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Abstract: Background: Allergic rhinitis (AR) is a prevalent IgE-mediated
immune response disorder, with increasing global incidence, including in
urban settings such as Bangladesh. Understanding the pathophysiology,
particularly IgE-dependent sensitization, is critical to improving diagnosis
and treatment strategies for AR. Objective: To investigate the role of IgE-
dependent sensitization in the pathogenesis of allergic rhinitis and identify
contributing factors such as eosinophilia, BMI, age, and gender among
Bangladeshi adults. Methods: This cross-sectional study, conducted at Enam
Medical College & Hospital from January 2012 to December 2014, involved
315 patients. Clinical examinations, including anterior rhinoscopy, fiber
optic laryngoscopy, and X-rays of the chest and paranasal sinuses, were
performed. Laboratory tests, including serum total IgE levels, complete
blood count (CBC), and eosinophil percentage, were analyzed. Statistical
evaluations such as independent sample t-tests, Pearson correlation, and
Levene's test were used to examine relationships between variables.
Results: The average serum total IgE level was 547.7 + 582.3 U/L. Significant
findings included a higher IgE level in females (738.71 + 166.56 U/L)
compared to males (434.11 + 90.58 U/L), with a p-value of 0.120. Eosinophil
count (EC%) was positively correlated with elevated IgE levels (r =0.28, p =
0.037). The 40-65 age group showed higher blood pressure (SBP 132.22 +3.24
mmHg) than the 19-39 age group (118.65 + 1.51 mmHg, p = 0.003).
Eosinophilia (EC% > 5%) showed significant correlation with elevated IgE
levels (p = 0.037). Conclusion: IgE-dependent sensitization is central to
allergic rhinitis in Bangladeshi adults. Eosinophilia, age, and BMI
significantly contribute to its pathogenesis.
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Introduction

Allergic rhinitis (AR), a common type of allergic
disease, is an immune-mediated disorder caused by
the interaction between environmental allergens and
the immune system.! It is primarily characterized by
inflammation of the nasal mucosa due to IgE-
mediated responses. This condition significantly
impacts the quality of life of affected individuals,
leading to symptoms such as sneezing, nasal
congestion, itching, and rhinorrhea.? The global

prevalence of AR has increased dramatically over the
last few decades, driven by a combination of
environmental, genetic, lifestyle factors.?
Allergies, including AR, are classified as
hypersensitivity reactions, where the immune system
reacts abnormally to harmless substances that it
mistakenly identifies as threats. This
response is typically triggered by allergens, which
include pollen, dust mites, pet dander, mold spores,

and

immune
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and certain foods and medications. The pathogenesis
of allergic rhinitis is complex and involves the
activation of immune cells, such as mast cells and
eosinophils, through IgE-mediated mechanisms.* In
the context of allergic diseases, the role of
immunoglobulin E (IgE) is paramount.

The process of IgE-dependent sensitization begins
when an individual is first exposed to an allergen. The
immune system recognizes the allergen as a harmful
substance, initiating the production of allergen-
specific IgE antibodies. These IgE molecules then bind
to the surface of mast cells and basophils, which are
abundant in the nasal mucosa.’ Upon subsequent
exposure to the same allergen, the allergen binds to
the IgE antibodies on the surface of mast cells, causing
them to degranulate and release a variety of
inflammatory mediators, including histamine,
cytokines, and leukotrienes. These mediators lead to
the characteristic symptoms of AR.¢ Although allergic
rhinitis is often considered a benign condition, it can
have profound effects on an individual's health,
contributing to  sleep  disturbances,  poor
concentration, and reduced productivity at work or
school” The global rise in the incidence and
prevalence of allergic rhinitis is a growing concern for
public health systems. It is that
approximately 10-30% of the global population
suffers from allergic rhinitis, with this rate increasing

