


Short Research Article 
ELEVATED PERIPHERAL BLOOD IL-6 LEVELS: A NOVEL BIOMARKER FOR ASSESSING INFLAMMATION AND EXACERBATION RISK IN PEDIATRIC BRONCHIAL ASTHMA
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ABSTRACT 

	
Aims: Pediatric bronchial asthma is a prevalent chronic inflammatory airway disease that causes significant morbidity and impacts daily life. Interleukin-6 (IL-6) is a multifunctional cytokine related to systemic inflammation and airway hyperreactivity. Increasing evidence suggests that elevated IL-6 is associated with obesity, neutrophilia, and poor asthma control, but data in Vietnamese children remain limited.
Study design:  Prospective descriptive cross-sectional study.
Place and Duration of Study: A cross-sectional descriptive study was conducted on 59 pediatric patients with bronchial asthma aged over 5 years, treated at Can Tho Children's Hospital from April 2023 to July 2024.
Methodology: IL-6 levels were quantified using a flow cytometry-assisted immunoassay with reagents and assay kits manufactured by Bio-Rad (USA). Evaluation of the association between elevated IL-6 concentrations and factors such as: BMI,, leukocyte count, neutrophil count, CRP, number of annual hospitalizations, frequency of acute asthma exacerbations, and exacerbation severity. Statistical analyses used SPSS 25.0 with a significance threshold of p < 0.05.
Results: The proportion of elevated IL-6 was 69.5% (41 out of 59 children). IL-6 elevation was significantly associated with overweight/obesity (p = 0.021), increased neutrophil counts (p = 0.047), elevated CRP levels (p = 0.028), and higher annual hospitalization and acute exacerbation frequencies (p = 0.011). The association between IL-6 and attack severity showed a non-significant but increasing trend (p = 0.156). Statistical significance was set at p < 0.05.
Conclusion: ). IL-6 is associated with systemic inflammation and asthma control, particularly among overweight and obese children.These findings highlight the potential clinical utility of IL-6 as a biomarker to guide personalized asthma management strategies, enabling earlier identification of high-risk children and more proactive monitoring of disease progression. Larger longitudinal and multicenter studies are needed.
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1. INTRODUCTION
 
Bronchial asthma remains a prevalent chronic inflammatory airway disease and a major public health concern worldwide. According to the World Health Organization (WHO, 2024), more than 260 million people live with asthma, and approximately 400,000 deaths occur annually, with children representing a considerable proportion of morbidity and mortality [14]. In Vietnam, the prevalence of pediatric bronchial asthma (BA) has been reported to range from 8% to 12% and continues to rise, especially in urban environments [3],[11]. Asthma in children is a complex and heterogeneous condition influenced by multiple immunological and environmental mechanisms, resulting in diverse phenotypes and treatment responses [5].
In recent years, attention has shifted toward the identification of biomarkers that could improve the classification, management, and prognostic prediction of asthma. Cytokines, in particular, are central mediators in the airway inflammatory cascade. Among these, interleukin-6 (IL-6) is emerging as a critical pleiotropic cytokine with both local and systemic effects. IL-6 participates in the activation of T helper 17 (Th17) cells, macrophages, and neutrophils and contributes to systemic inflammation and airway remodeling. Several studies have reported elevated serum IL-6 levels in patients with severe or uncontrolled asthma, as well as in obese asthmatic children, supporting its role as a potential biomarker reflecting disease burden and systemic inflammatory activation [7], [8], [12].
Recent evidence has highlighted the relationship between obesity, systemic inflammation, and the so-called “Type-2-low” or “non-eosinophilic” asthma phenotype, in which IL-6 appears to play a bridging role between metabolic dysregulation and airway inflammation [1],[8]. Kim Hy et al. (2023) demonstrated that serum IL-6 concentrations were independently associated with asthma exacerbation frequency in children and predicted future exacerbations within one year [7]. Similarly, Hinks et al. (2024) identified a distinct IL-6-dominant inflammatory endotype among pediatric patients with poor corticosteroid responsiveness, suggesting that IL-6 signaling could drive steroid-resistant asthma via the IL-6R/JAK/STAT3 axis [2]. These findings indicate that IL-6 is not merely a bystander cytokine but a potential driver of persistent inflammation and disease progression.
While the pathophysiologic significance of IL-6 in asthma has been well established in Western and East Asian cohorts, data in Vietnamese pediatric populations remain scarce. Few local studies have explored cytokine profiles or systemic inflammatory markers in asthmatic children, and none have specifically focused on IL-6 as a biomarker. Therefore, the present study was conducted to clarify the association between peripheral blood IL-6 levels and key clinical and inflammatory parameters—including body mass index (BMI), leukocyte and neutrophil counts, C-reactive protein (CRP), asthma control status, and exacerbation severity—in Vietnamese children with bronchial asthma. By elucidating these relationships, this research aims to provide a scientific basis for considering IL-6 as a diagnostic and prognostic indicator in pediatric bronchial asthma.

