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Abstract

Background: Chorioamnionitis is a significant contributor to adverse maternal and neonatal outcomes in pregnant women with preterm
premature rupture of membranes (PPROM). This study explored the predictive value of several blood-derived inflammatory indices for
histologic chorioamnionitis (HCA) in PPROM. Methods: Pregnant women with PPROM admitted between July 2017 and July 2025
were retrospectively included. According to postpartum placental pathology, patients were classified into an HCA group (n = 45) and a
non-HCA group (n = 152). Clinical characteristics and laboratory indices were compared, including the neutrophil-to-lymphocyte ratio
(NLR), platelet-to-lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR), systemic immune-inflammation index (SII), systemic
inflammation response index (SIRI), and neutrophil-to-platelet ratio (NPR). Receiver operating characteristic (ROC) curve analysis was
used to evaluate diagnostic performance. Univariate and multivariable logistic regression analyses identified independent predictors of
HCA. Results: Compared with the non-HCA group, the HCA group had an earlier gestational age at rupture (≤34 weeks: 51.11% vs.
19.08%, p< 0.001) and a higher incidence of low birth weight (<2.5 kg: 60.00% vs. 32.24%, p< 0.001). White blood cell count (WBC),
neutrophil count, C-reactive protein (CRP), NLR, PLR, SII, and SIRI were significantly higher in the HCA group, whereas LMR was
lower. Among all indices, SIRI showed the largest area under the ROC curve (AUC = 0.727) and remained independently associated
with HCA after adjustment. Conclusions: SIRI is a simple, noninvasive marker derived from routine blood counts and showed the best
discriminatory performance for HCA among the tested indices. Its clinical utility should be validated in prospective, multicenter studies
before being implementation in clinical decision-making.

Keywords: preterm premature rupture of membranes; histologic chorioamnionitis; systemic immune-inflammation index; systemic
inflammation response index; logistic regression

1. Introduction
Preterm premature rupture of membranes (PPROM),

defined as rupture of the fetal membranes before 37 weeks
of gestation and prior to the onset of labor, is a serious ob-
stetric complication that occurs in approximately 2%–3%of
pregnancies [1]. It accounts for nearly one-third of preterm
deliveries and contributes substantially to neonatal morbid-
ity and mortality [2]. Intrauterine infection and inflam-
mation, as well as dysbiosis of the perinatal microbiome,
are important mechanistic pathways linking PPROM to
preterm birth and adverse outcomes [3,4].

Histological chorioamnionitis (HCA) is considered a
key pathological condition associated with PPROM. It is
characterized by neutrophil infiltration of the placental tis-
sues and membranes, typically reflecting intrauterine infec-
tion [5]. The reported prevalence of HCA among women
with PPROM ranges from 40% to 70%, and its presence is
strongly associated with maternal and neonatal complica-
tions [6]. Nevertheless, the current gold standard for diag-
nosingHCA is placental histopathology performed after de-

livery. This approach is retrospective and invasive, making
it unsuitable for real-time risk evaluation [7]. In addition,
HCA often presents subclinically, without evident fever or
leukocytosis, which contributes to diagnostic delays [8].
Noninvasive laboratory markers such as C-reactive protein
(CRP) and white blood cell count (WBC) are commonly
applied in clinical practice; however, their sensitivity and
specificity, particularly in the early stages, remain limited
[9]. Hence, identifying novel, noninvasive, and accessible
biomarkers to predict HCA risk in PPROM is of great clin-
ical importance.

Recently, inflammatory indices calculated from rou-
tine complete blood count (CBC) tests have gain atten-
tion due to their availability and low cost. Ratios such
as neutrophil-to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) have been investigated and shown
to be associated with HCA as well as other adverse preg-
nancy outcomes [10–14]. These indices are thought to re-
flect the imbalance between innate and adaptive immune
responses under systemic stress [15]. However, the im-
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mune mechanisms underlying HCA are complex and in-
volve multiple interacting, dysregulated immune cell pop-
ulations. To better capture this systemic inflammatory
milieu, composite indices such as the systemic immune-
inflammation index (SII) and the systemic inflammation re-
sponse index (SIRI) have been proposed. Emerging evi-
dence suggests that these markers are useful for predicting
complications such as gestational diabetes and preeclamp-
sia [16–18], although their predictive role in PPROM com-
plicated by HCA remains insufficiently characterized.

