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Influences of multidimensional maternal and neonatal factors on risk and
grading of severity of bronchopulmonary dysplasia in preterm infants
LI Yan, WEN Yuanxiang
(Department of Neonatology . Meizhou Municipal People’s Hospital ,Guangdong Meizhou 514031,China)

[ Abstract ] Objective to investigate influences of multidimensional maternal and neonatal factors on risk and grading of severity of
bronchopulmonary dysplasia (BPD) in preterm infants. Methods The clinical data of 268 preterm infants with birth weight less than
1500g and gestational age less than 32 weeks who admitted to Meizhou Municipal People’s Hospital from January 2021 to June
2024 were retrospectively analyzed. According to presence or absence of BPD.the preterm infants were divided into two groups: BPD
group (n=285) and non-BPD group (n=183).0f them,the preterm infants were further classified into mild BPD group (grade 1 of
BPD,n=42) and moderate/severe BPD group (grades Il /Il of BPD,n=43) according to grading criteria for BDP severity.
Maternal,neonatal and other variables were compared between the two groups.Multivariate Logistic regression analysis was used to
analyze influencing factors for occurrence of BPD and grading of severity of BPD. Results Such factors as gestational age. birth
weight,asphyxia,feeding intolerance, pneumonia, patent ductus arteriosus (PDA), pharmacotherapy for PDA, respiratory distress
syndrome (RDS) ., retinopathy of prematurity (ROP) . invasive mechanical ventilation duration, noninvasive mechanical ventilation
duration and atmospheric oxygen therapy duration were significantly associated with development of BPD (¢/X*/Z=3.763,5.387,
20.889,4.663,5.381,20.634,5.869,7.380,15.779, —8.136, — 7.860 and — 4.971 respectively, P <0.05). Specifically, smaller
gestational age (OR=1.369,95%CI:1.167-1.605) , lower birth weight (OR =1.015,95% CI:1.003-1.036) , extended normobaric
oxygen therapy (OR=1.005,95%CI :1.002-1.007) , prolonged noninvasive ventilation duration (OR =1.004,95%CI :1.003-1.005)
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and prolonged invasive mechanical ventilation (OR =1.002,95% CI :1.001-1.003) were identified as independent risk factors for
BPD (P < 0. 05). Additionally, gestational age. birth weight, feeding intolerance, administration of dexamethasone, invasive
mechanical ventilation duration were correlated with grading of severity of BPD (¢/X*/Z =2.024,2.696,4.344,9.660 and —3.925
respectively,all P <C0.05).Lower birth weight (OR =1.006,95% CI:1.002-1.010) and extended invasive mechanical ventilation
duration (OR=1.014,95%CI :1.011-1.045) were both independent risk factors for grading of BPD severity (P<C0.05). Conclusions
Small gestational age, low birth weight, long duration of oxygen therapy under normal pressure, long duration of noninvasive
ventilation,and long duration of invasive mechanical ventilation can increase the risk of BPD.The lighter the birth weight of preterm
infants and the longer the duration of invasive mechanical ventilation, the higher the risk for developing grades I /Il of BPD.
Therefore, for those preterm infants with small gestational age and low birth weight, the duration of non-invasive ventilation should
be preferred to choose,and the duration of invasive mechanical ventilation duration should be shortened.
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Table 1 Comparison of maternal conditions between

the BPD group and the non-BPD group [n( %) ]

BPD 4 BPD 4 ‘
M (n:85ﬁ) Eiil&j X P
Jif BB R 28(33.94) 74(40.44) 1.383 0.240
U U 2 6(7.06)  17(9.29) 0.368 0.544
IF Y ST PR 95 22(25.88) 54(29.51) 0.376 0.544
B AR Y 10(11.76) 19(10.38) 0.115 0.735
PR BRIl R L FEKFA)  61(71.76) 149(81.42) 3.191  0.074

