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ABSTRACT

Objective: The aim of this study was to find out if the systemic immune-inflammation index is linked to cases of spontaneous
abortion.

Methods: The retrospective analysis included 828 pregnant women who had a spontaneous abortion (study) and 825 women who had
a viable intrauterine pregnancy (control) up to 20 weeks. The neutrophil-to-lymphocyte ratio was calculated by dividing neutrophils
by lymphocytes. Splitting platelets into lymphocytes calculates the platelet-to-lymphocyte ratio. Systemic immune-inflammation
index was determined using the neutrophil x platelet/lymphocyte formula. The study and control groups were compared using an
independent t-test. The systemic immune-inflammation index, neutrophil-to-lymphocyte ratio, and platelet-to-lymphocyte ratio
values were evaluated for their ability to predict spontaneous abortion using receiver operating characteristic curves.

Results: The systemic immune-inflammation index values, neutrophil-to-lymphocyte ratio, and platelet-to-lymphocyte ratio dem-
onstrated a significant difference between the groups. In the logistic regression analyses, we found a positive predictive effect of
systemic immune-inflammation index in the prediction of spontaneous abortion. For systemic immune-inflammation index at a
cut-off level of 435.26, the sensitivity was 71.2% and the specificity was 67.6. The sensitivity and specificity of neutrophil-to-
lymphocyte ratio and platelet-to-lymphocyte ratio were found to be lower than systemic immune-inflammation index in spontane-
ous abortion cases.

Conclusion: Systemic immune-inflammation index may be used as a marker of inflammation in spontaneous abortion cases. It
appears to be a more specific marker for indicating inflammation than neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte
ratio.

Keywords: Complete blood count, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio, spontaneous abortion, systemic
immune-inflammation index

INTRODUCTION pregnancy loss” over “early pregnancy failure” and “spon-
taneous abortion,” which were considered less obvious in
a survey of 145 English-speaking patients being treated
for first-trimester pregnancy loss in the United States.?
Up to 20% of confirmed pregnancies result in miscarriage.
When women were monitored with serial serum human
chorionic gonadotropin measures, the actual miscarriage
rate was determined to be 31%.% Genetic problems, chro-
mosomal abnormalities, endocrinological imbalances, and

immunologic dysfunctions are only a few of the many

Abortion is the spontaneous or induced expulsion of the
fetus from the uterus in the case of a fetus weighing less
than 500 g, as a result of the fetus's loss of vitality." Loss
of a pregnancy before 20 weeks of gestation without any
intervention from a medical professional is considered a
spontaneous abortion.! Because "abortion” is often con-
nected with intentional termination, the term “miscar-
riage” is typically used with patients as an alternative.?

Patients preferred the phrases “miscarriage” and “early

causes linked to spontaneous miscarriages.
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Inflammation is a pathogenetic component that con-
tributes to the etiology of the disease.*®* Numerous
well-known hematological indicators of systemic inflam-
mation, such as the neutrophil-to-lymphocyte ratio (NLR)
and the platelet-to-lymphocyte ratio (PLR), correlate with
signs of a pro-inflammatory state (PLR). There is research
documenting the association between spontaneous
abortions and inflammatory indicators in the complete
blood count (NLR, PLR). In cases of spontaneous abortion,
there have been reports of significant alterations in NLR
and PLR.#*°

A new indicator of inflammation called the systemic
immune-inflammation index (Sll) has been identified.!
This novel inflammatory indicator combines NLR and
platelets. It has been studied in ovarian cancers in gyne-
cology and preterm labor in obstetrics."'* There have
been reports of its use in monitoring cranial hemorrhages,
diagnosing cancer, and detecting premature membrane
rupture (Sll)."12'517 There is only 1 study in the literature
examining the relationship between Sll and spontaneous
abortion cases.'®

The aim of this study was to find out if Sll is linked to
spontaneous abortions and if it can be used as a marker
in these cases.

