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BACKGROUND
Coronavirus Infection 2019 (COVID-19), caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), is an emergency
condition for global public health. Early detection of COVID-19 in pregnant
women is needed. The neutrophil-to-lymphocyte ratio (NLR), as a marker
of viral inflammatory response, is used to determine the presence of a viral
or bacterial infection, both acute and chronic. The objective of this study
was to determine the relationship between NLR and the polymerase chain
reaction (PCR) swab test results in pregnant women with suspected
coronavirus disease 2019.
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METHODS
A cross-sectional study was conducted on 9 pregnant women with
suspected COVID-19. The subjects were inpatients at Moewardi Hospital
Surakarta from 19 April-19 May 2020, who had rapid tests, complete blood
examinations, and PCR swab tests. The NLR was categorized based on
early warning scores according to research developed at Zhejiang
University, with cut-off point 5.8. Diagnosis of COVID-19 was confirmed
by PCR swab tests. Relation between NLR and PCR swab results was
analyzed by the prevalence ratio.
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RESULTS
Two patients (22.2%) had NLR >5.8, with positive swab results in both
(100%). Seven patients with NLR <5.8 had positive swabs in only one
(33.3%). The relationship between NLR and PCR swab test results showed
a prevalence ratio of 0.143 (95% CI 0.023-0.877).
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CONCLUSION
Pregnant women with NLR < 5.8 had a decreased risk of COVID-19. Routine
blood examination is more suitable for finding pregnant women with
suspected COVID-19.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) is
caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and emerged
initially in Wuhan, China, in December 2019.
Currently the COVID-19 infection is a public
health emergency, particularly in susceptible
populations.(1) Pregnant women and their fetuses
constitute a susceptible and high risk population,
due to the physiological and mechanical factors
in pregnancy that increase the susceptibility to
infections in general, particularly in the
cardiorespiratory system, and trigger the
occurrence of respiratory failure.(2) During the
COVID-19 epidemic pregnant women apparently
have fewer maternal and neonatal complications
than has been reported for SARS and MERS.(3)
There were more than 193.000 deaths (up to 24
April 2020), but no reports of maternal deaths
were published. In China a total of 154 pregnant
women have been reported with maternal
morbidity of 1% and no maternal deaths. In the
US, there was 4-10% maternal morbidity and no
maternal deaths.(4)
Pregnant women develop special
immunological adaptations that are necessary to
maintain semi-allograft tolerance to their
fetuses.(5) This repressed immunity is modulated
by repressed T cell activity, where in pregnancy
there is dominance of the T-helper 2 (Th2) system
that protects the fetus, thereby rendering the
mother susceptible to viral infections.(5)
Coronavirus disease 2019 infection is
associated with cytokine storms that are marked
by increased concentrations of plasma
interleukin-2 (IL-2), IL-7, IL-10, granulocyte
colony stimulating factor, interferon--induced
protein-10, monocyte chemoattractant protein-1,
macrophage inflammatory protein-1 alpha, and
tumor necrosis factor alpha (TNF-).(6) Pregnant
women in the first and third trimesters are in a
proinflammatory condition, such that the cytokine
storms induced by SARS-CoV-2 may cause more
severe inflammation in these women.(7) Based
on all of the above, an integrated approach is
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needed, especially for early detection, prediction
and evaluation of COVID-19 in pregnant women,
both with respect to prevention, breaking of the
transmission chain, and establishing the diagnosis
as well as management, which are essential for
improving the prognosis in pregnant women.(8)
The early detection of COVID-19 in
pregnant women that is recommended by the
Indonesian Obstetrics and Gynecology
Association (Persatuan Obstetri and
Ginekologi Indonesia, POGI), uses the early
warning score (EWS) developed by the Zhejiang
University. This comprises a number of
parameters that are rather frequently found in
patients with COVID-19, namely signs of
pneumonia on CT scan, history of contact with
COVID-19 positive patients, fever, temperature
>37.8oC from onset of symptoms, male gender,
age >40 years, a number of symptoms of
respiratory distress and a neutrophil-tolymphocyte ratio (NLR) of 5.8.(9) Currently the
