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[(#Z] BH UL QPR SRR A R R ARG ik BB AIL TR
2 S EBERTAE LA W S UOA I AR S 72 h WA BIPUGE S 7L, ARIEFIRIEAILS 72 h N2 755 2 A
B HEHUR I ARSI, AR B fER H R RARTS, &R gy A 282 61H =L, I
HLR M2 4341 (15.2%) o WAHLRMA GRS . HAREI IR TR (P<0.05), LKA b NmE
kS A (patent ductus arteriosus, PDA; P4£>2.5 mm) el THRWLRIIZ (P<0.05) . FHHLET N H
22 PR HEZS Y (OR=2.48, 95%CI: 1.22~5.03). PDA (>2.5mm) (OR=4.54, 95%CI: 2.02~10.24) JgfHL
a2 (P<0.05) o LG WAL B LFIRAILAH DGR 98 . -85 8 SR Il &R B AN [ L IBUIILAE 1% & A= R 3%
TSI (P<0.05), JHHLA Ml e AAUntiE] |, A3 BEmt e K T RWUEIIL (P<0.05). 251 HLRTAE FH=2 Fh
MAETEYEZY) . PDA (2.5 mm) JSERBLURIS FZf R ER, WL RE S EBE R LA RE5 G .
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Risk factors for the first ventilator weaning failure in preterm infants receiving
invasive mechanical ventilation

LIU Xiao-Yi, TONG Xiao-Mei. Department of Neonatology, Peking University Third Hospital, Beijing 100191, China
(Tong X-M, Email: tongxm2007@126.com )

Abstract: Objective To study the risk factors for the first ventilator weaning failure and the relationship between
the weaning failure and prognosis in preterm infants receiving invasive mechanical ventilation. Methods A
retrospective analysis was performed for the preterm infants who were admitted to the Neonatal Intensive Care Unit of
Peking University Third Hospital and received mechanical ventilation within 72 hours after birth. According to whether
reintubation was required within 72 hours after the first weaning, the infants were divided into a successful weaning
group and a failed weaning group. Results A total of 282 preterm infants were enrolled, and there were 43 infants
(15.2%) in the failed weaning group. Compared with the successful weaning group, the failed weaning group had
significantly lower gestational age and birth weight (P<0.05), a significantly higher rate of intubation in the delivery
room (P<0.05), and a significantly higher proportion of infants with patent ductus arteriosus (PDA; diameter >2.5 mm)
(P<0.05). Use of =2 vasoactive agents before ventilator weaning (OR=2.48, 95%CI: 1.22-5.03, P<0.05) and PDA
(>2.5 mm) (OR=4.54, 95%CI: 2.02-10.24, P<0.05) were risk factors for ventilator weaning failure. Compared with the
successful weaning group, the failed weaning group had significantly higher incidence rates of ventilator-associated
pneumonia, moderate-to-severe bronchopulmonary dysplasia, and sepsis (P<0.05). The oxygen inhalation time and
hospital stay in the failed weaning group were significantly longer than those in the successful weaning group (P<0.05).
Conclusions Use of >2 vasoactive agents before ventilator weaning and PDA (>2.5 mm) are risk factors for ventilator
weaning failure, and ventilator weaning failure may be associated with adverse outcomes in hospitalized preterm infants.
[Chinese Journal of Contemporary Pediatrics, 2021, 23(6): 569-574]
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AQIHUGE U A JLERE TP (neonatal
intensive care unit, NICU) & FMAMZHHEA ., H
FN ] AR 2 7 L AT LR DX A il
& (ventilator associated pneumonia, VAP) ., 54
A EAR (bronchopulmonary dysplasia, BPD) [
Bles 2, R R L 5 LI A P Y
FbR e LG5 58 L2 PR Aol S DR ) SR PR e
I, R R TR QINLOE . RETEAT
G AW 229%0~28% HY 7 L2 Tk AP 2K TR 1)
MU RO R S R EOEGER . OBt g
PRI LA BB A G s v, FECEZ AR
Z5JR), WAER A T REATARL R R IR NICU 5G
ERy M . HETESMITSE B LR S ) |
AR R E I L HOPL AT M A CSUVR BBE (fraction of
inspired oxygen, Fi0,) & . RHLATsH KL — A
i 43 & (arterial partial pressure of carbon dioxide,
PaCO,) (. MHLETF ¥ EE (mean airway
pressure, MAP) #maEa e > (BIRER> LG
BURUAHIE TR Lo I A B R SRR ECEAR i
R, I SAERAN 2020 45 B4 HHE LRHEBE
13RI BT ST o, RN, UEHERE R
Wy 7, E R T TR IR A B AR L 2R I
Tk e AHFSE I [ S5 B2 5 = B B ) LR
NICUfERER A QI UMGE S LBORE, - T fHAIR
RURI AR, T ) LAT RIR LA R AL
PURMIAARICSER N ZR , s 5 ) LA L b
R, SRS T IRER Im ARA

