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=)L), RIEEILEF28REBIARAN M EEAS, 5 WBPDA(N = 59)RIJEBPDA(N = 156). X FHA
B ) LA HBSRZ RS PR BURHAT BUBE 4, BA Gt B L isinit— P9I £ E RlogisticEH 4
PR /R 7= )LRAEBPDIERER. 4R: BILBRRE/N, HEAEBRMIK, KAEBPDHJLERBE.
Z [ KlogisticEHATE7: BJLEHFM(OR = 4.882, 95% CI: 1.088~21.899). 45 L AHEN
ESHEFIEI(OR = 1.206, 95% CI: 1.029~1.412). WASEIRE > 40%KIBF A (OR = 1.464, 95% CI:
1.202~1.783). B4 40 HIkH (OR = 4.940, 95% CI: 2.210~11.042) & REEZ I BB A R E A K (OR
= 6.772, 95% CI: 1.501~30.563) &8/t F7r= ) LR AEBPDRIMA G &R . B )LEIIER (OR = 0.425,95%
CI: 0.236~0.765) &/ /2 r= LR AEBPDIIRI R R ik IMMEESRZH N R 8 T/E AR R £ 5=
RIRTRERE, DLRR=)LAJERA R RS R, RERDBRARIRESSMN R, EERLSERE
EHEE, HEXFPBPDIREMRRE™ LK BUEERKKHED.

XKiEid
BiE)l, MXAEREAR, EREAR

Analysis of Risk Factors for Pulmonary
Bronchial Dysplasia in Ultra/Extremely
Premature Infants

Shaolong Lj, Yi Yi, Hong Jiang"

Department of Neonatology, Affiliated Hospital of Yan’an University, Yan’an Shaanxi

Received: Jan. 21, 2024; accepted: Feb. 14", 2024; published: Feb. 21%, 2024

TEEH .

NEFIH: E00, S, 6. B/RE T IUSCUVEREARKERE R WKESER, 2024, 14(2):
3150-3157. DOI: 10.12677/acm.2024.142446


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.142446
https://doi.org/10.12677/acm.2024.142446
https://www.hanspub.org/

Abstract

Objective: The objective of this study was to analyze the factors that influence the development of
Bronchopulmonary dysplasia (BPD) in ultra/very preterm infants. Methods: A total of 215 ultra/
extremely preterm infants (i.e., infants with a gestational age less than 32 weeks) admitted to the
Department of Neonatology of the Affiliated Hospital of Yan’an University between January 2018
and December 2022 were included in this study. These infants were divided into two groups: the
BPD group (n = 59) and the non-BPD group (n = 156), based on whether they still required oxygen
support at 28 days after birth. We carried out a retrospective survey to gather clinical data on the
infants and their mothers throughout the pregnancy. The study analyzed the disparities in infant
characteristics and maternal conditions between the two groups. Additionally, multivariate logis-
tic regression was employed to determine the significant factors associated with the risk of bron-
chopulmonary dysplasia (BPD) in preterm infants. The findings indicated that preterm infants
with a younger gestational age, lower body weight, and higher incidence of BPD were more likely
to experience this condition. The multivariate logistic regression analysis demonstrated that ma-
ternal chorioamnionitis significantly enhanced the likelihood of developing BPD in preterm in-
fants (OR = 6.772, 95% CI: 1.501~30.563). In addition, anemia in preterm infants (OR = 4.882, 95%
CI: 1.088~21.899), prolonged use of non-invasive ventilation (OR = 1.206, 95% CI: 1.029~1.412), a
greater percentage of time with FiO; levels above 40% (OR = 1.464, 95% CI: 1.202~1.783), and a
higher number of red blood cell transfusions (OR = 4.940, 95% CI: 2.210~11.042) were also iden-
tified as independent risk factors for BPD in ultra/very preterm infants. On the other hand, it was
discovered that the gestational age acted as a safeguard against BPD (OR = 0.425, 95% CI: 0.236~
0.765). In conclusion, providing comprehensive antenatal care and conducting regular prenatal
examinations can help prevent the occurrence of BPD and improve the prognosis of preterm in-
fants. Additionally, minimizing the need for oxygen support in newborns, adopting lung-protective
ventilation strategies, avoiding high concentrations of inhaled oxygen, and being cautious with
blood transfusions are all crucial steps to be taken.
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1. 5|15

