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ABSTRACT

Introduction: Moisturizers are one of the
mainstays of the topical treatment of atopic
dermatitis (AD). One of the adverse effects of
moisturizers is skin irritation, especially on
excoriated AD skin. We compared the potential
for irritation of two commercially available
moisturizer products for the treatment of AD: a
ceramide-based moisturizer (Ceradan� Cream;
Hyphens Pharma Pte Ltd, Singapore) and a urea
5% moisturizer (Aqurea Lite Cream; ICA
Pharma Pte Ltd, Singapore).
Methods: We performed a prospective single-
blind randomized controlled study recruiting
AD patients aged between 8 and 16 years with
symmetrical or near symmetrical scratch marks
(excoriations) of at least grade 2 to 3 severity
score, according to the Eczema Area and

Severity Index (EASI), over bilateral antecubital
fossae. Subjects were randomized to receive the
ceramide-based moisturizer to either the left or
right antecubital fossa or urea 5% cream to the
other antecubital fossa. Subjects were asked to
grade the immediate skin irritation of both
creams on a standard visual analogue scale
(VAS) and which cream they would prefer to use
as a daily moisturizer. Primary outcome was the
mean irritant score of each cream, and sec-
ondary outcome was the subjects’ preference of
either cream as their daily moisturizer.
Results: A total of 42 participants were enrolled
with a mean age of 11 years 5 months. The
ceramide-based cream had a significantly lower
mean VAS score (mean 0.69, SD = 1.63) for
irritation compared with urea 5% cream (1.43,
SD = 1.64) (p = 0.035). More participants also
preferred the ceramide-based cream over urea
5% cream (62% versus 38%) as their daily
moisturizer, but this did not reach statistical
significance (p = 0.164).
Conclusions: A ceramide-based moisturizer
may be considered as a suitable choice for
children to minimize irritation from moistur-
izer treatment for AD.
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Key Summary Points

Why carry out this study?

AD is common and affects up to 20% of
children worldwide.

Moisturizers are one of the mainstays of
the topical treatment of AD, and skin
irritation is one of its common adverse
effects.

Paucity of literature exists for direct
comparison between moisturizers and
their potential for skin irritation in the
pediatric population.

We compared the potential for irritation
of two commercially available skin
moisturizer products for the treatment of
AD: a ceramide-based cream versus a urea
5% cream.

What was learned from the study?

The ceramide-based moisturizer had a
significantly lower mean VAS score (mean
0.69, SD = 1.63) for irritation compared
with urea 5% cream (1.43, SD = 1.64),
p = 0.035.

More participants also preferred the
ceramide-based cream over urea 5% cream
(62% versus 38%) as their daily
moisturizer, but this did not reach
statistical significance (p = 0.164)

A ceramide-based moisturizer may be
considered as a suitable choice for
children to minimize irritation from
moisturizer treatment of AD.

INTRODUCTION

Atopic dermatitis (AD) is a chronic inflamma-
tory dermatosis characterized by recurrent, dry,
irritated, and itchy skin. AD is common and
affects up to 20% of children worldwide [1]. The
skin of atopic individuals has been shown to be

deficient in ceramides, filaggrin, and natural
moisturizing factors, leading to increased
transepidermal water loss and epidermal
microfissuring [2].

Moisturizers help to improve barrier func-
tion, increase stratum corneum hydration in
the chronically xerotic skin of AD individuals,
and are essential in the treatment and preven-
tion of AD [2]. There is great diversity with
regards to the composition of moisturizers,
which can be formulated to include varying
proportions of humectants (e.g., urea or glyc-
erol) that promote stratum corneum hydration,
physiological lipids (e.g., ceramides, choles-
terol, and fatty acids), which replenish and
restore the intercellular lipid matrix of the
stratum corneum, and occlusives (e.g., liquid
paraffin and petrolatum), which work by creat-
ing a hydrophobic barrier over the skin and
contribute to the efficacy of the intercellular
lipid domains [3–6]. Side effects reported from
the use of moisturizers include itching, burning,
stinging, and redness [7]. These complications
are more common on excoriated skin of AD
patients. Considerations regarding the tolera-
bility of moisturizers are important as this can
impact compliance and may even lead to pho-
bia of application, especially in children. By
understanding the potential for irritation of
moisturizers, we can recommend safe and
effective moisturizer therapies to our patients
and improve treatment compliance.

