Epidemiological and clinical profile of Covid-19 in pregnant women and

newborns

Abstract

COVID-19 is a respiratory disease. In around 85% of cases, it presents as flu-like symptoms,
including fever, cough, sore throat, myalgia, adynamia, runny nose, and loss of smell and
taste. However, approximately 15% of cases can progress to a severe form of the disease.
Since the first reported case of neonatal COVID-19 in February 2020, concerns have been
raised about the possibility of vertical transmission of SARS-CoV-2. The initial Chinese
reports suggested that vertical transmission of SARS-CoV-2 does not occur. Samples of
amniotic fluid, vaginal mucus, placenta, umbilical cord, cord blood and neonatal feces were
negative for the virus. Understanding the possible routes of transmission from mother to
newborn is crucial for preventing potential neonatal infections and developing appropriate
guidelines for neonatal care. This study aims to describe the epidemiological and clinical
profile of pregnant women and newborns with COVID-19, based on a narrative review of
the literature. The epidemiological and clinical characteristics of COVID-19 in pregnant
women and newborns are primarily respiratory symptoms such as discomfort, dyspnea, and
fever. Studies have shown that lethality and incidence are low in newborns without
comorbidities, but “high in mothers. Breastfeeding and rooming-in are recommended
according to guidelines and published studies, with appropriate precautions taken. It is
important to maintain objectivity and avoid biased language when discussing these findings.
Keywaords: newhorn;  neonatal; pregnant woman; severe acute respiratory syndrome;
COVID-19.

INTRODUCTION

About 85% of persons infected with COVID-19 have mild to severe cases, which are
classified as Flu Syndrome (GS). The disease mostly affects the respiratory system and is
defined by signs and symptoms like fever, cough, sore throat, myalgia, adynamia, runny
nose, and loss of taste and smell. On average, 15% of cases can advance to the severe form

of the illness. This form is identified by GS and is characterized by signs and symptoms like
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dyspnea, respiratory distress, oxygen saturation <95%, and others. It is considered severe
and necessitates hospitalization, oxygen therapy, and intensive care. Severe Acute
Respiratory Syndrome (SARS) is the term for cases that progress to this severity 2.

The etiological agent is a novel coronavirus that surfaced in Wuhan, China in
December 2019 following a severe pneumonia outbreak of unclear cause that local
epidemiologist connected to a fish market. Similar to the SARS-CoV that caused an
outbreak in China in 2003, SARS-CoV-2 was found in January 2020. However, unlike
SARS-CoV, which only spread during symptoms, SARS-CoV-2 became more contagious
since the individual who carried it was able to spread it through droplets and fomites even
before symptoms appeared. It quickly expanded to neighboring nations, and-on March 20,
2020, it became a pandemic °.

After a year of the pandemic, Brazil is still facing the worst possible scenario due to
a lack of control, a lack of public policies to combat the virus,.and a-conducive environment
for the emergence of new SARS-CoV-2 variants. One such variant is the Manaus variant,
which emerged in December 2020 and caused a second wave of deaths in the state of
Amazonas in December and January. This variant was characterized by the worst possible
pandemic scenario in the state, the collapse of the public and private health systems, and a
shortage of oxygen gas, which resulted .in thousands of deaths in the state of 2021—more
than all the deaths in 2020. The second wave of the epidemic arrived in adjacent states and
Brazil in January and February, resulting in the greatest number of COVID-19 deaths in
March *°. As of April 1, 2021, Brazil had 325,284 confirmed cases and 12,839,844 verified
cases. Of those; 66,868 deaths occurred in March 2021 alone, exceeding the worst-case
scenario of July 2020 °.