AR T DA (WHO)HIE [1], TR RIS AR 37 JRIIE= Lo 5= AT DURE iR 8
— 01 N RS LG AN 2 28 JH) . AL LR IR TE 28 AN E 32 F 2 [8]). IR = JL(BR I TE 32 &R
& 34 J7 2 [a) A IR LB TE 34 A 37 A ZI8). IR, PR BOHT A LB AR AR R R A 15 5
72 ) LR AR A 2 B B B i, X R AR AR T0 AR LB IS 47993 55 (NICU) S A 1 ek o 4 A DGHROE 2],
%2020 4, AERVEHPNKLAH 1340 J3 =LA, A2y 15% 7= LI HAE BRI TE 32 2 . Bk
KU, A4 4.2%I00 57 LA IRRY/NT 28 L T 10.4%000 L7 LRI H AR AR RAAE 28 & 32 JE 22 JA]. MRAE R
B AR ) LEME M 2020 4F AR 5 2oR[3], 70 AR B A SR 577 LB A H AR 4 )L 10,473 1], 32
JE LR B2 ) LTE 232 58 8RR )T IS L R RIS RIA 96.1%, 1500 g LA T AR 72 JLAFIE A 95.6%. {H
&, NSRS E KB IR, R AR )L R A FE ROE R, WscREMEEANR
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(Bronchopulmonary dysplasia, BPD).

BPD & — i WL 3 5= LA M, AERRAG H A AR E ) LA AIG AR AR ) LR e e A S [4] . i Rix
KEILBRZ KA G RIG YT, ATRe S 51RO Bl ks H o P H I 45 7 25 3 ARE[5] [6], b
FEEF)LEGR. SRR TR A S ESE BPD [7]. HATNA, BPD s&fEMA B IEAE b, B2 a
PRI S Ja 2 A R R AL R T 45 SR . AEE R JC A SR A T, R A K E O T A L A
Jitle N THRZ BPD HIfGREI R, 0 AE 22 K5 B B2 e B 28 ) LRHIOIE OB L8R 57 ) LREAT i R Ecdis [ml]
[ S b, BRSNS BPD [ R AE SRS T

2. BEREFE

WFF R AWFFUESE T T 2018 45 1 H %8 2022 47 12 H BRI A 48 22 K b i B BB 2B ) LB e
IR JLAE B T R

NFRE: 1) HAENGE <32 F; 2) BILA)E 24 AR EREE 3) (ERERE >28 K.

HEBRbrdE: 1) GetafhmE: 2) SERWH: 3) MREAS. MlEe. MIEM . izhifhkEessm H
Je R BRI 4) BE. LRI S

T3 REUE U BT 771, 2 R A 22 K27 B T = B (1) PR B A5 2. 52 48 (Hospital information system,
HIS), BERHSEaHE: 1) BMARER: HRARZ™ L, GEBEFERE . IR0, SRS IR
ORIIHE PR ORI R BRI, AT E AL BRI K> EKIE Y DA R B R RS 2) &
JLEIRGES . R, R, o7 REREEIL. DT )L 3) JFAR0E: Fid LFRE L &1
(Neonatal respiratory distress syndrome, NRDS). fxifii 3. ./ ) LA 555 4% (Retinopathy of prematurity,
ROP). A HilfL. #hfikS % K I (Patent ductus arteriosus, PDA). WCIILAE . FT0ML. MRIRE (5. flik . $A%E
/N 45 19 9% (Necrotizing enterocolitis, NEC)Z5; 4) JRI7H&iti: & 1518 F A G R AL A2 it 2% T vl PE A
(Pulmonary surfactant, PS). JEAIE S ], FiO, > 409 [a] & i 2140 vk 5025 .

ZWibRHE[8]: 275 2001 -3 [ [E 5 ) L& PAE 5 A\ R B Wi AT (National institute of child health and
human development, NICHD) it 5G fill i& (2 Wirks e, BDAE S 28 d DMEAT A ORI TE > 21%) 1)
A Lo

FLABAE BRI W bRiE s BT A LAH IS0 (2 I I 225 6 1 55 N dm B2 00 35 5 it (SRR AE JLE%)
[4], FERHEIGERE RIZ WS 4R S8 NI 28 4 e CSEFEP R [9]

