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H H: SRHE AR E ) L(LBWIs) R Al H il (PH) RS R R 2R, AR R34 L i I AR . T7 ¥
= B 43 4T 2020486 H ~20224 12 A AMEHT 4 JLERE W% 5 1) 1315 LBWIs K & PHI & JLVE N il B
M4H, BENLEEREIER BoR R AEPHAI13 1 LBWIsVE R IERT 4, B K £ B Elogistic[E 3447
HERFEER. 4%: 1) HARELREMBMSHER. HEKE. 1 min ApgariPsy. BRI EH
AR, ERIELERR. FAFRINK. FRBRIEEDR. GHMREAR, WREELGE
fE HrAEJLBCIEE . BEMLThAeRERS . B ) LIRTE . MR & RS . FEILZR. FKIERA.
EFEMEKEESNERA ST 2R (P <0.05), 2) ZRF=HERFAERTRENRIHE R (OR = 0.249,
P<0.05), TiEKefEERAARIMFRIEEIES. EEMAEIHIFRES. EEMZKEENEREER
(OR =1.153. 4.377M13.849, #JP<0.05). £it: LBWIsKAEPHAZHEEHER, XBEEREE,
REEIHERE, DERHSE, RERT, AREREE.

XA

MRHAEAE)L, Fdim, BRER

Clinical Analysis of Risk Factors for
Pulmonary Hemorrhage in Low Birth Weight
Infants

Yanan Zhao, Yongming Wang*

Affiliated Children’s Hospital of Chongqing Medical University, Chongqging

Received: Feb. 21%, 2024; accepted: Mar. 15", 2024; published: Mar. 21%, 2024

Abstract

Objective: To explore the risk factors for pulmonary hemorrhage (PH) in low birth weight infants
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(LBWIs) and improve the understanding of neonatal pulmonary hemorrhage. Methods: Retros-
pective analysis of clinical data of 131 cases of LBWIs admitted to the Neonatology Department of
Chongqing Medical University Affiliated Children’s Hospital from June 2020 to December 2022,
who developed PH, was selected as the pulmonary hemorrhage group. Randomly selected 131
cases of LBWIs admitted during the same period who did not develop PH were selected as the
non-pulmonary hemorrhage group. Univariate and multivariate logistic regression analyses were
conducted to analyze the risk factors. Results: 1) The occurrence of pulmonary hemorrhage in
LBWIs was significantly associated with gestational age, birth weight, 1 min Apgar score, maternal
use of antibiotics during pregnancy, hypertensive disorder complicating pregnancy, duration of
invasive mechanical ventilation, use of pulmonary surfactant, bronchopulmonary dysplasia, res-
piratory distress syndrome, neonatal sepsis, coagulation disorders, neonatal shock, severe pneu-
monia with respiratory failure, neonatal asphyxia, and patent ductus arteriosus (P < 0.05). 2) The
maternal use of antibiotics during pregnancy may be a protective factor (OR = 0.249, P < 0.05),
while prolonged duration of invasive mechanical ventilation, severe pneumonia with respiratory
failure, and severe pulmonary hypertension were identified as risk factors (OR = 1.153, 4.377, and
3.849, respectively, all P < 0.05). Conclusion: The occurrence of PH in LBWIs is the result of mul-
tiple factors. By identifying high-risk factors and implementing targeted measures, early diagnosis
and timely treatment can be achieved, thereby improving the survival rate.
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1. 5|8

BEE B T AP R, 57 )L AR AR E ) L(Low Birth Weight Infants, LBWIs) H A S FIAEIE S 0 I
Hhn, it fiL(Pulmonary Hemorrhage, PH) &K A2 22 JRIZFEIIN[1] [2] [3] [4], PH & LG EREZ —,
ARG AE AR E L(LBWIS), S8 WA AE N NG EGEE . s MR, 1 B & P J0 i i R e]
BWh PH (5] [6], HTJ0id S i) FR I AR b I0E, Bl LB MR B R 2 —. IRk, W&
A LVREHRE A QNIE AR R E, BB T NPH (IR E, H PH £ LBWIs FHIRR
RERICRAE A R[T] [8]. BAR, THE LBWIs K4 PH AHESER N R, XHALRTHT . H 2.
S VRTT A BB (2] [8]. H Al P AR H A E LI AR 7S, BRIk, ASHIE S R] A 45 b R R
2020 4F 6 H~2022 4 12 H NICU Wi 9 131 I s A A 2 Lt i I R BRE, R0 HoAR DG Sl R 2R
ARG IR « 207 1RITIRHES %,