It is«critical to_identify the groups that are at risk and create suitable clinical care
policies to safeguard them as the COVID-19 pandemic spreads globally. Preliminary
research on' the” novel SARS-CoV-2 coronavirus indicates that pregnant women and
newborns ‘are not more susceptible than the general population, despite the fact that a
number of respiratory infections are known to have substantial effects on these populations.
Regardless of the neonatal infection, certain occurrences of poor outcomes or death are
related to the severe stage of the mother's disease, even though babies infected with SARS-
CoV-2 appear to recover and do well. Knowing the probable pathways of transmission from
mother to newborn is essential for preventing dangerous neonatal infections and developing

suitable guidelines for neonatal care. .



Pregnancy and coronavirus disease 2019 are linked to a higher risk of unfavorable
outcomes for the mother and the newborn. This link is mostly caused by morbidity from
severe or critical coronavirus disease 2019. Risk factors for linked morbidity include
antepartum hospitalizations owing to the 2019 coronavirus disease, obesity, advanced
maternal age, medical comorbidities, and Black and Hispanic race. 8

A narrative review of the literature is used to summarize the epidemiological and

clinical profile of COVID-19-positive pregnant women and babies in light of this issue.

METODOLOGY

Type of study

The objective of this narrative review is to compile.and analyze the clinical and
epidemiological profile of COVID-19 in pregnant women:.and.neonates. The review focuses
on identifying and synthesizing the evidence available in the literature, focusing on studies
that address the relationship between COVID-19 infection and. its impacts on these specific
populations. It is ideal for guiding researchers who wish to conduct similar narrative reviews

and contribute to the understanding of relevant-topies in public health °.

Data Sources
The search was carried out in.the following databases: ScienceDirect, PubMed and
Google Scholar. These databases were chosen for their scope and relevance in the health

area.

Inclusion Criteria

The articles included in the review met the following criteria: Complete publications,
guidelines, manuals, theses and dissertations. Studies in any language. Research that
addresses the clinical and epidemiological profile of COVID-19 in pregnant women and

neonates.

Search Strategy
The search strategy involved the use of keywords and combinations of terms related

to COVID-19, pregnant women, neonates, clinical and epidemiological profile. The searches



were refined using filters available in the databases, such as publication dates, type of study

and relevance.

Selection of Studies

The selection of studies followed a two-stage process: Initial Screening: Reading the
titles and abstracts of the articles identified in the search. Studies that clearly did not meet
the inclusion criteria were excluded. Complete Evaluation: The complete reading of the

selected texts to ensure that they were relevant and met the established criteria.

Data Analysis

The data were extracted and organized according to the, following categories:
Demographic characteristics of the participants (pregnant women and:neonates). Clinical
and epidemiological data (infection rates, complications, outcomes). Interventions and

treatments used. Emerging guidelines and recommendations.

Summary of Results
The results were presented in adeseriptive manner, highlighting the main findings of
each study. The narrative analysis allowed the .identification of patterns and gaps in the

literature, in addition to offering an overview of the available evidence.

Limitations of Revision

Limitations-include the:possibility of publication bias, the heterogeneity of the
included studies;.and the variation in their methodological quality. In addition, the lack of
uniformity«in_definitions and diagnostic criteria among studies may have influenced the

results.

RESULTS AND DISCUSSION

Acute respiratory syndromes (ARIs) such as HIN1 influenza and other respiratory
viruses have been linked to worldwide outbreaks of severe cases of SARS in pregnancy.
Unfavorable outcomes for both the mother and the fetus, such as fetal growth restriction,

early birth, and spontaneous abortion, are frequently linked to pregnancy, which also



increases the chance of severe virus-induced SARS. SARS from viral pneumonia is
hypothesized to be influenced by physiological changes during pregnancy that are
exacerbated by mechanical and immunological abnormalities. When it comes to immune
dysregulation and endothelial/microvascular injury (pre-eclampsia), the COVID-19 SARI
subphenotype and maternal pregnancy pathogenicity share overlapping molecular
characteristics that could partially account for the tendency toward poor maternal and fetal
outcomes seen in severe cases .

