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ABSTRACT

OBJECTIVES: Placenta accreta spectrum (PAS) and placenta previa (PP) are major obstetric compli-
cations associated with significant maternal and perinatal morbidity. Inflammatory markers have been
increasingly studied for their role in predicting adverse pregnancy outcomes. This study aims to evalu-
ate the predictive and prognostic significance of the Pan-Immune-Inflammation Value (PIV), Systemic
Immune-Inflammation Index (Sll), Systemic Inflammation Response Index (SIRI), Neutrophil-to-
Lymphocyte Ratio (NLR), Monocyte-to-Lymphocyte Ratio (MLR), and Platelet-to-Lymphocyte Ratio
(PLR) in patients diagnosed with PAS and PP.

STUDY DESIGN: A retrospective cohort study was conducted on pregnant women diagnosed with PAS
and PP, along with a control group of healthy pregnancies. Preoperative inflammatory markers, includ-
ing PIV, SlI, SIRI, NLR, MLR, and PLR were analyzed. The predictive value of these indices for PAS
was assessed using receiver operating characteristic (ROC) curve analysis,

RESULTS: Inflammatory markers were significantly higher in PAS and PP cases (p<0.001). PIV demon-
strated the highest predictive value (AUC=0.695, cut-off >692, sensitivity 69.3%, specificity 66.7%). SIRI
(AUC=0.671, cut-off >2.76, sensitivity 58.7%, specificity 69.2%), SIl (AUC=0.630, cut-off >1012, sensi-
tivity 64%, specificity 57.7%), MLR (AUC=0.673, cut-off >0.3584, sensitivity 68%, specificity 60.3%), and
PLR (AUC=0.612, cut-off >144.9, sensitivity 60%, specificity 62.8%) also showed predictive potential.

CONCLUSION: PIV, SlI, SIRI, MLR, and PLR are valuable inflammatory markers for predicting PAS and
PP, with PIV demonstrating the highest diagnostic accuracy. These indices may serve as useful
biomarkers for early risk stratification, potentially contributing to enhanced prenatal management and
better-informed perinatal care in high-risk pregnancies.
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. rier into the myometrium, and in some cases, into adjacent or-
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gans (3). This is associated with defective decidualization, in-
adequate development of the fibrinoid matrix, and an uncon-
trolled increase in trophoblast invasion (4). PAS is divided
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in the absence of the decidua basalis, whereas in placenta inc-
reta, the invasion progresses to the myometrium, and in pla-
centa percreta, the invasion may extend beyond the serosa and
invade adjacent organs (1). Clinically, PAS poses serious ma-
ternal risks, including massive bleeding during labor, the need
for hysterectomy, and surgical complications (5).

PP is a pathology characterized by the placenta lodging
lower in the uterine cavity than the normal implantation site,
partially or completely covering the internal os (6). It can pre-
sent clinically in the third trimester with painless vaginal bleed-
ing, preterm labor, and severe obstetric hemorrhage (7).
Defective decidualization, trophoblast hyperactivity, and in-
creased vascularization in uterine scar areas play an important
role in the development of PP (4). The coexistence of PAS and
PP is more common in patients with a history of previous ce-
sarean section or uterine surgery, and the placement of the pla-
centa in the lower uterine segment may lead to inadequate de-
velopment of the decidual barrier and uncontrolled trophoblast
invasion (8). Early recognition of these pathologies in the pre-
natal period is of great importance in order to optimize obstet-
ric management and minimize maternal-fetal complications.