2. material and methods 

2.1. Study subjects: 
Pediatric patients over 5 years of age diagnosed and treated for bronchial asthma at can tho children's hospital.
- Iinclusion criteria: all pediatric patients over 5 years of age diagnosed with bronchial asthma at can tho children's hospital. the patient and their legal guardians consented to participate in the study.
-  Exclusion criteria:
+ Asthmatic patients with other severe comorbidities such as cardiac arrhythmia, congenital heart disease, rheumatic heart disease, etc..
+ Asthmatic patients with comorbidities such as immunodeficiency or myeloid leukemia.
+ Asthmatic patients presenting with dyspnea but admitted for reasons other than an acute asthma attack, such as cardiac asthma, pneumothorax, or foreign body aspiration.
2.2. Research methods
-  Study design: a descriptive, cross-sectional, prospective study.
-  Sample size: 59 pediatric patients were diagnosed with bronchial asthma according to the GINA 2024 criteria [4].
-  Sampling method: convenience sampling, including all pediatric patients who met the inclusion criteria.
- IL-6 levels were quantified using a flow cytometry-assisted immunoassay with reagents and assay kits manufactured by Bio-Rad (USA) and and leukocyte counts were evaluated based on the complete blood count (CBC) results.
-  Study variables:
+ General information of patients: mean age, age of asthma onset, gender.
+ Factors related to elevated peripheral blood IL-6 levels: nutritional status (BMI classification), systemic inflammation status (CRP, total leukocyte count, neutrophil count), asthma severity (classification of acute asthma attack severity), and asthma control (annual hospitalization rate and number of emergency room visits for acute asthma attacks).
-  Data analysis: data were analyzed using SPSS software version 25.0.

3. results 

3.1. General characteristics of the study population: 
Our study was conducted on 59 pediatric patients with bronchial asthma at Can Tho Children's Hospital. The mean age of the study subjects was 7.75 ± 2.7 years, with males accounting for 71.2%, resulting in a male-to-female ratio of approximately 2.47:1.
Table 1: Age of Bronchial Asthma Onset 
	Age of asthma onset
	Frequency (n)
	Percentage (%)

	< 2 years
	5
	8,5

	2-5 years
	34
	57,6

	> 5 years
	20
	33,9

	Total
	59
	100


Observation: Asthma onset most commonly occurred between the ages of 2-5 years (57.6%) and was least common in children under 2 years old (8.5%).
Table 2: Prevalence of elevated peripheral blood IL-6 levels in pediatric asthma patients 
	IL-6 Status
	Frequency (n)
	Percentage (%)

	Elevated
	41
	69,5

	Not elevated
	18
	30,5

	Total
	51
	100


Observation: The majority of pediatric asthma patients had elevated peripheral blood IL-6 levels (69.5%).
3.2. Association between elevated IL-6 levels and nutritional status
Table 3: Association between elevated IL-6 levels and nutritional status
	IL-6


BMI Classification
	Elevated
	Not Elevated
	p-value

	Underweight
	2 (3,4%)
	2 (3,4%)
	0,021

	Normal weight
	22 (37,3%)
	15 (25,4%)
	

	Overweight/Obese
	17 (38,8%)
	1 (1,7%)
	

	Total
	41 (69,5%)
	18 (30,5%)
	


Observation: There was a significant association between elevated IL-6 levels and the nutritional status of pediatric asthma patients (p = 0.021). Overweight/obese children showed a higher prevalence of elevated IL-6 (28.8%) compared to normal-weight (37.3%) and underweight children (3.4%).
3.3. Role of IL-6 in predicting systemic inflammation, asthma severity, and control
Table 4: Association between elevated IL-6 and total leukocyte count 
	IL-6


Total Leukocyte Count
	Elevated
	Not Elevated
	p-value

	Increased
	33 (55,9%)
	12 (20,3%)
	0,205

	Not increased
	8 (13,6%)
	6 (10,2%)
	

	Total
	41 (69,5%)
	18 (30,5%)
	


Observation: No statistically significant difference was observed in elevated IL-6 levels between the groups with increased and normal total leukocyte counts (p = 0.205).
Table 5: Association between elevated il-6 and neutrophil count
	IL-6

Neutrophil Count
	Elevated
	Not Elevated
	p-value

	Increased
	25 (42,4%)
	6 (10,2%)
	0,047

	Not increased
	16 (27,1%)
	12 (20,3%)
	

