Hong Kong J. Dermatol. Venereol. (2009) 17, 181-189

Original Article
Efficacy and safety of pseudo-ceramide containing
moisture cream in the treatment of senile xerosis

NM Luk

, HC Lee

, KLE Hon

, K Ishida

Objective: To study the efficacy and safety of a pseudo-ceramide containing moisture cream
among Chinese patients with xerosis. Method: This was a single arm study with 30 elderly
home residents recruited. After two-week wash out period, a pseudo-ceramide containing
moisture cream were applied twice daily to the test areas (volar aspect of forearm and lateral
aspect of calf) by nursing staff. The clinical symptoms, clinical xerotic severity scores and
dermoscopic pictures were obtained before and after 3 weeks of treatment. The skin hydration
and trans-epidermal water loss were measured before and at 1, 2 and 3 weeks after treatment
commenced. Any adverse effect during the study was recorded. The acceptability of the test
moisture cream was also enquired at the end of the study. Results: After 3 weeks of treatment
with the moisture cream, there was a significant time-dependent improvement in skin hydration.
The effect of the moisture cream on the trans-epidermal water loss (TEWL) was equivocal with
a transient beneficial effect during the first two weeks but was not sustainable in the third
week. On the clinical symptoms, there was a significant improvement in dryness, roughness
and itch, but with no difference in the symptoms of tightness, scaliness, erosions and hotness.
There was also a significant improvement in the clinical severity scores and dermoscopic
appearance. No adverse event was reported. The moisture cream was well accepted by the
subjects. Conclusion: A pseudo-ceramide containing moisture cream was able to increase
skin hydration and might be able to decrease trans-epidermal water loss in elderly patient
with xerosis. It improved some of the subjective symptoms of xerosis, the clinical xerotic severity
score and dermoscopic appearance.

Dermatology Research Centre, The Chinese
University of Hong Kong, Hong Kong
NM Luk, FHKCP, FRCP(Glas)
HC Lee, PhD(HKU)
Department of Paediatrics, The Chinese University
of Hong Kong, Hong Kong
KLE Hon, FAAP
Global R&D, Personal Health Care, Kao Corporation,
Japan
K Ishida, MS
Correspondence to: Dr. NM Luk
Room 94035A, 7th Floor, Clinical Science Building,
Prince of Wales Hospital, Shatin, N.T., Hong Kong

182

NM Luk et al

Keywords: Epidermal functions, moisture cream, pseudo-ceramide, senile xerosis

Introduction
Senile xerosis is a common skin problem among
the elderly. The prevalence of senile xerosis in an
elderly home was more than 40%.1,2 The clinical
features of xerosis include scaling, papulation,
roughness, loss of luster and secondary changes
of excoriation and fissuring. Patients may feel itchy
especially at night time.3 The causes of senile
xerosis are multifactorial.4 One of the main causes
is the reduced production of ceramide with age
which is an important component of stratum
corneum in maintaining skin hydration.5,6 The
present study aimed to assess the effect of 3 weeks
twice daily application of a pseudo-ceramide
containing moisture cream (Curel®, Kao, Japan)
on (i) subjective symptoms, (ii) clinical signs and
(iii) parameters of epidermal barrier function at
volar forearm and lateral leg among elderly
Chinese patients with xerosis. The safety and
acceptability of the test moisture cream was also
assessed.

Methods
Thirty elderly patients (age >65) with xerosis were

recruited at a nursery home under the care of
Shatin Hospital, Hong Kong in early January of
2009. Informed consent was obtained after
detailed explanation. After a two-week washout
period, the test cream (Curel®, Kao, Japan) was
applied to the volar aspect of the forearm and
the lateral aspect of the lower leg by nursing staffs
twice a day for a period of 3 weeks. The subjects
were allowed bathing with soap or bathing liquid
but were forbidden to use any other moisture
cream on the test sites. Before the application,
the subjects were asked about the symptoms of
xerosis. The baseline signs of xerosis was assessed
by attending physicians according to EEMCO
guidance.7 Dermoscopic pictures were taken of
the tested sites. The procedures were again
repeated 3 weeks later at the end of the study
period. Skin hydration and trans-epidermal water
loss (TEWL) of the test sites were measured with
Corneometer® CM 825 and Tewameter® TM 300
(C+K, Germany) respectively according to the
instructions8,9 at the beginning of the study. The
measurements were taken in the afternoon within
an enclosed room under a regulated temperature
of 25±2oC and relative humidity of 50±5% after
an acclimatizing period of 15 minutes. The
measurements were repeated 1, 2 and 3 weeks
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after the start of the study. Any adverse effect
encountered was to be reported to the investigator
immediately by the nursing staffs during the study.
At the end of the study period, the subjects were
also asked about the acceptability of the tested
product. This study was approved by the ethical
committee of the Chinese University of Hong
Kong.