early warning score is much in use and is a
relatively accurate tool for early detection.(10) The
neutrophil-to-lymphocyte ratio is a component of
the EWS, as marker of inflammatory reaction,
and is an indicator of the complications associated
with pregnancy.(8,11)
The inflammatory reaction in pregnant
women plays an important role in a number of
complications of pregnancy and is a strong
contributor to mortality and morbidity in pregnant
women. Therefore, inflammatory markers may
be used both as predictors and prognostic factors.
The neutrophil-to-lymphocyte ratio has been used
as predictor of the complications of pregnancy,
such as preeclampsia, gestational diabetes
mellitus, hyperemesis gravidarum, premature labor
and ectopic pregnancy.(8) A high neutrophil-tolymphocyte ratio results from an increased
number of neutrophils and a decreased number
of lymphocytes. The inflammatory response
stimulates the production of neutrophils and
accelerates apoptosis of lymphocytes. Poor
immune responses and immunological
abnormalities are believed to influence disease
severity triggered by viral infections. (12)
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Repression of the immune response it results in
an excessive inflammatory reaction and even
death. Similar to the Midlle East respiratory
syndrome coronavirus (MERS-CoV), the
leukocyte differential count is the most
outstanding predictor associated with disease
severity.(13) The differential count is characterized
by increased neutrophils and monocytes and by
decreased lymphocytes, which is found in all
deceased patients. Studies on COVID-19 have
shown that cytokine and chemokine
concentrations and NLR values are higher in
patients with COVID-19 and are associated with
disease severity.(14,15) In addition, patients with
severe viral infection may have bacterial
coinfection due to low immunity, resulting in
increased NLR, C-reactive protein and
procalcitonin.(16) Currently the NLR constitutes
a new strong inflammatory marker for the
detection of inflammation.(17) The NLR is more
superior to the total leukocyte count, the neutrophil
count, or the lymphocyte count as an inflammatory
marker, because it is less influenced by a number
of physiological conditions, such as dehydration
or physical activity. Moreover, the NLR
examination has advantages as compared with
other inflammatory markers, such as CRP or
interleukin, as it is easy to perform and is
inexpensive.(14) The neutrophil-to-lymphocyte
ratio can be rapidly calculated from routine
complete blood examination, so that the physician
may identify patients at high risk for COVID-19
at an early stage. In COVID-19 infection, the
numbers of leukocytes, lymphocytes, monocytes
and platelets are lower than in the non-COVID19 group. The neutrophil-to-lymphocyte ratio is
significantly higher in the COVID-19 group. The
increased NLR in patients with COVID-19 is
associated with disease severity.(15)
The diagnosis of COVID-19 depends mainly
on the detection of SARS-CoV-2 nucleic acids
through the polymerase chain reaction (PCR)
swab test. However, there are still many
limitations with the occurrence of false negative
results caused by a low viral load in the sample
and the relative shortage of detection kits, so that
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many cases remain undetected.(9) There is a need
for a method capable of rapid and early detection
of COVID -19 in pregnant women, that may be
used as predictor for preventing maternal
morbidity and mortality.
A Chinese study involving 55 pregnant
women (13 pregnant women with COVID-19
infection and 42 controls) showed no significant
differences in NLR between the two groups, both
during hospitalization and post-partum. (18)
However, these results differ from those of a
Spanish study involving 60 pregnant women with
COVID-19 infection and showing increased NLR
in pregnant women with COVID-19 infection.(19)
These still inconsistent study results point to the
need for further studies. In the COVID-19
pandemic the prevention and control of COVID19 infection in pregnant women is of utmost
importance, particularly in the screening of
pregnant women who are hospitalized for
purposes of delivery. The present study aimed to
determine any relationship between NLR and
COVID-19 PCR swab test results in pregnant
women suspected of suffering from COVID-19.
METHODS
Design of the study
This study was an observational analytic
study of cross-sectional approach that involved
as subjects pregnant women hospitalized in Dr
Moewardi Hospital, Surakarta, which is the central
referral hospital for the management of pregnant
women with COVID-19. This study was