In recent years, the role of inflammation in obstetric com-
plications has become increasingly important. Pan-Immune-
Inflammation Value (PIV), Systemic Immune-Inflammation
Index (SII), Systemic Inflammation Response Index (SIRI),
Neutrophil-to-Lymphocyte Ratio (NLR), Monocyte-to-
Lymphocyte Ratio (MLR), and Platelet-to-Lymphocyte Ratio
(PLR) are important biomarkers derived from peripheral
blood cells and used to assess systemic inflammatory re-
sponse. These indices are increasingly preferred for the as-
sessment of various inflammatory and immunologic processes
due to their low cost and easy applicability. The pathophysi-
ology of inflammation may play a critical role in placental im-
plantation disorders and perinatal complications. In placental
invasion anomalies, a disturbed balance between trophoblast
invasion, decidual reaction, vascular remodeling, and immune
response can lead to the activation of inflammatory processes
(9). In this context, the predictive and prognostic value of
hematological inflammatory indices in cases of PAS and PP is
important to optimize clinical management. In this study, we
aimed to evaluate the predictive value and prognostic signifi-
cance of inflammatory indices in the diagnosis of PAS and PP.

Material and Method

This retrospective cohort study was conducted at Ankara
Etlik City Hospital, including pregnant women with PAS and
PP and a control group with normal placentation. A total of
229 pregnant women were included in the study and divided
into three groups: PAS, PP, and control. The PAS group con-
sisted of 76 cases diagnosed by prenatal imaging and con-
firmed intraoperatively at delivery. The PP group included 78
cases defined ultrasonographically on the basis of partial or
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complete placental coverage of the internal os. The control
group consisted of 75 pregnant women without any placental
abnormality who underwent elective cesarean section.
Multiple pregnancies, placental anomalies, chronic systemic
diseases, history of infection or sepsis during pregnancy, hy-
pertensive pregnancy complications, maternal malignancy or
immunodeficiency syndromes, and cases with incomplete
medical records were excluded. The study period covered the
period from 01/11/2022 to 01/12/2024 and was conducted in
accordance with the Declaration of Helsinki with ethics com-
mittee approval of the Ankara Etlik City Hospital Ethics
Committee (approval number: AESH-BADEK-2024-1227).

Demographic characteristics (maternal age, body mass
index, number of pregnancies, number of deliveries, previous
cesarean section, history of in vitro fertilization), obstetric
characteristics (gestational week, mode of delivery, complica-
tions during delivery), laboratory results, and perinatal out-
comes were retrospectively reviewed from patient files. In ad-
dition, postpartum hemorrhage, need for hysterectomy, appli-
cation of Bakri balloon, need for blood transfusion, and need
for postpartum intensive care were evaluated among delivery
complications. Perinatal outcomes included gestational age,
birth weight, APGAR scores, and neonatal intensive care unit
(NICU) admission rate.

The inflammatory indices of PIV, SII, SIRI, MLR, PLR,
and NLR were calculated from hemogram parameters mea-
sured in the third trimester of pregnancy. These calculations
were made as follows: NLR, total neutrophil count divided by
lymphocyte count; MLR, monocyte count divided by lympho-
cyte count; PLR, platelet count divided by lymphocyte count.
SII was calculated by multiplying the number of platelets by
the number of neutrophils and dividing by the number of lym-
phocytes (SII=[Platelet x Neutrophil] / Lymphocyte). SIRI
was calculated as the number of neutrophils multiplied by the
number of monocytes divided by the number of lymphocytes
(SIRI=[Neutrophils x Monocytes] / Lymphocytes). PIV is a
comprehensive index covering all inflammatory cells and was
calculated as the product of platelet, neutrophil, and monocyte
counts divided by the number of lymphocytes (PIV=[Platelet
x Neutrophil x Monocyte] / Lymphocyte).

Using these parameters, we evaluated the diagnostic and
prognostic value of inflammatory indices in cases of PAS and
PP and their relationship with obstetric complications (post-
partum hemorrhage, need for hysterectomy, and need for
blood transfusion) and perinatal (gestational age, birth weight,
neonatal intensive care admission, and respiratory distress
syndrome) outcomes.

