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Clinical application of noninvasive positive pressure ventilation in patients

with chronic obstructive pulmonary disease and analysis of the failure risk factors
XIA Xue-mei,CHEN Yu-ging, LIU Chao,Hu Jun-feng,LI Dian-ming,LI Wei
( Department of Respiratory Medicine ,The First Affiliated Hospital of Bengbu Medical College ,Bengbu Anhui 233004 , China)

[ Abstract] Objective:To investigate the clinical effect of noninvasive positive pressure ventilation( NPPV ) on patients with chronic
obstructive pulmonary disease( COPD) complicated with respiratory failure , and the factors affecting the results. Methods: One hundred
and forty-four patients with COPD complicated with respiratory failure were divided into conventional therapy group and NPPV therapy
group. The patients’ age, COPD history, heart rate at 2,24 hours before and after the therapy, respiratory rate, systolic and diastolic
pressure , body temperature , blood white cell counting, blood sodium, arterial blood gas( pH ,PaCO, .Pa0, ) , oxygenation index ( Pa0,/
Fi0,) and Glasgow coma score were recorded and analyzed. Results:In the NPPV group,there was a significant improvement of Pa0,
and pH at 2 hours after the therapy, while PaCO, descended. The other indexes further improved at 24 hours after the therapy (P <
0.05). In the conventional therapy group,PaCO, and pH did not improve significantly at 2 hours after the therapy( P >0.05) but there
was a significant improvement of Pa0, at 24 hours after the therapy( P <0.05) ,anyhow, the improvement was not as significant as the
NPPV group( P <0.01). The rate of failed treatment and end tracheal intubation in the NPPV group was markedly lower than that in the
conventional therapy group( P <0.05). Aged patients, patients with severe respiratory acidosis, high PaCO, or in a coma had a higher
risk of failure. Conclusions ; Noninvasive positive pressure: ventilation is effective for patients with COPD complicated with respiratory
failure. Aged patients and patients with serious respiratory acidosis or heavy CO, retention should resort to tracheal intubation if NPPV
failed to act.
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SHMAEMDEREY BRI E KR E,
B Fr AEAC LA K Bk i S, 43 47 ( ABG) £ COPD &
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N E, WABAFIURE BEREE B, ZTHN
/R LR RN ERXRFLYIRT. FH4
K& SEHRE NPPY AR T LA LAWIRIT MR
FEEHEA R/ Vision BUKF KA E IEFFR AL,
BUEESREEREE, HAYGN AR
Fro HEBR NPPV AZHARAE R : (1) WFIR 8 55 B 45 1k 5
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1.2 AAlBARFERURMIEE (1) NPPV HIFR
VRIS R BN R/ SR (S/T) #X, 1F
WA 12 ~ 18 /4, RS K J1 (IPAP) F] 4 6 ~
8 emH,0, Z#f FLAZE 12 ~ 18 emH,0, K E S
(EPAP) 1% K 2 ~4 emH,0, Z¥F LA N 4 ~
6 cmH,0, E ¥ & (Fi0, ) B & E A E (Sp0,) X
B 90% ~95% , %1 X FINPPV £/02h,2h 24 h
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$R1E R : AP NPPV S {fi i NPPV R AE 6 h, [fl
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2.1 WAEFHE ABC £ R 1k FHABEWET
#I pH ., PaCO, Pa0, I L& T2 E L (P >0.05),
NPPV 43457 )5 2 h,PaCO, F 14 F R, pH.PaO, B
ARELH S5WRTAHEHERITEEX(P<
0.01),24 h J§, XM ERENE F; M #ERARTT
J& 2 h, pH F PaO, MR L BIRIT RIS B XL
(P>0.05),7EJ497 24 h J5 PaCO, .Pa0, WA B KK
#(P<0.01) (BHBGEREE X HBKT NPPV 41
NPPV 417£2 h 24 h fj pH .PaCO, .Pa0, Bir3&45 510
SR FEHE(P <0.01 ~P<0.05)(RFE1~3),

R1 WAWBTRERE pH LB (n, =72;7 £5)

S 0h 2h %h F P MSyy

NPPVH  7.28:0.07 7.32:0.09** 7.34:0.06™* 1214 <0.01 0.006

EHA 7.29:0.08 7.29:0.08 7.310.08 150 >0.05 0.006
[ 0.80 2.1 2.5 - - -
P >0.05 <0.05 <0.05 - - —

iR 50h L, * *P<0.01
%2 WANGAREE PaCO, LB (n, =72;% 5s)

bt Oh 2h %h F

P MSyy

NPPV 4 82.09:18.65 74.12£15.32* *59.39£14.18* * 35,56 <0.01 261.199
HEA $4.94:13.21 80.64215.26* *72.91+16.38* * 11.88 <0.01 225.225
t 1.06 2.56 5.30 - - —

