR2 activation and T helper
type (Th) 1, Th2, and Th17 cytokine production
[11]. A prospective, placebo-controlled study
using the cowhage–itch model confirmed the
antipruritic properties of the ADE-G1-contain-
ing emollient and moreover demonstrated that
the extract specifically inhibited the nonhis-
taminergic itch pathway [21]. Finally, the study
product has already been shown to lead to sig-
nificant decreases in xerosis severity (percentage
of patients with mild xerosis increasing from
50% at the start of the study to 96.4% after
28 days of treatment) and pruritus (74.6%

reduction in severity scores) in children with
mild atopic dermatosis [13].

In this study, we demonstrated the effec-
tiveness in a real-world setting of a 7-day regi-
men with the study product at reducing the
severity of xerosis and pruritus by more than
50%. Moisturizers containing emollients,
occlusive agents, and humectants are the
mainstay of treatment for xerosis and pruritus.
They may reduce the need for pharmacologic
interventions and have a steroid-sparing effect
in patients with some diseases, such as atopic
dermatitis [22, 23]. Studies on a number of
emollients, all generally containing similar
active agents—e.g., petrolatum, paraffin, glyc-
erin, and plant-derived products and oils—have
been published in recent years demonstrating
their effectiveness on xerosis and pruritus

Fig. 6 Effectiveness of the 7-day care regimen on sleep
quality and on the impact of dermatological symptoms on
quality of life in the subpopulations. Sleep disturbance was
measured using a visual analogue scale (VAS) and the
impact of skin symptoms on quality life was assessed using
Dermatology Life Quality Index (DLQI) questionnaires.
Data presented are the mean ± standard deviation.
****p\ 0.0001 (ANCOVA model) for the change in
VAS and DLQI scores. aSlightly greater improvements in
both scores were observed for patients in the study product

only subpopulation who used the study product in the
form of a cream compared to those using the balm (sleep
disturbance: - 1.9 cream vs - 1.8 balm, p = 0.02; DLQI:
- 6 cream vs - 5.3 balm, p = 0.03). bSlightly greater
improvements in both scores were observed for patients in
the concomitant subpopulation who used the study
product in the form of a balm compared to those using
the cream (sleep disturbance: - 2.3 balm vs - 1.9 cream,
p = 0.07; DLQI: - 6.3 balm vs - 6 cream, p = 0.18)
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associated with a range of dermatoses, includ-
ing atopic dermatitis [24–26], xerosis associated
with chronic pruritus in elderly patients [27],
mild-to-moderate plaque psoriasis [28], and foot
xerosis [29]. Finally, in the first study of its kind
to evaluate the effects of emollients on xerosis
and pruritus in an African population, an
8-week regimen with a glycerol-based emollient
was shown to lead to 80% reductions in xerosis
severity in adults and children, and to 40% and
80% reductions in pruritus severity in adults
and children, respectively [30]. However,
around 41% of the patients in the study by
Boralevi et al. [30] were also prescribed another
topical treatment (most commonly a topical
steroid) at inclusion. Comparison of the find-
ings of these previous reports with those of the
current study show that our study product was
effective at reducing the severity of both xerosis
and pruritus in patients with a range of der-
matological diseases. It should also be noted
that the majority of the previous studies asses-
sed the effectiveness of emollients after several
weeks of application, whereas the significant
improvements in symptoms reported in our
study were achieved after only a short 1-week
period.

The largest improvement in VAS score for
pruritus in our study was observed in patients
that had persistent itch after successful scabies
treatment. The prevalence of scabies worldwide
is estimated to range from 0.2% to 71.4% of the
population, with the highest disease burden
being reported in tropical regions [31]. How-
ever, several reports indicate that there has been
a sharp rise in the incidence of scabies over the
past decade in several European countries,
including Germany [32], Croatia [33], and
Norway [34]. Itch may persist for 2–4 weeks
after the end of successful scabies treatment and
current European guidelines recommend repe-
ated application of emollients to manage these
symptoms [35]. Our results suggest that the
study product may be useful for managing these
short-term symptoms. However, as itch after
successful scabies treatment may resolve natu-
rally without treatment, these promising find-
ings need to be evaluated further within the
framework of a randomized controlled trial. It is
also noteworthy that the emollient was also

very effective against pruritic xerosis associated
with prurigo nodularis of Hyde, a chronic skin
condition characterized by intense pruritus.
Prurigo nodularis of Hyde is very difficult to
treat and, although emollients are recom-
mended as base therapy to prevent xerosis,
effective management usually involves the use
of topical or interlesional steroids and systemic
immunosuppressive drugs [36]. To our knowl-
edge, no previous clinical studies—using a
robust study design and validated assessment
tools—have been published demonstrating the
effectiveness of other emollients for the treat-
ment of persistent itch in patients post scabies
treatment and for the intense pruritus associ-
ated with prurigo nodularis of Hyde.