Statistical analysis

Statistical analyses were performed using IBM SPSS 22.0
software. The normal distribution of continuous variables was
evaluated by the Kolmogorov-Smirnov test, and variables
with normal distribution were presented as mean + standard
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deviation, and variables without normal distribution were pre-
sented as median (interquartile range). Analysis of variance
(ANOVA) and the Bonferroni test were used to determine the
differences between groups for continuous variables with nor-
mal distribution, and the Kruskal-Wallis test and Mann-
Whitney U test were used for variables without normal distri-
bution. Pearson's chi-square and Fisher's exact test were used
for categorical variables. ROC curve analysis was performed
to determine the predictive value of inflammatory indices in
the diagnosis of PAS and PP. The best threshold values were
calculated based on the Youden index. P<0.05 was considered
statistically significant.

Results

A total of 229 pregnant women were included in the study
and divided into three groups: PAS (n=76, 33.2%), PP (n=78,
34.1%), and control (n=75, 32.8%). Demographic and deliv-
ery characteristics are presented in Table I. Maternal age was
significantly higher in the PAS and PP groups compared to the
control group (p<0.001). There was no significant difference
between the groups in terms of height, weight, BMI, and
weight gain during pregnancy (p>0.05). In terms of obstetric
history, gravida, parity, and number of previous cesarean sec-
tions were significantly higher in the PAS group compared to
the other groups (p<0.001). The nulliparity rate was lowest in
the PAS group and highest in the control group (p<0.001). The
history of in vitro fertilization was significantly higher in the
PP group compared to the PAS and control groups (p=0.030).

In Table II, when complications during cesarean section
were evaluated, the hysterectomy rate was 48.7% in the PAS
group, while no hysterectomy was performed in the PP group

(p<0.001). The incidence of postpartum hemorrhage was 25%
in the PAS group and 16.7% in the PP group; however, there
was no statistically significant difference between the groups
(p=0.203). The rate of Bakri balloon application was signifi-
cantly higher in the PP group (35.9%) than in the PAS group
(18.4%) (p=0.015). The requirement for blood transfusion was
significantly greater in the PAS group (51.3%) compared to
the PP group (16.7%) (p<0.001). The need for postpartum in-
tensive care was observed in 6.6% only in the PAS group
(p=0.027). These findings indicate that surgical complications
were more common in PAS cases, and the rates of hysterec-
tomy, need for blood transfusion, and intensive care unit hos-
pitalization were significantly higher in the PAS group.

In terms of neonatal outcomes, the gestational week was
34 weeks in the PAS group, 35 weeks in the PP group, and 39
weeks in the control group, and there was a significant differ-
ence between the groups (p<0.001). The prematurity rate was
85.5% in the PAS group, 64.1% in the PP group, and 10.7%
in the control group (p<0.001). Birth weight was significantly
lower in the PAS and PP groups compared to the control
group (p<0.001), but no significant difference was observed
between the PAS and PP groups. Apgar scores were signifi-
cantly lower in the PAS and PP groups compared to the con-
trol group (p<0.001). NICU hospitalization rate was 50% in the
PAS group, 29.5% in the PP group, and 6.8% in the control
group (p<0.001). Respiratory distress syndrome was 40.8% in
the PAS group, 19.2% in the PP group, and 6.8% in the control
group, with the highest rate in the PAS group (p<0.001). The
need for mechanical ventilation was 23.7% in the PAS group
and 10.3% in the PP group, which was significantly higher
compared to the control group (p=0.001) (Table III).

Table I: Descriptive and comparative analysis of demographic and delivery characteristics of the groups

