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ABSTRACT 

 

Objective: The aim of the study was to compare 

the effect of 1% ceramide, 10% lanolin and 10% 
urea cream in improving skin barrier function of 

mild childhood atopic dermatitis after 14 days of 

administration.  
Method: The study was conducted at the 

Pediatric Dermatology Clinic of the 

Dermatology and Venereology Department, Dr. 

Wahidin Sudirohusodo Hospital, and network 
hospitals in Makassar using a double-blind, 

randomized clinical trial. There were 16 

children with mild atopic dermatitis included in 
this study, and they were divided into 4 

treatment groups. Patients were randomly 

assigned to receive 1% ceramide cream, 10% 
lanolin cream, 10% urea cream, or vaseline 

(control group). Tewameter TM300 was being 

used to measure transepidermal water loss 

(TEWL) in the cubital fossa and popliteal fossa 
before and after 14 days of cream application. 

The data was analyzed using paired T-test. 

Result: Decrease in TEWL after 7 days in 1% 
ceramide, 10% lanolin, 10% urea and vaselin 

album were 13,71; 12,02; 11,45; and 9,43 

consecutively. After 14 days, a more significant 

TEWL decrease in 1% ceramide, 10% lanolin, 
10% urea and vaselin were 24,46; 21,63; 20,73; 

and 17,33 consecutively, with p<0,05.  

Conclusion: This study showed that 1% 
ceramide cream is more effective in reducing 

TEWL compared to 10% lanolin, 10% urea, and 

vaselin in children with atopic dermatitis after 
14 days of application. 
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INTRODUCTION 

 Atopic dermatitis (AD) is a common 

chronic-relapsing, inflammatory skin 

disease that occurs mainly in young children 

and baby, although it may happen in any 

age. AD may decrease patient’s quality of 

life. 
[1,2] 

The prevalence of AD has increased 

globally. The prevalence of this disease in 

children is quite high, reaching 

approximately 80% if both parents have a 

history of atopic dermatitis. 
[3] 

In Indonesia, 

according to the Indonesian Pediatric 

Dermatology Study Group (KSDAI), atopic 

dermatitis is one of the 10 most common 

skin diseases in children. A retrospective 

study in Outpatient Clinic at Prof. Dr. R. D. 

Kandou general hospital in Manado, North 

Sulawesi, Indonesia, from 2010-2012 

showed an increase in the number of cases 

every year. 
[4] 

Based on data from Pediatric 

Subdivision in Outpatient Clinic of 

Dermatovenereology department, Dr. 

Wahidin Sudirohusodo Hospital, Makassar, 

Indonesia for 5 years (January 2003 - 

December 2007), there were 184 new cases 

of atopic dermatitis which most commonly 

occured in patients aged 5-14 years (30%) 

followed by 1-4 years old (15%) and 1-11 

months old (12%). 
[5] 

Atopic dermatitis most 

commonly occurred at age 2 months and 1 

year old (60%), while 30% of AD was seen 

at 5 years old and only 10% in population 

ages between 6 to 20 years old. 
[6]

 

The etiopathogenesis of atopic 

dermatitis is still not fully understood. 

Several studies have revealed that AD is the 

result of interaction between genetic 
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susceptibility, skin barrier dysfunction, 

immunological factor, environmental factor 

and psychological factor. Genetic 

susceptibility for DA may cause defect on 

skin barrier and immune system.
 [7-9]

 

Barrier dysfunction in atopic 

dermatitis skin is mainly attributed to 

significantly decreased levels of ceramides 

in the stratum corneum.
 [10]

 Ceramide acts as 

a water modulator and a permeability barrier 

by forming multi-layered lamellar structures 

with other lipids between cells in the 

stratum corneum layers. 
[11] 

It is well known 

that ceramide 1 and 3 level are lower in 

atopic dermatitis compared to healthy skin. 

Some studies suggest that adding ceramide 

into a moisturizer or making lipid-like 

moisturizers might give a beneficial effect 

in atopic dermatitis skin. However, a recent 

study showed that from three different 

moisturizers, one of which was a ceramide-

dominant cream, found no significant 

difference in disease severity as 

monotherapy in mild to moderate atopic 

dermatitis. 
[12]

 

The structures of lanolin have a 

similar chemical composition and properties 

with lipidic matrix of the stratum corneum. 
[13] 

Lanolin is not frequently used due to the 

potential allergenicity and unpleasant odor.
 

