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Abstract: Improving skin barrier function and moisturizing without irri-
tation are important components of managing patients with atopic dermatitis.
Thisstudyevaluated thesafetyandtolerabilityofabodywashandmoisturizer
regimen for infants and toddlers with atopic dermatitis. This was an open-
label study involving 56 children (3–36 months old) with a history of atopic
dermatitis. The skin care regimen (Cetaphil Restoraderm Skin Restoring Body
Wash and Cetaphil Restoraderm Skin Restoring Moisturizer; Galderma Lab-
oratories, L.P.) was used at least once daily, but no more than twice daily, for
4 weeks. The primary variable of interest was the worst postbaseline scores
for local tolerability (expressed as success or failure) using a 4-point scale for
each component (erythema, edema, scaling and dryness, rash, and signs of
discomfort upon application). Assessments of moisture content of the stratum
corneum and transepidermal water loss were also performed. Fifty-three
children completed the study. The percentage of subjects with no ery-
thema increased from 33.9% to 50.0% by Week 4. The percentage of subjects
with no scaling or dryness increased from 58.9% to 85.2% at Week 4. A sta-
tistically significant increase in corneometry from baseline (p < 0.001) and a
statistically significant decrease in transepidermal water loss (p = .009) were
observed.Thebodywashandmoisturizer regimenwassafeandwell tolerated
and improved hydration and skin barrier function in infants and toddlers as
young as 3 months of age with a history of atopic dermatitis.
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Atopic dermatitis (AD), is a multifactorial dermato-
logic condition that is common in early childhood.
Overall, AD affects approximately 14% of children
younger than 4 years old (1), and disease onset occurs
before 5 years of age in 90% of children with AD (60%
begin experiencing symptoms in the first year of life) (2–
4). The disease is characterized by extreme itching, with
associated sleep loss, and may result in secondary infec-
tion. Caring for a young child with AD can have a con-
siderable effect on the family (e.g., sleep disturbance,
psychological pressure) and considerable use of health-
care resources (5,6).

For children with AD, skin can be hydrated with
regular bathing—once daily for several minutes using
warm, not hot, water and a moisturizing cleanser (7).
Liberal amounts of moisturizer should then be applied
immediately after bathing, before the skinhas completely
dried, to prevent dryness and irritation (7,8). Under-
standing the safety and tolerability of products used in
AD skin care is particularly important because infant
skin is especially susceptible to irritation (9–11). Few
studies have evaluated the tolerability and skin barrier
effects of skin care products in this patient population.

The objective of the present study was to evaluate the
safety and tolerability of a commercially available skin
care regimen when applied to infants and toddlers with a
history of AD over the course of 4 weeks. The regimen
comprised Cetaphil Restoraderm Skin Restoring Body
Wash and Cetaphil Restoraderm Skin Restoring Mois-
turizer (Galderma Laboratories, Fort Worth, TX),
whichwas designed specifically for patientswith sensitive
skin, such as those with AD. The moisturizer is the only
commercially available product that contains a combi-
nation of filaggrin breakdown products and ceramides,
two important components that may play an important
role in skin barrier function (12).Although the safety and
tolerability of these products have recently been estab-
lished in older populations (13), published reports on the
safety and tolerability in infants and toddlers are limited.

METHODS

This was a single-center, open-label study conducted
between February and April 2010 in Colorado Springs,
Colorado. An Institutional Review Board reviewed and
approved the study protocol, and the study was con-
ducted under the guidelines described in the Declaration
of Helsinki, Good Clinical Practice guidelines, the Code
of Federal Regulations, and the Health Insurance Por-
tability and Accountability Act. Written informed
consent was obtained from the parent or legal guardian
of each subject before enrollment in the study.

