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Abstract

Allergy is an adverse immunologic response of increasing prevalence and sever-
ity in which immunoglobulin E plays a pivotal role. Total IgE (tIgE) levels show
wide variations depending on various factors, such as age, sex, ethnicity, and
geographic area. This study set out to quantitatively determine the serum tIgE
levels in Bangladeshi population who were clinically suspected cases of allergic
diseases and to find out the association of tIgE level with their age and gend-
er. This cross-sectional descriptive exploratory study was conducted at Biomed
Diagnostics Laboratory, Panthapath, Dhaka, from March 2021-September 2021.
A total of 402 blood samples were collected from clinically suspected cases of al-
lergic diseases. Quantitative detection of tIgE in serum was done by Immunoblot
assay manufactured by Proteome Tech Inc. (PROTIA™ Allergy-Q64S panel).
Among 402 subjects, a wide variation of tIgE levels ranging from 5 to 2000
IU/ml was found but majority of the study population (30.35%) showed tIgE le-
vels within the range of 201 - 350 IU/ml. The study population aging 1 - 10 years
showed highest frequency (23.63%) in tIgE concentrations and the mean tIgE
level exhibited a declining tendency with an increase in age. Depending on
gender there was no difference in tIgE levels. Determination of tIgE level is
imperative for screening allergic diseases. The present study enlightened the
distribution of tIgE levels and suggested that among Bangladeshi subjects ir-
respective of gender there is an inverse relationship between tIgE level and age.
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1. Introduction

IgE is the most significant component in the highly complex cellular and mole-
cular events of immune response mediated by Th2 cells. In addition, besides
playing a major role in immediate hypersensitivity there is evidence for a causal
relationship between eosinophil recruitment and IgE [1]. IgE mediated allergic
diseases have become public health concern as several organ systems of the body
resulting in anaphylactic rhinoconjunctivitis, asthma, allergic gastroenteritis, al-
lergic dermatitis, urticaria and even allergic shock [2]. More than 20% - 50%
people throughout the world have been affected by these diseases [3]. The mea-
surement of serum total IgE (tIgE) concentration aids in the diagnostic assess-
ment of patients with suspected allergic diseases [4]. However, racial and ethnic
disparities have been reported in tIgE levels among different population around
the globe such as in European, American, and some Asian populations. In addi-
tion, tIgE levels also differ depending on age and sex within the same racial and
ethnic origin [5] [6] [7]. Therefore, tIgE levels which have been reported in pre-
vious studies in other countries may not be applicable to the Bangladeshi popu-
lation in predicting whether an individual is having allergic disease or not.

Two previous studies from Bangladesh provided information regarding tIgE
level but those were conducted among only asthma patients [8] [9]. However,
distribution of tIgE levels among the general populations of Bangladesh who are
clinically suspected cases of allergic diseases has not been reported to date. This
study aims to quantitatively determine the serum tIgE levels in Bangladeshi
population who were clinically suspected cases of allergic diseases and to find

out the association of tIgE level with their age and gender.

2. Methodology

2.1. Study Design

This cross sectional descriptive exploratory study was conducted at Biomed Di-
agnostics Laboratory, Panthapath, Dhaka from March 2021-September 2021.
2.2. Sampling Method and Sample Size

Purposive sampling method was selected to collect a total of 402 blood samples.

2.3. Study Population

The study population was the patients referred to the Biomed Diagnostics La-
boratory for diagnostic purpose to confirm an allergic trigger suspected on the
basis of history and clinical evaluation irrespective of age and sex.

2.4. Laboratory Methods

Quantitative detection of total IgE antibodies (tIgE) in serum was done by Im-
munoblot assay manufactured by Proteome Tech Inc. (PROTIA™ Allergy-Q64S
panel). PROTIA™ Allergy-Q64S panel is a diagnostic kit, based on the principle

of enzyme immunoassay.
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Serum was separated by standard methods. Blood cells or any solid matters
were removed by centrifugation. The serum samples were stored at 2°C - 8°C
when they were used for a short period (within 2 weeks) and at —15°C for a
longer duration.

All reagents were brought to room temperature around 30 minutes before use
and mixed well. The other procedures were fully automated. The Q-STATION
ELITE was set and it automatically performed the entire procedure of dispensing
patient samples and reagents, incubation, washing, drying and measurement.

The amount of total IgE was expressed as IU/ml (in the range of 0 - 2000
IU/ml) via Q-STATION ELITE.

2.5. Statistical Analysis

The data was imported into IBM SPSS Statistics 22 software (USA) for analysis.

3. Result

In the present study, the serum tIgE levels showed wide variations ranging from
5 to 2000 IU/ml. Figure 1 shows distribution of total IgE (IU/ml) among 402
study subjects.

In the present study, the study population was stratified on the basis of their
age and sex, and the total IgE levels in each of the age group in both sexes were
studied. Figure 2 shows frequency distribution of the study population accord-
ing to age (in years).

Furthermore, the mean tIgE level exhibited a declining tendency with an in-
crease in age irrespective of gender. The highest mean tIgE levels being 721
IU/mL was found in the 1 - 10-year age group followed by the second and third
decade of life whereas there was a progressive reduction in the mean level of
tIgE, past the age of 40. The lowest mean tIgE was observed among 70 - 80 years
age group. Figure 3 shows mean tIgE (IU/ml) according to 10-year age group.

