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[ Abstract]  Objective To construct prediction models for moderate/severe bronchopulmonary dysplasia ( BPD ) in extremely
preterm infants at different days after birth. Methods The preterm infants with BPD at a gestational age of < 28 weeks at the Third
Affiliated Hospital of Guangzhou Medical University from September 2017 to December 2019 were retrospectively selected. They were
divided into the mild-BPD group and moderate/severe-BPD group. The significant variables screened by using single-factor analysis
were subject to risk assessment analysis by multivariate Logistic regression analysis. Early prediction models were established, and the
predictive performance was validated and evaluated. Results Ninety extremely preterm infants were included in this study, including
58 cases (64.4% ) in the mild-BPD group and 32 cases ( 35.6% ) in the moderate/severe-BPD group. Multiple Logistic regression
analysis showed birth weight, maternal pre-pregnancy body mass index ( BMI ) > 25 kg/m’, 1-minute Apgar score <7 after birth and
pneumonia were the influencing factors for moderate/severe BPD at 7 days after birth. Preeclampsia, maternal pre-pregnancy BMI >

25 kg/m®, pneumonia and hsPDA were the risk factors for moderate/severe BPD at 14 days postnatal age. Preeclampsia, maternal pre-
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pregnancy BMI > 25 kg/m’, days of invasive mechanical ventilation and hsPDA were the risk factors for moderate/severe BPD at 28
days after birth. The area under the receiver operating characteristic ( ROC ) curve of the prediction models for 7, 14 and 28 days after
birth were 0.864 ( 95% CI 0.776-0.952 ), 0.860 ( 95% CI 0.774-0.946 ) and 0.863 ( 95% CI 0.783-0.944 ), respectively. A nomogram
was constructed based on high risk factors, the calibrated curve was close to the reference line, and the predicted value was close to the
actual value, indicating good calibration of the model. Conclusions  The risk factors for moderate/severe BPD in preterm infants vary
slightly on 7, 14 and 28 days after birth, mainly the birth weight, maternal pre-pregnancy BMI > 25 kg/m’, 1-minute Apgar score <7,

pneumonia, preeclampsia, hsPDA and days of invasive mechanical ventilation. The predictive models based on different factors at

different time points have good predictive value, which can provide guidance for clinical practice.
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HHIE (receiver operator characteristic, ROC ) HhZe It
B H A2k T 1R (area under the curve, AUC ),
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2.1 #JEBPD 45+ / HPE BPD 4B JLIHARFAR
K H BB 3

/ FEE BPD AR BMI > 25 kg/m® T
Fell . T AR . BILAESS 1 3% Apgar TF
OY<T BB TRRE BPD 4, HUEIRFE . 1
SR AL ER T BPD 40 (P 1 <0.05 ),
HApFebr b 22 8 g 2= L (P> 0.05 ),
W2 1,

*1 HZEBPDASH/=EBPD AR)LHEERREZFEMILE

Table 1 Comparison of maternal and birth situations between mild-BPD group and moderate/severe-BPD group

i H BREEL (n=58) o EEH (n=32) Vaki:) P1H
ZEBEGORL
i >35 % In (%) 20 (34.5) 13 (40.6) 0.335 0.563
JEAE M R BRE = F X /n (% ) 41 (70.7) 26 (81.2) 1.209 0.272
ZEHT BMI > 25 kg/m™ [n (%) ] 5(8.6) 11 (34.4) 9.358 0.002
WIUIEYR /n (%) 12 (20.7) 10 (31.3) 1.245 0.264
{EHF=HTE /n (%) 47 (81.0) 26 (81.3) 0.001 0.980
FIHTI /n (%) 7 (12.1) 11 (34.4) 6.413 0.011
W WRIE RIS /n (%) 14 (24.1) 6 (18.8) 0.346 0.556
S EREBR n (%) 15 (25.9) 3(9.4) 3.504 0.061
GRS /n (%) 21 (36.2) 11 (34.4) 0.030 0.862
JRILARKZR /n (%) 2(3.4) 3(9.4) — 0.343"
BHNEHE /n (%) 4(7.0) 3(9.4) — 0.696"
BILH AR B
B n (%) 36 (62.1) 17 (53.1) 0.681 0.409
HAEMRE (X £s, J&) 26.97 +0.81 26.87 +0.96 -0.494 0.622
WARFER/ (X s, g) 957.50 + 142.58 840.78 £ 161.20 -3.548 0.001
FIE I (%) 27 (46.6) 18 (7.0) 0.776 0.378
NFIRIEIL In (%) 3(5.2) 6 (18.8) — 0.063"
BK/(Xts, cm) 35.28 +2.57 33.89 +2.38 -2.508 0.014
SkHEl/ (X £, cm) 24.72 +1.20 24.13 + 1.44 -2.105 0.038
1 535 Apgar ¥WE4r< 7 4 In (%) 15 (25.9) 16 (50.0) 5.321 0.021

¥« ‘Fisher M VIMERL
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HRAE L3 53 B 25 5 43 il e 7 e R ) LA S 7
14 128 H ikt / EJE BPD A%, ROC AUC {H
35120 0.864 (95%CI1 0.776~0.952 ), 0.860 ( 95%C1
0.774~0.946 ) F11 0.863 (95%CI 0.783~0.944 ), L[]
1. tyEs 2 AR T AL, ULIE] 2.

