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Abstract

Purpose: Information on systemic inflammatory indices
in the field of neonatology is limited. How sex and mode
of delivery affects systemic inflaimmatory indices is
unknown. The aim of our study was to evaluate the effect
of mode of delivery and sex on systemic inflammatory
indices in preterm infants.

Materials and Methods: Preterm infants <32 weeks of
gestation were evaluated retrospectively. Complete blood
count parameters, monocyte-to-lymphocyte ratio (MLR),
neutrophil-to-lymphocyte ratio (NLR), pan immune
inflammation value (PIV), platelet-to-lymphocyte ratio
(PLR), systemic immune inflaimmation index (SII),
systemic  inflimmation  response  index  (SIRI),
demographic and clinical characteristics were compared in
terms of sex and mode of delivery.

Results: In our study, 1322 preterm infants were
evaluated. Leukocyte, platelet, neutrophil, monocyte,
lymphocyte count, hemoglobin levels, NLR, MLR, PLR,
PIV, S11, and SIRI values were found to be similar between
genders. Leukocyte, neutrophil, monocyte, lymphocyte
count, hemoglobin levels, MR, PLR, and SIRI values did
not differ significantly according to mode of delivery. The
values of platelet count (225 103 u/L), NLR (0.30), PIV
(42.17) and SII (67.86) in the cesarean section group were
higher than those in the vaginal delivery group (platelet
count: 248 103 pu/L, NLR: 0.44, PIV: 80.88 and SII: 91.63).
Conclusion: Gender had no effect on systemic
inflammatory indices and NLR, PIV, and SII were lower
in cesarean delivery in preterm infants born <32 weeks of
gestation.

Keywords: Infant, pan immune inflammation value,
premature, systemic immune-inflammation index

Oz

Amag: Neonatoloji alaninda  sistemik  inflamatuar
indekslere iliskin bilgiler smnurlidir. Cinsiyet ve dogum
seklinin sistemik inflamatuar indeksleri nasil etkiledigi
bilinmemektedir. Calismamizin amact preterm bebeklerde
dogum seklinin ve cinsiyetin sistemik inflamatuar
indekslere etkisini degerlendirmektir.

Gere¢ ve Yontem: 32 haftanin altndaki prematire
bebekler retrospektif olarak degerlendirildi. Tam kan
sayimt parametreleri, (MLR),
nétrofil-lenfosit orant (NLR), pan immin inflamasyon
degeri (PIV), trombosit-lenfosit orant (PLR), sistemik
immiin inflamasyon indeksi (SII), sistemik inflamasyon
yanit indeksi (SIRI), demografik ve klinik 6zellikler cinsiyet
ve dogum sekli acisindan karsilagtirildi.

Bulgular: Calismamizda 1322 prematiire  bebek
degerlendirildi. Lokosit, trombosit, nétrofil, monosit,
lenfosit saysi, hemoglobin dizeyleri, NLR, MLR, PLR,
PIV, SII ve SIRI degerleri cinsiyetler arasinda benzer
bulundu. Lokosit, nétrofil, monosit, lenfosit sayist,
hemoglobin diizeyleri, MR, PLR ve SIRI degerleri dogum
sckline gore anlaml farklilk gostermedi. Sezatyen
grubunda trombosit sayist (225 103 u/L), NLR (0,30), PIV
(42,17) ve SII (67,86) degerleri vajinal dogum grubuna
(trombosit sayist: 248 103 u/L, NLR: 0,44, PIV: 80,88 ve
SII: 91.63) gore daha dustktii.

