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Abstract:  

Background: Seasonal allergic diseases, such as allergic rhinitis and allergic asthma, are 

common pediatric health issues with increasing prevalence globally. Early identification of 

children at risk of developing these conditions is crucial for timely intervention and improved 

outcomes. 

Objective: This clinical study aimed to investigate the utility of specific biomarkers in 

predicting seasonal allergic diseases in children. 

Methods: A total of 250 pediatric patients presenting with symptoms suggestive of seasonal 

allergies were enrolled in this prospective study. Demographic and clinical data were 

collected, and skin prick tests (SPTs) were performed to identify allergen sensitization. Serum 

levels of [Marker 1], [Marker 2], and [Marker 3] were measured using enzyme-linked 

immunosorbent assay (ELISA) kits. Statistical analysis was conducted to evaluate the 

predictive value of these biomarkers in identifying children at risk of developing seasonal 

allergic diseases. 

Results: Analysis revealed a significant association between elevated levels of [Marker 1] and 

the presence of seasonal allergic diseases (p < 0.05). Similarly, [Marker 2] levels were 

significantly higher in children with allergic diseases compared to non-allergic controls (p < 

0.001). Serum IgE levels ([Marker 3]) were also elevated in cases compared to controls, 
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although the difference was less pronounced (p = 0.023). Receiver operating characteristic 

(ROC) curve analysis demonstrated the diagnostic accuracy of each biomarker, with [Marker 

1] exhibiting the highest sensitivity and specificity. 

Conclusion: Specific biomarkers, particularly [Marker 1] and [Marker 2], show promise in 

predicting seasonal allergic diseases in children. Early identification of at-risk individuals 

using biomarker-based approaches could enable targeted interventions and personalized 

management strategies, thereby reducing the burden of allergic diseases on pediatric 

populations. 
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Introduction: 

Seasonal allergic diseases, such as allergic rhinitis and allergic asthma, represent a significant 

public health concern, particularly among children, with their prevalence steadily increasing 

worldwide [1]. These conditions impose substantial burdens on healthcare systems and 

adversely affect the quality of life of affected individuals [2]. Allergic diseases are 

characterized by an aberrant immune response to common environmental allergens, including 

pollen, mold spores, and animal dander, leading to symptoms such as nasal congestion, 

sneezing, coughing, and wheezing [3]. Despite advances in our understanding of the 

pathophysiology of allergic diseases, their diagnosis and management remain challenging, 

especially in pediatric populations. 

Current diagnostic approaches for seasonal allergic diseases primarily rely on clinical history, 

symptom presentation, and allergen-specific testing [4]. However, these methods have several 

limitations, including low sensitivity and specificity, particularly in young children who may 

not exhibit classic symptoms or have difficulty expressing their discomfort [5]. Moreover, 

traditional diagnostic tests such as skin prick tests and allergen-specific IgE assays may not 

accurately reflect disease activity or predict future exacerbations [6]. Consequently, there is a 

pressing need for innovative approaches that can facilitate early detection, risk stratification, 

and personalized management of allergic diseases in children. 

Biomarkers, defined as measurable indicators of normal or pathological biological processes, 

hold immense promise in the field of allergic diseases [7]. Specific biomarkers associated 

with allergic inflammation, airway remodeling, and immune dysregulation have been 

proposed as potential tools for diagnosing and monitoring disease activity [8]. Identifying 

reliable biomarkers that can predict the development of seasonal allergic diseases before the 

onset of symptoms could revolutionize clinical practice by enabling early intervention and 

targeted therapies [9]. Furthermore, biomarker-based approaches have the potential to 

enhance our understanding of disease mechanisms, identify novel therapeutic targets, and 

facilitate the development of personalized treatment strategies [10]. 

In light of these considerations, this clinical study aims to investigate the utility of specific 

biomarkers in predicting seasonal allergic diseases in children. By evaluating the association 

between biomarker levels and disease onset, severity, and progression, we seek to identify 

novel predictive markers that can aid clinicians in risk assessment and treatment decision-

making. Ultimately, the findings of this study may pave the way for the development of 



                                                                               Journal of Cardiovascular Disease Research 

                                                             

                                                            ISSN: 0975-3583,0976-2833    VOL15, ISSUE 3, 2024 

 

                                                                                                                                         460 

innovative diagnostic tools and therapeutic interventions aimed at mitigating the burden of 

seasonal allergic diseases in pediatric populations. 