GuitEgrik: NGO SPSS 27.0 BHTHEIRS 8T ST AN R IS0 TR BORER A
ALY 431740 [M (P25, P75)]% 7R, R Mann-Whitney U K338 AT 410 LA . 30 R (B 4 E) &
N, KRR EE Fisher B DI AT AR b, kXt B s — R o i e th i B e il
SCHFRRR, PN Logistic 15 [HH, ik & 4 BPD (S fEfe R #, BLP <0.05 AZERH
Guit S e
3. &R
3.1 AR R HEFENE~)LLSE BPD BIER

AFFCAINK 215 B 577 ) LI IGR W, M (P25, P75)], v 30.7 (29.6, 31.6), Hi4:4AH[g, (P25, P75)],
79 1310.0 (1200.0, 1560.0), LLs&7:K4 BPD J4kJRi4r v BPD (59 A), Fi14E BPD 44(156 A), BPD [¥]
KAEZN 27.4% . RIGL V@SB, RATKIAFEE A BPD KA F (P < 0.05) 2 M LA B34 7% 5
W2, BEE MR, BPD B AERBREAL. BAEURINE 1 . EEMEEHRMEEKI,
BPD (R4 R AEA [FI R SEAL A 225 225+ (P < 0.05), Bl BPD (A4 R B AR ELAE M B ikl o WA 2

DOI: 10.12677/acm.2024.142446 3152 I IR = =23t e


https://doi.org/10.12677/acm.2024.142446

Table 1. The occurrence of BPD in premature infants in different gestational age groups
1. BPDEAEIRGIR AR =)L L E1ER

Jia i 42 (kA BPD &4
<28 i 8 8 (100.0%)
28~29" 56 33 (58.9%)
31~31" & 151 18 (11.9%)
2 63.768
P18 <0.001

Table 2. The occurrence of BPD in premature infants in different birth weight groups

2. BPDEAREIHE R EHEE =) LNLEFR

PR 44 1% BPD R4
<1000 g 17 16 (94.1%)
1000~1249 g 49 18 (37.5%)
1250~1499 g 79 25 (31.6%)
>1500 g 71 0 (0.0%)
27 77.593
P{H <0.001

3.2. FHN—MRFIRILER

SEREORIGRE . R, KEEAE, BERARA R B R . WIRTE . B LA S A R
fE . WP . WA LM RS AE . 4. ROP. FLIML. AR5 18 F I G B AR a]  TRN SR
KT 40%I[1) i) 18] DA R 2T i v VB S5 k4 BPD A%, ZE R A St X (P < 0.05). HATBbrrE M4
[F] (4 2 g1t = (P > 0.05). ML 3.

3.3. BPD WYX E RS

AR KA BPD AR R, # UL E ARG G R R R iR B E, B LA B 5
EEERR R . WEUREE . WUCAE. NRDS. % X1, A= 5 TCENAH B E SRR A, FiO, > 40% 1 B 1]
AR 2T R 3 E VA E o AR B, 34T 2 K logistic [ H 04T (% 4), 45 R SR BEE A SR B E R4
B L& IR, A S OV RSN ). FiO, > 4006 ] LA K 21 40 Bk vk EUe BPD & A Sl ST fa [
K2R (P < 0.05), 177 thAE IS e )2 R4 K 25 (P < 0.05).

4. $¥hg
4.1. BRi

AR TR I BPD 4B LRI ARE AT AE AR S W/ F4E BPD 4. 4R, it r 2R
MG R BoR AR 2 BPD K AE R4 25 (OR = 0.425, 95% Cl: 0.236~0.765), HIfit#4#k K, BPD KA:H)
MR X —HF A RS 255 N[0 785 R —80 SR THEE RN, BPD KA &M
FEASRIS5 1. BPD 2R AIMIRA K G RAATE . NEMIMKEEIMIGH, IR, NER, FEH,
VAR B X T IRESTE 32 I LL R 5= )L &, M2 b T2 A/ NE B, %A K E 2
W, MR BREEAC, MG, Pk, IXERPE LA S A T BERASIRYT, XS T A
IR o R, 5Tk be 5= ) L AR, Rl B8 T TR BPD HIK AR
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Table 3. Comparison of clinical data of premature infants in the BPD group and the non-BPD group

5%3. BPD4EFNIEBPDLE R /= J LAY A PR B R EL 3R

TiH BPD #i(n = 59) 3k BPD #H(n = 156) ZIX* Y Pl

JiGHE W, M (P25, P75)] 28.9 (28.2, 30.6) 31.0 (30.4, 31.6) ~7.209 <0.001

Kk HE[g, M (P25, P75)] 1210.0 (995.0, 1300.0)  1450.0 (1282.5, 1600.0) —7.423 <0.001