This study aims to compare the potential for
irritation of two commercially available skin
moisturizer products that have been developed
for the treatment of AD. We compared Cer-
adan� cream, a formulation containing three
naturally found lipids, ceramides, cholesterol,
and fatty acids, with Aqurea Lite cream, a
readily available urea 5% cream widely used in
pediatric patients with AD.

METHODS

Study Design

The present work is a prospective single-blind
randomized controlled study.

808 Dermatol Ther (Heidelb) (2020) 10:807–813



Study Population

Patients were recruited from the Pediatric Der-
matology outpatient clinics at KK Women’s and
Children’s Hospital (KKH), a tertiary pediatric
hospital in Singapore, from January 2017 to
March 2018.

Patients aged between 8 and 16 years diag-
nosed with AD, according to the UK working
party’s criteria, with near symmetrical scratch
marks (excoriations) of at least grade 2 to 3
severity score, according to the Eczema Area
and Severity Index (EASI) over bilateral antecu-
bital fossae, were included. Subjects must not
have used that ceramide-based moisturizer or
urea cream 3 months prior to recruitment. The
test sites over the antecubital fossa should be
free of scars, excessive hair, or tattoos that may
interfere with objective measurements. Subjects
had to be capable of understanding and fol-
lowing instructions.

Patients were excluded if they had used
white soft paraffin or liquid paraffin moisturiz-
ers in the preceding 3 months, had concomi-
tant skin disease other than AD, were mentally
incapable, had other significant medical condi-
tions, or were on ongoing treatment with
immunosuppressants, phototherapy, or oral or
topical analgesics.

This study was approved by the SingHealth
Centralised Institutional Review Board (CIRB),
reference number 2015/3026, and conducted
according to Good Clinical Practice guidelines
and applicable local regulatory requirements.
All procedures followed were in accordance
with the ethical standards of the Helsinki Dec-
laration of 1964, as revised in 2013. Written
consent was obtained from parents or legal
guardians and written assent was obtained from
patients.

Outcome Measures

The primary outcome of the study was the
mean irritant score of each cream. The sec-
ondary outcome was the subjects’ preference of
either of the two creams as their daily
moisturizer.

Randomization, Blinding,
and Intervention

After recruitment, subjects were randomized to
receive the ceramide-based moisturizer to either
the left or right antecubital fossa or urea 5%
cream to the other antecubital fossa. Random-
ization was computer generated. The creams
were randomly labeled A and B, and the subjects
were blinded to the type of cream applied on
each antecubital fossa. The cream was always
applied onto the subject’s right antecubital
fossa first, followed by the left. Each side was
applied evenly with a flattened-out layer of a
teaspoon quantity (5 ml) of the respective
cream.

Subjects were asked to grade the degree of
immediate skin irritation after application of
each cream on a standard visual analogue scale
(VAS), with 1 being no irritation and 10 being
extreme irritation. The degree of irritation was
defined as stinging, burning, or pain. Scoring
was performed within 5 min of application of
the first cream over the right antecubital fossa.
The other cream was applied to the left ante-
cubital fossa 15 min later, and the irritation
score was similarly performed within 5 min of
application. At the end of the study, subjects
were also asked which cream they would prefer
to use as a daily moisturizer.

Statistical Analysis

Statistical analysis was performed using SPSS
Statistics V25.0. Wilcoxon signed-rank test was
used to compare the degree of irritation. Bino-
mial test was used to analyze the preference of
creams among subjects.

RESULTS

A total of 42 participants were enrolled (Fig. 1).
The mean age of subjects was 11 years 5 months
(8 years 1 month to 15 years 11 months).
Twenty-four participants (57%) were females.
All participants completed the study.

The ceramide-based cream had a lower mean
VAS score (0.69, SD = 1.63) for irritation
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compared with the urea 5% cream (1.43, SD =
1.64). The range of responses of VAS scores for

the two creams is shown in Fig. 2. Wilcoxon
signed-rank test showed that this difference in
irritation between the creams was significant,
with the ceramide-based cream being less irri-
tating than the urea 5% cream (Z-score -2.110,
p = 0.035).

More participants also preferred the cer-
amide-based cream over the urea 5% cream
(62% versus 38%) as their daily moisturizer, but
this did not reach statistical significance
(p = 0.164).

