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newborns at risk of atopic diseases
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Abstract
Background The clinical syndrome of atopy is associated 

antigenic stimulation as part of a type I hypersensitivity reaction.  
Since early prevention is regarded as an important cornerstone 
in the management of atopic diseases, the identification of 

Objective To determine whether cord blood IgE and IL-4 levels 
can be used as an predictor of atopy in newborns with a family 
history of atopic diseases.
Methods We conducted a cross-sectional study on healthy-term 

and non-atopic groups were examined for cord blood IgE and 
IL-4 levels. 
Result The mean cord blood IL-4 levels in the atopic and non-

correlation coefficient analysis showed no significant correlation 
between IL-4 levels and family history of atopic disease (rpb

history of atopic disease (rpb
Conclusions
to distinguish newborns with a family history of atopic diseases 
from those without. [Paediatr Indones. 2011;51:12-6].
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The clinical syndrome of atopy can 
be genetically transmitted, although 
environmental factors play a significant 
role in its development.1 Studies have 

shown that the incidence of atopy in children is 
higher if one or both parents have similar atopic 
manifestations. Atopy is associated with the type I 
hypersensitivity reaction, in which immunoglobulin 

stimulation. IgE is thought to be responsible for a 
wide range of allergic disorders.1 Allergic disease 
development starts with allergen exposure and 
studies have shown that allergen sensitization may 
occur in the fetal stage, suggesting intrauterine 
sensitization.3

Since early prevention is regarded as an 
important cornerstone in the management of atopic 

the search for predictive factors for atopy in human 
cord blood.3 Results of studies on the association 
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of neonatal IgE levels and a family history of atopic 
diseases were varied.
development of allergic inflammation. It is associated 
with the induction of isotype switching and secretion 
of IgE by B lymphocytes.
the association of cord blood IL-4 levels and family 
history of atopic diseases. The aim of this study was 
to determine if there is a relationship between family 
history of atopic diseases and cord blood IgE and IL-4
levels in newborns.

Methods

We performed a cross-sectional study carried out in 

and were limited to healthy, term newborns with 
spontaneous deliveries with a 5-minute APGAR

who consumed alcohol, cigarettes or caffeine during 
pregnancy, and from mothers who suffered from fever 
and chorioamnitis during labor.  Informed consent was 
obtained from parents. 

All newborns underwent physical and laboratory 
examinations. Medical records, which were filled 
by the authors, included mother’s name and age, 
gestational age of the newborn, sex, birth weight, 
family members with atopic diseases, and cord blood 
IgE and IL-4 levels. Birth weight was measured 
immediately after birth using an infant scale. 
Atopic disease manifestation in family members was 
determined using a standardized questionnaire for 
allergy by the International Study of Asthma and 

of atopic disease was considered positive if one 

or more family members had one or more of the 
following diseases: asthma, atopic dermatitis, rhinitis, 

All data were recorded, tabulated, and analyzed using 

statistical test and point biserial correlation 

statistically significant.  

Results 

the atopic group had two family members with atopic 
diseases, while the remaining 14 had only one each. 
The mean cord blood IL-4 and IgE levels in newborns 
from both groups are shown in Table 1

ml are shown in Table 2.
We found no correlation between IL-4 levels 

levels and family history of atopic disease were 
Table 2 shows a significant 

distribution difference in the number of newborns 
when comparing IgE levels with a cut-off point 

correlation between cord blood IL-4 and IgE levels 
by Pearson’s correlation coefficient analysis, as shown 
in Figure 1.

Table 1.  Mean cord blood IL-4 and IgE levels in newborns

Groups Atopic 95% CI Non Atopic 95% CI rpb P

IL-4, mean (SD) (μg/mL) 0.1 (0.08) 0.04-0,12 0.1 (0.16) 0.05-0.17 0.098 0.359
IgE, mean (SD) (IU/mL) 2.2 (1.98) 1.33-3.14 0.5 (0.29) 0.46-0.69 0.54 <0.001

Table 2.  Mean cord blood IgE levels in newborns with cut-off point of 1.0 IU/ml

IgE (IU/ml) Atopic (n)
n=21

Non Atopic (n)
n=29

n X2

18 2 20 P < 0.001
< 1.0 3 27 30
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Discussion

The prevalence of atopic disorders in children has 
dramatically increased globally in the past two 
decades. This increase in atopic prevalence may be 
due to several factors, such as genetic-environmental 
interaction, fetoplacental interaction, indoor allergens, 
and air pollutants.  In our sample of newborns with 

two family members with atopic diseases. A study in 

members with atopic diseases.4

A characteristic feature of atopy is a T helper 

IL-5 and IL-13.  IL-4 is critical to the development of 
allergic inflammation.
been limited on the relationship of cord blood IL-4
concentrations and family history of atopic diseases. 
Our study showed the lowest level of cord blood IL-4

atopic disease, and the highest level of cord blood 

of atopic disease.  There was a great deal of overlap 

significant difference in cord blood IL-4 levels between 
male and female newborns.

4-producing T cells in cord blood in German children 

3 In addition, 
Borres et al found that low levels of IL-4 were detected 

months, they found that the levels increased in both 

13

life had significantly higher IL-4 median levels than 
those who did not.14

Although we did not find a correlation between 
cord blood IL-4 levels and family  history of atopic 
diseases, other studies suggest the release of IL-4 may 
be influenced by other factors such as the combination 
of calcium ionophore and pahrbol esther can induce 
a higher level of IL-4.15 Several studies also suggest a 
significant correlation of cord blood IL-4 with genetic 
polymorphism.16

between increased cord blood-IgE levels in newborns 
and a family history of atopic diseases, consistent 

5 Also, we found no 
significant differences between the cord blood IgE
levels in male and female newborns, similar to previous 
reports.  Although different cord blood-IgE cut-off 
points have been proposed, we used a cut-off point 

Table 2
history of atopic diseases had cord blood IgE levels 

In our study, there was no significant correlation 
between the cord blood IL-4 and IgE levels, consistent 
with the findings of Borres et al. who observed no 
significant relationship between IL-4 levels and 
clinical outcome, nor with serum IgE levels.13 Another 
similar finding stated that in spite of the common 
features in atopic patients, such as raised serum IgE
and eosinophilia, the underlying aberrations in their 

15

IL-4 is the essential factor for induction of 
human IgE synthesis, since no substantial in vitro 
IgE production can be obtained in the absence of this 

gamma, negatively regulates the IgE synthesis induced 

different T helper cells, but they can also represent 

Figure 1.  Correlation between cord blood IL-4 
and IgE.
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function for IgE seems to be dependent upon the 

are involved in IL-4-dependent IgE synthesis, possibly 
explaining why there was no significant relationship 
between IL-4 and IgE levels.

cord blood IgE levels in newborns with a family history 
of atopic diseases. These results support the notion of 

diseases can be advised that their newborns may have a 
predisposition to atopy. Both pregnant and breastfeeding 
mothers with family history of atopy, may be advised to 
avoid foods that are often hypoallergenic. 

A limitation of this study was the determination 

history only, without performing the more objective 
Also, 

that affect the production of IgE, such as IL-13 and 
interferon . Additional genetic studies will offer 
a better understanding on the influence of genetic 
polymorphism on IL-4 release and IgE synthesis.

correlation with family history of atopic diseases. 
There was no significant correlation between the cord 
blood IL-4 and family history of atopic diseases. 
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