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Abstract
Aim: A missed abortion occurs when there is a lack of uterine expulsion and cessation of the fetal heartbeat within the first 20 weeks of pregnancy. This 
retrospective study aimed to assess the predictive value of the Systemic Immune-Inflammation Index (SII), neutrophil-to-lymphocyte ratio (NLR), and platelet-
to-lymphocyte ratio (PLR) for missed abortion by analyzing the complete blood count (CBC) parameters in affected women.
Materials and Methods: This retrospective analysis involved 108 pregnant women diagnosed with missed abortions. CBC results collected at the time of 
diagnosis and during routine check-ups before the diagnosis were analyzed. White blood cell (WBC), platelet, neutrophil, and lymphocyte counts were recorded, 
and PLR, NLR, and SII (Neutrophil x Platelet/Lymphocyte) values were calculated. Statistical analyses were conducted to assess differences between these 
time points.
Results: NLR and SII values were significantly elevated at the time of missed abortion diagnosis (p < 0.05). However, no statistically notable difference in PLR 
values (p > 0.05) existed. 
Discussion: These findings indicate that inflammation is a key factor in the pathophysiology of missed abortion. This study provides valuable insights into the 
temporal effects of inflammation by comparing inflammatory markers before and at the time of diagnosis within the same patient cohort. This study could aid 
in the creation of new approaches for preventing and managing pregnancy loss.
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Introduction
Missed abortion is a type of loss that occurs in the early stages 
of pregnancy and is characterized by the lack of spontaneous 
expulsion from the uterus, despite the intrauterine death of the 
embryo or fetus. Although the etiology of early pregnancy loss 
remains incompletely understood, it is thought that various 
factors, including genetic anomalies, placental insufficiency, 
endocrine factors, immunological processes, and inflammation 
are believed to contribute to the development of this condition 
[1].
During pregnancy, the delicate balance between 
proinflammatory and anti-inflammatory effects is critical for 
optimal maternal and fetal health. T helper cells play a crucial 
role in the complex interaction between fetal and maternal 
tissues during embryonic implantation, inducing the release of 
various growth factors and cytokines that support the healthy 
development of the embryo and placenta during this phase [2].
This contributes to normal placental development and 
the maintenance of fetal health. With the initiation of the 
placentation, trophoblast cells modulate the immune system, 
establishing immune tolerance at the maternal-fetal interface. 
Compared to healthy pregnancies, differences in the levels of 
various proinflammatory and anti-inflammatory cytokines have 
been detected in cases of pregnancy loss [3]. However, the use 
of these markers in routine clinical practice remains limited.
SII (Systemic Immune-Inflammatory Index), NLR (Neutrophil/
Lymphocyte Ratio), and PLR (Platelet/Lymphocyte Ratio)  are 
cost-effective and easily accessible biomarkers that reflect 
inflammatory response and immune system activation. 
These parameters are utilized to assess the diagnosis, 
outcome, and treatment effectiveness of various conditions. 
Systemic inflammatory markers, including SII, NLR, and PLR, 
have emerged as crucial biomarkers for both diagnosis and 
prognosis in a range of conditions, including malignancies [4, 
5], cardiovascular diseases [6], and inflammatory diseases 
[7]. Elevated levels of these markers are often indicative of 
poor prognosis in several solid tumors, such as colorectal [8], 
breast [9], lung [10], and gastric [11] cancers. Furthermore, 
inflammation plays a significant role in the progression of 
hematological malignancies [12]. Specifically, SII has been 
identified as an independent predictor of mortality in patients 
with peripheral arterial disease [13]. Likewise, elevated SII 
values have been linked to increased mortality risk in COVID-19 
patients [14].
Pregnancy is a complex process that induces transformations in 
maternal physiology and the immune system. These adaptations 
play a critical role in supporting embryo implantation and 
development, as well as maintaining maternal immune 
tolerance. However, this homeostatic balance may be disrupted 
in the presence of threatened abortion. Given the potential 
adverse effects of an increased inflammatory response on 
fetal development, it is believed that the risk of miscarriage 
may rise. However, it remains unclear whether miscarriage 
is a cause or a consequence of the inflammatory response. 
Regarding pregnancy-related complications, SII, NLR, and PLR 
are considered potential biomarkers for predicting obstetric 
conditions such as pre-eclampsia [15], preterm labor risk [16], 
and abortion [17]. Therefore, biomarkers like SII, NLR, and 

PLR have significant clinical value in both assessing systemic 
inflammation and facilitating the early diagnosis and prediction 
of various diseases. Nevertheless, there is insufficient evidence 
on the association of these parameters with missed abortion.
Evaluating the inflammatory response in women experiencing 
missed abortion may provide valuable insights into the 
etiopathogenesis of this condition and aid in developing clinical 
management strategies. This study aimed to investigate 
whether indicators such as SII, NLR, and PLR are associated 
with the development of missed abortion and to explore whether 
these parameters could be integrated into clinical practice.