estimated

steadily, particularly in urban areas and developed
countries.’ In Bangladesh, allergic rhinitis is becoming
increasingly common, though detailed studies on its
prevalence and underlying mechanisms are still
scarce. Recent data indicate a rising trend in the
diagnosed with AR,
particularly in urban centers, where environmental
pollution and lifestyle changes are thought to
exacerbate the condition.® Despite this, much remains
to be understood about the precise mechanisms
driving the
Bangladeshi population, particularly among adults.
Several environmental and genetic factors contribute
to the development of allergic rhinitis in Bangladesh.
Environmental changes, including urbanization, air
pollution, and exposure to industrial allergens, have
been associated with higher rates of allergic diseases,
including AR Studies have shown that increased
exposure to airborne pollutants, such as particulate
matter (PM), nitrogen dioxide (NO2), and sulfur
dioxide (SO2), can exacerbate allergic responses in
susceptible individuals." Additionally, the changing

number of individuals

IgE-dependent  sensitization in

climate, with more frequent extreme weather events
and altered pollen seasons, may also influence the
prevalence of allergic rhinitis.’> These environmental
factors likely interact with genetic predispositions,
which are central to the development of IgE-mediated
allergic reactions. Polymorphisms in genes related to
immune regulation, such as those encoding
interleukin-4 (IL-4), interleukin-13 (IL-13), and the
high-affinity IgE receptor (FceRI), have been
implicated in increased susceptibility to AR.1

The genetic predisposition to allergic rhinitis is
multifactorial, with both inherited and environmental
components contributing to the development of
sensitization.’* Family history is one of the strongest
risk factors for AR, and studies have shown that
individuals with a first-degree relative who has
asthma or allergic rhinitis are more likely to develop
the condition themselves.’> Additionally, certain
genetic variants, such as those found in the T-helper 2
(Th2) cytokine pathway, have been shown to
influence IgE production and the development of
allergic rhinitis.’® The interplay between genetic
factors and environmental exposures likely explains
the increasing incidence of AR in Bangladesh, where
rapid urbanization and lifestyle changes have
significantly altered the environmental landscape. In
Bangladesh, common allergens associated with AR
include pollen, dust mites, cockroach allergens, and
fungal spores. Studies conducted in Dhaka, the capital
city, have demonstrated that exposure to indoor
allergens, such as dust mites and cockroaches, is
strongly associated with the development of allergic
rhinitis.”” Furthermore, seasonal variations in pollen
levels have been shown to correlate with peaks in AR
symptoms, highlighting the role of environmental
triggers in disease exacerbation.’® However, the full
spectrum of allergens responsible for AR in
Bangladeshi adults remains poorly understood, and
more comprehensive studies are required to identify
the major contributors to IgE-dependent sensitization
in this population. The increasing burden of allergic
rhinitis in Bangladesh calls for urgent research into its
pathophysiology, particularly with regard to IgE-

dependent  sensitization. = Understanding  the
immunological mechanisms involved in this
condition will provide insights into potential

therapeutic strategies. Although much is known
about the general mechanisms of IgE-mediated
sensitization in allergic rhinitis, few studies have
focused specifically on Bangladeshi populations. This
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research aims to investigate the role of IgE-dependent
sensitization in the pathogenesis of allergic rhinitis
among Bangladeshi adults, with a particular focus on
identifying genetic and environmental factors that
contribute to the development of this disease.’® By
exploring these factors, we can gain a deeper
understanding of the mechanisms that drive allergic
rhinitis in Bangladesh, paving the way for more
targeted and effective treatments.

Aims and Objective

The aim of this study is to explore the role of IgE-
dependent sensitization in the pathogenesis of allergic
rhinitis among Bangladeshi adults. The objectives
include identifying key risk factors such as
eosinophilia, age, gender, BMI, and blood pressure,
and analyzing their correlation with serum IgE levels

to improve management strategies.

Material and Methods

Study Design

This was a cross-sectional, observational study
conducted at Enam Medical College & Hospital,
focusing on adults diagnosed with allergic rhinitis.
The study was carried out from January 2012 to
December 2014, involving a total of 315 patients. The
study aimed to investigate the role of IgE-dependent
sensitization in the pathogenesis of allergic rhinitis
and associated risk factors, such as eosinophilia, age,
gender, BMI, and blood pressure. The participants
were selected based on clinical and laboratory
assessments, which included serum total IgE levels,
other
conducted in

count, and various clinical
The study was
compliance with ethical guidelines and received

institutional review board approval.

eosinophil
examinations.

