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[RE]1 Ba it XA IEEE S (NPPV) X S % 4 4 07 1R 5538 (AHRF) B3R 77 6 B M3 97 R &9
BREE. HE FARMBEARBIR T E, K& 200441 A—2007 4 12 Bt RPHERFREFUT R
BB B NPPV 377 AHRF BEMIEKES, & NPPV R SEHBE S IRDIAMK WA, LB LA
BB A6 K ¥R NPPV #15X f16¢ | LA B NPPV Bi A0 2 h.24 h 894 &k 1E | i S 4 47 71 K5 38 B (PaO,/
FiO M. &R D59 fIEHE NPPV RITE N 62.7%(37/59). @5 NPPV % KA b8, RIh4H 1 4E 4%
REMHBY S H AHRF AR (P #<0.01), NPPV M R34 PaO,/Fi0, SERHAXBEER BRI
41 NPPV 5 2 h 1 24 h PaO,/FiO, 38 &k M 4 8 ¥ % ¥ (P<0. 05 F1 P<<0.01), H NPPV J5 24 h B34 L
B 0 O A3 3R 35 8 ok WU 4L B R (P 359.<<0. 01), @logistic BIHAMT 88 :NPPV XM BERER I ER>
60 % ({8t (OR) =8. 30,95% W {5 X 8] (CI) 2. 49~27. 60, P =0. 002, ¥ 3£ % (5 Yo i 3B /& 44 (OR=6. 19,
95%CI 1. 90~20. 20, P=0. 027) ,NPPV J§ 2 h Pa0,/Fi0,<150 mm Hg(1 mm Hg=0. 133 kPa,OR=3. 65,
95%CI 1.20~11.04, P =0.044) . NPPV 5 24 h > ¥ > 100 % /min (OR = 7. 45, 95%CI 2.15~ 25. 58,
P=0.010) 1 #¥ I #5 &> 30 I /min(OR=7. 26,95 %CI 1.88~24.49,P=0.018), 4 NPPV W {EXH 4
Xf % B iE AHRF #)— &0 R X R 7 A B0 2 1 F B3 B e 38 R 9 AHRF 85 & BB 5 ; 8§ 5 H NPPV
WITERR BEAMASRELBEREN AHRF BE N EEHNEAES.
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[Abstract] Objective To investigate the clinical effect of non-invasive positive pressure ventilation
(NPPV) on acute hypoxemic respiratory failure (AHRF), and to look for predictors of failure of NPPV
in patients with AHRF. Methods In the cohor study, the clinical data of patients with AHRF in respiratory
intensive care unit (RICU) of Beijing Chaoyang Hospital from January 2004 to December 2007 were collected
prospectively. Patients were divided into successful group and failure group according to outcome of NPPV.
Basic clinical information, NPPV mode and duration, vital signs, arterial blood gas analysis, and oxygenation
index (Pa0,/FiO;) before and 2 hours, 24 hours after NPPV were analyzed and compared between two
groups. Results (DThe NPPV successful rate in 59 cases was 62. 7% (37/59). @Compared with failure
group, mean age, the ratio of patients in whom respiratory failure were induced by pulmonary infection were
lower in successful group (both P<C0. 01). There was no difference in PaO./FiO, between two groups before
NPPV, but Pa0,/Fi0; in successful group was markedly higher than those of failure group after 2 hours and
24 hours of NPPV (P<0. 05 and P<{0. 01), while heart rate (HR), respiratory rate (RR) were significantly
