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EFFECTIVENESS OF ENHANCING THE SKIN BARRIER SINCE EARLY 
INFANCY TO PREVENT INFANTILE ATOPIC DERMATITIS AND FOOD 
SENSITIZATION: A RANDOMIZED CONTROLLED TRIAL    
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Background: Atopic dermatitis (AD) mainly affects young children. The primary prevention of AD 
was investigated among high-risk infants. 
Objective: The study aimed to determine whether enhancing the skin barrier since early infancy would 
affect primary prevention and food sensitization. 
Methods: A randomized controlled trial of 60 high-risk infants with a family history of atopy, aged up 
to 10 weeks, were enrolled. They were randomly assigned to either the intervention group receiving 
an inhouse emollient (cold cream) or the control group receiving only routine skin care education.  
The dermatologic assessment was recorded at ages 2, 4, 6, 8, 9 and 12 months. The skin prick test (SPT) 
with the top eight food allergens was performed at nine months. 
Results: Fifty-six infants contributed to the study. A total of 11 (19.6%) developed AD, comprising   
7 (24.1%) in the intervention group and 4 (14.8%) in the control group, with p = 0.380. Only 39 infants 
undergoing SPT with food sensitization found among 6 (15.4%) infants were comparable between  
the two groups (p = 0.674). 
Conclusion: We could not conclude that enhancing the skin barrier among high-risk infants could  
prevent AD and food sensitization. 
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Introduction 
 Atopic dermatitis (AD) is a chronic inflam-
matory dermatosis affecting mostly high-risk in-
fants with a family history of atopy. Infants with 
AD presented dry skin with chronic and recurrent 
pruritic eczematous rashes in particular areas of 
the skin. The well-known 1980 Hanifin and Ra-
jka criteria have been the most recognized di-
agnostic criteria, which many institutes have 
modified.(1,2) The prevalence of AD in Thailand 
proposed by the International Study of Asthma 
and Allergies in Childhood or ISAAC Phase III, 
reported a prevalence of 13.5% in the age group 
6 to 7 years, and 7.2% for the age group 13 to 
14 years.(3) A prevalence study among adults 
ranged from 2.1 to 4.9%,(4) while the trends of 
disease occurrence are increasing globally.  
Children with AD are also at increased risk of  
allergic rhinitis (AR), asthma and food allergy. 
Furthermore, the impact of the disease can lead 
to a significant socioeconomic burden due to  
a chronic course and inevitably impact the  
quality of life among patients and their family 
members.(5-6) Recently, one online survey study 
in the US in 2019 reported the median annual  
AD expense at US $600.(7) Factors responsible 
for developing IAD are multifactorial, including 
genetic, environmental, immune dysregulation 
and dysfunctional skin barrier.(8) Skin barrier 
dysfunction and immune dysregulation are the 
key pathogenesis of IAD.(9) Thus, the hypothesis 
of the effectiveness of enhancing the skin barrier 
since early infancy to impede penetration of  
allergens may play an essential role in prevent-
ing AD. During the past ten years, efforts to study  
the modalities impacting disease prevention 
have become a concern worldwide.(10) Among 
those methods, studies have suggested that  
routine emollients used in early infancy could 
prevent AD, especially among high-risk infants. 
Several cohort studies provided evidence of both 
pros and cons for enhancing the skin barrier 
during the early life period.(11-14) The dual-aller-
gen exposure hypothesis proposed that epicuta-
neous sensitization occurs through a damaged 
skin barrier, permitting allergen penetration  
leading to food allergy.(15-18) We conducted a 
study investigating whether enhancing the skin 

barrier since early infancy among infants from 
atopic families would affect primary prevention 
and food sensitization of AD.  
 
Methods
 The Institutional Review Board approved  
this clinical study, Royal Thai Army Medical  
Department (reference number: IRBRTA 256/2563),  
according to the ethics principles of the Decla-
ration of Helsinki (1975), including its revision. 
The study was registered in the Thai Clinical  
Trials Registry and obliged to disclose details 
of the 24 mandatory items of the WHO Inter-
national Clinical Trials Registry Platform (Trial 
identification number was 20201118001). Before 
enrolling infants, written informed consent to 
participate in the study was obtained from  
parents or legal guardians. 

Participants 
 Babies born from families (first-degree relative) 
with at least one allergy problem, including AD, 
AR, food allergy or asthma, attending the labor 
rooms or well-baby clinic at Phramongkutklao 
Hospital, a tertiary care center in Bangkok, Thai-
land, from 17 June 2020 to 19 February 2021 were 
eligible for the study. A randomized controlled 
trial was conducted at the Pediatric Outpatient 
Department, Phramongkutklao Hospital. 
 The inclusion criteria were all newborn babies 
from atopic families with a minimum gestational 
age of 37 weeks to 10 weeks postpartum. Ex-
clusion criteria were infants with significant 
congenital anomalies, abnormal skin manifesta-
tions related to genetic abnormalities or immu-
nodeficiency syndrome, emollient use within two 
weeks and disagreement of their parents to enter 
the enrollment.