Subjects

Eligible subjects included boys and girls aged 3 to
36 months with AD meeting the Hanifin-Rajka criteria
(N = 56 were screened; all were enrolled). The subjects’
parents or legal guardians had to be able and willing to
follow study instructions. Subjects were not excluded if
they had active disease at screening, but subjects were
excluded if they were using a topical steroid treatment
other than a low-potency topical corticosteroid for their
AD. Subjects who used a stronger topical steroid for
rescue therapy but had not used it in a minimum of
30 days and whose AD had been stable for the last
30 days were allowed in the study. Subjects with known
hypersensitivity to any topical body wash or moisturizer
product were excluded from participation.

Product Description

The body wash and moisturizer in the test regimen in-
clude a variety of emollient, occlusive, humectant, barrier
repair, antioxidant, and preservative ingredients. The
moisturizer and body wash also contain the filaggrin
breakdown products, arginine and sodium pyrrolidone
carboxylic acid (PCA). Themoisturizer also contains the
ceramide precursor, hydroxypalmitoyl sphinganine.

Applications and Assessments

The parent or legal guardian of each eligible subject re-
ceived up to two 10 fL oz (296 mL) units of test body
wash and two 10 fL oz (296 mL) units of moisturizer at
the first visit, based on parent or legal guardian estimated
use and size of the subject. If additional product for the
test regimen was needed during the study, the subject’s
parent or legal guardian was instructed to contact the
clinic and request an additional unit, for up to a total of
four units of test body wash and four units of test body
moisturizer. Each subject’s parents or legal guardians
applied the test products at least once daily to the gen-
eralized skin surface and as often as needed for localized
cleansing and skin moisturizing during the course of the
4-week study. The subjects’ parents or legal guardians
were instructed to cleanse and apply lotion approxi-
mately 2 hours before appointments on study visit days.
Subjects’ parents or legal guardians were counseled to
not exceed two full body washes in a single day.

An application calendar (diary) was given to each
subject’s parent or legal guardian to record use of the test
products. These diaries were collected at each study visit.
At the final study visit (week 4 or early termination),
parents or legal guardians completed an assessment
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questionnaire (separate 25-question surveys for the body
wash and moisturizer) regarding test product attributes.

At all study visits (baseline, week 2, and week 4), the
clinical evaluator evaluated the scalp, body, and limbs for
erythema, edema, scaling and dryness, rash, and signs of
discomfort upon application. The clinical evaluator
determined the score for each of these variables by direct
evaluation (erythema, edema, dryness and scaling, rash)
or through parent or legal guardian interview (signs of
discomfort upon application). Table 1 defines the scor-
ing system applied to evaluations of baseline skin
irritation and inflammation and postbaseline local tol-
erability.Forany subjectwhohada scoreof 3 (severe) for
any of the local tolerability parameters, the parent or
legal guardian was instructed to stop application of the
test product(s) to the affected sites, but was allowed to
continue applying both test products to unaffected body
areas as appropriate at the discretion of the investigator.
Any subject who had a score of 3 (severe) for any of the
local tolerability assessments on multiple active eczem-

atous areas or on large areas of unaffected skin was dis-
continued from the study.

Corneometer CM 825 (Courage and Khazaka,
Cologne, Germany) measurements were taken to mea-
sure the moisture content of the stratum corneum using
an electrical capacitance method. The measurement has
no units but is proportional to the dielectric constant of
the surface layers of the skin and increases as the skin
becomesmorehydrated.The readings aredirectly related
to the skin’s electrical capacitance. Triplicate measure-
ments were taken on one dorsal forearm and one lower
leg (as selected by the clinician) of each cooperative
subject at each study visit.