[14]
 

This study aimed to compare the 

effect of 1% ceramide cream, 10% lanolin, 

and 10% urea cream in improving skin 

barrier function based on TEWL level in 

children with mild AD.  

 

METHODS 

 This study was conducted at the 

Pediatric Dermatology Clinic of the 

Dermatovenereology Department, Dr. 

Wahidin Sudirohusodo Hospital, and 

hospital networks in Makassar, South 

Sulawesi, Indonesia, from July to 

September 2016. Patients were collected 

with consecutive sampling written informed 

consent was obtained from each patient. 

This study was a double-blind randomized 

clinical trial design and was approved by the 

Hospital’s Institutional Review Board.  

Study population was atopic 

dermatitis patients aged 2-14 years old who 

met the inclusion and exclusion criteria. 

Data were collected using a questionnaire 

which includes history taking and 

dermatological examination. Photographs 

were taken at the initial and each visit. 

Patients were divided into four groups, 

group 1 was given 1% ceramide cream, 

group 2 was given 10% lanolin cream, 

group 3 was given 10% urea cream, and 

group 4 as control was given vaselin album 

for 14 days.  

 The TEWL of each patient skin were 

examined in the cubital fossa and popliteal 

fossa using Tewameter® TM 300 on day 7 

and day 14. Emollient were used twice daily 

after bath for 14 days. At each visit, side 

effects such as itchiness, erythema, pain and 

stinging sensation were recorded. 

The TEWL value interpreted as a 

normal condition at 0-25 g/h/m2, strained 

condition at 26-30 g/h/m2, and critical 

condition at >30 g/h/m2. Collected data 

were presented in table and graphic. Data 

collection and analysis were done using 

paired T-test and p value <0.05 considered 

as statistically significant. 

 

RESULTS 

 A total of 16 patients were included 

in this study. TEWL examination was done 

on the cubital fossa and popliteal fossa from 

all patients. The characteristics of the mild 

childhood AD patients based on atopy 

history were listed in table 1. Most patients 

(31.25%) had more than one characteristic 

of personal history of atopy, whereas only 2 

patients (12.5%) did not have any family 

history of atopy. 

 
Table 1. Characteristics of mild childhood AD patients based 

on atopy history 

Characteristics N % 

History of other atopy 

None 

Bronchial asthma 

Allergic rhinitis 

>1 characteristics 

 

4 

4 

3 

5 

 

25 

25 

18,75 

31,25 

History of atopy in the family 

None 

Bronchial asthma 

Allergic rhinitis 

Atopic dermatitis 

>1 characteristics 

 

2 

3 

5 

3 

3 

 

12,50 

18,75 

31,25 

18,75 

18,75 
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Table 2 shows a significant decrease 

in TEWL value in each group after 

application of moisturizer for 7 days. There 

was a decrease in TEWL value from 

36.08±5,88 to 22,37±6,94 (13,71) in group 

1; 35,25±6,65 to 23,23±8,23 (12,02) in 

group 2; 34,49±8,30 to 23,04±8,24 (11,45) 

in group 3; and 31,38±6,70 to 21,95±7,20 

(9,43) in group 4. A significant decrease in 

TEWL value was observed in group 1 

compared to control group (vaselin), while 

the results of group 2 and 3 were not 

statistically different from control. 

 
Table 2. Effect of Ceramide cream, Lanolin, urea compared to control on day 0 and 7 after application 

Intervention N TEWL (Mean ± SD) Decreased TEWL Paired T-test 

H0 H7 

1% Ceramide 4 36,08±5,88 22,37±6,94 13,71
c
 p=0,000 

10% Lanolin 4 35,25±6,65 23,23±8,23 12,02
bc

 p=0,000 

10% Urea 4 34,49±8,30 23,04±8,24 11,45
ab

 p=0,000 

Control 4 31,38±6,70 21,95±7,20 9,43
a
 p=0,000 

Paired t-test, 
a
 and 

ab
 showed no significant changes (p>0.05), 

ab
 and 

bc
 showed no significant changes, 

a
 and 

c
 showed significant changes. 