In light of these considerations, the present study
was designed to systematically assess and compare several
CBC-derived inflammatory indices, including NLR, PLR,
SII, and SIRI, for their ability to predict HCA in women
with PPROM and to explore potential dose–response rela-
tionships with HCA risk.

2. Methods
2.1 Study Design and Population

This retrospective study included all women admitted
with a diagnosis of PPROM at our hospital between July
2017 and July 2025.

Inclusion criteria were as follows: (1) maternal age
≥18 years; (2) singleton pregnancy; (3) fulfillment of the
diagnostic criteria for PPROM; and (4) gestational age
28+0–36+6 weeks.

Exclusion criteria were as follows: (1) hematological
disorders or malignant tumors; (2) severe medical or sur-
gical comorbidities, including autoimmune diseases (e.g.,
systemic lupus erythematosus), active infections (e.g., uri-
nary tract infection, upper respiratory tract infection), and
preeclampsia; (3) need for immediate termination of preg-
nancy due to other obstetric complications, such as placenta
previa or placental abruption; and (4) massive missing clin-
ical data.

This study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. The protocol was re-
viewed and approved by the Institutional Ethics Committee
of Beijing Chao-Yang Hospital, Capital Medical University
(Approval No. 2025-Ke-865). Given the retrospective de-
sign of the study, all patient data were anonymized, and the
requirement for written informed consent was waived by
the ethics committee.

2.2 Diagnosis and Grouping
PPROM was diagnosed based on the presence of at

least two of the following criteria [1]: (1) spontaneous fluid
leakage reported by the patient; (2) visualization of fluid
pooling in the posterior fornix on sterile speculum exami-
nation; and (3) a positive nitrazine (pH) test indicating al-
kaline amniotic fluid (typically pH ≥7.0) compared with
normal vaginal pH (approximately 4.5–6.0).

Postpartum placental pathology served as the refer-
ence standard for diagnosis. Placental, membrane, and um-
bilical cord specimens were evaluated independently by

experienced pathologists blinded to clinical information.
HCA was staged and graded according to the Redline cri-
teria [19], which classify inflammation based on both the
depth of neutrophil infiltration and the intensity of the in-
flammatory process: Stage 0, no inflammation; Stage I,
confined to the decidua or subchorionic space; Stage II,
extending to chorion and/or amnion; and Stage III, necro-
tizing chorioamnionitis indicating severe intrauterine infec-
tion. Grades reflect the intensity of the acute inflammatory
response: Grade 1, mild-to-moderate acute inflammation;
and Grade 2, severe acute inflammation. Sampling and re-
porting procedures followed the Amsterdam consensus on
placental pathology [20] to ensure comparability. In line
with previous studies [21,22], Stage 0 and I were classified
as non-HCA, and Stage II and III were classified as HCA.

2.3 Data Collection
Clinical data were extracted from the hospital’s elec-

tronic medical records, including:
Maternal characteristics: age, body mass index

(BMI), gravidity, parity, and history of miscarriage.
Clinical features: gestational age at PPROM, latency

period (time from rupture to delivery), and mode of deliv-
ery.

Neonatal outcomes: 1- and 5-minute Apgar scores,
neonatal intensive care unit (NICU) admission, and low
birth weight (<2.5 kg).

Laboratory data: the most recent pre-delivery blood
tests, including WBC, neutrophils, lymphocytes, mono-
cytes, platelets, and CRP.

2.4 Calculation of Inflammatory Indices
Inflammatory indices derived from CBC parameters

were calculated as follows:
NLR = neutrophils / lymphocytes.
PLR = platelets / lymphocytes.
Lymphocyte-to-Monocyte Ratio (LMR) = lympho-

cytes / monocytes.
SII = (platelets × neutrophils) / lymphocytes.
SIRI = (neutrophils × monocytes) / lymphocytes.
Neutrophil-to-Platelet Ratio (NPR) = neutrophils /

platelets.