METHODS

A total of 1653 women who were followed up at a tertiary
training and research hospital's gynecological polyclinic
between January 2018 and December 2020 were included
in this retrospective analysis. The University of Health
Science, Somalia Recep Tayyip Erdogan Health Practise
and Research Hospital ethics committee approved the
study protocol. Patient files were scanned for data. All
the information gathered from the patient files were then
digitally scanned into a secure database and analyzed to
determine the variables. All research on human subjects
followed the ethical requirements of the institutional
and national research committees and the 1964 Helsinki
statement and its later amendments.

MAIN POINTS

Inflammation can cause spontaneous abortions.

Systemic immune-inflammation index is a new marker for
inflammation.

Systemic immune-inflammation index can be used as an
inflammation marker in cases of spontaneous abortion.

Systemic immune-inflammation index appears to be a
more specific marker for indicating inflammation than
neutrophil-to-lymphocyte ratio and platelet-to-lympho-
cyte ratio in spontaneous abortion cases.

Patients with all inflammatory, systemic, autoimmune,
and chronic diseases that may affect a complete blood
count for inflammation markers were excluded from the
study (hematological, cardiovascular, renal-liver, asthma,
recurrent abortions, arthritis, neoplastic illnesses such as
androgen-secreting tumors and ovarian tumors, gluco-
corticoid use, infectious, and parasitic diseases). In addi-
tion, assisted reproductive technologies and recurrent
pregnancy losses were excluded from the study.

The G*Power 3.1 program was used for the power analysis
of the study. Assuming an effect size of 0.9 and a type
1 error value of 0.05, it was calculated that the sample
size of 1325 individuals corresponds to a power of 1.0.
The research included 828 spontaneous abortions and
825 healthy pregnant women with similar demograph-
ics. This study was conducted on black African women in
Somalia who had spontaneous abortions. Spontaneous
abortion was defined as the elimination of the fetus
before the 20th gestational week or less than 500 grams.
Transvaginal ultrasound or transabdominal ultrasonogra-
phy measured the crown-rump length to determine the
fetal heart rate and gestational age (Samsung® HS70,
Seoul, Republic of Korea).

In the tubes containing ethylene diamine tetraacetic acid,
venous blood samples were collected. Blood tests were
taken when the patients were hospitalized with the diag-
nosis of abortion. The complete blood count was mea-
sured by an automated hematology analyzer (Beckman
UniCel DXL 600 Coulter Cellular, Calif, USA). Platelets
(10%/pL), neutrophils (10%/pL), lymphocytes (10%/uL), and
hemoglobin (g/dl) were measured. The NLR was calcu-
lated by dividing neutrophils by lymphocytes. Splitting
platelets into lymphocytes calculates PLR. The Sl was
determined using the neutrophil x platelet/lympho-
cyte formula. Age, BMI, and gravida were recorded for all
instances. The NLR, PLR levels were measured in patients
and controls.

Statistical Analysis

The data were analyzed with Statistical Package for
Social Sciences 23.0 (IBM SPSS Corp., Armonk, NY, USA).
Kolmogorov-Smirnov proved that the data set had a nor-
mal distribution. The study group and the control group
were compared using an independent t-test. Receiver
operating characteristic (ROC) curves were used to see
if the SlI, NLR, and PLR values could predict spontane-
ous abortion. Using the Youden index, the ROC curve was
analyzed to determine the best threshold '°. The P-value
of <.05 was statistically significant.

Ethical Approval
Written consent was obtained from all the cases partici-
pating in our study, in accordance with the Declaration
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of Helsinki. University of Health Science Somalia Recep
Tayyip Erdogan Health Practise and Research Hospital
Ethics Committee permission was obtained from the
Tertiary Health Practice and Research Hospital Ethics
Committee, with the decision dated November 13, 2018,
and numbered MSTH/5236.

