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[ Abstract]Objective : To establish a nomogram prediction model for bronchopulmonary dysplasia(BPD) in infants with neonatal respi-
ratory distress syndrome (NRDS) , and to investigate its application value. Methods : A total of 378 infants with NRDS who were admit-
ted to The First Affiliated Hospital of Gannan Medical University from September 2019 to June 2023 were enrolled, and according to
the presence or absence of BPD, they were divided into NRDS group with 271 infants and NRDS+BPD group with 107 infants. The
high—risk factors associated with BPD in infants with NRDS were selected , and a least absolute shrinkage and selection operator regres-
sion analysis was used to optimize the indicators in the risk prediction model for BPD. Finally four indicators highly associated with
BPD in infants with NRDS were obtained, i.e., gestational age, birth weight, duration of continuous positive airway pressure (CPAP) ,
and duration of invasive mechanical ventilation (IMV ) , which were included in the multivariate logistic regression analysis to establish
a nomogram model for predicting the risk of BPD in infants with NRDS using R software. The Bootstrap method was used for internal

validation of the nomogram model; the receiver operating characteristic curve (ROC) curve was used to evaluate the discriminatory

ability of the model, and the calibration curve was used to assess its

EZENLR: 7K 7,Email : 2k13934872343@163.com, accuracy in prediction. Results: The logistic regression analysis
BRIy ey # A LR IR showed that birth weight (odds ratio [OR] =0.998, 95%C1=0.997-
BASAEE 4%, Email : raoxingyu0210@126.com., 0.999, P<0.05) , duration of CPAP (OR=1.128, 95%CI=1.093-

EEUWA x4 A AAFAEFT M A (%45 :20224BAB206009);  1.164, P<0.05) , and duration of IMV (OR=1.121, 95%CI=1.056—
THEERFTAFRAAR TR B (%5 :GJJ211528).  1.090, P<0.05) were independent risk factors for BPD in infants
156 tH AR : https://link.cnki.net/urlid/50.1046.R.20241023.0949.028 with NRDS. The ROC curve and the calibration curve were plotted ,
(2024-10-23) and the results showed that the model had an area under the ROC
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curve (AUC) of 0.906(95%CI1=0.877-0.938). The Bootstrap method was used to perform 1000 times of resampling for internal valida-
tion, and the results showed an AUC of 0.904(95%CI=0.807-1.000). The calibration curve showed good consistency in this study.Con-
clusion : Birth weight, duration of CPAP, and duration of IMV are independent risk factors for BPD in infants with NRDS based on the

multivariate logistic regression analysis, and a nomogram model is successfully established for predicting the risk of BPD in infants

with NRDS.
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Mgy 173(46) 114(42) 59(55)
B2 0.218 0.640
7 307(81) 218(80) 89(83)
= 71(19) 53(20) 18(17)
AR B (g) 1 645(1272.50,2 000.00) 1 820(1 440.00,2 200.00) 1350(1 140.00,1 510.00) -8.509 <0.001
G () 32(30.29,33.57) 32.71(31.14,34.29) 30.29(28.78,31.50) -8.628  <0.001
1 min Apgar PE4) 8(6,9) 8(6,9) 7(5,9) -3.550 <0.001
5 min Apgar PE4> 9(8,10) 10(8,10) 9(8,10) -2.491 0.013
Jie B R Al 0.026 0.873
f 268(71) 191(70) 77(72)
= 110(29) 80(30) 30(28)
FoKi5 Y 0.572°
w 362(96) 258(95) 104(97)
= 16(4) 13(5) 3(3)
GD 0.046 0.831
i 329(87) 237(87) 92(86)
= 49(13) 34(13) 15(14)
NEC 0.966 0.326
i 349(92) 253(93) 96(90)
= 29(8) 18(7) 11(10)
PH 0.731 0.392
i 360(95) 256(94) 104(97)
= 18(5) 15(6) 3(3)
JHe5: M 0.095 0.757
f 278(74) 201(74) 77(72)
= 100(26) 70(26) 30(28)
Fi P I 1.192 0.288
i 337(89) 245(90) 92(86)
= 41(11) 26(10) 15(14)
PR 7 IE 25.097 <0.001
w 124(33) 110(41) 14(13)
= 254(67) 161(59) 93(87)
BAEILER 9.896 0.002
i 246(65) 190(70) 56(52)
= 132(35) 81(30) 51(48)
Jii 14 1 0.169*
g 361(96) 256(94) 105(98)
= 17(4) 15(6) 2(2)
g 0.250°
A 363(96) 258(95) 105(98)
= 15(4) 13(5) 2(2)
PH Y 7.33£0.11 7.32+0.11 7.36+0.10 -3.638  <0.001
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miH K (n=378) FAZENRDS 41 (n=271) NRDS 43 BPD 4 (n=107) X171 PIH
A5 K (mmHg) 94(51.00,150.00) 88(46.00,147.50) 117(66.00,161.00) -2.524 0.012
ZAARRR S (mmHg) 42.28 + 14.11 44.04 + 14.37 37.79 £ 12.41 3.954  <0.001
AR A (mmol/L) -4.1(-6.50,-1.60) -4.1(-6.60,-1.50) -4.1(-6.50,-1.90) -0.326 0.744
FLAZ (mmol/L) 2.4(1.60,3.80) 2.3(1.60,3.80) 2.6(1.70,3.85) -0.828 0.408
CRP(mg/L) 0.79(0.79,2.81) 0.79(0.78,2.88) 0.79(0.79,2.64) -0.217 0.828
WBC(x10°4~/L) 9.5(6.42,12.72) 9.7(6.71,13.12) 8.42(5.64,11.77) -2.156 0.031
HB(g/L) 165.5(147.25,181.75) 166(148.00,181.00) 164(146.50,184.50) -0.063 0.950
PLT(x10°4™/L) 229(188.50,278.00) 229(186.00,273.50) 232(199.00,289.50) -1.035 0.301
NLR 2.08(1.16,3.40) 2.04(1.09,3.47) 2.1(1.33,3.23) -1.008 0.314
PCT(ng/mL) 0.33(0.19,1.29) 0.31(0.17,2.04) 0.4(0.23,1.01) -1.476 0.140
WUAET (pemol/L) 60(50.00,74.00) 62(52.00,75.00) 55(48.00,69.00) -2.658 0.008
ElﬁEl(g/L) 29.7(27.52,32.40) 30.5(27.80,33.30) 28.9(27.30,30.65) -3.497 <0.001