2.5 Statistical Analysis
Normality of continuous variables was assessed. Nor-

mally distributed data are presented as the mean± standard
deviation (SD) and were compared using the independent-
samples t-test. Non-normally distributed data are presented
as the median (interquartile range, IQR) and were com-
pared using the Mann-Whitney U test. Categorical vari-
ables are presented as n (%) and were compared using the
chi-square test or Fisher’s exact test, as appropriate. Vari-
ables with p < 0.05 in between-group comparisons were
entered into univariate logistic regression; those with p <

0.05 were subsequently analyzed using multivariable logis-
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Table 1. Clinical characteristics of pregnant women and neonatal outcomes in the two groups.
Variables Total (n = 197) Non-HCA group (n = 152) HCA group (n = 45) Statistic p-value

Age, years (mean ± SD) 32.72 ± 3.80 32.91 ± 3.83 32.07 ± 3.65 t = 1.31 0.193
BMI, kg/m2 (mean ± SD) 22.94 ± 3.58 22.98 ± 3.69 22.81 ± 3.18 t = 0.28 0.781
First pregnancy, n (%) χ2 = 0.03 0.857

No 29 (14.72) 22 (14.47) 7 (15.56)
Yes 168 (85.28) 130 (85.53) 38 (84.44)

Primipara, n (%) χ2 = 0.01 0.939
No 71 (36.04) 55 (36.18) 16 (35.56)
Yes 126 (63.96) 97 (63.82) 29 (64.44)

History of miscarriage, n (%) χ2 = 0.09 0.760
No 135 (68.53) 105 (69.08) 30 (66.67)
Yes 62 (31.47) 47 (30.92) 15 (33.33)

Gestational age at rupture, n (%) χ2 = 18.34 <0.001
≤34 weeks 52 (26.40) 29 (19.08) 23 (51.11)
>34 weeks 145 (73.60) 123 (80.92) 22 (48.89)

Rupture to delivery time >48 h, n (%) χ2 = 16.46 <0.001
No 143 (72.59) 121 (79.61) 22 (48.89)
Yes 54 (27.41) 31 (20.39) 23 (51.11)

Mode of delivery, n (%) χ2 = 0.04 0.849
VD 129 (65.48) 99 (65.13) 30 (66.67)
CS 68 (34.52) 53 (34.87) 15 (33.33)

Apgar score (1 min) (mean ± SD) 9.69 ± 0.88 9.74 ± 0.70 9.51 ± 1.31 t = 1.52 0.129
Apgar score (5 min) (mean ± SD) 9.90 ± 0.40 9.93 ± 0.27 9.80 ± 0.66 t = 1.33 0.190
Transferred to NICU, n (%) χ2 = 0.56 0.454

No 43 (21.83) 35 (23.03) 8 (17.78)
Yes 154 (78.17) 117 (76.97) 37 (82.22)

Neonatal weight <2.5 kg, n (%) χ2 = 11.29 <0.001
No 121 (61.42) 103 (67.76) 18 (40.00)
Yes 76 (38.58) 49 (32.24) 27 (60.00)

t: t-test, χ2: Chi-square test. SD, standard deviation; BMI, body mass index; VD, vaginal delivery; CS, Cesarean section; NICU, neonatal
intensive care unit; HCA, histologic chorioamnionitis.

tic regression to identify independent predictors. Predictive
performance was evaluated using receiver operating char-
acteristic (ROC) curves, with area under the curve (AUC)
and 95% CIs reported. The Youden index was used to de-
termine the optimal cutoff value, and overall accuracy at
that cutoff was calculated as (true positives + true nega-
tives)/total. Restricted cubic spline (RCS) models, with
knots at the 10th, 25th, 50th, and 90th percentiles of SIRI,
were used to explore potential dose–response relationships
with HCA risk. Both linearity and nonlinearity were tested,
and likelihood ratio tests compared spline and linear mod-
els. A two-piecewise logistic regression model was addi-
tionally applied to explore a potential threshold effect. All
statistical analyses were conducted using SPSS version 26.0
(IBM Corp., Armonk, NY, USA) and R version 4.4.2 (R
Foundation for Statistical Computing, Vienna, Austria). A
two-sided p< 0.05 was considered statistically significant.

