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ABSTRACT

Background and Objectives. Coronavimus Disease 2019 (COVID-19) in pregnancy periods can adversely affect
the neonatal outcomes. Neutrophil Lymphocyte Ratio (LR) were reported as sensitive markers and good predictor of
COVID-19 progression in symptomatic pregnant women. The aim of this study to find correlation on NLR value of the
pregnant women with COVID-19 to the neonatal outcome.
Materials and Methods. We retrospectively included neonates who was delivered from gnant women with COVID-
19 at Dr. Soetomo Hospital from June 2021 to July 2022. NLR value of the pregnant women were calculated.
Demographic data and clinical characteristic Ie taken from medical records. The diagnosis of COVID-19 in pregnant
women is confirmed by PCR nasopharyngeal swab, as well as in the neonates who undergo nasopharyngeal swab a
maximum of 24 hours after birth.
Results. Total of 1058 births delivered between June 2021- July 2022, 224 neonates (21.17%) met inclusion criteria. We
analyzed the severity of maternal factors described by NLR and correlated with neonate outcomes, such as mortality,
Apgar Score (AS), birth weight, gestational age, type of delivery and Polymerase Chain Reaction (PCR) swab of the
neonates. the results of our analysis, the maternal NLR was correlated with the birth weight {p=0.005). However, NLR
of the pregnant women are not correlated with mortality of the neonates (p=0.681), type of delivery (p= 1), AS at 1
minute (p= 0.158), AS at 5 minutes (p=0.158), gestational age (0.] 10) length of stay (LOS) (p=0,258) and PCR swab
of the neonates (p= 1).

23

Conclusions. NLR value m the majority of pregnant women with COVID-19 was found to be increasing, but these results

are not related for the neonatal outcome except the birth weight.
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TRODUCTION

The COVID-19 pandemic, which has been announced by World Health Organization (WHO)
since January 2020, has had a negative impact on majority sectors of life, specifically health sector.
Government policy by implementing social restrictions affects the health sector, especially the health
of pregnant women which is influenced by the system and ess to health services, the availability
of qualified health services and access to health information and education during the nine months of
pregnancy [1].

NLR is an inflammatory biomarker from a simple complete blood count (CBC) test by
comparing the absolute number of neutrophils and lymphocytes which can predict the level of
severity and predict endothelial damage related to the inflammatory processes [2]. This examination
is cheap, simple and has long been used as a predictor of morbidity and mortality in patients with
cancer, heart disease, sepsis in various conditions and this examination is available at almost all
existing health facilities [3].

VID- 19 in pregnant women can have a negative impact in outcomes of the neonates. Several
studies have been published about the use of NLR as a short-term prognostic marker in patients with
COVID-19. Meanwhile,pregnant women with COVID-19, NLR is a very meaningful clinical
marker for determining maternal health and the risk of various pregnancy complications, including
prematurity, miscarriage and low birth weight [4,5]. NLR was reported as a sensitive marker for the
developmentCOVlD- 19 in symptomatic pregnant women, with NLR sensitivity and specificity of
91.8% and 66.4%, respectively [6]. Nevertheless, until now, the correlation condition of the neonates
who delivered from Pfegnant women with COVID-19 and allegations of vertical transmission is still

unclear and unexplored. Therefore, the aim of this study is to investigate the correlation NLR of the

pregnant women with COVID-19 with the neonatal outcome.
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TER[ALS AND METHODS

A descriptive observational study was performed, which included newborn who delivered from
gnant women with COVID-19. The study took place between June, 2021 until July, 2022 at Dr.
Soetomo Hospital, Surabaya. The maternal characteristic data with laboratory results and
characteristic of the neonates was taken. We took the pregnant women’s laboratory data from the
closest data before delivery and classify the NLR into normal and elevated with the cut off poin is
3.13. The characteristics of the neonates include: mortality, birth weight, AS at 1 and 5 minutes, PCR
swab, type of delivery and LOS. The examination of PCR swab COVID-19 of the neonates was taken
on 24 hours after delivery and the neonates was treated on Neonatal Intensive Care Unit (NICU).

The inclusion criteria were: neonates who delivered m pregnant women with COVID-19 at
Dr. Soetomo Hospital. The diagnose of COVID-19 confirmed by RT PCR testing of nasopharyngeal
swab.

The study was granted the ethical clearance by the Ethical Committee of Dr. Soetomo General

Academic Teaching Hospital (Research ID: 1528/105/3/V11/2022).

Data Analysis

The data collecting sheet contains all of the data. The study data were entered into IBM SPSS
Statistics Version 21 after being coded and tabulated. To assess the research hypothesis, data analysis
techniques included inferential testing and descriptive analysis. A table with descriptive data is
displayed.

A normalcy test is used to conduct the inferential test. In cases where the variables were
regularly distributed, the analysis would employ the Spearman test; in other cases, Pearson correlation

would be utilized. If the p-value was < 0.05, the analysis's findings and the mean difference between

the variables were declared to be significant.
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During the analyzed period (June 1%, 2021 until July 31*, 2022), there are 1058 births, of which

224 neonates (21.17%) were delivered from pregnant women with COVID-19 confirmed.

Characteristic of subject is described in table 1.