A study conducted in Brazil revealed that medical care deficiencies caused by
detrimental gender norms and racial discrimination are linked to maternal mortality from
COVID-19. The impacts of poverty and the junctions of various forms of inequality befell
nearly all of the women who lost their lives. Health systems' failure to give sexual and
reproductive health first priority when responding to public health emergencies has resulted
in a shortage of women-centered obstetric care. It is critical to implement innovative
methods of women-centered care, such as incorporating an intersectional gender perspective
into health emergency preparedness and response, in order to lessen the negative effects of
COVID-19 and other public health catastrophes on women's lives .

Concerns regarding the potential vertical transmission of SARS-CoV-2 have been
raised after the first case of newborn COVID-19 was documented in February 2020. The
initial Chinese findings indicated that there is no vertical transmission of SARS-CoV-2
because the virus was not detected in samples of amniotic fluid, vaginal mucus, placenta,
umbilical cord, cord blood, or newborn feces. Furthermore, as soon as these babies were
delivered, nasopharyngeal swabs were negative. Furthermore, due to genetically identical
coronaviruses, there were no reports of vertical transmission during the Middle East
Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS) outbreaks
12,13.

A case series that described three neonates with mild early-onset COVID-19 and
positive results from reverse transcriptase-polymerase chain reaction (RT-PCR) testing
performed on the second day after birth suggested the possibility of vertical transmission.
The researchers contended that the early-onset illnesses were caused by vertical transmission
because stringent infection prevention measures were followed during births. However, it's
unclear if stringent isolation and infection control protocols persisted after the births. At 33
weeks of gestation, a 16-hour-old baby who had undergone cesarean delivery and was
immediately isolated, tested positive for COVID-19 for the first time. While the first



positive test raised concerns about a vertical infection, secondary transmission could not be
ruled out because the placenta, cord blood, and amniotic fluid were not examined for viruses
12.

A systematic study examined a group of 2,228 children, including newborns and
infants. Symptoms in children ranged from mild (72%) to moderate (22%) to severe (6%),
with dry cough (91%) and fever (96%) being the most frequent symptoms. According to the
data analyzed, there were two infant deaths: a 14-year-old adolescent, with unknown
exposure and basic health conditions, and a male newborn at 35 weeks and 5 days of
gestation, with a birth weight of 2,200kg and an APGAR score of 8 and 8 (1 min and 5 min),
whose first symptom was an increase in heart rate. No disparities were observed between
male and female children in relation to COVID-19 infection. Most infected pediatric
children contracted the virus due to family gatherings or proximity to positive cases. In
addition, clinical symptoms in infected children tend to be milder compared to adults.
Therefore, it is crucial that we pay attention to early diagnosis and immediate treatment in
cases of children infected with COVID-19 *.

“Another systematic review systematically evaluated the clinical features and
outcomes of SARS-CoV-2 infections in children, including children aged O to 18 years. 62
studies and three reviews were included, with a total sample size of 7,480 children
(2,428/4,660 men, 52.1%; mean weighted age 7.6 years). The patients presented mainly mild
(608/1432, 42.5%) and moderate (567/1432, 39.6%) signs of infection. About 2% of the
children were admitted to the pediatric intensive care unit. The most described symptoms
were fever (51.6%) and cough (47.3%). Laboratory findings were often unremarkable.
Children underwent chest computed tomography in 73.9% of all cases and 32.7% had
normal results. Overall, the estimated mortality rate was 0.08%. A higher proportion of
newborns were severely ill (12%) and dyspnea was the most common sign reported
(40%)"®.