3. Results
3.1 Clinical and Neonatal Characteristics of the Cohort

This study enrolled 197 patients with PPROM, in-
cluding 45 (22.8%) classified in the HCA group and 152
(77.2%) in the non-HCA group. The groups showed no
significant differences in age, BMI, primiparity, first preg-
nancy rate, or history of miscarriage (all p > 0.05), in-
dicating comparable baseline characteristics. However,
PPROM-related clinical features and neonatal outcomes
differed between the groups (Table 1). Compared with the
non-HCA group, the HCA group had an earlier gestational
age at membrane rupture (≤34 weeks: 51.11% vs. 19.08%,
p < 0.001) and a longer rupture-to-delivery interval (>48
hours: 51.11% vs. 20.39%, p < 0.001). Low birth weight
(<2.5 kg) was more common in the HCA group (60.00%
vs. 32.24%, p < 0.001). No significant differences were
observed in mode of delivery, Apgar scores, or NICU ad-
mission rates.
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Table 2. Laboratory parameters and CBC-derived inflammatory indices in the two groups.
Variables Total (n = 197) Non-HCA group (n = 152) HCA group (n = 45) Statistic p-value

WBC (109/L) 10.74 ± 3.29 10.12 ± 2.83 12.84 ± 3.86 t = –4.38 <0.001
Neutrophils (109/L) 7.69 (5.75, 10.59) 7.28 (5.64, 9.41) 10.37 (7.67, 13.44) Z = –4.35 <0.001
Lymphocytes (109/L) 1.54 (1.28, 1.91) 1.55 (1.32, 1.95) 1.54 (1.09, 1.79) Z = –1.49 0.136
Monocytes (109/L) 0.55 (0.41, 0.67) 0.51 (0.39, 0.62) 0.65 (0.53, 0.79) Z = –3.69 <0.001
Red blood cells (1012/L) 3.82 ± 0.56 3.82 ± 0.60 3.79 ± 0.38 t = 0.30 0.765
HB (g/L) 118.77 ± 11.34 119.11 ± 11.81 117.60 ± 9.63 t = 0.78 0.433
PLT (109/L) 193.00 (163.00, 225.00) 191.50 (159.00, 224.00) 198.00 (172.00, 236.00) Z = –1.32 0.187
CRP (mg/L) 2.86 (1.00, 6.09) 2.16 (0.92, 5.62) 5.80 (2.23, 11.48) Z = –3.74 <0.001
HCT (%) 35.37 ± 3.24 35.50 ± 3.35 34.90 ± 2.81 t = 1.09 0.276
Albumin (g/L) 35.77 ± 2.38 35.66 ± 2.35 36.16 ± 2.47 t = –1.26 0.211
NLR 4.55 (3.31, 7.28) 4.30 (3.18, 6.25) 6.65 (4.11, 11.53) Z = –4.03 <0.001
PLR 121.80 (93.49, 162.80) 116.01 (90.51, 151.93) 143.61 (115.79, 189.90) Z = –2.89 0.004
LMR 3.00 (2.41, 3.93) 3.20 (2.68, 4.03) 2.37 (1.60, 3.23) Z = –4.37 <0.001
SII 984.21 (625.03, 1434.48) 849.50 (592.98, 1232.22) 1559.11 (818.57, 2219.67) Z = –4.44 <0.001
SIRI 2.35 (1.65, 4.26) 2.19 (1.57, 3.49) 4.26 (2.39, 7.48) Z = –4.63 <0.001
NPR 0.04 (0.03, 0.06) 0.04 (0.03, 0.05) 0.05 (0.04, 0.07) Z = –3.12 0.002
CBC, complete blood count; WBC, white blood cell count; HB, hemoglobin; PLT, platelet; CRP, C-reactive protein; HCT, hematocrit;
NLR, neutrophil-to-lymphocyte Ratio; PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte Ratio; SII, systemic immune-
inflammation index; SIRI, systemic inflammation response index; NPR, neutrophil-to-platelet ratio.