Tabel 1. Characteristics of subjects

Pregnant Women (n=217)

Mean+SD
n (n%)

Age (years)
LOS (days)
Outcome
Alive
Death
NLR
Normal
Elevated

29.73£6.23
3.216.2

197 (87.9%)
27 (12.1%)
8.96+7.65
20 (8.9%)

204 (91.1%)

Neonates (n =224)

Birth weight (grams)
Type of delivery
Spontaneous
Caesarean
Gestational age (weeks)
AS at 1 minute
AS at 5 minutes
PCR swab
Negative
Positive
Outcome
Alive
Death
LOS (days)

2603.08+727.2

55 (24.6%)
169 (75.4%)
36.323.5
6.2+1.56
7.6+1.3

216 (96.4%)
8 (3.6%)

205 (91.5%)
19 (8.5%)
7.3247.8

The mean of age is 29.7346.23 years, with most of pregnant women were alive (87.9%). The
overall mean of NLR was 8.96+7.65 and 91.1% pregnant women have elevated NLR. More over, the
average birth weight of the neonates was 2603.08+727.2 grams and most of them delivered by C-
Section (75.4%) with the mean of gestational age is 36.3+3.5 weeks. 5 minutes AS is 7.6+1.3 and

more than 90% of the neonates had PCR swab negative and remain alive.

Correlation NLR pregnant women with COVID-19 with the neonatal outcome describe on table 2.

Tabel 2. Correlation NLR of pregnant women with COVID-19 with the neonatal outcome
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iabl p-value

Birth weight 0.005
Gestational age 0.110
Type of delivery 1

AS at 1 minute 0.158
AS at 5 minutes 0.707
LOS 0.258
PCR Swab 1

Only birth weight was significantly correlated (p=0,005). Further more, other variables are not.

DISCUSSION

There are 224 neonates included to this study and more than half of them (75.4%) was delivered
by caesarean section. In previous ta—analysis concluded that pregnant women with COVID-19
had an increased of absolute risk for caesarean delivery compared with pregnant women without
COVID-19 [7]. The increased of caesarean delivery can be explained by the fact, especially at the
beginning of the pandemic, caesarean delivery was believed to have lower risk of transmission of
infection to health workers and to save on the use of Personal Protective Equipment (PPE) as well as
Persatuan Obstetri Ginekologi Indonesia (POGI) recommendation which stated thatnﬁrmed cases
of COVID-19 should be terminated by caesarean [8,9]. In our knowledge there was no study correlate
NLR the pregnant women with COVID-19 with type of delivery and our study did not find
correlation.

The health of women during pregnancy and the fetus is influenced by health system and access
to health services, availability of health services and access to health information and education [1].
Effect of lockdown restrictions due to COVID-19 pandemic has resulted in a decrease of prenatal
visits.

The changes of anatomy, physiology and biochemistry during pregnancy, consequently in this

group, being at high risk of infected by COVID-19 and worsening condition such as admission in

intensive care, using invasive ventilation, giving birth prematurely and death. Study in Nepal,
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Zimbabwe and South Africa in 2020, there was a decrease in prenatal visits and a significant increase
in neonatal mortality rate [10-12].

This study found a significant correlation between NLR with birth weight of the neonates.
Previous prospective study revealed similar result NLR correlate with birth weight of the neonates
on pregnant women without COVID-19 [13]. Specifically, dy by Panwar et al., 2020 concluded
that an increase in maternal NLR in the second trimester of pregnancy (16-18 weeks) influences the
incidence of low birth weight [14]. This is in accordance with theory that an increase on NLR is an
indicator of histological chorioamnionitis on prenatal period. And this theory is the same as
hypothesis that stated of increased of NLR caused by maternal hyperinflammation can cause fetal
growth restriction and prematurity [15].

Many studies stated that COVID-19 is transmitted vertically and placenta is a potential target.
Process of thrombosis and inflammation results in inadequate uteroplacental perfusion and
oxygenation which results in placental ischemia and abnormal angiogenesis which is to be main cause
of fetal intrauterine growth restriction and decreased growth rate in the fetus. This mechanism will
occur if infection at second and third trimesters [16]. Unfortunately, this study can not determine
when infection occured and causes other than infection was not excluded.

Apgar scoring is recorded in all newborn at | and 5 minutes, low score associated with asphyxia.
In pregnant woman with COVID-19, placental ischemia and thrombosis are suspect related to
asphyxia in neonates. The process was decreased oxygenation, changes in the heart rate, effort of
breathing and lack of response to stimuli [17]. this study did not find a significant correlation
between NLR of the pregnant women infected with COVID-19 and AS of the neonates at the 1 and
5 minutes.

We have not found the same study, but there are several similar studies on pregnant women
without COVID-19. A cohort study in India stated that high NLR in pregnant women were associated

with low birth weight and poor of AS [5]. Despite did not relate to infection biomarkers, a
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retrospective cohort study conducted for eight months in Malaysia found that significant maternal

vascular thrombosis in a group of pregnant women with COVID-19. The changes of placental villous
maturation in group of severe critical condition were ociated with an increased risk of low AS and
maternal mortality [18].

In our study we also did not find significant correlation between NLR of the pregnant women
with COVID-19 with the incidence of prematurity. We have not found the same study yet. However,
a retrospective study in Turkey stated that NLR can predict the preterm birth by high sensitivity and
specificity [4].

Limitation of the study

Our study has several limitations: 1). This study was only conducted in one health center with
a narrow period and limited subject; 2). Nowadays researchs about COVID-19 was progressively
evolved. many studies revealed there are other factors affected to COVID-19 outcome such as

infection biomarker, strain of COVID-19 and pregnant women vaccination status. However, that are

not studied in this paper; 3). Other factors that affected to NLR was not involve in this study.

CONCLUSIONS
This study showed that NLR of the pregnant women with COVID-19 was only associated with the

birth weight of the neonates.
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