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1. INTRODUCTION 

Bronchiolitis is the primary lower respiratory 

tract infection affecting young children under one 

year old. The respiratory infection, characterized 

by acute inflammation, causes tissue swelling 

and cell death in the small airway epithelium, 

resulting in airway blockage and impaired gas 

exchange. RSV stands as the primary virus 

responsible for bronchiolitis; however, 

parainfluenza and adenovirus, along with other 

viruses, also play roles in triggering this 

condition [1,2]. 

The disease spectrum of bronchiolitis begins with 

simple respiratory symptoms and progresses to 
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Abstract 

Background: Bronchiolitis is a major cause of lower respiratory tract infections and hospitalizations in infants, 

particularly under two years of age. Accurate severity assessment is crucial for informing treatment decisions, 

optimizing resource utilization, and preventing complications. Although oxygen saturation is routinely 

monitored, the clinical relevance of arterial blood gas (ABG) parameters such as pH, PaO₂, PaCO₂, and HCO₃ 

in assessing disease severity remains uncertain. This study aims to evaluate the correlation between arterial 

blood gas (ABG) parameters and the clinical severity of bronchiolitis in children. 

Methods: This cross-sectional observational study was conducted at the Pediatric Ward, Chattogram Maa-

Shishu O General Hospital from January to July 2015. Fifty children aged 2 months to 2 years, diagnosed 

clinically with bronchiolitis, were included in this study. Participants were stratified into moderate and severe 

categories based on clinical signs and oxygen saturation levels. Demographic and clinical data, including pulse 

oximetry and arterial blood gas (ABG) results, were collected using a structured questionnaire. Statistical 

analysis was performed using SPSS version 19.0, with significance set at p<0.05. 

Results: The mean age of the participants was 5.21 ± 1.90 months. Of the 50 children, 35 (70%) were male and 

15 (30%) were female. Twenty-eight (56%) had moderate bronchiolitis, while 22 (44%) had severe disease. 

Hypoxemia (SpO₂ <90%) was observed exclusively in the severe group. Although abnormal arterial blood gas 

findings—including low PaO₂, altered pH, and reduced HCO₃—were more frequent in severe cases, the 

differences in pH (p=0.503), PaO₂ (p=0.432), PaCO₂ (p=0.453), and HCO₃ (p=0.231) were not statistically 

significant between severity groups. 

Conclusion: Arterial blood gas parameters did not show a significant correlation with bronchiolitis severity. 

Clinical assessment and pulse oximetry remain the most reliable tools for severity evaluation in pediatric 

bronchiolitis. 

Keywords: Bronchiolitis, ABG, pH, PaO₂, PaCO₂, HCO₃, oxygen saturation, respiratory distress, pediatric, 

severity assessment. 
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the point where intense hypoxemia requires 

critical medical attention [3,4]. The accurate 

determination of disease severity is an essential 

factor in clinical decision-making when deciding 

whether to admit a patient to the hospital and 

determine their respiratory support requirements 

[5,6]. The evaluation of disease severity in 

bronchiolitis traditionally relies on 

measurements of respiratory rate, retractions, and 

oxygen saturation (SpO₂). These evaluation 

methods yield inconsistent results because they 

are influenced by both the observation methods 

of healthcare providers and external 

environmental factors [6,7]. 

The analysis of arterial blood gases reveals the 

degree of respiratory distress through 

measurements of pH, oxygen partial pressure 

(PaO₂), carbon dioxide partial pressure (PaCO₂), 

and bicarbonate (HCO₃) levels. Studies have 

shown that analyzing arterial blood gases 

provides information about ventilation-perfusion 

mismatch and alveolar hypoventilation in 

patients with bronchiolitis [8,9]. The current 

evidence regarding links between particular 

arterial blood gas abnormalities and bronchiolitis 

disease severity remains weak, particularly in 

these resource-limited areas. 

The development of hypoxemia alongside 

hypercapnia and acid-base disturbances is a 

natural consequence for patients with severe 

airway obstruction from bronchiolitis [10]. The 

systematic identification of children who face 

deterioration risks improves through objective 

assessment, which also leads to more effective 

therapeutic interventions and superior prognostic 

predictions compared to average clinical 

observations [2,8]. Profound comprehension of 

ABG parameter Disease severity correlations 

support both reducing improper hospitalizations 

and improving resource efficiency [5,6]. 

This investigation examines the relationship 

between blood gas parameters (pH, PaO₂, PaCO₂, 

and HCO₃) and bronchiolitis severity in 

hospitalized children, after accounting for 

relevant conditions. The research identifies 

important arterial blood gas markers that indicate 

moderate and severe disease severity, generating 

objective clinical measures to support better 

pediatric bronchiolitis management decisions. 

