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Efficiency of non-invasive positive pressure ventilation in the treatment of
acute exacerbation of chronic obstructive pulmonary disease complicated

with type II respiratory failure
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[ Abstract] Objective To determine the curative effect of non-invasive positive pressure ventilation (NIPPV) in the treatment of
the patients with acute exacerbation of chronic obstructive pulmonary disease (AECOPD) complicated with type II respiratory
failure. Methods Forty-seven AECOPD patients complicated with type Il respiratory failure who admitted in our department from
January 2012 to December 2014 were recruited in this study. They were randomly divided into the observation group (n = 24) and the
NIPPV group (n = 23). All patients were given conventional treatment, including antibiotics, expectorant, anti-asthma and persistent
low flow oxygen therapies. The NIPPV group was additionally treated with NIPPV. The blood gas analysis results, heart rate,
breathing rate and serum level of N-terminal pro-brain natriuretic peptide (NT-proBNP) were compared between the 2 groups before
and at 24 and 72 hours after the treatment. Results Compared with the values before treatment, the heart rate, breathing rate, arterial
partial pressure of carbon dioxide (PaCO,), and serum level of lactic acid (Lac) were decreased significantly (P < 0.05), while, PaO,
and pH value were elevated significantly at 24 and 72 hours after treatment in both groups (P < 0.05), with those of the latter time
point more significantly (P < 0.05). The serum level of NT-proBNP was also reduced in the 2 groups at 72 hours after treatment (P <
0.05). Compared with the observation group, the NIPPV group had more marked improvements in the heart rate, breathing rate, pH
value, PaO; ad serum levels of Lac and NT-proBNP (P < 0.05). What’s more, this group also had significantly shorter hospital stay
and reduced costs than the other one (P < 0.05). Conclusion NIPPV has remarkable curative effect in the treatment of AECOPD
patients complicated with type 1II respiratory failure, and it is worthy of being widely applied in clinical practice.
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Table 1 Comparison of baseline data between two groups (xxs)
Item Observation group (n = 24) NIPPV group (n = 23) P
Age(years) 70.34+9.43 69.23+9.78 0.694
ALT(U/L) 23.56 + 8.54 23.21+9.23 0.893
AST(U/L) 22.23+£9.13 22.41+10.24 0.959
BUN(mmol/L) 5.69+1.63 5.17 £ 1.75 0.297
Cr(umol/L) 79.54 +20.98 77.04 £21.13 0.686
FBG(mmol/L) 6.91+1.27 6.42 +1.16 0.175
hs-CRP(mg/L) 20.64 + 18.28 22.75 £ 20.79 0.713

NIPPV: non-invasive positive pressure ventilation; ALT: alanine aminotransferase; AST: aspartate aminotransferase; BUN: blood urea
nitrogen; Cr: creatinine; FBG: fasting blood glucose; hs-CRP: high-sensitivity C-reactive protein
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Table 2 Comparison of the observed indices before and after treatment between two groups (xxs)
Observation group (n = 24) NIPPV group (n = 23)
Index Before At 24 hours At 72 hours Before At 24 hours At 72 hours

treatment after treatment after treatment treatment after treatment after treatment

Breathing rate 28.13 +3.18 25.67 +2.01" 23.50 +1.79™ 28.09 + 3.30 23.96 + 1,92 20.91 + 1.47°%*
(times/min)

Heart rate(beats/min) ~ 106.46 + 8.18 99.33 + 8.29" 90.88 +6.01""  105.69 + 7.49 92.43 +7.46™ 81.30 = 4.62"**
pH 7.20+0.08 7.26 +0.06" 7.31+0.07" 7.22+0.09 7.30 £ 0.07™ 7.37 £0.06™*
Pa0,(mmHg) 47.58 +5.03 63.79 + 6.65" 71.71+5.08™ 47.26 £5.15 75.00 + 6.99™ 84.96 + 4.62"°%
PaCO, (mmHg) 76.54 + 7.50 69.25 + 6.57" 57.87 +5.58™ 75.13 + 8.68 63.69+ 7.66™ 51.04 +5.14™%
Lac(mmol/L) 4.03 +1.09 3.00 +0.93" 2.38+0.67" 4.06+1.14 2.18+0.71" 1.69 +0.517*

NT-proBNP(ng/L) 374.28 + 164.49

150.38 + 26.89"

391.88 + 172.46 132.75 + 23.12™

NIPPV: non-invasive positive pressure ventilation; PaO,: partial pressure of oxygen; PaCO,: partial pressure of carbon dioxide; Lac: lactic
acid; NT-proBNP: N-terminal pro-brain natriuretic peptide. Compared with before treatment, "P < 0.05; compared with 24 hours after

treatment, “P < 0.05; compared with the observation group, “P < 0.05
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