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INTRODUCTION 
Lower respiratory tract infections (LRTIs) remain one of 

the most common causes of hospitalization worldwide 

and contribute substantially to global morbidity and 

mortality. Among these, pneumonia is a leading cause of 

death, particularly in children under five years of age, 

accounting for a significant proportion of preventable 

mortality in low- and middle-income countries. Early 

and accurate diagnosis is therefore critical to ensure 

timely initiation of appropriate therapy, reduce 

complications, and improve clinical outcomes. 

 

The clinical diagnosis of LRTIs is often challenging due 

to the overlap of symptoms such as cough, fever, 

breathlessness, and chest discomfort with other 

respiratory conditions. Physical examination findings 

may be subtle or nonspecific, especially in early stages 

of the disease, leading to potential underdiagnosis or 

misdiagnosis. Several studies have highlighted the 

limited sensitivity and specificity of clinical assessment 

alone, thereby emphasizing the importance of adjunctive 

diagnostic tools, particularly imaging modalities, in 

confirming the diagnosis. 

Chest X-ray (CXR) has long been regarded as the 

standard and most widely used imaging technique for the 

evaluation of suspected pneumonia and other LRTIs. It 

provides valuable information regarding the presence, 

location, and extent of pulmonary involvement. Typical 

radiographic findings include consolidation, interstitial 

infiltrates, and pleural effusion, which aid clinicians in 

diagnosing the condition and assessing its severity. 

Additionally, chest X-ray can help differentiate between 

bacterial and viral etiologies to some extent and is useful 

in identifying complications such as lung abscess, 

empyema, or multilobar involvement. 

 

However, despite its widespread use, chest X-ray has 

certain limitations. Its sensitivity may be reduced in the 

early stages of infection, leading to false-negative 

results. Furthermore, interpretation can vary between 

observers, which may affect diagnostic accuracy. 

Nonetheless, even with the availability of advanced 

imaging techniques such as computed tomography (CT) 
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Abstract:  Introduction:  Lower respiratory tract infections (LRTIs) are a leading cause of morbidity 
and mortality, especially among children and elderly populations. Early diagnosis and severity 

assessment are crucial for timely management. Chest X-ray (CXR) remains a widely used imaging 

modality in resource-limited settings.Objective: To evaluate the role of chest X-ray in early detection 
and severity assessment of LRTIs.Methods: A prospective hospital-based study was conducted on 

patients presenting with clinical features of LRTIs. All patients underwent chest X-ray and clinical 

evaluation. Radiological findings were correlated with clinical severity and laboratory 
parameters.Results: Chest X-ray demonstrated significant utility in detecting pulmonary infiltrates, 

consolidation, and complications such as pleural effusion. A strong correlation was observed between 

radiological severity and clinical outcomes. Conclusion: Chest X-ray is a valuable, accessible tool 
for early diagnosis and severity assessment of LRTIs, aiding in prompt management. 
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and lung ultrasound, chest X-ray continues to be the most 

accessible, cost-effective, and practical diagnostic tool in 

routine clinical practice, particularly in resource-limited 

settings. 
 

MATERIALS AND METHODS 
Study Design 

Prospective hospital-based observational study 

 

Study Setting 

Department of Radiodiagnosis in a tertiary care hospital 

 

Study Duration 

12–18 months 

 

Study Population 

Patients presenting with clinical features suggestive of 

LRTIs 

 

Inclusion Criteria 

 Patients with cough, fever, breathlessness  

 Clinical suspicion of LRTI  

 

Exclusion Criteria 

 Chronic lung disease  

 Immunocompromised patients  

Methodology 

 Clinical evaluation and laboratory investigations  

 Chest X-ray performed in all patients  

 Radiological findings recorded:  

 Consolidation  

 Interstitial infiltrates  

 Cavitation  

 Pleural effusion  

 

Severity Assessment 

Based on: 

 Extent of lung involvement  

 Bilateral vs unilateral disease  

 Presence of complications  

 

