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Objective: The present study was undertaken to study the serum IgE levels in recurrent respiratory
tract illnesses in children greater than 6 months to less than 5 years of age and to find the
correlation between them. Methods: This was a prospective observational cross-sectional study. The
study was undertaken to determine the correlation of serum IgE levels with recurrent respiratory
tract illness. A total of 99 children were included in this study. 2ml of blood was drawn by peripheral
venous phlebotomy in airtight screw-capped plastic vials for measuring serum IgE levels. The Serum
IgE level is assessed by chemiluminescence. Results: Out of 99 children, 48 children had elevated
serum IgE levels and 51 had normal serum IgE levels. Serum IgE levels were significantly higher
(66.07%) in males as compared to females (25.58%) with a p-value of 0.0003 (<0.05). The
elevation of serum IgE levels was 48.48% in all children (48 out of 99 children). It’s noticed that the
number of children suffering from RRTI and the number of children with elevated serum IgE levels
increased with increasing age. There is a significant increase in serum IgE levels from 10.00% in

infancy to 64.10% in the 49-60th month. Conclusion: This study showed an increasing number of
children with recurrent respiratory tract illness and serum IgE levels with increasing age. Males,
preterm and bottle-fed babies are more prone. There was a significant role in a family history of
recurrent respiratory tract illness in children with elevated serum IgE levels.
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Introduction
Pediatric respiratory tract illness is one of the most
common reasons for physician visits and
hospitalization and is associated with significant
morbidity and mortality. Respiratory illness (RI),
mainly involving the upper airways, is common in
children and their recurrence constitutes a
demanding challenge for the pediatricians.

A child with recurrent respiratory infections presents
a difficult diagnostic challenge. It is necessary to
discriminate between those with simply-managed
causes for their symptoms such as recurrent viral
infections or asthma, from the children with more
serious underlying pathology such as bronchiectasis
or immune dysfunction.

Recurrent infectious rhinitis is usually defined as
more than five episodes per year and recurrent
pharyngitis or tonsillitis more than three episodes
within 12 months. It is evident, that only a few
appropriate tests are enough helpful to discriminate
between a “well-being” child and a patient with
immune dysfunction.

Asthma is a chronic inflammatory disorder of the
airways involving many cells and cellular elements.
The inflammation causes swelling and narrowing of
the airway restricting the capability of air to pass
through to the lung tissue. The swelling and
narrowing of the airways cause recurrent episodes
of coughing, wheezing, breathlessness, and chest
tightness [1-3].

IgE is the least abundant of the human
immunoglobulin classes and was accordingly the
last to be discovered in the late 1960s. The
concentration of IgE in normal human sera is
between 10 and 400 ng/ml)7. Furthermore, at least
in humans, the turnover rate of IgE is much more
rapid than that of another immunoglobulin. The
half-life of IgE in the circulation is estimated at 2-
2.5 days. Sometimes the immune system reacts
unnecessarily vigorously against otherwise harmless
environmental agents, allergens.

These overreactions are termed hypersensitivity
reactions and fall into four subgroups, type’s I-IV,
depending upon the mechanism behind the action.
The type I hypersensitivity reactions are mediated
by allergen-specific IgE and are responsible for the
clinical manifestation of atopic allergies, such as hay
fever, food allergies, eczema, asthma, and
anaphylaxis, parasitic infections [4-7].

Materials and methods
Type of study: Prospective observational cross-
sectional study.

Sample size: 99 children with inclusion criteria
above mentioned.

Inclusion criteria

To diagnose RRTI, at least one of the following
criteria needs to be met (Gruppo di Studio di
ImmunologiadellaSocietáItaliana di Pediatria, 1988)

≥ 6 respiratory infections per annum

≥ 1 respiratory infection per month involving the
upper airways from September to April

≥ 3 respiratory infections per annum involving the
lower airways

Exclusion criteria

Method of collection of data Approximately 2ml
of blood was drawn using aseptic technique by
peripheral venous phlebotomy in airtight screw-
capped plastic vials for measuring serum IgE levels.
The Serum IgE level is assessed by the
chemiluminescence method. For accurate
comparison to established normal values, a fasting
morning serum sample should be obtained. The
blood was collected in a plain redtop venipuncture
tube without additives or anti-coagulants. The blood
was allowed to clot for samples. The specimen is
centrifuged to separate the serum from the cells.
The usage of contaminated devices was avoided.
Repetitive freezing and thawing were avoided. The
blood sample collected was transported immediately
to the laboratory. Serum IgE levels were measured
by the chemiluminescence method.