conducted on nine pregnant women with
COVID-19 hospitalized in RS Dr. Moewardi
Hospital, Surakarta, from 19 April 2020 until 19
May 2020.
Study subjects
The study subjects were pregnant women
hospitalized with the status of patients under
supervision (pasien dalam pengawasan, PDP)
for COVID-19. The inclusion criteria were
pregnant women with signs and symptoms
indicative of COVID-19, in accordance with the
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early warning score (EWS) of cough, rhinitis,
fever, dyspnea, a picture of pneumonia, having
previous contacts, and reactive rapid test results.
The exclusion criteria were patients with a history
of previous infections and non-reactive rapid test
results.
Diagnostic procedures
The diagnosis of COVID-19 was based on
the Guideline for Prevention and Control of
Coronavirus Disease (COVID-19) by the
Directorate General of Disease Prevention and
Control, Republic of Indonesia.(10) All subjects
underwent complete blood examinations, chest
X-rays, and PCR swab tests.
Data measurements
The NLR is a systemic inflammatory
marker in infectious disease obtained by dividing
the absolute neutrophil count by the absolute
lymphocyte count. The NLR is categorized into
two groups with cut-off point of 5.8, namely group
I at 5.8 and group II at 5.8, in accordance with
the early warning score (EWS) based on the study
developed at the Zhejiang University.(9)
The COVID-19 PCR swab test is a
laboratory test for the detection of the SARS CoV2 virus using the rapid molecular test based on
the PCR. Samples were swabbed from the oral
and nasal cavities and were used to confirm cases
of COVID-19 based on the detection of unique
viral RNA sequences. The real-time reversetranscription polymerase chain reaction (rRTPCR) swab results were confirmed if necessary
by nucleic acid sequencing. This examination was
A
B
performed in the Clinical Pathology Laboratory,
Dr. Moewardi Hospital, Surakarta. The results
were categorized into two groups, namely group
1 with the criterion of positive results and group
2 with the criterion of negative results.
Statistical analysis
The collected data were analyzed using the
SPSS program. Subsequently an association was
looked for between NLR values and PCR swab
results, using the chi square test. The association
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between NLR and COVID-19 in pregnant
women was determined by means of the
prevalence ratio.
Ethical clearance
Ethical clearance was obtained from the
Health Research Ethics Committee, Dr.
Moewardi Hospital/Faculty of Medicine,
Universitas Sebelas Maret, Surakarta, Central
Java, Indonesia under no. 755/VI/HREC/2020.
RESULTS
The results of this study may be seen in
Table 1 on characteristics of pregnant women
with COVID-19 infection.
Table 1 shows that the nine pregnant women
were all in the third trimester, with eight patients
undergoing cesarean section, and one patient
undergoing conservative maintenance of the
pregnancy at gestational age of 31 weeks.
Maintenance of the pregnancy was done because
it was still preterm and there were no signs of
labor. The age range of the patients was 23-37
years and the gestational age range on admission
was 31-42 weeks.
Two of the eight patients experienced fever
but no chills, and none experienced high fever
(body temperature >39°C). The body
temperature of the patients fluctuated within the
range of 36.5–38.8°C. There were no patients
with postpartum fever. Other symptoms of upper
respiratory tract infection in two patients were
cough accompanied with dyspnea. One patient
was under mechanical ventilation during care.
C
Another patient had pulmonary edema as
complication, but not one of the nine patients
experienced severe pneumonia or died of
COVID-19 pneumonia up to May 2020.
There was a significant association between
NLR and COVID-19 infection (prevalence ratio
= 0.143; 95% CI = 0.023 – 0.877) (Table 2). This
signifies that pregnant women with NLR <5.8
have a 0.143 times lower risk for having COVID19 infection than do pregnant women with NLR
5.8.
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Table 1. Demographic characteristics and clinical manifestations in pregnant women (n= 9)
Variable
Age (years)
20-34
≥ 35
Gestational age (weeks)
<37
37-40
> 40
Parity
Primigravida
Multigravida
Contact history
Yes
No
Severe preeclampsia
Yes
No
Hypertension
Yes
No
Diabetes mellitus
Yes
No
Fever
Yes
No
Cough
Yes
No
Dyspnea
Yes
No
Myalgia
Yes
No
Sore throat
Yes
No
Diarrhea
Yes
No
Leukocytes (thousands/µL)
4.500-11.000
> 11.000
Lymphocytes (%)
< 22
22-44
> 44
Neutrophils (%)
55-79
> 80
NLR
<5.8
≥5.8
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n (%)