A single Tewameter TM300 (Courage and Khazaka)
measurement was taken to measure transepidermal
water loss (TEWL), which is water within the skin that is
escaping through the stratum corneum. This measure-
ment is based on the diffusion principle in an open
chamber, and the density gradient is measured indirectly
using two pairs of sensors located inside the hollow
cylinder probe. Data were analyzed using a micropro-
cessor and reported in gramper squaremeter per hour.A
decrease in TEWL values reflects an improvement in the
barrier properties of the skin (14). Onemeasurement was
taken from the leg at each study visit for all cooperative
subjects. The decision was made to obtain only one
TEWL measurement because of the amount of time
required for the procedure. Because of the nature of
TEWLmeasurements, every effort wasmade to generate
good data for quiet, undistressed, cooperative subjects.
The leg was chosen because subjects seem to be more
cooperative when TEWL is measured on the leg than at
other body sites. If a subject became distressed or be-
haved in a manner that would invalidate the TEWL
measurements, the subject was allowed to calm down,
if possible, and the measurement was retaken. If the
subject did not calm down sufficiently, a note was made
in the subject’s source documents that the TEWL
measurement was unattainable. At every study visit,
subjects were acclimated for 20 minutes in the exami-
nation room before assessments. The temperature and
humidity were captured hourly in every room in which
the subjectswere located during study visits. Throughout
the study, temperature recordings ranged between 66�F
and 75�F, and relative humidity recordings ranged be-
tween 18% and 28%.

Adverse Events

Adverse events were assessed from the time of study
enrollment until exit from the study. The investigator–
evaluator was responsible for documenting all reported

TABLE 1. Definitions of Terms Applied to the Local
Tolerability Evaluations

Erythema Edema

0 None: no erythema 0 None: no swelling
1 Mild: slight
pinkness present

1 Mild: slight swelling
of skin, barely noticeable

2 Moderate: definite
redness, easily
recognized

2 Moderate: definite swelling,
easily recognized

3 Severe: intense redness 3 Severe: intense swelling

Scaling and Dryness Rash

0 None: no dryness 0 None: no rash
1 Mild: slight but
definite roughness

1 Mild: slight rash characterized
by mild ⁄ spotty erythema,
minimal papulation

2 Moderate: moderate
roughness

2 Moderate: moderate rash
characterized by definite erythema,
moderate papulation, may
have mild edema

3 Severe: marked
roughness

3 Severe: marked rash characterized
by definite erythema,
moderate-to-severe papulation,
possible edema

Signs of discomfort (upon application)

0 None: no signs of discomfort, application is well tolerated
1 Mild: few signs of discomfort, subject rubs or holds test sites,
occasionally pulls away, occasionally evidences desire to not
have products applied

2 Moderate: definite signs of discomfort, subjects pulls away, cries,
evidences desire to not have products applied at least half of the
time

3 Severe: subject is distraught upon application, cries and screams,
refuses to have products applied again
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and observed adverse events during the study. The
investigator made the determination as to the relation of
the event to test product use.

Statistical Analysis

The data set analyzed was defined as the intention-to-
treat (ITT) population, which included all subjects who
were enrolled in the study, participated in at least one
application of the test products, and had evaluable data.
To evaluate the tolerability of the test products, theworst
postbaseline local tolerability scores for each parameter
(regardless of time point) were averaged, and standard
deviations were calculated. The primary analysis for the
worst postbaseline local tolerability scores consisted of
dichotomizing each assessment as a success or failure.
Success was defined as a score of 0, and failure was de-
fined as a score of 1 or greater.A95%confidence interval
for the difference in success rates between the worst
postbaseline local tolerability scores and baseline scores
was calculated. For the TEWL measurements, a 95%
confidence interval was calculated at baseline, week 2,
and week 4 and for the change from baseline to weeks 2
and 4. The same assessments were performed for the
average of the triplicate Corneometer measurements.
For the parent or legal guardian assessment question-
naire, the frequency and percentage of responses were
tabulated for eachproduct, and a chi-square analysiswas
performed to test statistical independence of the re-
sponses. Descriptive statistics were used for recorded
adverse events.

RESULTS

Of the 56 subjects who were screened and enrolled, 53
(94.6%) completed the study. One subject withdrew, and
the other two were withdrawn because of adverse events
(1 subject for erythema and marked scaling on the face,
worsening ofAD, and impetigo; 1 subject for body rash).
Demographic characteristics of the study population are
shown in Table 2. Only one subject had active dermatitis
during the study period.

