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Abstract

Objective: To analyze the high risk factors of respiratory failure in premature infants requiring in-
vasive mechanical ventilation in the early postnatal period. Methods: Clinical data of premature in-
fants requiring invasive mechanical ventilation in the early postnatal period from January 1, 2018
to June 30, 2024 were retrospectively analyzed. Logistic regression analysis was used to obtain risk
factors affecting the incidence of respiratory failure in premature infants receiving invasive me-
chanical ventilation in the early postnatal period. Results: In univariate analysis, there were signif-
icant differences in 11 variables including gestational age, Apgar score at 10 minutes after birth,
placenta abnormality, vaginal bleeding during pregnancy, sepsis, shock, pulmonary hemorrhage,
inhaled NO therapy, PS frequency, use of blood pressure-raising drugs and total invasive ventilation
time during hospitalization. Multivariate analysis showed that Apgar score at 10 minutes after birth,
sepsis, maternal vaginal bleeding before delivery, pulmonary hemorrhage, PS frequency, and use of
blood pressure-raising drugs were independent risk factors for respiratory failure in premature
infants requiring invasive mechanical ventilation early after birth. Conclusion: This study found
that maternal vaginal bleeding before delivery, low Apgar score 10 minutes after birth, sepsis, pul-
monary hemorrhage, multiple use of PS after birth, and use of blood pressure-raising drugs were
associated with the incidence of respiratory failure in premature infants requiring invasive me-
chanical ventilation in the early postnatal period. It provides a more comprehensive reference for
clinicians in the diagnosis and treatment of respiratory failure in premature infants.
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1. 518

RIE R LHAERL N 7%, F77)LH TR RS R B AR, HAERFRARGERERRE T2 H
JU[L]. BEFtEI R, 2008 FE3RIE 2 HLBHE R, WA ) LRl K AE N 19.7%, WIEEEIL 24.7%,
M ARG N, WIS e TG P B A L B R %N 1.8%~43%, RN 11.1%~32.1%[2] [3], MEH
I RE FL I R IE PR [4] . JEH T RA BN 7 )L, B EINMIE R TR E AR Rk 26~28 Ji F™
JLH 76% T K AUMGE S, RS 29~32 JE A1 33~34 JH HL.7= ) LI HLGE S 75 R 43 51~ 33%F1 16% [5] [6].

W 5 v 2 BH T PP 2R G0 i R Bk R 78 5| B I R B S D RE R RS, 5 BUR™ B EE I A
et B, T A — RAIVAE B DR R LG IRERAAE, & EBJLE LE S EEZ —[7].

AWFEIEL Logistic [BIVAZHT 7%, BRI AR RII(<72 h) 75 A INUOE R 9T I R 7 ) LR AE IR
i fabe R 2%, AN S Bl B4 N 57 S0 T W 0 o iy XSS 9 A B, R IARA & A B8 LI STk
HETT0, SRR )LTE

2. #REHE
U4E 2018 4E 1 A 1 HZ 2024 4E 6 J 30 H 1A 5 A2 0@ 45— BE B A g - J(<72 /NN 6 354 o]
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HUBGE S 577 LI R Bk, RIS NHERRARAE, RN 222 Bl 7 ) LA B 706t G (WP R 35 41 69 1,
TCWFIR B 2H 153 Bil) . AU 7L 38 A B R 2 A0 B2 07 42 ) S A B B R R IR

IINFRE: OHAERRES: /N T 37 . @QABEER: 45 24 h (<24 h). @JFEA QIR
] fEJ5 72 /NP (<72 h)o @OFLIRGE S T FiO2 > 60%LA4ERE SPO, > 90%. HEBRFR#E: OO0 M R
i, WFIRARG. WL RS MERAEWTEEIMEIRIGT #H . @& R AR 55 5 KT ARDS
MR R I . O P Bk ™ HEHh e ) L(BERHEIHR R A > 20%).