PAS Placenta Previa Control p
n=76 (33.2%) n=78 (34.1%) n=75 (32.8%)
Maternal age (years) 322 +5.1 33.1+59 285154 <0.001
Height (cm) 160 £ 5.6 161 +£6 162 £ 6.1 0.1832
Weight (kg) 756 +11.5 72.3+15.6 76.4 £ 15.2 0.1562
BMI (kg/m2) 295+52 28.3+6.9 2875 0.3942
Weight gain during pregnancy (kg) 9.8+4.1 10.3+4.7 10.8£4.2 0.400°
Gravida (n) 4 (4) 2 (3) 2 (2) <0.001°
Parity (n) 2(2) 1(2) 1(2) <0.001®
Previous c/s count (n) 2(2) 0(1) 0 (0) <0.001°
Nulliparous 10 (13.2%) 26 (33.3%) 36 (48%) <0.001°
In vitro fertilization 2 (2.6%) 6 (7.7%) 0 (0%) 0.030¢
Cesarean section 74 (97.4%) 78 (100%) 42 (56%) <0.001°
Hysterectomy 37 (48.7%) 0 (0%) 0 (0%) <0.001¢
Postpartum hemorrhage 19 (25%) 13 (16.7%) 0 (0%) <0.001°
Bakri balloon application 14 (18.4%) 28 (35.9%) 0 (0%) <0.001°
Need for blood transfusion 39 (51.3%) 13 (16.7%) 0 (0%) <0.001¢
Need for ICU after delivery 5 (6.6%) 0 (0%) 0 (0%) 0.007¢

Data are expressed as n (%), mean + SD, or median (interquartile range) where appropriate. A p-value of <0.05 indi-cates a significant difference,
and statistically significant p-values are in bold. a: Analysis of variance with Bonferro-ni test, b: Kruskal-Wallis test, c: Pearson chi-square, d: Fisher’s
exact test, PAS: Placenta accreta spectrum, BMI: Body mass index, c/s: Caesarean section, ICU: Intensive care unit.
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Table II: Complications of cesarean section in placenta accreta spectrum and placenta previa patients
PAS Placenta Previa p
n=76 (49.4%) n=78 (50.6%)

Hysterectomy 37 (48.7%) 0 (0%) <0.0012
Postpartum hemor-rhage 19 (25%) 13 (16.7%) 0.203°
Bakri balloon appli-cation 14 (18.4%) 28 (35.9%) 0.015°
Need for blood trans-fusion 39 (51.3%) 13 (16.7%) <0.001°

Data are expressed as n (%), mean + SD, or median (interquartile range) where appropriate. A p-value of <0.05 indi-cates a significant difference, and
statistically significant p-values are in bold. a: Fisher’'s exact test, b: Pearson chi square, PAS: Placenta accreta spectrum, ICU: Intensive care un

Table IlI: Birth characteristics and neonatal outcomes of the newborns

PAS Placenta Previa Control o]
n=76 (33.2%) n=78 (34.1%) n=75 (32.8%)

Gestational age at delivery (week) 34 (3) 35 (3) 39 (2) <0.001°
Prematurity (<37 weeks) 65 (85.5%) 50 (64.1%) 8 (10.7%) <0.001°
Birth weight (gram) 2417 + 569 2504 + 672 3121 + 535 <0.001°
Cesarean section 74 (97.4%) 78 (100%) 42 (56%) <0.001¢
Apgar score at 1st minute 8 (2) 8 (2) 9 (1) <0.0012
Apgar score at the 5th minute 9 (2) 9 (2) 10 (0) <0.0012
CAPO 40 (52.6%) 23 (29.5%) 9 (12.2%) <0.001°
NICU admission 38 (50%) 23 (29.5%) 5 (6.8%) <0.001°®
Umbilical cord pH 7.30 (0.1) 7.34 (0.12) 7.35 (0.06) <0.0012
Transient tachypnea of the new-born 9 (11.8%) 7 (9%) 6 (8.1%) 0.718°
Neonatal sepsis 2 (2.6%) 0 (0%) 0 (0%) 0.215¢
Antenatal corticosteroid 65 (85.5%) 38 (48.7%) 6 (8%) <0.001°
Neuroprotective magnesium treatment 5 (6.6%) 12 (15.4%) 2 (2.7%) 0.014p
Respiratory distress syndrome 31 (40.8%) 15 (19.2%) 5 (6.8%) <0.001°
Continuous positive airway pres-sure 25 (32.9%) 9 (11.7%) 4 (5.4%) <0.001°
Mechanical ventilation 18 (23.7%) 8 (10.3%) 3 (4.1%) 0.001°
Phototherapy for neonates 5 (6.6%) 11 (14.1%) 6 (8.1%) 0.247v
Neonatal hypoglycemia 9 (11.8%) 5 (6.4%) 7 (10.1%) 0.505°
Intraventricular hemorrhage 1(1.3%) 1(1.3%) 0 (0%) 1d