Materials and Methods
This retrospective study analyzed data from 108 pregnant 
women diagnosed with missed abortions between 2021 and 
2025.
The study included women aged 18 years and older who had 
been diagnosed with missed abortion between 7-12 weeks 
of gestation. Women who had a detectable fetal heartbeat 
at the first pregnancy control were asymptomatic and had 
no systemic diseases that could affect the blood count were 
included in the study. Pregnancies in which the fetal heartbeat 
disappeared during the follow-up period were analyzed. 
Patients with missing data, multiple pregnancies, a history of 
hematological or inflammatory disorders, active infections, 
thrombosis or anticoagulant use, fever of unknown origin, and 
recurrent miscarriages were not included in the study.
Complete blood count (CBC) results at the time of diagnosis 
and during routine examinations before diagnosis were 
analyzed. White blood cell (WBC), neutrophil, lymphocyte, and 
platelet counts, as well as inflammatory markers such as NLR 
(Neutrophil/Lymphocyte Ratio), PLR (Platelet/Lymphocyte 
Ratio), and SII (Neutrophil x Platelet/Lymphocyte), were 
calculated, and statistical analyses were performed.
Statistical Analyses
Statistical analyses were performed using the SPSS software 
(IBM SPSS Statistics 27). Frequency tables and descriptive 
statistics were used to interpret the findings. For measurement 
values that followed a normal distribution, parametric methods 
were applied. In accordance with parametric methods, the 
“Paired Sample” test (t-table value) was used to compare 
the measurement values of two dependent groups. For 
measurement values that did not follow a normal distribution, 
non-parametric methods were used. In accordance with 
non-parametric methods, the “Wilcoxon” test (Z-table value) 
was employed to compare the measurement values of two 
dependent groups.
Ethical Approval
The study was approved by the Ethics Committee of Kırıkkale 
University (Date: 2025-02-26, No: 2025.02.26).

Results
A total of 108 pregnant women participated in the study. 
SII, NLR, and PLR values were calculated from hemogram 
parameters at the time of diagnosis and prior to diagnosis in 
patients diagnosed with missed abortion. The distribution of 
these variables is presented in Table 1. The mean age of the 
patients was 30.00 ± 6.75 (years), the mean gestational week 
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was 8.3 ± 1.2, and the mean parity was 1.19 ± 1.13.
The study revealed a statistically significant difference between 
NLR, SII, WBC, neutrophil, and lymphocyte values before and at 
the time of diagnosis (p < 0.05). WBC, neutrophil, NLR, and SII 
values at the time of diagnosis were found to be significantly 
higher than pre-diagnosis values (p < 0.05). There was no 
statistically significant difference in hemoglobin, platelet, and 
PLR values before and at the time of diagnosis (p > 0.05). The 
results of the analyses are presented in Table 2.

Discussion
Although the etiopathogenesis of missed abortion has not 
been fully elucidated, it is believed that inflammation could 
have a significant impact in addition to genetic, endocrine, 
and immunological factors. Pregnancy is considered a unique 
immunological process and inflammatory events are known 
to play critical roles in different stages, such as implantation 
(inflammation), gestation (anti-inflammation), and delivery 
(inflammation). In this process, natural killer (NK) cells, 
activated by ovarian hormones, have important functions 
during pregnancy. Particularly in the first trimester, NK 
cells, which constitute a significant portion (50% to 70%) of 
decidual lymphocytes, secrete cytokines and chemokines that 
support tissue remodeling, trophoblast invasion, embryonic 
development, and placentation [18].  Therefore, a dysfunction 
in the function of decidual NK (NK) cells may lead to inadequate 
trophoblast invasion, placentation defects, and consequently, 
missed abortion.
In this study, it was found that WBC, neutrophil, NLR and SII 
values among inflammatory markers were markedly higher in 
pregnant women with missed abortion, while PLR showed no 
statistically significant difference. The study results provide 
evidence for the potential role of inflammation in pregnancies 
ending in missed abortion. Previous research has typically 
compared missed abortion patients with healthy pregnant 
women. This study is one of the first to compare inflammatory 

markers before and at diagnosis in the same patient group. 
This approach provides valuable insights into understanding the 
effect of inflammation on the development of missed abortion 
over time.
Studies examining the relationship between inflammatory 
markers and pregnancy loss have increased in recent years. 
Neutrophils are an essential component of the inflammatory 
response, and their increase is considered an indicator of 
systemic inflammation. Similarly, hematological indices like 
SII and NLR indicate the extent of systemic inflammation. 
An increase in SII level typically correlates with an increase 
in platelet count, a decrease in lymphocyte count, and an 
increase in neutrophil count, all of which occur as part of the 
body’s immune response to inflammation. These parameters 
were found to be statistically significantly higher in the missed 
abortion group within our study, a finding that supports 
the hypothesis that inflammation may be involved in the 
development of this clinical condition.
According to Turgut et al., elevated SII values in early pregnancy 
may represent a valuable additional marker for predicting 
miscarriage in women with threatened miscarriage [19]. A 
number of studies have consistently reported elevated NLR 
biomarker levels in women experiencing missed abortion 
compared to healthy pregnant controls [20-22]. However, a 
review of the literature on missed abortion reveals differences 
in findings. For instance, studies by Ata and Liu found no 
significant difference in NLR between missed abortions 
and healthy pregnant patients [23, 24]. This heterogeneity 
is thought to arise because missed abortion can result from 
various etiological factors, and inflammatory responses and 
immune tolerance can change during pregnancy.
The fact that PLR values did not show a significant difference 
in our study suggests that inflammation in missed abortion 
is primarily neutrophil-mediated, with platelets not being 
significantly affected by the process. Although PLR has 
been reported in the literature as an important biomarker 
for determining inflammation and thrombotic processes, 
its relationship with pregnancy complications has not been 
consistently demonstrated. While an increase in PLR values was 
reported in cases of early pregnancy loss [21, 23], no significant 
difference was observed in other studies [20, 24]. A systematic 
review and meta-analysis reported that NLR biomarker levels 
were significantly higher in women with recurrent pregnancy 
loss; however, no significant relationship was found between 