BAE[(%)] 30 (50.6%) 80 (51.3%) 0.003 0.955

INT G LI (%)] 10 (16.9%) 20 (12.8%) 0.608 0.436

W [51(%)] 4 (6.8%) 24 (15.4%) 2.798 0.094

53 W77 21 (%)) 31 (52.5%) 100 (64.1%) 2.403 0.121

B NEIE[H(%)] 8 (13.6%) 15 (9.6%) 0.697 0.404

Z fa1(%)] 19 (32.2%) 56 (35.9%) 0.257 0.612

P VR I 51 (%0)] 27 (45.8%) 72 (46.2%) 0.003 0.959

=B 555 1 [51(%)] 31 (52.5%) 59 (37.8%) 8.182 0.004

BEHERY > 35 3k<18 [#1(%)] 15 (25.4%) 34 (21.8%) 0.320 0.571

AN R 2= 51 [ (%)) 28 (47.5%) 71 (45.5%) 0.065 0.798

RS20 3 BB R B R 2 46 [ (%)] 10 (16.9%) 91 (28.3%) 29.435 <0.001

LEYRIAT MM [151](%)] 24 (40.7%) 81 (51.9%) 2.167 0.141

UEURI = A0 [ (%)] 21 (35.6%) 48 (30.8%) 0.457 0.499

LR STHE PRI [151)(%)] 7 (11.9%) 15 (9.6%) 0.236 0.627

LU A B 9 [151] (%)) 14 (23.7%) 19 (12.2%) 4.395 0.036

B4 FL R[4 (%)] 7 (11.9%) 23 (12.7%) 0.296 0.587

A B AR [1(%)] 3 (5.1%) 10 (6.4%) 1.000

0I5 L[] (%)] 22 (37.3%) 53 (34.0%) 0.207 0.649

FoK it b [1(%)] 17 (28.8%) 39 (25.0%) 0.323 0.570

KI5 B[ (%)] 4 (6.8%) 9 (5.8%) 0.755

oG 45 25 [£51] (9%6) ] 27 (45.8%) 57 (36.5%) 1.530 0.216

i1 P HH L [451] (%6)] 4 (6.8%) 18 (11.5%) 1.055 0.304

Y ILAE [£51](%)] 18 (30.5%) 26 (16.7%) 5.039 0.079

I 2 452 451 (%)) 24 (40.7%) 44 (28.2%) 3.080 0.016

NRDS[#(%)] 59 (100.0%) 142 (91.0%) 0.013

it 48 [451(%6)] 52 (88.1%) 155 (99.4%) <0.001

PDA[#(%)] 9 (36.0%) 27 (17.3%) 0.129 0.719

ROP[4(%)] 24 (40.7%) 56 (35.9%) 0.419 0.518

NEC[#1(%)] 7 (11.9%) 17 (10.9%) 0.040 0.841

L IML[51(%)] 25 (42.4%) 117 (75.0%) 0.296

{5 F A BRI AL (%)] 7 (11.9%) 7 (4.5%) 0.064

TAEA A [d, M (P25, P75)] 10 (7, 15) 5 (4, 8) —5.804 <0.001

FiO, > 40%H[a][d, M (P25, P75)] 9 (6, 12) 3(2,5) ~7.995 <0.001

£ PS [#1(%)] 45 (76.3%) 98 (62.8%) 3.477 0.062

LRI, M (P25, P75)] 2(1,2) 0(0,1) -8.809 <0.001
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Table 4. Multivariate logistic regression analysis of BPD in ultra-premature/extremely premature infants
4. BRIMREZ)LEEBPDHI S FE ElogisticBlA 547

AR B SE Wald & P1H OR & 95% ClI
fi e -0.857 0.300 8.149 0.004 0.425 0.236~0.765
SRR 1.913 0.769 6.189 0.013 6.772 1.501~30.563
faylih 1.586 0.766 4,287 0.038 4.882 1.088~21.899
T B < (A 0.187 0.081 5.386 0.020 1.206 1.029~1.412
FiO, > 40%]H} d] 0.381 0.101 14.385 <0.001 1.464 1.202~1.783
LA 1.597 0.410 15.151 <0.001 4.940 2.210~11.042

4.2. BEFEFEBRR

XTI AR AR, B EA OB E R AE, S LSS BPD LT & . B AR EE S,
WEBEMERYE BPD A REMMGH:, HAHKCMHIEL(OR) N 11.156, EEX ) 95%, XN
1.873~66.444.