RESULTS

While the mean age of the study group was 26.61 and the
mean BMI was 25.71, the mean age of the control group
was 25.44 and the mean BMI was 26.10. The neutrophil,
lymphocyte, and platelet values in the study group were
3.87, 2.37, and 261.71, respectively, while in the control
group, they were 3.61, 2.47, and 248.15, respectively.
In terms of age, body mass index, neutrophils, lympho-
cytes, and platelets, there was no significant difference
(P > .05) between the spontaneous abortion and control
groups (Table 1). The NLR was calculated by dividing the
mean of neutrophils by the mean of lymphocytes, and
the findings revealed a statistically significant difference
(P=.049) between the groups. The PLR calculated by
dividing the platelet mean by the lymphocyte mean dif-
fered significantly across groups (P=.039) (Table 1). The
SIl was determined using the neutrophil x platelet/lym-
phocyte formula, and statistically significant differences
were identified across the groups.

In the logistic regression analysis, we found a positive
predictive effect of Sll in the prediction of spontaneous

Table 1. Comparison of the Inflammation Markers and
Demographic Characteristics of the Groups

Study Control
(n=828) (n=825) P*

Age (year) 26.61 + 3.11 2544 + 387 228
BMI (kg/m?2) 2571 +4.12 2610+ 414 199
Gestational week 132+ 4.3 13.9+39 212
Hemoglobin (g/dL) 1189 +1.78 1221 +1.69 213
Neutrophil count 3.87 +1.23 3.61+1.21 143
(103/uL)

Lymphocyte count 2.37 +0.51 247 +0.48 164
(10%/pL)

Platelet count 261.71 + 5115 24815+ 4927 112
(10%/pL)

NLR 1.61+0.59 1.42 +0.52 .049
PLR 111.61+ 3156 9955+1915 .039
Sl 428.35+52.31 361.63 +48.12 .009

BMI, body mass index; NLR, neutrophil-to-lymphocyte ratio;
PLR, platelet-to-lymphocyte ratio; SlI, systemic immune-

inflammation index.

Data are presented as mean + SD.

*Independent t-test.

P < .05 was considered significant.

abortion. For Sll at a cut-off level of 435.26, the sensitiv-
ity was 71.2% and the specificity was 67.6 (Figure 1). The
SII, NLR, and PLR ROC curve data are shown in Table 2.

DISCUSSION

This study provides valuable information about the rela-
tionship between spontaneous abortion cases and Sl
levels. According to our findings, Sll increases spontane-
ous abortion cases. This is a rare study in the literature
examining the relationship between Sll and spontaneous
abortion cases.

Spontaneous abortion is considered to occur due to
improper implantation, placentation, or the develop-
ment of blood vessels. Different parts of the immune
system work together to get the intervillous area ready
for the semi-allogeneic fetus, which is essential for a
healthy pregnancy. Adverse perinatal outcomes may
result from placental inflammation, which destroys
cellular components of the intervillous region.”® As a
result, there has been a rise in the number of studies
looking into inflammatory obstetric problems. The NLR
and PLR have been shown to be elevated in a number
of illnesses, making them a popular tool for gauging
the severity of inflammation.2°-2® The NLR and PLR are
two blood cell count indices that have been studied for
their potential as biomarkers in cases of spontaneous
abortion.*89
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Figure 1. Specificity and sensitivity are seen in the ROC curve.
AUC: 0.630 (95% CI: 0.525-0.734). ROC, receiver operating
characteristic.
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Table 2. ROC curve analysis of the Sll, NLR, and PLR

Sensitivity Specificity p*
Composite spontaneous abortion in group: Cut-off value for Sll (10%/L): 435.26 71.2 67.6 .019
AUC: 0.630 (95% CI: 0.525-0.734)
Composite spontaneous abortion in group: Cut-off value for NLR: 1.98 62.1 60.3 .021
AUC: 0.616 (95% CI: 0.514-0.667)
Composite spontaneous abortion in group: Cut-off value for PLR: 121.32 59.8 57.9 .015

AUC: 0.616 (95% CI: 0.514-0.657)

AUC, area under the curve; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; ROC, receiver operating characteristic;

Sll, systemic immune inflammation index.
P < .05 was considered significant.