2. WEE5FE
2.1. HREMR

[l i AT B e 2020 4E 6 A ~2022 4F 12 F NICU WA H 131 B H A= 44 51 ) LA HY 1 i il PR 28 BHE
Sl 2E,  BE AL B R A B ER A i L 131 (I A AR B AR 9 R H e . il e 2 g N
FrRifE: 1) HAEMKRE < 2500 g B4 )L 2) 08 CGERFA LSS S RO H NPH B2 iaidEs], RS
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NPH (R 3) E2E)5 7 d WAREM M. AR A AbRE: 1) HZEKRE <2500 g Bk )L
2) ARRAMHIL . fit i 2H 5 R A R BR AR A 1) PEE SRR AR AR R LI R S 2)
A )5 48 h WIRFHIRTT BALT- 8 L; 3) TGRSR . AW AR IC B & R fHitnEiE i .

2.2, ERNAE

T B R R 1) BBLIEARTIRL: M. BGWE. HAERE . 1 min Apgar PF45. 5 min Apgar
VRO, BEWNEIE. FKIEYL. 2) ZARETRL: miRd 35 ). BIEE. BRRE AT GE ORI i
(Hypertensive Disorder Complicating Pregnancy, HDCP). UE4RIIFEIRIFE (9] FaifEHPTAER . P2 RrEge.
FERME R . 3) FHFARESA FIE: PRI EIBZESME[10] (Respiratory Distress Syndrome, RDS). XS
fiti /& & A K[11] (Bronchopulmonary Dysplasia, BPD). #iEJLE B shfik S8 K #[12] [13] (Patent Ductus
Arteriosus, PDA). HRENT 48 & FE PR ZE v [ 14] B2k JLMCIEE « &M Th RERRAS . Hr2E JLIRTE . B 42 JLIRAE
/N 45 W % (Necrotizing Enterocolitis, NEC) [15]. H BNk & o 4) 1097150 : A SR FH K
[ F Rl v 22 11 37% PE 4 5 (Pulmonary Surfactant, PS).

2.3. GitER*E

NiF SPSS 25.0 Ge it AT BAR AL EE 00T o T ETOR I B () FURER (%), SR o7 K36 A% IE
R A IESDATHERERA (%, AEIESO AR BRI THEOR R LABI(%)
T, AEELECRH 2 R . KA 2K logistic [BH 0 #r &AMl LB N K. P<0.05 NEREGYE
TR
3. &R
3.1. — &R

W SR TR PE NICU Bt LBWIs 311 2066 7, % NPH 419N 131 f], 55 83 #1(63.36%), %«

48 1911(36.64%); it i & A HEs A 2 BONE G 48 /NI, A2 JG 24 /NP 37 B, 24~48 /NI 31 4], 48~72
ANIE 13 810, >72 /B 50 . ARRS LA 131 1, BB 71 4510(54.20%), Lz 60 H1(45.8%).

3.2. BERSH

Jil 2 RS . AR EE . 1 min Apgar PR/ TAERTH A, Z2REP=RIME R BUAE 2. AR ORI & i
PR S TE Nl L 2H 2 W, Bk 4b, il i HAG QIR HLE K. {1/ PS. &9F BPD. RDS. ik LML
i EIMIRERERS . B AE ) LK. PDAL Flishikim i EERE T 58 2 0 W5 2 o 25 1) L9 v R My ) if 4
ERBFGTERE (P <0.05) (LLFE 1),

Table 1. Univariate analysis between the pulmonary hemorrhage group and the no pulmonary hemorrhage groups

