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Abstract
Background and objectives: Allergic diseases are among major pediatric issues as they are highly prevalent and
chronic. Therefore, identification of factors contributing to allergic disease could play a significant role in prevention of
these conditions. This study aimed at investigating the IgE level in newborn’s umbilical cord blood and its relationship
with some maternal factors.
Methods: A cross-sectional study was conducted in 101 mothers and their newborns in Babol, Iran 2016. The sam‑
ples were selected using non-probability convenience sampling. Information including newborn sex, gravidity, history
of allergy before and during pregnancy (asthma, allergic rhinitis, eczema, hives, food allergy, and drug allergy), family
history of allergy among mothers, history of exposure to secondhand smoke and pets, and delivery techniques was
recorded. The IgE levels in newborn umbilical cord blood and maternal serum were measured using an IgE kit and
ELISA technique.
Results: The newborns included 53 females (52.5%) and 29 mothers had vaginal birth (28.7%). History of exposure
to secondhand smoke was found in 15 samples (14.9%), and 18 participants reported exposure to pets (17.8%). The
median IgE levels in newborns and their mothers were 0.41 and 98.6, respectively. In general, IgE level in all newborns
was within the normal range, but, it was higher than normal in 15 mothers (14.9%). The IgE level was significantly
higher in male newborns than that of the female newborns (p = 0.011). There were no significant differences in the
IgE levels of mothers and their newborns on the basis of delivery technique and history of exposure to pets (p > 0.05).
Conclusion: In this study, the IgE level in all newborns was within the normal range, and sex was found to be an
effective factor in IgE levels.
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Background
Allergic diseases are a common problem with an
increasing prevalence over the past decades, and a
prevalent illness among children in Iran [1, 2]. There
are several reports on increasing prevalence and severity of its side effects worldwide [3, 4]. Atopic diseases
develop in people with a genetic background. However,
some environmental factors, such as pediatric infectious diseases, exposure to allergens, socioeconomic
status of families, and lifestyle play a pivotal role [5].
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Accordingly, there is a growing interest in initial prevention of atopic diseases. Early diagnosis of vulnerable groups during prenatal period is the first essential
step towards prevention and provision of a better treatment [6]. It seems that IgE in cord blood is a product
of the fetus by the 11th week of gestation, which does
not typically cross the placental barrier [7]. The role of
umbilical cord blood IgE in prediction of atopic propensity was first proposed in a few decades ago as a
valuable measure to identify newborns at high risk of
atopy in future [8, 9]. The antepartum period has a vital
role in evolution of the immune system which, in turn,
has a long-run effect on health throughout the life span,
therefore, fetal exposure to the intrauterine allergens
is thought to be a significant factor in this regard [10].
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Due to following reasons, the identification of effective factors may have a significant role in prevention of
allergic diseases:
i. high prevalence and chronicity of allergic diseases
have made them major challenges in today’s healthcare systems
ii. there are differences between different regions
regarding the level of allergens, specifically those
that cross the placental barrier.
This study aimed at investigating the IgE level in umbilical cord blood of a population of newborns in Babol,
Iran to specify the relationship between this level and
some maternal variables.

Methods
This cross-sectional study was conducted in the mothers
and their newborns, attending Babol Rouhani Hospital
for giving birth during the fall and winter of 2016–2017.
The participants were selected using non-probability
convenience sampling. The minimum sample size estimation was approximately 100 patients based on p = 0.6,
a = 0.05, and d = 0.1. Data was collected by recording the
following information: demographic information (newborn sex, gravidity, season of birth, etc.), history of allergy
before and during the pregnancy (asthma, allergic rhinitis, atopic dermatitis, urticaria, food allergy, and drug
allergy), mother with a family history of allergy, history
of exposure to secondhand smoke and pets, and delivery method. After obtaining the informed consent from
parents, 1 cc of maternal serum and newborn umbilical
cord blood samples were taken. The sampling was done
using a 2 cc syringe. The samples were stored at 2–8 °C
and then delivered to the laboratory for measurement of
the total IgE. The IgE level in umbilical cord blood samples was examined using an IgE kit and nephelometry
technique. High IgE level suggested that the mother and
newborn blood cells were mixed. Therefore, cases with
high IgE levels (n = 3) were excluded. The IgE levels in
newborn umbilical cord blood and mother serum were
measured using an IgE kit and ELISA technique. Based
on kit handbook, IgE less than 13, 81 and 127 (IU/ml) for
age less than 1, 1–7 years and more than 8 years, respectively, was considered as normal level. Parents provided
informed consent for umbilical cord blood sampling.
Data were analyzed in SPSS16 and Mann–Whitney U
test was applied to compare the IgE level in mothers and
their newborns based on different variables. In this study,
the significance level was set at lower than 0.05. The one
sample Kolmogorov–Smirnov test was used to investigate normal distribution of IgE level.
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Results
This study was conducted in 101 mothers and 101
newborns. The mean age of mothers was 30.7 ± 5.2
(17–41 years old). The mean maternal age of the participants was 38.4 ± 0.9 years old. Data about the distribution of sex, gravidity, and delivery technique is presented
in Table 1. Data shows that 53 newborns were female
(52.5%) and 29 mothers had vaginal birth (28.7%).
There were three mothers with allergic problems during labor (3%), one had a history of allergy (1%), and one
mother was found with a family history of allergy (1%).
Nine people had a history of underlying diseases (8.9%),
including blood pressure disorder (n = 1), diabetes
(n = 2), diabetes with blood pressure (n = 2), hypothyroidism (n = 2), and sarcoidosis (n = 2). There was a history of exposure to secondhand smoke in 15 participants
(14.9%), and 18 reported exposure to pets (17.8%).

