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Analysis of risk factors for bronchopulmonary dysplasia in very preterm infants/very low birth weight infants
XU Meng-xin, PU Wei-cong, ZU Li-jiao, HAO Xiao-li, FANG Jun-chen, MA Li’
(Department of Neonatology, Hebei Children's Hospital, Hebei Clinical Research Center for Children's Health
and Disease, Shijiazhuang 050031, China)

[Abstract] Objective To analyze the clinical characteristics of very preterm/very low birth weight infants and
to explore the risk factors for moderate-to-severe bronchopulmonary dysplasia (BPD), thereby providing evidence for
optimizing clinical management. Methods We retrospectively collected the data of preterm infants (gestational age <
32 weeks or birth weight <1 500 g) admitted to the Department of Neonatology, Hebei Children’s Hospital within the
first 7 days of life from January 1, 2019, to December 31, 2023. Based on their oxygen dependency at a corrected
gestational age of 36 weeks or 56 days after birth, the patients were divided into non-moderate-to-severe BPD and

moderate-to-severe BPD groups. Clinical indicators were compared between the two groups, and multivariate logistic
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regression analysis was used to identify influencing factors for the occurrence of moderate-to-severe BPD. Results A
total of 281 eligible preterm infants were included, including 197 patients in non-moderate-to-severe BPD group and
84 in moderate-to-severe BPD group. The median gestational age was 30.4 (2.6) weeks, with a mean birth weight
of (1 323.4+277.4) g. There were 158 males (56.2%) , 37 (13.2%) extremely preterm infants, 34 (12.1%)
extremely low birth weight infants, and 222 (79.0%) out-born infants. Compared with the non-moderate-to-severe
BPD group, infants in moderate-to-severe BPD group had significantly lower median gestational age and birth weight,
older age at admission, and higher Clinical Risk Index for Babies Il scores. The moderate-to-severe BPD group also
had significantly higher proportions of infants with gestational age << 28 weeks, extremely low birth weight, 1-minute
Apgar score << 7, and requirement for postnatal resuscitation. In terms of treatment-related parameters, infants with
moderate-to-severe BPD showed significantly higher rates of postnatal corticosteroid administration, pulmonary
surfactant treatment, repeated surfactant administration (= 2 times) , red blood cell transfusion within 2 weeks after
birth, more than 7 red blood cell transfusions during hospitalization, and home oxygen therapy. Meanwhile, the peak
fraction of inspired oxygen within 24 h after admission was significantly higher in the moderate-to-severe BPD group
and the cumulative duration of antibiotic use, duration of invasive mechanical ventilation, non-invasive mechanical
ventilation, total assisted ventilation, oxygen therapy, and total length of hospital stay were significantly longer in the
moderate-to-severe BPD group. The incidence of early-onset sepsis (EOS), blood culture-proven late-onset sepsis,
retinopathy of prematurity, patent ductus arteriosus (PDA), and pharmacologically treated PDA was also significantly
higher in the moderate-to-severe BPD group (all P<C0.05). Multivariate Logistic regression analysis showed that
longer duration of invasive mechanical ventilation within 28 days (OR=1.063, 95%CI: 1.011—1.118), EOS (OR=
4.154, 95%CI: 1.573—10.970) , and presence of PDA (OR=2.786, 95%CI: 1.363—5.698) were risk factors for
moderate-to-severe BPD (all P<C0.05), while increased gestational age (OR=0.672, 95% CI: 0.478—0.944) was a
protective factor against moderate-to-severe BPD (P<C0.05). Conclusion ILow gestational age, prolonged invasive
mechanical ventilation, EOS, and PDA are significant risk factors for the development of moderate-to-severe BPD in
preterm infants. Optimizing perinatal care, through prevention of preterm birth and EOS, minimizing invasive
ventilation, and timely PDA evaluation, may help reduce the risk of BPD.
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Figure 1 Flowchart of inclusion and exclusion criteria
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Table 1 Comparison of incidence and severity of BPD

in preterm infants across different gestational ages
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G e i R
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30~317° 4 120 74(61.7) 19(15.8)  27(22.5)~
=32 54 46 38(82.6) 5(10.9) 3(6.5)F
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Table 2 Comparison of perinatal characteristics and maternal conditions during pregnancy
NN 0% 1 A
" oy LI mpm SENE Onemen swm o s
%, %> IMQR) ] B %) (Tts, @) W% %) g, o (g, %> (B, Y0

e EE BPD 4 197 110(55.8) 31.0(2.5) 14(7.1) 1394.9+257.0 12(6.1) 31(15.7) 45(22.8) 38(19.3)

