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Background and Objective: Histologic chorioamnionitis (HCA) complicates preterm birth and adversely affects neonatal and 
maternal outcomes; however, early recognition remains challenging. Here, we aimed to identify risk factors for HCA and assess its 
impact on pregnancy outcomes in preterm deliveries with prenatal fever.
Design: Retrospective cohort analysis.
Setting: Tertiary obstetrics and Gynecology Hospital in Shanghai, China.
Participants: A total of 220 women who delivered preterm (gestational age <37 weeks) with prenatal fever between January 2018 
and December 2020 were ultimately included in the study. This included an HCA group (101 cases) and control group (119 cases).
Main Outcome Measures: HCA diagnosis by placental pathology; neonatal outcomes.
Results: The incidence of congenital infection (27.66 vs 15.38%, P=0.029) and neonatal sepsis (8.89 vs 0.90%, P=0.017) was 
significantly greater in the HCA group than in the control group. Fever interval and PROM between 24 to 48 h (aOR=3.603, 95% CI 
1.027~12.644) and >48 h (aOR=6.201, 95% CI 1.729~22.238) were associated with HCA. A maternal WBC count ≥11×109/L 
demonstrated a sensitivity of 80%, a specificity of 46%, a positive predictive value of 56.3%, and a negative predictive value of 73.3% 
for HCA prediction. A maternal white blood cell count ≥11×109/L demonstrated optimal discriminatory power for HCA (AUC=0.667, 
95% CI 0.569~0.738).
Conclusion: HCA significantly increases the risks of neonatal sepsis and congenital infection in preterm infants. A prolonged 
PPROM-fever interval (> 24 h) and a maternal WBC ≥11×109/L are key predictive factors for the need for active obstetric 
intervention. This study provides evidence-based cutoff values for clinical decision-making in preterm pregnancies with fever, 
potentially improving maternal and neonatal outcomes through timely intervention.

Plain Language Summary:   

(1) 1.The study identified clinically relevant risk factors, including the novel finding of an optimal WBC cutoff value (11×109/L) for 
predicting histological chorioamnionitis, which could assist obstetricians in early clinical decision-making.

(2) The study performed multiple logistic regression analysis to control for potential confounders, providing robust evidence for the 
association between various maternal factors and histological chorioamnionitis.

(3) The single-center design limits the generalizability of our findings, as practices and patient populations may vary across different 
institutions and regions.

(4) The observational retrospective design prevents establishment of causal relationships and may introduce unmeasured confounding 
factors despite our statistical adjustments.
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Introduction
Chorioamnionitis (CAM) is a common complication of pregnancy that affects more than 25% of preterm pregnancies and it can 
lead to various adverse neonatal and maternal outcomes.1–3 It is an acute inflammatory process of the intrauterine environment 
caused by pathogenic microorganisms that have invaded the chorion, placenta, and umbilical cord. This can lead to preterm 
delivery, premature rupture of membranes (PROM), fetal distress, stillbirth, neonatal sepsis, and postpartum infection, thus 
posing a threat to the health of both the mother and the infant.4–6 CAM can also place a great economic burden on individuals as 
well as the possibility of deteriorating neonatal outcomes in pregnant women with fever complicated with histologic chor
ioamnionitis (HCA).5,7,8

Chorioamnionitis (CAM) remains a significant obstetric complication, with a systematic review showing an overall 
incidence of 3.9% (95% CI 1.8–6.8%), dramatically increasing to 25–40% in preterm births.9,10 Based on different 
diagnostic criteria, CAM is classified into clinical chorioamnionitis (CCA) and HCA. The diagnosis of CCA is based on 
a maternal temperature ≥38°C accompanied by either fetal tachycardia, purulent vaginal discharge, or maternal leuko
cytosis. In contrast, HCA is based on a pathological examination of the placenta after delivery.11 However, the diagnosis 
of CCA does not necessarily lead to HCA, as HCA can often be clinically silent.12,13

