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ABSTRACT

The emergence of the new corona virus infection that occurred in Wuhan, the capital city of China's Hubei province
in December 2019 initially labeled 2019-nCoV and later named SARS-CoV-2, has spread in several countries around
the world and subsequently raised concerns about the possibility of vertical transmission from the mother to the fetus,
producing its disease named COVID-19. Around 12 articles about pregnant women infected with COVID-19 and
their newborns have been published between February 10 and April 4, 2020. So far, there are few reports on
newborns. There is currently evidence of vertical transmission from pregnant women with COVID-19 infection
during the third trimester. The results of this report suggest that currently there is evidence of intrauterine infection
caused by vertical transmission in women who develop COVID-19 pneumonia and die in late pregnancy. However,
most of these newborns have been asymptomatic or mildly symptomatic, but as the outbreak and information are
changing rapidly, it is recommended to continue to check for updates.
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INTRODUCTION The clinical symptoms caused by the infection are

extremely similar to those of severe acute respiratory

The coronavirus is an RNA virus and falls into the virus
family Corona viridae, order Nidovirales. It is widely
found in humans, mammals, and birds and can cause
infections of the respiratory tract, gastrointestinal system,
and nervous system. The SARS-CoV-2 virus is
transmitted mainly via respiratory droplets and/or close
contact, human-to-human transmission and family
clustering have been reported.

In December 2019, a novel coronavirus, tentatively
named as 2019 novel coronavirus (2019-nCoV), was
identified in patients with new viral pneumonia as the
disease broke out in Wuhan. The emerging SARS-CoV-
2, a beta coronavirus, can cause COVID-19, officially
named by the World Health Organization (WHQO) on
February 11, 2020.!

syndrome (SARS).?

The pregnant women are at a particularly high risk of
SARS-CoV-2 infection because they are in a special state
of immune tolerance. Reports of pregnant women with
severe clinical conditions requiring ICU admission and
mechanical ventilation are significantly less common
compared to the previous two CoV infections (MERS and
SARS) which caused a mortality rate in pregnant women
that ranged from 25% to 30%.%1°

Evidence of vertical intrauterine transmission should be
evaluated by testing for the presence of SARS-CoV-2 in
swab samples. Both in maternal and neonatal swab
samples following WHO guidelines for real-time
quantitative chain reaction of polymerase (RT-PCR).16:1
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Infected or suspected mothers should be carefully
monitored before and after delivery. Previously published
studies have demonstrated that pregnant women with
SARS wereassociated with a higher prevalence of
harmful maternal and neonatal side effects including
disseminated intravascular coagulopathy, spontaneous
abortion, preterm birth, intrauterine growth restriction,
and the need of the newborn to be admitted to the
NICU.8

More importantly, it should be emphasized that there are
no specific clinical symptoms in newborns, and therefore
there is not clinical evidence of the damage vertical
transmission can cause, particularly when COVID-19
infection occurs later in pregnancy.

Some studies, evaluating both caesarean and normal
vaginal delivery in mothers with COVID-19, showed that
neither type of delivery affected their newborns and all of
the studied newborns were negative for COVID-19
infection.1® 20

Based on the information, COVID-19 cannot be
considered as an indication for caesarean delivery and
therefore the timing and mode of delivery should be
individualized according to clinical maternal conditions
or obstetric factors, as usual, and not on COVID-19
infection alone, and the decision should involve a
multidisciplinary team including maternal-fetal doctors,
neonatologists, anesthesiologists and infectious disease
specialists.

It is recommended that all newborns with laboratory
confirmed positive tests for SARS-CoV-2 are admitted to
the NICU.

The efficacy of antiviral drugs in neonatal age is
uncertain at the moment; antimicrobial agents are only
useful if bacterial infections are suspected or confirmed.

If newborns have respiratory distress syndrome, high
doses of surfactant agent should be administered; nitric
oxide inhalation and high-frequency oscillatory
ventilation should be considered. In critically ill
newborns, intravenous administration of glucocorticoids
or immunoglobulinsmay also be considered.?!??

Mother-to-child transmission of respiratory viruses
mainly occurs through close contact, transmission via
droplets (among caregivers, family members, and family
visitors), hospital-acquired infections, and exposure to
sources of infection in public places.

There is a report of a newborn infected with SARS-CoV-
2. However, it was possible to document that the
transmission occurred horizontally.??

The term “vertical transmission” refers to the spread of a
pathogen from mother to baby during the period before
and after birth. Specifically, it includes transmission via
germ cells or placental blood during pregnancy, via the
birth canal during labor and delivery.