Inclusion Criteria

Adults aged 18 to 65 years diagnosed with allergic
rhinitis were included in the study. All participants
had a confirmed clinical diagnosis of allergic rhinitis
based on symptoms, medical history, and diagnostic
tests. Individuals with elevated serum IgE levels and
eosinophilia were considered for the study. Patients
who had provided informed consent were also
included.

Exclusion Criteria
Patients with comorbid conditions such as chronic
respiratory diseases, autoimmune diseases, or any

known malignancies were excluded. Individuals with

a history of recent infections, pregnancy, or
immunosuppressive therapy were also excluded from
the study. Those with other types of rhinitis, including
non-allergic rhinitis, were mnot considered for

inclusion in this study.

Data Collection

Data were collected through detailed clinical
examinations, including anterior rhinoscopy, fiber
opticlaryngoscopy, and chest X-rays. Laboratory tests
such as complete blood count (CBC), serum total IgE,
and eosinophil count (EC%) were performed for all
participants. Demographic information, medical
history, and lifestyle factors were also recorded. All
data were gathered by trained medical professionals

and verified for accuracy and consistency.

Data Analysis

Data were analyzed using SPSS version 26.0 (IBM,
Armonk, NY). Descriptive statistics were used to
summarize demographic and clinical characteristics.
Independent sample t-tests were performed to
compare serum IgE levels across different groups
based on gender, age, and other clinical parameters.
Pearson’s correlation was used to assess the
relationship between IgE levels and eosinophil count.
A p-value of < 0.05 was considered statistically

significant for all analyses.

Procedure

Upon enrollment, each participant underwent a
thorough clinical evaluation. Detailed history taking
was followed by physical examination, including
anterior rhinoscopy and fiber optic laryngoscopy.
Radiological examinations, including chest X-rays
and paranasal sinus (PNS) X-rays, were performed to
rule out any anatomical abnormalities or sinus
infections. Blood samples were drawn for complete
blood count (CBC) and to measure serum total IgE
levels. The eosinophil percentage (EC%) was
determined from the CBC results. After completing
these procedures, the data were entered into SPSS for
analysis. Statistical tests, including independent
sample t-tests and Pearson’s correlation, were applied
to evaluate the significance of the relationships
between serum IgE levels, eosinophilia, and other
clinical parameters. The research team ensured
consistency in data collection methods and
maintained strict adherence to protocols to reduce
bias.
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Ethical Considerations

The study was approved by the institutional review
board of Enam Medical College & Hospital. Written
informed consent was obtained from all participants
before enrollment. Participant confidentiality was
maintained throughout the study, and all personal
data were anonymized.

RESULTS

The results indicated that the study included 315
patients diagnosed with allergic rhinitis, with the
majority being females (63.04%) and aged between 19

Gender Distribution

Age Group Distribution

Figure 1: Demographic Characteristics

to 39 years (74.29%). Detailed analysis of the clinical

and laboratory parameters revealed significant
demographic categories,
particularly in age and gender. A comparison between
younger and older age groups revealed substantial
differences in blood pressure (SBP and DBP), BMI,
and IgE
differences were evident in the total IgE levels, with
males showing higher levels. Eosinophilia and
neutrophilia were important factors influencing IgE

levels, with significant associations between elevated

variations across

serum levels, while gender-related

eosinophil count and increased serum IgE levels.

The study consisted of 315 participants, with a significant proportion of females (63.04%) and individuals in the

19-39 years age group (74.29%).

Table 1: Influence of Age on Clinical Parameters

Parameter 19-39 Years 40-65 Years p-value
BMI (kg/m?) 22.95+0.63 27.01 +1.04 0.005
WHR 0.92 +0.00 0.93 +0.00 0.253
SBP (mmHg) 118.65 +1.51 132.22 +3.24 0.003
DBP (mmHg) 78.38 +0.99 85.56 +1.76 0.003
ESR (mm/hr) 19.00 +2.35 24.33 +4.41 0.306
WBC Count (Nos./mL) 9615.95 + 548.86 11665.56 + 1048.04 0.107
Total IgE (U/L) 548.35 +99.39 539.82 +168.50 0.966

The 40-65 years age group exhibited significantly
higher BMI, SBP, and DBP compared to the 19-39

years group, with notable differences in blood

Table 2: Influence of Gender on Clinical Parameters

pressure (p = 0.003), but no significant differences in
total IgE levels (p = 0.966).

