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Abstract. Background: Atopic dermatitis (AD) is a skin inflammatory disease that appeared at the early age of life and a journey beginning
of the development of the atopic march which can develop into allergic rhinitis and asthma in the majority of patients. Aim: To summarize the
occurrence of AD and factors that influence AD in the first 6 months of life. Material and Methods: This descriptive study included 50 infants
aged 0-6 months suffering from AD. Data were collected from a questionnaire and patient’s medical records. Results: AD incidence was more
common in boys (56%). At least 42% infants had moderate risk allergy. Consumption milk-base formula is a diet that most widely given to infants (54%). The onset of the emergence of atopic dermatitis mostly occurred at the age of 1 month (38%). Conclusion: AD mostly occurred
at 1 month of age and it is mostly caused by the consumption of milk formula. Predicting the risk of allergies and avoiding of hyperallergenic
milk formula is the key in preventing the occurrence of AD in the first 6 months of life.
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Introduction

Atopic dermatitis (AD) is an inflammatory pruritic skin disease
that occurs with peak onset in infancy, and a journey beginning of the atopic march which is progressed to allergic rhinitis and asthma in the majority of children. (Zhang et al 2011;
Leung et al 2004). A prospective study in England reported that
AD incidence at the age of 0-6 months was 21% (WadondaKabondo et al 2003). The incidence of AD generally occurred
at the first 6 months of life because the development of innate
immune system in infants is not fully working (Munasir et al
2011; M’Rabet et al 2008).
The incidence of AD is most frequently caused due to cow’s
milk consumption provided by a mother who did not give breast
milk to their infants and it will trigger cow’s milk protein allergy (CMPA), particularly in infants with atopic heredity (Hǿst et
al 2002; Smith and Ownby 2009; Hǿst and Halken 2003). The
incidence CMPA in the first year of life seems to be 2 to 3% in
developed countries. Most infants develop their CMPA symptoms before 1 month of age, within 1 week after introduction
of cow’s milk based-formula (Hǿst 2002). Cow’s milk protein
triggers the activation of Th-2 and IgE production that causes
type I and IV hypersensitivity mechanisms and resulting early
inflammation in the skin. CMPA can also be a way for other allergens such as peanut, seafood, wheat and egg to cause allergic
reactions (Safri et al 2015; O’Brien 2002).
To know that cow’s milk allergen bound to mast cells in the
skin and caused an allergic reaction, skin prick test must be performed. This test which is sensitive, fast, and easy in detecting
cow’s milk-specific IgE. Skin prick test is often used to help the
diagnostic accuracy of allergic disease in infants (Lasley and
Shapiro 2000; Hahn and Bacharier 2005).
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Exclusive breastfeeding during the first six months of life may
prevent the onset of allergy, specifically in high-risk infants.
Colostrum in breast milk will prevent allergic reactions by inhibiting the entry of foreign protein in the intestine (Leung and
Sauve 2005).

Materials and methods

A descriptive study was conducted in the Dr. Zainoel Abidin
Hospital, Banda Aceh, from January to June 2014. Subjects
were infants aged 0-6 months suffering from AD with a low,
moderate or high allergic risk and have a history of consuming
breast milk, cow’s milk or any other milk-base formula. We
excluded infants with any infection or congenital disease. The
diagnosis of AD was based on Hanifin-Rajka criteria (Hanifin
and Rajka 1980).
Primary data were collected from respondents through interviews to parents with guidance of a questionnaire that inquired
information on the type of diet given and the age of the emergence of AD symptom. Secondary data derived from patient’s
medical records. A type of diet that is given by the mothers are
grouped into exclusive breastfeeding, given concurrently with
any milk-base formula such as cow’s milk, or only given milk
formula without breastfeeding. Onset age when infants suffered
from AD in the first 6 months of age categorized as 1,2,3,4,5 or
6 months of age and the breakdown for type of diet categorized
according to each months. Secondary data from the patient’s
medical records used to obtain age, genders and family history of
allergy which is used to categorized infants into low risk, moderate risk or high risk of allergy. We assessed the risk of allergy
in subjects by counting the family atopic scores in parents and
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Table 1. Subjects characteristics (N=50)
Characteristics

n

%

Gender

Boys

28

56

Girls

22

44

Low

18

36

Moderate

21

42

High

11

22

Exclusive breastfeeding

8

16

Breastfeeding + milk formula

15

30

Allergy risk

Type of diet

Only milk formula
Positive
Negative

Skin Prick Test Result
siblings based on medical records. Subjects received a score of
2 if parents or siblings had been diagnosed with allergies by a
doctor, a score of 1 if the allergy symptoms still unconfirmed, a
score of 0 if they had no any allergy symptoms. Subjects were
divided into low, moderate or high risk for allergy based on the
total score (Anggraeni et al 2014). Informed consent was obtained after we explained the purpose of the study. The study
protocol was approved by the ethical committee of University
of North Sumatra. To describe subjects characteristics we used
univariate analysis.