Patient enrollment and randomization
 At the maternity ward, nursery and Pediatric 
Outpatient Department, eligible babies were  
enrolled and randomly assigned by a block of four 
randomizations within sealed opaque envelopes 
to either the intervention group, using an inhouse 
emollient (cold cream) or a control group: routine 
baby skin care. 
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Procedures 
 The infants in the intervention group received 
an inhouse cold cream at every visit, the amount 
of emollient depending on their age, such as  
60 g monthly for infants less than four months old, 
90 g monthly for infants aged 4 to 8 months old 
and 120 g monthly for infants aged more than 
eight months old. In the inhouse, cold cream  
is a water-in-oil emulsion formulated and manu-
factured by the Department of Pharmacy, Phra-
mongkutklao Hospital, which has a basic formula-
tion containing white petrolatum, liquid paraffin, 
cetyl alcohol, sodium lauryl sulfate, methylpar-
aben, propylparaben and purified water and no 
ingredients known to have a detrimental effect 
on the skin barrier suitable for the dry skin type. 
According to a study by Thitthiwong et al.(13), 
applying the inhouse cold cream and following 
good skin care practices from early infancy could 
effectively prevent atopic dermatitis among high-
risk infants. Applying the inhouse cold cream to 
the whole body and face was recommended ex-
cept for the perioral and periorbital areas at least 
once daily within 3 to 5 minutes after bathing. The 
parents were asked to carry the empty transparent 
bottles of the inhouse cold cream to the clinic or 
take a picture to show their compliance with the 
emollient used. Education to caregivers concern-
ing feeding practices and good baby skin care 
was provided to parents in both groups at every 
visit. The infants were followed up at 2, 4, 6, 8, 9 
and 12 months. Pediatric dermatologists assessed 
all patients at every visit to evaluate the devel-
opment of AD using Hanifin and Rajka criteria.  
The record forms were completed by another 
investigator, reporting types of milk feeding 
(breastmilk or infant formula), bathing frequency 
and duration, other skin products used such as 
soap, pets, inhouse smoking, and compliance 
with emollient use (in the intervention group).  
In the intervention group, adverse events  
including skin infection, stinging, exanthema 
and allergic reaction to the emollient and urticar-
ia from inhouse cold cream use, were obtained  
by interviews and recorded. The control group 
was advised not to use the emollient. Skin prick 
tests (SPT) with the eight common food aller-
gens, including cow milk, soy, egg white, egg 

yolk, wheat, peanut, fish and mixed shellfish were  
performed at age nine months among all  
participants by the pediatric allergist who was 
also blinded to the infants’ group assignment.            
                                                              
Statistical analysis
 Based on a related study by Thitthiwong et 
al., we estimated a 10% dropout rate in Bangkok  
and calculated that 114 patients were needed for 
this study. Baseline variables were analyzed and 
presented as mean with standard deviation (SD) 
or median (min-max) for continuous variables 
and calculated using frequency and percentage  
for categorical variables. Comparisons between 
two independent data sets were analyzed  using  
Chi-square or Fisher’s exact tests for categorical 
data and independent sample t-test or Mann- 
Whitney U test for continuous data. Prevalence 
was compared between two independent data 
sets using Chi-square or Fisher’s exact test.  
Mean age was compared between two independent 
data sets using an independent t-test or Mann- 
Whitney U test. The Chi-square test was used 
to compare the number of infants receiving  
a diagnosis of AD. Fisher’s exact test was used 
to compare the number of infants undergoing 
SPT in both groups and multivariate analysis 
was employed between infants receiving a di-
agnosis of AD and nonAD. The analyses used  
STATA/MP12 Version (Stata Corp, TX, USA) and  
p <0.05 was considered statistically significant. 
   