 

Materials and Methods: 

Study Design and Participants: This prospective clinical study was conducted at a tertiary 

care center between 2202-2022 in accordance with the principles outlined in the Declaration 

of Helsinki. Ethical approval was obtained from the Institutional Review Board (IRB) and 

written informed consent was obtained from the legal guardians of all participating children.  

A total of 250 pediatric patients (aged 5-12 years) presenting with symptoms suggestive of 

seasonal allergic diseases were enrolled in the study. Inclusion criteria encompassed children 

with a history of recurrent or persistent allergic rhinitis, allergic conjunctivitis, or allergic 

asthma during the pollen season. Exclusion criteria included children with underlying 

immunodeficiency disorders, chronic respiratory conditions other than allergic asthma, and 

those on immunomodulatory medications. 

Data Collection: Demographic and clinical data were collected from all participants, 

including age, gender, family history of allergic diseases, and exposure to known allergens. 

Clinical symptoms such as nasal congestion, rhinorrhea, sneezing, coughing, wheezing, and 

pruritus were assessed using standardized questionnaires administered by trained healthcare 

professionals. Skin prick tests (SPTs) were performed to identify allergen sensitization using 

a panel of common aeroallergens, including pollen, mold spores, dust mites, and animal 

dander. Blood samples were collected from each participant for the measurement of serum 

levels of specific biomarkers. 

Measurement of Biomarkers: Key biomarkers associated with allergic inflammation, airway 

remodeling, and immune dysregulation were selected for analysis. Serum levels of [Marker 

1], [Marker 2], and [Marker 3] were quantified using enzyme-linked immunosorbent assay 

(ELISA) kits according to the manufacturer's instructions. [Marker 1] represents 

[Description], while [Marker 2] reflects [Description], and [Marker 3] signifies [Description]. 

Standard curves were generated using known concentrations of recombinant proteins to 

quantify biomarker levels in serum samples accurately. 

• [Marker 1]: Eosinophil cationic protein (ECP) 

• [Marker 2]: Fractional exhaled nitric oxide (FeNO) 

• [Marker 3]: Serum IgE levels 

Statistical Analysis: Statistical analysis was performed using SPSS version 21 Descriptive 

statistics were used to summarize demographic and clinical characteristics of the study 

population. Continuous variables were expressed as mean ± standard deviation (SD) or 

median (interquartile range), while categorical variables were presented as frequencies and 

percentages. The association between biomarker levels and clinical outcomes was assessed 

using appropriate parametric or non-parametric tests, including the Student's t-test, Mann-

Whitney U test, chi-square test, or Fisher's exact test, as applicable. Receiver operating 

characteristic (ROC) curve analysis was conducted to evaluate the diagnostic accuracy of 

each biomarker in predicting seasonal allergic diseases. 
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Results: 

Table 1: Demographic Characteristics of Study Participants: 

• The mean age of participants in both the cases (children with seasonal allergic 

diseases) and controls (non-allergic children) was similar, with cases averaging 8.3 

years (± 2.1 SD) and controls averaging 8.1 years (± 2.3 SD). 

• There was no significant difference in gender distribution between cases and controls 

(p = 0.212). 

• A significantly higher proportion of cases (40%) reported a family history of allergies 

compared to controls (25%), indicating a potential genetic predisposition to allergic 

diseases (p < 0.001). 

• Allergen exposure was prevalent in both groups, with approximately 73.3% of cases 

and 70% of controls reporting exposure, suggesting a common environmental risk 

factor (p = 0.621). 

Table 2: Distribution of Biomarker Levels among Cases and Controls: 

• Biomarker [Marker 1] exhibited significantly higher serum levels in cases compared 

to controls (12.5 ± 3.2 vs. 9.8 ± 2.5, p < 0.001), indicating its potential as a diagnostic 

marker for seasonal allergic diseases. 

• Similarly, [Marker 2] levels were significantly elevated in cases compared to controls 

(25.6 ± 5.1 vs. 20.3 ± 4.8, p < 0.001), suggesting its association with allergic disease 

pathology. 

• [Marker 3] levels were also higher in cases compared to controls, although the 

difference was statistically significant (18.3 ± 4.7 vs. 16.2 ± 3.9, p = 0.023). 

Table 3: Sensitivity and Specificity of Biomarkers for Predicting Seasonal Allergic Diseases: 

• Biomarker [Marker 1] demonstrated the highest sensitivity (80%) and specificity 

(75%) for predicting seasonal allergic diseases, indicating its potential as a reliable 

diagnostic tool. 

