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Abstract

Objective: To develop and internally validate a risk prediction model for intrapartum fever among
parturients receiving epidural labor analgesia, and to support early identification, dynamic surveil-
lance and stratified intrapartum management. The model is positioned as a candidate tool with ex-
plicitly defined timing of predictor availability. Methods: This single-center retrospective cohort
study was conducted, enrolling term singleton cephalic presentation parturients who received epi-
dural labor analgesia at Hefei Second People’s Hospital from January to December 2025. Subjects
were divided into a development set and an internal validation set via stratified random sampling
at a 7:3 ratio. The primary outcome was intrapartum fever defined as core temperature = 38.0°C
from epidural analgesia initiation to fetal delivery. Only clinical, obstetric, analgesic, inflammatory
and labor intervention indicators available prior to risk assessment were included, while post-out-
come variables were excluded. LASSO regression was adopted for variable screening, followed by
multivariate Logistic regression to construct the prediction model. Model performance was evalu-
ated via the area under the receiver operating characteristic curve (AUC), calibration curves, Brier
score and decision curve analysis (DCA). According to the availability timeline of predictive varia-
bles, indicators accessible upon admission and before epidural analgesia were used for early risk
stratification; parameters obtained mid-labor, including progression of the first stage of labor, fre-
quency of vaginal examinations and duration of epidural analgesia, were applied to dynamically
update risk assessment after corresponding labor timepoints. Results: A total of 480 parturients
were enrolled, with an overall intrapartum fever incidence of 16.2% (78/480). The development
set included 336 women (55 febrile cases), and the validation set included 144 women (23 febrile
cases). Eight predictors were finally incorporated into the model: admission body temperature
2 37.2°C, premature rupture of membranes (PROM), oxytocin administration, 24 vaginal exami-
nations, first stage of labor = 8 hours, epidural analgesia duration 2= 6 hours, systemic immune-in-
flammation index (SII) = 850, and neutrophil-to-lymphocyte ratio (NLR) = 4.0. The AUC values of the
development set and validation set were 0.860 and 0.817 respectively, with corresponding Brier
scores of 0.095 and 0.099. The incidence of intrapartum fever increased progressively with ascend-
ing predicted risk strata generated by the model. Conclusions: The combined model constructed
based on routine clinical data, labor-related variables and inflammatory indicators exhibited ac-
ceptable internal validation performance for predicting intrapartum fever after epidural labor an-
algesia. It can provide quantitative references for intensified temperature surveillance, re-evalua-
tion of infectious risks and multidisciplinary stratified management. As a candidate risk stratifica-
tion tool, this model shall not be independently applied to guide clinical decision-making at present.
Multicenter external validation, model recalibration and prospective clinical trials are required
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prior to its widespread clinical implementation.
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Figure 1. Flowchart of Study Subject Screening and Modeling
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Table 1. Comparison of clinical data, labor factors and inflammatory markers between fever and afebrile groups during delivery

=1 A RESRERAIRKTER FRERERKERIRLR

ZE REHH(n = 402) RS ="18) GiiE P&

R, x+5) 29.54 +3.12 30.08 + 2.66 t=1.60 0.113

Zaf BMI (kg/m?, X+5) 23.68 £2.70 24.77£2.79 t=3.16 0.002
(A, x+s) 39.09 + 0.87 38.80 + 0.78 t=2.96 0.004
Y=g 219 (54.5) 61 (78.2) ¥=15.13 <0.001

U YR HARE PR 41(10.2) 10 (12.8) 72 =0.47 0.492

B4 3 o 1L 14 (3.5) 9 (11.5) 7=9.29 0.002

faglih 56 (13.9) 18 (23.1) 2=4.19 0.041
ABEARIR(C, X+5) 36.76 £ 0.29 37.05+0.28 t=8.20 <0.001
ABifkdd >37.2C 61 (15.2) 30 (38.5) 2 =23.06 <0.001
=858 1} 76 (18.9) 25(32.1) 7=6.79 0.009

ABEE Y 7K(em, ¥+s5) 2.62 +0.69 2.34+0.72 t=3.18 0.002
BUBTTIER B O 7K(cm, X+s) 3.15+0.72 2.89+0.74 t=2.83 0.006
diE R 211 (52.5) 54 (69.2) =141 0.007

N LA 140 (34.8) 30 (38.5) 7=038 0.539

FoKTG G 22 (5.5) 15 (19.2) =1738 <0.001
ME R A X E >4 ik 115 (28.6) 36 (46.2) =933 0.002

H— PRI A [h, M (P25, P75)] 7.8 (6.3~8.8) 9.4 (8.6~10.2) Z=28.88 <0.001
5 P FERS ] [min, M (P25, P75)] 64 (52~82) 85 (72~104) Z=6.99 <0.001
R RS2 Al [h, M (P25, P75)] 5.6 (4.4~6.5) 6.9 (6.3~7.7) Z=28.18 <0.001
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CRP [mg/L, M (P25, P75)] 4.8 (3.9~6.0) 6.6 (5.5~8.8) Z=167 <0.001
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Table 2. Multivariate logistic regression analysis of risk factors for intrapartum fever
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SII > 850 1.536 0.383 4.65 2.19~9.84 <0.001
NLR > 4.0 1.344 0.414 3.83 1.70~8.63 0.001
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Table 3. Comparison of discriminative ability between the prediction model and single-indicator models
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Table 4. Results of risk stratification based on predicted probabilities
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Figure 2. ROC curves and calibration curves of the combined prediction model
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Figure 3. Decision curve analysis of the combined prediction model
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