lower (all P<<0.01). ®Logistic regression analysis identified age>>60 years (oddo ratio (OR) 8. 30, 95%
confidence interval (CI) 2.49 - 27. 60, P=0. 002], pulmonary infection as underlying disease of respiratory
failure (OR 6. 19, 95%CI 1. 90 - 20. 20, P=0.027), Pa0,/Fi0,<150 mm Hg (1 mm Hg=0.133 kPa) after
2 hours of NPPV (OR 3. 65, 95%CI 1. 20 - 11. 04, P=0.044), HR>>100 times/min after 24 hours of NPPV
(OR 7.45, 95%CI 2. 15 - 25. 58, P=0.010), and RR>30 times/min after 24 hours of NPPV (OR 7. 26,
95%CI 1. 88 — 24. 49, P=0.018) as risk factors independently associated with failure of NPPV. Conclusion
NPPV can be the first line treatment for severe AHRF patients without absolute contraindication, while
patients of older age with pulmonary infection, the risk of failure of NPPV is higher. Lack of improvement in
cardiorespiratory and oxygenation condition after a short period of NPPV is the predictor of NPPV failure.
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¥ 4 iE JE 8 S (NPPV) %} 18 # B 28t b 55
& fn E B (AECOPD) 3| £ 9 1 & ¥ I} 3 3%
(FE30) B4 SR A ¥ PT 16 AU, T X 3R 77 Atk B 1
15 / 5 4 PP IR, 736 45 4 1E (ALI/ARDS) 1 fifi 48 %5 I
5389 & 4 1% £ 4 ¥ 3 (AHRF) f§ §| NPPV, H
WA EEFEARBMATT. Filt, RIIR AT
I BAB 5 b vk, W L 2 B PR R B PR IR A M AP
5% BB (RICU)4 4E 4 i f§ NPPV {497 AHRF B &
iHs B %% 6, % & FF B 8 B AHRF i) NPPV {77
ERMEBAERERZEHRTT 40, AN EHNA
NPPV 377 AHRF #4LH5 BRIKIE .
1 #AREHE
1.1 %R 245 2004 41 §—2007 £ 12 A
AB: RICU W49 AHRF & % (PR IR 25 5 3 Bk il
£ 4 & (Pa0,) 60 mm Hg,1 mm Hg=0.133 kPa),
HEBR A RICU B & 3 BB L A % (3h Bk L — & 4k
B4y E(PaCO,)45 mm Hg); F RASBREE ;&
PIRE.EH.FEIGERFAE:; RREAEE
BRI H B4 (GCS)<11 A4); MM s %R
BEREMALERESYE PTEARGE :SE
MAFEHM L SEREE,EEHLBREHL
Pk 2 ;&S LA EE LA, SESRYLE
BHEANEFEEE L AMULETERENEBR
BERRBREZRBREERESE.
1.2 NPPV ¥ & . AEAERAMESOIAER
AREE), AR AR, BSEIERES
i 1E FE (CPAP) 8 WK ¥ iE IE & (BiPAP),
1.2.1 NPPV 28 & E M@V .BIPAP KX T, %
¥ S S 18 I E (EPAP)4 cm H,O(1 em H,O=
0.098 kPa) ,#¥iim & 6~8 cm H,O,WF A RIKE
(FiO,) 4 % ok # 1t & $ #0  (SpO,) 7E 0. 92~0. 96,
# FiO, # 3 0. 60,7 8 EPAP & 10~12 cm H,0
REREBRAWZRBE,  FiO, & TF 0.60; M F
EPAP #iit 10~12cm HO K ZBREB AWM ZEE
i SpO, f&F 0. 92, 7] I if FiO, f# SpO, % 0. 92~
0.96, AFWHRRSHEEEIPAP)FMSKE (VDR
f&F 6 ml/kg. BiPAP [E f1 & Fto E# K 0.05~
0.20 s, T M ABHESHE RN 12 K/min, BH
E#H 1s, CPAP RSB H B 5 BIPAP AT
EPAP fiR BB A0,
1.2.2 NPPV BB 5& M 4 8% Sp0,>0.92 &
Pa0,>65 mm Hg .M R EHEE M ,FiO, ZHEE
0.50, 2 J5 & # F i EPAP, 8% 1~2 cm H,0,10
RESBREMAT S~12h, TREBWETEE 4~