2. OBJECTIVE 

 The objective of this study was to assess the 

correlation between arterial blood gas 

parameters (PH, PaO₂, PaCO₂, and HCO₃) 

and the clinical severity of bronchiolitis in 

children aged 2 months to 2 years. 

3. METHODOLOGY & MATERIALS 

This cross-sectional observational study was 

conducted at the Pediatric Ward of Chattogram 

Maa-Shishu O General Hospital, a 250-bedded 

tertiary care hospital in Chattogram, Bangladesh, 

from January to July 2015. The study population 

comprised children aged between 2 months and 2 

years who were diagnosed with bronchiolitis and 

either admitted to the inpatient department or 

evaluated in the outpatient department (OPD) of 

the hospital. 

3.1. Sample Selection 

Inclusion Criteria 

 Children aged 2 months to 2 years   

 Clinical diagnosis of bronchiolitis (cough, 

wheeze, respiratory distress)   

Exclusion Criteria   

 Children with congenital heart disease   

 Known chronic pulmonary conditions (e.g., 

bronchopulmonary dysplasia, cystic fibrosis)   

 Neuromuscular disorders affecting respiration   

 Known metabolic or renal disorders   

 Immunodeficiency disorders   

 Children previously admitted for respiratory 

illness in the last two weeks   

3.2. Data Collection Procedure 

Data were collected using a structured pro forma 

that included demographic details, clinical 

findings, history of presenting illness, and 

laboratory results. Trained pediatric residents 

recorded physical findings through standardized 

clinical examination. ABG samples were 

collected under aseptic precautions and analyzed 

using an automated blood gas analyzer. A 

radiologist interpreted chest radiographs. Pulse 

oximetry was used to assess oxygen saturation. 

Data accuracy and consistency were ensured 

through supervisor cross-verification and double 

entry. 

3.3. Ethical Consideration 

The study approved by the institutional ethical 

review committee of Chattagram Maa-Shishu O 

General Hospital. Informed written consent was 

obtained from the parents of all participating 

children. The confidentiality of patient 

information was strictly maintained, and data 
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were used solely for research purposes, in 

accordance with the Declaration of Helsinki 

guidelines. 

3.4. Statistical Analysis  

Data analysis was performed using SPSS version 

19.0. Descriptive statistics, including 

frequencies, percentages, means, and standard 

deviations, were used for baseline variables. 

Comparative analysis between groups (moderate 

vs. severe bronchiolitis) was conducted using the 

chi-square test and the independent t-test. 

Pearson correlation coefficients were used to 

assess relationships between ABG parameters 

and severity scores. A p-value <0.05 was 

considered statistically significant. 

4. RESULTS 

Table I. Sociodemographic characteristics (n=50) 
 

Characteristics  Frequency (n) Percent (%) 

Mean Age 5.21±1.90 

Gender  Male 35 70 

Female 15 30 

Residents Rural 20 40 

Urban 30 60 

History Evaluation Cough 50 100 

Respiratory distress 50 100 

Fever 26 52 

Feeding difficulty 25 50 

Nasal congestion 30 60 

Table I presents the baseline characteristics of the 

study population. The mean age was 5.21 ± 1.90 

months. Of the 50 children, 35 (70%) were male 

and 15 (30%) were female. Most children (60%) 

resided in urban areas. All participants presented 

with cough and respiratory distress. Additional 

symptoms included nasal congestion (60%), 

fever (52%), and feeding difficulty (50%). 

Table II. Physical and clinical findings of the children with bronchiolitis (n=50) 

Findings  Frequency (n) Percentage (%) 

Ill looking 42 84 

Respiratory rate >60/min 38 76 

Nasal flawing 27 54 

Chest indrawing 50 100 

SO2 on pulse oximetry (<95) 39 78 

CRP(>l0)  12 24 

Hyperinfation in Cheast X-Ray  38 76 

Table II outlines key clinical signs and relevant 

laboratory findings. Ill-looking appearance was 

noted in 84% of patients, and 76% had a 

respiratory rate exceeding 60 breaths per minute. 

All children exhibited chest in drawing, while 

nasal flaring was observed in 54% of cases. 

Hypoxemia, defined as SpO₂ <95%, was 

documented in 78% of participants. 

Hyperinflation was present on chest radiography 

in 76% of cases. Elevated C-reactive protein 

(CRP >10 mg/L) was observed in 24% of 

patients. 

