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Body: Heliox can improve exercise tolerance in ventilatory-limited patients with 

chronic obstructive pulmonary disease (COPD). Unfortunately, however, these 

benefits are quite heterogeneous in patients with similar levels of resting airflow 

obstruction. In order to gain further insight into the determinants of such variability 

in hypoxaemic patients with advanced COPD, we evaluated 24 males (GOLD 

stage IV) who were under long-term O2 therapy. Patients underwent maximum 

incremental cardiopulmonary exercise tests while breathing hyperoxia (HiOX= 

40% O2) or helium-hyperoxia (He-HiOX= 60% He / 40%O2). Peak work rate (WR) 

was significantly improved with He-HiOX compared to HiOX (54 ± 26 W vs. 48 ± 

23 W). This was associated with increased mean ins and expiratory flows and 

larger tidal volumes; in addition, end-expiratory lung volume was lower at peak 

exercise (5.57 ± 1.12 L vs 5.65 ± 1.13 L; p<0.05). ∆(He-HiOX – HiOX) WR was 

positively related to markers of lung hyperinflation including total lung capacity 

and residual volume (r= 0.52 and r= 0.40; p<0.05). Interestingly, however, fat-free 

mass (FFM) also showed to be strongly related to ∆WR; in fact, FFM was the 

only independent predictor of ∆WR on a multiple regression analysis (r2= 0.66; 

p<0.001). We conclude that once patients with advanced COPD are relieved from 

the "central" ventilatory constraints by breathing hyperoxic heliox, appendicular 

muscle mass becomes an important determinant of maximal exercise capacity. 

These data lend support to the notion that preserved muscle mass is important 

for improved respiratory mechanics be translated into enhanced peak exercise 

capacity in these patients. 

 