Tanacan et al'" conducted an analysis of the Sl to deter-
mine its accuracy in predicting unfavorable newborn
outcomes in preterm pre-labor rupture of membranes
(PPROM). They reached the conclusion that the Sl is a
cost-effective and useful tool for predicting PPROM.
The factors that cause PPROM are similar to those that
cause spontaneous abortion in terms of infection and
inflammation.

Bas et al* examined the relationship between spontane-
ous abortion and complete blood count inflammation
markers and found a significant difference between the
groups. While NLR was reported as a positive predictive
marker in spontaneous abortion cases, PLR was reported
as a negative predictive marker. In their study, they stud-
ied complete blood count inflammation markers, but SlI, a
new inflammation marker, was not studied. In their study,
they used healthy puerperal women who had just given
birth as a control group. In our study, we included healthy
pregnant women as a control group with a similar preg-
nancy. According to the results of our study, Sll can be
used as a positive predictive marker in cases of spontane-
ous abortion.

Biyik et al® studied NLR and PLR in missed abortion cases
and reported a significant increase in the missed abortion
group. They did not study the Sll marker in their studies. In
addition, all abortion cases were not included in the study
group; only missed abortions were studied. In the pres-
ent study, all spontaneous abortion cases below 20 weeks
comprised the study group.

In the literature, NLR, PLR, missed abortion, early preg-
nancy loss, and spontaneous abortion cases have been
studied. However, Sll has been studied rarely in the lit-
erature.*® Turgut et al'® studied Sll in miscarriage cases.
In their study, they found SII and NLR values to be sig-
nificantly higher in miscarriage cases. In the ROC curve
analysis, they reported a cut-off of 883.95, a sensitivity of
62.6%, and a specificity of 62% for Sll. They reported that
high Sl values can be used to predict miscarriage cases.
However, they only included first-trimester pregnancies

(8.3 + 2.5 weeks) in their study. In our study, the num-
ber of cases was higher, and we included all pregnancies
below 20 weeks (13.2 + 4.3 weeks). In addition, the most
important difference between our studies was that their
study was conducted among the white race, while ours
was conducted among the black race. Although our SlI
sensitivity and specificity rates were similar, the cut-off
values were different. The reasons for this may be the
gestational week and racial differences.

According to our study results, the Sll cut-off value was
435.26 in spontaneous abortion cases, the sensitivity
was 71.2%, and the specificity was 67.6. The sensitivity
and specificity of NLR and PLR were found to be lower
in spontaneous abortion cases. It appears to be a more
specific marker for indicating inflammation than NLR and
PLR in spontaneous abortion cases.

The study was limited by its retrospective. Diseases and
disorders that could have influenced the Complete blood
count (CBC) inflammatory markers have been ruled out;
however, these indicators could still be influenced by a
variety of unpredictable factors. Another limitation of our
study is that chromosome analysis was not performed on
abortion materials. Our study was conducted with blacks.
It may not cover the entire community. A significant num-
ber of future investigations should support the findings of
our research.

Our findings suggest that higher Sl values are strongly
associated with an increased risk of spontaneous abor-
tion. A complete blood count can be used as an inflam-
mation marker in cases of spontaneous abortion because
it is simple, inexpensive, easy to work with, and can be
studied in almost every laboratory. The SIl complete blood
count can be used as a marker of inflammation in sponta-
neous abortion cases.

Ethics Committee Approval: Ethics Committee permission was
obtained from University of Health Sciences, Somalia Recep
Tayyip Erdogan Health Practice and Research Hospital
(Date: November 13, 2018, No: MSTH/5236).
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