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ABSTRACT
Aims: This study aimed to investigate the relationship between systemic immune inflammation (SII) and response indices 
(SIRI), which are new markers of systemic inflammation derived from immune cells, and preterm premature rupture of 
membranes (PPROM), as well as adverse pregnancy outcomes.
Methods: The retrospective study included 75 women with singleton pregnancies complicated by PPROM between the 24th 
and 34th gestational week and 75 healthy pregnant women who delivered at term without any additional diseases (control 
group). Inflammation indices were calculated based on neutrophil (N), platelet (P), lymphocyte (L), and monocyte (M) counts 
as follows: The neutrophil-to-lymphocyte ratio (NLR)=N/L; the platelet-to-lymphocyte ratio (PLR)=P/L; SII=(N×P)/L; and 
SIRI=(N×M)/L.
Results:  The median NLR (4.8 vs. 3.5, p <0.001), median PLR (145.1 vs. 126.5, p<0.001), median SII (1208.6 vs. 807.4, 
p<0.001), and median SIRI (3.1 vs. 2.0, p<0.001) were higher in the PPROM group compared to the control group. Multiple 
logistic regression analysis showed that increased SIRI (OR= 7.05, p=0.010), as well as increased C-reactive protein levels were 
determined as independent predictors of PPROM. In the PPROM group, the SIRI was higher in the presence of combined 
complications compared to without complications (3.4 vs. 2.5, p<0.001). The SIRI showed superior diagnostic performance in 
predicting the presence and complications of PPROM compared to other inflammation indices.
Conclusion: The PPROM group had higher leukocyte-based inflammation indices compared to the control group. Due to the 
superior diagnostic performance of the SIRI in distinguishing both PPROM and combined complications compared to other 
leukocyte-based inflammation indices, it may serve as a significant screening tool for PPROM.
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INTRODUCTION
Preterm premature rupture of membranes (PPROM) is 
defined as the rupture of the membranes prior to 37 weeks 
of gestation, occurring without any initiation of labor.1 It 
complicates about 3% of pregnancies and heightens the 
risk of chorioamnionitis, placental abruption, preterm 
birth, and neonatal challenges such as respiratory distress 
syndrome, necrotizing enterocolitis, and intraventricular 
hemorrhage.2 Although the exact pathophysiological 
mechanism of PPROM has not been clearly defined, it is 
widely recognized that inflammation plays a significant 
role in the rupture of fetal membranes.3 This is consistent 
with the inclusion of antibiotic administration in the 
clinical management of PPROM.4

It has been established that PPROM can occur with intra-
amniotic infection (detectable microorganisms along with 
high interleukin-6 (IL-6) concentrations in the amniotic 
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fluid), sterile intra-amniotic inflammation (high IL-6 
concentrations without detectable microorganisms), 
or without intra-amniotic inflammation (low IL-6 
concentrations).5 On the other hand, changes in enzymes 
such as tropoelastins, elastin cross-linking enzymes, 
lysyl oxidase, and lysyl oxidase-like enzymes, which 
are involved in the amniotic extracellular matrix and 
contribute to the mechanical function of the amnion, 
could make the membrane more prone to early rupture.6 
Additionally, the intrauterine environment undergoes 
redox changes during pregnancy. Imbalanced redox 
changes can lead to the accumulation of reactive oxygen 
species (ROS), and an excessive release of cytokines, 
chemokines, growth factors, and matrix metalloproteases 
(MMPs).7 For these reasons, the inflammatory response 
triggered by the immune system may play a significant 
role in the development of PPROM.
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PPROM, characterized by infection and inflammation, 
can lead to an excessive release of immune cells.8 
Leukocytes and their subtypes obtained from a complete 
blood count serve as the first line of defense in an 
inflammatory milieu.9 In this context, several studies 
have reported a significant relationship between various 
inflammatory markers and PPROM.10-14 However, 
biomarkers involving more comprehensive immune cells 
may enhance the predictive ability of PPROM. 

