Safety and utility of bronchoalveolar lavage in pediatric immune suppressed patients
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Introduction: Flexible bronchoscopy with bronchoalveolar lavage (BAL) is an important diagnostic and therapeutic tool in pediatric pulmonology. In this retrospective study, we evaluate its safety and utility in immune compromised patients.

Methods: All flexible bronchoscopies performed by our Division between Jan. 2008 and Dec. 2009 were reviewed. Data collected consisted of demographics, primary disease, laboratory data, and BAL cytology and microbiologic results.

Results: Ninety six bronchoscopies were performed in 84 patients over 2 years of age. Of these, 35 (36.9%) were immunosuppressed; their mean age was 5.8 years (range=0.2-18) and 19 (56%) were males. Diagnoses included status post transplantation (solid organ transplant in 18 cases, bone marrow transplantation in 6), leukemia/lymphoma (3), severe combined immune deficiency (3), and HIV+ status (2). The procedure was performed in the PICU in 60% of cases and in the OR in 37%. No complications were reported except for mild, transient desaturation.

Seven (30%) patients were neutropenic (<4,500/mm3) and 5 (22%) had low platelet count (<60,000/mm3). Blood cultures were obtained in 27 patients with 3 (11%) reporting positive results: 1 K. pneumoniae, 1 S. viridians, and 1 unidentified Gram(+) coccus. 

BAL cell counts were as follows: no WBC in 44%, few in 47%, and moderate in 9%. Lipid-laden macrophages were present in 77% and hemosiderin-laden macrophages in 71%. An etiologic agent was identified in 13 (41%) of cases. Bacterial pathogens included MSSA (3 cases), S. viridans (3), P. aeruginosa (2), C. diphteriae (2), S. pneumonia (1), and K. pneumoniae (1). Non-bacterial pathogens included P. carinii/jiroveci (3 cases), CMV (2), Parainfluenza virus (1), and Candida (1).

When compared to immune-competent patients, immune suppressed patients showed lower hematocrit (29% vs 35%, P=0.035) but no differences in WBC or differential. Their BAL cell counts had more lymphocytes (24% vs 14%, P=0.03) and fewer neutrophils (21% vs 43%, P=0.009). They also had a higher prevalence of non-bacterial infections (viral and/or fungal) detected in the BAL than immune competent patients (25% vs 6%, P=0.02).

Summary and Conclusions: An etiologic agent was found in the BAL in ~40% of immune compromised patients referred for evaluation for infectious complications (compared to ~10% of positive blood cultures). These patients had a higher prevalence of non-bacterial infections, with CMV and PCP as the predominant organisms; this is consistent with depression of T-cell mediated immunity. Cytology results likely reflect a non-specific inflammatory response.

This retrospective study affirms the utility of flexible bronchoscopy with BAL in the evaluation of immunecompromised patients with respiratory infections. The procedure is generally safe.