TR, BRI A B 2 2 5= LR AE BPD B fE [ 25 (OR = 6.772, 95% ClI:
1.501~30.563). fHAFVERMISE, X458 5 Eriksson 25 A [11)H1 14 £E 75 58 N[12] I Fe 46 3 —8, #t—2
InagE T iX—S50p e EEME. H AT AT R B % 580 BPD KARINLE], (HARFIRH, ATREE
T2 BRI TR R R T, RN T 4EE R D 2R RE, SEUR LIRSS AIThRE R & 2 2
Wt BeAh, JOREANMRER FIE 2R, WS N R A RAR Y, 5] A A Py R AH B AN S R 4
MR T[13] [14] [15], M TE—E M BPD ke, Bk, A7 &WE BPD Bk A, AR E N
BRI ORAE TAE o X EHETS = Ay, REUL B P RIS AR T 3, DA JCTED BB L T &
B2 0GR, T8 G S R SR G Y R A, T8 ZD BPD R AR IR XU

4.3. FolEBIRTE R FiO, > 40%HR &

TEARFFH, X EHhIE BPD 455~ )L, BPD A= )L BB K AT L a4 BhE <, A2
YRR R P () SE R A RE PR T R o S8 I 43 T I, TG Bl B e S () % SR B KT 40% I [R)78 /& BPD
RAEFIMST fGER R R (OR KK 1.206., 1.464, 95% CI KN 1.029~1.412. 1.202~1.783). 5B J54&
N[L6] IR Fe 28 SR — 5, B a] G 64 B il < DA S e R FE IR SRl 34 in 5= ) L AR | BPD R B
GO PR AL 8 B e A ] P A, I 4 R I S e 1 R S8 A 2 I, DA 440 o 8 T 95 1 20 5 (PS) 1)
G R RS E B R, WS EBUMR S B n[17]. deah, = A i g i - E 2 0
I SORE (IR E[18] 0 fE IR A ARIAEE T, LRI N R S mik RSN R A N R E S
e, TS EUR S MR, A BAN i SR D, W — 2Bl BPD M AE[19]. R,
TEMG PR TAE A 75 LA BT Zh A PPl B LR I 281k, 7EIR1E RVFIIE oL, D IR FH 2 s 4
RFEHK
4.4, R, WELHBRE

AM I I IS 2 K2 A AT IS5 SR, 3% A ifiL /it 2 3 3 BPD A AL fE [ R 25 (OR ki
4.882. 4.940, 95% Cl {Ki/}y 1.088~21.899, 2.210~11.042). B[I4EL5= )| Hfg 23 ifn ok & i ofn vk B0 I,

51% BPD HYX Gt 248 1. Duan 5% A[20] IR FE 4518 5 A SCHI S5 18— 20, ATRERIFLEIA LR LA B %,
BPD EJLHIIER BN, MU BAX RN, AT, 2SBUR) U MBHEER I TR, (e P
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PRI EA NG A5, I AR AR, I SRR [21] . HORk, PRI R AR LR AR ST th
b, FTRE S SRR R A, HE— PN AT B AL TR, TGN BPD AR L . H5E, HERIAL
I BRI 5 2B 2 (85T, IR BR T 2R A SRR, N AL GUE iR, BPD
kA LR g N [22] [23]. PR, FENRRSEECH, O 7 BRIG5> )L BPD (KRG, 7 B ks 5 0240 i (X3
JSEAE, JREGRRIRTESR I, FERUEAE, IR RS R T R AT R I

5. &

zi FRTiR, BPD R4 Z RN EILEMEAMLER. Hd, B4R, BErAEa gt
JEERRE 5 . ARS8 QB ST E] . FiO, > 40% R 1] L K 21 40 By (1) B i A BPD & AR 1)k
SfERERER, MR W EA R ER . DR, 7R RESR 2 TR BT AT P A AR T AR, DARRMR A A
FERTREVE, RIS, SCRECORI I S SR, o A R R T S e vy, A i A it R L,
KIGH BT TR BPD MR, e LTS .«
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