	Total
	41 (69,5%)
	18 (30,5%)
	


Observation:A significant association was found between elevated IL-6 levels and an increased peripheral neutrophil count in pediatric asthma patients (p = 0.047), wherein patients with higher neutrophil counts also had higher IL-6 levels, and vice versa.
Table 6: Association between elevated il-6 and CRP levels 
	IL-6


CRP Level
	Elevated
	Not Elevated
	p-value

	Increased
	24 (40,7%)
	5 (8,5%)
	0,028

	Not increased
	17 (28,8%)
	13 (22%)
	

	Total
	41 (69,5%)
	18 (30,5%)
	


Observation: There was a positive correlation between elevated IL-6 levels and increased CRP levels (p = 0.028), with the majority of patients having both elevated CRP and IL-6 (40.7%).
Table 7: Association between Elevated IL-6 and annual hospitalization rate 
	                                IL-6


Hospitalizations/Year 
	Elevated 
	Not Elevated 
	p-value 

	1 time 
	20 (33,9%)
	18 (30,5%)
	0.001

	≥ 2 times 
	21 (35,6%)
	0 (0%)
	

	Total 
	41 (69,5%)
	18 (30,5%)
	


 Observation: A significant association was found between elevated IL-6 and the annual hospitalization rate (p = 0.001). Patients with elevated IL-6 had a higher frequency of hospitalization.
Table 8: Association between Elevated IL-6 and frequency of acute asthma attacks 
	                            IL-6



Acute Attacks
 (Clinic Visits) 
	Elevated 
	Not Elevated 
	p-value 

	None
	11 (18,6%)
	12 (20,3%)
	0,011

	1-2 times
	19 (32,2%)
	5 (8,5%)
	

	> 2 times 
	11 (18,6%)
	1 (1,7%)
	

	Total
	41 (69,5%)
	18 (30,5%)
	


Observation: There was a significant association between elevated IL-6 and the frequency of acute asthma attacks requiring clinic visits (p = 0.011).
Table 9: Association between Elevated IL-6 and severity of acute asthma attack 
	                           IL-6


Attack Severity 
	Elevated
	Not Elevated 
	p-value 

	Mild 
	12 (20,3%)
	10 (16,9%)
	0,156

	Moderate 
	26 (44,1%)
	7 (11,9%)
	

	Severe 
	3 (5,1%)
	1 (1,7%)
	

	Total
	41 (69,5%)
	18 (30,5%)
	


Observation: No statistically significant association was found between elevated IL-6 levels and the severity of acute asthma attacks (p = 0.156).