Sonug: Calismamizda cinsiyetin  sistemik inflamatuar
indeksler tizerine etkisinin olmadigt ve <32 haftadan énce
dogan prematiire bebeklerde sezaryen dogumda NLR, PIV
ve SII'nin daha distik oldugu gésterilmistir.

monosit-lenfosit  orani

Anahtar kelimeler: Yenidogan, pan immiin inflamasyon
degeri; prematiire; sistemik immiin inflamasyon indeksi

Received: 25.09.2023 Accepted: 12.12.2023

Address for Correspondence: Ufuk Cakir, Department of Neonatal Intensive Care Unit, University of Health Sciences,
Ankara Bilkent City Hospital, Ankara, Turkey E-mail: drufukcakit@hotmail.com



mailto:drufukcakir@hotmail.com
https://orcid.org/0000-0002-9409-185X
https://orcid.org/0000-0002-9970-0714

Cakir and Tayman

INTRODUCTION

Preterm birth is defined as the birth of a baby before
completing 37 weeks of gestation. Preterm birth
occurs in 5% to 10% of all pregnancies. The most
common cause of many perinatal morbidity and
mortality, especially respiratory distress syndrome
(RDS), is prematurity. In order to reduce negative
clinical outcomes in preterm infants, preventive care
services and determination of risk factors are
important in terms of providing good health carel.

The rate of cesarean delivery (CD) has increased in
the last 20 years. In terms of the safety of the
newborn, the mode of delivery is one of the most
important concerns in modern obstetrics. The choice
of mode of delivery depends on obstetric indications,
the severity of the mother's diseases and the
conditions of the hospital facility. Although it is
thought that CD may have a possible positive effect
on the fetus, it is also considered that it can increase
respiratory morbidities?. In preterm birth, the choice
of delivery method continues to be a matter of
debate!®. The mode of delivery may affect the
hematological parameters of the term newborn.
There are insufficient data on the effect of delivery
method of preterm infants on hematological
parameters®.

Another factor affecting preterm morbidity is gender.
Male gender is more risky in terms of respiratory
morbidity, bronchopulmonary dysplasia (BPD),
intraventricular hemorrhage (IVH) and retinopathy
of prematurity (ROP), cerebral palsy, sensorineural
hearing loss, adverse long-term neurodevelopmental
outcomes, and mortality. Physiological, hormonal
and immunological factors are thought to play a role
in these negative clinical outcomes®. In adult studies,
it has been reported that the difference between the
sexes in terms of both hematological cell count and
inflaimmatory markers is the reason for the
disadvantage of the male gender in terms of clinical
outcomes®’. Hematological parameters in umbilical
cord blood may differ between genders. The main
reason for the variability in morbidity between the
sexes may be due to this hematological difference!%11.

Systemic inflaimmatory indices are accepted as an
indicator of inflammation. It has been stated that
these indices can be useful markers of diagnosis and
prognosis for different diseases in adult!>!3. In the
field of neonatology, it has been reported that some
systemic inflammatory indices may be useful markers
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in the diagnosis of hypoxic ischemic encephalopathy
(HIE), patent ductus arteriosus (PDA), sepsis, ROP,
IVH, and necrotizing enterocolitis (INEC)™"19.
Systemic inflimmatory indices, which can be
important parameters in the diagnosis and prognosis
of adult, pediatric and neonatal diseases, have not
been tested before, whether they change in relation
to genders and mode of delivery in preterm
newborns.

According to the hypothesis of our study, if gender
and mode of delivery can affect the results of
complete blood count, it may also affect systemic
inflammatory indices. To test our hypothesis, we
evaluated the changes of neutrophil-to-lymphocyte
ratio (NLR), systemic immune—inflaimmation index
(SII), monocyte-to-lymphocyte ratio (MLR), platelet-
to-lymphocyte  ratio  (PLR), pan  immune
inflammation value (PIV), and systemic inflammation
response index (SIRI) values according to gender and
mode of delivery in preterm infants.

MATERIALS AND METHODS

Sample

This study was conducted in the neonatal intensive
care unit (NICU) between October 2020 and June
2022. Preterm babies born at <32 weeks of gestation
were included in the study. Babies born at 232 weeks
of gestation, babies with major chromosomal
anomalies, twin-to-twin transfusion syndrome, and
babies with hematological disorders were excluded
from the study. The local ethics committee (Zekai
Tahir Burak Maternity Training and Research
Hospital Clinical Research Ethics Committee)
approved the study (date: 11.04.2019 and number:
48/2019).

