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Abstract
Lower respiratory tract infections (LRTIs) continue to represent a diagnostic and therapeutic challenge due to their broad 

etiology and overlapping clinical features with non-infectious pulmonary diseases. This retrospective study evaluated the 
diagnostic contribution of bronchoscopy with bronchoaspirate analysis in 100 patients with suspected LRTIs between 2022 and 
2025. Bronchoalveolar lavage (BAL) and targeted microbiological testing led to pathogen identification in 20% of cases, isolating 
both common and atypical organisms. Among the 20 positive cases, pathogens such as Legionella pneumophila, Mycobacterium 
intracellulare, and Pseudomonas aeruginosa were identified, highlighting the diagnostic superiority of bronchoscopic sampling 
compared to non-invasive techniques. The remaining 80% of cases had negative bronchoaspirate results, reinforcing bronchoscopy’s 
value even in excluding infections. Timely and accurate identification of causative pathogens facilitated appropriate antimicrobial 
therapy and improved clinical outcomes. Our findings underscore bronchoscopy’s essential role in the precise management of LRTIs.
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Introduction

Lower respiratory tract infections (LRTIs) are among the 
most frequent causes of morbidity and mortality worldwide, 
particularly in vulnerable populations such as the elderly and 
immunocompromised patients [1,2]. Despite advancements in 
imaging and laboratory diagnostics, identifying the etiologic agent 
remains a cornerstone for initiating targeted therapy and avoiding 
antibiotic misuse [3]. Bronchoscopy, particularly when combined 
with bronchoalveolar lavage (BAL) or protected specimen 
brushing (PSB), offers direct visualization of the bronchial tree and 
targeted sampling of the lower airways [4,5]. Its role in diagnosing 

infectious pulmonary diseases is well-established, but the accuracy 
and impact of bronchoaspirate analysis in everyday clinical 
settings warrants ongoing investigation [6-8]. This study aims 
to demonstrate the effectiveness of bronchoscopy in identifying 
infectious agents in patients with suspected LRTIs and to evaluate 
its impact on clinical decision-making and treatment outcomes.

Materials and Methods

A retrospective observational study was conducted on 100 
patients who underwent diagnostic bronchoscopy for suspected 
LRTIs between January 2022 and March 2025 at a tertiary care 
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pulmonary center. All patients had clinical and radiological 
evidence suggestive of infection, including new or worsening 
infiltrates on imaging, fever, cough, or increased sputum production. 
Bronchoscopies were performed using standard flexible 
bronchoscopes under local anesthesia and conscious sedation. 
Bronchoaspirate and bronchoalveolar lavage (BAL) specimens 
were obtained and sent for bacterial, mycobacterial, fungal, and 
molecular testing, including PCR for atypical pathogens. Samples 
were processed according to current microbiological guidelines [9-
11]. Patient data, including age, comorbidities, radiologic findings, 
previous empirical antibiotic therapy, and final diagnosis, were 
extracted from electronic medical records. Microbiological results 
were compared to those from non-invasive methods such as 
sputum culture, blood culture, and serology.

Results

Out of the 100 bronchoscopies performed, 20 bronchoaspirate 
samples (20%) tested positive for at least one pathogenic 
microorganism. The remaining 80 bronchoscopies (80%) were 
negative. The pathogens isolated are detailed in Table 1.

Among the 20 isolates, 4 were atypical pathogens: Legionella 
pneumophila (2), Mycobacterium intracellulare (2). Common 
pathogens included Staphylococcus aureus (2), Pseudomonas 
aeruginosa (2), Mycoplasma pneumoniae (1), Chlamydophila 
pneumoniae (1), Candida albicans (1), Trichomonas gallinae (1), 
Streptococcus mitis (1), Streptococcus pneumoniae (1), Escherichia 
coli (1), Proteus mirabilis (1), Haemophilus influenzae (1), and 
Morganella morganii (1). Positive bronchoscopic findings led to 
changes in antimicrobial management in 90% of those cases. In 
the negative group, clinical follow-up allowed for the exclusion 
of infection in 76% of patients, while alternative diagnoses were 
pursued in the remainder.

Discussion

The identification of pathogens in LRTIs is critical for guiding 
effective antimicrobial therapy. Our data suggest that bronchoscopy 
with bronchoaspirate analysis significantly contributes to pathogen 
detection, particularly in cases where non-invasive methods 
are inconclusive or negative [12-14]. Atypical pathogens such 
as Legionella and Mycobacterium intracellulare are notoriously 
difficult to isolate without direct lower airway sampling [15-17]. 
Molecular diagnostics such as PCR increase sensitivity but require 
high-quality specimens, which bronchoscopy reliably provides 
[18-20]. Negative bronchoaspirate results, while seemingly 
unhelpful, actually assist clinicians in ruling out infection and 
redirecting diagnostic efforts, reducing unnecessary antibiotic 
exposure [21-23]. In our study, 80% of bronchoscopies did not 
yield a pathogen, yet most of these patients benefited from a re-
evaluation of their diagnosis and therapeutic strategy. The results 
support international guidelines advocating for bronchoscopy 
in cases of non-resolving pneumonia, immunosuppressed hosts, 
and suspected atypical infections [24-26]. Furthermore, the 
microbiological spectrum seen in this study aligns with published 
data on the prevalence of LRTI pathogens in hospitalized patients 
[27-29]. Limitations include the retrospective design and the 
absence of a control group. However, the consistency of findings 
across other studies enhances the validity of our conclusions.

Conclusions

Bronchoscopy with bronchoaspirate analysis is a valuable 
tool in the diagnosis and management of lower respiratory tract 
infections. It not only facilitates the detection of both typical 

Table 1: Pathogens identified in bronchoaspirate samples from 
2022 to 2025. 
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and atypical pathogens but also plays a crucial role in excluding 
infection, guiding appropriate therapy, and reducing diagnostic 
uncertainty. Routine use of bronchoscopy in selected clinical 
scenarios—particularly in hospitalized or immunocompromised 
patients with non-resolving pneumonia—should be considered 
standard practice. Future prospective studies are needed to 
confirm these findings and to evaluate the cost-effectiveness of 
bronchoscopy-guided diagnostics in LRTIs.
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