Among the 402 study subjects 206 (51%) were female whereas 196 (49%) were
male. Male female ratio in the study population was 1:1.051. Depending on

gender there was no difference in tIgE levels.
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Figure 1. Distribution of total IgE (IU/ml) among 402 study subjects.
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Figure 2. Age (years) distribution of study population.
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Figure 3. Mean total IgE (IU/ml) according to 10-year age group.

4. Discussion

In the present study, majority of the study population (30.35%) showed tIgE le-
vels within the range of 201 - 350 IU/ml. Another study from Bangladesh re-
ported that serum total IgE levels in adult patients with persistent allergic asth-
ma were high with levels of >150 IU/mL and a higher percentage of patients with
total IgE > 400 IU/mL was observed in patients with severe asthma [7]. A study
conducted in the department of Physiology, BSMMU, Dhaka and Asthma cen-
ter, Mohakhali, Dhaka reported upper limits of normal value of total IgE as 100
IU/ml and elevated total IgE was reported as >100 Iu/ml [8]. In an Indian popu-
lation, the total serum IgE levels showed wide variations ranging from 10 to 4000
IU/ml. The cause of this wide range could be due to the selection of 700 study
subjects categorized in different groups such as 1) asthma with allergic rhinitis;

2) patients of asthma alone; 3) patients of allergic rhinitis; 4) first-degree rela-
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tives of patients, referred to as risk group; and 5) healthy volunteers (control
group) taken together in the same study [10].

In 2015, Chang ML and colleagues assessed total IgE among 3721 Chinese
population and significant reference range of serum total IgE was determined
as >100 IU/ml [11]. Ezeamuzie CI et al. conducted a study in Kuwait and con-
cluded that, the reference range of total IgE values in normal adults ranged be-
tween 3.2 - 602.5 IU/ml [12]. A study from UK revealed that, total IgE ranged
from 0 to 80 kU/litre (IU/ml) (which is, up to and within the UK protein refer-
ence laboratory’s normal maximum for adults) [4]. Some other studies reported
upper limits of normal levels of total IgE between 300 and 500 IU/ml [13]. As
per our observations, the mean tIgE level exhibited a declining tendency with an
increase in age. Some other studies corroborated the finding of an inverse rela-
tion between age and mean tIgE level. Sharma S et a/ reported that, in Indian
population the highest mean IgE level being 642 IU/mL was reported in the 8 -
12-year age group whereas among the age group of 50 - 55 years the lowest mean
IgE was found which was 352 IU/ml [10].

Among American population aged 38 - 82 years, the observation of an
age-associated decrease in the mean IgE levels was observed and the lowest
mean tIgE was found in 70 - 80 years age [14]. Several other cross-sectional stu-
dies around the world revealed similar finding that, tIgE was higher in younger
subjects than older subjects reflecting a decline in tIgE sensitization with age
[15]. Two reasons may explain this inverse relation between age and mean tIgE
level: 1) There might be an association of age with a reduced ability to develop
IgE-mediated allergic manifestations; 2) There might be reduced mast cell func-
tion. These factors strongly suggest a progressive natural desensitization to al-
lergens in aged population [16] [17] [18]. In the present study, there was no as-
sociation between tIgE and gender as the male female ratio in the study popula-
tion was 1:1.051. However, effect of gender on tIgE levels is an area which re-
mains largely unexplored to date. Some previous studies reported that generally
males have higher tIgE levels than females and the reason of this observation
could be the higher prevalence of smoking habit in men resulting in allergic res-
piratory diseases [19] [20] [21] [22]. On the contrary, Loza et al revealed that,
gender has a profound effect on the regulation of Th2 cells, which may contri-
bute to higher frequency of allergic diseases in females [23]. Another research
showed that, independent of age and smoking habits, intake of oral contracep-
tive can increase the tIgE level, which indicates a relationship between hormone
levels and allergic reactions [24].

Nevertheless, there were certain challenges and limitations of this study.
Firstly, although increased tIgE level provides a general indication of allergic
diseases, it could not be ignored that many clinically proven allergic individuals
may have normal total IgE levels. Additionally, several possible confounding
factors such as smoking status, parasite infestation, environmental exposures or
seasonal variations can affect the tIgE level [25] [26]. However, in the current

study we could not consider these factors. Studies on therapeutic anti-IgE anti-
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bodies (anti-IgE) are going on with a purpose of IgE neutralization in blood in
addition to IgE+ B cell reduction to combat type I hypersensitivity reactions.
There has been one potential medicine namely Omalizumab which is FDA ap-
proved for treating patients with moderate-to-severe allergic asthma [27] [28].
Therefore, the pharmacological purposes of the anti-IgE therapy are certainly a

propitious avenue for further research.

5. Study Limitation

The reason of mean tIgE level exhibiting a declining tendency with an increase

in age could not be evaluated due to fund constraints.

6. Conclusion

To satisfy the need of properly screening allergic diseases and devising new the-
rapeutics to prevent the major consequences of allergy the role of tIgE is impera-
tive. Although tIgE level among different populations around the world has been
reported, it varies among different races and ethnicities [4] [24]. Our work
strongly suggests that the allergic disease burden reduces with an increasing age

whereas it does not vary depending on gender among Bangladeshi subjects.

Recommendation

Further researches with multivariable regression analysis in this topic are rec-

ommended.
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