“In a study that described the characteristics and evolution of newborns born to
mothers with SARS-CoV-2 infection and also the adoption of measures implemented
following the recommendations of the Spanish Society of Neonatology. A total of 73
mothers and 75 newborns were included in the study. 95.9% of maternal infections were
diagnosed during the third trimester of pregnancy, 43.8% were asymptomatic. The median
gestational age was 38 weeks (IQR: 37-40), and 25.9% of the newborns required

hospitalization in Neonatology. Skin-to-skin maternal care was performed in 68% of the



newborns, 80% of whom received exclusive or donated breast milk during hospitalization.
No positive PCR results were observed in neonates at the time of delivery, one case of
positive PCR was observed in an asymptomatic neonate at 14 days of age. The risk of
transmission of SARS-CoV-2 is low when the recommendations of the Spanish Society of
Neonatology are met, allowing rooming-in and promoting breastfeeding™®.

“Regarding the mother, nine case series and two case reports described results of
maternal SARS-CoV-2 infection during pregnancy in 65 women and 67 neonates. Two
mothers (3%) were admitted to the intensive care unit. Fetal distress was reported in 30% of
pregnancies. (37%) percent of women had preterm birth. Neonatal complications included
respiratory distress or pneumonia (18%), disseminated intravascular coagulation (3%),
asphyxia (2%), and 2 perinatal deaths. Four newborns (3 with pneumonia) were reported to
be positive for SARS-CoV-2 despite strict infection control and prevention procedures
during delivery and separation of mother and newborns, meaning that mother-to-child
transmission could not be excluded”"’.

“Another study described the clinical and epidemiological characteristics of mothers
with COVID-19, associated neonatal outcomes, and to assess the mother-to-child
transmission of SARS-CoV-2. With all mothers with positive serology for SARS-CoV-2
and their newborns at the Regional Teaching Hospital of Trujillo from April 18 to
September 30, 2020. The study evaluated 647 mothers and 656 neonates. Of the total
number of live births, 85.3% and 14.7% were full-term and preterm infants, respectively. Of
these, 1.7% (11/656) of newborns with positive RT-PCR for SARS-CoV-2; and that 27.3%
(3/11) of these neonates required hospitalization. Neonatal mortality was 4/656 (0.6%) and
no cases were attributed to COVID-19. Of all mothers affected by COVID-19, 95.7% were
asymptomatic and 4.3% had clinical symptoms attributed to COVID-19, most of which were
mild. The most frequent obstetric complications were preeclampsia-eclampsia, prepartum
rupture of membranes, and acute fetal distress. All mothers were discharged. Of the positive
neonates, 20.1% of them were hospitalized. The most frequent morbidity was neonatal
sepsis and prematurity. Infection was mild among newborns, with an overall mortality rate
of 0.6%, with no cases attributed to COVID-19. And 5% of the mothers had symptoms,
most of which were mild to moderate symptoms. There were no records of maternal
mortality in this study group™®.

“In the United States of America (U.S.), were evaluated from April 6, 2020 to March
19, 2021, 242 centers in the United States reported data from 7,524 pregnant women, at the



time of delivery, 78.1% of these women were asymptomatic, 18.2% were symptomatic but
not hospitalized specifically for COVID-19, 3.4% were hospitalized for treatment of
COVID-19, and 18 (0.2%) died in hospital from COVID-19, related complications. Among
7,648 newborns, 6,486 (84.8%) were tested for SARS-CoV-2 and 144 (2.2%) were positive,
the highest rate of neonatal infection was observed when mothers first tested positive in the
immediate postpartum period (17 of 125, 13.6%). No neonatal deaths were attributable to
SARS-CoV-2 infection. Overall, (15.6%) of the newborns were premature: among the
newborns tested, (30.1%) of the newborns positive for polymerase chain reaction and
(16.2%) of the negative newborns for polymerase chain reaction were born preterm
(p<0.001). The need for mechanical ventilation did not differ according to the newborn's
SARS-CoV-2 test result, but those with positive tests were more likely to be admitted to a
NICU"™.