In the landscape of modern medicine, the search 
for comprehensive and reliable biomarkers to gauge 
individuals’ overall health and prognostic potential has 
become increasingly important.15,16 Within this realm, 
systemic immune inflammation (SII) and response 
(SIRI) indices have emerged as promising candidates 
for providing deeper insights into the functioning of the 
immune system and their potential implications across 
various medical conditions.17,18 The SII, which is an 
indicator of inflammatory status, is calculated by platelet 
count × neutrophil count/lymphocyte count,19 while the 
SIRI, which is an indicator of the balance between the 
inflammatory response and immune status, is calculated 
by neutrophil count × monocyte count/lymphocyte 
count.20 These indices are reported to have significant 
diagnostic performance in various diseases.17-22  
However, the diagnostic performance of these indices 
regarding PPROM or adverse pregnancy outcomes has 
not yet been sufficiently investigated.

We hypothesized that there might be an association 
between leukocyte-based inflammatory indices and 
PPROM. Thus, this study aimed to investigate the 
relationship SII and SIRI indices, which are new markers 
of systemic inflammation derived from immune cells, 
and PPROM, as well as adverse pregnancy outcomes.

METHODS
Following the principles set forth in the Declaration of 
Helsinki, this retrospective study was conducted at the 
Kocaeli Derince Training and Reseach Hospital Gynecology 
Clinic between January 2022 and December 2022. The study 
was carried out with the permission of Kocaeli Derince 
Training and Reseach Hospital Clinical Researches Ethics 
Committee (Date: 12.01.2023, Decision No: 2023-001). The 
local ethics committee waived the requirement of informed 
consent due to the retrospective nature of the research.

Study Population 
A total of 256 women with singleton pregnancies 
complicated by PPROM between the 24th and 34th 
gestational week were evaluated retrospectively. The 
exclusion criteria were multiple pregnancy, smoking or 
substance abuse, maternal infection (positive cultures 
of urine, blood, throat swab and cervical swab), fetal 

infection (positive maternal serum tests indicating acute 
intrauterine infection test results of toxoplasmosis, 
cytomegalovirus, rubella or any other microorganism such 
as anti- cytomegalovirus immunoglobulin-M), gestational 
or pregestational diabetes mellitus, all types of hypertensive 
diseases of pregnancy, hematologic or autoimmune 
diseases, malignancies, poor nutritional status (body mass 
index <18.5 kg/m2),23 being on any medication except 
antenatal supplements, history of invasive procedure 
or surgery during pregnancy, insufficient cervix, and 
antenatal trauma. Women with pregnancies complicated 
with PPROM but who received any treatment of antenatal 
corticosteroids, magnesium, or antibiotherapy before 
admission were also excluded. After this exclusion process, 
70 women with singleton pregnancies complicated with 
PPROM between the 24th and 34th gestational week were 
enrolled in this study. The control group was comprised 
of pregnant women who delivered at term without any 
additional diseases and were matched 1:1 in terms of 
gestational age with the PPROM group.

Study Protocol
PPROM was diagnosed under sterile speculum 
examination either with the visualization of amniotic 
leakage from the cervix or with the detection of an 
amniotic protein called insulin-like growth factor binding 
protein in the posterior fornix (Amni Sure, QIAGEN, 
Germantown, USA) complying with the guidelines.1 After 
PPROM diagnosis, the pregnant women were admitted to 
the hospital. After the first blood sample for this study was 
drawn, a single course of antenatal corticosteroids and 
antibiotic prophlaxis were administered. Upon admission, 
1 gram of azithromycin, orally, and 2 grams of ampicillin, 
intravenously, were administered every 6 h for the first 
2 days, followed by 500 mg of amoxicillin, orally, every 
8 h for an additional 5 days. This prophylaxis complied 
with the ACOG Guidelines.24 Delivery was planned at 
the 34th week of gestational age unless chorioamnionitis, 
placental abruption, or fetal distress were present.1 From 
hospitalization to delivery, the physical and laboratory 
signs and findings of chorioamnionitis, placental 
abruption, or fetal distress were investigated.

