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Construction of a risk nomogram model for full-term and preterm premature rupture of
membranes in pregnant women based on changes in vaginal microenvironment
ZHAO Yanxia, LU Linlin,ZOU Luyao
(Department of Obstetrics ,Tai’an Municipal Maternal and Child Health Hospital ,Shandong Tai’an 271000 ,China)

[ Abstract ] Objective To analyze factors affecting full-term and preterm premature rupture of membranes (PROM) in pregnant
women, and construct a nomogram model based on changes in vaginal microenvironment. Methods 182 pregnant women who
received prenatal examination in our hospital from April 2022 to May 2024 were retrospectively selected. According to whether the
pregnant woman experienced PROM, they were divided into PROM group (n=60) and non-PROM group (n=122).The clinical
data of the pregnant and parturient women were collected, and their vaginal microenvironment indexes were tested. Multivariate
Logistic regression analysis was used to analyze influencing factors of POM in pregnant women.And then a nomogram model was
established, receiver operating characteristic (ROC) curve, calibration curve and decision curve (DCA) were drawn to verify and
analyze their clinical practicality. Results Compared with the non-PROM group, the proportions of the pregnant women with
frequent uterine cavity operation histories and gestational diabetes mellitus (GDM) in the PROM group were higher (X* =4.000
and 7.139 respectively, both P <C0.05), and the levels of tumor necrosis factor-a ( TNF-a), neutrophil count (NEU) were
significantly higher (z=14.459 and 4.981 respectively, both P <C0.05).Furthermore, the pH value in the vagina of the pregnant
women in the PROM group was higher than that in the non-PROM group (¢t =9.147, P <<0.05).and the positive rates of
Escherichia coli, Enterococcus faecalis, Klebsiella pneumoniae, Gardnerella, Pseudomonas aeruginosa and sialidase in the vagina of
the pregnant women in the PROM group were significantly higher than those in the non-PROM group (X* =21.174-59.234 ,all P<<

0.05) , while the positive rate of lactobacilli in the vagina was lower (X* =95.210, P<C0.05).Multivariate Logistic analysis showed
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that GDM (OR =4.145,95% CI:1.470-11.693), frequent uterine cavity operations (OR = 2.184,95% CI:1.458-3.271), TNF-«
(OR =2.555,95%CI:1.381-4.726) ,NEU (OR =3.130,95%CI :1.361-7.199) and vaginal microenvironment (OR =2.373,95%CI :
1.267-4.442) were independent influencing factors for PROM in pregnancy (all P<C0.05).The area under the curve (AUC) of the

ROC curve for the risk predictive nomogram model of PROM constructed on independent influencing factors for PROM in

pregnancy was 0.828 (95%CI :0.746-0.869) , suggesting that the nomogram model had good discrimination. The goodness of fit test

shown that the chi squared value was 6.271 and the P value >>0.05, demonstrating that the calibration curve tended towards an

ideal curve with high accuracy, and the DCA curve analysis revealed that the nomogram model had high clinical practicality.

Conclusion GDM, frequent uterine cavity operations, TNF-a, NEU, and vaginal microenvironment are the influencing factors of

PROM in pregnant women. The nomogram prediction model based on the influencing factors has high calibration and good

predictive value.

[Key words] vaginal microenvironment; pregnancy; premature rupture of membranes;risk nomogram model
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Table 1 Comparison of clinical data of the pregnant and parturient women between the two groups [n( %), x £ s]
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ALB(g/L) 32.4946.94 34.084.18 1.922 0.056
TP(g/L) 59.27410.34 58.187.96 0.785 0.434
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Table 3 Multivariate Logistic regression analysis of influencing factors of PROM in pregnant women
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YRR €28 0.864 0.320 7.290 <£0.001 2.373 1.267~4.442
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