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ABSTRACT

Background: Research on the characteristics of neonates born to mothers related to COVID-19
is still very limited. This study aims to provide an overview of the characteristics of neonates
born to mothers related to COVID-19.

Method:A retrospective descriptive study used medical records of neonates born to mothers
related to COVID-19 at KRMT Wongsonegoro Hospital Semarang for the period March 2020 -
August 2020. It was carried out using a non-random sampling technique. The data collected were
maternal age, gestational age, maternal gravida, maternal disease, method of delivery, sex, birth
weight, birth length, APGAR score, whether or not there was asphyxia, condition at birth fit, or
not and neonatal swab results. Data processing was performed using SPSS version 25 and
displayed the frequency, percentage, mean, and median values.

Result:There are thirty-five neonates born to mothers related to COVID-19 at RSUD KRMT
Wongsonegoro Semarang during the period March-August. From these data, most of the
neonates were born by cesarean section, at term, in a fit condition, normal birth weight and there
were five neonates with positive swab test results.

Conclusion: There were five neonates who had SARS-CoV-2, but it has not been proven
whether the infection was due to transmission from the mother.
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INTRODUCTION

On December 31, 2019, the Chinese Health authorities were on alert World Health Organization
(WHO) regarding several pneumonia cases with unclear etiology in Wuhan City, Hubei
Province, Central China. On January 7, 2020, COVID-19 was identified from a sample of a
patient's throat swab. SARS-CoV-2 comes from the familyCoronaviridaeand order Nidovirales.
Human-to-human transmission occurs by close contact, mostly as a result of respiratory droplets
when an infected person coughs or sneezes. The incidence of SARS-CoV-2 infection is mostly
seen in adult male patients aged 34-59 years. SARS-CoV-2 also made it easier to infect people
with comorbid diseases such as cardiovascular disease and cerebrovascular disease and
diabetes.(1)

The clinical manifestations of SARS-CoV-2 that mostly complained of were fever, dry
cough, shortness of breath, chest pain, fatigue, and muscle aches. Other symptoms that can arise
include headache, dizziness, abdominal pain, diarrhea, nausea, and vomiting.(1,2)Patient who
meet the diagnostic criteria are tested for SARS-CoV-2. The Centers for Disease Control and
Prevention (CDC) recommends collecting specimens from the upper respiratory tract
(nasopharyngeal and oropharyngeal swabs), and if possible, the lower respiratory tract (sputum,
tracheal aspiration,lavage bronchoalveolar).(1)

On March 26, 2020, case report first, regarding the possibility of vertical transmission of
COVID-19 infection from COVID-19 positive mothers in neonates with increased antibody
levels and abnormal cytokine test results two hours after birth. Increased levels oflgM antibodies
suggest that the neonate is infectedin utero.(3)The symptoms of SARS-CoV-2 infection in
neonates, especially premature neonates, are highly nonspecific and comprehensiveacute
respiratory distress syndrome, temperature instability, dysfunctiongastrointestinal tract, and
cardiovascular dysfunction. All newborns with a suspected COVID-19 should be isolated, and
monitored, symptomatic or asymptomatic. (4)On April 3, 2020, in Semarang Indonesia, the first
case of a preterm infant with SARS-CoV-2 was found. The clinical symptoms found are fever,

poor mouth sucking,cyanosis, polypnea and moderate chest retraction.(5)

A study reported that 17-day-old neonates diagnosed with COVID-19 infection showed
symptoms of fever, cough and vomiting of milk. Furthermore, the second neonate had fever five

days after birth where the mother was confirmed with COVID-19, and the third neonate was
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born to an infected mother without symptoms and was diagnosed 30 hours after birth by testing
the nucleic acid virus. Shortness of breath, vomiting of milk, cough and fever occur in neonates.
Another study of six neonates with COVID-19 showed symptoms of fever, tachypnea, and
vomiting, but no cough symptoms.

This study describes the characteristics of neonates born to mothers related to COVID-19
at KRMT Wongsonegoro Hospital Semarang. Given the lack of research data on this matter, this
research is expected to help provide an overview of the characteristics of neonates born to
mothers related to COVID-19.

METHODS

This study is a descriptive retrospective study using medical record data in RSUD KRMT
Wongsonegoro Semarang. The study population included all mothers and neonates born to
mothers related to COVID 19 for the period March 2020 - August 2020, totaling 35 births.

A sampling of the study was carried out using a non-random sampling technique by
including all neonatal patients born to mothers related to COVID-19 at KRMT Wongsonegoro
Hospital,Semarang Indonesia for the period March 2020 - August 2020.

The statistical analysis of this study is in the form of a descriptive analysis which
includes maternal age, gestational age, maternal gravida, maternal disease, method of delivery,
gender, birth weight, birth length, APGAR score, the presence of asphyxia or not, condition at
birth fit or not and neonatal swab results. Data processing was performed using SPSS version 25

and displayed the frequency, percentage, mean, and median values.