Table III. Relation of PH, PaO2 and PaCO2, HCO3 with severity of bronchiolitis 

Severity     Moderate  Severe P value 

SO2 in air 
<90 0 22 

  
 ≥90 28 0 

 PH  

7.35-0 7.45 21 (42.0) 17 (34.0) 

0.503 <7.35 3 (6.0) 1 (2.0) 

 >7.45   4 (8.0) 4 (8.0) 

PaO2  

80-100  0 (0.0) 6 (12.0) 

0.432 >100      28 (56.0) 0 (0.0) 

<80  8 (16.0) 8 (16.0) 



Correlation between Arterial Blood Gas Parameters (PH, PaO2, PaCO2, and HCO3) and the Severity of 

Bronchiolitis 

 

ARC Journal of Pediatrics                                                                                                                           Page | 4 

 PaCO2  

 35-45     2 (4.0) 1 (2.0) 

0.453  >45 0 (0.0) 0 (0.0) 

 <35  26 (52.0) 21 (42.0) 

 HCO3 

22-28    8 (16.0) 5 (10.0) 

0.231 <22      20 (40.0) 17 (34.0) 

>28 0 (0.0) 0 (0.0) 

Table III presents the distribution of arterial 

blood gas parameters according to clinical 

severity (moderate vs. severe). Of the 50 patients, 

28 (56%) were classified as having moderate 

bronchiolitis, and 22 (44%) were classified as 

having severe bronchiolitis. SpO₂ levels below 

90% were observed exclusively in the severe 

group. The majority of children in both groups 

had pH values within the normal range (7.35–

7.45). Low PaO₂ (<80 mmHg) was recorded in 

16% of both groups. Most participants had 

PaCO₂ values below the normal range (<35 

mmHg), and no cases exhibited hypercapnia. 

Bicarbonate levels were below 22 mmol/L in 

40% of moderate and 34% of severe cases. 

Differences in ABG parameters between the 

groups were not statistically significant (p>0.05 

for all comparisons). 

5. DISCUSSION 

A study analyzed how arterial blood gas (ABG) 

variables, including pH, PaO₂, PaCO₂, and 

HCO₃, influence the clinical severity of 

bronchiolitis in children between 2 months and 

12 months of age. Among 50 cases of 

bronchiolitis patients, 44% had severe 

presentations because of hypoxemia, but most of 

them (56%) exhibited moderate disease severity. 

The occurrence of abnormal arterial blood gas 

values was higher among severe patients; 

however, their pH, PaO₂, PaCO₂, and HCO₃ 

measurement levels between different severity 

categories did not reach statistical significance. 

This research confirms the difficulty in 

understanding the biology behind bronchiolitis 

while highlighting how the disease presents 

differently in patients. The clinical assessment 

using SpO₂ demonstrated a strong ability to 

identify moderate and severe cases; however, 

blood gas analysis proved insufficient to 

discriminate between disease severity levels in 

this patient sample. Some prior research 

highlighted the diagnostic significance of acute 

bronchiolitis ABG changes, but our study 

findings produced different results. 

The research by Cecunjanin et al. demonstrated 

that patients with bronchiolitis experienced 

significant changes in acid-base balance and 

oxygenation during treatment, as indicated by 

ABG laboratory results [11]. Our study results 

showed no significant changes in ABG 

parameters based on the initial disease severity of 

patients. The comparison yielded inconsistent 

results due to variations in the timing of blood 

sampling, disease stages, and exposure to 

treatments before conducting the test. 

According to Casademont, patients with 

bronchiolitis exhibit either mild to moderate 

acidosis or alkalosis in their arterial blood gases, 

depending on the disease stage and severity [10]. 

The majority of our patient cohort presented with 

PaCO₂ measurements below normal limits (nižé 

35 mmHg) as a result of hyperventilatory 

compensation. The severity level of respiratory 

issues among patient groups did not result in 

significant changes in PaCO2 levels. Natural 

variations in ventilation could explain these 

findings, or PaCO₂ measurements might not 

establish direct relationships with clinical disease 

severity. 

According to Saijo et al., our study demonstrated 

that inflammatory markers, as indicated by CRP 

levels above 10 mg/L, occurred in 24% of 

patients [9]. The observation strengthens medical 

knowledge that bronchiolitis exists as a viral 

condition while showing restricted inflammatory 

activity. Hence, laboratory results offer weak 

indicators of disease severity. Research by 

Martinez-Baylach et al. and Mulholland et al. 

Confirmed our observation that chest radiograph 

hyperinflation occurred in 76% of our patients 

with bronchiolitis [12, 13]. 