Study design and data collection

All data were obtained from hospital medical records
and evaluated retrospectively. To ensure the
reliability of the records and to protect the privacy of
the patients, all data were kept confidential and not
shared anywhere. All stages of the study were carried
out by two specialist physicians. The same treatment
protocols were applied to all patients throughout the
study period.

Demographic and clinical features such as GA, birth
weight (BW), antenatal steroid, sex, mode of delivery,
small for gestational age (SGA), Apgar scores at 1st
and 5% minutes, duration of mechanical ventilation
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(MV) support, early onset sepsis (EOS), late onset
sepsis (LOS), RDS, IVH, PDA, NEC, BPD, ROP,
NICU stay, mortality, and complete blood count
results were recorded for all premature infants.

Preterm morbidities

Infants with positive blood cultures in the first 3
postnatal days were defined as EOS, and infants with
positive blood cultures after the 3 day were defined
as LOS?. Infants who needed surfactant treatment
were registered as RDS?!. Infants with PDA detected
after Doppler echocardiography examination with
clinical findings were recorded as hemodimanic
significant PDA?2.  Infants with moderate or
advanced (stage =2) NEC were enrolled?. According
to the BPD, if <30% oxygen needed at the
postmenstrual age of 36" week, and severe BPD if it
required positive pressure respiratory support or
230% oxygen?*. Infants who were diagnosed with
retinopathy in routine retinal screening examination
and received treatment were recorded as ROP?.
Infants with grade 23 IVH in cranial ultrasonography
were recorded®. SGA was defined as birth weight
below 10% according to GA?’.

Complete blood count

Venous blood samples were taken at the 15t hour after
delivery. Venous blood samples were transferred to
ethylenediaminetetraacetic acid (EDTA) tubes for
complete blood count. The Cell-Dyn 3700 automatic
hemocytometer (Abbott, Abbott Park, IL, USA) was
used for complete blood count analysis. Hemoglobin
levels (g/dL), leukocyte count (103 u/L), neutrophil
(N) count (10% u/L), monocyte (M) count (10> p/L),
lymphocyte (L) count (10° u/L), and platelet (P)
count (103 u/L) results were recorded.

Formulation of systemic inflammatory indices

A total of six systemic inflaimmatory indices,
incluiding NLR, PLR, MLR, SII, PIV, and SIRI, were
evaluated. The formulations of these six systemic
inflammatoty indices are as follows. NLR: N/L, PLR:
P/L, MLR: M/L, SIT: P x N/L, PIV: P x N x M/L,,
SIRI: N x M/L'". The patients included in the study
wete divided into groups as female/male and vaginal
delivery/CD. Groups were compared with each
other in terms of demographical and clinical features,
complete blood count, and systemic inflammatory
indices.

Statistical analysis

Statistical Package for Social Sciences (SPSS), version
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20.0 (SPSS Inc, Chicago, 1L, USA) program was used
for statistical analysis. The distribution of the data
was analyzed with the Histogram and Kolmogorov-
Smirnov Test. A Pearson's chi-squate test was
petformed for categorical data. Student's t-test was
used for continuous data. Normally distributed data
were presented as mean * standard deviation, and
abnormally distributed data were presented as median
and interquartile range (IQR). Categorical data were
expressed as frequency. Multivariate logistic
regression analysis was performed to identify the
independent risk factors for mode of delivery that
included BW and GA. A P value of <0.05 was
considered significant. Calculation of the sample size
was performed with G-Power Version 3.1.9.6.
Statistical power was calculated before data collection
based on information from previous studies*®.
Considering mode of delivery, it was found that at
least 114 patients (57 patients per group) were
required, with an effect size of 0.50, type I error of
0.05, and power of 0.80. If gender was taken into
account, it was decided to study with at least a total
of 98 patients (49 patients and 49 controls) with an
effect size of 0.50, type I error of 0.05 and 80%
power.