Tolerability

The primary analysis for the worst postbaseline local
tolerability scores consisted of dichotomizing each
assessment as success or failure. Success was defined as a
tolerability score of 0 and failure as a tolerability score of
1 or greater. As shown in Table 3, after application, the
percentage of successes (tolerability score = 0) was
higher after test product use than at baseline for erythema
and scaling and dryness. There was little change in the
percentage of successes for edema throughout the study.

The worst score exhibited by subjects (regardless of
time point) was tabulated for each parameter that indi-
cated scores>0.For erythema, 23 subjects hada score of
1 (mild), and four subjects had a score of 2 (moderate).
One subject had sn edema score of 1 (mild). Eight sub-
jects exhibited scaling and dryness of 1 (mild). For rash,
two subjects had a score of 1 (mild), and three had a score
of 2 (moderate). All subjects reported a score of 0 for
signs of discomfort upon application at all time points.
Two subjects had evaluable data for the baseline and
immediate time point measurements only, so their data
are included in the worst postbaseline score assessments
for signs of discomfort upon application but excluded
from the other parameters.

Results for TEWL are shown in Fig. 1; an increase in
TEWL indicates impairment to the skin barrier, whereas
a decrease in TEWL means repair of the skin barrier. A
statistically significant decrease in TEWL was noted as
early as week 2 and continued through week 4.

Corneometry results indicate that application of the
products resulted in increased hydration in the skin.
Statistically significant increases in corneometry
occurred on the dorsal forearm and the lower leg at
weeks 2 and 4 (Fig. 2). The average values of triplicate
measurements are shown.

At week 4 or early termination visit, the majority of
parents and legal guardians who completed the assess-
ment questionnaire (n = 55) rated the overall impres-
sion and particular product attributes of the body wash
and moisturizer as pleasant or very pleasant (96.4%
for the body wash and 100.0% for the moisturizer)

TABLE 2. Demographic Characteristics of the Study
Population

Study population

(N = 56)

Age, months,
mean ± standard deviation

21.8 ± 9.2

Male, n (%) 27 (48.2)

Race, n (%)
Caucasian 40 (71.4)
African American 2 (3.6)
Hawaiian or Pacific Islander 1 (1.8)
Other or mixed 13 (23.2)
Hispanic or Latino ethnicity, n (%) 24 (42.9)

Fitzpatrick skin type classification, n (%)
I 16 (28.6)
II 23 (41.1)
III 8 (14.3)
IV 5 (8.9)
V 4 (7.1)
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(Table 4). In addition, 72.7% of parents indicated that
the child’s skin was better protected with the body wash
than with the child’s usual product, and 87.3% fully
agreedor somewhatagreed that the cleanserfit the child’s
specific skin needs. Responses to the same questions for

the moisturizer were 76.4% and 83.6%, respectively.
When asked about preference between the test products
and the child’s usual product, 65.5% and 72.7% of
parents and legal guardians said they preferred the test
body wash andmoisturizer, respectively, and 78.2% and
81.8% indicated that they would like to continue using
the body wash and moisturizer, respectively. Additional
responses from the parent and legal guardian assessment
questionnaire are shown in Table 5.

Safety

During the course of the study, 19 subjects experienced at
least one adverse event; nine experienced one event, and
10 experienced more than one event. Of the 37 reported
adverse events, 25 (67.6%) were determined to be defi-
nitely unrelated to study products, 5 (13.5%) were
determined to be unlikely related, 3 (8.1%) possibly re-
lated, 2 (5.4%) probably related, and 2 (5.4%) definitely
related. The adverse events that were determined to be
definitely related to study products were stinging in the
eyes with use of the test product, which was experienced
twice (two episodes in the same subject). Two adverse
events were considered probably related to study medi-
cation: burning in eyes with use and scalp itch. Adverse
events that were possibly related to study products were
application site reactions, which included a break out of
the face, worsening of AD, and full body rash.