P >0.05 <0.05 <0.01 - - -

gBR:50h L, x %P<0.01
£3 BWAMNBAFRE PaO, b8 (n, =72;x £5s)

4 Oh 2h 24 h F

P MSuy

NPPV 52.36+16.23 69.60£18.19% *79.65+16.31% * 47.63 <0.01 286.768
HHA 54.68:19.26 55.52£17.14  65.87£20.26** 7.80 <0.01 238.398
t 0.78 4.66 4.5 - - =
P >0.05 <0.01 <0.01 - - -

BB 50h L, * * P<0.01
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S4E n Ry HHAEEE ERME(X)
HARA 72 43 29 20 £11
NPPV 4 73 55 17 13 +7
&t 14 98 48 —
¥ — 4.60 4.56%
P — <0.05 <0.01
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2.4 ENPPVEFAKTHROGBLRE WLHZ
WA IER S NPPV 3807 & W i 4 % ko 17
Logistic [E]J34#7 , & Bl 5 & 4 #% . COPD 5 5  FEIR
$i% .GCS .pH .PaCO, % 6 Wi545 5 NPPV &) %
WMAIEFRE K, JRIT2 h J5 pH <7.25 8% OR
HX9.86, 5IRTT R MK % R B A Kk NPPV 34
72 h 5, BHIFRAHE >35 K/4r,0R 54 9. 24,
B S B NPPV 857 R K R MR K 5 NPPV i3
J¥2h/SpH< 7.25.2 h J§ RR>35 /42 h J§
GCS <8.2 h J§ PaCO, >90 mmHg,COPD %55 >30
EPLRAER >70 3, BRIED 5897 K M X
KTFEERTH.CO, HH(RNEE),

%5 NPPV BB B IhF KM E BIBIRH7 (5 £5)

a4 n Pa0, PaCO, Pa0,/FiO, RR GCS
RIhd 55 54.64 £10.17 68.44 +8.6 7.32+0.05 156.05 +78.13 26.31 +3.23 7.68 £5.61
Sema 17 52.56 £9.61 78.52 +11.91 7.28 £0.06 151.32 +81.22 31.25+2.41 8.15+4.62
t 0.75 3.84 0.22 5.81 0.31
P >0.05 <0.01 <0.01 >0.05 <0.01 >0.05

AR ;BT B *P<0.05, % ¥ P<0.01
F6 NPPV BT AMATAEEXMER

[ Vi
A OR f = 95% CI OR NPPP o 29:% a
EB(%)>70 130 <0.01 1.73~6.31 1.9 <0.01 2.12~11.25
COPDHE(4)>30 1.93 <0.01 2.59-~78.63 2.42 <0.01 3.16~11.25
pH<7.25 2.9% <0.01 1.62~3.69 9.8 <0.01 8.3~19.81

pH7.25~7.30 219 <0.01 0.96~4.82 2.93 <0.01 1.36-~8.21
PaC0,(mmHg) >90  2.12 <0.01 11.36~21.72 2.64 <0.01 14.32~51.13
RR(K/%) >35 1.93 <0.01 4.63~10.25 9.4 <0.01 1.96~9.65

30 <RR<35 1.86 <0.01 1.36~9.32 221 «<0.01 1.35~9.63
GCS<8 1.95 <0.01 1.49-6.9 3.65 <0.01 2.69~11.5]
GCS>8 0.68 <0.01 0.58~2.32 0.75 <0.01 0.85~2.38
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1 NPPV J457 RS 4K F S0k #08E $048, iTaE 2
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FlinA ¥4y 8 FE pH <7.25,PaC0, >90 mmHg 5 &
RER,
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6% (17/72) IEMRESD  GHEEINT
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—~ NPPV {5 FAHRAE , A TTT A T 6138 SR TR R g 2
AU AR T 87T 8B W NPPV J857 3R A A
£, 30 R B EEH  COPD % % &7 AT RIAT
J& 2 h B3R FRIR SRR 4R R VAR K LRR i
F 40 i 5. o & . 3h Bk i < 38 AR (pH . PaCo,
Pa0,) E S TE# (Pa0,/Fi0,) .GCS % 14 TWiiEir 5
NPPV 657 R B A XA 17 Logistic BIAHT, &
HEEFE KK COPD FHE EAER pH B,
PaCO, FH A REARIIFFRIAEEHE 5/ R M
BIKRE K ARIE OR B 5, BRATRE S NPPV 4
7R M IR AR IR A NPPV 3697 2 h J5 pH <7.25.2
hJ5 RR >35 /4.2 h J§ GCS<8 .2 h f§ PaCO, >
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