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Prospective randomized controlled clinical study of early use of noninvasive positive pressure ventilation in
the treatment for acute exacerbation of chronic obstructive pulmonary disease LIU Ling, QIU Hai - bo,
ZHENG Rui - giang » YANG Yi. Department of Critical Care Medicine, Zhongda Hospital and School of
Clinical Medicine, Southeast University, Nanjing 210009, Jiangsu, China

[ Abstract] Objective To evaluate the effect of the early use of noninvasive positive pressure
ventilation (NIPPV) on gas exchange, rate of endotracheal intubation and in - hospital mortality in patients
with acute exacerbation of chronic obstructive pulmonary disease (COPD). Methods Thirty - six patients
with acute exacerbation of COPD (7. 25<Carterial blood pH (pHa)<{7. 35, partial pressure of carbon dioxide
in artery (PaCQO;)>45 mm Hg, 1 mm Hg=0. 133 kPal were enrolled in the study. The patients were divided
randomly into standard therapy group (group A, n=18) and standard therapy 4+ NIPPV group (group B,
n==18). The patients in group A were treated with standard therapy only and those in group B were treated
with both standard therapy and NIPPV with Bi ~ level positive airway pressure (BiPAP) mode. NIPPV
should be maintained over 2 hours in the first time. In the first 3 days, the duration of NIPPV should not be
less than 8 hours per day. In each group, heart rate (HR), respiratory rate (RR), parameters of gas
exchange, and scale for accessory muscle use were measured at the time of enrollment (0 hour), 2 hours,
24 hours and 72 hours after randomization. In group B, the foregoing parameters were also observed at
24 hours after the end of NIPPV. Rate of endotracheal intubation and in — hospital mortality were recorded in
each group. Results The general conditions were similar in both groups at 0 hour. Compared with that of
0 hour, marked improvement in HR, RR, pHa, PaCQ; and scale for accessory muscle use was found only at
72 hours after treatment in group A. In group B, significant improvement in HR, RR, PaCQ,, partial
pressure of oxygen in artery (PaQ,) and scale for accessory muscle use was found 2 hours after the
treatment. In this group, the foregoing parameters were improved continuously in the course of the
treatment, and they showed no deterioration 24 hours after termination of NIPPV. The rate of endotracheal
intubation in group B (11.1%) was significantly lower than that in group A (44.4%, P<C0.05). In group
B, the in - hospital mortality was slightly lower than that in group A (5.6% vs. 16.7%, P >0.05).
Conclusion Early use of NIPPV can improve gas exchange, lessen respiratory muscle fatigue and decrease
the need for intubation in patients with acute exacerbation of COPD.

[Key words) chronic obstructive pulmonary disease; acute exacerbation; noninvasive positive
pressure ventilation
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Table 1 Changes of hemodynamics ,gas exchange and scale for accessory muscle use in group A(x+ts,n=18)

5 0h 2h 24 h 72 h F{# Pl
MAP(mm Hg) 94.90410. 70 94.30+ 7.10 96.10+11. 60 97.00+ 9. 20 0.193 0. 901
HR (3K /min) 116.40+12.10 116. 20+15. 80 117.10423. 00 88.70+15. 60" 6. 770 0.010
RR(¥K /min) 26.90+ 1.80 27.30%+ 4.70 28.10+ 6.60 23.40%+ 4.80" 1.987 0.126
pHa 7.30+ 0.05 7.33% 0.06 7.32+ 0.08 7.40+ 0.05* 4.181 0.010
PaO;(mm Hg) 63.10+12. 90 72. 004 20. 50 67.70%11. 20 73.90%+ 3.60 1. 606 0.198
PaCO;(mm Hg) 80.70+11. 10 78.30+13. 90 85. 70+ 26. 30 59.50+ 8.30* 4.788 0. 005
3 B P R L3 B VS (53D 3.50% 0.80 3.50% 0.80 3.50% 1.40 2.20+ 1.20* 3.814 0. 015

H:5 0h HE. " P<0.05

%2 BARESTHERR AT REARYTFRUNAFIEML GLs,n=18)

Table 2 Changes of hemodynamics,gas exchange and scale for accessory muscle use in group B(x+s,n=18)

#i5 Oh 2h 24 h 72h & NIPPV 24 h F{& P
MAP (mm Hg) 100.80+11.20  93.10+ 7.40* 88.904+10.50* 97.10£10.104  91.00% 4.20" 4.904 0.010
HRK/min) 118.40+15.70 107.70+16.10* 100.30+12.20* 93.00+17.70"% 91.80+ 9.60*% 9.848 0.010
RR(¥K /min) 27.80+ 2.00  23.90%+ 4.50* 22.80+ 4.80* 21.50%+ 4.70°  21.30+ 3.00" 7.866  0.000
pHa 7.30t 0.06 7.33+ 0.70 7.35+ 0.60" 7.39+ 0.50*% 7.39+ 0.20*% 6.447  0.000
PaO;(mm Hg) 68.00+£19.00  90.00+17.20" 79.40% 8.40*%® 75.20% 3.90% 76.20% 6.80% 6.897  0.000

89.70+11. 40
3.80% 0.80

75.50+11. 40"
3.60+ 0.60"

PaCO;(mm Hg)
3 B PP 0 L3 B PR 4 (51D

78.80+18. 80"
3.20+ 0.90*

66.90+11.10"4 63.70+£10.50" %4 10.396 0. 000
2.90+ 1.10°* 1.70% 0.90**A 16.126 0.000

H:H50hHE.P<0.05:;5 2 h lu#. * P<0.05; 5 24 h ¥ .2 P<0. 05
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W5 A, B 4B E VI NIPPV Bf[E] (6. 1+1.9) d,
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