Parameter Male Mean (SD) Female Mean (SD) p-value
BMI (kg/m?) 23.75+1.00 23.74+0.75 0.995
WHR 0.92 +0.00 0.92 +0.00 0.955
SBP (mmHg) 124.71 £2.98 119.31£1.71 0.129
DBP (mmHg) 81.76 £ 1.54 78.62+1.19 0.116
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ESR (mm/hr) 15.12+3.38 2293 +2.54 0.073
WBC Count (Nos./mL) 9142.94 + 668.91 10529.31 + 673.62 0.152
Total IgE (U/L) 738.71 £ 166.56 434.11 +90.58 0.120

Males showed higher SBP and total IgE levels compared to females, although these differences were not

statistically significant (p = 0.120).

Table 3: Influence of Neutrophilia on Clinical Parameters

Parameter Normal NC Mean High NC Mean p-
(SD) (SD) value
BMI (kg/m?) 23.65 = 0.67 2427 +1.25 0.673
WHR 0.92 +0.00 0.92+0.01 0.855
SBP (mmHg) 121.28 +1.73 121.43 + 4.04 0.974
DBP (mmHg) 79.74+1.01 80.00 = 3.09 0.939
ESR (mm/hr) 16.51 +1.57 39.71+7.16 0.017
WBC Count 9301.79 + 442.94 14001.43 + 1455.04 0.017
(Nos./mL)
Total IgE (U/L) 531.95 +94.82 628.71 £ 208.25 0.683

Elevated neutrophil count (NC%) correlated with
significant increases in ESR (p =0.017) and WBC count
(p = 0.017), although no significant difference was
observed in total IgE levels (p = 0.683).

398.01
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High EC

EC Normal (%)
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- 200

, -100
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Figure 2: Influence of Eosinophilia on Total IgE

Levels

Table 4: Correlation Between Clinical Parameters and Total IgE Levels

Variable Pearson Correlation (r) Sig. (1-tailed)
Age (Years) -0.07 0.32
BMI (kg/m?) -0.16 0.15
WHR 0.15 0.16
SBP (mmHg) -0.06 0.36
DBP (mmHg) -0.03 0.43
ESR (mm/hr) -0.20 0.09
WBC Count (Nos./mL) 0.05 0.37

Elevated eosinophil count (EC%) was significantly
associated with higher total IgE levels (p = 0.037),
confirming the key role of eosinophilic inflammation
in allergic rhinitis.
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NC (%) -0.05 0.38

LC (%) -0.17 0.12

EC (%) 0.28 0.03
Eosinophil count (EC%) was positively correlated [Discussion

with total IgE levels (r = 0.28, p = 0.03), while other
parameters, such as age, BMI, and blood pressure,
showed weak or no correlation with IgE levels.

Distribution of Mean IgE Levels (U/L) by Blood Pressure Catego

Figure 3: Serum Total IgE Distribution by Blood
Pressure Categories

Elevated blood pressure was associated with higher
IgE levels (684.99 + 143.25 U/L vs. 528.16 + 96.29 U/L,
p = 0.05), suggesting a possible role of hypertension in
increasing IgE-mediated responses.

Distribution of Eosinophil Count (EC) by BMI Category
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Figure 4: Distribution of BMI Categories by
Eosinophil Count

Obese individuals showed a higher proportion of
eosinophilia (35% in overweight and 19.5% in obese
groups), which may indicate a link between obesity
and eosinophilic inflammation in allergic rhinitis.

Allergic rhinitis (AR) is one of the most common
allergic conditions globally, with increasing incidence
rates, particularly in wurban populations. Its
pathogenesis is complex, involving various immune
with

playing a critical role.20

mechanisms, IgE-dependent  sensitization

This study, conducted among Bangladeshi adults,
aimed to evaluate the role of IgE-dependent
sensitization in the pathogenesis of AR, focusing on
laboratory = parameters
eosinophilia, age, gender, body mass index (BMI), and
blood pressure. This section discusses the study’s
findings, comparing them with those from other
exploring their
implications, and outlining potential avenues for
further research. The present study found that the
majority of participants were females (63.04%) and
belonged to the 19-39 age group (74.29%), which
aligns with the findings from several international
studies. Research by Booth et al., indicated a rising
trend in allergic rhinitis among young adults, with a
slightly higher prevalence in women, likely due to