Primary and Secondary Outcomes
  The primary outcome was to compare the 
prevalence of AD between the intervention and 
control groups using Hanifin and Rajka diagnos-
tic criteria.(1,2) The secondary outcomes were to 
investigate the average age of developing AD, 
to compare the prevalence of food sensitization 
by SPT for common food allergens assessed by  
a pediatric allergist at the age of 9 months,  
to study adverse events of an inhouse cold cream 
in the intervention group and to study factors  
affecting AD development and food sensitization.     
                                                                                
Results 
 We informed 132 families whose infants were 
eligible to participate in this study. Due to 
COVID-19 restrictions during this study from 
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17 June 2020 to 19 February 2021, we could not 
enroll more infants to achieve the total of 114  
infants as calculated. Of those 132 families, 60 
infants were enrolled and randomly allocated to 
one of the two groups: 30 in the control group 
and 30 in the intervention group. Four families 
were lost to follow-up during the clinical trial: 
one infant in the intervention group and three in 
the control group. The remaining 56 infants, 29 
in the intervention group and 27 in the control 
group, participated until the end of this study. 
However, 17 infants (13 in the intervention group 
and 4 in the control group) could not be followed 

up at the hospital due to COVID-19 restrictions. 
After receiving permission, we had to assess their 
clinical symptoms and interview their parents 
via phone and video. These 17 infants were also  
lost to appointments for SPT at nine months old. 
The flow chart of all participants is shown in  
Figure 1. The baseline characteristics of the 56 
infants were comparable in both groups such as 
sex, body weight, family history of atopy, bathing  
duration, detergent use, types of feedings,  
inhouse smoking and pets, as shown in Table 1.    
Primary and secondary outcomes

Figure 1. Participants flow chart in the study

*Number of infants being assessed for skin lesion and interviewed by video calls due to pandemic of  COVID-19  

9-month assessment with SPT =23
9-month assessment without SPT =4*

Total of 27 infants to be analyzed 

660 infants born at the study hospital from June 2020-February 2021 

9-month assessment with SPT =16
9-month assessment without SPT =13*

Total of 29 infants to be analyzed 

Lost to follow up = 1 Lost to follow up = 3

Block of 4 randomization

60 enrolled infants

132 infants with family history of atopy 

Intervention group =30 Control group = 30

Table1.  Baseline characteristics of participants

 Control group (n=27)  Intervention group (n=29)
 n (%) n (%)

Gender
Male 14 (51.85) 12 (41.38)

Bodyweight (grams)
Mean ± SD 3106.67 ± 415.14 3072.45 ± 447.81
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 Control group (n=27)  Intervention group (n=29)
 n (%) n (%)

Family history of atopy
2 parents with atopy           5 (18.52) 5 (17.24)
Siblings with atopy 4 (14.81) 5 (17.24)
Families with food allergy 4 (14.81) 2 (6.90)
Environmental exposures
Bathing duration

<10 minutes 27 (100.00) 28 (96.55)
>10 minutes - 1 (3.45)

Detergent use      9 (33.33) 7 (24.14)
Types of milk ingestion
     Breast-feeding only     14 (51.85) 13 (44.83)
     Infant formula + breast-
     feeding     13 (48.15) 16 (55.17)
Smoking in house

None 25 (92.59) 21 (72.41)
Smoking 2 (7.41) 8 (27.59)

Pets; cats 3 (11.11) 3 (10.34)
Pets; dogs 7 (25.93) 8 (27.59)

Table1.  Baseline characteristics of participants (Cont.)

 The 56 high-risk infants received clinical  
assessment visits up to 12 months old by pediatric 
dermatologists in our institute to determine 
whether they met the AD diagnostic criteria 
based on Hanifin and Rajka diagnostic criteria 
for AD. Of those, 11 (19.6%) infants developed 
AD, 7 (24.1%) in the intervention group compared 
with 4 (14.8%) in the control group, without  
statistical significance (p = 0.380). The primary  
outcome is shown in Table 2. The median age of 
developing AD was four months in the control 
group and six months in the intervention group. 
The median age of onset of AD was comparable 
between the two groups. To compare the preva-
lence of food sensitization, the pediatric allergist 
in our hospital performed SPT among high-risk 
infants at the age of 9 months for the eight top food 
allergens, including cow milk, soy, egg white, 
egg yolk, wheat, peanut, fish and mixed shellfish. 
Overall, 39 infants underwent SPT with food  
sensitization, revealing 6 (15.4%) infants, 3 (13.04%) 
in the control group, comparable with 3 (18.75%) 

in the intervention group (p = 0.674). Egg white 
was the most common food allergen sensitized 
in both groups. The food sensitization in both 
groups is shown in Tables 3 and 4. None of 
the participants diagnosed with AD developed 
food sensitization with clinical food allergy.  
No complications including skin infection,  
stinging, exanthema or allergic reaction to  
emollient and urticaria, were found using the 
inhouse cold cream in the intervention group 
during this study.  
  