= 1. Bifith M 2B A0 Fo Bl 28 8 (K 3R S AT B9 EL L

e il H i 21 fili H i 28
WiH (%) (%) Oz i P14
(n=131 ) (n=131 )
grgis 60/131 (45.8) 48/131 (36.6) 2.268 0.132
JieT4a 33.0£2.2 30.8+2.4 7.399 0.000
AR R 19343 +454.5 14632 +452.8 8.405 0.000
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1 min Apgar 345 9(8,9) 7(5,8) 0.448 0.000
5 min Apgar ¥4 10 (9, 10) 9(8,9) 1.724 0.087
HHNEE 26/131 (19.8) 37/131 (28.2) 2.529 0.112
FoKFEG 8/131 (6.1) 8/131 (6.1) 0.000 1.000
HlE 104/131 (79.4) 103/131 (78.6) 0.023 0.879
ZREE R
HE (=35 %) 19/131 (14.5) 23/131 (17.6) 0.454 0.501
EER TR SN 22.0+57.4 18.5+70.2 0.448 0.654
YR B v L R 17/131 (13.0) 39/131 (29.8) 10.992 0.001
L UR ST PR 9 31/131 (23.7) 38/131 (29.0) 0.964 0.326
PR AP R 40/131 (30.5) 23/131 (17.6) 6.040 0.014
PR 39/131 (29.8) 37/131 (28.2) 0.074 0.785
7 A PR 91/131 (69.5) 95/131 (72.5) 0.297 0.586
RDS 53/131 (40.5) 116/131 (88.5) 66.163 0.000
BPD 13/131 (9.9) 50/131 (38.2) 28.610 0.000
BEILE R 13/131 (9.9) 52/131 (39.7) 31.121 0.000
PDA 26/131 (19.8) 93/131 (71.0) 69.114 0.000
A ) Lt e 34/131 (26.0) 89/131 (67.9) 46.356 0.000
HE ML RE PTG 11/131 (8.4) 54/131 (41.2) 37.832 0.000
IR 1/131 (0.8) 29/131 (22.1) 29.513 0.000
NEC 13/131 (9.9) 15/131 (11.5) 0.160 0.689
HFEIHBN ik = R 5/131 (3.8) 56/131 (42.7) 55.580 0.000
M 98 A IR IR R 0 61/131 (46.6) 114/131 (87.0) 48.339 0.000
A IR LA FH IR 0 (0, 0) 10 (6, 21) -9.368 0.000
NiF PS 50/131 (38.2) 104/131 (79.4) 45.935 0.000

vE: [RDS]MLEELEE1E:; [BPDIXAEMREARR: [PDAISIAKSE KK [NECIHELINFEH NG4Sz % .

3.3. Logistic ZEZE RIS 4

ZAREP FASE FH 0 20T B G A A B L H L PR DR DR 3R, TR B [ FH A 60 WP A L B e <
G IR LAR e | BT 28 & PR e v B2 i K e R G AR A B L H i i AT S R R 3R (3 P <
0.05). MW7 2,

Table 2. Multivariate logistic regression analysis results of pulmonary hemorrhage

= 2. Bfith & % 89 % E 3 logistic EYANHTEER

i H B SE Wald y° P OR 95% CI

PRI R -1.299 0.555 5.482 0.019 0.273 (0.092, 0.809)
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AT 98 A I AP o v 1.476 0.515 8.218 0.004 4.377 (1.595, 12.009)
Ml 1.348 0.623 4.685 0.030 3.849 (1.136, 13.043)
B OIFIRALA 0.142 0.048 8.885 0.003 1.153 (1.050, 1.266)

4. g

2020 4F 6 H & 2023 4F 12 AEFE K H AR E JLIE T 2066 i, HA1#7i2 NPHI31 ], NPH kA%
6.34% (131/2066), FET-3L41 31 1], FET- 3 23.66% (31/131)0 131 MK H AR E LA, HAK AR E JL(Very
Low Birth Weight Infants, VLBWISs) 75 $1/(52.3%), ZET-3 25.3%. iZ AR 50T F 5 CkikiE R A —i
[2] [16] [17]o AR, SN HE X 5 AR HN 3 DX 3 B0 it i R A B R S AR AE R 22 e o o s
X HRE T 668 HIARAL AR ) Lt & 2E R K 3.7% (25/668) [18], SULAR;, SE[E UT24 L H X — I
K B LA 7 o e R AR RN 3.4% (22/651) [16]. 1M B PG X #R3E [ 71 AR E < 1500 g A1<1000 g
(R B I e A2 3R A N 8.0% 1 11.0%, BIEFET-F AN 65% (43/67), X% %[ 1914 N AW 7T 45 Bfr b AR
TR < 1500 g (Ml B LAET- RN 34.9% (30/86). H.ILZRHEFE 10 4 [mIBVERF 78 Sor, il 28
JUAET I EE RN, Hik FAERBERERT EFF3]. Wk, BMEHASH. BT KIERS, 25K
R IR R A B TR, (RS LI B A 2 /N, JE R RN B IX . 4, il s 2
KRR RE, WEHELRET R A KI[20]. ] WL, $RITE & LR A il i e B DR 256 53
WU B T A B S