RESULTS

During the study period, 1336 preterm infants born
at <32 weeks of gestation were evaluated. A total of
14 babies were excluded from the study; including 8
babies with major congenital anomalies, 4 babies with
twin-to-twin transfusion syndrome, and 2 babies with
hematological disorders. The remaining 1322
preterm infants were cligible. It was determined that
there were 658 infants (49.8%) with female gender
and 664 (50.2%) infants with male gender. Of all
preterm infants eligible for the study, 200 were born
by vaginal delivery (15.1%) and 1122 by CD (84.9%).

There was no statistical difference between the
genders in terms of GA, BW, antenatal steroid, SGA,
mode of delivery, Apgat scores at 15t and 5% minutes,
duration of MV support, EOS, LOS, IVH, PDA,
NEC, ROP, NICU stay, and mortality ( p>0.05).
RDS and BPD were found to be higher in male
infants compared to female infants (p=0.004 and
p=0.033, respectively) (Table 1). Leukocyte, platelet,
neutrophil, ~ monocyte,  lymphocyte  count,
hemoglobin levels, NLR, MLR, PLR, PIV, SII, and
SIRI values were found to be similar between genders
(p<0.05) (Table 2). There was no difference between
CD and vaginal deliveries in terms of GA, antenatal
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steroid, sex, 1t and 5% minutes Apgar scores, (p=0.010). The rate of SGA, RDS, and NEC was
duration of MV support, EOS, LOS, IVH, PDA, statistically significantly higher in infants born with
ROP, BPD, ROP, NICU stay, and mortality (p>0.05 CD (p<0.001, p<0.001, and p=0.026, respectively)
). BW was found to be lower in those born with CD  (Table 3).

Table 1. Demographic characteristics and clinical outcomes according to sex in the preterm newborns

Characteristics Female, (n=658) Male, (n=664) P value
Gestational age, weeks 2 28.0%£1.2 28.1+1.2 0.061
Birth weight, g 2 1013%221 105312160 0.080
Antenatal steroid, n (%0) 442 (67.1) 446 (67.1) 0.645
Small for gestational age, n (%) 59 (8.9) 45 (6.7) 0.075
Cesarean delivery, n (%) 556 (84.4) 566 (85.2) 0.707
Apgar 1st min, b 52 52 0.297
Apgar 5t min, b 8 (1) 8 0.649
Duration of MV, days b 1(3) 1(5) 0.789
EOS, n (%) 12 (1.8) 16 2.4 0.673
LOS, n (%) 163 (24.7) 135 (20.3) 0.145
RDS, n (%) 380 (57.7) 434 (65.3) 0.004*
IVH, n (%) 40 (6.1) 53 (7.9) 0.101
PDA, n (%) 255 (38.7) 231 (34.7) 0.135
NEC, n (%) 13 (1.9) 7 (2.1) 0.877
BPD, n (%) 98 (14.8) 124 (18.06) 0.033*
ROP, n (%) 68 (10.3) 47 (7.0) 0.487
NICU stay, days, b 55 (34) 52 (38) 0.077
Mortality, n (%) 96 (14.5) 113 (17.0) 0.227

*mean * standard deviation, ® median (interquartile range); *P<0.05 was considered statically significant.; BPD, bronchopulmonaty
dysplasia; EOS, early onset sepsis; IVH, intraventricular hemorrhage; LOS, late onset sepsis; MV, mechanical ventilation; NEC, necrotising
enterocolitis; neonatal intensive care unit, NICU; PDA, patent ductus arteriosus; RDS, respiratory distress syndrome; ROP, retinopathy of
prematurity.