“A multicenter study in the USA showed that maternal social vulnerability was
associated with an increased risk of positive newborn test results, whereas maternal
race/ethnicity and the mother's language status at the individual level were not. Newborns
who were exposed to SARS-CoV-2 were at risk of direct and indirect adverse health
outcomes, while preterm birth due to worsening maternal illness from COVID-19 was
associated with substantial neonatal morbidity. The findings support continued virus
surveillance and long-term follow-up. It was conducted in 11 academic or community
hospitals in Massachusetts and for mothers and newborns whose delivery and discharge
occurred between March 1, 2020, and July 31, 2020"%°.

“A meta-analysis showed that pregnant and recently pregnant women with COVID-
19 who attend or are admitted to hospitals for any reason are less likely to experience
symptoms such as fever, cough, dyspnea, and myalgia, but are more likely to be admitted to
the intensive care unit or require invasive ventilation than non-pregnant women of
reproductive age. Pre-existing comorbidities, non-white ethnicity, chronic hypertension, pre-
existing diabetes, elevated maternal age, and elevated body mass index are all risk factors
for severe COVID-19 outcomes in pregnancy. Pregnant women with COVID-19 versus
those without COVID-19 are more likely to have a preterm birth and have an increased risk
of maternal death and being admitted to the intensive care unit. Your babies are more likely
to be admitted to the neonatal intensive care unit”??,

“In the studies of Yang et al., (2020), reported the clinical characteristics of

newborns of pregnant women infected with SARS-CoV-2. Thus, 4 of the 7 newborns were



late preterm infants with gestational age between 36 weeks and 37 weeks, and the other 3
were full-term. The mean birth weight was 2,096 + 660 g. All newborns were born without
asphyxiation. 2 preterm infants experienced mild grunts after birth but relieved quickly with
non-invasive continuous positive airway pressure (nNCPAP) ventilation. 3 cases had chest X-
rays, 1 was normal, and 2 that were supported by nCPAP had mild neonatal respiratory
distress syndrome (NRDS). Pharyngeal swab samples in 6 cases, amniotic fluid and
umbilical cord blood in 4 cases were tested by gRT-PCR, and there was no positive SARS-
CoV-2 nucleic acid result in all cases. Current data show that SARS-CoV-2 infection in late
pregnant women does not cause adverse outcomes in their newborns, however, it is
necessary to separate newborns from mothers immediately to avoid potential threats” 14].

“One study discussed how to care for a newborn from a mother suspected or infected
with COVID-19 using existing evidence. The review resulted in 10 categories (i) the risk of
diagnostic procedures in mothers suspected of the health of the fetus/infant, (ii) the risk of
intrauterine or postpartum transmission to the fetus/infant, (iii) appropriate method and
timing of delivery in women with confirmed COVID-19, (iv) clamping of the umbilical cord
and skin-to-skin contact, (v) clinical manifestations of infected infants, (vi) confirmation of
infection in a suspected newborn/infant, (vii) instructions for caring for the baby and how to
feed her, (viii) bathing the baby, (ix) the criteria for discharging the baby from the hospital,
(x) the impact of isolation on maternal mental health. They showed that the possibility of
intrauterine or perinatal transmission of COVID-19 is still questionable and ambiguous.
However, what has been agreed in the existing texts and guidelines is that close contact of
mother and baby after birth can transmit the virus to the baby through droplets or
microdroplets. It is recommended to separate the baby from the mother with confirmed (or
suspected) COVID-19 infection for at least 2 weeks. Because mothers' motivation and stable
situation allow breastfeeding during isolation, infected mothers should be taught about
breast expression skills, common breast problems, the symptoms of baby infection, and
personal hygiene principles to protect the baby against COVID-19 infection™.

“The clinical presentations of SARS-CoV-2 infected newborns vary widely, from
asymptomatic transport to critical illness. Neonates were most commonly tested due to a
history of primary maternal infection (84%). Of 25 cases, 20% were asymptomatic and a
higher proportion of newborns were severely ill compared to children over 1 month of age
(12% vs. 2%). Among symptomatic newborns, the most common clinical presentation was

respiratory distress (40%), with fever (32%) and food intolerance (24%) also described.