2.1.2 437 & LR oLk 3

s AR EE =R RN 22 Ll 42 L PDA.
PDA 2513697 \RDS.ROP A QI ML E K
W S e E AR 5 R R BPD A G, 2 R
HA G2 L (P<<0.05), fili il ,ICH.NEC 5
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BAHBA BPD Lk, EZRLFEITH#E L (P>0.05), W 2,

#®2 BPDASIEBPD AFAEILERILE X t5.0(%) . M(Pys,Pr)]
Table 2 Comparison of neonatal conditions between the BPD group and the non-BPD group [x +s,n( %) ,M(P,; ,P;) ]

A& BPD 4 (n=285) 4 BPD 41 (n=183) /X7 P

it R 28.9741.51% 29.75+1.61° 3.763 <20.001
AR E () 1079.51+230.12¢ 1242.89+231.51¢ 5.387 <0.001
=8 29(34.12)° 20(10.87)" 20.889 <<0.001
Jiti #4511 8(9.41)° 10(5.43)° 1.443 0.230
MR SR AT 32 38(44.71)°" 57(30.98)" 4.663 0.031
Jili % 22(25.88)" 26(14.21)° 5.381 0.020
PDA 62(72.94)" 79(43.17)° 20.634 <<0.001
PDA 29697 9(10.59" 6(3.27)" 5.869 0.015
RDS 85(100)" 168(91.80)" 7.380 0.007
ICH 32(37.65)° 48(26.23)" 3.613 0.057
ROP 37(43.53)° 37(20.22)" 15.779 <<0.001
NEC 7(8.24)b 10(5.46)" 0.750 0.386
A AHLEGE S (b 226.08(116.50,673.50)¢ 29.75(0.00,129.00)¢ —8.136 <20.001
T A A (h) 881.00(658.00,1 033.00)¢ 542.00(275.00,710.17)¢ —7.860 <20.001
B AR (b 122.00(53.50,216.00)¢ 2.00€0.00,144.00)¢ —4.971 <0.001

v KIS X2 K5 ;. Mann-Whitney U K258 .

2.1.3 BPD R B % 49 Logistic =3 4 #7 FHT IES W3R 3. 453 BoR G/ IR ER

w7 AR S Logistic [ UK 1, LA BF 58 %5 R IR SR ] TG B N ) AR AL A
SREAS, DL 75 H 4 BPD N AR L 1= .0= A2 BPD A9 i 57 KUK [ 3 (OR > 1. P <C0.05)
T LA A e 2 B I KR D 3 A AT W3,

% 3 BPD £EE Logistic MlIAS 7

Table 3 Multivariate Logistic regression analysis of BPD

FEES i) B S.E. Wald X? P OR 95%CI

Jif i LR 0.314 0.081 14.827 <0.001 1.369 1.167~1.605
A A LR —0.002 0.001 4.899 0.027 1.015 1.003~1.036
=8 1=%/.,0=7 —0.953 0.396 5.773 0.016 0.386 0.177~0.839
M 5 AN it 52 1=4,0=1 —0.222 0.350 0.404 0.525 0.801 0.403~1.590
i 4¢ 1=6.0=7 —0.457 0.414 1.217 0.270 0.633 0.281~1.426
PDA 1=4,0=7T —0.774 0.353 4.817 0.028 0.461 0.231~0.921
PDA 25 W34 57 1=4,0=T —0.621 0.695 0.799 0.371 0.537 0.138~2.097
RDS 1=4,0=7 —19.861 9 580.812 0.000 0.998 0.000 0.000~0.000
ROP 1=47,0="7% 0.370 0.586 0.456 0.359 0.784 0.546~0.991
A AR A LR 0.002 0.001 7.316 0.007 1.002 1.001~1.003
To A E A K USRIl s 0.004 0.001 47.355 <<0.001 1.004 1.003~1.005
[ ENRS L 0.005 0.001 13.508 0.000 1.005 1.002~1.007

Wt BRI OR fH A 95 % CT Y47 T 4,
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ST 7 A A M (M FE K #Y) 3 5 BPD - H AR

BPD Atk %

Tt E L (P>0.05), WFES
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Table 4 Comparison of maternal conditions between the grade

