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ABSTRACT
Coronavirus disease 2019 (COVID-19) as a global pandemic has become a major burden especially in the health care
system and economy. COVID-19 has clinical presentations ranging from remain asymptomatic to severe acute
respiratory distress syndrome (ARDS) and death. All age groups are susceptible to this virus, but it seems that
children with COVID-19 have milder symptoms than adults. Neonates, however, have been reported to have more
severe cases compared to older children. There is also a possibility of vertical transmission from mothers to their
neonates which could not be ignored. This review provides current knowledge of COVID-19 in neonates.
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INTRODUCTION

SARS-CoV-2 PATHOGENESIS

The world has been encountered against coronavirus
disease 2019 (COVID-19) pandemic caused by newly
discovered severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) since its first case in
December 2019 in China.1 To date, there were more than
116 million cumulative cases with around 2,5 million
cumulative deaths of COVID-19 globally, thus had
become a major burden whether in the health care system
and economy.2 Children with COVID-19 had clinical
manifestations that were less severe than adult patients,
although they were still susceptible to infection,
particularly infants.3,4

These positive sensed, enveloped, single-stranded
coronaviruses belong to a family called Coronaviridae.
They are divided into four genera based on their structure
(alpha, beta, gamma, and delta). The coronaviruses that
caused mild respiratory tract infections in humans such as
common cold and croup are classified as alpha
coronaviruses, while severe acute respiratory syndrome
coronavirus 1 (SARS-CoV-1), middle east respiratory
syndrome coronavirus (MERS-CoV), and SARS-CoV-2
are classified as beta coronaviruses.5,6 The SARS-CoV-2
has a genetic sequence similar to SARS-CoV-1 with 80%
similarity, but even more alike to bat-derived
coronaviruses with 88-89% similarity.7

Neonates however are different from the older groups in
terms of exposure to the virus. They could contract the
virus through person-to-person transmission same as the
older groups, but they possibly also contract the virus
through vertical transmission before or at birth.4 There
were limited data regarding neonates with COVID-19.
However, several important aspects should be highlighted
from these neonatal cases.

Its envelope has several layers: spike glycoprotein (S),
envelope (E), and membrane proteins (M). The S protein
acts as a media for the virus to enter and bind in the host
cell. There is an S protein sub-unit called S1 that binds to
angiotensin-converting enzyme 2 (ACE 2) receptor which
is greatly expressed on type 2 alveolar cells in the lung
and other places such as on esophageal epithelial cells,
ileal, and colonic enterocytes.6,8
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MODE OF TRANSMISSION
The predominant mechanism of transmission of SARSCoV-2 is via infected droplets from the respiratory tract.
These droplets made direct or indirect contact with the
nasal, conjunctival, or oral mucosa, and cause infection.
This SARS-CoV-2 is highly contagious; it has a higher
replicative number than SARS-CoV-1, making it spread
much more efficient, and it also has a greater affinity for
the respiratory tract and conjunctiva.6-8
In neonates, however, there is a possibility of vertical
transmission, which is different from the adult and
pediatric populations. Previous studies stated that
neonates whose mother presented with COVID-19 at the
third trimester of pregnancy had immunoglobulin M and
G against SARS-CoV-2 at birth, thus, raising the concern
of vertical transmission (intrauterine).9,10 The IgM
antibody was produced during the late stage of fetus
development, and it is too large to be passed through the
placenta into the fetus; a positive IgM test at birth
indicating an intrauterine of perinatal infection, while IgG
could be passively passed from the mother to the fetus via
the placenta.11
However, several reports found no convincing evidence
of vertical transmission as the tests from vaginal mucus,
amniotic fluid, placenta, cord blood, umbilical cord, and
newborn stool specimens were negative for the SARSCoV-2.6,12,13 Moreover, as a comparison, a vertical
transmission has been observed neither in SARS-CoV-1
nor MERS-CoV.14
CLINICAL FEATURES
Recent studies noted few neonates with confirmed
COVID-19, with nonspecific, mild to moderate clinical
presentation compared to adults or pediatric population.
Predominant observed symptoms were fever or
temperature instability, followed by gastrointestinal
symptoms such as diarrhea and vomiting, abdominal
distention, and poor feeding.15,16 The majority of neonates
that were experiencing respiratory symptoms did not
require intubation and mechanical ventilation.16 A study
from Italy stated that only 1 out of 10 neonates with
respiratory symptoms needed mechanical ventilation, but
concomitant condition (prematurity) may have
contributed to the clinical status, thus, cannot be
excluded.15 Other symptoms are lethargy, poor feeding,
and also rash with varied distributions.17 Neonates have
been reported to have more severe cases (10%-12%)
compared to older children (3-4.8%).17,18
DIAGNOSIS
Leukopenia and lymphopenia could be found in neonates
with
COVID-19,
although
leukocytosis
and
lymphocytosis were also found in several cases. Other
findings may include mild thrombocytopenia, normal or
mildly raised inflammatory markers (C-reactive proteins,