6cm H,O0, Z/54#% TR FIiO, £0. 40, EEERE
B R 58, s A SC R BE B IR R/ (FiO, Jy 0. 35) 5 fif
SpO, 4 #7E 0. 92~0. 96 Mt 24 h, W&/ NPPV,

YBE NPPV S BFHATRFAMETS
FHEEHUNBES MEAREAREYE; FREL
B4z ik 5 BP0 B8 0 R (HR) <50 I /min; 8
B 25 Y vk 4 L A 4R PBOR 7 E ) N -DLX B 5 PR IR
NBRERFREFR;ABRERNSELS VYV B
;MBI NFABREREGAOEFELYS.
1.3 MEHEHFCRBEER, EHN, ETELH. W
FEH A EYE5RHERREFFIRAE]
(APACHE I )4}, il % #, il 4 4, CPAP.IPAP
1 EPAP & £ 71 (43 3] % CPAPmax,IPAPmax,
EPAPmax) ,NPPV B8] ,NPPV # RiERH¥H. K
W HR ., IR 55 2 (RR) . F ¥ 3 ik £ (MAP) .SpO,,
Ak <, i0F 8 H NPPV §j & 2 h fl 24 h Mk
fiE | M1 S A B A E A4 B (PaO,/FiO) 4L .

& 253 NPPV $R97 5 5%, H# i RICU
#id 5d &L NPPV g2 ;5 %34 NPPV 5 #tfT
TREHE RTRBIFHRT N NPPV K.

1.4 S3¥48 . RA SPSS 13. 0 &%, HHEHEN
U AL )RR AR EERA : RE,
FEMME RE, BHNSFAREBHLERM C B
BRI E,NPPV BT KM AR B ERA
logistic & # F 15, P<<0.05 HZRAHZITFEX.

2 & B

2.1 BESEELSIONBRERATERFE,H
h B 45 B, 4 14 Bl 45E R 19~88 %, 1 (54.5+
17.90% , M FERHE 36 G AR B E P FBER
J5 B B % 4« B ARDS 11 4, B 35 2% ¥ B ARDS
10 4, EAE B A 9 ], 18 R 4 Bl 2 AR A 3 i A R
55, REVEME R A FHMMEY 1 .23 6
BaEhEREBERRR ARDS 8 fil, R ELFE
¥ 4 1), B AR A2 FE 4 ], Bt A B i 2 | [a) S R B
R BEBFERAR . ZHRSSE.FEH O EREK
Bamum. WERR. T AR MR G
% 141.4F NPPV Bf APACHE I ¥4y % (15. 6+
9. 6)4},Pa0,/Fi0, % (129. 4450. 4) mm Hg, 59 #
BEH, BE& NPPV B3 37 B (5 62.7%), K W
22 H1( 37.3%) . R 22 BB EPE KA
BRESRERAD A MFRITIMAENRET
14, RBEESATERBRE S 6, FERK
S A 4 B, RBRFESIRAG 4 4, SEH 2B,
BRAHRASE 1A, REER LKLY 36, HF
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#3 AE i WEFERM (%) APACHE I ¥4} iR NPPV & a]
an  on 5 “« (z%s,%) [ iEid 3 El 9.4 (z+s,40) (z+s5,TC) (zs,h)
RE 37 28 9 49.7+16.7 17(45.9) 20(54. D 14.2+ 6.3 37.6+0.9 149+128
RMA 22 17 5 62.61+17.2° 19(86. 4)* 3(13. 6)* 17.6+12.9 37.5+1.1 92+ 86
A% HH®  Hb(zts,g/L)  WBC(zts, X10°/L) N(z+s) TBil(z+s,mg/L)  Cr(z+s,mg/L) Alb(z=+s,g/L)
gha 37 122+ 27 11 62644 230 0. 882£0. 060 16120 14+15 31412
RMA 22 1461186 10 67046 839 0.83440.121 44169 13+12 26+ 6

