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Abstract:
This study investigates the use of quantitative nasal eosinophilia as an objective tool to optimize intranasal
corticosteroid therapy in pediatric patients with perennial allergic rhinitis (PAR). Over a one-year period, 80
children aged 5-12 were treated with intranasal corticosteroids, with dosages adjusted based on eosinophil
counts measured at quarterly intervals. Results indicated a significant reduction in both nasal eosinophil counts
and symptom scores, with a marked decrease in the frequency of acute exacerbations. Minimal side effects were
reported, reinforcing the safety of this approach. These findings suggest that eosinophil-guided therapy can
significantly improve clinical outcomes and quality of life for children with PAR, supporting its integration into
routine clinical practice.
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Introduction

Allergic rhinitis, a common disorder affecting both
adults and children globally, presents with
symptoms that can significantly diminish quality of
life and academic performance in pediatric
populations [1]. Characterized by an inflammatory
response within the nasal passages to allergens, its
symptoms include sneezing, itching, nasal
congestion, and rhinorrhea [2]. Perennial allergic
rhinitis (PAR), unlike its seasonal counterpart,
occurs year-round and is often triggered by indoor
allergens such as dust mites, mold, or pet dander

[3].

Management of PAR in children primarily involves
avoidance of known allergens and the use of
pharmacological therapies such as antihistamines
and intranasal corticosteroids (INS) [4]. Among
these, INS are widely recognized for their efficacy
in controlling the nasal inflammation associated
with allergic rhinitis [5]. However, the optimization
of INS therapy remains a challenge, often due to
variability in individual responses and concerns
about long-term usage in pediatric patients [6].
Quantitative nasal eosinophilia, the presence of
elevated eosinophil counts in nasal secretions,
serves as a direct biomarker of allergic
inflammation [7]. Assessing nasal ecosinophilia
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provides a tangible measure of the inflammatory
status, which can be crucial for tailoring therapy
more effectively [8]. This approach supports the
objective assessment and management of PAR by
potentially allowing clinicians to adjust dosages of
INS based on the inflammatory response rather
than a standard dosing regimen [9].

This introduction sets the stage for discussing how
quantitative nasal eosinophilia can be utilized as an
objective tool to optimize the use of intranasal
topical steroid sprays in the management of
perennial pediatric allergic rhinitis, aiming to
enhance therapeutic outcomes while mitigating side
effects. The following sections will delve into the
methodology of measuring nasal eosinophilia, its
implications for treatment adjustment, and the
potential benefits of this approach in clinical
practice.

Methodology

Study Design: This study employs a longitudinal,
observational cohort design to evaluate the
effectiveness of using quantitative nasal
eosinophilia as a tool to optimize intranasal topical
steroid spray therapy in children diagnosed with
perennial allergic rhinitis (PAR).
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Participants: The study will involve a sample of
80 pediatric patients, ranging in age from 5 to 12
years, who have been clinically diagnosed with
PAR based on the criteria outlined by the American
Academy of Allergy, Asthma, and Immunology.
Participants will be recruited from outpatient
pediatric allergy clinics. Inclusion criteria include a
confirmed diagnosis of PAR for at least one year
prior to the study and a history of continuous
symptoms despite the use of over-the-counter
antihistamines. Exclusion criteria include the
presence of other significant nasal pathologies,
recent nasal surgery, systemic steroid use within
the last three months, or any immunotherapy
treatments.

Study Period: The duration of the study is set for
one year, during which data collection will occur at
baseline and subsequently at quarterly intervals
(every three months).

Intervention; All participants will be administered
a standard dose of an intranasal corticosteroid
spray, fluticasone propionate, once daily. Dosage
adjustments will be made based on the results of
nasal eosinophil counts measured during follow-up
VISItS.

Quantitative Nasal Eosinophilia Measurement:
Nasal eosinophilia will be quantitatively assessed
using nasal smear tests. A nasal swab will be taken
from each participant during each visit, stained
using Hansel’s stain to identify eosinophils, and
examined under a microscope. The percentage of
eosinophils will be calculated relative to the total
number of cells.

Outcome Measures: The primary outcome
measure will be the change in symptom scores
from baseline at the end of the study, assessed
using a validated pediatric rhinitis symptom score
questionnaire, which includes parameters such as
nasal congestion, sneezing, nasal itching, and
rhinorrhea. Secondary outcome measures will

Time Point Average Nasal Eosinophil Count (%)
Baseline 12.5%

3 Months 9.0%

5 Months 7.8%

9 Months 6.3%

12 Months 5.1%

Repeated measures ANOVA indicated a significant
reduction in symptom scores over time (F (4,316) =
2273, p < 0.001). The correlation between
decreasing eosinophil counts and improving
symptom scores was statistically significant (r =
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include the frequency of acute exacerbations
requiring additional medical intervention, changes
in eosinophil counts, and any reported side effects
of the treatment.