Mean

7 (77.8)
2 (22.2)

28.44 ± 4.95

3 (33.3)
4 (44.4)
2 (22.2)
4 (44.4)
5 (56.6)
1 (11.1)
8 (88.9)
1 (11.1)
8 (88.9)
0 (0.0)
9 (100.0)
0 (0.0)
9 (100.0)
2 (22.2)
7 (77.8)
2 (22.2)
7 (77.8)
2 (22.2)
7 (77.8)
0 (0.0)
9 (100.0)
0 (0.0)
9 (100.0)
0 (0.0)
9 (100.0)
5 (55.6)
4 (44.4)
8 (88.9)
1 (11.1)
0 (0.0)
6 (66.7)
3 (33.3)

10.411 ± 2.02

16.43 ± 4.62

77.08 ± 4.63
5.016 ± 1.676

7 (77.8)
2 (22.2)
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Variable
Hemoglobin (g/dL)
<10
≥10
SGOT / SGPT
Normal
Abnormal
Platelets (thousands/µL)
< 150
> 150
Chest X-ray
Pneumonia
No Pneumonia
Rapid test
Positive
Negative
Maternal COVID-19 PCR swab
Positive
Negative
Infant delivery
Yes
No
Ventilator
Yes
No
Pulmonary edema
Yes
No
Renal failure
Yes
No
Heart
Yes
No
Maternal death
Death
No death
Infant birth weight (g)
< 2500
≥ 2500
Newborn APGAR score
<7
≥7
Newborn with severe asphyxia
Yes
No
Infant death
Death
No death
Newborn COVID-19 PCR swab
Positive
Negative
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n (%)

Mean

0 (0.0)
9 (100.0)

11.98 ± 1.18

8 (88.9)
1 (11.1)
0 (0.0)
9 (100.0)

265.88 ± 50.23

2 (22.2)
7 (77.8)
8 (88.9)
1 (11.1)
3 (33.3)
6 (66.7)
8 (88.9)
1 (11.1)
1 (11.1)
8 (88.9)
1 (11.1)
8 (88.9)
0 (0.0)
9 (100.0)
0 (0.0)
9 (100.0)
0 (0.0)
9 (100.0)
2825 ± 332.74
0 (0.0)
8 (88.9)
0 (0.0)
8 (88.9)
0 (0.0)
8 (88.9)
0 (0.0)
8 (88.9)
0 (0.0)
8 (88.9)

NLR: Neutrophil-to-lymphocyte ratio
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Table 2. Association between NLR and COVID-19 infection in pregnant women
Confirmed group (n=1)

Control group (n=8)

PR (95 % CI)

p value

1 (14.3)
2 (100.0)

6 (85.7)
0 (0.0)

0.143 (0.023- 0.877)

0.023

NLR
< 5.8
≥ 5.8

Notes: NLR: neutrophil-to-lymphocyte ratio; PR: prevalemce ratio; CI: confidence interval; *Significant at p < 0.05