AHFFER A SPSS 21 R G & AT 0T, KA Wilcoxon JES 0k Ko+ A& 56 5 106 i 78 X6 ik
17— AR AT o X TR A B R B, A R 18 = R A SME /P A Bed e i 7e s R A . SR
Logistic [al V350 {7 %t A <28 S AT B 2 N K 04T, P <0.05 f, BATWNERH ST EZE Lo

3. &R
3.1. —fER S

AWFFILGYN 222 11 2F J5 510 75 B QN UOESIEIT 577 )L, B 69 151 AL IR 55 3, K % 31%.
Hodr, 5332135 4, %287 %1, HAEMRE A% 306 &, HAEMKEFAE 1.4 kg,

3.2. MLHE™)LABELBK Logistic BIYFS54r

¥ AR 1 222 AR AL A L= ) LB 4% B A TIE R A I 30 3 F 9 20, 8R4 T 40 T) LR ¢, F30E4T Logistic
BRZESNT. g R PR A R LRI MNP = 0.003). A2JE 10 43k Apgar P4 FEAK(P =
0.008). A= I} 2 Az iR 45 S 95 0 (A MEE 2 B K (P = 0.025) 73U i B 5% o 24 99388 97 I P M 8 B K (P = 0.014)
A S FE R I AR EE B K (P = 0.000) AR J5 FF R AR o I BE 2 BE K (P = 0.000) A= Ji5 FF 4 il H I () 4 % 5
K(P=0.000). 45 AN NO JAY7 IR TE K (P = 0.000). A=) PS {3 FHIXEUE £ (P = 0.000). “E/51#
FATH I 254036 7 AR 2R B2 K (P = 0.000) A% B 39 IR) & A B3 Ui ] BE K (P = 0.009) . FiA 11 AN H AR & AE
BRI R SRrb PAEYI/NT 0.05, BRI M4 1 L% 1~4,

XPPEBDR 3R i R b P < 0.05 1) 11 > HAR R AT LM 0 i, I VIF /8T 5, Al Big
HAS S LMK, 3P FIR B RPN L R R EE T, BRA&TREH 45 10 4080 Apgar 1
4%(OR 0.679, P = 0.037). WIfiFE(OR 2.982, P = 0.038). BS54 Hif |13 i L (OR 2.687, P = 0.038). fifi it
I.(OR 4.285, P = 0.025). f#i [ PS k% (OR 4.283, P = 0.001). i Fi JiIfiL /£ Z54%)(OR 3.074, P = 0.038)iX 6 4
A N A JE (<72 /B TR A QUM UGE SR T 5 LR AE IR R v AT fE R R 2 . 2 R R R Rl
IITEE R WA 5.

Table 1. Univariate analysis of general conditions of premature infants at birth

F 1 OBE)LBER—RIBEREERSH

A MR IR ZH(n = 69)  TGRFIREIEAH(n=153) ORfH P{H
JiGs () 29.9 (27.4, 32.6) 30.9 (29.0, 32.9) 0.858 0.003
LRI ENGC AN 66 (95.7%) 143 (93.5%) 0.650 0.523

4z 3 (4.3%) 10 (6.5%)
A=A (kg) 1.4 (0.9,1.7) 1.4(1.2,1.7) 0.723 0.220

531 5 44 (63.8%) 91 (59.5%) 1.199 0.545

7 25 (36.2%) 62 (40.5%)
iR HliE 52 (75.4%) 116 (75.8%) 1.025 0.942
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ESiE 17 (24.6%) 37 (24.2%)
53 W75 3 38 43 16k 24 (34.8%) 37 (24.2%) 0.598 0.103

