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Thinking about the neonates born to mothers with COVID-19
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Since December 2019, coronavirus disease 2019
(COVID-19) has caused a pandemic in China, Italy,
America and other countries successively (1). As of June
2020, approximately 6 million confirmed cases were
reported worldwide, and the youngest reported patient
was only 16 hours old (2). An article titled Clinical Analysis
Of 10 Neonates Born to Mothers With 2019-Ncov Pneumonia
was published in Translational Pediatrics on 6 February,
2020 (3). Additionally, some original reports on the clinical
characteristics of COVID-19 in pregnant women and their
newborns were also published recently, including individual
case reports and retrospective studies (2,4,5). It was brought to
our attention that pharyngeal swabs tested negative for SARS-
CoV-2 according to real-time polymerase chain reaction (RT-
PCR) for almost all neonates. In view of the high proportion
of negative nucleic acid testing results obtained from neonatal
pharyngeal swab specimens, our analysis is as follows.

Most of the reported specimens were collected within
72 hours after birth, and no antiviral treatment was carried
out during this period, so the results are of great reference
value for our analysis.

For cases with pharyngeal swabs that tested negative,
some test results may have been false negatives. In
addition to the limitations of the detection techniques, the
possibility of a false negative result due to error caused by
the sampling time, sampling method and the sample type
cannot be ruled out. We suggest that specimens should be
collected in a timely and dynamic way, and a combination
of nasopharyngeal and oropharyngeal swabs will be more
ideal specimens because the sampling time for active virus
infection and the optimal swab site for detection vary
depending on the pathogens (6). According to the current
clinical evidence, it may be appropriate to perform at least
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one nucleic acid test in the first three days of life (peak period
of intrauterine infection) and then repeat the testing based
on whether the neonates have respiratory symptoms (2).
The illness in neonates is usually mild. In addition,
samples should be collected strictly in accordance with the
expert consensus on SARS-CoV-2 nucleic acid detection
procedures, including sample collection, transportation and
receiving. For neonates requiring mechanical ventilation
due to respiratory distress, the collection of lower
respiratory tract specimens is recommended to increase the
proportion of positive results.

In addition to the above reasons for false negative results,
there is a possible condition related to transmission that
has been ignored: some neonates are infected with SARS-
CoV-2, but the virus enters the body without passing
through the pharynx. According to some recent literature,
such as reports of a second-trimester miscarriage in which
SARS-CoV-2 was isolated on the fetal side of the placenta,
the detection of SARS-CoV-2 in placental tissues and cases
in which neonates showed evidence of IgM antibodies
raised against SARS-CoV-2 and an increase inflammatory
cytokines in neonatal serum at birth (7-9), it is reasonable
to think that such a high proportion of negative results
is likely to be evidence of vertical transmission. Vertical
transmission refers to the way in which pathogens are
transmitted from parents to offspring through the placenta,
birth canal or breastmilk during the perinatal period
rather than through horizontal transmission. Assuming
the transplacental transmission of SARS-CoV-2 (although
haematogenous transmission is rare for respiratory viruses),
the results of pharyngeal swab testing should theoretically
be negative for neonates delivered by caesarean section if
horizontal transmission that may occur during and after
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delivery is avoided. Neonates who are delivered vaginally
may be infected with the virus in the birth canal through
the mucosa, respiratory tract or digestive tract, and
pharyngeal swab specimens of such neonates may result
in a certain proportion of positive results. We found that
eighty-seven of the ninety-five neonates described in recent
articles were delivered by caesarean section because of
the fear of viral shedding during vaginal delivery and the
decrease in the time of exposure to maternal tissues, which
may be associated with evidence of decreased of vertical
transmission (2,5,9,10). Among them, forty-four neonates
were tested only with pharyngeal swabs, while the other
neonates were tested via amniotic fluid, umbilical cord
blood, and even placental tissue (2). In three cases, the
virus was detected only in the pharyngeal swabs but not in
other samples (2), whereas in three other cases, the virus
was detected in the placenta, but the pharyngeal swab test
was negative for SARS-CoV-2 (9); in one case, the virus
was detected in both the pharyngeal swab and the amniotic
fluid (10). If the virus is only transmitted horizontally
through the respiratory tract or the digestive tract, how
can we explain the above evidence? In our opinion, the
high proportion of negative results based on neonatal
pharyngeal swab specimens may support the possibility of
the transmission of pathogens through the placenta and
birth canal and an even greater probability of placental
transmission. Additionally, the evidence of transmission
through breastmilk is significantly reduced, because
such neonates are recommended to be fed artificially.
Therefore, we recommend collecting samples of vaginal
secretions, amniotic fluid, placenta, umbilical cord blood
and breastmilk from all pregnant women with COVID-19
and neonatal blood samples at delivery to comprehensively
evaluate the potential of vertical transmission, even if
the neonatal pharyngeal swabs are negative for SARS-
CoV-2. More importantly, we should not easily rule out
the possibility of neonatal infection because there are no
relevant clinical signs or laboratory examination results in
the neonatal period.

In addition to the factors analysed above, another relevant
factor is that some of the cases have been the outcome of
maternal infection rather than neonatal infection. Maternal
hypoxic events or inflammatory reactions lead to placental
perfusion disorders, which eventually lead to neonatal
adverse events, such as premature birth, respiratory distress,
gastrointestinal symptoms and neurological symptoms.
It was reported that maternal hypoxic-ischemic events
and the use of drugs might have acted independently or
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synergistically to induce serious complications in neonates
during the severe acute respiratory syndrome (SARS)
outbreak (11). Notably, the gastrointestinal symptoms and
neurological symptoms caused by adverse events occurring
in the uterus need to be closely followed up.

In conclusion, the diagnostic and exclusion criteria for
COVID-19 in adults and children (12) are most likely not
applicable to neonates. We recommend that after fully
weighing the pros and cons of separation and the severity
of illness in the mother and the neonate, neonates with a
greater risk of viral infection should be kept in designated
hospitals or isolation wards for clinical observation for a
slightly prolonged period of time. In addition, in view of
the results of cohort studies on impaired lung function
and reduced aerobic capacity in children following SARS
infection (13), it is necessary to follow up such neonates
for a considerable period of time to verify the presence of
potential toxicity due to SARS-CoV-2.
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