[ DOI: 10.7860/NJLM/2023/62297.2777 ]

[ Biochemistry Section }

NITIN TANGRI', NEERU BHASKAR?, PRABHAKER MISHRA?, PRIYANKA TANGRI*

ABSTRACT

Introduction: Immunoglobulin E (IgE) plays a crucial role in
various allergic diseases. These antibodies are produced in
response to allergenic environmental stimuli, and their blood
levels strongly correlate with allergy manifestations. Elevated
IgE levels have been considered a powerful predictor of future
asthma development. While several studies have explored the
association between total serum IgE levels and demographic
and environmental factors, no such study has been conducted
in this region of India.

Aim: To estimate total serum IgE levels and examine their
association with age and gender in the adult population of
Haryana, India.

Materials and Methods: A cross-sectional study was conducted
in the Department of Respiratory Medicine, Adesh Medical
College and Hospital, Shahabad (M), Kurukshetra, Haryana, India.
The records of patients, who visited the department between
September 2015 and December 2020 were screened. Data on

INTRODUCTION

The IgE serves as a mediator of allergic reactions triggered by
exposure to specific allergens [1]. It constitutes approximately
0.05% of total immunoglobulin levels in the body, making it the
least abundant isotype [2]. IgE, upon binding to allergens, elicits an
inflammatory response, becoming a characteristic feature of various
allergic conditions. Previous studies have reported differences in
serum total IgE levels based on ethnicity, age, and gender [3,4],
although some studies have contradicted these findings and found
no significant association between serum IgE and age or gender [5].
Moreover, studies have suggested physiological or environmental
disparities in IgE-mediated immune responses between males and
females [2,6]. Therefore, demographic and environmental factors
may serve as predictors of total IgE levels in adults, which should
be considered when examining the relationship between IgE levels,
allergy markers, inflammation, and airway disease [6,7].

Due to the global increase in the prevalence of allergic diseases,
physicians strive to promptly identify patients with such conditions,
and serum total IgE level estimation can aid in achieving this goal.
However, it has been observed that interpreting IgE levels should
also take into account age and gender differences [1]. Considering
these aspects, the present study aimed to assess the relationship
between age, gender, and serum total IgE levels among the adult
population in a tertiary care health setting in Haryana, as no such
study has been conducted in this region of India.

MATERIALS AND METHODS

The present cross-sectional study was conducted in the
Department of Respiratory Medicine, Adesh Medical College and
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serum total IgE levels, age, and gender were collected from 360
patients (21-80 years, both sexes) with available information.
Statistical analyses were performed using Statistical Package for
Social Sciences (SPSS) version 23.0 software.

Results: The mean age of the study participants was 36.80+18.30
years. Out of total 360 patients included, 198 (55%) were males
and 162 (45%) were females. Male gender (odds ratio=1.68)
was a significant (p<0.05) independent risk factor, while age <30
years (odds ratio=1.68) and age 31-50 years (odds ratio=1.15)
were insignificant (p>0.05) risk factors for abnormal serum total
IgE levels.

Conclusion: Significant gender variation was observed in total
serum IgE levels, while age showed insignificant variation.
Physicians should consider these factors when examining the
relationship between serum total IgE levels, allergy markers,
and airways disease.

Hospital, Shahabad (M), Kurukshetra. Data were collected from
medical records between September 2015 and December 2020
and analysed from February 2021 to July 2021. The study received
approval from the Institutional Ethics Committee (vide no. AMCH/
IEC/2021/01/03, dated 15.01.2021). As it was a retrospective
study utilising patient records, consent from the patients was not
required.

Inclusion criteria: Patients of either sex, aged between 21-80
years, with available data for the variables of age, gender, and total
serum IgE levels, were included in the study.

Exclusion criteria: Patients aged <21 years and those with
incomplete data were excluded from the study.