Table 3. ROC curve analysis of CBC-derived inflammatory indices for predicting HCA.
Variables AUC (95%CI) Accuracy Sensitivity Specificity Cutoff

NLR 0.698 (0.607–0.789) 0.653 0.684 0.644 5.448
PLR 0.642 (0.552–0.732) 0.625 0.625 0.625 133.95
NPR 0.653 (0.559–0.748) 0.678 0.566 0.711 0.040
LMR 0.715 (0.618–0.812) 0.360 0.158 0.422 2.415
SII 0.718 (0.627–0.809) 0.662 0.796 0.622 1328.551
SIRI 0.727 (0.633–0.822) 0.683 0.737 0.667 3.128
ROC, receiver operating characteristic; AUC, area under the curve.

Table 4. Univariate and multivariate logistic regression analyses of risk factors for HCA.

Variables
Univariate Multivariate

β SE Wald p-value OR (95%CI) β SE Wald p-value OR (95%CI)

Gestational age at
rupture

>34 weeks 1.000 (Reference) 1.000 (Reference)
≤34 weeks 1.489 0.363 16.867 <0.001 4.434 (2.178 –9.027) 0.818 0.508 2.592 0.108 2.267 (0.837–6.140)

Rupture to delivery
time >48 h
No 1.000 (Reference) 1.000 (Reference)
Yes 1.406 0.360 15.280 <0.001 4.081 (2.016–8.260) 0.663 0.507 1.711 0.191 1.940 (0.718–5.242)

CRP 0.080 0.023 12.617 <0.001 1.084 (1.037–1.133) 0.051 0.025 3.964 0.046 1.052 (1.001–1.106)
SIRI 0.260 0.062 17.472 <0.001 1.297 (1.148–1.465) 0.172 0.067 6.538 0.011 1.188 (1.041–1.356)
OR, odds ratio; SE, standard error.

3.2 Comparison of Laboratory Parameters and
CBC-Derived Indices

As shown in Table 2, systemic inflammatory marker
levels were significantly higher in the HCA group than in
the non-HCA group. The WBC count, absolute neutrophil
count, absolute monocyte count, and CRP levels were all
elevated in the HCAgroup (all p< 0.001). Accordingly, the

calculated CBC-derived inflammatory indices also differed
between groups. MedianNLR (6.65 vs. 4.30), PLR (143.61
vs. 116.01), NPR (0.05 vs. 0.04), SII (1559.11 vs. 849.50),
and SIRI (4.26 vs. 2.19) were higher in the HCA group (all
p < 0.05), whereas LMR was lower (2.37 vs. 3.20, p <

0.001).
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Table 5. Threshold effect analysis of SIRI on HCA risk.
Outcome OR (95% CI) p-value

Model 1: Single-term logistic regression 1.175 (1.028–1.344) 0.018
Model 2: Two-piecewise logistic regression (exploratory)
Inflection point 1.311

<1.311 0.599 (0.001–378.515) 0.876
≥1.311 1.197 (1.036–1.384) 0.015

p-value for log-likelihood ratio test <0.001

Fig. 1. Predictive value and stratification performance of inflammatory indices for histologic chorioamnionitis in PPROM. (A)
ROC curves of different inflammatory indices, including NLR, PLR, LMR, SII, NPR, and SIRI, for the prediction of HCA in patients
with PPROM. (B) Stacked bar plot showing the distribution of HCA and non-HCA cases according to the SIRI cutoff value (3.128).

3.3 Diagnostic Efficacy of CBC-Derived Inflammatory
Indices for HCA

To assess the predictive performance of these indices
for HCA, ROC curve analysis was conducted (Table 3 and
Fig. 1A). SIRI demonstrated the strongest predictive perfor-
mance, with an AUC of 0.727 (95% CI: 0.633–0.822), out-
performing SII (AUC = 0.718), LMR (AUC = 0.715), NLR
(AUC = 0.698), NPR (AUC = 0.653), and PLR (AUC =
0.642). Based on the optimal cutoff for SIRI (3.128), deter-
mined using the Youden index, sensitivity was 73.7% and
specificity was 66.7%. The grouped stacked bar chart strat-
ified by the SIRI cutoff (Fig. 1B) indicates a substantially
higher number of HCA cases in the elevated SIRI subgroup
(≥3.128) compared with the low SIRI subgroup (<3.128).