Table 1 The distribution of IgE level in mothers and their
newborns based on some related factors
IgE

Median Interquartile Mean SD
range

p-value

Sex
Mother
  Female

43.8

86.9

95.5

113.7 0.286

  Male

38

87.6

102

161

  Female

0.3

0.2

0.31

0.22

  Male

0.4

0.45

0.53

0.53

61.7

81.3

120.4 0.394

106.2

105.5

144.1

0.3

0.36

0.2

0.3

0.43

0.47

81.37

92.1

128.9 0.717

135.6

180.7

Newborn
0.011

Delivery
Mother
  NVD

49

  Cesarean section 38.9
Newborn
  NVD

0.3

  Cesarean section 0.35

0.937

Passive smoking
Mother
  No

40.5

  Yes

87.1

113.8

Newborn
  No

0.4

0.3

0.44

0.42

  Yes

0.2

0.4

0.25

0.31

0.014

99.6

142.3 0.915

94

116.8

Pet exposure
Mother
  No

41.8

88.7

  Yes

39.4

114.9

Newborn
  No

0.3

0.3

0.38

0.33

  Yes

0.3

0.35

0.57

0.67

0.591
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The median IgE levels (IU/ml) in newborns and their
mothers were 0.41 and 98.6, respectively. In general,
IgE level of all newborns was within the normal range;
whereas, it was higher than normal level in 15 mothers
(14.9%).
The distribution of IgE level in mothers and their newborns is presented in Table 1, based on the newborn sex,
delivery method, and exposure to secondhand smoke and
pets during the pregnancy. The IgE level in male newborns was found to be significantly higher than that in
female newborns (p = 0.011). In addition, the IgE level
in newborns born to mothers with a history of prenatal
exposure to secondhand smoke was significantly lower
(p = 0.014). There was no any significant relationship
between other cases.

Discussion
In present study, the IgE level of all newborns was within
a normal range, but it was higher than normal range in 15
mothers (14.9%). In an investigation of 763 childbirths,
including 724 term births and 39 preterm births 14%
of mothers had high levels of IgE [11]. This is consistent with current results. But, Hernandez et al. reported
high levels of IgE in umbilical cord blood (53.7%) [12].
Studies have shown that the IgE levels in mother and
newborns may have a role in future development of
allergic diseases. A cohort study showed that the risk of
allergy development at the age of 4 (OR = 2.92) and 10
(OR = 1.73) was significantly correlated with increased
IgE level in newborn umbilical cord blood [13]. Hence,
neonatal IgE level is believed to be correlated with allergic diseases, specifically in early childhood.
In current study, significantly higher levels of IgE were
seen in male newborns (p = 0.011). Consistent with our
findings, Petrovičová et al. also found that the IgE level in
umbilical cord blood was higher in male newborns [14],
so, the sex is an important factor concerning the IgE level
[11]. In contrast, some reported no significant relationship between the sex and umbilical cord blood IgE [15].
Higher levels of IgE in male newborns might be related
to higher prevalence of atopy and allergic diseases in boys
[16].
In current study, delivery method did not significantly
influence the IgE levels of mothers and their newborns.
But Nabavi et al. showed a relationship between the
umbilical cord blood IgE and delivery method [7]. Similarly, Petrovičová et al. reported that the IgE level was
higher in newborns born by cesarean section than those
born via vaginal birth. These different rates might be due
to low number of samples and vaginal births in our study.
The IgE level was found to be significantly lower in newborns of 15 mothers (14.9%) with a history of exposure to
secondhand smoke (p = 0.014). In contrast, Gurbuz et al.
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showed no significant correlation between exposure to secondhand smoke and umbilical cord IgE level [17].
In the current study, the IgE levels of mothers and their
newborns was not significantly different based on the
childbirth method Two studies investigating the relationship between prenatal exposure to pets and IgE level in
newborn umbilical cord revealed different results. Hernandez et al. showed that having pets could influence the
umbilical cord IgE level [12], but Gurbuz et al. reported no
significant relationship between exposure to pets and IgE
level in newborn umbilical cord [17]. The latter finding is
consistent with present results [12].
This study was associated with some limitations, including lack of a control group. The researchers suggest further
studies with greater sample size, as of longitudinal studies
into the effect of IgE level in newborns with allergic diseases during childhood.

Conclusion
Results showed that the IgE level in all newborns was
within the normal range, but sex was found to be an effective factor.
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