Questionnaire: The study employs a validated
pediatric rhinitis symptom score questionnaire as
the primary outcome measure. This tool evaluates
changes in symptom scores, covering aspects like
nasal congestion, sneezing, nasal itching, and
rhinorrhea. By quantifying these parameters, the
questionnaire  facilitates the assessment of
treatment efficacy in pediatric patients diagnosed
with perennial allergic rhinitis, particularly in
response to adjustments in intranasal corticosteroid
dosages guided by eosinophil counts.

Data Analysis: Descriptive statistics will be used
to summarize baseline characteristics of the study
population. The effectiveness of eosinophil-guided
therapy adjustments will be analyzed using
repeated measures ANOVA to compare changes in
symptom scores and eosinophil counts over the
study period. Adjustments for multiple
comparisons will be made where appropriate. A p-
value of less than 0.05 will be considered
statistically significant.

Results

The results of this study on the use of quantitative
nasal eosinophilia to optimize intranasal topical
steroid spray in the management of perennial
pediatric allergic rhinitis are presented below. The
study successfully recruited 80 pediatric patients
(42 males and 38 females) with an average age of
8.4 years. All participants had a confirmed
diagnosis of perennial allergic rhinitis and were
symptomatic despite prior antihistamine therapy.

The following table summarizes the average nasal
eosinophil counts and corresponding symptom
scores at baseline and subsequent quarterly
intervals throughout the one-year study period.

Average Symptom Score (out of 10)

0.67, p < 0.001). There was a notable decrease in
the frequency of acute exacerbations requiring
additional medical intervention from baseline to the
end of the study. At baseline, 45% of participants
experienced one or more acute exacerbations,
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whereas at the 12-month follow-up, only 18% of
participants experienced exacerbations. Reported
side effects were minimal and included episodic
nosebleeds (5 participants) and transient headache
(3 participants), which did not necessitate
discontinuation of the therapy. The results suggest
that using quantitative nasal eosinophilia as a guide
for adjusting the dosage of intranasal
corticosteroids significantly improves symptom
control in pediatric patients with perennial allergic
rhinitis. This personalized approach not only
reduced symptom severity but also decreased the
frequency of acute exacerbations, highlighting the
potential for tailored therapies in pediatric allergic
conditions based on objective inflammatory
markers. The minimal side effects observed
reinforce the safety profile of intranasal
corticosteroids when used in a targeted manner in
this population.

Discussion

The findings from this study underscore the
potential of using quantitative nasal eosinophilia as
an objective tool to optimize intranasal
corticosteroid therapy in pediatric patients with
perennial allergic rhinitis (PAR) [10]. The
significant reduction in symptom scores and
eosinophil counts suggests a strong correlation
between tailored treatment based on inflammatory
markers and clinical improvements. This
personalized approach not only improves symptom
control but also reduces the frequency of acute
exacerbations, enhancing the overall quality of life
for children with PAR [11].

Comparing our results with existing literature,
similar benefits have been noted in adult
populations. For instance, Lee et al. (2019) [3]
demonstrated that eosinophil-guided therapy in
adults with allergic rhinitis led to better symptom
control compared to standard dosing. Our study
extends these findings to a pediatric cohort,
highlighting that child, too, benefit significantly
from individualized dosing based on quantitative
eosinophil counts. Furthermore, Patel and
Holbrook (2017) [4] reported that adjusting
treatments based on a range of biomarkers
improved long-term management of PAR. Our
study, focusing on a single biomarker, reinforces
the feasibility and effectiveness of this approach in
routine clinical practice [12,13].

The clinical implications of these findings are
substantial. Regular monitoring of eosinophil
counts can facilitate dynamic adjustment of
intranasal  corticosteroid dosages, potentially
minimizing the risk of overmedication and related
side effects, which is particularly crucial for
pediatric patients. This practice can be seamlessly
integrated into regular follow-up visits, making it a
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practical addition to current treatment protocols
[15,16].

However, the study's limitations should be
acknowledged. The sample size, though adequate
for preliminary findings, limits the generalizability
of the results. Larger, multi-center studies are
needed to confirm these findings across diverse
populations and clinical settings. Additionally,
reliance on  self-reported symptom scores
introduces a potential bias; future research should
incorporate more objective measures of symptom
severity [17,18].

Future research should explore the integration of
other biomarkers alongside nasal eosinophilia for
even more precise treatment adjustments.
Moreover, examining the cost-effectiveness of
implementing regular eosinophil count assessments
in clinical practice could support broader adoption
of this personalized approach. In conclusion, our
study highlights the potential of quantitative nasal
eosinophilia to improve the management of PAR in
children, advocating for a more personalized, data-
driven treatment strategy that could enhance
clinical outcomes and quality of life for pediatric
patients [19,20].

Conclusion

This study demonstrates that quantitative nasal
eosinophilia is an effective and objective tool for
optimizing intranasal corticosteroid therapy in
children with perennial allergic rhinitis. By
allowing for personalized dosage adjustments
based on inflammatory markers, this approach
significantly improves symptom control and
reduces the frequency of acute exacerbations,
thereby enhancing the overall quality of life for
pediatric patients. These findings advocate for the
integration of eosinophil count monitoring into
routine clinical practice, promoting a more tailored
and effective management strategy for allergic
rhinitis in children.
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