1 ABRISAEZX
1.1 HxRM&

PEPE20154F 1 H 1 HE 20194512 A 31 HAbEUK
S5 =R B ) LR NICU SR AR S 72 h WA TR BIDL
WAL (k<37 8) MRS, 576 F
IINREZ — 25 TAEE . (1) ERIENE s,
2R PR Bl 4 2L ST IE R3S (continuous positive
airway pressure, CPAP) FTITcsk; (2) Fi0,>0.6 ~
0.7, BhKIiL4 53 E<50 ~ 60 mm Hg 5528 57 1fi 4 A
JE<85% (AR KIEDMEIRERSN) 5 (3) PaCo,
>60 ~ 65 mm Hg, fEHRFLEPERR T EE (pH<7.20) .
HEBRARAE . (1) FHLRTIE TS GIARYTT H S B
(2) BARIERMEOIS ., TCEERIE ., Biff
s (3) BIAMRREIRHEINGEIRTT s (4) Ribdl
HUABTHE R LR R4 R SAUEE s (5) ImIR%E
BRI . AAF9E 24t mT K225 — R Be e 2 i st

it (118-01),
1.2 WHRSA

JIAA AR B LRI UL 72 h N2
o LA BIPUAGE S, 2 AL AL
R > Wb (1) BILA AR IRIERE ;
(2) MEREHLBEL: Fi0,<30%, WSRIEME (positive
end expiratory pressure, PEEP) <6 cm H,0, MAP
<8em H,0; (3) ML AT 4h 1L < 43 Fr : PaCo,
<50 mm Hg, pH>7.3 """ FfEFE1E: T3
L1 N R . (1) T4 h N2k T
T S8 A IR T O i 2 (W0 3E<100 /min
FFEE10s LLE) RAE2200 (2) FiO, FERIPLATHEL
KT >20% 5% Fi0,>50%; (3) PaCO, A RIMLTHE
2¢>15 mm Hg 5 PaC0O,>60 mm Hg """,
1.3 IR FE U EE

W B B A B 5T R 00 i R BEORE, A4
(1) By JL—Meg ol Hul. Iew . hEEE
/NTF IR JL (small for gestational age, SGA) ., XX
I (2) BAEMEN . BORBAEIRE RS . TR
CUTE N IR/ IR T VAE NS - 8:F- 5/ S / NIV F=O2aN
77 WA . Apgar T3 (3) BIUKHL AT A9 1%
. MR MG YY) (pulmonary surfactant, PS) |
MY (0. 2B T K. Kk,
B EMRER . ZWE ERER . PEHOIESE) . ik
o OWER AR CROPLAT 30 min T b 22K
PA 0.5 mg/kg) A IGO0, A QI HLAE < a]
PIARHLIE H %, Zh kS8 AR (patent ductus
arteriosus, PDA) 5§ (4) WIKAALH]T G TR B
KMSHG (5) TGS Tt BOT AT
1.4 MBE[FREXISEHESENX

FRERAEIR: (1) FALRTIE T BUFIRYT
FARSE T B ILRBGER AR BE Rl (2) -
HEJE BPD: AR 2001 4R S [E [E 7 LB AR
JEWFFE T2 HObRIE

WELSJRfaR: (1) VAP: HRIPAES 48 h
JERERMR M (2) A DU AR
&5 (3) i BE AT 2 Wy B LA KB i R
(retinopathy of prematurity, ROP): PIIRE}I12E L
HRAE, W ES R (b R LA R A2
AR (20144F) )5 (4) WEEH/Nm S g R
(necrotizing enterocolitis, NEC): iZWil-BHbriES
BEER S RR COSHB A L) s (5) BUAE : 2 Wby
HES IR GO JLIBUAE 2 W By 7 e 73 (2019
FRR) )My (6) W= N H ML (intraventricular
hemorrhage, TVH): LLSkAUHE 2GRS, R
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Papile 7344 P12 W™ 5 (7) il % J4 [ A BT ik
(periventricular leukomalacia, PVL): LIk 52
BORE , Sk U AR E O AR L s 5 12
) s (8) WEIREL (9) AR,
1.5 GEitESHh