fi FH bootstrap (11 000 ¥ ) & HhFE 1T
Bk, WG M&En S %4, mllE S SR
Beir, AR B B A HEE H. Hosmer-Lemeshow
R g RIAL A RAF, DLIA 3,

3 i i

BPD J& 28 J& LT 8 5Ly L d i UL A I A
Z—, P/ EE BPD BIL, WUEEZE, mit
R 1) 5 BE S PH RN B 7 RO A R Bk =, H
AT PN R A A R LR JE AN TR R) 4 0 %
Wi/ FEJE BPD MR R A e o T ARG
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Table 2 Comparison of treatment and disease situations during hospitalization between mild-BPD group and moderate/
severe-BPD group

A5 7 B G 14 Hily )5 28 Ak

I i 4] 4] ¢ 4 s iy
' g IR e PEE /TR p EEA TR g
ALK n (%) 17(29.3) 21(656) 0001 35(60.3) 30 (93.8) 0.001 40(69.0)  31(969) 0.002
BRI SIR] /LM (Pas, Prs),d] 5(3,7) 7(45,7) 0009 5(3,9) 115(5,14) 0004 5(3,9) 12(65,235) <0.001
WL FER ) / [ M (Pas, Pos), d] 2(0,3)  0(0,2) 0037 8(2,10) 4(0,9) 0.013 20(11,23) 95(0,21.5)  0.009
WSCILAE /n (%) 8(86) 6(188) 0555 8(13.8) 7(219) 0325 8(13.8) 7(219) 0325
YrAEZMARE /[ M (Pys, Prs),d] 7(7,7) 7(7,7) 0793 14(11,14) 14(13, 14) 0124 21(15,25) 25(21.5,28)  0.009
HE/ (x + 5, ) 084+1.17 0.67+094 0451 129+128 191x184 0067 241x155 3.34+1.98 0.015
hsPDA/n (%) 18(31.0) 21(656) 0002 18(31.0) 23(719) <0001 18(31.0) 23(719) <0.001
PH/n (%) 1(L7)  1(31) 1000 2(34) 5(15.6) 0092  3(52) 6(1838) 0.063
IVH/n (%) 11(190) 8(250) 0502 13(224) 9(28.1) 0546 14 (24.1) 12 (37.5) 0.181
NEC/n (%) 1(0) 0(0) 1000 2(34) 0(0) 0537  6(10.3) 3(94) 1.000

*®3 BEFILER7THREXES/ EE BPD #MMEZRNEEE Logistic BFS
Table 3 Multivariate Logistic regression analysis of the influencing factors of moderate/severe BPD at 7 days after birth in
extremely preterm infants

AL B SE Wald P1E OR 95%C1
H AR R o A -0.005 0.002 5.005 0.025 0.995 0.991~0.999
BMI > 25 kg/m’ 1.657 0.741 5.005 0.025 5.242 1.228~22.377
1 43%h Apgar PEAF< 7 43 1.596 0.686 5.417 0.020 4.934 1.287~18.923
Jili & 2.426 0.689 12.398 <0.001 11.309 2.931~43.632

{1 : Hosmer-Lemeshow K575 P > 0.05, BAUE R 5 BRI RN Logit P=1.548-0.005X,+1.657X,+1.596X:+2.426X,
(X, Jg i i, X, g BMI > 25 kg/m®, X5 M 1 234 Apgar iF43< 7 4%, X, JiZ ).
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x4 BEFILERE 14 Btk 4T/ EE BPD ZIIEZR L EE Logistic @347
Table 4 Multivariate Logistic regression analysis of the influencing factors of moderate/severe BPD at 14 days after birth in
extremely preterm infants

A S B SE Wald P OR 959%CI
T AT 1.561 0.742 4.428 0.035 4.763 1.113~20.382
BMI > 25 kg/m* 1.937 0.777 6.217 0.013 6.941 1.514~31.831
it 5 1.973 0.848 5.415 0.020 7.194 1.365~37.909
hsPDA 1.896 0.611 9.632 0.002 6.661 2.011~22.059

F : Hosmer-Lemeshow K5 367R8 P > 0.05, REBLGIRE S 5 BB REN Logit P=-3.870+1.561X,+1.937X,+1.973X,+1.896X,

(X, A THRAT, X, 29 BMI> 25 kg/m’, X; Nifi%, X, oA hsPDA ),

x5 BEMILER 28 A ES / EE BPD RMMEZMZEE Logistic T4 17
Table 5 Multivariate Logistic regression analysis of the influencing factors of moderate/severe BPD at 28 days after birth in
extremely preterm infants

A1 B SE Wald P 1A OR 95%C1
T T 1.498 0.701 4.575 0.032 4.475 1.133~17.664
BMI > 25 kg/m’ 1.836 0.721 6.480 0.011 6.268 1.525~25.761
ZEREL IR SR A | 0.092 0.036 6.558 0.010 1.097 1.022~1.177
hsPDA 1.826 0.633 8.319 0.004 6.211 1.796~21.486

T : Hosmer-Lemeshow K367~ P > 0.05, SBHLGRE S 5 BOEIGFEN Logit P=-3.228+1.498X,+1.836X,+0.092X,+1.826X,
(X, A FIRHTE, X, o BMI > 25 ke/m®, X5 N BIHLBGEREL, X, 24 hsPDA ),
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Figure 1 ROC curves of moderate/severe BPD at different

days after birth in extremely preterm infants
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Figure 2 Nomogram of risk prediction models for moderate/severe BPD at different days after birth
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