4. DISCUSSION

4.1. General Characteristics of the study population
The present study was conducted on 59 pediatric patients with bronchial asthma, with a mean age of 7.75 ± 2.7 years, of whom 71.2% were male. These demographic characteristics are similar to previous Vietnamese pediatric asthma cohorts, where boys were consistently more affected than girls [3],[11]. The majority of patients in this study had their first asthma diagnosis between 2 and 5 years of age, which is consistent with the known pattern of early childhood onset.
Approximately two-thirds (69.5%) of participants exhibited elevated peripheral IL-6 levels, underscoring the potential systemic inflammatory component in pediatric asthma. Similar findings have been documented by Pan et al. (2025), who demonstrated significantly higher circulating IL-6 concentrations in asthmatic children compared with healthy controls, correlating with increased exacerbation risk [7]. IL-6 is known to promote Th17 differentiation and macrophage activation, both of which contribute to airway inflammation and tissue remodeling.
4.2. Association between Elevated IL-6 levels and nutritional status
Childhood obesity has emerged as a strong determinant of asthma severity and poor disease control. Our findings revealed a statistically significant relationship between elevated IL-6 levels and higher BMI (p = 0.021), supporting the hypothesis that metabolic inflammation contributes to airway dysfunction. This is consistent with reports by Akar-Ghibril et al. (2023) and Kim Hy et al. (2023), who both showed that overweight asthmatic children had higher plasma IL-6 concentrations and more frequent exacerbations. IL-6 produced by adipose tissue can enhance systemic inflammatory tone, activate neutrophils, and impair glucocorticoid receptor signaling—mechanisms believed to underlie corticosteroid resistance in obese asthma phenotypes [2], [7], [15].
4.3. Role of IL-6 in predicting systemic inflammation, asthma severity, and control 
Many studies around the world have reported that elevated serum IL-6 levels are closely related to systemic inflammatory markers and are associated with an increased frequency of exacerbations, particularly severe asthma attacks. In our study, we also observed a significant relationship between high IL-6 concentration and both neutrophil count (p = 0.047) and serum CRP level (p = 0.028) among pediatric patients with bronchial asthma. This finding is consistent with the results of Jackson (2020), who found that IL-6 was significantly correlated with total leukocyte count (p < 0.01), neutrophil count (p < 0.01), and serum CRP (p < 0.01) [5]. Likewise, Jevnikal (2018) described the IL-6 signaling pathway (IL-6TS) as a possible mechanism contributing to airway inflammation and the persistence of bronchial asthma [8]. These results suggest that IL-6 plays an important role as a central mediator in systemic inflammation through the IL-6R/JAK/STAT3 pathway, stimulating the production of pro-inflammatory cytokines and CRP.
In our research, children with higher IL-6 levels also had more frequent hospital admissions and acute asthma attacks within the past year (p = 0.001 and p = 0.011, respectively). This finding implies that IL-6 may not only act as a passive inflammatory marker but may also directly contribute to the initiation or worsening of asthma exacerbations. Jackson (2020) also reported that after controlling for other confounding risk factors, elevated IL-6 remained an independent predictor for the risk of asthma exacerbation within one year (OR = 1.32; p < 0.01) [5]. Based on these data, we believe that IL-6 can be considered as a potential biomarker that reflects the level of systemic inflammatory activation and the individual’s tendency toward recurrent or severe attacks.
Regarding the relationship between IL-6 level and the severity of acute bronchial asthma exacerbation, our study did not show a statistically significant difference. This result is similar to the findings of Le Thi Thu Huong (2018), who also did not identify a clear association between cytokine levels and attack severity in Vietnamese children with asthma [10]. Nevertheless, some international studies have shown the opposite results. For example, both Jackson (2020) and Pan (2023) reported that higher IL-6 concentration was related to more severe exacerbations of bronchial asthma [8],[12]. The difference between our findings and those studies could be explained by several reasons such as the relatively small sample size, the cross-sectional design which did not allow longitudinal follow-up, and the differences in asthma phenotypes and clinical characteristics between study populations. These factors might limit the ability to detect subtle associations.
Several mechanisms have been proposed to explain how IL-6 may contribute to the development of more severe and difficult-to-control asthma phenotypes. IL-6 can activate the JAK/STAT3 pathway within immune and airway epithelial cells, leading to increased expression of inflammatory genes, stimulation of CRP synthesis, and modification of immune responses in the respiratory system. These effects can amplify the inflammatory response when patients are exposed to allergens or respiratory infections, thereby making asthma exacerbations more severe [7]. Moreover, IL-6 has been suggested to play a role in airway remodeling, reducing lung function, and leading to narrowing of the airways and diminished responsiveness to bronchodilators [12]. Although we did not find a statistically significant relationship between IL-6 and attack severity in our data, we still consider IL-6 as a relevant factor in the pathophysiology of severe asthma, through mechanisms involving systemic inflammation, decreased treatment responsiveness, and progressive airway remodeling.
Another point that may deserve attention is that IL-6 could interact with metabolic conditions such as obesity, which is known to influence asthma control. In our data, patients with higher IL-6 tended to have higher BMI, which may suggest an overlap between systemic inflammation, metabolic dysregulation, and airway inflammation. This aspect has been discussed in other studies, where IL-6 was shown to link obesity-related inflammation and poor asthma control. Such observations further support the need to evaluate IL-6 not only as a single cytokine but also as a part of a complex inflammatory network in pediatric asthma.
Overall, our findings support the growing evidence that IL-6 is an active participant in the inflammatory cascade of asthma rather than a secondary marker. Its elevation reflects both airway and systemic inflammation, which may contribute to more frequent exacerbations and possibly poorer control in certain asthma phenotypes. Future studies with a larger sample size, multiple cytokine measurements, and longitudinal follow-up will be needed to confirm these observations and to clarify the prognostic value of IL-6 in different clinical subgroups.

5. Conclusion

In conclusion, this study highlights the potential of IL-6 as a multifaceted biomarker in pediatric bronchial asthma. Elevated peripheral IL-6 levels were significantly associated with obesity, increased neutrophil and CRP levels, and greater exacerbation frequency. Although no statistical link with attack severity was observed, the trends and mechanistic insights from recent literature support IL-6’s pivotal role in systemic inflammation and asthma control. IL-6 measurement may therefore provide valuable information for risk assessment and disease monitoring, particularly in obesity-related or corticosteroid-resistant asthma phenotypes. Further longitudinal and interventional studies in Vietnamese populations are warranted to confirm these findings and evaluate the clinical utility of targeting the IL-6 signaling pathway in asthma managemen
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