HCA significantly affects perinatal outcomes and is strongly associated with preterm birth, which is the main cause of 
morbidity and mortality in neonates.4,12,14 Preterm neonates exposed to intrauterine infection face substantially increased 
risks of perinatal hypoxia, cerebral palsy, bronchopulmonary dysplasia, pneumonia, early-onset sepsis, and death.7,8,15 

Early identification and timely intervention for HCA in preterm birth could improve neonatal outcomes. However, the 
contradiction of expectant treatment due to the immature fetus and the timing to terminate pregnancy remains unsolved 
when maternal fever occurs. The precise clinical predictors of HCA in preterm birth are still lacking. Here, we 
hypothesize that specific clinical and laboratory parameters, particularly the timing, duration, and magnitude of maternal 
fever combined with inflammatory biomarkers, can predict HCA in preterm births and guide clinical decision-making. 
Therefore, this retrospective study compared maternal-neonatal outcomes between preterm births with and without HCA 
and analyzed comprehensive clinical and laboratory characteristics. We aimed to provide clinical evidence for the 
diagnosis and the timing of intervention for HCA and to improve the associated maternal and neonatal prognosis.

Materials and Methods
Study Design
This retrospective study was conducted at the Department of Obstetrics and Gynecology of International Peace Maternal 
and Child Health Hospital between January 2018 and December 2020. This study was approved by the Ethics Review 
Board of the International Peace Maternity and Child Health Hospital Affiliated to the Shanghai JiaoTong University 
School of Medicine.

A total of 220 women were eligible for the study. On the basis of previous studies showing an HCA prevalence of 
25–40% in preterm births,9,10 with an expected effect size of 0.3, α=0.05, and power=80%, a minimum sample size of 
176 was needed. Our final sample of 220 participants provided adequate power for the analysis. The eligibility criteria 
included a singleton preterm live birth (28–36+6 weeks) with a body temperature ≥ 37.5 °C measured twice 30 minutes 
apart and available histopathological results of the placenta following delivery. Prenatal fever was defined as a body 
temperature ≥37.5°C measured twice 30 minutes apart during the antepartum period, occurring within 48 hours before 
delivery. This study included both spontaneous preterm births and medically indicated preterm deliveries due to maternal 
or fetal complications. Blood tests were performed immediately after the body temperature reached ≥ 37.5 °C.

The exclusion criteria were multiple pregnancies, stillbirths and missing pathological data. All the data were collected 
from the electronic medical records. On the basis of the pathological examination results of the placenta, the datasets 
were divided into an HCA group (101 cases) and a control group (119 cases). Study enrollment is illustrated in Figure 1.

Patients were monitored for 34 weeks after conception, at which time labor was induced. Prophylactic antibiotics 
such as cephradine and penicillin were administered. Magnesium sulfate was administered intravenously for fetal 
neuroprotection and to inhibit uterine contraction. Steroids were given in 4 intramuscular doses of 6 mg for fetal lung 
maturation. Maternal and fetal status was closely monitored for the development of CCA, labor, or fetal compromise. 
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Delivery was induced in the case of clinical CCA, active labor, fetal compromise or when the gestational age reached 
34 weeks.

Methods and Data Collection
Baseline Characteristics
The baseline characteristics included maternal age, preconception body mass index (BMI), gravidity, parity, fertilization 
method (spontaneous or assisted) and pregnancy complications.

Obstetric Outcomes
CCA was diagnosed when there was a maternal fever ≥38 °C combined with one or more of the following symptoms: 
fetal tachycardia (≥160 bpm), maternal leukocytosis and purulent vaginal discharge.

The placenta was fixed in 10% neutral buffered formalin immediately after delivery. A minimum of two tissue 
samples were obtained from the placenta and routinely dehydrated, paraffin embedded, sliced and stained with 
hematoxylin-eosin by a single pathologist in the placental pathology department. The diagnostic criteria of HCA 
involved 5 visible neutrophils either confined to the layer of chorionic fibrous tissue or infiltrating in any of the structures 
of the placenta (fetal membranes, the placental disc, and the umbilical cord).16

Neonatal Outcomes
Neonatal outcomes included birth weight, 1-min Apgar score, neonatal intensive care unit (NICU) admission, asphyxia, 
hypoglycemia, respiratory distress syndrome, jaundice, deformities and fetal growth restriction. All neonates were 
weighed immediately after birth using a calibrated electronic scale and their 1-min Apgar scores were recorded. The 
association between HCA and neonatal outcomes was analyzed by multiple logistic regression. We also analyzed the 
impact of maternal antibiotic use on neonatal outcomes by multiple logistic regression.