T of BPD group and the grades Il /Il of BPD group [n(%) ]

TERRTK, ZR TGt E L (P>0.05, W L N/
S 4 4 2
%4, HE iP:szi <]iP:D43ﬁ> ’ ’
2.2.2 WALF AL LR Jify B L 14(33.33) 14(32.56) 0.006 0.939
REES AR T W R R T A2 i FH i ZE KN YR U R 40T R 2(4.76)  4(9.30)  0.668 0.414
I AR WL E S BT K 5 BPD ™ E R R L, I R 01 B 14(33.33) 8(18.60) 2.403 1.121
ZREGH¥E L (P<0.05), 28 i H 2% . B 6(14.29)  4(9.30)  0.508 0.476
PDA .PDA 25¥17697 .ICH.ROP . NEC. Jo 38 & i A7 DL G 0 A A (M €K 34(80.95) 27(62.79) 3.459 0.063
KVHEW AR K 5 BPD ™ L E Rk, £ 5
x5 |EDBPDASII/NEBPDAMEILBERIEE X E£5.0(%) . M(P2,Prs)]
Table 5 Comparison of neonatal conditions between the grade | of BPD group and
the grades Il /lll of BPD group [x £ s.n(%) .M (P Pz, ]

K= I B BPD 4l (n=42) I /11 # BPD 44 (n=43) t/X2/Z P

i D 29.23+1.242 28.55+1.80° 2.024 0.046

AR E () 1166.43+201.09° 1034.86+246.18* 2.696 0.009

=4 12(28.57)® 17(39.53)" 1.136 0.286

Jifi £14 it 2(4.76)" 6(13.95)" 2.105 0.147

W 35 ANl 52 14(33.33)" 24(55.81)" 4,344 0.037

Jiti 4% 10(23.81)° 12(27.91)° 0.186 0.666

i 1 b ZE R ARVR T 5(11.90)" 18(41.86)" 9.660 0.002

PDA 29(69.05)" 33(76.74)" 0.638 0.425

PDA 259iR)7 5(11.90)" 4(9.30)° 0.152 0.697

ICH 13(30.95)" 19(44.17)" 1.585 0.208

ROP 16(38.10)" 21(48.83)" 0.997 0.318

NEC 2(4.76)b 5(11.63)" 1.325 0.250

A AR <A (b 149.69(85.96.327.12)°¢ 504.00(186.00,941.33)¢ —3.925 <0.001

T A3 S (b 863.00(600.00,983.50)¢ 904.00(719.00,1 102.00)¢ —1.283 0.199

BRI AR (h) 156.00(67.00,240.00)¢ 118.00(14.00,192.00)¢ —1.764 0.078

Wt BRI XA < . Mann-Whitney U ¥ 5 .

2.2.3 BPD FERE S RRKE E &K Logistic
[E] 3 43 #7

AT AR Logistic [l A AR RS, DA A 5% 5% K
RFEA, DL BPD ™ AR BE 43 4 ok R L A 1=
th/E B BPD, 0 =4 BPD, L iR A S8t % & S

88

B RURS: R 25 AR kAT e A Hr L R S 3R 6.
g8 WL g R R B A BIHLAGE SR A & BPD ™ E
F2 BE 0 & 1 My 7 JXURS: & (OR >1, P <<0.05), WL
%6,



%536 %55 8 1] & a4 1 AR Vol. 36 No. 8
2025 4F 8 H Chinese Journal of Woman and Child Health Research Aug. 2025
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Table 6 Multivariate Logistic regression analysis of grading of severity of BPD
AU PR % Wk A B S.E. Wald X2 P OR 95%CI
Jif i SR A —1.823 0.471 15.015 <0.001 0.162 0.064~0.406
A R LR 0.006 0.002 8.391 0.004 1.006 1.002~1.010
IR S AT 32 1=%/.0=7 1.526 1.113 3.587 0.065 0.956 0.842~1.143
4T ] b ZE K AR IR YT 1=4%.,0=71 1.878 1.096 2.937 0.087 6.539 0.764~56.000
EEROIRIR: RN R S L —0.004 0.002 7.484 0.006 1.014 1.011~1.045