The demographic and clinical data, such as maternal age, 
gravida, parity, abortus, gestational week at amniorrhexis, 
number of days until delivery, delivery mode, birth weight, 
gender, examination findings, PPROM complications, 
need for neonatal intensive care unit (NICU) admission, 
and days of stay were extracted from the electronic 
records of the patients. Infants were stratified according 
to their birth weight into the following categories: those 
weighing 2500 grams or more were classified as having 
a normal birth weight, those below 2500 grams as low 
birth weight, those below 1500 grams as very low birth 
weight, and those under 1000 grams as extremely low 
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birth weight. Infants with a gestational age of 37 weeks 
and above were categorized as term, those between 34-
37 weeks as late preterm, those between 32-34 weeks as 
moderate preterm, those between 28-32 weeks as very 
preterm, and those below 28 weeks as extremely preterm.25 
Blood samples of all patients were taken at admission. All 
samples were analyzed in a single laboratory using the 
same methodology as described below.

Laboratory Parameters
A Sysmex XN-1000 hematology analyzer (Sysmex USA, 
Inc. Lincolnshire, IL, USA) was used to evaluate the venous 
blood samples of the patients. The levels of hemoglobin 
(photometrically) and C-reactive protein (CRP) 
(immunoturbidimetric method), and the platelet count 
(impedance method) were determined. The urine culture 
test was also used to determine urinary infection diseases.

The inflammation indices were respectively calculated 
as follows: The neutrophil-to-lymphocyte ratio 
(NLR)=neutrophil count/lymphocyte count, platelet-
to-lymphocyte ratio (PLR)=platelet count/lymphocyte 
count, SII=(platelet count × neutrophil count)/
lymphocyte count, and SIRI=(neutrophil count × 
monocyte count)/lymphocyte count.19,20 

Statistical Analysis
All of the data were analyzed with IBM SPSS Statistics 
for Windows 20.0 (IBM Corp., Armonk, NY, USA). 
Numerical data determined to be normally distributed 
based on the results of the Kolmogorov-Smirnov test 
were given as the mean±standard deviation (SD), while 
non-normally distributed variables were given as the 
median (25th-75th quartile). For the comparison of 
numerical data between the control and PPROM groups, 
data exhibiting a normal distribution was analyzed using 
the Student’s T-test, whereas data without a normal 
distribution was analyzed with the Mann-Whitney U 
test. The SIRI levels did not exhibit a normal distribution. 
Therefore, for its comparisons among more than two 
groups, the Kruskall Wallis H test (post-hoc: Dunn test) 
was used. Categorical variables were given as numbers 
and percentages, and inter-group comparisons were 
conducted with the Chi-square and Fisher exact tests. 
Spearman correlation analyses were applied to evaluate 
the relationships between the numerical variables. A 
Spearman correlation coefficient of <0.10 was evaluated 
as a negligible correlation, 0.10-0.39 as a weak correlation, 
0.40-0.69 as a moderate correlation, 0.70-0.89 as a strong 
correlation, and 0.90-1.00 as an almost perfect very strong 
correlation.26 Multivariable logistic regression analysis 
with the backward Wald method was subsequently 
performed to identify any possible independent predictors 
of PPROM. The receiver operating characteristic 
(ROC) curve analysis was applied to assess diagnostic 

performance. Threshold values were determined using the 
Youden index. Comparison of the area under the curves 
(AUC) was performed with a nonparametric approach 
using the theory on generalized U-statistics to generate 
an estimated covariance matrix, as previously reported by 
DeLong et al.27 Significance was accepted at p<0.05 (*) for 
all of the statistical analyses.

RESULTS
The distribution of age, gravida, parity, abortion history, 
and previous birth history was similar between the 
PPROM and the control groups. The mean gestational 
age at diagnosis for the PPROM group was 30.1±3.7 
weeks, the median latent period was 8 days, and the 
rate of the amnisure test was 24.3%. In the women with 
PPROM, oligohydramnios was detected in 30% and 
anhydramnios in 20%. Their basic characteristics are 
shown in Table 1.