Figure 1 Flow chart of showing the pattern of recruitment.
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Statistical Analysis
The data were analyzed by SPSS 24.0 statistical software and R3.5.1 statistical software with the Optimal Cutpoints 
software package. The Kolmogorov–Smirnov test was used to evaluate the normality of continuous variables. The 
continuous variables with normal distribution were compared using the t-test, whereas the variables with non-normal 
distribution were expressed as medians (quartiles), and the Mann‒Whitney U-test was used for comparison. Categorical 
variables were expressed as cases (%), and the chi-square test and Fisher’s exact test were used for comparison. 
Associated predictors were placed into a binary logistic regression model for identification of the independent relation
ships and to compute odds ratios (ORs), which are reported with 95% confidence intervals (CIs). Logistic regression 
modeling yielded adjusted odds ratios of the variables possibly linked to severe neonatal outcomes while controlling for 
prospective confounders. All statistically significant differences were defined as those for which the two-tailed P value 
was <0.05.

Results
The basic characteristics of the subjects in this study are given in Table 1, and they were not significantly different 
between the two groups. No significant difference was detected for the two groups when the mode of delivery and 
gestational age were compared.

Comparison of Obstetric and Neonatal Outcomes Between the Two Groups
The incidence of preterm premature rupture of membranes (PPROM) in the HCA group was significantly greater than 
that in the control group (75.25 vs 61.34%, P=0.028). However, the number of gestational weeks at which PPROM 
occurred differed between the two groups (median 35.45 vs 36.20 weeks, P=0.004). There was a significant difference in 
the interval between fever and PPROM between the two groups (P<0.05). In the HCA group, 45 (59.21%), 11 (14.47%) 
and 20 (26.32%) patients had intervals between fever and PPROM for t ≤ 24 h, 24 h < t ≤ 48 h and > 48 h, respectively. 
However, in the control group, the corresponding numbers of cases were 63 (86.30%), 5 (6.85%) and 5 (6.85%), 
respectively. The incidence of pregnancy-induced hypertension in the HCA group was lower than that in the control 
group (2.97 vs 11.76%, P<0.05). The prevalence of Ureaplasma urealyticum in the vaginal secretions of pregnant women 
in the HCA group was significantly greater than that in the control group (28.57% vs 16.07%, P<0.05) (Table 2).

There was no significant difference between the two groups in terms of the incidence of gestational diabetes, fever 
temperature, clinical diagnosis of CCA, epidural analgesia, amniotic fluid pollution or the positive rate of Group 
B Streptococcus (GBS) in vaginal secretions (Table 2).

Birth weight and the 1-min APGAR did not significantly differ between the two groups. The incidence of congenital 
infection (27.66% vs 15.38%, P=0.029) and neonatal sepsis (8.89% vs 0.90%, P=0.017) in the HCA group was 
significantly greater than that in the control group (Table 3).

Table 1 Comparison of the Basic Characteristics of Pregnant Women 
Between the HCA and Control Groups

HCA Group 
(n=101)

Control Group 
(n=119)

P value

Age (years) 30.00 (29.00, 33.00) 31.00 (28.00, 33.00) 0.815

Preconception BMI 21.18 (19.45, 23.01) 20.95 (19.48, 23.35) 0.945

Primiparous 79(78.22) 96 (80.67) 0.653
ART pregnancy 9 (8.91) 11 (9.24) 0.932

Gestational age (weeks) 35.86 (34.57, 36.43) 36.00 (34.86,36.57) 0.209

Delivery mode 0.875
Vaginal delivery 49 (48.51) 59 (49.58)

Cesarean section 52 (51.49) 60 (50.42)

Notes: Continuous variables (presented as median (p25, p75)) were analyzed by a Mann–Whitney 
U-test; categorical variables (presented as n values and percentages) were analyzed using Chi- 
square test.
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Comparison of Maternal and Neonatal Blood Test results Between the Two Groups
Marked differences in the maternal WBC, neutrophil ratio and C-reactive protein (CRP) level were detected between the 
two groups (p < 0.05), whereas the neonatal WBC and neutrophil counts did not significantly differ. Neonatal CRP levels 
were significantly greater in the HCA group than in the control group (3.00 [0.00, 5.00] vs 4.00 [1.00, 6.50], P=0.002; 
Table 4).