I B BPD 41 84 48(57.1) 29.2(2.6) 23(27.4) 1155.4+250.9 22(26.2) 9(10.7) 23(27.4) 21(25.0)
Y/7/ il 0.041 6.545 21.172 7.201 22.368 1.216 0.661 1.158
P1E 0.840 <0.001 <0.001 <0.001 <0.001 0.270 0.416 0.282

AR i ABi H i 4‘@%1]*!?&5 3R] *ﬂlﬁ)ﬁﬁﬂ P P inﬁ‘:ﬂﬁ
20 %) 1% (M(QR) ] A<”24h iﬁ #EJJTU?T? FJFHLJ?EJ% ?%5(% ﬁﬁa% iﬁk
(e, > (%, %) (%, 0 (%, %> (%, %0 (g, M) (B, Vo)
e EE BPD A 197 3.00(22.18) 150(76.1) 19(9.6) 36(18.3) 51(25.9) 97(49.2) 20(10.2) 2(1.0)
TP B BPD 4] 84  8.00(71.18) 56 (66.7) 13(15.5) 13(15.5) 18(21.4) 46 (54.8) 13(15.5) 2(2.4)
Y/ 7/l 2.169 2.702 1.985 0.320 0.632 0.719 1.610 0.112
P1i 0.030 0.100 0.159 0.571 0.427 0.397 0.204 0.738
. WAITRNEN s . . 1 min Apgar 5 min Apgar b e
(%, 76 (%, %6

e EE BPD A 197 62(31.5) 23(11.7) 119(60.4) 4.0(3.0) 60/192(31.3)  20/188(10.6) 126 (64.0)

TP I B BPD 41 84 28(33.3) 7(8.3) 53(63.1) 7.0(4.7) 42/79(53.2) 11/74(14.9) 72(85.7)
Y/ 7/l 0.094 0.690 0.179 6.283 11.452 0.909 13.391
P{H 0.760 0.406 0.672 <0.001 <0.001 0.340 <0.001
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Table 3 Comparison of treatments during hospitalization and after discharge

e o PR SR TP R 0 ifﬁzJﬁJWi@ A e 399 I A Al&*‘g{hm b‘ri%’s%fr
41 51 [k R iﬁ'lﬁ%!ﬁ MY =2k Eagi ‘IIéIéD\]}H@>7 2  FiO, i A ]
(15155, 70> (%5, %) B, % Wik, % IMQR) . %]  [M(QR).d]

e E BPD 41 197 28(14.2) 122(61.9) 10(5.1) 54(27.4) 2(1.0) 25.0(7.5) 11.0(12.0)

T BPD A 84 54(64.3) 68(81.0) 19(22.6) 50(59.5) 12(14.3) 30.0(15.0) 19.0(20.0)
v/ Z 14 71.477 9.733 19.582 26.049 19.194 3.279 5.085
P{a <0.001 0.002 <0.001 <0.001 <0.001 0.001 <0.001
a3 o ﬁ@mbﬂa@ﬁ ﬁﬁumf&ﬁﬁ S Al B 3 < ) e A e st 1] %Eiﬁ“

mHE (M (QR) ,d] WA [M(QR),d]  [M(QR),d] [M(QR) ,d] [M(QR) ,d] (%5, %)

e BPD 4 197 1.0(2.0) 21.0(21.0) 24.0(23.0) 29.0(11.0) 50.0(17.0) 1(0.5)

R JE BPD 4 84 5.0(14.0) 32.5(30.5) 49.5(33.5) 63.0(32.5) 74.0(29.0) 18(21.4)
2/ Z1H 6.858 5.730 7.770 11.560 9.442 40.855
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

x4 BREHAHERBEEAMMFEERZERBTR
Table 4 Incidence of early comorbidities and extrapulmonary complications
(B, %)
241 3 L NRDS EOS NEC=[ Al  FARNEC LOS Mf?jgﬁﬁ
ErhEE BPD A 197 139(70.6) 14(7.1) 13(6.6) 7(3.6) 83(42.1) 10(5.1)
HEJE BPD 4 84 68(81.0) 17(20.2) 7(8.3) 3(3.6) 35(41.7) 10(11.9)
D) 3.280 10.346 0.268 0.000 0.005 4.154
P 0.070 0.001 0.605 1.000 0.942 0.042
Ik v BPD 4 197 41(20.8) 10(5.1) 6(3.0) 4(2.0) 12(6.1) 39(19.8) 5(2.5)
HE JF BPD 4H 84 34(40.5) 6(7.1) 7(8.3) 5(6.0) 8(9.5) 36(42.9) 8(9.5)
P! 11.638 0.163 2.629 1.794 1.050 16.005 5.026
PAH <0.001 0.687 0.105 0.180 0.306 <0.001 0.025
Hift (L) MAhAZRE, #m2RE VLBWIs &4 8 ¥ BPD B £ (P<<0.05),