3.4 Independent Predictive Factor Analyses for HCA

To determine the independent risk factors for HCA,
variables that were statistically significant in the univariate
analysis (gestational age at rupture ≤34 weeks, rupture-to-
delivery time >48 h, CRP, and SIRI) were included in the
logistic regression model (Table 4). In the univariate analy-

sis, all four variables were significantly associated with the
risk of HCA. However, after simultaneous inclusion in the
multivariate logistic regression model, only SIRI and CRP
remained independent predictive factors for HCA. For each
unit increase in SIRI, the risk of HCA increased by 18.8%
(adjusted OR: 1.188, 95% CI: 1.041–1.356, p = 0.011).
Similarly, for every unit increase in CRP (mg/L), the risk
of HCA increased by 5.2% (adjusted OR: 1.052, 95% CI:
1.001–1.106, p = 0.046). Gestational age at rupture and la-
tency periodwere no longer statistically significant after ad-
justing for inflammatory indicators.

3.5 RCS and Piecewise Linear Regression Analyses

Given that SIRI was the strongest independent pre-
dictor of HCA in the multivariable analysis, we further
explored the dose-response relationship between SIRI and
the risk of HCA. RCS modeling suggested an overall in-
creasing trend in HCA risk with increasing SIRI values.
Although the formal nonlinearity test was not statistically
significant (p > 0.05), visual inspection suggested a rela-
tively flat curve at lower SIRI values and a steeper slope at
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Fig. 2. RCS analysis of the association between SIRI and the risk of HCA. RCS, restricted cubic spline.

higher values, indicating a possible threshold-like pattern.
Therefore, an exploratory two-piecewise logistic regression
model was fitted. The likelihood ratio test suggested an im-
proved model fit compared with a single linear term (p <

0.001), with an estimated inflection point at SIRI = 1.311.
However, effect estimates below the inflection point were
highly imprecise (wide CIs), indicating limited information
in that range. Accordingly, these findings should be consid-
ered hypothesis-generating and require validation in larger,
prospective cohorts (Table 5 and Fig. 2).

4. Discussion
This study systematically evaluated multiple CBC-

derived inflammatory indices for predictingHCA inwomen
with PPROM. Among the tested indices, SIRI showed the
best discriminatory performance and remained indepen-
dently associated with HCA after adjustment, together with
CRP. Consistent with previous studies, women in the HCA
group exhibited a more pronounced SIRI than those in the
non-HCA group.

In exploratory analyses, we observed evidence sug-
gesting potential nonlinearity in the association between
SIRI and the risk of HCA. RCS modeling with four knots,
together with piecewise regression, indicated that the re-
lationship may vary across the distribution of SIRI rather
than follow a strictly linear pattern. Specifically, at lower
SIRI levels, changes in SIRI were not strongly associated
with HCA risk, whereas higher values were associated with

a steeper increase in risk. These findings should be in-
terpreted cautiously, as the analyses were exploratory and
based on a retrospective, single-center cohort. The iden-
tified inflection point should not be considered a clinical
threshold but rather a hypothesis-generating observation
that warrants confirmation in larger, prospective studies.

Consistent with previous studies, women in the HCA
group exhibited a more pronounced SIRI than those in the
non-HCA group. Traditional markers such as NLR, PLR,
and CRP were all significantly elevated, supporting their
role as indicators of infection and inflammation [23]. In
our study, the AUC of NLR for predicting HCA was 0.698,
which is comparable to some reports but differs from oth-
ers [10,11]. These discrepancies may reflect heterogeneity
in study populations, pathological definitions, and the tim-
ing of blood sampling. Importantly, SIRI achieved higher
discrimination than NLR and SII in our analysis. Recent
studies have increasingly explored composite CBC-derived
indices and multivariable models to improve risk stratifica-
tion for placental inflammation and related outcomes (e.g.,
latency) in PPROM [24–27], and our findings provide ad-
ditional evidence that SIRI may serve as a useful adjunc-
tive marker. Notably, we did not assume strict linearity a
priori; instead, we evaluated potential nonlinearity and an
exploratory threshold-like pattern, which warrants indepen-
dent validation.