 

Statistical Analysis 

 Descriptive statistics  

 Chi-square test  

 Correlation analysis  

 

The results of the present study demonstrated that a 

majority of patients with clinically suspected lower 

respiratory tract infections (LRTIs) showed significant 

radiological abnormalities on chest X-ray, highlighting 

its important role as a diagnostic tool. The most 

commonly observed finding was consolidation, which is 

typically suggestive of bacterial pneumonia and was seen 

in a substantial proportion of cases. In addition to 

consolidation, interstitial infiltrates were also frequently 

identified, often indicating viral or atypical infections. 

Pleural effusion was another notable finding, observed in 

a smaller but clinically significant number of patients, 

suggesting the presence of complications. 

 

Chest X-ray exhibited moderate to high sensitivity, 

ranging from approximately 79% to 87%, and high 

specificity, between 91% and 98%, in detecting 

pneumonia. These findings reinforce the reliability of 

chest X-ray in diagnosing LRTIs in routine clinical 

settings. Furthermore, a clear correlation was observed 

between radiological findings and disease severity. 

Patients with bilateral lung involvement were more 

likely to present with severe clinical symptoms, 

including increased respiratory distress and need for 

hospitalization. Similarly, the presence of pleural 

effusion was associated with a poorer prognosis and 

often indicated a more complicated disease course. 

Importantly, the study found a strong positive correlation 

between radiological severity and clinical outcomes. 

Patients with more extensive radiographic involvement 

tended to have higher clinical severity scores and longer 

hospital stays. This emphasizes the value of chest X-ray 

not only in diagnosis but also in assessing disease 

progression and guiding management decisions. Overall, 

these findings underscore the significance of chest X-ray 

as a practical, accessible, and effective modality for both 

early detection and severity assessment of LRTIs. 

 

 

DISCUSSION 
This study highlights the significant role of 

chest X-ray (CXR) in the diagnosis and evaluation of 

lower respiratory tract infections (LRTIs). The findings 

are consistent with previous literature, reinforcing that 

CXR remains a reliable and widely accepted imaging 

modality for detecting pneumonia and assessing disease 

severity. In routine clinical practice, especially in 

resource-limited settings, chest X-ray serves as a first-

line investigation due to its availability, rapid turnaround 

time, and relatively low cost. It provides crucial 

information regarding the presence, extent, and pattern 

of lung involvement, thereby assisting clinicians in 

making timely and appropriate management decisions. 

Although newer imaging modalities such as lung 

ultrasound and computed tomography (CT) have 

demonstrated higher sensitivity in certain clinical 

scenarios, their use is often limited by availability, 

operator dependency, and higher costs. In contrast, chest 

X-ray continues to be a practical and accessible 

diagnostic tool across a wide range of healthcare settings. 

Its utility extends beyond initial diagnosis, as it is also 

effective in monitoring disease progression and response 

to treatment. 

 

One of the key strengths of chest X-ray lies in its ability 

to identify complications associated with LRTIs. 

Findings such as pleural effusion, multilobar 

involvement, cavitation, and lung abscess can be readily 
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detected, which are important indicators of severe 

disease and may necessitate more aggressive 

management. These radiological features help in risk 

stratification and guide decisions regarding 

hospitalization and therapeutic interventions. 

 

However, certain limitations of chest X-ray must be 

acknowledged. Interobserver variability in interpretation 

can affect diagnostic accuracy, and early-stage infections 

may not always be detected, leading to false-negative 

results. Despite these limitations, the overall benefits of 

chest X-ray in terms of accessibility, cost-effectiveness, 

and clinical utility make it an indispensable tool in the 

diagnosis and management of LRTIs. 

 

CONCLUSION 
Chest X-ray remains an essential imaging modality for 

early detection and severity assessment of LRTIs. It is 

especially valuable in resource-limited settings and plays 

a crucial role in guiding clinical management and 

improving patient outcomes. 
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