DISCUSSION
Our study results showed that the clinical
picture of patients with COVID-19 infection
during pregnancy was similar to that of adult
non-pregnant women with COVID-19 infection,
comprising fever, cough and dyspnea, whereas
the symptoms of myalgia, malaise, sore throat,
and diarrhea, were seldom found, as had
previously been reported by Chen et al.(16) Eight
pregnant women in the present study underwent
cesarean section, with obstetric indications of
severe preeclampsia, history of previous
cesarean sections, and fetal distress, while one
case arrived at a gestational age of 31 weeks
and was discharged without having undergone
delivery and being in good condition without
complications. Termination of pregnancy by
cesarean section is in accordance with the
protocol of the Indonesian Association of
Obstetrics and Gynecology (POGI) thereby
avoiding the risk of infection from the mother to
the fetus through vaginal delivery.(17) In the
present study, fetal outcomes were good for all
conditions, and did not require special nursing
care. This proves that the postpartum condition
of the infant was not affected by the mothers
having been infected with COVID-19. This
agrees with the study of Zaigham et al.(20) who
showed that the majority of pregnant women
were infected with COVID-19 in the third
trimester and was delivered by cesarean section,
with no maternal deaths. In contrast, pregnant
women infected with other earlier respiratory
viruses, such as H1N1, were reported to be
approximately 4–5 times more likely to develop
severe disease compared with non-pregnant
individuals in the general population.(21)
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In our study an association was found
between NLR values and swab test results in
pregnant women with COVID-19 infection.
However, differing results were obtained in the
study of Yang et al.(18) which showed that in the
prenatal and postpartum periods there were no
differences in NLR values. The latter study also
states that routine blood tests were more suitable
for screening of pregnant women with
asymptomatic or mild COVID-19 infection, and
may be used for screening of COVID-19 in
pregnant women in areas of epidemic COVID19 infection.
The increased NLR in our study is in line
with the findings in Spain by Pereira et al.(19) who
showed an increase in NLR in pregnant women
with COVID-19 infection and a decrease in NLR
upon improvement of the clinical condition. The
study of Qin et al.(14) also showed that patients
with COVID-19 experienced an increase in the
neutrophil count and a decrease in the lymphocyte
count in the severe phase, suggesting the
possibility of a critical condition and serious
internal abnormalities in these patients.
The study by Luo et al.(23) showed that NLR
may be used as a sufficiently good inflammatory
marker. From the pathophysiological point of
view, neutrophils represent the nonspecific
immune system that initiate the body responses
to inflammation, whereas the lymphocytes
represent the protective component against
inflammation. The inflammatory condition will
trigger hypersecretion of inflammatory cytokines,
such as IL-6 and TNF-, resulting in a
permanently high neutrophil count. In contrast,
catecholamines, cortisol, and the increased
proinflammatory mediators will bind to lymphocyte
surface receptors and subsequently initiate
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apoptosis of the lymphocytes, thus causing
lymphopenia.(24) Similarly, the study of Yang et
al.(18) on COVID-19 also showed that NLR is
significantly higher in the COVID-19 group, and
that the increase in NLR may be considered as
an independent marker of poor clinical outcome.
There are several limitations in our study. Firstly,
since this study was limited by its small sample
size, therefore a number of considerations have
to be taken when interpreting the findings.
Secondly, for a number of patients in our study,
the initial clinical diagnosis of patients under
supervision (PDP) was confirmed with the rapid
IgM specific antibody test. Although the reported
sensitivity and specificity were relatively good,
still the potential for the occurrence of selection
bias has to be taken into consideration. This is
due to the fact of a shortage of diagnostic
equipment, so that not all patients could be directly
subjected to the PCR swab test, to the fact that it
took a long time for the swab test results to
become available, and the fact that the limited
supply of test reagents necessitated the inclusion
of only those with clinical symptoms or a clinical
diagnosis for serologic as well as swab testing,
thus producing selection bias. Thirdly, samples
such as placental tissues, amniotic fluid and cord
blood were not collected for the COVID-19 test.
The results of the present study may be used
as input for the early detection of cases of
COVID-19 in pregnant women, by means of
NLR, at a cut-off point of 5.8.
There is still a need for further studies on
pregnant women with COVID-19 and their
fetuses. Suggestions for further studies consist
of increasing the sample size and the study
variables to be used in early detection or as
predictors.
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as marker for early detection of cases of pregnant
women with COVID-19 infection.
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