RESULT

This study was conducted by collecting medical record data of mothers and neonates born to
mothers related to COVID 19. Based on the medical record data that was collected, there were
35 deliveries from mothers related to COVID-19 between March and August 2020.

Table 1. Distribution of mothers and neonates born to mothers related to COVID-19

Variable Frequency  Percentage Mean Median
(n=35) (%)
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Mother's Age

20 - 35 years

> 35 years
Method of Labor

Vaginal

Sectio Caesarea
Gestational Age

Fewer Months (<37 weeks)
Enough Month (37 - 42 weeks)

Gravid
Primigravida
Multigravida
Mother's Disease
Suspect COVID-19
Probable COVID-19
Confirm COVID-19
Gender of Neonates
Man
Women
Birth Weight
LBW (<2,500 grams)
BBLN (> 2,500 grams)
Birth Body Length
<50 cm
>50cm
APGAR 1™
>7
4-6
<3
APGARS5 "
>7
4-6
<3
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27

11

24

26

16
19

17

18

18

17

27

24
11

26

77.1%
22.9%

31.4%
68.6%

25.7%
74.3%

45.7%
54.3%

48.6%
0%
51.4%

51.4%
48.6%

22.9%
77.1%

68.6%
31.4%

74.3%
11.4%
14.3%

82.9%
14.3%
2.9%

29.63

37.49

2,890

48.03

30

38

2,900

48
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APGAR 10 "
>7 31 88.6%
4-6 3 8.6%
<3 1 2.9%
Asphyxia
Yes 8 22.9%
Not 27 77.1%
Fit Neonates
Yes 27 77.1%
Not 8 22.9%
Neonate Swabs
Positive 5 14.3%
Negative 15 42.9%
No Swab 15 42.9%

Table 1 shows the groups of mothers and neonates born to mothers related to COVID-19. The
number of mothers who gave birth related to COVID-19 at RSUD KRMT Wongsonegoro for the
period March 2020 - August 2020 was 35, with a maternal age between 20 - 35 years of 27
(77.1%) and age> 35 years as many as 8 (22.9 %). There are 11 methods of vaginal delivery
(31.4%) and by cesarean sectionas many as 24 (68.6%). With preterm gestation as much as 9
(25.7%) and at term as much as 26 (74.3%). And it was found that mothers with primigravida
were 16 (45.7%) and multigravidas were 18 (54.3%). The condition of maternal illness during
childbirth obtained data from 17 mothers with suspected COVID-19 status (48.6%) and 18
(51.4%) confirmed COVID-19. On the sex of the neonate, it was found that 18 neonates were
female (51.4%) and male as much as 17 (48.6%). Neonates birth weight <2500 grams was 8
(22.9%) and birth weight> 2500 was 27 (77.1%). The length of the birth body for neonates <50
cm was 24 (68.6%) and those> 50 cm were 11 (31.4%). APGAR score on the minute one> 7 as
many as 26 (74.3%), between 4 - 6 as many as 4 (11.4%), and <3 as much as 5 (14.3%). For
APGAR the score in the fifth minute is> 7 as many as 29 (82.9%), between 4 - 6 as many as 5
(14.3%), and <3 as much as 1 (2.9%). While APGAR scores in the tenth minute> 7 as many as
31 (88.6%), between 4 - 6 as many as 3 (8.6%), and <3 as much as 1 (2.9%). In neonates born to
mothers related to COVID-19, 8 (22.9%) had asphyxia and 27 (77.1%) did not. For the condition
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of the neonates at birth, 27 (77.1%) were born fit and 8 (22.9%) were not fit. As well as neonates
who did swab with positive results as much as 5 (14.3%), negative swab results as many as 15
(42.9%) and neonates who did not do swab as many as 15 (42.9%). Some neonates with a
positive swab test during treatment show symptoms such as respiratory distress, spasms,
tachypnea, cough, tachycardia, and increased body temperature. All neonates with a positive or

negative swab test can be discharged in good condition.

DISCUSSION

The total sample in this study amounted to 35 patients. Of the 35 patients, 27 were mothers aged
20 - 35 years and 8 of them were> 35 years old with a median age of 30 years. According to the
Basic Health Research (Riskesdas) in 2018, this age is part of the highest age group for
pregnancy in Indonesia.(6)Until now there have been no reports of research on the age of
pregnant women as a risk factor or comorbid from COVID-19 infection. Things that can increase
the risk or worsen symptoms of COVID-19 infection include diseases that accompany mothers
during pregnancy such as hypertension, diabetes mellitus, and obesity.(7)