Statistical analysis
SPSS (version 10) was used for analysis. The
Wilcoson Sign Ranked test for paired results of
skin hydration and trans-epidermal water loss was
used to see the difference before and 3 weeks
after treatment. Fisher’s exact test was used to
analysis for the change in clinical severity of
xerosis.

Results
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while only 5% of the female subjects had. Both
groups did not have any history of drug allergy
and 1 female patient had a history of allergic
bronchitis.

Skin hydration
There was a time-dependent increase in the mean
skin hydration at the test sites. Before treatment,
the mean baseline skin hydration was 32.3±
1.6 a.u. (volar forearm) and 26.5±1.1 a.u. (lateral
leg). After 1 week of treatment, these values
increased to 38.6±1.6 a.u. (volar forearm) and
33.4±1.7 a.u. (lateral leg). After 2 weeks of
treatment, they were further increased to 39.7±
1.3 a.u. (volar forearm) and 34.1±1.6 a.u. (lateral
leg). At the end of the third week, the values
reached the highest 42.8±1.5 a.u. at the volar
forearm and 39.3±1.5 a.u. at the lateral leg,
which were 32% and 48% above the baseline level
(Table 1, Figures 3 & 4).

Trans-epidermal water loss

Thirty-four subjects were recruited at the
beginning of the study. However 4 patients
dropped out for varies reasons. One died after
admission into the hospital. Three refused
further participation in the study. Thus, 30
subjects remained for analysis. The age
distribution and medical diseases were shown
in Figures 1 and 2. Fifty percent of the male
subjects had the habit of using moisture cream

The mean TEWL decreased significantly in the
first two weeks but was not sustained in the third
week. The mean baseline trans-epidermal water
loss was 6.4±0.4 g/m2.hr (volar forearm) and
7.2±0.4 g/m2.hr (lateral leg). After 1 week of
treatment, they were significantly (P<0.05)
decreased to 5.3±0.4 g/m2.hr (volar forearm) and
6.2±0.3 g/m2.hr (lateral leg). After 2 weeks of
treatment, they further dropped to 5.0±0.2 g/m2.hr
(volar forearm) and 5.8±0.2 g/m2.hr (lateral leg).
However at the end of the 3 week, the TEWL rose

Figure 1. Age distribution of subjects.

Figure 2. Medical diseases of subjects.

Subjects
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Table 1. Patients characteristics and results of study
Patient population
Enrolled (N=34)
Males/Females (completed the study) 10
Discontinued
1
Lost to follow-up
Evaluable (N=30)
Efficacy

−

20
3
0

Skin hydration
Volar forearm
Lateral leg

Baseline

1 week

2 week

3 week

32.3±1.6
26.5±1.1

38.6±1.6*
33.4±1.7*

39.7±1.3*
34.1±1.6*

42.8±1.5*
39.3±1.5*

TEWL (Trans-epidermal water loss)
Volar forearm
Lateral leg

6.4±0.4
7.2±0.4

5.3±0.4*
6.2±0.3*

5.0±0.2*
5.8±0.2*

6.0±0.2
6.0±0.2*

No

Yes

p value

21
26

6
1

0.100

11
22

16
5

0.005*

8
21

19
6

0.001*

5
19

22
8

0.000*

4
21

23
6

0.000*

17
24

10
3

0.054

18
21

9
6

0.544

16
23

11
4

0.066

Subjective symptoms (n=27)†
Q1 (tightness)
Baseline
Week 3
Q2 (dryness)
Baseline
Week 3
Q3 (roughness)
Baseline
Week 3
Q4 (itchiness)
Baseline
Week 3
Q5 (severity)
Baseline
Week 3
Q6 (scaliness)
Baseline
Week 3
Q7 (erosion)
Baseline
Week 3
Q8 (hotness)
Baseline
Week 3
Clinical xerotic severity scores (n=30)‡
Baseline
Week 3

Grade 0 or 1 Grade 2 or above
2
28
25
5

p value
0.000*

Safety
No report of any adverse event with the use of curel moisture cream during the study
Acceptability
Curel moisture cream was well accepted by the subjects
Dermoscopic appearance
There was an improvement in the dermoscopic appearance of the tested sites
Notes:*Statistically significant. †3 subjects were too deaf to communicate, hence only 27 subjects were assessed; For the
symptom scores: those with no symptoms will be designated 0, while those with symptom 1. (For question 5, those with
mild symptom will be designated as 0 and those with moderate, severe or very severe itch will be designated 1). ‡For the
clinical severity scores: grade 0 and 1 was designated as 1; grade 2 and above was designated 2 in the analysis.
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back to 6.0±0.2 g/m 2.hr (volar forearm) and
6.0±0.2 g/m 2 .hr (lateral leg). Hence, the
maximum percentage decrease was at the second
week with 21% at the volar forearm and at 19%
lateral leg (Table1, Figures 5 & 6).
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no significant difference in tightness, scaliness,
hotness and erosions before and after treatment
(Table 1 and Appendix 1).