Normal range: 1-165 IU/ml.

Estimation of serum immunoglobulin: test
principle: Anti-IgE, covalently coupled to
Immunocap reaction vessel, reacts with the total
IgE in the sample. After washing, enzyme-labeled
antibodies against IgE are added to form a complex.
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Age group > 6 months to < 5 years.

Children with symptoms of recurrent respiratory
tract infections defined as

Age less than 6 months

Congenital heart disease.

Cerebral palsy.

Proven Immunodeficiency disorder.
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After incubation, unbound enzyme anti-IgE is
washed away and the bound complex is then
incubated with a developing agent. After stopping
the reaction, the fluorescence of the eluate is
measured. The fluorescence is directly proportional
to the concentration of IgE in the sample. To
evaluate the test results, the response for the
patient samples is compared directly to the
response for the calibrators.

Reagents: UniCAP/Pharmacia CAP System™
Washing Solution Product No. 10-9202-01, 2 bottles
(400 ml each) of Concentrate, 2 bottles (86 ml
each) of additive. The additive contains Surfactant
and 5.8 % Kathon CG. The concentrate contains
Phosphate buffer and 0.05 % Kathon CG. Store
concentrate and additive at 2-8°C until the
expiration date. Reconstitute using 5 liters of
distilled water, 1 bottle Concentrate, and 1 bottle
Additive. Mix thoroughly.

Storage: Allow the samples to thaw in the
refrigerator at 2-8º C temperature. Bring the
number of samples to be tested to room
temperature. Maintain the samples at room
temperature during the testing process. Store the
sample box back in the refrigerator at 2-8 until the
testing is completed on all the samples in the box.

Calculation: The IDM software uses Red bard 5
parameter calculations to graph the calibrator
concentrations as a log-log graph. The software
then plots the sample response on the calibration
curve to calculate the concentration into kU/L, or
IU/ml.

Statistical analysis: Continuous data were entered
into an excel sheet and analyzed using SPSS (trial
version) software. A Chi-square test was used to
find an association between elevated serum IgE
levels and other variables. The significance level
was set at less than 0.05.

Results
The present study was undertaken to determine the
correlation of serum IgE levels with recurrent
respiratory tract illness. A total of 99 children were
included in this study. Elevated serum IgE levels
were found in 48.48% of children with recurrent
respiratory tract illnesses. Male to Female ratio in
recurrent respiratory tract illness with elevated
serum IgE levels was 3.4:1 This study showed an
increasing number of children with recurrent
respiratory tract illness and serum IgE levels with
increasing age.

The recurrent respiratory tract illness and elevated
serum IgE were less in children who were
exclusively breastfed compared to not exclusively
breastfed in the initial 6 months of life. Children
born at term gestation showed a significant increase
in serum IgE levels as compared to those born
preterm.

There was a significant role in a family history of
recurrent respiratory tract illness in children with
elevated serum IgE levels. Serum IgE level was
elevated in 50% of children with increased
eosinophils, but there was no significant correlation
of % of eosinophils and serum IgE levels.

Table-1: Elevated serum IgE levels and
gender.

Sex Elevated serum IgE levels Normal serum IgE levels

Male (n=56) 37 (66.07%) 19 (33.92%)

Female (n=43) 11 (25.58%) 32 (74.41%)

Total (n=99) 48 51

Table–2: Elevated serum IgE levels-age.
Age

group

Number of

RRTI

children

Number of children with

elevated serum IgE

levels

%age with

elevated IgE

levels

P-

value

1 - 12

months

10 1 10.0% 0.12

13 -24

months

14 3 21.4% 0.30

25- 36

months

16 9 56.25% 0.07

37 -48

months

20 10 50.00% 0.24

49-60

months

39 25 64.10% 0.001

Total 99 48 48.48%  

Table-3: Elevated serum IgE levels-exclusive
breastfeeds.

Breastfeeds No. Of children with

elevated serum IgE

levels

No. Of children with

normal serum IgE levels

Exclusive breast

feeds (n=58)

16 (27.58%) 42 (72.41%)

Not exclusive

breast feeds

(n=41)

32 (78.04%) 9 (21.95%)

Total (n=99) 48 51

Elevation of serum IgE level was more (78.04%) is
not exclusively breastfed as compared to those who
were exclusively breastfed (27.58%) with a p-value
of 0.0001 (<0.05).
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Table-4: Elevated serum IgE levels –
gestational age at birth.
Gestational age Elevated serum IgE levels Normal serum IgE levels

Term (n=86) 46 (53.48%) 40 (46.51%)

Preterm (n=13) 02 (15.38%) 11 (84.61%)

Total (n=99) 48 51

Out of 48 children with elevated serum IgE levels,
46 (53.48%) were born at term gestation and only
2(15.38%) were born preterm. This is statistically
significant with a p-value of 0.01(<0.05).