Logistic & [0 H 43 81 . 45 3R W, 28 d 48 & Bl
S IE K . &4 EOS LU K PDA 2 VPIs/

ik 3t X

SRR MR R R (P<0.05), WES,

x5 Br)LLX4&rhEEBPD % EZ Logistic @ A4 47

Table 5 Multivariate Logistic regression analysis of risk factors for moderate-to-severe BPD in preterm infants

A5 b EYEENA4 PR i Wald ¥* {5 Py OR1H 95% CI
B 13.029 6.401 4.413 0.042 — —
Jisgic3 -0.398 0.174 5.239 0.022 0.672 0.478~0.944
28 d P 4 B ML A 38 AR TR 0.061 0.026 5.734 0.017 1.063 1.011~1.118
B BT I RE 1.424 0.495 8.263 0.004 4.154 1.573~10.970
B kA A A 1.025 0.365 7.883 0.005 2.786 1.363~5.698
3 it " 3.1 BPD kA F 5 ARERIE AW+, VPIs/
i e
VLBWIs i BPD S K & 4E 38 50. 2% (141/281),
RPFFEA — K =W % LEEBRWOA K VPIs/ PR EE BPD 5 [ 29.9) (84/281), #H ™
VLBWIs i IRFFAE B IR 3547 3 b, RFE %0 JL/ AR H AR R E LAY BPD & A= 65 86. 5% (45/

HEJE BPD AER B N R, Az s A
Tl PR BT R DAk 3 U D AR 6 Jo o g ik
Pt T B

52), X —% 5 FE T 2019 45 CHNN VPIs Fli#
B JLBPD R (29.2% . 56.2%) 12, TIgekL
AR WA B B L 80% 4 & A 5 A B Ak AH
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OB TR PR B L 5 e F 2, FEARAS B R AR 4
SR S R B AR Bl 2, R B R R B IR BPD &
HEREEZ—.

3.3 WL ARG S BPD KUK A BFST 4R B
N, 28 d A BRI HIL A A [R] R & A v EE BPD
(M 37 fa B %, X5 Cai %F YR Geetha %5
T FELE e — B, — R 7 R F R AL e R

KW@ (>3 8D 25 5 800 # vk 2F 4k 3 v B
SR A S LD B JRE R il B i 4 AR K b L
il i i A BEL 7 R B . Gagliardi 25 Y #F 5%t
NS AL AGE ST R B BPD & 1 KU
B B ] LB < 2 BPD &AM fE K IR 2 . VPIs
PRt & A UGB iR B (A NRDS) 17 75 22 4L
BBCE A, AL AGE AR B SR B G VP i 55
B Bl v L Rz AL P9 Rz, 4k ek & RS K 4 B
SERE R, TN il 2% TG A ) S5 R 3R R X
fili AN T RS I A, i 2B A K PR AL
Wagi i), JE BCEEE IR, T E 0 Ak S5
M E LT, REFHBPD &4 kK,
PR S R A v AR T, S TR Y
WA R (3~5mL/kg) . FUVFME R ER LAE . B E
5 Y AR E DA B Lk e 2R B, R RN A
HUARGE S U 2 TR 324, AT REKBPD &
R LT,

3.4 PDA X BPD 5% i A58 45 R B s,
PDA J& 57 L& A b 5 BPD Mg 7 fa |6 [N & .
BEAE B g B0 5% PDA #5480l it 1~2
(8 =)L, H BPD Y & 2B SN A8 R 3 8 3 T
B, A I Bh 12 L PDA Y43 I R K
SERFIA], SRR VPIs & 4 BPD ™ 52 i 1 56 5 A
o PDA FLl JF 0T 300 A2 1) A7 43 T 2% 38 0 i o,
T, VE K ML SRR RN B SRR R, AT
WA AGK i G107 4, 384 o o I ML AR AU R 24 T g
#:23h BPD (1 &4 5 & . AT PDA (%8 #5 iE
5 T U LS Oy =X Hox BPD s, H Rl
TAAES . — T, #H A PDA, Al gy
PR = )L BPD KA Y S — v, R 25
s F R B B A AU BE PDA 61, (HIF ARk
ERALFE . BPD, NECH M & kB4R, Kimiy
IR R SRR T AR DG KURS X R R A S
S EH A A ER T RERWE . X PDA
R If DA Ak BEATS 7 B I, R ORI T B E AT 2 KA
AL R AWESE L LLBA R )T T e X 4
WA BIL CINR TR Bl . SRR ™ E D i
2R 25 -