The findings of Shay et al. support our study by 

showing that medical practitioners heavily 

depend on clinical observations and oxygen 

saturation measurements when evaluating and 

admitting bronchiolitis patients rather than using 

laboratory or radiologic results [14]. Our study 

data validate the use of physical examination 

findings as the primary tool for assessing 

bronchiolitis, as it showed 100% chest in drawing 

and 78% of patients with SpO₂ less than 95%. 
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The integration of ABG parameters within 

emergency department bronchiolitis 

management protocols according to Johnson et 

al. fails to demonstrate substantial benefits in 

routine assessment of patients with limited 

resources [5]. The research by Mallory et al. 

demonstrated that healthcare providers should 

monitor SpO₂ precisely, as it represents an 

effective method for stratifying disease severity, 

despite the potential for incorrect admissions due 

to the heavy reliance on respiratory rate and pulse 

oximetry measurements [6]. 

The different results between our study and some 

past literature may have multiple justified 

explanations. Our sample provides sufficient data 

for exploratory analysis, yet demonstrates a 

possible weakness in detecting minimal changes 

in ABG measurement results. The laboratory 

tests were performed immediately after 

admission, but they may not have revealed the 

peak extent of illness, as disease progression was 

rapid in some cases. The administration of early 

supportive measures, which included 

supplemental oxygen, may have altered the test 

results before blood collection for ABGs. 

The disease severity and progression of 

bronchiolitis depend on both host factors, such as 

patient age and immune status, as described in 

studies by Glezen et al. and Eriksson et al. [1, 4]. 

The clinical study results may not be applicable 

to complex patient populations, as our patient 

selection process excluded those with 

comorbidities. The study failed to identify 

meaningful differences in ABG values because 

individuals display varying capacities for 

ventilation compensation and acid-base 

buffering. 

The study results provide valuable insights for 

medical practitioners. This study reveals that 

ABG measurements provide important biological 

information; however, they should not be used as 

a substitute for bedside clinical examinations in 

bronchiolitis care. Healthcare providers should 

reserve routine blood gas testing for hospitalized 

patients with severe hypoxemic conditions 

because the procedure affects patient comfort and 

healthcare expenses while showing insignificant 

discriminating ability in this research. The 

assessment principles for bronchiolitis include 

clinical observation and pulse oximetry 

measurements, as recommended by the Scottish 

Intercollegiate Guidelines Network and the 

American Academy of Pediatrics [9, 15]. 

The analysis of arterial blood gases continues to 

provide essential information during 

epidemiological uncertainty or when suspected 

respiratory failure is present, facilitating proper 

patient care escalation. Acidosis depth, along 

with severe hypoxemia or increasing PaCO₂ 

levels, helps clinicians determine when to refer 

patients to intensive care units and when to start 

ventilator support. 

The research showed that severe bronchiolitis is 

strongly associated with hypoxemia when SpO₂ 

levels fall below 90%. However, ABG 

measurements, including pH, PaO₂, PaCO₂, and 

HCO₃, do not reveal meaningful differences 

across severity levels. The available evidence 

suggests that clinicians can rely on their clinical 

skills and pulse oximetry readings to assess 

bronchiolitis severity; however, blood gas 

analysis remains a useful tool for medical teams 

to diagnose specific patients who require 

advanced care evaluation. 

6. LIMITATIONS AND RECOMMENDATIONS 

This single-center study had a relatively small 

sample size, which may limit the generalizability 

of its findings. The timing of ABG collection and 

the lack of serial monitoring could have affected 

the observed correlations. Future research should 

involve multicenter studies with larger cohorts 

and longitudinal assessments of arterial blood 

gases (ABGs) to evaluate dynamic changes. It is 

recommended that clinicians prioritize clinical 

judgment and SpO₂ in managing bronchiolitis, 

using ABG selectively. Further exploration is 

needed to refine objective severity assessment 

tools, especially in settings with limited 

resources and high pediatric respiratory disease 

burden. 

7. CONCLUSION  

This study demonstrated that while oxygen 

saturation (SpO₂) effectively differentiates 

between moderate and severe bronchiolitis, 

arterial blood gas (ABG) parameters—PH, PaO₂, 

PaCO₂, and HCO₃—did not show a significant 

correlation with disease severity. These findings 

suggest that routine ABG analysis may have 

limited clinical utility in the initial assessment of 

bronchiolitis unless respiratory failure is 

suspected. Clinical evaluation and pulse 

oximetry remain the cornerstone for severity 

stratification and management decisions. ABG 

testing should be reserved for selected cases 

requiring further diagnostic clarity or escalation 

of care. 
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