Table-5: Elevated serum IgE levels –family
history of RRTI.
Family

history

Number of children with

elevated serum IgE levels

Number of children with

normal serum IgE levels

Positive

(n=20)

17 (85%) 3 (15%)

Negative

(n=79)

31 (39.24%) 48 (60.75%)

Serum IgE levels were significantly elevated in 85%
of children with a family history of recurrent
respiratory tract illnesses with a p-value of
0.001(<0.05).

Table-6: Elevated serum IgE levels-
eosinophils.

Eosinophils Elevated serum IgE levels Normal serum IgE levels

Elevated (n=8) 4(50.0%) 4(50.0%)

Normal (n=91) 44(48.35%) 47(51.64%)

50% of children with elevated eosinophils had
elevated serum IgE levels with p-value 0.93 (>0.05)
which is not significant.

Discussion
A child with recurrent respiratory infections presents
a difficult diagnostic challenge. It is necessary to
discriminate between those with simply-managed
causes for their symptoms such as recurrent viral
infections or asthma, from the children with more
serious underlying pathology such as bronchiectasis
or immune dysfunction.

The present study was undertaken to determine the
correlation of serum IgE levels with recurrent
respiratory tract illness. A total of 99 children were
included in this study.

Studies by Satwani et al and Dhar S et al showed
that clinical activity of the disease as recorded by
the "SCORAD" index can be used as an indicator of
the hematological abnormalities as well as to some
extent as a prognostic indicator.

A family history of atopy correlates with the
hematological abnormalities only if both parents are
involved and bronchial asthma is the only associated
atopic condition that correlates with the parameters
of the disease [8,9].

Stempel DA et al did a prospective longitudinal
study and studied the incidence, clinical
manifestations, and infectious etiology of respiratory
illnesses observed in a were correlated with serum
IgE values, which were used as objective markers of
atopy. The incidence of upper respiratory illness or
middle ear disease showed no correlation with IgE
values.

The number and types of viral infections are
distributed evenly throughout the population. The
results suggest that children with recurrent URI or
MED deserve evaluation for allergy only if there are
other clinical findings suggestive of atopy. Foucard T
et al on the other hand developed allergen‐specific
IgE and IgG antibodies in pollen‐allergic children
given immunotherapy.

After treatment, thirteen children tolerated ten to
10,000 times more allergen than before by naso‐
conjunctival challenge tests. Ten of the children
reacted to the same allergen dilution as before and
two reacted to a ten times weaker extract. Clinical
improvement was accompanied by increased
tolerance in most patients.

In the present study, serum IgE levels were
elevated in 48.48 % of the children, near
comparable to the study done by Satwani et al
(64.37%), and very high (85%) in Stempel et al
and was noticed very low (32%) in Foucard et al
which could be due to the variable number of
children in different studies [8-11]. Nagayama Y et
al saw total and specific IgE responses in the acute
and recovery phases of respiratory infections in
children.

The results indicated that these infections might
alter the production of total IgE and IgE specific to
common allergens unrelated to the infectious
agents. Borish L studied total serum IgE levels in a
large cohort of patients with severe or difficult-to-
treat asthma. In patients with severe or difficult-to-
treat asthma from the TENOR study, higher total IgE
levels were observed in males, children, smokers,
nonwhite racial/ethnic groups, and adults with the
childhood-onset disease.

Also, IgE levels are associated with asthma severity
among younger patients.
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In the current study number of boys with elevated
serum IgE was more than girls, which is statistically
significant (p=0.0003) Similar results were seen in
the studies done by Satwani et al (65%) and Borish
L et al (66.5%) The factor responsible for this result
could be that, the boys are more exposed to the
outdoor activities, hence, increased chances of
getting exposed to respiratory infections and
allergens [8,12-13].