Data are expressed as n (%), mean + SD, or median (interquartile range) where appropriate. A p-value of <0.05 indi-cates a significant difference,
and statistically significant p-values are in bold. a: Kruskal-Wallis test, b: Pearson chi-square, c: Analysis of variance with Bonferroni test, d: Fisher’s
exact test, PAS: Placenta accreta spectrum, CAPO: Composite adverse perinatal outcome, NICU: neonatal intensive care unit.

Inflammatory markers were significantly higher in PAS
compared to PP. MLR was 0.42 (0.25) vs. 0.32 (0.15),
p<0.001. Similarly, PLR was significantly elevated in PAS pa-
tients, 147.20 (62.61) vs. 132.19 (65.01), p=0.017. SII

535.55 (480.85), p<0.001 were also significantly higher in
PAS cases. However, NLR did not differ significantly be-
tween the groups 4.02 (3.76) vs. 3.94 (2.11), p=0.151. These

1155.99 (903.58) vs. 938.89 (669.3), p=0.005, SIRI 3.04
(3.89) vs. 2.31 (1.49), p<0.001, and PIV 812.08 (912.88) vs.

findings suggest a more pronounced inflammatory response in
PAS compared to PP (Table IV).

Table IV: Comparison of the indices based on laboratory results of the groups

Control Placenta Previa PAS p Control vs. Control vs. Placenta
n=75 n=78 n=76 Pla-centa PAS Previa vs
(32.8%) (34.1%) (33.2%) Previa (p) (p) (p)
PIV 411.38 (346.06) 535.55 (480.85) 812.08 (912.88) <0.0012 0.007° <0.001° <0.001°
Sl 705.53 (479.65) 938.89 (669.3) 1155.99 (903.58)  <0.001> 0.028° <0.001° 0.005°
SIRI 1.92(1.52) 2.31 (1.49) 3.04 (3.89) <0.0012 0.119° <0.001® <0.001°
MLR 0.3 (0.15) 0.32 (0.15) 0.42 (0.25) <0.0012 0.163° <0.001° <0.001°
PLR 112.9 (64.13) 132.19 (65.01) 147.20 (62.61) <0.0012 0.039° <0.001° 0.017°
NLR 3.72 (2.2) 3.94 (2.11) 4.02 (3.76) 0.0502 0.313° 0.015° 0.151°

Data are expressed as n (%), mean + SD, or median (interquartile range) where appropriate. A p-value of <0.05 indicates a significant difference,
and statistically significant p-values are in bold. a: Kruskal Wallis, b: Mann U test, PAS: Placenta accreta spectrum, NLR: Neutrophil to lymphocyte
ratio, MLR: Monocyte to lymphocyte ratio, PLR: Platelet to lymphocyte ratio, Sll: Systemic immune-inflammation index, SIRI: Systemic inflammatory
response index, PIV: Pan-immune inflammation value.
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In Table V, the diagnostic power of MLR, PLR, SII, SIRI,
and PIV evaluated for the prediction of PAS was analyzed by
ROC analysis. The most appropriate cut-off value for MLR
was determined as >0.3584, with a sensitivity of 68%, speci-
ficity of 60.3%, and AUC of 0.673 (p<0.001). The cut-off
value for PLR was >144.9, with a sensitivity of 60%, speci-
ficity of 62.8%, and AUC of 0.612 (p=0.017). The cut-off
value for SII was >1012, with a sensitivity of 64%, specificity
of 57.7%, and AUC of 0.630 (p=0.005). The optimal cut-off
value for SIRI was >2.76, with a sensitivity of 58.7%, speci-
ficity of 69.2%, and AUC of 0.671 (p<0.001). The cut-off
value for PIV was >692, with a sensitivity of 69.3%, speci-
ficity of 66.7%, and AUC of 0.695 (p<0.001) (Figure 1).
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Figure 1: ROC curve for the prediction of placenta accreta
spectrum based on PIV, Sll, SIRI, MLR, and PLR