DISCUSSION

The results of this safety and tolerability study demon-
strated that the test regimen was safe and generally well
tolerated when used for infants and toddlers with a
history of AD. All subjects reported a score of 0 (none)
for signs of discomfort at all evaluated time points.
Furthermore, skin inflammation scores measured at
week 4 improved from baseline in three (erythema,
scaling and dryness, and rash) of the four parameters
evaluated, indicating that this skin care regimen is suit-

Figure 1. Transepidermal water loss measurements over
the course of the study. Three subjects were unable to attend
the week 2 visit so data were available for 51 subjects at this
time point. Vertical bars represent 95% confidence intervals.

Figure 2. Corneometer measurements over the course of
the study. Three subjects were unable to attend the week 2
visit, so data were available for 51 subjects at this time point.
Vertical bars represent 95% confidence intervals.

TABLE 3. Baseline and Postbaseline Severity of Cutaneous Irritation Tolerability Assessment

Parameter
Successes* at
baseline

Successes* after
application�

95% Confidence interval for the difference
in successes between baseline and postapplication

Erythema 19 ⁄ 56 (33.93%) 27 ⁄ 54 (50.00%) )2.14–34.28
Edema 55 ⁄ 56 (98.21%) 53 ⁄ 54 (98.15%) )5.06–4.93
Scaling and
dryness

33 ⁄ 56 (58.93%) 46 ⁄ 54 (85.19%) 10.26–42.25

Rash 47 ⁄ 56 (83.93%) 49 ⁄ 54 (90.74%) )5.53–19.15

*Success defined as a tolerability score of 0.
�Of the 56 subjects enrolled, two had evaluable data for the baseline and 2 week visits only. Data for these two subjects were included in the
worst postbaseline score assessments for signs of discomfort (upon application) but were excluded from other tolerability parameters. All
subjects exhibited or reported a score of 0 for signs of discomfort at all evaluated time points.
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able for infants and toddlers with the sensitive skin of
AD. Although many infants included in the study had
mild disease, global scores for the severity of AD were
not determined. Some of the children had erythema
scores of ‘‘severe’’ at baseline, suggesting that the results
mayapply to childrenwithvariousdegreesof severity.As
such, it provides valuable information to clinicians, be-
cause few commercially available products have been
evaluated in children with AD. Because clinical evalua-
tion of the signs and symptoms of AD can be subjective,
it is important to identify objective measures of disease
severity and skin barrier function. Previous studies have
shown good correlation between subjective evaluation of
AD severity and corneometry and TEWL, which are
objective measures of stratum corneum function (15,16).
Atopic skin is characterized by impaired ability to bind
and hold water, which is the result of a decrease in
osmotically active amino acids in corneocytes and

abnormal stratum corneum lamellae that cannot hold
water within the corneocytes (17–20). Corneometry is a
good measure of atopic disease severity and response to
treatment (15,16). In the present study, Corneometer
bioinstrumentation results showed that the skin of the
dorsal armand lower legwas significantlymore hydrated
after 2 and 4 weeks of test product use than at baseline.
TEWL is a direct assessment of the skin’s permeability
barrier and has been used to examine normal skin and
affected skin in patients with AD (15,16). In AD, an
intrinsic or secondary decrease in ceramide content of the
stratum corneum is thought to accompany the defect in
barrier function (21–23). In this study, a significant de-
crease (improvement) in TEWL scores on the leg was
observed after 2 and 4 weeks of test product use. These
results suggest that the skin barrier of these children
showed improvement during the study, which correlated
with the subjective clinical assessments of erythema,

TABLE 4. Tabulations for the Assessment Questionnaire

Very pleasant Pleasant Unpleasant Very unpleasant

n (%) n (%) n (%) n (%)

