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Non-invasive prediction of clinical infection

in women with preterm labor

Sung Youn Lee, M.D., Kyo Hoon Park, M.D., Ph.D., Kyung Joon Oh, M.D.,
Eun Ha Jeong, M.D., Shi Nae Kim, M.D., Hee Jung Jung, M.D.

Department of Obstetrics and Gynecology, Seoul National University Bundang Hospital,
Seoul National University College of Medicine, Seongnam, Korea

Objective: To develop a model based on non-invasive variables to predict the probability of subsequent maternal and/or neonatal clinical
infection in women admitted to hospital for preterm labor with intact membranes.

Methods: Transvaginal ultrasound for measurement of cervical length was performed and maternal blood was collected for the determination of
white blood cell (WBC) count at admission in 165 consecutive women with preterm labor (between 20.0 and 35.0 weeks). Clinical infection
was defined as the presence of clinical chorioamnionitis at delivery or early onset neonatal sepsis. Receiver operating characteristic (ROC)
curves and logistic regression analysis were used for statistical analyses.

Results: The prevalence of clinical infection was 5% (8/165). Women who developed clinical infection had a significantly lower median
gestational age at admission, a lower shorter median cervical length, and a higher median WBC count as compared to those who did not
develop clinical infection. Logistic regression analysis was performed and a final model was chosen, which included maternal blood WBC,
cervical length, and gestational age as the best predictors of clinical infection. A risk score was calculated containing these 3 variables for
each patient. The model was shown to have an adequate goodness of fit (P=0.202), and the area under the ROC curve was 0.822, indicating
reasonably good discrimination.

Conclusion: In women admitted to hospital for preterm labor with intact membranes, the risk for the subsequent maternal and/or neonatal
clinical infection can be predicted non-invasively with a risk score based on cervical length at admission, maternal blood WBC, and
gestational age.
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Table 1. Demographic and clinical characteristics of the study population according to the clinical infection
Clinical infection
Characteristics Absent Present P-value
(n=157) (n=8)

Maternal age (yr) 31.8+4.2 30.6+2.8 0.367
Nulliparity 62 (97/157) 50 (4/8) 0.712
Previous spontaneous preterm birth (<37 wk) 6 (9/157) 0 (0/8) 1.000
Gestational age at admission (wk) 30.1+3.8 27.5+3.4 0.030
Gestational age at delivery (wk) 35.1+4.23 27.743.6 <0.001
Cervical length by ultrasound (mm) 26.0+12.0 17.049.5 0.035
WBC count (cell/mm?) 11,312+3,325 15,041 +3,645 0.005
Birth weight (kg) 2.55+0.86 0.88+0.26 <0.001

Values are given as meantstandard deviation or % (n).
WBC: white blood cell.
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Fig. 1. Receiver-operator characteristic curves for cervical length (A), white blood cell (B), gestational age (C) in predicting the
occurrence of clinical infection. Numbers next to solid dots represent each cutoff value (cervical length: area under the curve 0.721;
standard error [SE] 0.068; P=0.030, white blood cell: area under the curve 0.793; SE 0.073; P=0.005, gestational age: area under the

curve 0.721; SE 0.076; P=0.035).
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Table 2. Regression coefficients, odds ratios, and 95% confidence intervals of the final model to predict the probability of

clinical infection

Predictors Beta-coefficient SE Odds ratio 95% CI P-value
Short cervix (<20 mm) 1.680 0.867 5.366 0.981~29.340 0.053
Elevated WBC count

(> 12,600 cell/mm3) 1.767 0.864 5.853 1.077~31.810 0.041
Lower GA at admission

(<29 wk) 1.619 0.867 5.048 0.922~27.629 0.062
Constant -5.694 1.133 0.003 0.000

Formula to predict clinical infection: Y=log. (Z)=-5.694+1.680%[cervical length (mm)>20=0, =<20=1]+1.767x[WBC count
(cells/mm3)<12,600=0, =12,600=1]+1.619%[gestational age (weeks)>29=0, <29=1].

Z=¢", risk (%)=(Z/1+Z)x100

SE: standard error, CI: confidence interval, WBC: white blood cell, GA: gestational age.

Table 3. Probability of clinical infection based on the dichotomization of non-invasive clinical parameters

Lower GA at admission Short cervix

Elevated WBC count Probability (%)

(<29 wk) (<20 mm) (>12,600 cell/mm’)

] o o 34.8

- { ] o 9.6

[ - o 9.0

[ J { - 8.4

- - o 1.9

- o - 1.8

o - - 1.7

- - - 0.3

GA: gestational age, WBC: white blood cell, @: positive finding.
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