AHIEFE 131 B i L, A S 24 h PR AR T H I PR AN DL, £ 28.2%, 72 h il HE 24 5 61.8%,
GEAARSCHTFTAE R, Tili H I 2H ERE Al 98 A R PR I 8« B AR JLISCIIUAE 6% if Dh e B Ag . 928 ) L= B & RDS
SR E T AR g, SIRGE LS RIE A —F 217 [22]. B T390 42 ) L2 295 BRI 5 kA w54
BN S50 B SR A5 2T AR KRR ARt tH o, T e R AR R R B K M, PRI
NI Ik B JE S V(23] REBTAR LI &, HAME R ZE A 2 Ml REIMERE, — R BRI R
A, VR A0 I R PR N R AR — RPN R PE (L1, IL-8. Z TR PERIGHM), M 5] it
FERIE SRR, 5y H R B il 28 A H PR it . B AR LBILE, BReA S UM L. Ok, #AE ) LG
H AR E LIRS AR, AFETE RN, RDS. A EEEARFAHIN, 5 kA4 it
e %, SRR ES A, HIERHEJURT. DIC &, M5t f[23]. thah, AT SR
H 120 PS A 3 825 i T ARl H 12, 2871, iX 55 Barnes Melissa 25 A\ H)— T R S IPN T 70 45 540 [ [24],
(RPN 7897 B 3Rt L sg e, AR SCERG b 1 PR R RE LR AR TR, PRI B R IR IR YT &
GIHESET AR, WRRERNER, WHHRSAREER (1], EHE 212, 4 Banes Melissa
S ON[24] 1] B R fil R TR 6 PR D6 TR PH AT 35 2 41, Sato 55 N [21] A — T0U AT HE PEAIF 78 38 053 82
B ERIATT PH BRI E, HIUS RUF. 28M, HOPFomlEEEon, HIRGH 4 Lo T ixia T
WBIFERIA T, Bk — Bk .

AW 2 K logistic [BIVHA 3 Hr &I, 22 BEF7 5 U AE 22 il ORGP R R, 5 SCHRIRGE [ 25] [26]
GERFEAR I, Hy=ar N HPUAERBEA B IMAGETINE, R E N7, AN/ G RS 7 R AR 2R
KW CUESE[25], R SRR 1AM SR S5 A AR A ) LR ZE il H I DG B A, MBS
ARV, MEVONIRIE = A E R 7R 2 s R, AEMNAPAER, R KRB LI RIE, S8
TGE[27]0 Rt, FEMFERE FoRUL, F=RidusE 2 il H — 2l iy b o s SR R R AR 28, AT a2 M H afi
RAAEE, FUGRIRD BaHT A ) U N e [ B, NI BRI RE, BGE TG [28]. A, AW =5
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MR 22 B J R G 5 G 22 E S, R —FE R SRR R A K, A R ) B L E
L3 it 05 A DA K LRV E SR R R s . (EAS — 322, IR ZWF9TR B, PDA it fif 5¢[22] [29],
PDA i it 5 0l fili e B2 FC 77, AT S8 0 st L XU o ARUAHF FE 45 SR R, PI4H PDA ZE R L4uih % &
X, BT AR S MARI[1] [30], sbAh, BT A AMG S 05T B PR R AR S R AR R
EHER[12][31].

BRI RT O, SR PR WERRIIZIOE FRAK PH O REZEIGOCEE, SR, AR M2 3 224K 4
I3 e BRI AR IR B 35 X ZRAG 7Y, DRI Wil o o A — e (09 S o AR 1, R A R R LA
Fl. BPEE. JCESER R TS HE Sk M, Liu Jing [32]55 A2 pCe [R1 BT 23 At 2 B i 50868 7 5 39 26 J Lt 1fn
PRI WA B, ATRECCE PG o ISR A VAR S U S AN I s AR (RS T 81.0%, e 7k 98.4%,
FHEFRIAG 94.4%) UL R 2T 2 1 (TR AE (U 28.6%, H5E 51 A 100%, BAPETRIAE A 100%) 52 fifi & i
FES W L RR EAE SR, Ren Xiao Ling [33]155 AHI— TG T 157 BB A4 JLAIBE AL IR SEIX — i (R,
JEPER EHT A LR S E R LR S A HR L 7 % 6 AR LA E 03 1 T BT B AR b A K B v fes =)L,
IAEFEER

R EPTR, AR AR E ) LA AR R G I F PR . A BIRFIRALIN I N & I =R B ik e
IR 5 v BB A it AP R AR o RIS, B AR LRHBOR JE H R IR S5 A BRI A LS B0E (1 31
J AT, W TG R RO 2 2 RE R . AL, X T BIREIRALI R AR B SE L, REIRATL T 2 S
WS . PEEP 254845, #8 S E ARumECAH M M A S A, JE47 Seid BRI 7, A3 4 )L
Ty A NRERRCKIARAE, (2B AT A HEA . AHE ST B 0 Bt 5T, 350 s i &
A MR SN S48 1) PDA B Joiiak A5, ELAENT H i 298 N5 GBSV AN A o ASHI 90 5O 5
AR E LR B LRIGIE R )L, PR RIGRIGEIT, AR Ai AR R 2 R E 0L, RN
FENNZBEARI R, R RO R BRIEAT 04
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