Technical cough assist improves ventilation inhomogeneity in NMD
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Problem: Progressive respiratory muscle weakness of patients with Duchenne´s muscular dystrophy (DMD) results in progressive ventilation inhomogeneity determined by LCI elevation and might be related to insufficient clearance of airway secretions (1). The reduction of peak cough flow (PCF) in neuromuscular disorders (NMD) is effectively treated by technical assisted cough. We hypothesised that ventilation inhomogeneity are reduced by repeated technical cough assist in NMD.
Methods: We determined the lung clearence index (LCI) employing multiple breath washout technique (EasyOne Pro, MBW Module (ndd Medical Technologies, Switzerland)) in 11 patients with various NMD (2x DMD, 4x spinal muscular atrophy, 2x congenital muscular dystrophy, 3x congenital myopathy). VC was determined employing ZAN 100 (ZAN Meßgeräte, Obertulba, Germany) and PCF employing PocketpeakTM (Ferraris Medical Ltd., Enfield, UK). Intermittend positive pressure breathing (IPPB) assisted cough was applied as previously described (2). LCI was determined before and after the IPPB manoeuvre. 
Results: All patients had a significant reduction of vital capacity (l: 0.59 ± 0.25 (0.31 – 1.10; % predicted 16.6 ± 5.4 (8 – 26)) and PCF (l/min: 127 ± 62 (70 – 270)). LCI was elevated in all patients (8.56 ± 1.16 (7.09 – 11.33). The IPPB manoeuvre resulted in a decrease of LCI (8.07 ± 0.54 (6.88 – 8.75), but failed to show significance (p = 0.16). 
Conclusion: IPPB assisted cough may decrease ventilation inhomogeneity in advanced stages of NMD. The cohort that entered this study might be to small to show significance, as all studies monitoring therapy effects employing MBW technique in Cystic Fibrosis examined min. 17 patients. However, the greatest decrease of LCI was seen in patients with significant LCI elevation above 8. 
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