Table 2. Systemic inflammatory indices and complete blood count according to sex in the preterm newborns

Parameters Female Male P value
(n=658) (n=664)
Leukocyte count (103 u/L) = 11.00 (9.47) 11.10 (8.00) 0.109
Hemoglobin, (g/dL) 16.40 (2.80) 16.60 (2.80) 0.054
Platelet count (103 pu/L) a 227.00 (95.25) 228.00 (116.00) 0.211
Neutrophil count (103 u/L) = 2.44 (2.45) 2.27 (2.78) 0.134
Monocyte count (103 /L) 2 0.67 (0.69) 0.66 (0.59) 0.138
Lymphocyte count (103 pu/L) 2 7.21 (6.42) 7.21 (5.79) 0.096
NLR 2 0.31 (0.37) 0.31 (0.39) 0.380
MILR 2 0.08 (0.06) 0.09 (0.05) 0.553
PLR 2 32.23 (28.91) 32.89 (32.19) 0.797
PIVa 43.41 (82.93) 48.82 (94.57) 0.057
Sl a 69.56 (70.59) 71.77 (71.45) 0.427
SIRI 2 0.19 (0.32) 0.20 (0.34) 0.069

*median (interquartile range); MLR, monocyte to lymphocyte ratio; NLR, neutrophil to lymphocyte ratio; PIV, pan immune inflammation
value; PLR, platelet to lymphocyte ratio; SII, systemic immune inflammation index; SIRI, systemic inflaimmation response index..
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Table 3. Demographic characteristics and clinical outcomes according to mode of delivery in the preterm

newborns
Characteristics Vaginal delivery Cesarean delivery P value
(n=200) (n=1122)
Gestational age, weeks 2 28.0%1.2 28.1£1.2 0.086
Birth weight, g2 1101+221 1057+224 0.010*
Antenatal steroid, n (%) 140 (70.0) 748 (66.7) 0.768
Small for gestational age, n (%) 6 (3.0) 98 (8.7) <0.001*
Male, n (%) 98 (49.0) 566 (50.4) 0.707
Apgar 15t min, b 6 52 0.096
Apgar 5% min, b 8 (1) 8 (1) 0.817
Duration of MV, days b 1(2) 14 0.064
EOS, n (%) 7 (3.5) 21 (1.8) 0.088
LOS, n (%) 43 (21.5) 255 (22.7) 0.053
RDS, n (%) 82 (41.0) 732 (65.2) <0.001*
IVH, n (%) 14 (7.0) 105 (9.3) 0.187
PDA, n (%) 62 (31.0) 424 (37.8) 0.067
NEC, n (%) 1(0.5 18 (1.6 0.026*
BPD, n (%) 25 (12.5) 197 (17.5) 0.054
ROP, n (%) 18 (9.0) 97 (8.6) 0.641
NICU stay, days, b 50 (26) 54 (37) 0.060
Mortality, n (%) 31 (15.5) 178 (15.8) 0.896

“mean * standard deviation, " median (interquartile range); *P<0.05 was considered statically significant; . BPD, bronchopulmonary
dysplasia; EOS, early onset sepsis; IVH, intraventricular hemorrhage; LLOS, late onset sepsis; MV, mechanical ventilation; NEC, necrotising
enterocolitis; neonatal intensive care unit, NICU; PDA, patent ductus arteriosus; RDS, respiratory distress syndrome; ROP, retinopathy of

prematurity;

Table 4. Systemic inflammatory indices and complete blood count according to mode of delivery in the preterm

newborns
Parameters Vaginal delivery Cesarean delivery P value
(n=200) (n=1122)
Leukocyte count (103 pu/L) 11.30 (9.76) 11.00 (8.76) 0.354
Hemoglobin, (g/dL) = 16.60 (2.90) 16.80 (3.30) 0.055
Platelet count (103 /L) 2 248.00 (84.50) 225.00 (110.00) 0.032%*
Neutrophil count (103 u/L) = 2.80 (3.42) 2.16 (2.40) 0.280
Monocyte count (103 p/L) 2 0.72 (0.82) 0.65 (0.61) 0.960
Lymphocyte count (103 p/L) 2 7.05 (7.32) 7.21 (6.00) 0.108
NLR # 0.44 (0.48) 0.30 (0.34) 0.034*
MLR = 0.10 (0.07) 0.08 (0.006) 0.145
PLR 2 34.59 (26.93) 32.46 (31.18) 0.897
PIV 2 80.88 (104.77) 42.17 (84.96) 0.014*
SITa 91.63 (114.83) 67.86 (84.30) <0.001*
SIRI 2 0.25 (0.35) 0.18 (0.31) 0.082

a median (interquattile range); *P <0.05 was consideted statically significant; MLR, monocyte to lymphocyte ratio; NLR, neutrophil to
lymphocyte ratio; PIV, pan immune inflammation value; PLR, platelet to lymphocyte ratio; SII, systemic immune inflammation index;
SIRI, systemic inflammation response index

