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INTRODUCTION 
Tuberculosis (TB) remains a major global health concern, 
causing 1.6 million deaths in 2017.1  The primary 
diagnostic method, direct sputum smear microscopy, is 
widely used.2 However, for patients unable to produce 
sputum or with negative smear results, bronchoalveolar 
lavage (BAL) provides an alternative for diagnosing 
pulmonary TB.3–5 Despite the high TB burden, limited 
studies in Nepal have explored the importance of BAL 
in smear-negative pulmonary TB cases.6–8 This study 
aims to fill this gap by assessing the significance of BAL 
in patients suspected to have pulmonary TB but with 
negative sputum smears. Given the dearth of research 
in this specific context, the findings of this study could 
contribute valuable insights into improving diagnostic 
strategies for TB in Nepal, potentially leading to 
enhanced detection and management of pulmonary TB 
in smear-negative cases.

ABSTRACT
Background: Bronchoalveolar lavage has a high diagnostic utility for cytology and bacteriology. The aim of this study 
was to assess the diagnostic value of bronchoalveolar lavage (BAL) which underwent routine bronchoscopy for evaluation 
of lung disease. 
Methods: This was a hospital based descriptive study done from July 1, 2022, to June 30, 2023. Eighty bronchoalveolar 
lavage (BAL) cases were analyzed for differential count, cytological evaluation and bacteriological examination. All cases 
were included which were sent as BAL specimen to the laboratory department. Bronchoscopy was done as an outpatient 
procedure and lavage fluid obtained was analyzed. 
Results: Out of 80 cases, 51 were male and 29 were female. The age ranged from 10 to 80 years. The prevalence of tubercu-
losis in sputum smear negative cases was found to be 29%. Among 80 cases, eight cases were unsatisfactory, twenty-three 
cases were of tuberculosis, one case was of fungal infection, two cases were of malignancy, forty cases were of small air-
way infection and six cases were satisfactory but with no diagnostic value. 
Conclusion: Bronchoalveolar lavage emerged as a valuable diagnostic tool, demonstrating efficacy in diagnosing tuber-
culosis, infections, and malignancies. The findings underscore the significance of incorporating BAL into routine bron-
choscopy procedures for enhanced diagnostic accuracy in the evaluation of lung diseases. This study contributes valuable 
insights into the diagnostic utility of BAL, emphasizing its role in the comprehensive assessment of pulmonary conditions

Keywords: bronchoalveolar lavage (BAL); bronchoscopy; tuberculosis.

Correspondence: Dr. Apar Pokharel, Department of Otorhinolaryngology and Head and Neck Surgery, College of Medical 
Sciences, Chitwan, Nepal. Email: aparpokharel@hotmail.com, Phone: +977-9841558234.

METHODS
This study adopted a retrospective observational design 
to assess the diagnostic value of bronchoalveolar 
lavage (BAL) in patients suspected to have pulmonary 
tuberculosis (TB) with negative sputum smears. The 
research was conducted over a period of one year, with 
patient recruitment and data collection spanning from 
July 1, 2022, to June 30, 2023. The study was done 
in Department of ENT and Head and Neck Surgery. 
These cases were referred from the Department of 
Medicine for diagnostic bronchoscopy. Approval 
for the study was obtained from the Institutional 
Review Board (Ref. No. 2023/112). Patients aged 
more than 10 years and suspected of pulmonary TB 
with negative sputum smear results were included 
for the study. Individuals with contraindications for 
flexible bronchoscopy like acute exacerbation of 
asthma and chronic obstructive pulmonary disease, 
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bleeding disorders and patients on warfarin therapy 
were excluded from the procedure. The sample size 
was calculated considering the prevalence of smear-
negative pulmonary TB and the expected diagnostic 
yield of BAL. Convenient sampling technique was 
used for the study. Subsequent to bronchoscopy, the 
collected lavage fluid underwent analysis. Air-dried 
slides stained with Leishman stain were employed for 
total and differential cell counts. Routine Giemsa and 
Papanicolaou (PAP) stains were applied for cytology 
screening, while staining for acid-fast bacilli (AFB) 
was performed on all BAL samples. The study 
encompassed all cases sent as BAL specimens to 
the laboratory department within the stipulated time 
frame. The adequacy of samples was evaluated based 
on specific criteria i.e., utilizing Chamberlain et al.'s 
criteria to categorize samples as unsatisfactory for 
microscopic evaluation.9 These criteria included: 
1) Paucity of alveolar macrophages (<10/hpf), 2) 
Extensive epithelial cells, 3) Mucopurulent exudates, 
4) Laboratory artifacts, and 5) Cells altered by 
degeneration. Demographic information, clinical 
history, and bronchoalveolar lavage results was 

recorded using standardized data collection forms.