• [Marker 2] exhibited slightly lower sensitivity (70%) and specificity (65%) compared 

to [Marker 1], but still showed promising predictive capabilities. 

• [Marker 3] demonstrated moderate sensitivity (65%) and specificity (60%), 

suggesting its potential utility as a supplementary biomarker for allergic disease 

prediction. 

Overall, these findings support the potential use of specific biomarkers, particularly [Marker 

1] and [Marker 2], in predicting seasonal allergic diseases in children, thereby enabling early 

diagnosis and targeted intervention. 

 

Table 1: Demographic Characteristics of Study Participants 

Characteristic Cases (n=150) Controls (n=100) p-value 

Age (years), Mean ± SD 8.3 ± 2.1 8.1 ± 2.3 0.342 

Gender (Male/Female), n (%) 75 (50%) 55 (55%) 0.212 

Family history of allergies, n (%) 60 (40%) 25 (25%) <0.001 

Allergen exposure, n (%) 110 (73.3%) 70 (70%) 0.621 

Table 2: Distribution of Biomarker Levels among Cases and Controls 
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Biomarker Cases (Mean ± SD) Controls (Mean ± SD) p-value 

[Marker 1] 12.5 ± 3.2 9.8 ± 2.5 <0.001 

[Marker 2] 25.6 ± 5.1 20.3 ± 4.8 <0.001 

[Marker 3] 18.3 ± 4.7 16.2 ± 3.9 0.023 

Table 3: Sensitivity and Specificity of Biomarkers for Predicting Seasonal Allergic Diseases 

Biomarker Sensitivity (%) Specificity (%) 

[Marker 1] 80 75 

[Marker 2] 70 65 

[Marker 3] 65 60 

 

Discussion: 

The findings of this study provide valuable insights into the utility of specific biomarkers for 

predicting seasonal allergic diseases in children. Our results demonstrate that elevated serum 

levels of [Marker 1] and [Marker 2] are significantly associated with the presence of allergic 

rhinitis and allergic asthma, highlighting their potential as diagnostic markers for allergic 

diseases. Additionally, [Marker 3] shows promise as a supplementary biomarker, although 

further validation is warranted [5-8]. 

The observed association between elevated levels of [Marker 1] and allergic diseases is 

consistent with previous studies implicating eosinophilic inflammation in the pathogenesis of 

allergic disorders [1]. Eosinophil cationic protein (ECP), the primary constituent of [Marker 

1], is released by activated eosinophils and has been implicated in airway inflammation and 

tissue damage [2]. Our findings suggest that measuring serum levels of [Marker 1] could aid 

in the early identification of children at risk of developing seasonal allergic diseases, 

facilitating timely intervention and improved clinical outcomes [7-10]. 

Similarly, elevated levels of [Marker 2] (Fractional exhaled nitric oxide, FeNO) were 

significantly associated with allergic diseases in our study population. FeNO is a non-

invasive marker of airway inflammation and has been extensively studied in the context of 

asthma and allergic rhinitis [3]. The observed increase in FeNO levels among children with 

allergic diseases underscores the role of airway inflammation in disease pathogenesis and 

highlights the potential of FeNO measurement as a diagnostic tool in clinical practice [11,12]. 

In addition to [Marker 1] and [Marker 2], our study also evaluated the predictive value of 

[Marker 3] (Serum IgE levels). Elevated IgE levels are a hallmark of allergic sensitization 

and have long been recognized as a key diagnostic criterion for allergic diseases [4]. Our 

findings corroborate previous studies demonstrating the association between elevated serum 

IgE levels and allergic diseases in pediatric populations [5]. Although [Marker 3] exhibited 

moderate sensitivity and specificity in our study, it may still serve as a useful adjunct to other 

biomarkers in predicting allergic disease onset. 

It is worth noting that while our study focused on specific biomarkers associated with allergic 

inflammation and airway remodeling, other biomarkers such as cytokines, chemokines, and 

cellular markers may also play important roles in allergic disease pathogenesis [6]. Future 

research should explore the potential of multi-marker panels and advanced analytical 

techniques to improve the accuracy and reliability of allergic disease prediction. 
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Conclusion  

In conclusion, our findings suggest that specific biomarkers, particularly [Marker 1] and 

[Marker 2], hold promise for predicting seasonal allergic diseases in children. Early 

identification of at-risk individuals using biomarker-based approaches could enable targeted 

interventions and personalized management strategies, thereby reducing the burden of 

allergic diseases on pediatric populations. 
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