B UL () <0.001°
0 146(39) 117(43) 29(27)
1 183(48) 132(49) 51(48)
2 35(9) 18(7) 17(16)
3 11(3) 4(1) 7(7)
4 1(0) 0(0) 1(1)
5 2(1) 0(0) 2(2)
CPAPH}[A] (d) 5.46(1.96,15.03) 3.41(1.07,7.06) 19.81(10.08,28.13) -10.194 < 0.001
IMV i8] (d) 1.73(0,5.13) 0(0,3.34) 5.23(1.92,8.41) -7.793  <0.001
s 0922 Fisher KR EL A3 109 PAE
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22 | 0.09-0.02| 0.01|-0.07 |68 -0.40. a a a .
1 min ApgariF-4) | -0:13-0.14| 0.10 0.03| 019 | 010 | §B6 a a b c a
5 min ApgariF43 | -0.08-0.09|-0.07/0.04 | 0.10 |-0.02 .020. c ¢ c a a 0
H AR TR | 008008 | -0.13(-0.15| 021 | 0.04 | -0.07] 022 | 0.1 a a a c a a
G | 923-016| -012)-0114 | oitis | 0.01 | -0.00 022 | 011 . a a [
CPAPHF[E] | 021 | 0:10 | 013 | 0.08 | -0.16] -0.06] -0.01}-0.10 -0.03| -1 -035. a b 05
IMVH i) @ 035 | 0.05| 001 |-013(-013]0.07 |-0.15| -0.11) 019 -0:23{ 0 . c a i
CRP/|-0.08/0.01 | 0.03 | -0.06| 0.04 | 0.12 | -0.02| 0.04 | -0.03{ 0.17 [0:14 |-0.06 om. a a b a b
WBC |0:14 |-0.04|-0.05|-0.08| 0.03 | -0.02| 0.00 | 0.04 | -0.00 0.11 | 0.02 |-0.00| 0.10|0.01 . a 7.- 04
HB | 0:16 |-0.01 | 0.01 | 0.04 | -0.10{-0:19] 0.01 | -0.01| 0,17 | -0.07| -0.02| 0.05 | 0.06 ,0'1-_()‘0-‘. c b b
PLT | 0.00 [0.02 | -0.04| 0.00 [ 0.07 |0.02 |-0:22| 0:13 | 0.02| 0.02 | -0.04] 0.02|-0.02|-0217| 0:10 010' b -6
NLR0.00 |0.05 | 0.12 | 0.02 | -0.07| 0.07 |-0.04|0.01 | -0.020:23 | 0.17 | 0.02 | 0.12 | 0:16 | 0228 | -0.08| -0. 11. a
PCT -0.07/ -0.01{-0.03}-0.11 | 0.03 |-0.01 | 0.05 | 0.03 |-0.01| 0327 | 0:21 |-0.08| 0.09| 0:21 | -0.01(-0.14| -0.10] 0.30 . g
FIEE T |-017|-0:19] 0.04 | -0.01] 0.03 | 0.02 | -0.08| 021 | 0:20| 80 | @ | -0:15| @l2g -0:16) -0.04/0:36 | 0213 | -0.06 -006.
-1.0

Hra, P<0.001,b,P<0.01,c,P<0.05, 3¢ R EURRAH A M K/, 21 0 s bl 56 , 15 (0 3878 IE A 56
1 TERMNEXERE
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2.2 LASSO ®1 )2 fif s F ) NRDS % L& & BPD R 49 & /&
B #4547
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5 LASSO [El3 A 35 UG 1E B £
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H5 LASSO [l )75 1 45 B B4 4 4 i FE N R AT 2 I lo-
gistic [IESHT . W3R 2 7R, Bl R XA g Fy 0 48
TR S, T DUHERR i i 2R 4 BT 7 (OR=0.998, 95%Cl=
0.997~0.999, P=0.001) ., CPAP K} [ (OR=1.128, 95%CI=
1.093~1.164, P=0.000) . IMV K [A] (OR=1.121, 95%C1=1.056~
1.090, P=0.000) 2 NRDS f# JL &4 BPD Ayl Sz S fE R 2

%2 NRDS /L% 4 BPD XK/ % F = logistic B 3447

L . EXP(B))
o FRfE BUR WE Exp
g i - ) 95%ClI
i e o B) —
TR LR
AR R -0.002 0.001 10.090 0.001 0.998 0.997 0.999
Jiisjic3 -0.021 0.099 0.047 0.828 0.979 0.807 1.188

CPAP B[] 0.120 0.016 55.673 0.000 1.128 1.093 1.164
IMV i 1] 0.114 0.030 14.184 0.000 1.121 1.056 1.190
B 0.616 2.702 0.052 0.820 1.851

2.4  #HENRDS %)L BPD & 5% R 49 Nomogram ) £ A

BT 2T logistic [FIIIFF ) H A (R i i . CPAP B[] . IMV
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% 70% .
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