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Online Supplement 

Additional Methodology and Results are presented below to complement those presented in 

the main paper. 

 

Supplemental Methods 

BAL Collection and Storage 

Flexible fibreoptic bronchoscopy was performed via a laryngeal mask airway.  To prevent 

upper airway contamination suction was not performed until the tip of the bronchoscope was 

past the carina.  In order to control for variations in dilution, BAL samples were only 

included if the 4ml/kg total instillation volume was strictly adhered to and a return of 40-60% 

volume was attained.  BAL was performed by instilling two aliquots of 1ml/kg sterile 0.9% 

saline in both the right middle lobe and lingula.  All four samples were pooled, sealed in a 

sterile container and transported to the laboratory on ice.    BAL was subsequently 

centrifuged at 3000rpm and the supernatant and cell pellet aliquoted and frozen at -80ºC for 

subsequent experiments. 

Total & Differential Cell Counts 

Total cell counts were measured objectively in duplicate on raw BAL prior to processing by 

1:1 dilution in trypan blue and instillation into disposable Countess™ cell counting chamber 

slides followed by an automated cell count in duplicate by the Countess®Automated Cell 

Counter (InvitrogenTM).  Cytospin slides were prepared with 5x105 cells and differential cell 

counts (expressed as a percentage of nucleated cells) were evaluated by light microscopy by a 

single consultant histopathologist examining at least 300 consecutive cells at high power 

magnification.  Neutrophil counts were calculated using the absolute cell count of the raw 

BAL and the % neutrophils reported on the differential.  Epithelial cell contamination was 
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assessed, and for the sample set examining the expression of genes involved in LXA4 and 

LTB4 biosynthesis, represented 1.2% (±0.45%) of cells. 

Microbiological Testing 

Clinical Pathology Accreditation guidelines were adhered to for all microbiological testing. 

Selective media for the detection and enumeration of Staphylococcus aureus, Methicillin 

resistant S. aureus, Burkholderia cepacia, Haemophilus influenzae and P. aerginosa were 

employed.  Viral studies included DEAFF for Cytomegalovirus, Indirect Fluorescent 

Antibody test for Adenovirus, Parainfluenza 1, 2 & 3, Influenza A & B, Respiratory Syncytial 

Virus and cell culture for viruses.  Culture and testing for Mycobacterium tuberculosis was 

performed where clinically indicated.   

Neutrophil Elastase Activity Assay 

Neutrophil Elastase activity was measured by mixing 50 μl of the chromogenic substrate 

MeOSuc-AAPV-pNA, with each sample to a final concentration of 1.4 mm, and absorbance 

at 405 nm of samples was measured over time at 37 °C in a 96-well microplate reader. The 

concentration of NE in samples was determined by comparison against a standard curve of 

purified NE (1). 

Treatment characteristics of the Study Population 

As a matter of local prescribing policy, NSAID’s, inhaled steroids and oral corticosteroids are 

not routinely prescribed for young children with CF.  No study participant was prescribed 

long term oral corticosteroids.  As a matter of pragmatism (given the high rate of inhaled 

corticosteroid prescription among referrals to a tertiary paediatric respiratory clinic), it was 

not possible to completely exclude all control children on low dose inhaled corticosteroids, 

however, investigation for moderate / severe asthma was not listed as an indication for 

bronchoscopy among the included control group. 
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 Leukotriene B4 

EIA Kit 

Cayman Chemical 

Lipoxin A4 EIA Kit 

Oxford Biomedical 

Research 

Lipoxin A4 Not given 100% 

15-epi-Lipoxin A4 Not given 24% 

Lipoxin B4 Not given 1.0% 

Leukotriene B4 100% <0.01% 

5(S)-HETE 6.6% <0.1% 

5(R)-HETE 3.7% <0.1% 

20-hydroxy Leukotriene B4 2.7% Not given 

15(R)-HETE 0.98% 0.1% 

15(S)-HETE 0.4% 0.1% 

6-trans-12-epi Leukotriene B4 0.31% Not given 

6-trans Leukotriene B4 0.11% Not given 

5,6-DiHETE 0.07% 5.0% 

Leukotriene C4/D4/E4 <0.01% <0.01% 

Glutathione, 20-carboxy Leukotriene B4, 

19(R)-hydroxy Prostaglandin B2 

<0.01% Not given 

Table E1.  Cross-Reactivity of Anti-Sera quoted by manufacturers of ELISA Kits.  
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Supplemental Results  
Control / Culture Negative Children Control / Culture Positive Children 

1. Frequent Lower Respiratory Tract 

Infection 

1. Transient Pulmonary Haemorrhage, 

Cardiac Abnormalities,  

Pulmonary Hypertension 

2. Recurrent Haemoptysis, 

No cause identified at bronchoscopy 

2. Pulmonary Haemorrhage, 

Telangiectasia left main bronchus 

3. Haemoptysis, 

No cause identified at bronchoscopy 

3. Tracheobronchomalacia 

4. Recurrent Right Lower Lobe Collapse 4. Primary Ciliary Dyskinesia 

5. Frequent Lower Respiratory Tract 

Infection 

5. Primary Ciliary Dyskinesia 

6. Tracheobronchomalacia 6. Tracheobronchomalacia, 

Sub-glottic Stenosis 

7. Hypoplastic Left Lung 7. Primary Ciliary Dyskinesia 

 8. Bronchiectasis 

 9. Primary Ciliary Dyskinesia 

 10. Monitoring Prior Haemoptysis, 

Vascular abnormalities resolved 

 11. Primary Ciliary Dyskinesia 

 12. Haemoptysis, 

No cause identified at bronchoscopy 

Table E2.  Indications for bronchoscopy for control children. 

Figure E1.  Lipoxin A4 and Leukotriene B4 normalised to BAL neutrophil and 

macrophage counts & their relationship to pulmonary infection.   
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Left Panel: Comparison of mean (A) Lipoxin A4 (ng/ml) / Neutrophil Count x 105 (C) 

Lipoxin A4 (ng/ml) / Macrophage Count x 105 (E) Leukotriene B4 (pg/ml) / Neutrophil Count 

x 105, and (G) Leukotriene B4 (pg/ml) / Macrophage Count x 105 values measured in Control 

and CF BAL.  Right Panel: Subgroups of the Control and CF cohorts based on the presence 

or absence of >10^4 CFU/ml pathogenic bacteria cultured from the BAL specimen.  Mean (B) 

Lipoxin A4 (ng/ml) / Neutrophil Count x 105 (D) Lipoxin A4 (ng/ml) / Macrophage Count x 

105 (F) Leukotriene B4 (pg/ml) / Neutrophil Count x 105, and (H) Leukotriene B4 (pg/ml) / 

Macrophage Count x 105 values.  Lighter shaded bars represent BAL from which no 

pathogens were grown and darker shaded bars represent BAL from which pathogens were 

cultured.  (Error bars represent SEM; *P<0.05; Student’s t test).  
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