procalcitonin), as well as elevated liver enzymes, creatine
kinase,
alkaline
phosphatase,
and
lactate
dehydrogenase.9,13,15,16 There were no specific radiologic
features although it appeared milder compared to adults,
with unilateral or bilateral infiltrates. The ground-glass
opacities, multiple bilateral lobular and segmental
consolidations in the peripheral lung particularly are
shown more clearly by chest computer tomography than
the chest x-ray.13,16
The detection of the viral nucleic acid by reverse
transcriptase-polymerase chain reaction (RT-PCR) in
upper respiratory tract (URT; nasopharyngeal and
oropharyngeal) samples are the gold standard for
diagnosing COVID-19. Samples from the lower
respiratory tract (LRT) have higher viral loads than
samples from the URT, but those are more difficult to
obtain.6,16 Some suggest that if the result from URT
samples is negative, the test should be repeated using
LRT samples whenever possible.17 The American
Academy of Pediatrics (AAP) currently recommends the
RT-PCR test should be performed at 24 hours and repeat
at 48 hours (or a single test at 24-48 hours) in neonates
who are born to mothers with suspected or confirmed
COVID-19.19
DELIVERY MANAGEMENT AND NEONATAL
RESUSCITATION
Ideally, pregnant women with suspected COVID-19 must
be tested for SARS-CoV-2, while universal screening
may be used in high prevalence areas. They should be
designated to negative pressure delivery rooms, in which
the mode of delivery is determined by obstetric
indications.18,19 In a previous study of confirmed COVID19 mothers, there were 44% of neonates were born via
caesarian sections, while another study noted that 18 of
19 neonates were also born via caesarian sections. Choice
of delivery mode was not affected by SARS-CoV-2 test
results. The most frequent indications for caesarian
sections were the arrest of labor and non-reassuring fetal
tracing.20,21 All health care workers have to use personal
protective equipment (PPE) including a gown, gloves, an
N95 respirator mask, and face shield or goggles. The
least number of personnel should enter the delivery room
while others standby outside the room, to minimize the
exposure. Neonatal resuscitation should be performed as
usual. Some studies advised to do immediate cord
clamping due to possible vertical transmission, and also
to take the infant as quickly as possible from his
suspected/confirmed COVID-19 mother. However, the
World Health Organization (WHO) endorses delayed
cord clamping and early skin-to-skin contact. This
decision-making should be discussed with parents after
explaining the potential benefits and harms.19,22
There are certain modifications in neonatal resuscitation
particularly for some respiratory care practices due to a
major concern regarding the aerosol-generating
procedures, although the transmission risk has only been
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evaluated in adult cases, which includes T-piece and
mask ventilation, bag and mask ventilation, nasal
intermittent positive pressure ventilation (NIPPV),
continuous positive airway pressure (CPAP), and
mechanical ventilation. A viral/bacterial filter should be
placed in those procedures, although there are risks of
creating a greater dead space, especially in a small
preterm infant (birth weight 1000 g). For suctioning
procedure, continuous suctioning is better than several
episodes of intermittent suction in terms of reducing
aerosol spread. During mask ventilation, it has been
advised to use the 2-person technique with 1 person
holding the mask with both hands to ensure a proper seal
and reduce air leak, while the other person performing
ventilation. The video laryngoscopy should be used
whenever available to maintain some distance from the
patient airway.19,23

2.

3.

4.

5.

BREASTFEEDING PRACTICE
6.
To date, there is no convincing evidence suggesting the
virus can be transmitted via breast milk.14,19 Furthermore,
breast milk has certain benefits that outweigh the
potential transmission risk, in consideration that neonates
typically have mild illness. Whenever possible, a mother
should not be separated from her infant and direct
breastfeeding is preferred (in case of the good condition
of both the mother and her neonate). If the mother
experiences a severe respiratory infection, they should be
temporarily separated and expressed breast milk can be
used (without pasteurization). The mother should be
educated to always perform hand hygiene, breast
hygiene, and wear a surgical face mask during
breastfeeds or during expressing and storing the breast
milk.19,24

7.

8.

9.

10.

11.

CONCLUSION
In this brief review, recent data suggest that neonatal are
also at risk of COVID-19, although vertical transmission
is not convincing. There are challenges in recognizing
neonates with COVID-19 because of unspecific clinical
presentations, different from adult and pediatric cases. A
SARS-CoV-2 test using RT-PCR must be performed in
neonates born to suspected/confirmed COVID-19
mothers at recommended duration. Delivery management
and resuscitation are performed with certain
modifications. Breastfeeding is still a preferable choice
but it depends on both the mother and her neonate’s
condition.
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