Most of the neonates in this study were born with the method of delivery bycesarean
section, namely 24 neonates and 11 neonates born using the vaginal method. To date, there is no
strong evidence that one method of delivery has a better outcome than the other. Thecesarean
sectionmethod was carried out under the indication and infection with COVID-19 was not an
indication for cesarean section.(8)According to the recommendations issued by The Royal
College of Obstetricians and Gynecologists in 2020 for neonates born to mothers related to
COVID-19 it was agreed that the method of delivery was cesarean section was chosen, this is to
reduce the risk of transmission from mother to neonate or to health workers. Although there is no
prohibition for vaginal delivery, as long as safety requirements are met to prevent horizontal
transmission.(9)

A sample of 26 neonates was born to mothers with term gestation, and 9 neonates were
born to mothers with preterm gestation. And in this study, most of the births of the second child.
In the group of neonates who were born preterm to mothers related to COVID-19, the
background for termination of pregnancy was a medical indication from both the mother and the
fetus, such as the presence of severe pre-eclampsia in the mother. This is in accordance with the
research conducted by Zhu N, et al, Chen L, et al, Chow N, et al.(10-12)While the increased risk
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of preterm birth occurred in mothers with pneumonia symptoms reported by Della Gatta AN, et
al. (13)

The birth weight of neonates born to mothers related to COVID-19 with normal birth
weight was 27 and with low birth weight was 8. The neonates born underweight were mostly due
to preterm birth. This is by the epidemiological research conducted by Marim F, et al and Chen
H, et al that until now most of the mothers related to COVID-19 will give birth to neonates with
normal birth weight because there is no evidence that COVID-19 virus infection in pregnant
women will interfere with fetal growth, unless there are other factors that interfere with fetal
growth during pregnancy, such as pregnant women accompanied by preeclampsia, diabetes
mellitus or other intrauterine infections such as HIV. (14,15)

The management of neonates born to mothers related to COVID-19 is carried out in a
special isolation room for COVID-19 and the resuscitation team uses grade 3 PPE, both those
born with the cesarean section method or the vaginal method. During the golden hour period for
neonates born to mothers related to COVID-19, if the neonate is in good condition, then
continued with observation and treatment in the transition room, special isolation for COVID-19.
If the neonate is experiencing asphyxia, then the treatment is continued at the NICU (Neonatal
Intensive Care Unit) a special COVID-19 isolation based on clinical procedure guidelines for
each hospital. Meanwhile, the Royal College of Obstetricians and Gynecologists (RCOG)
recommends that after the neonate is born in a stable state, the neonate should be bathed with
water and soap to remove viruses that could potentially lie on the surface of the skin before being
transferred to the treatment room.(9)

Then in the intra to extra-uterine transition period at 0 - 6 hours after birth, in fit neonates
the officer uses grade 1 PPE, then essential neonatal care is performed without early initiation of
breastfeeding, while in neonatal emergencies (cyanosis, bleeding, jaundice, biliary vomiting,
seizures) officers using PPE level 2 and neonates transferred to the special isolation NICU
COVID-19.(16,17)

According to the latest COVID-19 management guidelines, for asymptomatic neonates
born to suspected, probable and confirmed COVID-19 mothers, screening tests with swabs
should be carried out immediately, ideally twice with intervals of at least 24 hours. A diagnosis
of COVID-19 is ruled out if the swab is negative twice in a row. Meanwhile, for symptomatic

neonates, apart from swab examination, laboratory and imaging tests are also performed.(18)
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In this study, not all neonates were subjected to swab examinations. In the case of
neonates with symptoms, a swab was carried out while in a fit neonate there was no swab
examination. In neonates who were subjected to swab examination, five neonates had a positive
swab and a negative swab in 15 neonates. Three of the neonates with positive swab results were
born by cesarean section and two of them were born vaginally. Until now, intrauterine vertical
transmission from mother to neonate is still being studied. The data states that vertical
transmission of COVID-19 infection is still possible.(9)Research conducted by Hosier H, et al.
Found ACE-2 receptors in small numbers on the placenta that allow vertical infection through
the placenta.(19) When SARS CoV - 2 binds to the ACE - 2 receptors, the transmembrane
protease serine 2 enzyme (TMPRSS2) is activated, allowing the virus to pass through cells. The
immunity of pregnant women can cross the placental blood barrier which causes the formation of
passive immunity in the fetus.(20)This allows the discovery of the SARS CoV-2 RNA virus in
the placenta or amniotic membrane as reported by Panfield, et al.(21) Whereas in neonates with
negative swab results, there were neonates who had previously been carried out rapidly with
positive IgM and IgG SARS-CoV-2 results. This is like the case reported by Dong, et al. there
were SARS-CoV-2 IgM and IgG results positive in newborns, but negative on the swab test
results.(22)

CONCLUSION

There are thirty-five neonates born to mothers related to COVID-19 at RSUD KRMT
Wongsonegoro Semarang during the period March-August. Most of the neonates were born by
cesarean section, term, in good condition, normal birth weight and there were five neonates with
positive swab test results.In this study it is not certain whether there is a relationship between
five neonates who were positive for SARS-CoV-2 and the transmission of the infection from
their mother.
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