HlE 45 (65.2%) 116 (75.8%)
J5 1. pH 7.28 (7.22,7.32) 7.27 (7.21, 7.33) 0.288 0.600
Jif 1 LR 3.0 (2.1-4.5) 3.4 (2.7-4.0) 1.067 0.541
Ji1fi. BE -4.5 (-7.6~-2.6) -5.1(-7.1~-3.2) 0.987 0.845
HAEE 158 Apgar TE5 7(5,8) 7(5,8) 0.956 0.503
HAJE 5 48k Apgar PF4r 9(7,9) 9 (8, 10) 0.882 0.183
H A )5 10 4350 Apgar P45 9(8,9) 9 (8, 10) 0.729 0.008
A I AR (C) 36.6 (36.5, 36.8) 36.5 (36.5, 36.7) 0.823 0.550
HAE IS U 4 s (mmHg) 54 (48, 62) 55 (47, 61) 0.991 0.537
Hi A B 875K e (mmHg) 32 (28, 36) 30 (27, 34) 1.008 0.693
HAE I T3 B ik (mmHg) 39 (34.7, 44.3) 38.7 (34.3, 43.5) 0.999 0.972
JiG A8 S 1 V00 I 40 (58%) 112 (73.2%) 1.980 0.025

H 29 (42%) 41 (26.8%)
JEF Y I 1L G 38 (55.1%) 79 (51.6%) 0.871 0.635

H 31 (44.9%) 74 (48.4%)
Jifa I Lt ¥ 49 (71%) 107 (69.9%) 0.949 0.871

<) 20 (29%) 46 (30.1%)
Jif B LA (] () 38.5 (10.5, 114) 37 (9, 72.5) 1.003 0.120
FoKFE N ¥ 51 (73.9%) 116 (75.8%) 1.107 0.761

H 18 (26.1%) 37 (24.2%)
FEEE /S ¥ 61 (88.4%) 134 (87.6%) 0.925 0.862

<) 8 (11.6%) 19 (12.4%)

Table 2. Univariate analysis of mother’s general condition
F2. BE—REREEARSH

A MR IR ZH(n = 69)  TURFIR (N =153)  OR{H P{H
BERAEWE () 31 (28, 33) 30 (27, 34) 1.003 0.920
ZATI IR x 42 (60.9%) 113 (73.9%) 1.816 0.053

H 27 (39.1%) 40 (26.1%)
UL URHTAE PRI X 67 (97.1%) 149 (97.4%) 1.112 0.904

H 2 (2.9%) 4 (2.6%)

W YR I e o 29 (42%) 61 (39.9%) 0.915 0.762

A 40 (58%) 92 (60.1%)
LR A L & 63 (91.3%) 127 (83%) 0.465 0.110
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H 6 (8.7%) 26 (17%)
L UR S PRI x 51 (73.9%) 118 (77.1%) 1.190 0.604
H 18 (26.1%) 35 (22.9%)
EBEM IR G 37 (54.4%) 106 (71.6%) 2.115 0.014
H 31 (45.6%) 42 (28.4%)
TR 2 A AT B SR =] 51 (77.3%) 109 (77.3%) 1.002 0.996
x 15 (22.7%) 32 (22.7%)
Ui 2 FJ@S;;W%*E K f 29 (58%) 60 (57.7%) 0.987 0.971
G 21 (42%) 44 (42.3%)
BESE T BT R x 68 (98.6%) 150 (98%) 0.735 0.792
H 1 (1.4%) 3 (2%)
Table 3. Univariate analysis of diagnosis and treatment methods and ventilator parameters in premature infants
3. BEILARISTT FEREFRNSH—RIELBERIH
A MRS SR ZH(n = 69)  LMFIEIEH(n=153)  OR{H P1E
WA NO VG897 x 47 (68.1%) 152 (99.3%) 71.149 0.000
H 22 (31.9%) 1 (0.7%)
PS ¥8JT X 2 (2.9%) 18 (11.8%) 4.467 0.051
H 67 (97.1%) 135 (88.2%)
PS i FH k2 1k 23 (34.3%) 102 (75.6%) 5.913 0.000
>1 K 44 (65.7%) 33 (24.4%)
pARIINaeZipi=pag X 22 (31.9%) 105 (68.6%) 4.673 0.000
H 47 (68.1%) 48 (31.4%)
PUAERIBIT G 4 (5.8%) 15 (9.8%) 1.766 0.329
f 65 (94.2%) 138 (90.2%)
ER/SS IR ESREUGIR sikaR e Eig 58 (84.1%) 139 (90.8%) 1.883 0.143
TR 11 (15.9%) 14 (9.2%)
gg&%ﬁﬁ@?}ﬁgﬁ% 20 (15.5, 28.5) 21 (14.0, 31.5) 1.000 0.910
ﬁgﬁiﬁggﬁ?ﬁ: . 26 (19, 146) 29 (18, 258) 1.000 0.191
Fio2 B_ziﬂ;ﬁg (ﬁ\iiff Dt 207 (26, 1499) 53 (18, 596) 1.000 0.131
2 B 9 18] 2 A Q8 U T (h) 116 (42.5, 203) 44 (15, 108.5) 1.002 0.009
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Table 4. Univariate analysis of prognosis and complications of premature infants
F 4. BEILMBERFLEBL—RERLERESH