Laboratory findings included elevated white blood cell count (20%), creatine phosphokinase
(20%), liver enzymes (16%), and C-reactive protein and/or procalcitonin (12%). A serious
complication is disseminated intravascular coagulation and multiorgan dysfunction, which
can lead to neonatal death. It is noteworthy that at birth, newborns had a negative result after
birth by the PCR test, and soon evolve to the disease”?.

“Although COVID-19 cases were rare in infants and newborns, nine hospitalized
infants diagnosed with COVID-19 were reported in China from December 8, 2019 to
February 6, 2020. The minimum age was 1 month and the maximum was 11 months. Of the
nine infants, four had fever, two had mild upper respiratory tract symptoms, one was
asymptomatic and two had no information on symptoms. The time between admission and
diagnosis was 1 to 3 days. All nine babies had at least one family member infected, and the
baby's infection usually occurred after the family member's infection. All nine babies did not
require intensive care or mechanical ventilation and had no serious complications. The small
number of infants infected with SARS-CoV-2 may be due to possible low risk of exposure
to the virus or mild or asymptomatic illness that cannot be fully identified. Cases of neonatal
infection with SARS-CoV-2 have been reported in China, with the youngest being 30 hours
after birth. All possible or laboratory-confirmed SARS-CoV-2 neonatal infections should be
admitted to the neonatal intensive care unit. The efficacy of antiviral drugs is uncertain in
children, and antimicrobial agents are only applicable to patients with possible or proven
bacterial infections. If neonates also present with respiratory distress syndrome, high-dose
pulmonary surfactant, nitric oxide inhalation, and high-frequency oscillatory ventilation
should be considered. In critically ill neonates, intravenous administration of glucocorticoids
or immunoglobulins, sustained renal replacement, and extracorporeal membrane
oxygenation may also be considered”?.

“Positivity for SARS-CoV-2 is associated with an increased risk of preterm birth and
higher neonatal mortality and morbidity. The mode of delivery and cord clamping routines
should not be affected by the mother's SARS-CoV-2 status. Skin-to-skin contact, rooming-in
and breastfeeding are recommended with proper hygiene precautions. Antibodies from
infected or vaccinated women appear to cross the placenta and breast milk and likely
provide protection for the newborn. direct breastfeeding is encouraged at this time by both
the WHO and the AAP. Recommendations are supported to continue breastfeeding during
mild to moderate maternal COVID-19 illness, as milk is likely to provide specific

immunological benefits for infants. If a serious illness in a mother prevents her from
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continuing to breastfeed directly, mothers should be encouraged and supported to express
milk to maintain supply. Rooming-in, including skin-to-skin contact s
recommended. Mothers with suspected or confirmed SARS-CoV-2 infection may be
uncomfortable with the potential risk and maternal autonomy in the medical decision
whether she would like the newborn to be cared for in her room or in a separate location”?.

“A systematic review looked at it and showed that a total of 12 cases of children
were asymptomatic and 56 were symptomatic. Most of the clinical characteristics of the
newborns were respiratory distress (74% (29 cases) and fever (63%) (21 cases). It has been
reported that 16 out of 22 premature infants have respiratory distress. While 8 of the 16
babies received mechanical ventilation support, 14 of them had difficulty breathing.
Respiratory distress was observed in 16 of the 35 full-term infants, but it was determined
that there were no full-term infants receiving mechanical ventilation support. Some
newborns have gastrointestinal symptoms (GIS) in the form of diarrhea and food intolerance
and bloating were present in 50% (10 cases). Symptoms of neurological manifestations of
the newborn in the form of irritability, hypertonia, lethargy, hyporeactivity and hypotonia
were present in 53% (9 cases). The most common symptoms in patients with COVID-19
infection in the neonatal period are respiratory tract symptoms and fever. It has been
observed that COVID-19 infection detected in the neonatal period is not fatal. However,
data are needed to include more cases™’.