Body wash (n = 55)
Overall impression of this product 27 (49.1) 26 (47.3) 1 (1.8) 1 (1.8)
Product attributes
Texture 33 (60.0) 19 (34.5) 3 (5.4) 0
Color 28 (50.0) 27 (49.0) 0 0
Scent or smell 18 (32.7) 29 (52.7) 7 (12.7) 1 (1.8)
Foaming properties 18 (32.7) 29 (52.7) 6 (10.9) 2 (3.6)

Moisturizer (n = 55)
Overall impression about this product 34 (61.8) 21 (38.2) 0 0
Product attributes
Texture 38 (69.1) 17 (30.9) 0 0
Color 34 (61.8) 21 (38.2) 0 0
Scent or smell 28 (50.9) 20 (36.4) 7 (12.7) 0

TABLE 5. Tabulations for the Assessment Questionnaire

Strongly agree Somewhat agree Somewhat disagree Strongly disagree

n (%) n (%) n (%) n (%)

Body wash (n = 55)
Makes the skin soft and smooth 38 (69.1) 14 (25.5) 3 (5.5) 0 (0.0)
Is mild enough 38 (69.1) 11 (20.0) 6 (10.9) 0 (0.0)
Provides long-lasting hydration 32 (58.1) 12 (21.8) 9 (16.3) 2 (3.6)
Relieves dry skin 33 (60.0) 14 (25.5) 7 (12.7) 1 (1.8)
Relieves itchy skin 31 (56.3) 17 (30.9) 6 (10.9) 1 (1.8)
Is nonirritating 34 (61.8) 15 (27.2) 4 (7.2) 2 (3.6)

Moisturizer (n = 55)
Makes the skin soft and smooth 40 (72.7) 15 (27.3) 0 (0.0) 0 (0.0)
Is mild enough 41 (74.5) 11 (20.0) 2 (3.6) 1 (1.8)
Provides long-lasting hydration 38 (69.1) 14 (25.5) 3 (5.5) 0 (0.0)
Relieves dry skin 38 (69.1) 15 (27.3) 2 (3.6) 0 (0.0)
Relieves itchy skin 39 (70.9) 11 (20.0) 4 (7.3) 1 (1.8)
Is nonirritating 40 (72.7) 12 (21.8) 2 (3.6) 1 (1.8)
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edema, scaling and dryness, and rash scores. The study
design does not allow for separating the effects of the
body wash from those of the moisturizer, but the
advantage of the study design is that it represents a real-
world situation, in which cleansing and moisturizing are
usually performed in tandem.Although the results of the
present study are intriguing, it is important to note that
relative humidity, which was not actively controlled in
this study, can influence TEWL measurements (24).
Overall, these results warrant further research (e.g.,
randomized controlled trials) to evaluate the efficacy of
the test products in children with AD.

The parent or legal guardian assessment question-
naire results were favorable for the body wash and the
moisturizer for aesthetic properties, ability to help relieve
dry skin and provide long-lasting hydration, and general
opinionof the products.Additionally, the test bodywash
and test body moisturizer were perceived to have better
skin protection properties than and were preferred
overall over the child’s usual body wash or moisturizer.
Although these evaluations may not be scientifically
rigorous, they are significant because any product used
on infants must be acceptable to their parents and
guardians who purchase and then must apply these
products for extended periods. Furthermore, parents
and guardians see the infants daily and have the greatest
opportunity to assess changes in the status of their child’s
skin condition by interpreting the skin and behavioral
reactions when products are applied.

Of the 37 adverse events reported during the study,
only seven were either possibly, probably, or definitely
related to the test products. Two definitely related and
one probably related were described as stinging in the
eyes upon application, which is a known side effect of the
wash. It is now advised to avoid contact with eyes when
usingCetaphil RestoradermSkinRestoringBodyWash.

CONCLUSION

This study suggests that daily washing and moisturizing
with the test regimen in this study is safe and well toler-
ated in infants and toddlers with AD. The skin care
regimen demonstrated increases in hydration and
improvements in the skin barrier function in children as
young as 3 months old with AD defined by the Hanifin-
Rajka criteria.
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