Discussion

PAS is an important obstetric pathology associated with
increased inflammatory response and severe maternal-fetal
complications in pregnancy (10). In our study, we found that
inflammatory markers such as PIV, SII, SIRI, MLR, and PLR
were significantly higher in patients with PAS. Inflammatory
markers were also increased in PP patients compared to the
control group, but this increase was more pronounced in PAS

patients. This suggests that the inflammatory response may be
effective at different levels in placental invasion disorders.
The fact that these indices were especially high in the PAS
group suggests that inflammation may play a central role in
the pathophysiology of PAS and that these parameters could
have predictive value for the disease.

In recent years, inflammatory mechanisms associated with
placental vascular development and trophoblast invasion have
been increasingly implicated in the etiopathogenesis of both
PP and PAS. In PAS, it has been reported that invasion of tro-
phoblasts through the normal decidual barrier into the my-
ometrium may lead to the activation of both local and systemic
inflammatory responses. This process involves the activation
of immune cells, upregulation of proinflammatory cytokines,
and inflammatory pathways triggered by tissue hypoxia (9).
Similarly, it is thought that mechanisms including placental hy-
poxia, disruption of vascular integrity, and activation of the im-
mune response may trigger inflammation in PP (11).

In a study conducted by Biswas et al. on biopsy samples
obtained from the placental bed, it was found that trophoblast
infiltration and inflammatory cell density were significantly
increased in myometrial spiral arterioles in patients with PP
(12). In addition, interleukin-1 beta, interleukin-6, tumor
necrosis factor-alpha, and interferon-gamma levels have been
reported to be increased in the serum of pregnant women with
PP (13). These findings suggest that PP may be closely related
to inflammatory mechanisms, and systemic inflammation may
play an important role in the pathophysiology of this disease.
The inflammatory markers evaluated in our study, such as
PIV, SII, SIRI, MLR, and PLR, stand out as potential
biomarkers for objectively assessing these inflammatory pro-
cesses. By reflecting the severity of systemic inflammation,
these markers may be clinically useful in the diagnosis of pla-
cental invasion disorders and in determining the severity of
the disease.

PIV is a hematologic index that has attracted attention in
recent years as a comprehensive indicator of systemic inflam-
mation and immune response. Evaluated as a prognostic
biomarker in breast cancer, colorectal cancer, and other ma-
lignancies, PIV is important because it reflects the effect of in-

Table V: Evaluation of PIV, SlI, SIRI MLR, and PLR in PAS and placenta previa groups for the prediction of placenta accreta spec-

trum using ROC analysis

LR+ LR- Cut-off* Sensitivity Specificity AUC %95 Cl p
PIV 2.08 0.46 >692 69.3% 66.7% 0.695 0.612-0.778  <0.001
Sl 1.51 0.62 >1012 64% 57.7% 0.630 0.542-0.718 0.005
SIRI 1.91 0.60 >2.76 58.7% 69.2% 0.671 0.586 - 0.757  <0.001
MLR 1.71 0.53 >0.3584 68% 60.3% 0.673 0.588 - 0.758  <0.001
PLR 1.61 0.64 >144.9 60% 62.8% 0.612 0.522 - 0.702 0.017

*Cut-off values were found according to the Youden index. LR+: Positive likelihood ratio, LR-: Negative likelihood ratio, AUC: Area under the curve,
ClI: Confidence Interval, MLR: Monocyte to lymphocyte ratio, PLR: Platelet to lymphocyte ratio, Sll: Systemic immune-inflammation index, SIRI:

Systemic inflammatory response index, PIV: Pan-immune inflammation value.
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flammation at the systemic level (14,15). It is known that the
placenta is an immunologically active organ during preg-
nancy, and fetomaternal immune interactions play a critical
role in a healthy pregnancy (16). During normal pregnancy,
the immune system develops a balanced response between tol-
erance and protection mechanisms to prevent rejection of the
fetus by the maternal immune system (17). However, this bal-
ance can be disrupted in placental implantation disorders.