SR E e, P<0.01;Hb A MAEH  WBC 25 H 484N b P ¥R 401, TBil J SR X ,Cr B LA, Alb A RS

#£3 NPPVIRITRIIMEAKMARE NPPV 515 EBEAMKE RO KK ELLR (zLs5)

45 it 8] $i% HRQX/min) RR(K/min) MAP(mm Hg) pH {8 PaCO;(mm Hg) Pa0,/FiO,(mm Hg)
RINA NPPV i 37  111.8+18.2 33.84 8.2 94.1+15.4 7.4540.06 32.844.4 135.1440.8
NPPV 5 2h 37  100.3%+16.6¢  28.2+ 8.4¢ 86.9+14.1° 7.4440.05 32.944.4 179.5+63. 09
NPPV G 24h 37 91.4+13.8% 25.8+ 6.0¢ 83.2+12. 4¢ 7.45+40. 04 34.614.3 192.2+78.5¢
%A NPPV 22 117.6+17.9 36.24+10.0 93.9+14.6 7.5240.25 33.247.2 115.5459.0
NPPVE2h 22 106.6+16.5° 31.1+ 8.6 82.24+12.2¢ 7.4440.04 35.616.7 142, 0461.5°
NPPV /G 24h 22 106.3%+12.7% 31.6+ 6.5° 86.41+13.0¢ 7.43+0.06 37.6+7.5 134.1457. 9

¥ 5 R hE R B, P<<0. 05,°P<C0. 01; 544 NPPV §j 3% ,°P<<0. 05,8P<C0. 01; 544 NPPV J§ 2 h lu#,<P<<0. 05

BIF 3 4.

2.2 RAMRMHEABERKERLBGR 1~
:RUMAFERITEFZEEINTRLAEEEKRT
RWH (P $#<C0.01), T % 4 # 5. APACHE I ¥
SR LEH. LEAEIRES SRR LEE
R TG ¥E L. B4 NPPV § 4 ik4E . 35 Bk
1l K1 PaO,/FiO, Z R XFH ¥ B . RIWA
PaO,/FiO, E NPPV j5 2 h BN B EAR &, F R
24 h, AR A HR A RR B (P #1<<0.01),H
pH {8 .PaCO, 3 ¥ 8 2 4k (P #>0. 05) ; MAP
ENPPVE2h TR, ZEBTHEE. KK4H PaO,/
FiO, Z£NPPV /S 2 h ## ,{H5 NPPV Bl &£ R
X %#ELEBERTHRINM (P<0.05), 2/
BTEABZE 24 h(P<0.01),8 NPPV /5 2 h HR
M MAP 58 F T M4 (P<<0.05 f1 P<0.01),

RR‘PH ﬁ\PaCOZ ﬂ%i%&&o
22 FABE NPPVEBAKSHEEREBELE (L)
. CPAPmax IPAPmax EPAPmax
(cm H:0) (cm H,0) (cm H;0)
- B4 8+43(9) 154:4(28) 7+£2(28)
kWA 9+2(5) 15507 81217
E AR

2.3 NPPV 357 AHRF kB R H E #) logistic
BIESH GE O B A MR WA P<<0.05 BE
GEBUANLKTR, ETEERMN . RETES
logistic F15. EHJ7#8=- NPPV j45F AHRF &

BHERERA Fik=>60 %W EEHE N it FHE
¥« NPPV J5 2 h PaO,/Fi0,<{150 mm Hg,NPPV
J& 24 h HR>100 X /min # RR>30 ¥ /min,

