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Construction of a prediction model for fetal/neonatal complications in full-term pregnancy with
premature rupture of membranes based on obstetric data and serological indicators”
ZHENG Lijing"',LI Li' \WU Shengqin® ,LI Zhiping® ,CHEN Yiziang'
1. Department of Obstetrical ;2. Department of Gynecology ;3. Department o f Obstetrics and
Gynecology sthe First Affiliated Hospital of Shantou University Medical College ,
Shantou ,Guangdong 515041, China

Abstract: Objective To construct a prediction model for fetal/neonatal complications of premature rup-
ture of membranes (PROM) in full-term pregnancies based on obstetric data and serologic indicators, with a
view to providing a reference for early clinical prediction and prevention of fetal/neonatal complications. Meth-
ods A total of 240 cases of full-term PROM maternal patients admitted to the hospital from January 2019 to
December 2020 were divided into a modeling group (162 cases) and a validation group (78 cases). Clinical data
of the maternal patients were collected, serum human chorionic gonadotropin (B-HCG) , C-reactive protein
(CRP) and metalloproteinase-3 (MMP-3) levels were detected. The modeling group was subdivided into oc-
currence group and non-occurrence group aoccording to whether the complications occurred or not. Multivari-
ate Logistic regression analysis were used to identify factors that contribute to fetal/neonatal complications in
full-term PROM maternal patients in the modeling group,and a nomogram prediction model was constructed
and evaluated by plotting the receiver receiver operating characteristic (ROC) curves and decision-making

curves. Results Complications occurred in 60 cases (occurrence group) in the modeling group,and 102 cases
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were without complications (non-occurrence group). The proportions of pregnant women with PROM at 37
weeks and 0—6 d of gestation,with=3 internal examinations,with vaginitis,and with a rupture of membranes
to delivery time of 24 —72 h,as well as serum B-HCG,CRP,and MMP-3 levels in the occurrence group were
higher than those in the non-occurrence group (P <C0.05). Multivariate Logistic analysis results showed that
PROM at 37 weeks and 0—6 d of gestation,with =3 internal examinations,with rupture of membranes to de-
livery time of 24—72 h and elevated serum B-HCG,CRP, MMP-3 levels were independent risk factors for fe-
tal/neonatal complications in full-term PROM (P <C0. 05) ; based on the above indicators,a predictive nomo-
gram model of complications in term PROM fetuses/neonates in the modeling group was constructed. The
consistency indices of this model in the modeling group and validation group were 0. 891 and 0. 877 ,respective-
ly. ROC curves showed that area under the curve predicted by this nomogram model in the modeling group
and validation group were 0. 976 (95%CI:0. 858 —0. 990) and 0. 938 (95%CI :0. 875—0. 962) , respectively;
and the decision curves showed that, when the high-risk in the modeling group threshold was 0. 0—0. 8, and
the nomogram model had a better net clinical benefit when the high-risk threshold was 0. 0—0. 8 in the valida-
tion group. Conclusion The factors influencing the occurrence of complications in full-term PROM fetuses/
neonates include gestational age,number of internal examinations,time from rupture of membranes to delivery
and serum B-HCG,CRP, MMP-3 levels,and the nomogram prediction model constructed based on the above

factors has certain efficacy in predicting high-risk populations,which may improve the outcome of pregnancy.
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EXCEL2021 1 SPSS25. 0 ¢ i1 %k 14 7 47 5040 43 #r .
THECTERE UG B 5k R R R AL R X R
By S PR LB R AR RS 56 5 442 7 22 57 1 (Levene
) VIEA 43 4 (Kolmogorov-Smirnov 32 £ 46, 3T L1
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2.1 2H PROM 5L/ # A LI KAETE & 240
5L/ B AR L ke A2 9F RORE 78 ] (32. 50 %) Hidh &
G B RRE IR 30 6 (12. 50 %), 87 A= LI I 3 30 25
AIE 6 (2. 50%) B A= LI % 36 il (15. 00%) , 3K
VeV 45 W %6 3 1) (1. 25%) , 8 A= LW I g 3 i)
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2.2 HABA S 5 R A I KR A LG R ¥R
B RIS IR U A A T R BER LA, 22 R B TS
e L (P>0.05), WWFE 1,