A receiver operating characteristic (ROC) curve was constructed to determine the ability of maternal WBC count to 
predict CAM. The WBC cutoff of 11×109/L had a sensitivity of 80%, a specificity of 46%, a positive predictive value of 
56.3%, and a negative predictive value of 73.3%. The WBC cutoff value that best predicted CAM was 11*10^9/L (AUC 
= 0.667 (95% CI 0.569~0.738); sensitivity = 0.80; specificity = 0.46; Figure 2).

We also performed a correlation analysis of CRP levels in both maternal and neonatal blood. Since both CPRs had 
a non-normal distribution, Spearman correlation test was used, and the correlation coefficient was 0.183 (p = 0.010). 

Table 2 Comparison of the Clinical Characteristics of Pregnant Women Between the HCA and 
Control Groups

HCA Group 
(n=101)

Control Group 
(n=119)

P value

Gestational diabetes (%) 18 (17.82) 24 (20.17) 0.659

Gestational hypertension (%) 3 (2.97) 14 (11.76) 0.015
Temperature (°C) 37.80 (37.70, 38.00) 37.80 (37.60, 38.00) 0.146

CCA (%) 28 (27.72) 22 (18.49) 0.103

Vaginal microbiological 
examination (%)

Ureaplasma urealyticum 26 (28.57) 18(16.07) 0.032
GBS 6 (7.79) 7 (7.95) 0.969

Epidural analgesia (%) 29 (28.71) 40 (33.61) 0.435

Meconium stained amniotic fluid (%) 9 (8.91) 10 (8.40) 0.894
PPROM (%) 76 (75.25) 73 (61.34) 0.028

Gestational week of PPROM (weeks) 35.45 (33.25, 36.20) 36.20 (35.00, 36.40) 0.004

Interval time t between PPROM and fever (%) <0.001
t≤24h 45 (59.21) 63 (86.30)

24h<t≤48h 11 (14.47) 5 (6.85)

t>48h 20 (26.32) 5 (6.85)

Notes: Continuous variables (presented as median (p25, p75)) were analyzed by using a Mann–Whitney U-test; categorical 
variables (presented as n values and percentages) were analyzed by using Chi-square test. 
Abbreviations: CCA, clinical chorioamnionitis; GBS, group B streptococcus; PPROM, preterm premature rupture of 
membranes.

Table 3 Comparison of the Neonatal Outcomes Between the HCA and 
Control Groups

HCA Group 
(n=101)

Control Group 
(n=119)

P value

Birth weight (g) 2665.00 
(2280.00, 2935.00)

2665.00 
(2440.00, 2975.00)

0.461

1-min APGAR 10.00 (10.00, 10.00) 10.00 (10.00, 10.00) 0.800

Congenital infection 26 (27.66) 18 (15.38) 0.029
Neonatal sepsis 8 (8.89) 1 (0.90) 0.017

Admission to NICU 88 (87.13) 100 (84.03) 0.516

Notes: Continuous variables (presented as median (p25, p75)) were analyzed by using 
a Mann–Whitney U-test; categorical variables (presented as n values and percentages) were 
analyzed by using Chi-square test. 
Abbreviations: BMI, body mass index; APGAR, activity, pulse, grimace, appearance, respira
tion; NICU, neonatal intensive care unit.
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A p-value less than 0.05 indicated that there was a significant monotonic relationship between maternal and neonatal 
CRP levels. A correlation coefficient >0 indicated that there was a positive correlation between maternal and neonatal 
CRP levels.