Wt BRI OR A 95 % CT ¥ ikAT T4,
31t

3.1 BPD Xt 2 LB A F 5

BPD S — 7l Az 78 577 LA 60 5 e il 30 95 0
BN A LA e B R AR T BT A K R A 5 e
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AN T A e B 38 AT g 5 SO U IR S 1)
FLL H TR S R S E R T R 32 4, BPD B LE
I A i S P I A SRR O L] RE T S Al
FHPE W B Y . HOR G364 BPD JRILS R RN
O I 52 995 18] Jie 20 Jok v s 55 0 & e PTRE 23 X AR
JLE O BETRE 7 A2 AN B2, O 3 — 25 BE AR A AT Y
AN TR . O3 A s BT v T B0 18 M B AR R
FoAAR OGN 2 BPD B ILERAR K E LAEAEE T
W JL#E. BPD 5 M4 &k FRER VML, B IL
Al RS B 00 R R AR AT O In) R K A 2] IR HE
)i, f e, BPD UL BE S A7 3 0 B AR BE TR YT
25 I R S 0 L 3N T R E R A 23 B 22 O B p L B
AN T ok . BPD LT R I 2 AR 5 . SIA
BPD 18 LA L ZE I RS MM 2 RGN R F ]
RO Sy W R e R O At R R AR T T

3.2 HAEME BPD ZE MR = E 2 E XK K

AT 45 R ok R R JE 2 0 BPD B K
BPD 5 8 B2 73 2 1) AU PR 2, 58 IR m] g e A
/NG A M R AR LI S R R
G R T LR S AN LA A B BRI AR AL
1o 6 A 28R A 2 2R A A5 45 R B A L DA T B2
M f 6 M 26 2B T A L 2R — 22 S B BPD Bk
AP R SRS R B BB B AR LR AR Y
W, JEE B BPD Y Al BE Mt Bl 2 98 b, 5 A B2
R—F T AEREER R, EnE
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3.3 Brid X4 BPD & & KU #9 22 M

AWFSE 4 7R G i = ma BPD Ay < KUK
L R4 5 R LI K DL A G
IR /N, & A R G0 B AR A AR L LT
Gy A il 75 BFY S R it <0 J 4 45 il 58 95 9 , DA T
T BPD B & A WFSE R, IRk /N T 28 JH
L= L, & 2B BPD B3GR B 2 50 %6, B8 AR A
SELE A PR BRI R IR S I BPD kA, ARES
BPD &£ Logistic BIH4#rH, iR i 72 BPD &4
M fE R L 5 AR AR — 8, Wk, X
JE AR T 32 JA iR LR, 18 K R LAE B N Y
RS R)XE T 2 R L I 1 B R AR BPD 19 &
BEREFEXREENE XL,

3.4 BEIMMIESE K BPD MK =B T2
& XU B %2 Wi

AL R R, R E] L RGE R
i BPD & 4 LA} BPD ™ 5 2 B 70 9 i LR P &% .
T RSk 1A BIHLANGE AT AR X i i A A <
0 AR T WL 19 B ] 2 8 % it 8 1) P g
A3 RV S5 407 5 DA T 5 S50 350 2 0 45 ) A2 484 3 117 52 Wi
il R E . ok, KA B LBGE <A
T FE e 7S SR g iy IR R AR R O B A
I ] FH 2 18 o 28 L 20 T R 7 R e 1 XU, ok
JER Y AT g 23 HE — 25 T e A . AT B e i S 114
EWEE . Ba KW Z A QI LGE <0 g
O ILXT UL A AR X 3 Y AR i
KIS o LT T8 o [ 3 0 Wk BB M i 35 2 e
RS S EBPD MR BN, R s SR G Tl o 5
FUH L HLBGE SR RS 0 BPD #Y & A Fn ™ R B
ABF5E BPD &£ Logistic [0 943 #r ¥, 45 B HLIK
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