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Influence of long-term home noninvasive positive pressure ventilation plus
rehabilitation exercises on respiratory muscle strength in patients with stable
severe COPD
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Abstract Objective To study the influence of long-term home noninvasive positive pressure ventilation (HNPPV) plus rehabilitation
exercises on respiratory muscle strength in patients with stable severe chronic obstructive pulmonary disease(COPD). Methods  Fifty-six
patients with stable severe COPD after hospital discharge were randomized into 2 groups: the therapy group (n=26) with HNPPV plus
breathing exercises, and the control group (n=30) only with HNPPV. Parameters before treatment and after 2-year follow-up were com-
pared, including maximal inspiratory pressure (MIP), transdiaphragmatic pressure (Pdi), maximal transdiaphragmatic pressure (Pdimax)
and Pdi/Pdimax, arterial partial pressure of carbon dioxide (PaCO,), pulmonary function, 6-min walking distance (6MWD), mortality and
readmission rates. Results The age, gender, course of disease, body mass index (BMI), PaCO,, PaO,, MIP, Pdi, Pdimax and Pdi/Pdimax,
forced expiratory volume in one second (FEV;), ratio of FEV; to forced vital capacity (FEV1/FVC), 6MWD, and annual hospitalization
times were comparable between the 2 groups at admission (P 0.05). After 2 years follow-up, there were significant differences in MIP,
Pdi, Pdimax, Pdi/Pdimax, 6MWD and annual hospitalization times between the two groups [(76=26) vs (72=25) cmH.0, (48=5) vs (4544)
cmH;0, (126+11) vs (116==8) cmH,0, (0.38=0.01) vs (0.39=20.02), (263=33) vs (244=26) m, (2.1=20.9) vs (2.6=20.9) times/year,
respectively]. There were one dead case in therapy group and two in control group, with no significant difference between the two groups
(#=0.02, P 0.05). Conclusion HNPPV plus rehabilitation exercises could efficiently improve the respiratory muscle strength and
endurance in patients with stable severe COPD, and obtain more satisfactory long-term outcome.
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PaCO, (mmHg) MIP(cmH,0) Pdi(cmH,0) Pdimax(cmH,0)
26 605 53+3" 647 766" 4144 48+5" 98+9  126+11" 3.8+09 2.1+0.8"
30 586 544" 677 72+5" 414 454" 99+11  116+8" 3.8+09 2.6+0.9"
n Pdi/Pdimax FEV;, % FEV./FVC % 6MWD(m) (%)
26 0.42+0.02 0.3820.01" 38=%5 38=%5 4947 487 23035 263433" 3.8
30 0.4120.02 0.392-0.02" 405 37x5 497 487 230426 2444-26" 6.7
: PaCO,: ; MIP: ; Pdi: ; Pdimax: ; FEV1%:
; FEVW/FVC %: ; 6BMWD: 6 min , "P<0.05
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