Multiple Logistic Regression Analysis of HCA Cases
The results of the independent tests for HCA pregnancies with PPROM, the gestational age at which PPROM occurred 
and the interval between PPROM and fever are shown in Table 5 (p < 0.05). Factors that showed significant differences 
when analyzed by univariate analysis were combined into a single logistic regression model to assess their independent 
effects on HCA (Table 5). We included these factors in the multiple logistic regression model, which controlled for 
potential confounders such as age, height, pre–pregnancy weight, gravidity, parity, gestational hypertension and 

Table 4 Comparison of Characteristic of Maternal and Neonatal Blood Test 
results Between HCA Group and Control Group

HCA Group 
(n=101)

Control Group 
(n=119)

P value

Maternal WBC (%) <0.001

[3.69,9.16] *10^9/L 7 (6.9) 34 (28.8)
(9.16,11) *10^9/L 13 (12.9) 22 (18.6)

[11,15) *10^9/L 31 (30.7) 30 (25.4)

[15,+∞) *10^9/L 50 (49.5) 32 (27.1)
Maternal neutrophil ratio (%) 85.50 [80.70, 88.80] 81.35 [76.03, 86.57] <0.001

Maternal CRP (mg/L) 11.00 [6.00, 25.00] 7.00 [4.00, 14.00] 0.005
Neonatal WBC(*10^9/L) 20.70 [16.05, 26.85] 19.60 [16.22, 24.55] 0.362

Neonatal neutrophil ratio (%) 67.10 [61.00, 71.70] 65.80 [60.52, 72.07] 0.639

Neonatal CRP (mg/L) 4.00 [1.00, 6.50] 3.00 [0.00, 5.00] 0.002

Notes: Continuous variables (presented as median (p25, p75)) were analyzed by using a Mann–Whitney 
U-test; categorical variables (presented as n values and percentages) were analyzed by using Chi-square 
test. 
Abbreviations: WBC, white blood cell; CRP, C-reactive protein.

Figure 2 ROC curve representing prediction of HCA by maternal WBC count. AUC: area under the curve is given with 95% confidence intervals.
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gestational diabetes. Compared with pregnant women without PPROM, the risk of HCA among pregnant women whose 
interval between fever and PPROM was 24 h < t ≤ 48 h and > 48 h increased by 2.603 times (OR=3.603, 95% CI 
1.027~12.644) and 5.201 times (aOR=6.201, 95% CI 1.729~22.238), respectively (Figure 3). Additionally, when the 
WBC count reached 11*10^9/L, the risk of HCA increased by 2.905 times (aOR=3.905, 95% CI 1.384~11.019), and the 
risk of CRP increased by 1.292 times (aOR=2.292, 95% CI 1.218~4.314) when it was over 10 (Figure 3).

According to multiple regression models, HCA remained a significant risk factor for increased neonatal CRP levels 
(aOR: 37.262; 95% CI: 3.191~435.115; Table 5), whereas maternal administration of antibiotics for CAM provided little 

Table 5 The Association of HCA with Neonatal Outcomes When Analyzed by Multiple Regression Analysis

Variable Impact of HCA on Neonatal Outcomes

Model1:Adjusted Age, Height, Preconception Weight, Gestational Weight Gain, 
Gravidity and Parity, gestational Diabetes and Gestational Hypertension

p OR 95% CI

Neonatal CRP

[0,10] 1.000
(10,+∞) 0.004 37.262 3.191–435.115

Congenital infection

None 1.000
Congenital infection 0.393 1.434 0.627–3.280

Neonatal sepsis

None 1.000
Neonatal sepsis 0.190 5.690 0.424–76.422

Abbreviation: CRP, C-reactive protein.

Figure 3 Forest plot of multiple logistic regression analysis of HCA with odds ratios and 95% confidence intervals. 
Notes: Bold text indicates statistically significant associations (p<0.05). Error bars represent 95% confidence intervals. 
Abbreviations: HCA, histologic chorioamnionitis; PROM, premature rupture of membranes; WBC, white blood cell; CRP, C-reactive protein.
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protection against congenital infection and neonatal sepsis according to the multivariate logistic regression model (aOR: 
1.800; 95% CI: 1.258~2.575; aOR: 11.984; 95% CI: 2.353~61.026; Table 6).

