Effect of Erdosteine on inflammatory and oxidative biomarkers in sputum and peripheral blood mononuclear cells (PBMCs) in patients with COPD
A Hakim, S Meah, PJ Barnes, OS Usmani
Introduction

Oxidative stress caused by cigarette smoking induces and amplifies peripheral lung inflammation in COPD patients and this has been linked to progressive airflow limitation and more recently to corticosteroid resistance.
Oxidative stress and inflammation can be reliably and non-invasively assessed in COPD patients by several biomarkers (Kharitonov & Barnes 2001), such as 8-isoprostane (Montuschi et al. 2000, Wood et al. 2003), glutathione (GSH) (Beier et al. 2004), leukotriene B4 (LTB4) (Montuschi et al. 2003, Biernacki et al. 2003), IL-6, CXCL-8 (Beeh et al. 2003). In addition, small airway nitric oxide (NO) production, that can be easily assessed, is increased in COPD patients and related to disease severity (Brindicci et al. 2005)
Erdosteine is a thiol compound with antioxidant properties as well as effects on bacterial adhesiveness and mucus properties. There is evidence that Erdosteine is capable of preventing, at least partially, smoking-induced lipid peroxidation in smokers (Basyigit et al. 2005). A reduction in exacerbations, hospitalisation rates and improvement health status in COPD patients (Moretti et al. 2004) has also been reported with Erdosteine.
Methodology
A total of 24 patients with moderate (GOLD stage II: FEV1 50-80% pred.) to severe (GOLD stage III: FEV1 30-50% pred.) both current and ex-smokers were treated with Erdosteine (300 mg three times/day, 900 mg/day in total) vs. matched Placebo for 4 weeks in a single centre double-blind Placebo-controlled crossover study with 4 weeks of each treatment separated by a 4 week wash-out period. After each visit, baseline lung function and exhaled NO were recorded, as well as induced sputum and peripheral blood were collected.
This double blind Placebo-controlled study in moderate-to-severe COPD patients investigated the effects of Erdosteine (900 mg/day) compared to Placebo on markers of oxidative stress and inflammation in sputum and peripheral blood mononuclear cells (PBMCs). In addition, this study also assessed if this positive effect of Erdosteine is reflected by patient’s lung function. 

In parallel to this in vivo study, we also investigated the effects of Erdosteine alone and in combination with the steroid budesonide on IL-1β-induced CXCL8 and IL-6 secretion in blood monocyte cells extracted from healthy volunteers, severe asthmatics and mild-to-moderate COPD patients. 
Results
· Fewer patients produced sputum following 4 wk of Erdosteine 900 mg OD treatment than Placebo. Of the 15 patients that produced sputum before treatment, only 10 produced sputum following 4 wk Erdosteine treatment; that is, there was complete abolition of sputum in 5/15 patients. Furthermore, dry sputum weight in Erdosteine treated patients was significantly less than Placebo.
· There was no overall statistical difference in lung function parameters, FEV1, FVC, FEV1/FVC and FEF25-75 following 4 wk Erdosteine treatment compared to Placebo.
· There was no overall statistical difference in FeNO50 following Erdosteine 4 wk treatment compared to Placebo. Although, where only 4 patients on Placebo had a marginal improvement in their FeNO50, 9 subjects following Erdosteine treatment had an improvement in the FeNO50.

· There was no significant reduction in sputum 8-isoprostane levels following Erdosteine compared to Placebo (-6.41±117.4 vs. -61.3±108.7 pg/ml).
· There was no significant reduction in sputum LTB4 levels following Erdosteine treatment compared to Placebo (-0.36±0.22 vs. 0.13±0.33 ng/ml). 

· Erdosteine did not cause a significant reduction in sputum CXCL8 and IL-6 levels compared to Placebo. Although, 5 patients on Erdosteine had a reduction in their sputum IL-6 levels compared to only 3 in the Placebo group.
· There was no overall statistical difference in macrophage and neutrophil cell numbers in sputum between Erdosteine and Placebo groups.

· There was no significant reduction in LTB4 (-32.1±29.5 vs. -2.7±23.3 pg/ml), CXCL8 (-0.06±5.4 vs. 3.9±5.6 ng/ml) and IL-6 (438±664 vs. 340±410 pg/ml) levels in PBMCs following Erdosteine treatment compared to Placebo. 
· Erdosteine (10-9M) alone and in combination with budesonide (10-9M) had no significant effect on IL-1β-induced CXCL8 and IL-6 in healthy volunteers, severe asthmatics and mild-to-moderate COPD patients. 
Conclusions
Erdosteine (900 mg OD) treatment for 4 wk caused a significant reduction in sputum production in moderate-to-severe COPD patients. Furthermore, there was a reduction in dry sputum weight in subjects treated with Erdosteine compared to Placebo. Erdosteine also improved FENO50.
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