Zhou and colleagues conducted a study on mice, reporting
that in PAS, there is an increased pro-inflammatory status. The
study found elevated levels of pro-inflammatory cytokines,
such as TNF-a and IL-4, along with decreased levels of anti-
inflammatory cytokines, such as IFN-y and IL-10. This imbal-
ance may contribute to the abnormal progression of tro-
phoblast invasion across the decidual barrier into the my-
ometrium, leading to pathological villous invasion. (18). This
process can lead to an activation of immune cells and disrup-
tion of vascular integrity, resulting in exacerbation of inflam-
mation. These inflammatory processes can lead to increased
neutrophil activation and, thus, elevated PIV levels.
Furthermore, monocyte activation and changes in lymphocyte
levels may also contribute to the role of PIV as a biomarker re-
flecting inflammatory burden. In PP, disruption of vascular in-
tegrity and hypoxia-induced triggering of inflammatory pro-
cesses may lead to increased local inflammation and, thus, el-
evated PIV levels.

In recent years, PIV has received increasing attention for
its potential to predict clinical outcomes and guide treatment
strategies. In combination with other inflammatory markers, it
has been reported to be evaluated for the prediction and man-
agement of pregnancy-related conditions such as unexplained
infertility and intrahepatic cholestasis (19). However, to our
knowledge, PIV has not been previously analyzed in PAS pa-
tients, and our study is the first of its kind. Our findings indi-
cate that PIV levels were significantly elevated in the PAS
group compared to both the PP and control groups. The high-
est PIV levels were found in PAS patients, suggesting that this
group has a higher burden of systemic inflammation and that
inflammatory processes may play an important role in the de-
velopment of PAS. These findings suggest that PIV may be a
clinically relevant biomarker not only in malignancies but also
in obstetric pathologies such as placental invasion disorders.

SII and SIRI are hematologic markers reflecting the bal-
ance of immune and inflammatory responses in the body and
have been evaluated for their prognostic value in various in-
flammatory diseases. In recent years, the potential of these pa-
rameters to be used as a diagnostic and prognostic tool in preg-
nancy-related conditions, such as intrahepatic cholestasis, ges-
tational diabetes, and preeclampsia, has been investigated. In
this context, studies investigating the role of inflammation in
various obstetric pathologies have revealed that hematologic
markers such as SII, SIRI, and NLR can be evaluated as po-
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tential biomarkers in the prediction and management of preg-
nancy complications. Gao et al. showed that SII, SIRI, and
NLR values were significantly higher in the cesarean scar preg-
nancy group compared to the control group (20). Similarly, in
a study by Yildirim et al., pregnant women with PP were com-
pared with healthy pregnant women, and patients in the PP
group were divided into two subgroups: those who underwent
peripartum hysterectomy due to PAS during labor (PAS-posi-
tive) and those with no evidence of invasion (PAS-negative).
This value was found to be significantly higher in the PAS-pos-
itive group (21). In addition, Keles et al. compared PAS and PP
patients and found that SII, PLR, and NLR values were statis-
tically significantly higher in the PAS group (22). Similarly, in
our study, inflammatory indices such as SII, SIRI, PLR, and
MLR were found to be statistically significantly higher in the
PAS group. Although it was observed that inflammatory mark-
ers increased in the PP group compared to the control group,
this increase was more pronounced in PAS patients.