In addition to its effectiveness for improving
pruritus and xerosis, our study also showed that
the product was effective at reducing sleep dis-
turbance and itch duration, and lessened the
impact of the skin manifestations on patient
QoL. Xerosis and pruritus are known to have a
substantial impact on QoL [8], and to be asso-
ciated with sleep deficiency in both adults and
children [37, 38]. After 7 days of using the study
product, the patients in our study reported sig-
nificant improvements in sleep quality and
DLQI scores, with skin symptoms having only a
mild impact on the life of patients. This
improvement in DLQI scores is of particular
interest given that the results of previous studies
did not always show improvement in clinical
symptoms correlating to significant improve-
ments in QoL scores [39, 40]. However,
improvements in QoL after emollient use have
been demonstrated in some studies, including
that by Boralevi et al. [30] in adult African
patients.

Emollients and creams are often used
alongside systemic and topical pharmacologic
treatments as adjunct therapies or maintenance
interventions to prevent flare-ups and relapses
[22, 24]. The majority of the patients included
in our study were prescribed the study product
without any concurrent medication and did not
initiate a pharmacologic treatment during the
course of the study (n = 3369, 57.0% of
patients). However, use of a pharmacologic
treatment could not be excluded or was repor-
ted at inclusion for 1991 patients (33.7%), and
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550 patients were known to have started a new
treatment during the study period (9.3%). Our
post hoc analyses of the subpopulation of
patients who used the study product alone
clearly demonstrated that use of the study pro-
duct as a monotherapy led to the significant
improvements in xerosis and pruritus severity,
together with the reduction in itch duration
and the improvements in sleep quality and
DLQI scores. On the other hand, large
improvements in clinical symptoms were also
observed in the subpopulation using the study
product in combination with a pharmacologic
therapy. Although further comparative trials
would be required to confirm these findings,
our results strongly indicate that the study
product was also beneficial to patients when
used as an adjunct treatment.

One of the strengths of our study was that its
noninterventional nature allowed the effec-
tiveness of the study product to be evaluated in
a large cohort of patients in a real-life setting.
Owing to the size of the cohort and the multi-
center nature of the study—involving patients
from European, South American, Asian, and
North and South African populations—the level
of generalizability of our findings can be con-
sidered to be very high. One of the major limi-
tations of the real-world study was that its
design did not allow us to demonstrate the
effectiveness of our study product relative to
that of a placebo; however, the before-and-after
analysis of the population, combined with our
subpopulation analyses of patients receiving the
study product alone or in combination with
additional treatments, clearly allowed us to
demonstrate the effectiveness of our study pro-
duct in patients with a wide range of dermato-
logic and systemic diseases.

Another limitation of our study was the
short duration of the evaluation period, which
did not allow us to evaluate whether the bene-
ficial effects of the product were sustained after
extended use. However, our findings clearly
demonstrate the beneficial effects of using the
study product after only 1 week. A recent study
analyzing the kinetics of the response to regular
emollient use in children with mild-to-moder-
ate atopic dermatitis also found that the effects
of emollients at reducing xerosis and improving

SCORAD were already visible after 1 week, and
that the improvements were progressive with
regular emollient use over a 12-week period
[41]. Further studies are required to determine if
regular use of our study product over a longer
period would result in further improvements in
symptoms and if the symptom relief can be
sustained. Finally, although all of the clinical
assessment tools used in this study are widely
used and validated instruments for assessing
dermatological symptoms, with the exception
of xerosis severity which was assessed by
physicians, all other assessments, including the
assessment of product use, were evaluated
through questionnaires filled in by the patients
themselves, introducing the potential for self-
reporting bias.

CONCLUSION

Despite its limitations, our international, mul-
ticenter, real-world study clearly demonstrated
the effectiveness of a 7-day care regimen with
the study product on the most common der-
matological symptoms associated with a range
of skin and systemic diseases in a real-life
setting.

ACKNOWLEDGMENTS

Funding. The study, statistical analyses, and
Rapid Service Fee were funded by Pierre Fabre
Dermo-Cosmétique.

Medical Writing and/or Editorial Assis-
tance. Medical writing services were funded by
Pierre Fabre Dermo-Cosmétique and provided
by Drs Emma Pilling and Marielle Romet (Santé
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