TREATMENT OF AIRWAY INFLAMMATION REDUCES EXPIRED BREATH CONDENSATE H2O2 AND SMALL AIRWAY BUT NOT TRACHEAL INFLAMMATION
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We have recently demonstrated that the concentration of hydrogen peroxide (H2O2) in exhaled breath condensate (EBC) correlates positively with neutrophil numbers in bronchoalveolar lavage (BAL) and the severity of tracheal inflammation (Deaton & Marlin, unpublished data). We therefore hypothesised that appropriate treatment of airway inflammation would result in a reduction in EBC (H2O2) concentration which would parallel improvements in the degree of airway inflammation assessed by conventional airway cytology. Six experimental horses with mild-moderate cytological evidence of airway inflammation in tracheal wash (TW) and BAL detected upon routine endoscopy, but without clinical signs of respiratory disease, were studied. Inflammation in TW was quantified using the sum of scores for visible mucus in the trachea at the time of endoscopy (0 to 3), smear cell density (0 to 3) and neutrophil proportion (0 to 3). Values of 3 or below are considered to be within normal ranges with this system. Upon detection of inflammation (and negative bacterial culture) in either TW and or BAL, an EBC sample was collected (within 48h) and H2O2 concentration was determined. Each animal was then treated with inhaled fluticasone propionate (250ug/dose) at a dose of 3.5 ug/kg body-weight once daily for 14 days using an Aeromask. EBC H2O2 was determined again after 7 and 14 days of treatment and 7 days following termination of treatment. TW and BAL were repeated after 14 days of treatment and 7 days following termination of treatment. In horses without airway inflammation, mean EBC H2O2 is 0.5 ± 0.2 umol/l (95%CI 0.4 to 0.6 umol/l). Mean EBC H2O2 prior to treatment in horses with inflammation was 1.8 ± 0.6 umol/l and decreased to 1.3 ± 0.2 and 0.5 ± 0.2 by 7 and 14 days of treatment, respectively. After 7 days from termination of treatment EBC H2O2 concentration was unchanged (0.5 ± 0.3 umol/l). Decreases in neutrophil numbers in BAL paralleled decreases in EBC H2O2 concentration. TW inflammation scores did not improve significantly even with 14 days treatment. These data demonstrate that EBC H2O2 may have potential as an indicator in determining the resolution of airway inflammation. The apparent absence of an improvement in tracheal inflammation, despite a decrease in EBC H2O2 concentration, may be related to inflammatory cell activity as opposed to purely inflammatory cell numbers. 