35 FEAITWIRG R FKERIT ZREE
fiE BPD BB Lol I 8 5 e B8 L Blost KW AR A
Jo i RRR 28 & TG 1Y O B JE SR R R T R it . AR
1M, ABFFE T BPD B LA SR 5 RE 07 i FH R R
13.5%, Hrhh#EEBPD £ IL R 21.4%, HET
CHNN 2019 4F # &5 9 4= B B AR K 26. 8% . [ 4b
AN R AL 18] 5 2 4807 il R W AF R R 22 7
2017 4F 56 ¥ B9 — I0WF 5% {7 5368 G807 A R R h
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e BE R OR % % R

BATE WAW

0.0%~36.4% "' Ejiawoko & " g i & & Jin #1
e JE SN 1 G 8 SPT I FH 3 N 790 ~95 00 AN AE L A
At A B8 LARE B B ) 35 3l 4 4, 38 4 JE0E AR L
FEBE B BT A, DN B AR T i B B X 4T
PR A8 o R BE 97 1Y T BB 34 32 M IX (1] = 97 9% U AT
Rt BE AR RS BOR 22 5 DL KR BE 4 0% 5 A g
JI AR E R U A H AT B 2 58— 1) 55 e 48
M, H B T B 2R R, B R E T
RE 1% ¢ 4> Hb 47 A B i I) L B0 REE 46 U A
Pk BILA R, BRI A B RS L
U, iR B E ST bR o AR 5REE AT I K B AR
I ) 20 b 2 DAL X R R 2 2 R SRR R, L
AN EE S . B BPD B LB .
3.6 Hofth ¥ 7E K Kl A OF & iE - Sadeck % B
AT IT s, BWAm CEJE 14 d N KRR
M) &5 BPD & R — A fa e N #E . Bl
R IT R R LA I e A vk A AT 40
7 4 A 2 BPD & AR B &R 0L Ao 45 2R
BoR, WEE BPD 4R ILA G 2 J8 P9 IR AT L i
WAL ML b B B E s T AR b E OB BPD
4 (59.52% ws. 27.41%), fAZHE Logistic 119
SRR R TP EE BPD M R . X
AR R 7S 75 2L A BB L AR B R BPD 1 = e A
T, BT 22 M e T — A KUR B s 4 Al ST
o fa B R & . ARG IR L, X VPLs, JoHE
WLEE L, RS AR A S A, AT B i
Femg, JF R BRI, DLRE K BPD %™
HIF R AE 0 & RS

BRI W 3 45 )5 st hE 4, BPD F AR £
i 5 25 0 il A0 O B, W KO0 A L PR L Ak
RGEVUSEINERK K BIRE . ROP %, KRB 4SS
WK, P HEEBPD 4 HIJLROP & AR EF
=, AIAEH BPD B LH 7 2K B a) vk B AT )
HLMGE <A G, JRE ik & KA A b k™4,
NN S G o = o R S SO i
BPD L5 Z gt 17 M i AR R 0 & 5 BE U7, o35 3%
WS o HAb S JF &K SEW IVH, NEC. LOS 4§
HAREM2HZRAFZIT¥E X, RS AR
N B AR S 2 A O

AW GEAFAE LT JR BRE . OAE Ry — 30 oy
] Jo P A 5%, FEACHEABR AR 58 45 2R T RE A2 B ik
ARG B R 52 QA HIF 9% 3 B0 1 3 B W)
] F S 45 05, e = X BPD #R LI 399 i o g . el
KRB TN B R A K W TS A B U SO
Q@4 v BE 2 W BPD & 4B 1 B2 R AR &, aniE
R R MG . IR SRR CRERIE N E SR

Ja B S D | BESE WO L B Y 2R i AR
JEAE, KEETEARDF ISR A M, 1l BEXT 45 %11
STEEMA —E R

Zi LTk, A BIHLGE SR RN E R . EOS &
PDA /& VPIs/VLBWIs H 8 J¥ BPD % 4 i fa& [ [
2, MR Rm R LAY R E . NI BPD &4
SRS I et B L TG , N SE i B SEBE T . BE Y &
B ST Y AR G A PR M . R AR A R, R
e W0 b7 L= & EOS, 0] 8 46 5 A A AL A <)
B, JFXF PDA #EAT KM AFiEAL , DARE{R BPD B9 & 4
SRS o [ B N 58 8 th BE S RE 22 PR R A, BRI B)
A 45 G 9 K BE T E N AR RO RE T
M, UMEHRE . degm s .
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