 

Table 3 shows a significant decrease in 

TEWL value in each group after application 

of moisturizer for 14 days. There was a 

decrease in TEWL value of 36.08±5,88 to 

11,62±3,58 (24,46) in group 1; 35,25±6,65 

to 13,62±5,68 (21,63) in group 2; 

34,49±8,30 to 13,76±6,12 (20,73) in group 

3; and 31,38±6,70 to 14,05±5,70 (17,33) in 

group 4. A significant decrease in TEWL 

was noted in group 1 compared to control 

group (vaselin), while group 2 and 3 were 

not statistically different from control. 

 
Table 3. Effect of Ceramide cream, Lanolin, urea compared to control on day 0 and 14 after application 

Intervention  N TEWL (Mean ± SD) Decreased TEWL Paired T-test 

H0 H14 

1% Ceramide 4 36,08±5,88 11,62±3,58 24,46
c
 p=0,000 

10% Lanolin 4 35,25±6,65 13,62±5,68 21,63
bc

 p=0,000 

10% Urea 4 34,49±8,30 13,76±6,12 20,73
ab

 p=0,000 

Control 4 31,38±6,70 14,05±5,70 17,33
a
 p=0,000 

Paired t-test, 
a
 and 

ab
 showed no significant changes (p>0.05), 

ab
 and 

bc
 showed no significant changes, 

a
 and 

c
 showed significant changes. 

 

Table 4 shows a significant decrease in 

TEWL value in each group after application 

of moisturizer from day 7 to day 14. There 

was a decrease in TEWL value from 

22,37±6,94 to 11,62±3,58 (10,75) in group 

1; 23,23±8,23 to 13,62±5,68 (9.61) in group 

2; 23,04±8,24 to 13,76±6,12 (9,28) in group 

3; and 21,95±7,20 to 14,05±5,70 (7,89) in 

group 4. A significant decrease in TEWL 

was noted in group 1 compared to control 

group (vaselin), while the results of group 2 

and 3 were not statistically different from 

control. 

 
Table 4. Effect of Ceramide cream, Lanolin, urea compared to control on day 7 and 14 after application 

Intervention N TEWL (Mean ± SD) Decreased TEWL Paired T-test 

H7 H14 

1% Ceramide 4 22,37±6,94 11,62±3,58 10,75
bc

 p=0,000 

10% Lanolin 4 23,23±8,23 13,62±5,68 9,61
ab

 p=0,000 

10% Urea 4 23,04±8,24 13,76±6,12 9,28
ab

 p=0,000 

Control 4 21,95±7,20 14,05±5,70 7,89
a
 p=0,000 

Paired t-test, 
a
 and 

ab
 showed no significant changes (p>0.05), 

ab
 and 

bc
 showed no significant changes, 

a
 and 

c
 showed significant changes. 

 

Table 5 shows decreased TEWL value with 

application of topical Ceramide, Lanolin, 

Urea, and vaselin for 7 days. Strained 

TEWL became normal on day 7 although 

critical TEWL still can be found. On day 14, 

there were no patients with abnormal skin 

barrier in the 1% ceramide group. However, 

subjects with strained TEWL were still 

found on day 7 and day  

14. 
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Table 5. Effect of Ceramide cream, Lanolin cream, Urea cream on day 7 and 14 based on TEWL 

Intervention Initial TEWL Day 7 Day 14 

Value Normal Strained Critical Normal Strained 

1% Ceramide  Strained (n=2) 2 0 0 2 0 

Critical (n=14) 8 4 2 14 0 

10% Lanolin  Strained (n=5) 5 0 0 5 0 

Critical (n=11) 5 2 4 10 1 

10% Urea  Normal (n=2) 2 0 0 2 0 

Strained (n=4) 4 0 0 4 0 

Critical (n=10) 4 3 3 10 0 

Control  Normal (n=3) 3 0 0 3 0 

Strained (n=4) 4 0 0 4 0 

Critical (n=9) 5 2 2 8 1 

 

DISCUSSION 

Atopic dermatitis is an inflammatory 

skin disease characterized by intense 

pruritus with a chronic and relapsing course. 