B3 MR EE (N =69)  EMPREWA(n=153) OR{H Py
B LWRIR 38 25 A x 3 (4.3%) 10 (6.5%) 1.538 0.523
H 66 (95.7%) 143 (93.5%)
i % X 47 (68.1%) 111 (72.5%) 1.237 0.500
H 22 (31.9%) 42 (27.5%)
T LAE o 44 (63.8%) 132 (86.3%) 3.571 0.000
H 25 (36.2%) 21 (13.7%)
N x 21 (30.4%) 95 (62.1%) 3.744 0.000
H 48 (69.6%) 58 (37.9%)
it H 11 & 53 (76.8%) 145 (94.8%) 5.472 0.000
H 16 (23.2%) 8 (5.2%)
S X 63 (91.3%) 149 (97.4%) 3.548 0.056
A 6 (8.7%) 4 (2.6%)
i s R x 63 (91.3%) 148 (96.7%) 2.819 0.097
H 6 (8.7%) 5 (3.3%)
SERPE PDA o 64 (92.8%) 146 (95.4%) 1.629 0.419
H 5 (7.2%) 7 (4.6%)
AR & 59 (85.5%) 129 (84.3%) 0.911 0.819
H 10 (14.5%) 24 (15.7%)
e RO X 67 (97.1%) 149 (97.4%) 1.112 0.904
A 2 (2.9%) 4 (2.6%)
Table 5. Results of multivariate regression analysis
F5 ZEREEFNHER
e OR & 95% ClI P1H VIF
fia i 0.972 0.809~1.167 0.760  1.468
HAJE 10 4380 Apgar ¥4 0.679 0.427~0.976 0.037  1.284
JEAE 1.950 0.754~5.042 0.168  1.262
43 45 A TE A A 2.687 1.027~7.033 0.044  1.308
L L i 2.982 1.064~8.354 0.038  1.207
Nz 1.229 0.414~3.653 0710  1.854
il 4 1 4.285 1.205~15.240 0.025  1.138
W NO ¥G97 2,730,054,853 0.000 0.998  1.300
i PS U3 4.283 1.792~10.238 0.001  1.301
{5 A 1f1L s 25 3.074 1.067~8.860 0.038  1.814
AR 1] S G138 SR (h) 1.000 0.997~1.002 0725 1271
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4. i

ANTR RS BRO38TAE ) L RE TS 5 0 P R 56 A7 1 S 38 25 5 o MR 7 ) LR R 5 38 JR093 52 M 15.02% (73/486) s
M2 H LA 1.26% (116/9208) [8]. FEIAMT IG5 ) LS 3 v (R BE 78 S 7 46% 1) &) LR 1 FF 2R IR IR GE
1EEIES(CPAP), 41%M) &) LHE2 1B S IR 4 T IR IS EYI BL(PS), LIS 1.5%. X4
o T PR R L LA A T S T, DARTE ) LR T R SR B AR AR T i Y
S 9],