Discussion 
 In this study, we investigated the hypothesis 
of enhancing the skin barrier during early infancy 
as the primary prevention of AD and possibly  
decreasing food sensitization among at-risk in-
fants. This clinical trial was conducted a second 
time after the positive result in our related study.(13) 

Theoretically, emollients reduce skin permea-
bility, improve hydration and repair a defective 
stratum corneum. Various studies have proposed 
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Table 2. Atopic dermatitis (AD) between the two groups

 
Control group 

(n=27)
Intervention group 

(n=29) p-value

 n (%) n (%)  
0.380

NonAD 23 (85.2) 22 (75.9)
AD 4 (14.8) 7 (24.1)  

Table 3. Infants undergoing skin prick tests between the two groups

 Control group 
(n=23)

Intervention group 
(n=16)

p-value

 n (%) n (%)  
0.674†

No sensitization 20 (86.96) 13 (81.25)
Food sensitization 3 (13.04) 3 (18.75)  

Abbreviation: †, Fisher’s exact test

Table 4. Food allergen sensitization among infants receiving SPT between the two groups

Control group 
(n=23)

Intervention group 
(n=16) p-value

 n (%) n (%)  
Cow milk 0.503†

No sensitization 21 (91.30) 16 (100.00)
Sensitization 2 (8.70) -

Soy NA
No sensitization 23 (100.00) 16 (100.00)
Sensitization - -

Egg white 0.631†
No sensitization 21 (91.3) 13 (81.25)
Sensitization 2 (8.70) 3 (18.75)

Egg yolk 0.162†
No sensitization 23 (100.00) 14 (87.50)
Sensitization - 2 (12.50)

Wheat NA
No sensitization 23 (100.00) 16 (100.00)
Sensitization - -

Peanut NA
No sensitization 23 (100.00) 16 (100.00)
Sensitization - -
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Control group 
(n=23)

Intervention group 
(n=16) p-value

 n (%) n (%)  
Fish NA

No sensitization 23 (100.00) 16 (100.00)
Sensitization - -

Shellfish
No sensitization 23 (100.00) 16 (100.00) NA
Sensitization - -

Abbreviations: NA, not analyzed; †, Fisher’s exact test

Table 4. Food allergen sensitization among infants receiving SPT between the two groups (Cont.)

positive effects of this modality such as those by 
Simpson and Horimukai, and negative effects 
in a recent study.(11, 12, 19) Skjerven conducted a 
multicenter, cluster-randomized trial using a 
large sample size and did not support using these  
interventions to prevent AD before one year.(19)  
In addition, Chalmers et al.(14) in the UK used 
Diprobase cream or DoubleBase gel, which are 
common in the UK National Health Service and 
have mechanistic evidence for their skin barrier 
function but without clear benefit of emollients for 
AD prevention. Our study might have reached 
the same conclusion due to the small sample 
size. However, one of the distinctive features of 
our study compared with related negative studies 
is that Thailand is situated in the tropical 
dry forest biome. This may have affected the  
results to differ from the negative studies by 
Chalmers et al.(14) in the UK and Skjerven et al.(19) 

in Norway and Sweden,which are situated 
in or near the cool, temperate, moist forest biome. 
Overall, 11 (19.6%) high-risk infants in this 
study developed AD at 4 to 6 months without 
exhibiting significant differences between  
groups (p = 0.380). To enhance the skin barrier 
in our study, participants in the intervention 
group received an inhouse cold cream, a hospital 
formulation consisting of liquid paraffin, white 
petrolatum, cetyl alcohol, sodium lauryl sulfate, 
methylparaben, propylparaben and purified 
water, applied to the whole skin within 3 to 5 
minutes after bathing and padding. The emol-
lient in our study might not have used the 
same formulation as those in other studies. 

Our study showed no association between our  
inhouse cold cream use and other adverse effects 
for up to one year. We could not discover any 
other factors such as the family history of  
atopy, skin product use, bath duration, types of 
milk feeding, smoking or pets inhouse to have 
influenced AD development.
 We could not demonstrate any significant  
effects of emollients on preventing allergic  
sensitization to food allergens, especially the  
top eight. The SPT results at nine months in 
our study showed similar proportions of infants  
sensitized in both groups. We also could not  
conclude whether emollient use influenced the 
risk of developing food allergies. In addition, a 
systematic review showed the adverse effects of 
this modality for the primary prevention of AD 
and food allergy.(20) Due to the restrictions im-
posed by the COVID-19 pandemic, we could 
not recruit the target number of participants we 
planned for our study. As a result, we did not find 
any difference between infants with and without 
IAD. This study’s limitations included the short 
follow-up visits and the small number of partici-
pants. More evidence for the primary prevention 
of IAD still needs further investigations. Emol-
lients might have to be applied multiple times 
daily to exert a protective effect. Intervention for 
longer than one year and a more significant num-
ber of participants might be required. Although 
we could not reach the target number of partic-
ipants, we hope this research will inspire and  
advance the development of preventive modali-
ties for atopic dermatitis.
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Conclusion                                                                                                                         
 We could not conclude that enhancing  
the skin barrier among high-risk infants could 
prevent AD and food sensitization.                                                                                                        
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