Sample size calculation: Assuming that two out of three patients
visiting the Department of Respiratory Medicine met the study
criteria, with a proportion of 66.7% having abnormal IgE levels,
and considering a minimum two-sided 95% confidence interval
with a 5% margin of error, the estimated minimum sample size
was 342. Therefore, a total of 360 patients were included in the
final analysis. The sample size was determined using software
(Power analysis and sample size version -16, PASS-16, NCSS,
LLC, USA).

Study Procedure

Aseptically, 5 mL of venous blood samples were collected from
the ante-cubital vein of the subjects after an overnight fasting
of 10-12 hours using a dry disposable syringe. The blood was
transferred to a sterile, dry, acid-washed vial, allowed to stand
for half an hour, and after clot formation, the supernatant was
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centrifuged. Total IgE levels were estimated in serum using a
two-site immunoenzymometric assay on the TOSOH AIA-360
immunoanalyser. The detectable range of total serum IgE was
3-4000 IU/mL. Measurements below 3 1U/mL or above 4000 U/
mL were expressed as 3 IU/mL or 4000 IU/mL, respectively. A
reference value of 214 |U/mL was considered based on the age
of the analysed patients [8]. Serum total IgE levels (IU/mL) were
further categorised as abnormal (>214) or normal (<214).

STATISTICAL ANALYSIS

Continuous variables were presented as mean+standard deviation
or median (interquartile range), while categorical variables were
expressed as frequencies (%). The independent samples t-test
was used to compare age between genders, while the Mann-
Whitney U test and Kruskal-Wallis H test were used to compare
serum total IgE values between genders and age groups,
respectively. Spearman’s rank correlation coefficient was
employed to determine the correlation between age and serum
total IgE levels. Classification and Regression Trees (CART)
analysis was utilised to visually present homogeneous subgroups
for predicting abnormal total IgE levels. Binary logistic regression
analysis was used to assess independent predictors of IgE based
on age groups and gender. Mean and 95% confidence intervals
were represented using error bars. The correlation coefficient
between age and IgE levels of the study participants was
displayed using a scatter plot. A p-value <0.05 was considered
statistically significant. Statistical analyses were performed using
SPSS version 23.0 software.

RESULTS

The present study included a total of 360 outpatients of either sex
who visited the Department of Respiratory Medicine for treatment.
Among these patients, 198 (55%) were males and 162 (45%) were
females. The mean age of the patients was 36.80+18.30 years.
When examining the mean total IgE levels among patients in different
age groups, it was found that patients aged <30 years and those
aged >50 years had higher total IgE levels compared to patients
in the 31-50 years age group (p=0.117) [Table/Fig-1]. The mean
age of the study patients was similar between males and females
(86.63 years in males vs. 37.01 years in females, p=0.845) [Table/
Fig-2]. Serum total IgE levels were significantly higher in males
(1241.44+2682.99 1U/mL) compared to females (999.91+2667.54

www.njlm.net . l

&
S

Independent samples t test : p=0.845

w
@

w
-

W
1S

95% Confidence Interval [ Age in years |

Male Female

Gender

[Table/Fig-2]: Error bar graph showing the almost equal age distribution between

male and female study patients.
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[Table/Fig-3]: Error bar graph showing the distribution of serum total IgE levels

between males and females.

factor, while gender was a significant factor for abnormal total
IgE levels. Multivariable binary logistic regression analysis, after
adjusting for age, confirmed that male gender was a significant
and independent risk factor for abnormal serum total IgE levels
[Table/Fig-5].
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[Table/Fig-1]: Distribution of IgE and its association with age and gender (N=360).
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Age (in years) 36.80+18.30 32 (28, 47) - total IgE levels and age of the study participants.
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Sex Fomale 0.004 Age in years 0.931 0.901
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[Table/Fig-5]: Predictors of the IgE from the demographic variables (N=360).