Biologically, SIRI calculated from peripheral neu-
trophil, monocyte, and lymphocyte counts [28] and is of-
ten interpreted as a composite marker of innate immune
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activation relative to lymphocyte-mediated immune regu-
lation [15]. In HCA and PPROM, neutrophils and mono-
cyte/macrophage lineage cells are recruited to gestational
tissues and release cytokines and chemokines, as along
with effector mechanisms such as neutrophil extracellu-
lar traps (NETs) and proteases; these processes have been
implicated in inflammatory amplification and extracellu-
lar matrix degradation within the fetal membranes [15,29–
31]. Toll-like receptor signaling in amniotic epithelial and
other gestational cells can activate NF-κB–dependent path-
ways and promote prostaglandin production, linking in-
trauterine inflammation to cervical ripening and uterine ac-
tivity [15,32]. At the same time, impaired lymphocyte-
mediated immune regulation [e.g., Th17-skewed responses
and an altered regulatory T cell (Treg)/forkhead box P3
(FOXP3)+ T-cell phenotype under inflammatory stimula-
tion] may weaken maternal–fetal immune tolerance and
perpetuate inflammation [33,34]. This innate immune-
dominant pattern is consistent with descriptions of fetal
inflammatory response syndromes triggered by intrauter-
ine infection and inflammation [35]. NETs and neutrophil
elastase have also been implicated in infection and inflam-
mation and in membrane weakening in PPROM [36,37].
Classic descriptions of the fetal inflammatory response syn-
drome further support the systemic nature of this infection-
driven inflammatory state [38]. Clinically, studies suggest
that single inflammatory markers may have limited predic-
tive value for HCA in PPROM, whereas composite indices
integrating multiple leukocyte lineages (e.g., NLR, SII, and
SIRI) may better reflect overall inflammatory burden and
provide improved discrimination [27,39].

The clinical implications of our findings should be in-
terpreted in context. Because SIRI is noninvasive, inexpen-
sive, and readily available from routine CBC testing, it may
serve as a useful adjunct to existing clinical and laboratory
assessments when estimating the likelihood of placental in-
flammation in PPROM. However, these estimates were de-
rived from a retrospective single-center cohort, and the ex-
ploratory inflection point identified by piecewise model-
ing should not be interpreted as a validated clinical thresh-
old. Future multicenter prospective studies should evalu-
ate whether incorporating SIRI into prediction models im-
proves calibration, discrimination, and clinical outcomes
compared with current practice.

Limitations

Several limitations should be acknowledged. First,
this was a single-center retrospective study with a limited
sample size, and the number of HCA cases was relatively
small (n = 45), resulting in group imbalance and reduced
precision, particularly for spline and piecewise analyses.
Second, HCAwas diagnosed postpartum based on placental
pathology, which may introduce interobserver variability
despite blinded dual review and limits immediate antepar-
tum applicability. Third, residual confounding cannot be

excluded, and long-term neonatal outcomes were not avail-
able. The observed incidence of HCA in our cohort (22.8%)
was lower than that reported in some series, underscoring
the need for external validation across diverse populations
and pathological practices.

5. Conclusions
In conclusion, maternal peripheral blood SIRI is an

inexpensive and readily available biomarker derived from
routine CBC testing and showed the best discriminatory
performance for HCA among the evaluated indices in
women with PPROM. SIRI and CRP remained indepen-
dently associated with HCA in the multivariable analy-
sis. Exploratory spline and piecewise modeling suggested
a potential change in the risk slope at higher SIRI values;
however, this observation requires confirmation in larger
prospective multicenter cohorts. Future studies should fo-
cus on external validation and on whether combining SIRI
with clinical variables improves predictive performance
and maternal and neonatal outcomes.
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