AWFURE AT, BESR A 0 AT H LY 05 5= )L AR S5 AR R o s A7 AR DR B . FL R RIE T
MRS E AR TIASC . BART S, A 8RR A R A= 22 a5 5 52 3 40 B 4 [10]. IEH 4
HURER, AMHERA —EbEIIGE, Be A BB LA TR AR AR . ART, 4 BB R L
X —BERRREIR,  [RIE CA e R AR SR A T 00 R AR FRIAEE, 4553 06 ATt S B S 30 i P RESEAR 5 R AR
ARBEE FAT YRR . AR A A AT R TR ORI N TR PR AU . B PR G 5 B A i A
HEm, FERCEMEIEIR, P E ARG L@ R . B PR IR I R B A A R 1 U RS
B TE W R RGN, AR SRE R TR BURITE s, RORE SN AT, KR RIE A BRI, 3t
51K 2 YR i, S8 LR B0 28 G 1E(NRDS) (R A [11] [12]. th4b, B P ERGE
A RE B BRI 5 S5 il R e M s, 5| RS 0 S R, X P Y R o il R P PG
T H SR SRR S RE, e 5] R PR IR [13]

R LT B RERIARM, HET LA L, HHENFBEARREAFRE. AARETHERE
FH(<72 /B TR A QINLIOE SR T S L, X — BRI I A R b — MR ) L RS, AR
Apgar Wy AR, MESSA AR E R AR E . X R T T B R PS I, 38 B R L
BN E HE R W ReRRINER A RIFREEECE, B 5 T0EA A A 4E R 9% 1 PS SKARIIE IE
HHIREIR D RE . 2 A PS SR R H I RRIF LR AL T AR A, AUARSS ks e LA BI4G Rok %, ik
M2 5 5| KPR e . [FIRX R LA S 5 G R AWM, 38 RGAFE 2 S8R
MRRER >, A2 S A, 3 i 450 0 il 002 P R 4 LR 96 b e A, S SR S e, AT
BRI REIE . X WA T O AEARTE T, AT PS YK 22 DL R A T IS 25 W IR 7T I 8k R IR
U AT

L JLE B G BT AR B R & B A e 4k, BIE e 15 B B4 A GRS 0297 Agn s 4,
AR IRAE DL 58 4 il S WP IR R GE 0 (M R A o AR ST, TRSE R A 1 ISCHIURE B it AL F) 577 L, e 2
DI 2 v 1) P REME B R B . SRR AR LI R RARR B WA TE R, RS 2 B EAR AR 281 K
AEISCIALRE o 9 JE AR Je L5 38 22 51 R A BRI A SR, JE T 5 S0 8 RE AN 493, 5600 16 1) SR AL
Theg, MIfis K IFR L [14]. FREH, TR E AT, RN )L, KA e
R [15] . b i AR, R AR SR, S EURR T K ) W RN, IR R AR SR R,
XK TR IR, AT R IR S i

g LATA, B RE S RO A QI UOE S R )L, AR IS 10 438 Apgar PR RAR. TR
FHLEZPIaT7 5 PS AU £« & A WCIRE S H i RESE Wi A7 BRI il se i, R4 A A
2 e P AR 2 SR ) LG 52 R A W R e P P R A

5. &P

AHTFCR IR MR ATIE R . 25 10 2081 Apgar ¥F7> . WOfiE . filith i, f€H] PS k¥, i
FITH R 250 0 26 I L1 75 A GUAURGE IR YT A5 LR A PR R o8 (R ST B2 R SE R R 2R . iR L
TS A e SR B G UROE R T )L, BRI DUEAE 7 LR A L AR RTEHAR O, AR
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