Clinical xerotic severity scores

Eight questions based on symptoms of xerosis
were enquired. Though there was a general
improvement of symptoms in all these questions,
only questions on dryness, roughness, and itch
showed statistical significance. However there was

Before treatment, 2 subjects had a severity score
of 1, 13 subject had a severity score of 2, 14
subjects had severity score of 3 and one subject
had a severity of scores of 4. After 3 weeks of
treatment, 25 subjects had no more xerosis while
5 subjects suffered from a mild degree of xerosis
with a score of 1 (Table 1).

Figure 3. Change of volar forearm skin hydration over
time.

Figure 4. Change of lateral leg skin hydration over
time.

Figure 5. Change of TEWL of volar forearm over time.

Figure 6. Change of TEWL of lateral leg over time.

Subjective symptoms
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Adverse events
Adverse effects were reported according to the
guideline of good clinical practice. There was no
adverse event reported during the course of the
study (Table 1).

Acceptability
The pseudo-ceramide containing moisture cream
was well accepted by the subjects.

Dermoscopic appearance
There was improvement in the dermoscopic
appearance with decreased scaliness and
increase in shininess of the treated areas
(Appendix 2).

Discussion
Senile xerosis (SX) is a common skin problem
among elderly and account for more than 40%
of the skin problems within institutionalized
elderly. In a survey involved 300 elderly patients
living in 3 nursing homes in Ankara, Turkey, it
was found that 45.3% of patients had xerosis.1
In another study of 398 patients in Tainan City,
southern Taiwan, 58.3% of the subject had
xerosis which was statistically correlated with an
age range of 80-90 years.2
Dry skin is itchy and especially so at night time. It
is not uncommon to find elderly patients frequently
scratch their skin or use very hot bath to alleviate
their symptom. Lichenification and excoriation
could result and sometimes even secondary
bacterial infection and cellulitis. It is therefore
important to treat senile xerosis.
There are multiple causes for senile xerosis. Low
ambient humidity, cold winds, frequent or
prolonged bathing in hot water, overuse of soap
and infrequent use of moisture cream 4 and
decrease of intercellular lipids in stratum
corneum with age are important factors in the
development of xerosis. 10 To replenish the
decreased ceramide in elderly skin is one of the
strategies to revert xerosis.

Ceramide is an important component of stratum
corneum lipid (SCL) and has been shown to
possess the highest water holding capacity in the
bi-lamellar lipid layer of the extra-cellular space.11
Since natural ceramides are expensive to produce
and may cause apoptosis,12 synthetic ceramides
had been used in moisture creams to mimic the
function of natural ceramides. It has been shown
in various studies that pseudo-ceramides are able
to decrease transepidermal water loss and to
improve skin hydration.13,14
The present study tried to assess the usefulness of
a pseudo-ceramide containing moisture cream
(Curel ®, Kao, Japan) in elderly patients with
xerosis. Our study has demonstrated the beneficial
effect of pseudo-ceramides in improving the skin
hydration in elderly after three weeks of treatment
in a time-dependent fashion. The arm hydration
increased from 32.3 to 42.8 a.u. while the leg
hydration increased from 26.5 to 39.3 a.u. The
percentage of improvement was higher (49%) at
the drier lower leg than the less dry arm (33%).
The continual increase in the skin hydration could
signify that our subjects had a very dry skin and a
steady hydrated state was not achieved even with
three weeks of treatment.
The symptom of itch, qualitatively and
quantitatively has significant improvement. It is
important as it probably reduces the itch-scratch
cycle which may reduce the chance of excoriation
and secondary bacterial infection. It would be of
interest if we could actually measure the scratching
behaviour in these patients.
Dermoscopic appearance has shown
improvement in patients with mild, moderate and
severe xerosis. We found that it is a useful adjunct
tool for assessing dry skin and is superior to clinical
photography. However, it is important to mark
the exact sites for legitimate comparison.
We could only demonstrated a transient
improvement in the trans-epidermal water loss.
The skin barrier function was improved in the first
two weeks with the TEWL dropped from the initial
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6.4 and 7.2 to 5.0 and 5.8 g/m2.hr for the arm
and leg respectively. However the TEWL started to
rise on the third week. Whether the test cream
could repair the degenerated epidermal
dysfunction remained to be shown. A larger
sample size may be able to answer this important
question.
Nonetheless, the test product is relatively safe as
there was no adverse event encountered in the
study and all the subjects graded the product as
acceptable.
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Appendix 1. Xerotic symptoms questionnaire
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Appendix 2. Dermoscopic appearances of different xerotic severity before and after treatment at volar forearm
and lateral leg. Upper panel, mild xerosis; middle panel, moderate xerosis and lower panel severe xerosis.