*x1 ERASHITAFARBIL/FEILERER B2 (W) 2 E£5]
AR Jig LA [UNIRRE A
215 n
<35 % =35 % 3 'y EH# B fiEt fi:
W 162 84(51.85) 78(48.15) 84(51. 85) 78(48.15) 18(11.11) 93(57.41) 51(31.48)
WHEE 78 50(64.10) 27(35.90) 33(42.31) 45(57.69) 9(11.54) 51(65. 38) 18(23.08)
X/t 3. 204 1. 920 0.976
P 0.073 0.166 0.329
ZHHIZK Zp
241 51 n — LT
INERLPLTR wh =5 K& KL L ¥ 1k >1%)
WmAE 162 1509. 26) 39(24.07) 54(33.33) 54(33.33) 12(7.41) 42(25.93) 81(50. 00) 39(24.07)
BAFEE 78 6(7.69) 18(23.08) 24(30.77) 30(38. 46) 3(3.85) 18(23.08) 33(42.31) 27(34.61)
X%/t 0. 680 0.613 1.252
P 0.496 0.286 0.210
TEE PROM %2
21 51 n e e GDM
wE A 2571 37 A 0~6d 38 0~6d =39 0~6d
AL 162 135(83.33) 27(16.67) 69(42.59) 63(38.89) 30(18.52) 21(12.96) 9(5.56)
LioaniES 78 60(76.92) 18(23.08) 30(38. 46) 36(46. 15) 12(15. 38) 9(11.54) 3(3.85)
X%/ 1. 420 0.197 0.098 0. 340
P 0.233 0. 944 0.755 0.569
PR RS TR B
2150 n HDP FF H I
1) 2 =3
A 162 12(7.41) 9(5.56) 3(1.85) 81(50. 00) 36(22.22) 45(27.78)
IGEsE 78 3(3.85) 3(3.85) 6(7.69) 46(58.97) 12(15. 38) 20(25. 64)
X/t 1. 140 0. 340 3. 489 0.948
P 0.286 0.569 0.062 0. 343
5365 X
21 51 n BH 18 % — - - - B LR i (o)
WL = e 7= Bl e
A 162 81(50. 00) 120(74.07) 39(24.07) 3(1.85) 3 220.43+291. 35
LoangS 78 35(44. 87) 57(73.08) 18(23.08) 3(3.85) 3207.95+284. 67
X%/t 0. 554 0.188 0.313
P 0.457 0. 851 0.754
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ZH 7 n

<12 h 12~<24h 24~72h (€3 9) (pg/L) (mg/L) (ng/mL)
M 162 69(42.59)  48(29.63)  45(27.78) 8.57+0. 44 3.56+1.18 5.17+1.69 113. 56435, 29
WIS 78 39(50.00)  18(23.08)  21(26.92) 8.62+0.39 3.60+1. 21 5.2241.70 115.70+33. 88
X/t 0.734 —0.855 —0.244 —0.214 —0. 446
P 0.463 0.394 0. 807 0. 831 0. 656
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215 n
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KEkAEH102 9(8.82) 27(26.47) 30(29. 41) 36(35.29) 9(8.82) 27(26.47) 54(52. 94) 21(20.59)
X%/t 0.094 0. 344 0.861
P 0.925 0.557 0. 389
sl PROM %
21 5 n HE s GDM
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KA 60 51(85.00) 9(15.00) 45(75.00) 12(20. 00) 3(5.00) 6(10.00) 6(10.00)
KR 102 84(82. 35) 18(17.65) 24(23.53) 51(50. 00) 27(26.47) 15(14. 71) 3(2.94)
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. PR RS TR B
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KK 102 9(8.82) 6(5.88) 0€0.00) 75(73.53) 12(11.76) 15(14.71)
X%/t 0. 344 0.014 2. 809 6.763
P 0.557 0.906 0.094 <<0. 001
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gxR2 EHAPRETEEHFEERIL/FEIRFLIGREM LB 2 (%) v +5]
43 07 1K
205 n R 38 % () B LR BT ()
= e 7 B
Y ek 60 42(70.00) 45(75.00) 12(20. 00) 3(5.00) 3205, 184264, 33
KELEH 102 39(38.24) 75(73.53) 27(26.47) 0€0.00) 3229, 404255, 83
X%/t 15. 247 0.016 —0.575
P <0. 001 0. 988 0.566
@) i il 58 22 43 465 B 1) 1 min Apgar FE4F B-HCG CRP MMP-3
<12h  12~<24h 24~72h 9 (pg/1) (mg/L) (ng/mL)
BHEH 60 15(25.00)  18(30.00)  27(45.00) 8.50+0. 31 3.99+1.13 5.70+£1.85 128. 49436, 57
REHLH102  54(52.94)  30(29.41)  18(17.65) 8.61+0.38 3.30+1.07 4.86+1.51 104. 77432, 52
Xt/ 3. 820 1.900 3.882 3.141 4.279
P <<0. 001 0. 059 <<0. 001 0. 002 <<0. 001
*3 EEEARZA PROMBRIL/FEIREREHFLZENSEE Logistic A

OR 1 95%CI

% B8 SE WaldX* P OR
TR 1R

PROM 224 0. 904 0. 250 13.088 <<0. 001 2.471 1.068 5.715
[A¥527€¢ 1. 100 0. 366 9.036 0. 007 3.005 1. 206 7.486
[ 38 ¢ —0.236 0.397 0. 354 0.819 0.790 0.259 2. 407
e J5E 28 3 e ) 1.245 0.429 8. 422 0.014 3.473 2.054 5.872
B-HCG 1.370 0. 415 10. 892 <0. 001 3.934 3.289 4.705
CRP 0. 995 0.366 7.388 0.023 2. 704 1.173 6.234
MMP-3 0. 882 0.282 9.781 <<0. 001 2.416 1.462 3.991
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