I FH SPSS 27.0 e s A7 0. JRIE
SO AT EBORNL P A 8 (oA gk Rl ) (M
(P, Py | R, ARIEHERH Mann-Whitney UK
B TPBTRILIAR (%) Fow, HRIIESRH .
ZELIE x* B Fisher B VIBERERG T, 2R 0Bk
Flogistic BT, P<0.05 24505

2 4R

21 —fRiER

20154E 1 H 1 HZE20194F 12 A 31 H3Ls 4

J5 72 h WA BIRLIGE <R 5L )L 403 491, Hrp ik
WHLATIE T B BT R B L 74 B, 5 25 Kk
OMERE . T E SR B R IL20 1, PIAMNERE
FEBEIRIT IR IL25 B, Im RSB R B IL2 4],
2282 19 B LA AT . H P I 239
B, HHLR 4361, WAL R 15.2%, HARY
BILPAIIBIA M 29.7 (28.0, 31.7) A, Wi
M1 240 (1000, 1623) g, HH:1566 (55.3%).
2.2 HHEMMEBEERSH

FALS MG . B A AR E AR T DL )
A, WKW NG LLE] . PDA (2.5 mm)
) Le Bl TR I, 2R A 5 FE .
(P<0.05); PIZHEITER] . SGA. BRI ZE | Apgar
VEGF . OHLTGT I TR B B« WA A B
AW RS ZEF G (P0.05) (£ 1),

F1 EHRMASEVRINER)LIEREREE
A ALK IIAL (n=239) BRI (n=43) a4 P
B [f51(%))] 132(55.2) 24(55.8) 0.01 0.944
JGIS [M(Pys, Ps), JH1 30.0(28.1, 31.7) 28.4(27.4, 30.6) 5.87 0.015
HEARTE [M(Pys, Py, g] 1290(1 030, 1 650) 1 070(850, 1 380) 8.30 0.004
SGA [£1(%)] 17(7.1) 6(14.0) 1.45 0.228
Ui [51(%)) 101(42.3) 22(51.2) 1.17 0.278
BISR BT URE TR [(%)] 45(18.8) 7(16.3) 0.16 0.692
BESF AR AT RN 5 RS [51](%))] 59(24.7) 14(32.6) 1.18 0.278
TR R ZE AR [1(%)] 144(60.3) 22(51.2) 1.24 0.265
HIE 7= [5(%))] 167(69.9) 24(55.8) 3.30 0.069
77 s AR [51)(%)] 126(52.7) 31(72.1) 5.54 0.019
1 min Apgar iT43<3 43 [f5(%)] 10(4.2) 3(7.0) 0.17 0.683
5 min ApgariT-43<5 43 [15)(%)] 18(7.5) 7(16.3) 2.45 0.117
N F=2 751 PS [15(%)] 34(14.2) 8(18.6) 0.55 0.458
7 =2 b LAV 1 25400 [451)(%)] 88(36.8) 22(51.2) 3.15 0.076
I FHIIMERS] [451)(%)] 153(64.0) 27(62.8) 0.02 0.878
7 VR B SR 2R [151](%)] 224(93.7) 42(97.7) 0.45 0.501
B CIHUEE S E] [M(Pys, Pis), h] 70(27, 130) 72(22, 144) 0.18 0.673
LIS H % [M(Pys, P,s), d] 42,7) 42,7) 0.36 0.551
PDA [#(%)] 107(44.8) 26(60.5) 11.76 0.058
PDA (2.5 mm) [f4(%)] 29(12.1) 14(32.6) 0.20 <0.001
SIMV [15i](%))] 180(75.3) 31(72.1) 0.20 0.654
HFOV [#](%)] 59(24.7) 12(27.9) 0.06 0.654
HALAT FiO, [M(P,s, P,s), %) 25(25, 30) 25(25, 30) 3.60 0.799
NIPPV [f51](%)] 236(98.7) 43(100) = 1.000
CPAP [f(%)] 3(1.3) 0(0) - 1.000
HHLIE FiO, [M(P,s, P,s), %] 30(25, 30) 30(25, 30) 0.46 0.497
TE: [SGA] /NT A IL; [PS] MR HHEY T ; [PDA] ShAKSE AR ; [SIMV] WL RIETE 48 ; [HFOV] &4k <