Leukocyte, neutrophil, monocyte, lymphocyte count, lower in the CD group (p=0.032). NLR, PIV, and SII
hemoglobin levels, MLR, PLR, and SIRI values did values were found to be significantly lower in the CD
not differ significantly according to the mode of  group than in the vaginal delivery group (p=0.034,
delivery (p>0.05). Platelet count was significantly ~ p=0.014, and p<0.001, respectively) (Table 4).
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Multiple logistic regression analysis showed that
NLR, PIV and SII were significant parameters
associated with mode of delivery (OR 1.213, 95% CI
1.101-1.647, p=0.001, OR 1.488, 95% CI 1.202-
2.474, p=0.001, and OR 2.246, 95% CI 1.250-3.708,
p=0.001, respectively).

DISCUSSION

In our study, the frequency of RDS, IVH, and BPD
in infants born at <32 weeks of gestation was higher
in male infants. While BW was lower in preterms
born with CD, SGA, RDS, and NEC were higher.
Complete blood count, NLR, MLR, PLR, PIV, SII,
and SIRI values did not differ significantly between
genders. Platelet count, NLR, PIV, and SII were
lower in preterm infants born with CD. Leukocyte,
neutrophil,  monocyte,  lymphocyte  count,
hemoglobin levels, MLR, PLR, and SIRI values did
not differ significantly with mode of delivery.

Differences in the inflammatory response between
the sexes draw attention in many diseases. It has been
reported that inflimmation markers are higher in
individuals with the same disease, especially in male
gender. Due to this increased inflammation, the male
gender may be more disadvantageous than the female
gender in terms of the prognosis of some
diseases®’?8. Fundamental biological differences such
as sex chromosomes and hormonal factors atre
thought to be the possible cause of the difference
between the sexes in the immunological system.
However, there is no definitively proven literature on
this subject?®.

In the neonatal area, there is limited information on
the effect of gender on preterm morbidity, especially
in preterm infants. A male preterm infant may have
an increased risk of respiratory morbidities and
mortality such as IVH, ROP, RDS and BPD?. In our
study, we found that male gender was disadvantaged
in terms of the frequency of RDS and BPD. It is
thought that RDS may develop as a result of delay in
bronchiole budding modulation and surfactant
production in the fetal lung, due to higher levels of
androgen receptors as a cause of increased RDS in
male gender>?. Thus, surfactant production may
occur earlier in females than males. Eatly production
of surfactant in gitls may contribute to higher airflow
and decreased resistance in the respiratory system. As
a result, this seems to prevent premature closure of
alveoli and small airways in girls®. Fleisher et al. have
showed that both the 2:1 lecithin/sphingomyelin
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ratio and phosphatidylglycerol appeated one week
eatlier in girls than boys*’. Moreover, male newborns
have a lower rate of alveolar sodium transport
channels than females, thus preventing gas exchange
in the lungs, which may contribute to fluid
accumulation and increased respiratory distress>. Due
to all these reasons, postpartum respiratory outcomes
may progress worse in male gender than in female
gender?. Antenatal steroid reduces the frequency of
RDS and BPD. In our study, although antenatal
steroids were used at similar rates according to
gender, the rate of RDS was found to be higher in
males. This result can be explained by the intertwined
mechanisms mentioned above>*-%. Similar to our
results, Ito et al. have used a 10-year database from
the neonatal research network in Japan, they noted
that male gender was disadvantageous for BPD in
preterm infants3!. Furthermore, male mice have been
reported to have more developmental arrest and
more inflaimmation in alveolization and pulmonary
angiogenesis compared to females®’. The above
pathophysiological mechanisms may explain the
increased incidence of BPD and RDS in male infants,
as in the results of our study.