Table 1. Demographic and clinical characteristics of the patients.
Variables Control 

group
n=70

PPROM 
group
n=70

p

Age, years 27.9±5.3 28.3±6.1 0.679
Gravida 3 (2-4) 3 (2-4) 0.905
Parity 1 (0-1) 1 (0-2) 0.715
Abortus 0 (0-1) 0 (0-1) 0.986
Previous birth history, n (%)   0.407
No 27 (38.6) 22 (31.4)
Vaginal delivery 24 (34.3) 32 (45.7)
Caesarean section 19 (27.1) 16 (22.9) -
Gestational age at diagnosis, week - 30.1±3.7 -
Latent period, days - 8 (4-18)  
Cervical dilatation, n (%)   <0.001*
Yes - 39 (55.7)
No 70 (100) 31 (44.3)  -
Amnisure test, n (%) - 17 (24.3)  
Amniotic fluid index, n (%)   <0.001*
Normal 70 (100) 35 (50.0)
Oligohydramnios - 21 (30.0)
Anhydramnios - 14 (20.0)  
Fetal gender, n (%)   0.854
Female 20 (28.6) 22 (31.4)
Male 50 (71.4) 48 (68.6)
Data are shown as mean ±SD or median (25th-75th quartile) or number and 
percentage (%).  Abbreviations: PPROM, preterm premature rupture of membranes.

The mean hemoglobin level, mean leukocyte count, 
mean platelets count, mean neutrophil count, and mean 
monocytes count, and the median CRP level were higher 
in the PPROM group compared to the control group, 
while the median leukocyte count was lower. The median 
NLR (4.8 vs. 3.5, p<0.001), median PLR (145.1 vs. 126.5, 
p<0.001), median SII (1208.6 vs. 807.4, p<0.001), and 
median SIRI (3.1 vs. 2.0, p<0.001) were higher in the 
PPROM group compared to the control group (Table 2).



519

 Küçükbaş et al. Inflammation indices in PPROMJ Med Palliat Care. 2023;4(5):516-523

Table 2. Comparison of the laboratory findings between the 
control and preterm premature rupture of membranes groups.

Variables Control group
n=70

PPROM group
n=70 p

Hemoglobin, g/dl 10.7±1.1 11.3±1.6 0.006*
Leukocytes, ×103/µl 9.0±2.0 11.9±3.3 <0.001*
Platelets, ×103/µl 233.4±64.4 252.2±71.2 0.103
Neutrophils, ×103/µl 6.5±1.4 8.2±1.5 <0.001*
Lymphocytes, ×103/µl 1.9 (1.6-2.1) 1.7 (1.5-1.9) 0.042*
Monocytes, ×103/µl 0.6±0.2 0.7±0.3 <0.001*
NLR 3.5 (3-4) 4.8 (3.9-5.9) <0.001*

PLR 126.5 
(108.5-145.2)

145.1 
(117.3-180.8) 0.001*

SII 807.4 
(636.7-956)

1208.6 
(852.9-1524.1) <0.001*

SIRI 2.0 (1.6-2.5) 3.1 (2.4-4.3) <0.001*
PDW, % 15.5±2.7 17.2±2.9 <0.001*
RDW, % 14.4±2.2 14.9±1.8 0.158
MCV, fL 87.9±6.3 89.6±7.8 0.173
MPV, fL 8.8±1.0 9.0±0.8 0.170
CRP, mg/L 1 (0.2-3.1) 8 (3.1-24.0) <0.001*
Data are shown as mean ±SD or median (25th-75th quartile) or number and percentage 
(%).  Abbreviations: CRP, C-reactive protein; MCV, mean corpuscular volume; MPV, 
mean platelet volume; NLR, neutrophil-to-lymphocyte ratio; PDW, platelet distribution 
width;  PLR, platelet-to-lymphocyte ratio; PPROM, preterm premature rupture of 
membranes; RDW, red cell distribution width; SII, systemic immune inflammation 
index; SIRI, systemic inflammation response index.