Our study revealed results consistent with previous litera-
ture examining the role of inflammatory markers in patients
with PP and PAS. Our findings show that hematologic inflam-
matory indices, especially NLR, PLR, and MLR, were signifi-
cantly higher in the PAS group. NLR levels showed a signifi-
cant increase in the PAS group compared to the control group,
but no statistically significant difference was found between
the PP and PAS groups. On the other hand, PLR levels were
highest in the PAS group and were found to be significantly
higher compared to both the control and PP groups. Similarly,
MLR levels were significantly higher in the PAS group, sug-
gesting that monocyte-mediated inflammation may be effec-
tive in the development of PAS. Several studies investigating
the relationship between PP and PAS and inflammatory mark-
ers also support our findings. Ersoy et al. showed that NLR in-
creased in the presence of invasion anomaly in PP patients,
and Abide Yayla et al. showed that NLR and PLR levels in-
creased in PAS patients (23,24). In a study by Ozgen et al.
comparing whole blood parameters in PP, PAS, and control
groups, it was found that NLR was significantly higher in the
PAS group (25). Keles et al. showed that PAS patients had
higher NLR and PLR levels compared to PP patients (22).
These findings suggest that the inflammatory response is more
prominent in PAS patients and that hematologic inflammatory
markers such as NLR, PLR, and MLR may play a role in the
pathophysiology of PAS.

Studies have shown that inflammatory indices are signifi-
cantly elevated in placental invasion anomalies, supporting
that inflammation may play a central role in the pathophysiol-
ogy of PAS. Increased levels of inflammatory markers can be
considered an indicator of the immune system's response to
trophoblast invasion, and it is envisioned that these markers
may be clinically useful as biomarkers for the diagnosis and
prognosis of PAS. In this context, our study contributes to fill-
ing the knowledge gap in this field by demonstrating the rela-
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tionship between inflammation and placental invasion abnor-
malities. PAS is associated with high maternal morbidity and
mortality, and early diagnosis and accurate risk stratification
are critical in the management process. Our study showed that
inflammatory indices such as PIV, SII, SIRI, PLR, and MLR
were significantly higher in PAS patients, suggesting that in-
flammation may be effective in the development and progres-
sion of this pathology. Although there are studies addressing
the relationship between inflammatory markers and placental
invasion anomalies in the existing literature, the fact that this
is the first study evaluating PIV in PAS patients increases the
originality and scientific contribution of our study.
Accordingly, the integration of inflammatory markers into
clinical practice as biomarkers in the diagnosis of PAS and in
determining the severity of the disease may contribute to the
development of more effective strategies to optimize birth
planning and reduce maternal complications.

Our study has some limitations. First, it has a retrospective
design. Prospective and multicenter studies may better
demonstrate the value of inflammatory indices in the diagno-
sis of PAS. Secondly, the generalizability of the results is lim-
ited due to the single-center design of our study. Further stud-
ies in different centers and larger patient populations will
allow a stronger evaluation of the diagnostic and prognostic
value of these indices. Third, inflammatory markers were
evaluated only in the third trimester in our study, and dynamic
changes could not be monitored during pregnancy. To better
understand the early pathophysiology of PAS, longitudinal
follow-up studies starting from the first trimester may be valu-
able to examine the changes in inflammation over time. Future
studies should investigate whether inflammatory indices can
be combined with ultrasonographic findings and other bio-
chemical markers to create stronger predictive models for the
diagnosis of PAS.

Conclusion

This study supports the possible role of inflammation in
the pathophysiology of PAS by evaluating the relationship be-
tween PAS and inflammatory markers. PIV, SII, SIRI, PLR,
and MLR were significantly higher in PAS patients, suggest-
ing that the inflammatory response may be effective in the
process of placental invasion. In particular, the fact that our
study is the first study in which PIV was evaluated in PAS pa-
tients provides an important contribution to the prognostic
value of this index in obstetric pathologies. These findings
suggest that inflammatory markers can be used as biomarkers
in the early diagnosis of PAS, determining the severity of the
disease. Integration of these parameters into clinical practice
may help to develop more effective approaches to the man-
agement of high-risk pregnancies.
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