It is usually associated with high level of 

serum immunoglobulin E (IgE) and the 

presence of atopy history, such as bronchial 

asthma, allergic rhinitis, and AD found in 

patients and their families. 
[15] 

Our study showed that most of the 

patients included in this study had more 

than one atopy manifestations. Fourteen 

patients had other history of atopy in the 

family. Bronchial asthma was the most 

common atopy history found in this study. It 

is similar with study by Anastasia et al that 

found bronchial asthma was the most 

common atopy history found in atopic 

dermatitis patient. Atopic dermatitis usually 

is accompanied with history of atopy in the 

family. 
[16]

 Tay et al found 52% of atopic 

dermatitis patients had no history of other 

atopy. 
[17]

 

This study showed that changes in 

TEWL value were significant in the cubital 

fossa area or popliteal fossa area. TEWL 

value was consistently decreased in all 

groups for 7 days and became normal after 

14 days of application. Two subjects 

showed an increase in TEWL value in the 

cubital fossa after 14 days of intervention. It 

may be caused by environmental factor or 

intense exposure to air conditioner. 
[18]

 

 A significant decrease in TEWL 

value was found 7 days and 14 days after 

the application of 1% ceramide. Ceramide 

may improve permeability of damaged skin 

barrier. 
[13] 

Byeong et al found a significant 

decrease of TEWL value in AD patients 

after 14 days application of ceramide. 
[14] 

Simpson et al also found a significant 

clinical improvement in terms of decrease in 

TEWL value after application of ceramide 

for 4 weeks. Skin barrier function was 

improved as shown by reduced TEWL 

value. 
[19]

  

This study showed a statistically 

significant decrease in TEWL value 

(p<0.05) before and after application of 

10% urea, but it was not significantly differ 

compared to control group. Study by 

Setyaningrum and Hutomo in patients with 

atopic dermatitis found ceramide level 

increased by 30% and clinical improvement 

in terms of xerosis, pruritus, and erythema 

with topical application of 10% urea. 
[20]

 

Bissonnette et al found decrease in 

SCORAD index of patients with atopic 

dermatitis using 5% urea and 10% urea. 
[21]

 

Study by Grether-Beck et al aimed to 

evaluate urea application on cutaneous 

barrier function in 21 healthy human 

volunteers. After 4 weeks of once daily 10% 

urea application, there was no significant 

decrease in TEWL, while 20% urea 

significantly improved skin barrier function, 

shown as a 31% decrease in TEWL levels. 
[22]

  

Significant decrease in TEWL value 

was also found on day 7 and day 14 in 

control group. It is well known that 

petrolatum has occlusive properties on skin 

surface and may prevent or decrease water 

loss from the skin. 

Statistical analysis was done using 

paired T-test. It was found that 1% 

Ceramide cream have a higher decrease in 

TEWL value compared to other 

moisturizers, followed by 10% lanolin, 10% 

urea, and vaselin album. A decrease in 
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TEWL value was higher after 7 days of 

application compared to 14 days of 

application, but it was not statistically 

different. 

Mixture of 3 main fat ingredients of 

stratum corneum consist of ceramide, 

cholesterol, and fatty acids with a 

proportion of 3:1:1 and concentration 

around 1-2% can accelerate skin barrier 

regeneration. 
[23]

 All subjects showed 

significant decreased in TEWL value 

compared to initial TEWL measurement. In 

the TEWL strained category, skin barrier 

begin to normal after 7 days, while in 

critical category, abnormal skin barrier may 

still be found. There were no patients had 

abnormal skin barrier after application for 

14 days, except 1 subject using lanolin and 

vaselin with strained TEWL. In strained 

TEWL, ceramide and urea may increase 

speed of TEWL repair in 7 days, compared 

to lanolin and vaselin which require more 

than 14 days. 

We recommend a further study with 

a larger sample size and compare the 

effectiveness of these moisturizers with 

different concentrations as an alternative 

moisturizer to overcome skin dryness in AD 

patients. A longer period of study is also 

recommended to further evaluate TEWL 

value after stopping the administration of 

the moisturizers. 

 

CONCLUSION 

Application of 1% ceramide cream, 

10% lanolin, 10% urea, and vaselin album 

for 14 days in children with mild atopic 

dermatitis may reduce TEWL value. 1% 

ceramide cream give a significant difference 

and a better effect compared to other 

emollients applied until day-14. Application 

of 1% ceramide cream and 10% urea for 7 

days resulted in a rapid decrease in TEWL 

value compared to 10% lanolin, and vaselin 

album based on categorical TEWL.  
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