DISCUSSION

Moisturizers are the mainstay of topical treat-
ment of active AD flares as well as maintenance
treatment to prevent flares [8]. However, com-
pliance to frequent moisturization may be

suboptimal due to various factors including
pain and irritation when applied to affected
skin, which can affect up to 27% of patients
with AD [9]. Skin irritation is the most com-
monly reported adverse effect of moisturizers.
This is usually more prominent on inflamed
and broken skin but has been also reported on
skin without obvious signs of inflammation or
breakage. Other rarer adverse effects include
irritant contact dermatitis, allergic contact der-
matitis, occlusive folliculitis, photosensitive
eruptions, acne cosmetica, and contact urti-
caria. Urea, lactic acid, glycerol, linoleic acid,
and preservatives such as benzoic or sorbic acid
have been reported to be associated with local
irritation [6, 10–12]. Urea-containing creams,
when used on AD patients, have been reported
to produce stinging and burning sensations,
itch, and even excoriations in some series,
especially when used as a 10% preparation, with
more acidic-based preparations or in combina-
tion with topical 1% hydrocortisone [11].

Our results suggest that this ceramide-based
cream causes less irritation than the urea 5%
cream in AD children with subacute or acute
flares, especially in the presence of skin excori-
ations. To date, this is one of the few studies to
have directly compared the potential for irrita-
tion of two types of leave-on moisturizers in a
pediatric population with AD.

Parents and caregivers value their autonomy
in the choice of moisturizers for their affected
children and have different considerations in
what they consider as ideal moisturizers. These
include potential for skin irritation, vehicle
thickness, greasiness, and cost. Often, they may
be uncertain and even confused over the wide
variety of commercial moisturizer products
available. Rather than a trial-and-error
approach, a more evidence-based approach is
recommended [13]. The choice of moisturizers
should also be suited to the patient’s needs and
preferences and based upon the skin condition,
tolerability, climatic condition, lifestyle, and
affordability [8, 14, 15]. Our findings support
and add to the existing literature on the irrita-
tion potential of a commercially available
moisturizer compared with urea cream in the
treatment of AD and will be useful in guiding
physicians on recommendations for

Fig. 1 Flow diagram of subject disposition
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moisturizers for their AD patients as well as to
improve patient compliance [10–12]. The urea
cream can still be beneficial for AD children
with nonexcoriated chronically xerotic skin for
maintenance therapy but should be avoided in
acute flares, especially in the presence of
excoriations.

The main strength of our study is its ran-
domized direct comparison of two different
moisturizers concurrently in a single patient,
minimizing confounding effects. In addition,
skin irritation was objectively assessed using a
validated severity scoring system. We acknowl-
edge that staff and study personnel were not
blinded, which may result in research bias, but
due to the objective nature of the assessment
and the lack of any further intervention from
medical staff after the assessment was reported,
this bias would have minimal effect on the
study outcome.

Moisturizers should also be applied regularly
over the body every day in AD patients and not
just to a limited area that is in an acute flare.
Our study was limited in the assessment of
potential for irritation of the moisturizers in
other areas of the body or after a regular con-
sistent application over a longer duration.
However, we believe that the antecubital fossae
are common sites of flares in this age group and

would be a good representative location. Fur-
thermore, a single first-time test application in
this age group of patients would likely suffice to
influence their choice for their preferred mois-
turizer, especially if a noxious sensation were
experienced.

Despite the relatively small sample size of
our study, we were able to demonstrate a sta-
tistically significant lower VAS score for the
ceramide-based cream compared with the urea
5% one. We believe that, with a larger sample
size, the patient’s preference for which mois-
turizer they would choose to use daily would
have also reached statistical significance. In
addition, assessment of compliance over a
longer duration may have increased the
strength of our study.

We recommend that future studies should
include direct comparisons of not only the
potential for irritation of a variety of eczema-
friendly moisturizers and washes but also the
greasiness and other common adverse effects
and compliance over a longer period of use.

CONCLUSIONS

It is important to consider the potential for
irritation of prescribed moisturizers in AD
patients to improve compliance with treatment.

Fig. 2 Visual analogue score (VAS) of irritation potential between Ceradan� and the urea cream
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Given the findings of our study, a ceramide-
based moisturizer such as Ceradan� cream may
be considered as a suitable choice for children to
minimize irritation from moisturizer treatment
of AD, especially in acute flares.
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