Discussion
Principal Findings
In our study of preterm births with confirmed HCA, we found that congenital infection, neonatal sepsis, PPROM, vaginal 
bacterial colonization, maternal leukocytosis and high levels of CRP were associated with HCA. Our results also 
indicated that the interval between PPROM and fever plays an important role in HCA.

Results
In regard to women diagnosed with prenatal fever, it is always difficult and controversial for obstetricians to decide the 
timing of induction, especially when the gestational age is less than 34 weeks. Our study aimed to determine the optimal 
timing so that we could maximize benefits and minimize complications for mothers and neonates. Previous studies have 
shown that PPROM is significantly associated with the incidence of HCA and is considered a clinical predictor.17–19 In 
our study, multiple logistic regression revealed a predominance of HCA-associated lesions in the interval between 
PPROM and fever >24 h and a WBC >11*10^9/L and a CRP >10. Other clinical parameters, such as age, parity, BMI 
and body temperature, did not significantly differ. It is well known that histological examination is always the gold 
standard for HCA diagnosis. With the prolongation of PPROM, especially in those with a duration of more than 24 h, the 
probability of early-onset sepsis can increase by 2–10 times.20 Although maternal fever is an important clinical sign, it is 
not a reliable marker for predicting intrauterine infection. In our study, the combination of the interval time between 
PPROM and fever, WBC and CRP could be used to predict the possibility of preterm HCA, so that obstetricians could 
implement timely interventions and minimize adverse complications for both the mother and the baby. The association 
between gestational hypertension and HCA disappeared after we controlled for potential confounding factors through 
multivariate logistic regression analysis. These findings suggested that the association with HCA was most likely 
mediated by an increased risk of other complications of pregnancy.

A meta-analysis of 107 studies revealed that when infection/inflammation was the trigger of preterm birth, neonates 
were more susceptible to developing neonatal sepsis.21 In this study, preterm neonates from pregnancies with HCA had 
a higher risk of congenital infections and neonatal sepsis, which were strongly associated with increased neonatal CRP 
levels. These interesting findings are consistent with those of a retrospective study conducted in Dublin in 2020.22

Table 6 The Association of Antibiotics with Neonatal Outcomes When Analyzed by Multiple Regression Analysis

Variable Impact of Maternal Antibiotic use on Neonatal Outcomes

Model1:Adjusted Age, Height, 
Preconception Weight, Gestational 

Weight Gain, Gestational Diabetes and 
Gestational Hypertension,

Model2:Adjusted Age, Height, 
Preconception Weight, Gestational 
Weight Gain, Gestational Diabetes, 
Gestational Hypertension and HCA

p OR 95% CI p OR 95% CI

CRP

[0,10] 1.000 1.000

(10,+∞) 0.036 1.647 1.033–2.625 0.025 1.910 1.083–3.367
Congenital infection

None 1.000 1.000

Congenital infection 0.001 1.800 1.258–2.575 0.001 1.806 1.259–2.592
Neonatal sepsis

None 1.000 1.000

Neonatal sepsis 0.004 11.984 2.353–61.026 0.004 11.123 2.176–58.867

Abbreviations: WBC, white blood cell count; CRP, C-reactive protein.
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Once a diagnosis of CCA has been established, delivery should be considered, regardless of the gestational age. 
Vaginal delivery is considered a safer option and cesarean section should be performed under strict obstetric indications. 
Previous studies have shown that compared with women without CCA, women with CCA were more likely to have 
a cesarean delivery, which might be due to decreasing contractility after the onset of fever leading to either abnormal 
labor progression or prolonged labor.23–25 Consistent with the findings of Xie et al 26, we found that the incidence of 
cesarean section did not significantly differ between the two groups. However, women who underwent cesarean section 
were more likely to have adverse maternal outcomes, including admission to the intensive care unit (ICU), wound 
infection and blood transfusion.1 Thus, cesarean section should be considered under proper obstetric indications to avoid 
unnecessary adverse outcomes.