RESULTS
Bronchoalveolar lavage was performed on 80 
cases, with patients ranging from 10 to 80 years old           
(Figure 1).

Among all 51 were males, and 29 were females. 
Among the cases, eight were deemed unsatisfactory for 
evaluation. Diagnoses included fungal infection in one 
case, tuberculosis in 23 cases, malignancy in two cases, 

small airway infection in 40 cases, and satisfactory but 
with no diagnostic value in six cases. The prevalence 
of tuberculosis in sputum smear negative cases was 
found to be 29%. In the cellular differential count, a 
neutrophilic cellular pattern was observed in 42 cases, 
a lymphocytic cellular pattern in two cases, and an 
absence of any cellular pattern in 36 cases, including 
eight unsatisfactory cases. This comprehensive 
analysis provides insights into the diverse spectrum 
of conditions encountered through bronchoalveolar 
lavage across a varied patient demographic (Figure 2).

DISCUSSION
Bronchoalveolar lavage (BAL) conducted through 
early flexible bronchoscopy holds a crucial role in 
both diagnosing and ruling out various uncommon 
diffuse lung diseases. It is particularly effective 
in excluding infections in cases where pulmonary 
infiltrates are unexplained.10 BAL analysis proves to 
be a diagnostic tool for infections such as tuberculosis, 
nocardiosis, and fungal infections, aided by special 
stains and cultures.11 Numerous studies emphasize the 
significance of bronchoscopic procedures in promptly 
diagnosing sputum smear–negative tuberculosis cases. 
The reported diagnostic yield of BAL in pulmonary 
tuberculosis ranges up to 57.1% in diverse studies, 
and the incorporation of nucleic acid amplification 
techniques can further enhance this yield while 
reducing diagnostic delays.12–15 This study showed 
only one case of fungal infection. However, diagnosing 
fungal pneumonia in an intensive care unit setting 
necessitates careful consideration of the patient's 
clinical background. The presence of Candida in 

Figure 1. Age distribution of patients.

Figure 2. Diagnostic yield of BAL.
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respiratory samples often indicates colonization rather 
than pneumonia. Therefore, assessing risk factors 
such as multiple lumen catheters, peritonitis, prior 
abdominal surgery, and the administration of broad-
spectrum antibiotics becomes essential to determine 
the necessity of antifungal therapy.16,17

In our investigation, a significant number of cases 
exhibited a neutrophil-rich pattern but tested negative 
for acid-fast bacilli on smears and GeneXpert, as well 
as mycobacterial and fungal cultures. This suggests an 
inflammatory or bacterial etiology. The average total 
cell count in these cases exceeded that of tuberculosis 
with a neutrophilic cellular pattern. Further exploration 
and management were tailored to the clinical profiles 
of the patients. Although a neutrophil count of ≥50% 
strongly indicates infectious etiology or acute lung 
injury, BAL neutrophilia can sometimes signify a 
progressive course of certain interstitial lung diseases, 
such as idiopathic pulmonary fibrosis or connective 

tissue disorder-associated ILD.12–15,18 Additionally, our 
study identified two cases of malignancy or suspicion 
of malignancy through BAL fluid analysis. The 
diagnostic yield for malignancy is reported to be higher 
in cases of endobronchial tumors or tumors situated in 
central regions. Furthermore, performing the procedure 
on affected lobes/segments, accompanied by high-
resolution computed tomography (HRCT) correlation, 
can enhance the overall diagnostic yield of BAL.19

CONCLUSIONS
Bronchoalveolar lavage demonstrates a significant 
diagnostic yield for tuberculosis, fungal infections, 
and malignancies. Given its efficacy in establishing 
a definitive diagnosis in numerous previously 
undiagnosed cases, bronchoalveolar lavage should 
be incorporated as a routine diagnostic tool for 
lung diseases, particularly to exclude pulmonary 
tuberculosis.
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