Among the potential confounding factors associated with 
PPROM, hemoglobin, SII, SIRI, platelet distribution width 
(PDW), and CRP were included in the multivariable logistic 
regression model. Leukocytes or their subtypes, NLR, and 
PLR were not included in the multivariable regression model 
because they caused multicollinearity with the SII and SIRI 
values. Increased SIRI and CRP levels were determined 
as independent predictors of PPROM. Accordingly, a 1% 
increase in the SIRI index increased the risk of PPROM 
by 7.05-fold (OR=7.05, p=0.010) (Table 3). The threshold 
value of the SIRI was found to be >2.7 with 81.2% sensitivity 
and 79.1% specificity (AUC=0.854, p<0.001). The SIRI 
showed superior diagnostic performance compared to the 
SII in predicting PPROM (Figure 1A).

Table 3.  Independent predictors of preterm premature rupture of 
membranes.

Variables
Univariable regression 

analysis  
 

Multivariable regression 
analysis VIF

OR 95% CI p OR 95% CI p
Hemoglobin 1.41 1.09-1.82 0.008* - - - 1.06
SII 1.04 1.02-1.06 <0.001* - - - 1.56
SIRI 4.6 2.60-8.03 <0.001* 7.05 1.69-57.22 0.010* 1.86
PDW 1.25 1.10-1.43 0.001* - - - 1.14
CRP 2.76 1.34-5.24 <0.001*  1.96 1.09-23.11 0.037* 1.54
CI, confidence interval; CRP, C-reactive protein; OR, odds ratio; PDW, platelet 
distribution width; SII, systemic immune inflammation index; SIRI, systemic 
inflammation response index; VIF, variable important factor.

The mean week of delivery, rates of caesarean section, 
and NICU admission were higher in the PPROM 
group compared to the control group. The neonatal 

outcomes of the PPROM group are presented in detail 
in Table 4. In the PPROM group, there was a moderate 
negative correlation between the SIRI and the week of 
delivery (r=-0.492, p<0.001). In PPROM group, SIRI 
was higher in the presence with complications compared 
to without complications (3.4 vs. 2.5, p<0.001). In the 
women with PPROM who developed complications of 
fetal distress and placental abruption, the median SIRI 
values were similar However, the median SIRI value in 
these complication groups was higher compared to the 
women with PPROM who developed chorioamnionitis 
complications (Fetal distress: 4.0 vs. Placental abruption: 
3.7, vs. Chorioamnionitis: 2.8, p<0.05). In the women 
with PPROM who developed chorioamnionitis 
complications, the median SIRI value was similar to 
those with PPROM without complications (2.8 vs. 2.5, p 
> 0.05). No significant association was found between the 
SIRI values and other neonatal outcomes (Table 5). The 
threshold value of the SIRI in predicting the combined 
complications of PPROM was >3.2 with 74.8% sensitivity 
and 76.4% specificity (AUC=0.781, p<0.001). The SIRI 
showed superior diagnostic performance compared 
to the SII in predicting the combined complications of 
PPROM (Figure 1B).

Table 4. Neonatal outcomes of the control and preterm premature 
rupture of membranes group.

Variables Control group
n=70

PPROM group
n=70 p

Week of delivery 39.4±1.2 31.0±2.7 <0.001*
Mode of delivery, n (%)    0.037*
Vaginal delivery 33 (47.1) 21 (30.0)
Caesarean section 37 (52.9) 49 (70.0)
Prematurity, n (%)    -
Extreme preterm - 19 (27.1)
Very preterm - 22 (31.4)
Moderate preterm - 11 (15.7)
Late preterm - 18 (25.7)
Birth weight, g 3387.8±383.4 1718.1±619.3 <0.001*
Extremely low - 13 (18.6)
Very low - 12 (17.1)
Low - 38 (54.3)
Normal 70 (100) 7 (10.0)
Complication, n (%)    <0.001*
None 70 (100) 45 (64.3)
Fetal distress - 13 (18.6)
Placental abruption - 8 (11.4)
Chorioamnionitis - 4 (5.7)
Neonatal outcome, n (%)    <0.001*
No need for NICU 60 (85.7) 20 (28.6)
NICU admission 10 (14.3) 40 (57.1)
Mortality - 2 (2.9)
Duration of NICU stay, days 7 (5-9) 13 (10-16) <0.001*
Data are shown as mean ±SD or median (25th-75th quartile) or number and 
percentage (%).  NICU, neonatal intensive care unit; PPROM, preterm premature 
rupture of membranes.
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Table 5. Relationship between the SIRI and neonatal outcomes in 
the preterm premature rupture of membranes group