The reason for the higher lymphocyte, lower
neutrophil and monocyte count in the neonatal
period compared to adults is due to the development
of the incomplete acquired and adaptive immune
system, in addition to a feature of neonatal innate
immunity®>. Another feature of newborns is that
leukocyte parameters vary in their distribution
according to GA. While the lymphocyte ratio is more
dominant in infants born at <32 gestational weeks,
the neutrophil ratio is lower than in term infants.
After the 327 week of gestation, the lymphocyte ratio
decreases until the term, while the neutrophil ratio
increases®. This is because the hematopoiesis
originates from the fetal liver before 30-32 weeks of
gestation.

Although  there are studies on sex-related
hematological parameters in the adult and pediatric
patient population, there is not enough data in the
neonatal period less than 28 days. Glasser et al. have
evaluated the lymphocyte subsets in newborns and
stated that lymphocyte subgroups differed between
the sexes®. It has been previously shown that the
number of lymphocytes, neutrophils, monocytes and
leukocytes is not affected by gender in term
newborns333637, In our results, it was shown that
leukocyte parameters were similar in both sexes in
preterm infants born before the 32 weeks of
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gestation. However, it was not tested whether there
was a difference in terms of leukocyte parameters in
term and preterm infants.

It has been reported that NLR is higher in adult male
patients with chronic obstructive pulmonary disease
than in females?. Moreover, SII has been shown to
be higher in female patients with essential
hypertension than in males®. They have reported that
both NLR and SII elevations are associated with
negative clinical outcomes of patients®. Although
some systemic inflammatory indices have been found
to be important for the diagnosis in neonatal diseases
such as HIE, PDA, ROP, IVH, NEC, and sepsis'+1°.
It is not known whether systemic inflammatory
indices vary between genders. Therefore, our study
was the first study to show that systemic
inflammatory indices were similar between the sexes
in infants <32 weeks of gestation. In our study, GA,
BW, leukocyte  parameters and  systemic
inflammatory indices were similar in both genders, as
well as the frequency of RDS and BPD was higher in
males. In a newly published study, it has been shown
that high SII values may be a predictor for RDS in
preterms <32 weeks of gestational age®. In another
recent study, it has been reported that high SIRI
values for both at birth and at the 36t week of
postmenstrual age could be a predictor marker for
moderate to severe BPD in prematures <32 weeks of
gestational age*!. In both studies examining RDS and
BPD, genders were found to be similar between
groups*®41. These results supported the hypothesis
that respiratory —morbidities, independent of
inflammation, were increased in males and associated
with androgen hormone and its receptor>%.

Although CD is applied to
morbidities and mortality, its neonatal outcomes are
still controversial®. As in our results, CD may be
associated with increased SGA, RDS and NEC. Our
infants, possibly exposed to fetal hypoxia, may have
been born with a CD. Although the groups were at
the same GA, the lower BW and higher SGA in the
CD group seems to be evidence of fetal hypoxia?.
The frequency of RDS and NEC may have been
found to be higher in the CD group due to more fetal
hypoxia*?. Accordingly, the connection between CD
and fetal hypoxia is based on a cause-effect
relationship'®. The possible reasons for the similar
and different aspects of the findings between our
results and other studies may be due to the varying
rates of antenatal steroid administration, different
nutritional and respiratory support strategies, and the

reduce neonatal
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evaluation of patients at different GA!2542,