Mann-Whitney U test/Kruskal-Wallis H test was used; p<0.05 significant

Spearman’s rank correlation analysis revealed a weak negative
correlation between age and serum total IgE levels (correlation
coefficient: -0.106, p<0.05) [Table/Fig-4].
logistic regression analysis showed that age was not a significant

Univariable binary

Binary logistic regression model used. p<0.05 significant

Furthermore, using the CART method to stratify patients based
on abnormal and normal serum total IgE levels, it was found that
an age cut-off of <80 years and >30 years was useful in dividing
patients into these groups. Additionally, there was a significantly
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higher proportion of male patients with abnormal serum total IgE
levels in each age group, suggesting that an age cut-off of <30
years, along with male gender, are risk factors for abnormal serum
total IgE levels [Table/Fig-6].
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[Table/Fig-6]: Classification And Regression Trees (CART) analysis showing the

stratification of the study patients into sub-groups with normal and abnormal serum
total IgE levels based on age groups and gender.

DISCUSSION

Allergic disorders are increasing worldwide, and the IgE-mediated
inflammatory immune response is a characteristic feature of these
diseases. Serum IgE levels can serve as important biomarker and
potential target for the treatment of allergic conditions. This study
aimed to investigate the relationship between age, gender, and
serum total IgE levels in adult patients attending respiratory medicine
outpatient departments. The study found significantly higher serum
total IgE levels in males compared to females, which is consistent
with previous research [6,7,9]. Several studies have reported
higher plasma levels of IgE in males, particularly among younger
age groups [6,10]. The higher prevalence of smoking in men may
contribute to this trend, as suggested by other studies [10,11]. The
underlying molecular mechanisms or pathophysiological differences
explaining this gender difference remain unclear. However, sex
hormones and the involvement of IL-4 in regulating IgE production
have been proposed as possible factors [7,12]. It is worth noting
that some studies did not find gender differences in serum total
IgE levels [13,14]. Although smoking history was not available
in the present study, the observed difference in serum IgE levels
between males and females was substantial enough to outweigh
any potential influence of smoking.

Furthermore, there was a weak negative correlation between
total serum IgE levels and patient age. Previous studies in adults
have shown mixed results regarding the impact of age on IgE
levels [2,15,16]. Some studies reported higher serum IgE levels
in certain age groups, while others found no correlation. It is
possible that the predominance of patients in a specific age group
may contribute to differences in IgE levels [2]. Other studies have
suggested that IgE production does not decline with aging due to
impaired regulatory function during senescence [15,16]. However,
in the present study, after adjusting for age, gender remained
a significant risk factor for abnormal IgE levels. Additionally, an
age cut-off of <30 years and >30 years was found to be useful in
differentiating patients with normal and abnormal IgE levels, with
this trend being more evident in males. Therefore, demographic
factors were identified as predictors of serum total IgE levels in the
adult population. Previous studies have shown that total serum
IgE levels can identify patients at risk of allergic diseases such as
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asthma [17]. In addition, male gender and age <30 years were
identified as independent risk factors for abnormal serum total
IgE levels. These findings should be considered by physicians
when assessing the relationship between serum IgE levels, allergy
markers, and airway diseases.

Limitation(s)

Limitations of the present study include the lack of information on
factors that could potentially influence IgE levels, such as smoking
history, disease severity, environmental exposures, and seasonal
variations. Additionally, specific IgE measurements or skin prick
tests were not performed.

CONCLUSION(S)

The present study suggests that male patients have a higher risk
of elevated total serum IgE levels, even after adjusting for age.
Although age or age groups are not independent predictors of
elevated IgE levels, individuals below 50 years of age showed a non-
significantly higher risk compared to those above 50 years. High
serum total IgE levels in individuals below 50 years may indicate
underlying inflammatory changes in the lungs, predisposing them to
the development of asthma in the future. Therefore, male patients,
especially those below 50 years, should be cautious and manage
their IgE levels with appropriate medical advice. It is recommended
to conduct similar studies in the region, including additional variables
that may act as confounding factors, to accurately evaluate the
standardised measurement of serum IgE levels and its independent
factors. This will contribute to improving clinical practices in the
future, particularly in northern India.
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