Variables Median (IQR) or 
correlation coefficient (r) p

Week of delivery r=-0.492 <0.001*
Mode of delivery 0.460
Vaginal delivery 3.6 (2.4-4.3)
Caesarean section 3.0 (2.4-4.3)
Prematurity 0.598
 Extreme preterm 3.6 (2.9-5.2)
 Very preterm 3.1 (2.3-4.2)
 Moderate preterm 3.0 (2.4-4.3)
 Late preterm 3.7 (2.3-4.5)
Birth weight - 0.755
Extreme 3.7 (2.9-5.2)
Very low 3.0 (2.6-4.3)
Low 3.1 (2.3-4.2)
Normal 3.6 (1.6-4.5)
Complication 0.031*
None 2.5 (2.1-3.0)
Fetal distress 3.7 (2.8-4.5)
Placental abruption 4.0 (3.5-5.1)
Chorioamnionitis 2.8 (2.2-3.3)
Neonatal outcome 0.582
 No need for NICU 3.5 (2.7-4.2)
 NICU admission 3.0 (2.3-4.7)
 Mortality 4.7 (3.1-6.3)
IQR, 25th-75th quartiles; NICU, neonatal intensive care unit; PPROM, preterm 
premature rupture of membranes.

DISCUSSION
To the best of our knowledge, this study is the first in the 
current literature to highlight the association between 
old and new leukocyte-based inflammatory indices with 
PPROM and adverse pregnancy outcomes. The levels of 
SII and SIRI indices were higher in the PPROM group 

Figure 1. Diagnostic performance assessment of the leukocyte-based inflammatory indices in predicting the presence (A) and combined 
complications (B) of preterm premature rupture of membranes.

compared to the control group. The SIRI was identified 
as an independent predictor of PPROM, demonstrating 
better diagnostic capabilities than other leukocyte-based 
inflammatory indices. The women with PPROM who 
developed complications of fetal distress and placental 
abruption had higher SIRI levels.

The maternal innate immune system plays a significant 
role in all stages of human pregnancy, including the 
integrity of the amniotic membrane and the labor 
process.28 As gestation progresses, the fetal membranes 
experience a systematic collagen degradation process, 
adapting to the rising uterine pressure and expanding 
volume. The regulation of the collagenolytic process 
is facilitated by MMPs.29 During preterm labor, 
leukocytes, especially neutrophils, from the human 
decidua produce multiple inflammatory substances 
and MMPs that disintegrate the extracellular matrix of 
the fetal membranes.7 In cases of PPROM, heightened 
collagenolysis, reduced membrane collagen content, and 
increased MMPs activation have been documented.30 
On the other hand, various epidemiological and 
clinical factors, including maternal reproductive 
system infections, habits like substance abuse, 
smoking, and inadequate nutritional status, along 
with pregnancy-related challenges such as gestational 
bleeding, multiple gestation, and antenatal trauma, 
may exacerbate to inflammation and elevate the risk of 
PPROM.31,32 Therefore, in this study, we omitted patients 
with additional risk factors to assess the impact of 
inflammation on PPROM more objectively.