Results

A total 50 infants aged 0-6 months suffering AD were included to this study. AD incidence was more common in boys than
girls, 28 (56%) vs. 22 (44%), respectively. At least 21 infants
(42%) had moderate risk allergy. Consumption only milk-base
formula is a type of diet that most widely given by the mothers
to 27 infants (54%) (Table 1).
The onset of the emergence of atopic dermatitis in the first 6
months of age, that mostly occurred at 1 month of age were
seen in 38%. Consumption only milk-base formula is a type
of diet that most widely given to AD infant 1 month old (10
cases) (Table 2).
Table 2. Onset age of the emergence of atopic dermatitis in the
first 6 months of age and the breakdown for type of diet according to each months (N=50).
Onset age of
Type of diet
the emergence
n (%)
of atopic
EBF*
BMF**
MF***
dermatitis
1 month
19 (38)
5
4
10
2 months
13 (26)
2
5
6
3 months
5 (10)
1
2
2
4 months
7 (14)
3
4
5 months
4 (8)
1
3
6 months
2 (4)
2
*EBF = Exclusive breastfeeding.
**BMF = Breastfeeding + milk formula.
***MF = Only milk formula.
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27

54

13
37

26
74

Discussion

Early onset of allergies during the first 6 months of life may
be influenced by many factors, such as Asian race/ethnicity, a
family history of atopy, male gender and age of infant (Safri
and Putra 2015; Keski-Nisula et al 2010). In our study, all infant are Asian race and most of them have the risk of allergy
in the family. This explain why the incidence of AD generally
occurred at the first 6 months of life. This study also found that
38% of infants suffering from DA at 1 month of age. At this
age the baby should still exclusively breastfed, but in our study
approximately 53% of infants have obtained only milk formula
from their mother’s and this is also a major trigger the onset of
AD at an early life (Schoetzau et al 2002).
Exclusively breastfeeding should protect the infant from allergic disease, but atopic dermatitis that has happened in the first
month of life might influence the mother’s decision to continue
exclusive breastfeeding. This is because the mothers may give
the impression that breast milk is a causative agent of AD. When
in fact giving breastfeeding for a month is not fully protect the
infants from AD. However breastfeeding might be the cause of
AD due to hyperallergenic food intake from the mother (von
Berg et al 2003; Munasir et al 2011).
Atopic dermatitis that has occurred at the early age of life can
develop into allergic rhinitis and asthma in the future (Leung
et al 2004). The incidence of AD generally occurred at the first
6 months of life because the development of innate immune
system in infants is not fully working (Munasir et al 2011;
M’Rabet et al 2008).
Exogeous factors such as cow’s milk consumption in the first 6
months of life will increase the production of interleukin (IL)4, IL-5, IL-10 and IL-17 secreted by T helper (Th)-2 and T
regulatory cell (Treg) (Safri et al 2015; Hǿst and Halken 2003;
Rottem et al 2008). Furthermore, production capacity of interleukin-5 (IL-5) as a marker of Th-2 cytokine activity in boys
is higher girls therefore boys had greater risk to suffer from allergy than girls (Sheriff et al 2001). Similar with previous report, this study found that AD incidence was more common in
boys (56%). Other study also reported during the early age of
life, boys had earlier onset of AD than girls (Eller et al 2009).
Family history of atopy significantly associated with an increased risk of AD during first 6 months of life. The Copenhagen
Prospective Study on Asthma in Childhood (COPSAC) and
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other cohort revealed that a maternal history of AD or other
atopic symptoms are significantly related to AD in the first 6
months of life. In addition, a paternal history of AD also related
to an increased risk for AD in infants, but other atopic condition such as asthma and allergic rhinitis were not related to an
increased risk for AD (Halkjær et al 2006; Moore et al 2004;
Sugiyama et al 2007).
Ushiyama et al (2002) reported that hypersensitivity reactions
and subsequent allergic disease in newborn can result from maternal diet during pregnancy. But previous study also suggest maternal hyperallergenic food avoidance during pregnancy seems
no benefit in preventing the occurrence of allergy in infants at
an early life (Munasir et al 2011; Fälth-Magnusson et al 1987).
Predicting the risk of allergies based on family history of atopy and do a prevention of exogenous factors such as hyperallergenic foods is the key in avoiding the occurrence of AD
(Kjellman 1998). In addition, feeding a hydrolyzed formula
during the first 4 months of life as a substitute is very helpful
in reducing the risk of AD in the first year of life (von Berg et
al 2003; Safri and Putra 2015).
Using skin prick test to conclude the formula or breast milk as
a cause of AD can result in bias.

Conclusion

The emergence of AD mostly occurred at 1 month of age and it
is mostly caused by the consumption of milk formula. Predicting
the risk of allergies based on family history of atopy and do an
avoidance of hyperallergenic milk formula is the key in preventing the occurrence of AD in the first 6 months of life.
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