Although there are studies evaluating the effect of
mode of delivery on hematological parameters in
term newborns, there is not enough data on this
subject in preterm babies. In this study, which we
aimed to address this deficiency, platelet counts were
found to be lower in preterm babies born with CD
compared to vaginal delivery. There are conflicting
results regarding the effect of mode of delivery on
platelet count®®. In our study, the possible reason for
the lower platelet count in preterm infants in the CD
group may be due to the increased frequency of SGA
in this group. Because chronic intrauterine hypoxia
has been suggested to cause a decrease in
megakaryocytic lineage cells in the bone marrow*.
While evaluating the mode of delivery and platelet
relationship in the above studies, SGA data was not
shared*#. Therefore, in this study, the effect of SGA
on platelet count was evaluated together with mode
of delivery. In our study, hemoglobin levels were
similar between the groups. In previous studies,
higher hemoglobin levels have been reported in those
born by vaginal delivery. It is thought that the reason
for the higher hemoglobin level in vaginal delivery
may be due to a larger amount of blood transfused
through the placenta*. Lubetzky et al. have suggested
that the higher hemoglobin level in babies born by
vaginal delivery may be due to the shift of body fluids
from the intravascular area to the extravascular area
before delivery®. Thus, it has been stated that
hemoglobin may increase in vaginal deliveries
depending  on  delivery  physiology  and
hemoconcentration?’. It was shown in our results that
these hypotheses, which are valid for term babies,
may not be valid for preterms who are more
immature in terms of hemodynamic transition and
hemoglobin may not vary between genders.

Although it was stated that neonatal leukocyte count
increased due to increased catecholamine and cortisol
in vaginal delivery, our results did not support this
hypothesis in preterm infants. An important factor
that will affect the leukocyte count is neonatal sepsis.
However, in previous studies, there was no data on
the frequency of sepsis between the groups®#. In
our study, the frequency of sepsis and leukocyte
count were found to be similar. Therefore, according
to our results, it can be concluded that mode of
delivery does not affect leukocyte, neutrophil,
lymphocyte and monocyte counts in preterm infants.
Similar to our results, Sheffer-Mimouni et al. have
showed that the method of delivery does not affect
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leukocyte parameters in newborns*. A study by Cairo
et al has shown that lymphocyte subgroups can be
affected by the delivery method!". However,
lymphocyte subgroups could not be evaluated in our
patients. Additionally, the mentioned studies have
evaluated the leukocyte count in term infants. Mode
of delivery may not affect leukocyte parameters in
preterm infants due to the immaturity of the immune
system!03%46, Therefore, the telationship between
mode of delivery and leukocyte count should be
evaluated based on the GA.

The effect of mode of delivery on systemic
inflammatory indices is unknown. From this point of
view, in our study, which evaluated systemic
inflaimmatory indices for the first time, MLR, PLR,
and SIRI were similar in groups, while NLR, PIV, and
SIT were significantly lower in the CD group. These
indices that differed between groups may have been
primarily affected by the mode of delivery, or it could
be a secondary consequence of hypoxia in infants
born with CD exposed to fetal hypoxia. However,
Ceran et al. have previously reported that hypoxic
infants with HIE have higher NLR, PIV, and SII
compatred to the control group'*. Therefore, in our
results, low NLR, PIV, and SII levels in those born
with CD are not due to hypoxia, but may possibly be
an effect of mode of delivery. According to our
results, it was difficult to say definitively whether
mode of delivery or fetal hypoxia affected systemic
inflaimmatory indices. However, the association of
low NLR, PIV, and SII values with increased RDS
and NEC in those born with CD needs to be
evaluated in future studies.

Our study had some limitations as it was conducted
from a single center and was retrospective. An
attempt was made to interpret the results based on a
single postnatal measurement. Complete blood count
and systemic inflammatory indices values in the
following postnatal days could not be examined.
Only preterm infants were evaluated and no
comparison with term infants could be implemented.
Moreover, the effect of the parameters found to be
significant on the clinical results could not be
evaluated due to being out of our scope of the study.

In conclusion, our study was the first to evaluate the
effect of sex and mode of delivery on systemic
inflaimmatory indices in preterm infants born at <32
weeks of gestation. According to our results, while
gender had no effect on systemic inflammatory
indices, NLR, PIV, and SII values were found to be
lower in CD. Future studies are required to obtain
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information on how these parameters are reflected in
clinical results.
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