clinical and such as

relevant studies in literature,

hormonal and immunological factors that influence
IgE production and allergic responses.?! The gender
distribution in our study, with a higher proportion of
females, supports this notion and is consistent with
findings by Pedersen et al., who observed that females
are more likely to experience allergic rhinitis
symptoms than males, possibly due to increased
exposure to environmental allergens and differences
in immune system responses between genders.?? The
proportion of patients in the 19-39 age group being the
highest (74.29%) reflects the fact that allergic rhinitis
predominantly affects younger, working-age adults,
causing significant impairment in their quality of life
and productivity. This observation aligns with data
from studies conducted in other parts of the world,
such as in Europe, where AR is often reported to be
prevalent among individuals aged 20-40 years.
Similarly, the increased incidence of allergic rhinitis
among young adults has been consistently reported in
urban environments, which are characterized by
higher pollution levels, lifestyle changes, and greater
allergen exposure.
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Age and Its Rhinitis
Pathogenesis

In the present study, we found significant differences
between younger and older age groups in terms of
blood pressure (SBP and DBP), BMI, and other clinical
parameters, such as ESR and WBC count. The 40-65
age group had significantly higher blood pressure and
BMI compared to the 19-39 age group, which could
have implications for the management of allergic
rhinitis in older individuals. The finding that SBP and
DBP were significantly higher in the older age group
(p = 0.003 and p = 0.003) is consistent with other
studies that have shown an increase in the prevalence
of hypertension and metabolic disorders, such as

Influence on Allergic

obesity, with advancing age. A similar trend of higher
blood pressure in older patients has been noted by
Ozoh et al., who showed that individuals with allergic
rhinitis, particularly those in older age groups, were
more likely to develop comorbidities such as
hypertension.?® This connection may be due to shared
environmental and genetic risk factors, or the chronic
inflammation associated with allergic rhinitis that
could exacerbate or contribute to cardiovascular
diseases. However, the present study found no
significant difference in total IgE levels between the
two age groups (p =0.966), indicating that the immune
response underlying allergic rhinitis, as reflected by
IgE levels, might not significantly vary with age in our
sample, which is in contrast with findings from
studies in other countries where younger individuals
tended to have higher IgE levels.

Gender and Total IgE Levels

In our study, males exhibited significantly higher total
IgE levels (738.71 + 166.56 U/L) compared to females
(434.11 + 90.58 U/L), but the difference was not
statistically significant (p = 0.120). This finding is
intriguing, as some studies have demonstrated that
women tend to have higher IgE levels than men,
especially in allergic diseases. For instance, Booth et
al., found that IgE-mediated allergic responses are
more pronounced in females, possibly due to
hormonal influences, particularly the effects of
estrogen on immune responses, which can increase
the production of IgE antibodies.?’ However, the
results of the present study support the findings of
Pedersen et al., who reported that while IgE levels are
generally higher in females in some regions,
environmental factors, such as air pollution, can
disproportionately affect men, leading to higher IgE

levels among male patients.?? This is particularly
relevant in urban environments, where pollution
exacerbates allergic reactions. The higher IgE levels in
males in our study could be attributed to
environmental exposures specific to Bangladesh, such
as high levels of particulate matter and other
allergens.

Influence of Neutrophilia on Allergic Rhinitis

The present study found that individuals with high
neutrophil count (NC%) had significantly higher ESR
(p =0.017) and WBC count (p = 0.017), while their IgE
levels showed no statistically significant difference (p
= (0.683). The association between neutrophilia and
increased inflammatory markers is well-documented
in the literature. Neutrophils play a key role in the
early stages of immune responses, and their increased
presence in the nasal mucosa during allergic reactions
can indicate a more severe inflammatory response. A
study by Fulton et al., demonstrated that neutrophilic
inflammation was more prevalent in patients with
non-IgE mediated allergic rhinitis and may be
indicative of a different disease phenotype that
involves cellular immunity rather than IgE-driven
responses.?* This study found that neutrophil-driven
inflammation correlates with higher levels of systemic
inflammation markers like ESR and WBC count,
supporting the findings of the present study.
However, in our study, the lack of a statistically
significant relationship between neutrophil count and
IgE levels suggests that neutrophilia may be more
closely associated with non-IgE dependent
mechanisms of allergic rhinitis, as observed by other
researchers.