In the PPROM group, there was a notable difference in 
the levels of neutrophils, lymphocytes, and monocytes 
among the leukocyte subtypes when compared to the 
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control group. Among the potential mechanisms involved 
in the pathogenesis of PPROM is the inflammatory 
response caused by redox changes. These changes lead 
to the release of ROS, cytokines, and MMPs, activating 
the immune system and resulting in neutrophil and 
macrophage infiltration in the fetal membranes.7 This 
is also supported by high leukocyte levels shown in 
previous PPROM studies.33-35 Therefore, there has been 
growing interest in indices derived from complete blood 
counts, which can be easily and inexpensively obtained 
in every hospital, for predicting PPROM. 

Consistent with current findings, many studies have 
shown that the NLR is higher in the PPROM group, 
while there have been conflicting results regarding the 
PLR .13,14,36,37 The conflicting results associated with 
the PLR are attributed to the PLR not changing in 
cases of oligohydramnios and with normal amniotic 
fluid volume.13 In predicting PPROM, the diagnostic 
performance of the NLR varies between 70%-84% 
sensitivity and 58%-90% specificity,13,38 while the 
diagnostic performance of the PLR ranges between 58%-
63% sensitivity and 63%-74% specificity.39,40 To the best 
of our knowledge, this was the first study evaluating the 
diagnostic performance of the SII and SIRI values in 
distinguishing PPROM. In the PPROM patients, the SII 
and SIRI values were higher. On the other hand, some 
inflammatory mechanisms might have contributed to 
identifying only CRP and SIRI as independent predictors 
for PPROM. While elevated levels of CRP in circulation 
can influence leukocyte function through the activation of 
the complement system,41 neutrophils and macrophages 
are involved in the activation and regulation of platelets.42 
It has been shown that platelet indices such as PDW 
and plateletcrit exhibit a low diagnostic performance 
in PPROM.43 This is also consistent with the conflicting 
results of platelet or PLR in the current literature.13,14,36,37 
All of these findings suggest that neutrophil-macrophage 
activation may be more dominant in the inflammatory 
response that plays a role in the pathogenesis of PPROM. 
Consistent with this, in distinguishing PPROM, the 
SIRI demonstrated superior diagnostic performance 
compared to other leukocyte-based inflammatory indices. 
Therefore, the superior diagnostic performance of the 
SIRI can be attributed to the activation of neutrophils and 
macrophages involved in the pathogenesis of PPROM.7 

In PPROM, which complicates approximately 3% of 
pregnancies, maternal inflammation plays a significant 
role in neonatal outcomes.44 Due to inflammation, 
the fetus suffers damage and can experience severe 
complications during the neonatal period, including 
intraventricular hemorrhage, respiratory distress, and 
even neonatal compromise.45 The SIRI was notably 
linked to adverse neonatal outcomes, particularly fetal 

distress, and placental abruption. Fetal distress and 
placental abruption are urgent obstetric situations that 
necessitate immediate delivery. They often result in a 
grim prognosis for newborns due to the lack of time 
for antenatal corticosteroid administration, leaving 
preterm infants vulnerable to complications associated 
with prematurity. Previous studies have shown that SII, 
as well as the NLR and PLR, are significant predictors 
for forecasting sepsis or adverse neonatal outcomes in 
PPROM.14,39,46 However, the SIRI was more successful 
in predicting composite complications than SII, the 
NLR, and PLR. Therefore, the SIRI, which encompasses 
a more comprehensive set of immune cells, could be a 
significant screening tool in predicting PPROM and 
adverse neonatal outcomes.

This study had certain limitations. Firstly, due to its 
retrospective nature, cytokines and chemokines that play 
a role in PPROM could not be assessed. Additionally, 
evaluating leukocyte subtypes with flow cytometry 
analysis might be more elucidative in the development 
of PPROM. Assessing these factors in large-scale 
prospective studies could further clarify the role of 
inflammation indices in PPROM cases.

CONCLUSION
The PPROM group had higher leukocyte-based 
inflammation indices compared to the control group. 
Notably, the SIRI demonstrated superior diagnostic 
performance in distinguishing both PPROM and 
combined complications compared to other leukocyte-
based inflammation indices. In PPROM, composite 
indices encompassing a broader range of immune cells 
may serve as more significant screening tools. 
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