[Fi0,] W AS MRS [NIPPV ] 25 RIBIEEA; [CPAP] FEE-UHIERES .
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2.3 RIHKLME % EZ logistic BYF 5347

Pro SiRWon, B2 Fhme

EZsY) (OR=2.48,

PA R G HT T P<O1 I &, BIIGES . 95%CI: 1.22~5.03, P<0.05) . PDA ( >2.5mm)
HEARER PR INEE . EIE S D=2 FAE TG (OR=4.54, 95%CI: 2.02~10.24, P<0.05) ZWJUHL

25%), PDA (2.5 mm), AL ZE logistic [B])H4)

PURMIfER R (£2).

T2 HHKRMH % FEZE logistic [T 49 HF

A NI B SE Waldy? P OR(95%ClI)
Jifi i LA -0.049 0.137 0.13 0.722 0.95(0.73~1.25)
AR LA 0.000 0.001 0.17 0.682 1.00(1.00~1.00)
7 DN 0=1%, 1=/t 0.839 0.427 3.85 0.050 2.31(1.00~5.35)
e 0=1%, 1=/& -0.322 0.417 0.60 0.440 0.73(0.32~1.64)
I FH =2 B & S 2 0=%&, 1=/& 0.907 0.361 6.30 0.012 2.48(1.22~5.03)
PDA (>2.5 mm) 0=7%, 1=f& 1.514 0.415 13.31 <0.001 4.54(2.02~10.24)

e [PDA] BIBK A A

2.4 HHNKRMEEIRIHEILLERIEIRS
BNR AR TS, LRI VAP, H-

HJE BPD . IR K 2 R THLA N 4L, b

R I ZH W AR ] LA o B ) T RO R P 4

LSRG L (P<0.05) . HLAR W ZH 5 LAE
T-EFEIEYT . IVH, PVL. HBERTIZH ROP 1Y &
AR DA, (AER TSI FE X
(P>0.05). W#3.

®3 BNKMASHERINAR=ILTELLER

A %ﬁigtzﬁfl?)zﬂ ?ﬁﬁﬂig&ﬂ Az Pl
T EUIERIT [16(%)] 21(8.8) 7(16.3) 1.53 0.217
S [191(%)) 7(3.2) 2(5.6) 0.05 0.827
VAP [15(%)] 11(5.0) 8(22.2) 10.81 0.001
rh— Ji BPD [1(%)] 50(22.9) 14(38.9) 417 0.041
NEC [1§)(%)] 6(2.8) 0(0) - 0.599
T IMLAE [51](%)] 30(13.8) 12(33.3) 8.58 0.003
IVH [#i](%)] 126(57.8) 26(72.2) 2.68 0.102
PVL [f(%)] 12(5.5) 4(11.1) 0.83 0.362
L BERTIZ W ROP [51(%)] 30(13.8) 7(19.4) 0.80 0.371
W2 S B B8] [M(Pss, Pis), d] 35(13, 50) 50(35, 73) 11.55 <0.001
{EBEIE] [M(Pys, Ps), d] 43(28, 56) 59(45, 74) 9.54 0.002

e [VAP] IPIGHUAICHERI 285 [BPD] SCRASIA T AR

ks
3 g
= LI A B ARG R T A AR AR
AN BE L TE A P A A P R A0 PR A,
W E AT B HLAOE S BRI, (ELR R ) A R L
Pl 2 SRR, S VAP, BPD KU A
AR XU, 2, e LAY I BILER A ROPL ek o e
O, AR PR 8 2 T I O LR T 2
W, R LR MR 17%~19%, #5F

[NEC] SRFEHE/ NS
[ROP] HLp= JLAL B AS . /s LI 23941, JRIMLIC IKCZH 43 451

Ky [IVH] B, [PVL] s 8 AR

P2 LAIL AR W 5 0 38 329%~50% ), ASHIF 5% b L =
JL72 h NHHLR R R 15.2%, 1T AS[RIRLR X 4
LRI ) e SUAFAE 22 5, (B JLAIIL IR WO AT
R A LA Y, TR L LR R M
NICU [ e it E i B bs ™, TR LA
RN FH G fe 5 PR 28 S T B it ABRAIR = L
ORI E