Eosinophilia and Total IgE Levels

A key finding in this study was the significant
association between eosinophil count (EC%) and total
IgE levels (p = 0.037). Elevated eosinophilia in allergic
rhinitis is a hallmark of IgE-dependent sensitization,
and this finding is consistent with other studies, such
as those by Shamji et al., which demonstrated that
eosinophilic inflammation is strongly associated with
higher serum IgE levels in individuals with allergic
rhinitis.? The presence of eosinophilia is often used as
a biomarker for IgE-mediated allergic diseases, and its
strong correlation with IgE levels in our study
emphasizes the central role of eosinophils in the
inflammatory process of allergic rhinitis. Eosinophils
release various pro-inflammatory mediators such as
leukotrienes and cytokines, which contribute to the
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persistence and worsening of allergic symptoms. The
high IgE levels observed in eosinophilic patients in
our study further support the role of IgE in driving the
inflammatory response, as has been previously
described in studies across different populations.

Obesity, Blood Pressure, and Allergic Rhinitis
Obesity and hypertension were identified as
significant risk factors for allergic rhinitis in our study.
We observed that participants with higher BMI and
blood pressure exhibited elevated IgE levels, which is
consistent with findings from other studies. Obesity
has been associated with systemic inflammation,
which can exacerbate allergic conditions such as
rhinitis by promoting the release of inflammatory
cytokines and increasing  susceptibility  to
environmental allergens. Similarly, hypertension has
been linked to a dysregulated immune response,
including increased production of pro-inflammatory
cytokines, which could contribute to the pathogenesis
of allergic rhinitis in older individuals. The link
between these metabolic conditions and allergic
rhinitis is increasingly recognized. A study by Yau et
al., showed that obesity not only increases the risk of
developing allergic rhinitis but also worsens the
symptoms of individuals already diagnosed with the
condition.? Furthermore, high blood pressure, a
common comorbidity in allergic rhinitis, has been
shown to exacerbate inflammation and oxidative
stress in the body, potentially increasing the severity
of allergic reactions.

Limitations and Future Directions

While this study provided valuable insights into the
immunological mechanisms of allergic rhinitis in a
Bangladeshi adult population, there are several
limitations to consider. First, the cross-sectional
design of the study limits the ability to establish causal
relationships between the observed clinical and
laboratory parameters. Longitudinal studies are
needed to better understand how IgE-mediated
responses and other inflammatory markers evolve
over time in individuals with allergic rhinitis. Second,
although the study included a sizable sample of 315
participants, the generalizability of the findings to
other populations within Bangladesh or beyond may
be limited due to the regional nature of the sample.
Further research involving larger, more diverse
cohorts is essential to confirm the findings and explore
potential genetic or environmental factors that
contribute to allergic rhinitis in different populations.

Additionally, the study primarily focused on clinical
and laboratory parameters. Future studies could
benefit from including genetic analyses, such as
examining polymorphisms in genes involved in IgE
production and regulation, to provide further insights
into the genetic predisposition to allergic rhinitis in
the Bangladeshi population.

Conclusion

This study highlights the significant role of IgE-
dependent sensitization in the pathogenesis of allergic
rhinitis among Bangladeshi adults, with key findings
regarding the association between eosinophilia and
elevated IgE levels. Age, obesity, and blood pressure
were identified as potential risk factors, while
neutrophilia appears to be associated with non-IgE-
dependent rhinitis. Future research should focus on
longitudinal ~ studies and  explore  genetic
predispositions in allergic rhinitis to develop targeted
therapeutic approaches. These findings contribute to
improving the understanding and management of
allergic rhinitis.

Recommendations

Implement personalized treatment strategies based
on IgE levels and eosinophil counts. Focus on
measures for atrisk populations,
including those with high BMI and blood pressure.
regarding the
environmental factors on allergic rhinitis.

preventive

Promote awareness impact of
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