Petridou ET et al did an investigation that suggests
an IgE-mediated allergic response among women
with BC in comparison to their controls. The finding
needs confirmation by immuno-epidemiological
investigation to clarify the directionality of this
association and whether laboratory-ascertained
atopy can be considered as a risk-marker of
susceptibility in the development of BC Johnsson V
et al studied that Serum IgE level was determined
in 76 monozygous and 81 dizygous like-sexed twin
pairs representing adult twins living in the Helsinki
area. Monozygous twin pairs were frequently
concordant concerning elevated IgE levels, although
some pairs were strikingly discordant, indicating
that there is a wide range of phenotypic expression
for each genotype [14,15]. In the current study, the
number of children with elevated serum IgE levels
significantly increased with increasing age with a p-
value of 0.01. This is by the study conducted on
Greek children, by Petridou et al, in children aged 1
month to 14 years, total IgE levels increased by
almost 80% per year until 5 years of age. Similarly
in a study by Johnsson et al (USA), a 60% increase
in IgE levels was observed from birth to 4 years of
age. Hamid Habib et al too had significantly
increased serum IgE levels with increasing age with
p-value 0.001 [14-16].

In the current study, serum IgE levels are
significantly elevated (78.04%) in children who
were weaned off earlier (before 6 months of age)
with a p-value of 0.01 Similar results 60% of
elevation of serum IgE levels with early weaning
was seen in the study by Satwani H et al with p-
value <0.01 and little less, 50% elevation of serum
IgE with early weaning were seen in A L Wright et al
with p-value <0.005.In the current study, children
born as preterm were less likely to have elevated
serum IgE levels as compared to those who were
born at term gestation. These values are near the
study by Siltanen et al in the study “Preterm birth
reduces the atopy in adults” showing 69% elevation
of serum IgE levels in children born at term
gestation [8,15,16,17].

Habib H worked on the role of both serum total IgE
levels and the absolute eosinophils count, total IgE
alone, absolute eosinophils count as a marker of
allergy in children. It was concluded that serum
total IgE level and absolute eosinophils count, total
IgE alone and absolute eosinophils count alone are
not a good predictor of allergy in children except
that the absolute eosinophils count can be
considered as a strong predictor of atopic dermatitis
in children. It’s found that as the child age increases
the positivity of all the tests increases also. A Study
of Serum IgE Levels among Children of 6 Months to
5 Years of Age Group Gandhi SS, Rao KR. et al
showed that an increasing number of children with
recurrent respiratory tract illness and serum IgE lev-
els with increasing age [18-19].

Respiratory morbidity is a major health problem
among children. The aim of this study by Siltanen M
et al was to compare the background of respiratory
problems of children born preterm with that of
children born full‐term, with special reference to
atopy. In conclusion, they demonstrated a
significant difference between groups in the
association of atopy with respiratory problems.

However, although atopy was not associated with a
lifetime prevalence of respiratory symptoms in
prematurely born children, an atopic predisposition
in them was found to associate with the persistence
of wheezing. Croner S et al on other hand did IgE
screening in 1701 newborn infants and the
development of atopic disease during infancy. There
was a significant elevation of serum IgE levels (with
a p-value of 0.001) in children with a positive family
history of recurrent respiratory tract illness [18-19].

The present results are near to the study by S
Croner et al, which had a family history of RRTI in
70% of the children. In this study, 50% of children
with increased eosinophils showed elevated serum
IgE levels with a p-value of 0.93(>0.05), which is
not significant. Razi E et al studied serum total IgE
levels and total eosinophil counts and their
relationship with treatment response in patients
with acute asthma. On the basis of these findings,
they concluded that serum total IgE levels,
peripheral white blood cell counts, and eosinophil
counts cannot predict the response to the
pharmacological treatment of patients with acute
asthma. The current study is not following the study
by Ebrahim et al, which showed a significant
correlation between serum IgE levels and
eosinophils with a p-value of 0.001 [18-20].
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Conclusion
This study showed an increasing number of children
with recurrent respiratory tract illness and serum
IgE levels with increasing age. Males, preterm and
bottle-fed babies are more prone. There was a
significant role in a family history of recurrent
respiratory tract illness in children with elevated
serum IgE levels. The majority of studies are
following the present study, however, some studies
results are contrary to what was inferred. Therefore
more studies with a large sample size are needed to
derive a conclusion.

What does the study add to the
existing knowledge
An increasing number of children with recurrent
respiratory tract illness and serum IgE levels with
increasing age. Males, preterm and bottle-fed
babies are more prone. There was a significant role
in a family history of recurrent respiratory tract
illness in children with elevated serum IgE levels.
More studies with a large sample size are needed to
derive a conclusion
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