FATE AP IBOE N BLIG 72 h N7 2

BRI E A BIPUGE S o O TR W w52
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i) 2 H AR A — BB K, ARWFIE
MU 24 h PP & B L Bl e (50.0%) , BifiAst i)
JEA P A 1 LR T R, ASBIESE T R W SR #
B G, BMALE 74 MBS R L
82.7% (43/52) RALERMLG 72 h N PRILAATST
W L= LRI W A 0 8% Bt () 7 PR 2 7E JOHL S
72h, BEMAREIRZHURHLRIMIAEE, Sk
IR A 4

AT 45 T S R ROPL AT I =2 B aE 1 1 2
Y. PDA (22.5mm) A AL 2 Wi A5 B R &R o
2017 AF VDR —TGUAR AR H Az AR FE L o] B T o A5
WA S 3 d P =2 A 305 1 24 9 2 SRR L AR T i
MR AR Z — o b LA S5 402 2 7 R W A7 34
i R, AEJR PRI ST, MG ERRE N RE,
A 50 28 i 20 JCOE AT ) IV 38 22, PR A 1Y
fobE B A A B EE Y, B LR R
WL MR BN R, FLARAE S AN sl . R

9z 3 55 MR Eh J 2 AR e, RN IR UAE |
IRILE 5 EAPFTEIESE, RN 25832

FRA R LR G 56 | KA O i i i 25/ T il
FEIEH M50 20 At g s d s W) 5 & AR
RARAE , 5 B AR I S AR HL A . 7
WEFEBF 7T o 4 R 2 K PDA SRIMLR I LR, A
5 o R AR W AL AEFROPLESE PDA- (2.5 mm)
Lol THRPL A, (HERTFEITFENL, £
K 2 logistic [FIH #7178 PDA (2.5 mm) 5H{HL
P ZEAH DG . T DA TFRCS R i 2 LS
FRUAEE ) — A B A, AEESE i T i
FRAEMEMNEILL 163% (7/43), HILTEN
PRABCHL A 0 H AL DA 79 /N KA T L 8l ) 2
S, WAERES TR IR T8, ASBIEFE b 9 ZH W K 4
HLETA QIAUAGE ] (72 hvs 70 h) 2534001
PR, MRAEAMITE A AN SRS B AR T B
L e

TE TR LI W 0 18 O b, AR F 58 b
LRI AT B IR BTLASE Xy (] 20 (1) RS 4 sl
EFiEGEA (high-frequency oscillation ventilation,
HFOV) X HRMLES 5 TR o 2021 47 fi B i 45 17
Z0ANICU H i 8 HROV V57 IR 30 £ 5 T ) B
72 JL101fi], HFOV EEAHLAL (n=50) 5 HFOV
T Ay IR 20 ] g A LA (n=51) LRI
(8% vs 14%) F= G278 Lo PRI ARL A
WAL 5 HOL S R JE G o FAT T B8l 2o A
ENGECNCIRER i GINIPNAREE 3808 - & N LIPS I

BT P AIL 8 BRSO 2 o XS 2 S R e T 3¢
ATTAE B DL A8 3 7 T AR — B FE A
b, XEESHCRAARK >, nTRE R T AN R
ISP R AR R BB

AWFFEAE S [T JB s 9] - %o REAIE Y, AP AE— L
JBRYE: (1) ARBFFHABNEE =L, AN
G4 B AE LA B AR AE 22 5, LA T T At 3K
(43 =BT, DATIE AN TR s 9 (8 JROL 2 oW 22 g
[B7; (2) ARBFSEARXRABLET pH, PaCO,. FiO,i#
FTERAE, A e 56 35 AH NI 56 18 B O 2K A5 VL i
pH. PaCO,. FiO, 1Y i W {E >k 50 00 ng 2 #a #L
(3) AWFFE H T T B AL, (RAE I R 52
brh, B BIILSAIREZRAERHE,
SHWZHMKEE, R0, (4) K
FENBALOIRSE, AR TR BT e X L LI A
AR S, DR T BB AE I 58 0] 52 A 2 5 O
o BARARWFRAETE LR R, (HARIRTT Al
PR FHROAL I ) 0 T 4 AR 4

gi b, R LRLR MR S, TRE S I
TEIRATRE A G, WHLR AT B3 in = JLAS R
SR XU o T m] B ATRHROPL 2 e 32 | sl R ARBIL
IR ICHE A BN BT A5 (R, (B i — 25 R A
M.
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