Table 2. Comparison of study-related quantitative parameters of the patients before and during the diagnosis

Table 1. Demographic data of cases

Parameter (N = 108) X ± S.S. Median Min. Max.

Age(year) 30,00±6,75 29 17 44

Gestational week 8,3±1,2 8,1 6,1 12,7

Parity 1,19 1,13 0 4

Parameters (N=108)
Before Diagnosis During Diagnosis

Statistical analysis* Probability

Median [IQR] Median [IQR]

Hemoglobin(g/dL) 12,82±1,24 13,1 [1,6] 12,74±1,09 12,8 [1,4] Z=-1,629  p=0,103

WBC(mcL) 7579,81±1568,54 7555 [2405,0] 8499,07±1837,08 8560 [2468,0] t=-5,284  p<0,001

Neutrophil (mcL) 4632,12±1344,76 4715 [2010,0] 5671,39±1683,94 5560 [2005,0] Z=-5,542  p<0,001

Platelet(103/μL) 270638,89± 62400,49 265500 [79000,0] 270277,78± 68724,94 266000 [79500,0] Z=-0,050  p=0,960

Lymphocyte(mcL) 2219,63±605,23 2185 [743,0] 2114,72±564,12 2105 [755,0] t=2,034  p=0,044

NLR 2,23±0,90 2 [0,9] 2,88±1,12 2,7 [1,7] Z=-5,367  p<0,001

PLR 129,91±43,57 125,8 [54,9] 134,96±42,37 129,2 [62,1] t=-1,302 p=0,196

SII 605492,35± 284856,26 572992,2 [391405,1] 779703,24± 367991,48 744202,3 [516247,3] Z=-4,990  p<0,001

*‘Paired Sample’ test (t-table value) statistics were used to compare the measurement values of two dependent groups for normally distributed data. ‘Wilcoxon’ test (Z-table value) statistics 
were used to compare the measurement values of two dependent groups in non-normally distributed data



Systemic inflammation in missed abortion

Annals of Clinical and Analytical Medicine | 826

PLR and pregnancy loss [25]. The unchanged PLR in our study 
may be due to platelets remaining stable and no significant 
change in lymphocyte count.
Further studies on the PLR biomarker in patients with a 
history of recurrent pregnancy loss (RPL) and mutations in the 
thrombophilia panel could offer significant benefits for risk 
stratification and the design of tailored treatment approaches 
for placental microthrombosis and impaired spiral artery 
remodeling. Therefore, additional studies in larger patient 
populations are required to gain a better understanding of 
the association between inflammatory markers and missed 
abortion, as well as their potential for clinical use.
Limitations
The study has some limitations. Due to the retrospective design, 
we could only establish a correlation between inflammation 
and missed abortion, and prospective studies are needed to 
determine a causal relationship.
Furthermore, because the participants’ examination frequency 
was not standardized, changes in CBC parameters occurred at 
different time intervals, which may have influenced the results. 
The contradictory findings in the literature, along with the 
results of our study, highlight that missed abortion is a complex 
and multifactorial condition. In particular, the heterogeneity 
in inflammatory markers emphasizes the role of different 
etiological factors and individual immune responses. In future 
studies, evaluating different inflammatory markers (e.g., 
cytokines, chemokines) in larger patient groups may help to 
elucidate the inflammatory processes associated with missed 
abortion more comprehensively. Furthermore, investigating the 
potential role of therapeutic strategies targeting inflammation 
(e.g., anti-inflammatory drugs, immunotherapy) in reducing the 
risk of missed abortion is also worthwhile. Such research may 
advance our understanding of pregnancy loss and facilitate 
the development of novel preventative and therapeutic 
interventions.
Conclusion 
The main strength of our study is that both CBC measurements 
were obtained from the same cohort. This reduced variance by 
minimizing the influence of variables such as interindividual 
physiological differences, genetic predispositions, and 
environmental factors. For example, while each individual’s basal 
inflammation level may differ, consecutive measurements in 
the same individual eliminate this variability, thereby increasing 
statistical power.  
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