Comparison of bronchoscopic and non-bronchoscopic methods of obtaining distal airway cultures in tracheostomized children
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Introduction: Distal airway secretions can be sampled by bronchoscopic bronchoalveolar lavage (B-BAL), blind protected BAL (BP-BAL) and tracheal aspirates (TA).  Previous studies have shown that BP-BAL has similar accuracy to B-BAL in diagnosis of ventilator associated pneumonia. Our hypothesis was that BP-BAL is as effective as B-BAL and more effective than TA in sampling of lower airway secretions in tracheostomized patients. 
The objective of the study was to quantitatively compare the cultures of distal airway secretions from BP-BAL, B-BAL, and TA and to assess the efficacy of the three above methods in diagnosing bronchitis in tracheostomized children.
Method: Children with tracheostomies who were scheduled for their surveillance bronchoscopy were enrolled in the study.  All patients were free of antibiotics for at least one month before the study.  All patients underwent BP-BAL using a double lumen plugged catheter followed by B-BAL and TA.  The samples were sent for quantitative bacterial cultures.    Positive culture was defined as 100 or more colony forming units per milliliter (cfu/mL ) obtained in BP-BAL, and 10000 cfu/mL obtained by B-BAL or TA. Amount of secretions present in the tracheobronchial tree was assessed visually during bronchoscopy based on a validated grading system.  Diagnosis of bronchitis was made based on this grading score as well as on positive quantitative culture in the BAL fluid.    The diagnostic agreement between quantitative cultures obtained by the three different methods and visual grading scores was determined by kappa analysis.
Results: A total of 20 patients were enrolled in the study. Diagnosis of bronchitis by visual grading score had substantial agreement (Kappa 0.7, concordance 85%) with BP-BAL quantitative cultures, but only moderate agreement (Kappa = 0.5, concordance  75%) with B-BAL, and fair agreement (Kappa 0.3,  concordance 65%) with TA.   Within the three techniques, the diagnostic agreement was substantial between BP-BAL and B-BAL (Kappa 0.76, concordance 90%), but only moderate between BP-BAL and TA (Kappa 0.49, concordance 80% ).  A total of 29 different bacterial strains were isolated of which 15 were potentially pathogenic organisms and 14 were non-pathogenic.  The median (25th and 75th percentile) pathogenic colonies were 40500 (18000, 78550) cfu/ml in TA, 32500 (8100, 57600) cfu/ml in B-BAL, and only 150 (0, 16050) in BP-BAL.  One-way Analysis of Variance showed that BP-BAL had significantly lower pathogenic colonies (P<0.05) than either B-BAL or TA. 
Conclusion: We conclude that BP-BAL is potentially more accurate in the diagnosis of bronchitis and allows for more accurate sampling of lower airway secretions in tracheostomized children.