Shek and Wong found no evidence of perinatal infection
among infants born to mothers who developed SARS
infection during pregnancy.t2*

There are several reports with evidence that the SARS-
CoV-2 virus can be transmitted intrauterine or
transplacentally from infected pregnant women to their
fetuses that have identified the presence of IgM and IgG
antibodies in neonates born from women with COVID-19
disease. While in other reports, they identified SARS-
CoV-2 RNA in nasopharyngeal swabs although in a low
proportion of the studied newborns.?2

The institution where the first author works,the Mexican
Social Security Institute (InstitutoMexicanodelSeguro
Social, IMSS) provides social security to more than 50%
of the mexican population.

The number of women in the age range from 15 to 44
years in Mexico is 30,651, as of July0l1, data calculated
by the Department of Economic and Social Affairs,
Population Division of the United Nations (2019).2°

The IMSS accounts for almost 50% of all public sector
births in the country. In 2019,400,156 births were
registered; of these, 10.3% (41,123) were premature
under 37 weeks of gestational age and 7,654 (1.9%)
weighed less than 1500g.

In Mexico,as of August 02, there have been 8,931 cases of
women with pregnancy/puerperium being monitored for
COVID-19 infection. 39.7% (n=3,546) have tested
positive for COVID-19, of which 97 have died,
registering a case fatality rate of 2.7% and the ratio of
maternal death for COVID-19 of 7.4 x 100,000 live
births. This represents 18.7% of reported maternal deaths.
25% (n=25) of these occurred in IMSS hospitals, in the
ICU and were all intubated. There have also been 3,694
notified and registered newbornsof which 20.4%
(n=755) were positive to COVID-19.%°

Recently Penfield et al. studied a group of 32 pregnant
women infected with COVID-19, 11 of whom had
samples of placental swabs or membranes, which were
searchedusing RT-PCR and turned out positive for
SARS-CoV-2. The placental swabs were taken from the
amniotic surface after cleaning the surface of maternal
blood (RT-PCR of placental sample), the membrane
swabs, which were obtained from between the amnion
and the chorion after manual separation of the
membranes (RT-PCR of membrane sample). The origin
of the SARS-CoV-2 RNA detected in this study was not
explained.
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The sample for RT-PCR in newborns was taken with
nasopharyngeal swabs between days one and five of
extrauterine life. However, only three of the 11 infants
had positive results. And none developed symptoms of
COVID-19. Newborns from that study were born both
vaginally and by cesarean section.3!

Since the first birth occurred in the IMSS in April 03 of
this year, of a newborn son of a mother who developed
pneumonia and died infected with SARS-CoV-2, as
ofAugust 03 there have been 25 cases of maternal deaths
whose newborns survived (Daily registry of Maternal
Deaths of the Division of Obstetric and Perinatal Care).

These results are similar to those described by Penfield in
her studio.

However, in the cases reported as part of this review, the
maternal status of COVID-19 of the 25 women was
critical and they finally died in the ICU due to multi-
organ failure.

The sample for RT-PCR in the newborns was taken with
nasopharyngeal swabs between day one and five of
extrauterine life. However, only two of the 25 infants had
positive results and none developed symptoms of
COVID-19. No swabs were taken for placental sample
RT-PCR or membrane sample RT-PCR in any of the 25
women's cases at the resolution of pregnancy.

Vivanti et al. reported the transplacental transmission of
SARS-CoV-2 in a neonate born from a mother that got
infected in the last trimester which presented with
neurological manifestations, similar to those described in
adult patients.

CONCLUSION

In summary, the presence of viral RNA in the placenta
and membrane samples by RT-PCR at delivery indicates
the need for further research on the possibility of vertical
transmission and the use of multiple test methods for
neonates after birth, while the origin of the RNA maternal
or fetal still remains unclear.

We consider, based on the available information at the
moment, that performing the nasopharyngeal test
immediately after delivery may not be the ideal approach
to assess vertical transmission.

Given that the evidence is still insufficient regarding
optimal perinatal care and there are no definitive
guidelines available, the route of birth, the need for
mother-newborn separation, and the benefits of
breastfeeding should be individualized in each case.

Although there were no clinical signs in newborns, the
findings indicate the possibility of intrapartum viral
exposure. It is necessary to have the analysis of more
cases to determine this fact.

This review reflects current knowledge about neonatal
SARS-CoV-2 infection and vertical transmission in
women who develop severe COVID-19 pneumonia and
die in late pregnancy; however, it has not been studied
whether SARS-CoV-2 infection in the mother could
cause alterations in organogenesis and fetal development,
but as the outbreak and information change rapidly, we
recommend to follow up these cases until the end of the
early childhood to look for the possible health
implications that this disease has on them.
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