In our study, maternal WBC and CRP could be used as potential predictive markers for HCA in pregnant women with 
fever. Cho et al established a predictive equation for HCA derived from the combination of the CRP level, lymphocyte 
count and delta neutrophil index, which is also a non-invasive method to detect HCA in pregnant women with PPROM.26 

Other studies have used invasive methods based on amniocentesis, which might result in complications.27,28 Kurakazu 
et al used a combination of maternal WBC and CRP levels and amniotic fluid biomarkers to improve the accuracy of 
predicting HCA.29 Roberts et al30 demonstrated that CAM can occur without demonstrable intra-amniotic infection. 
CAM can still be neglected even if amniocentesis is performed, therefore it is not ideal for predicting HCA. Predictive 
markers should be as accurate and non-invasive as possible to make clinical management and treatment plans easier.

UU is a common inhabitant in the vaginas of pregnant women with almost 70% of women harboring these 
organisms.31 However, studies have shown that UU recovered from the vagina and amniotic fluid is not associated 
with preterm birth, although its presence in the chorioamnion is strongly associated with HCA.31,32 Owing to its ability to 
vertically transmit and adhere to epithelial cells, the possibility of colonization in the respiratory tract increases as the 
duration of ruptured amniotic membranes is prolonged.33 However, whether medication therapy for UU can reduce the 
incidence of preterm birth and HCA remains controversial.34–36 One study indicated that solithromycin may be effective 
in treating UU-associated preterm delivery and for asymptomatic women with a high risk of preterm birth.34 Further 
prospective studies need to focus on the effectiveness of antibiotics on reducing HCA to determine the best management 
for UU infection.

Clinical and Research Implications
In this study population, compared with women without PPROM, women with PPROM were at an increased risk of 
HCA, highlighting the critical importance of vigilant monitoring of body temperature, blood test parameters, and 
amniotic fluid characteristics in this high-risk group. Here, we demonstrate that maternal WBC and CRP levels serve 
as valuable predictive biomarkers for HCA in pregnant women with fever, particularly when complicated by UU 
infection.

These findings have several important clinical implications for routine obstetric practice. First, our findings support 
the implementation of a standardized risk assessment protocol that incorporates WBC and CRP measurements for all 
pregnant women who present with PPROM and/or fever. This could enable early identification of women requiring 
intensive monitoring and prompt intervention. In addition, the predictive value of combined WBC and CRP levels, 
especially in UU-positive patients, suggests the need to develop evidence-based clinical algorithms that guide antibiotic 
prophylaxis timing and delivery planning. Clinicians should consider lower thresholds for intervention when the levels of 
both biomarkers are elevated. Additionally, given the time-sensitive nature of HCA management, implementing rapid 
point-of-care testing for inflammatory markers in labor and delivery units could facilitate real-time clinical decision- 
making and potentially improve maternal–neonatal outcomes. Future efforts for health care givers should focus on 
identifying women at the greatest risk of HCA in the early stage of pregnancy.

Strengths and Limitations
This study has several strengths. First, the data were derived from a tertiary hospital where all the placental pathology of 
the neonates was available. From a clinical perspective, this study was able to identify several risk factors, including the 
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duration of PPROM, for obstetricians to identify preterm birth complicated with HCA at an early stage to improve both 
maternal and neonatal outcomes. We also found a cutoff value for WBCs that indicated HCA for the first time.

The limitations of our study included the single-center site and only women with fever were included. Further 
prospective studies with larger samples are needed to elucidate the predictive factors of HCA in asymptomatic pregnant 
women and to provide stronger evidence for eventual improvement.

Conclusions
In this retrospective study of singleton pregnancies, the duration of preterm premature rupture should be closely 
monitored. For pregnant women with PPROM comorbidity with fever whose rupture duration exceeded 24 h or 
whose maternal WBC count reached 11*10^9/L, obstetric interventions should be actively carried out to avoid adverse 
outcomes. It is envisaged that the identification of pregnant women at risk of infection-associated preterm birth would 
greatly improve both maternal and neonatal outcomes.
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