% 4 NPPV 457 AHRF XK G B H KK logistic Bl IH4 47

fa ke & K Pfi ORfE  95%CI
ER>60 % 0.002 8.30 2.49~27.60
R 5 % B O B B B 0.027 6.19 1.90~20.20
NPPV J5 2 h PaO,/Fi0,<<150 mm Hg0.044 3.65 1.20~11.04
NPPV J5 24 h HR>100 ¥ /min 0.010 7.45 2.15~25.58
NPPV J§ 24 h RR>30 ¥ /min 0.018 7.26 1.88~24.49

% :OR HHAE t;Cl AT FX R

3 i ®

T 20 £ ,NPPV EM EWIT PRI TS BN
Fi,NPPV [ FRTEAER5i3R & . ¥ NPPV &
B TFIRIT BT R A5, G BE v R AR /R
G4, 2EEHT B E AECOPD fi# By % €1
PRESHILRETRIEESHITR. BF
AHRF F5H & 2%, B0 B4 Bt K B Fo S s S ol |8 o
5 NPPV KIiT M AR, R R EREERE
hEENAMFERN. AH8HE NPPV §i¥Y
Pa0,/FiO, 2 (129. 44 50. 4) mm Hg, i NPPV [
BUEEDT 62.7%, FH o 4 5.0 B b K b R
9 BB BHEARHRE R, RE NPPV Brxf X o
BEAEBFHRITERS, IRR S % E8 Y, 0
HRBEFARMELN AHRF L A B BN RINE,
FEEBNR, B F A4 K% FIR KT RICU, 7
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EZEER S, H RICUEP ARSI ™HKE
Y4, T A BE R 2 B B SMER BT R R #H B
WRAIA N, MR EA NPPV HEX 2 RIE, £R
ERFHEP&HET, NPPV 0] % B i AHRF
p R BT FREM,

BB NPPV I EBZ—REBEENA
BIE. Ak, RIN%EE B SWIEERZERFSR, HE
TERATEHAE SHBRIAE. BRABIEER
BT R, EXTEB =60 % FEFERNHEE
ity B EE R B R BXE (OR fH 454 8. 30
6.19), XTS5 NPPV EEAZAARFHA
FWRMEAEFIRAAT X MEFEREHTH
MAEmERIRYATEREZRE, —B4#H™
ENREHTE. AR HLESYBEBEZER
%A, AT ARER 4 NPPV, I R B4 H B35 R g,
—HEAEES B ENTE, 5 — ERELES
ERORREER E—CBELEW T WHHER
KL 58T, B RS NPPV &M . Bk, T
Y FHE AHRF 2B H, R R UA BIHRE
S BEATIR X F ] fE B NPPV B2 A%,

BENRBEREMNE, BB HEX NPPV
B4 77 I % 3k 2 it NPPV 2k i< 7T B 44, AR R bt
¥ NPPV ¥ 5 H QIHLBE S, &R £ NPPV
M5B —ke, @i logistic BIHAHT R B, RER>
OSAMEFHAINBELRATE&EE S,
NPPV f§ 2 h Pa0,/Fi0,<150 mm Hg,NPPV 5
24 h HR >100 ¥k /min 1 RR> 30 X /min # &
NPPV RMMEAEER. XELERFERMNAER
28,15 Antonelli MK RHE L RHEM. —B
R, R 4E Bt ] P9 L NPPV J5 B & PR IR 15
A ARG KR BT 5, WK WK 7T 8B4 8
K 05171 - AHRF ## NPPV /5 PaO,/FiO;.HR.RR
K E 5% 3 & KB NPPV #9573, 4 NPPV ]
BAERNMESRETHEBTHSERER.

& b Bk ,NPPV W] {£ 4 4 %4 25 R iEf AHRF
B — &R X7 R, 7 RICU & B F a3t ™
H AHRF & 2% NPPV 47 {H 3 & i 1 5k 38
BYHE AWM AHRF B35 ,NPPV KB BEE, M L
FRBEKSXFEREEHNA NPPV RITEFR.
BHRAESRAEELEEXNHN AHRF B& , B X7
BCHBRER.
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