“A multicenter cohort study was conducted among newborns of mothers with
COVID-19 in 34 neonatal intensive care units (NICUs) in Turkey. Pregnant women (n =
125) who had a positive RT-PCR test and their newborns were enrolled. The rates of
cesarean section, prematurity and low birth weight were 71.2%, 26.4% and 12.8%,
respectively. Eight of the 125 mothers (6.4%) were admitted to the intensive care unit for
mechanical ventilation, of whom six died (4.8%). Most newborns (86.4%) were followed up
in isolation rooms in the NICU. Four of the 120 newborns (3.3%) tested positive in the RT-
PCR test. Although the samples taken on the first day were negative, one neonate became
positive on the second day and the other two on the fifth day. The deep tracheal aspirate
sample was positive on the first day in one intubated case. COVID-19 in pregnant women
has important impacts on perinatal and neonatal outcomes. Maternal mortality, higher rates
of preterm birth and cesarean section, suspected risk of vertical transmission, and low

breastfeeding rates show that family support should be part of NICU care”?®,
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“In a retrospective cohort of newborns born from March to December 2020 in the
Premier Healthcare Database Special COVID-19 Release, we ranked COVID-19 status and
indicators of severe disease using ICD-CM-10 codes, laboratory data, and billing
records. Indicators of disease severity were compared by COVID-19 status, stratified by
gestational age and race/ethnicity. Among 701,777 newborns, 209 were diagnosed with
COVID-19 during hospitalization during delivery. COVID-19 status differed significantly
by race/ethnicity, gestational age, payer, and region. Preterm/late term newborns with
COVID-19 had increased intensive care unit admission and risk of sepsis; preterm infants
with COVID-19 were at increased risk for invasive ventilation. The risk of disease severity
varied across racial/ethnic strata. From March to December 2020, the diagnosis of COVID-
19 in newborns was rare. More clinical data are needed to describe the risk profiles of
newborns with COVID-19"%.

“A study in Spanish hospitals. A total of 105 pregnant women with a median of 34.1
years (IQR: 28.8-37.1) and 107 newborns were evaluated. Globally, nearly 65% of pregnant
women experienced some symptoms of COVID-19, and more than 43% were treated for
SARS-COV-2. Overall, 30.8% of pregnant women had pneumonia and 5 (4.8%) women
were admitted to the intensive care unit requiring invasive mechanical ventilation. There
was a 36.2% rate of caesarean sections, which was associated with pneumonia during
pregnancy (OR: 4.203, 95% CI: 1.473-11.995) and lower gestational age at delivery (OR:
0.724, 95% CI: 0.578-0.906). The prevalence of preterm birth was 20.6% and prematurity
was associated with pneumonia during pregnancy (OR: 6.970, 95%Cl: 2.340-22.750) and
positive CRP for SARS-CoV-2 at delivery (OR: 6.520, 95%CI: 1.840-31.790). All
nasopharyngeal PCR tests of the newborns were negative at birth and one was positive at 15
days of age. Two newborns died, one from causes related to prematurity and the other from
unexpected sudden death during early skin-to-skin contact after delivery. Although mother-
to-child transmission has not been reported, the prognosis of newborns may be worsened by
SARS-CoV-2 infection during pregnancy, since COVID-19 pneumonia has increased the
risk of cesarean deliveries and preterm births”*°,

“Although COVID-19 usually has a mild course in newborns and children, the
disease continues to evolve and has caused great morbidity and mortality worldwide.
Mother-to-child transmission is unlikely, monitoring of neonates born to mothers with
confirmed or suspected COVID-19 is imperative. Many facets of care remain the same,

other practices such as antenatal corticosteroids, CHD, separation and visitation,
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breastfeeding, airway management and respiratory support, and neonatal follow-up have
been impacted by COVID-19. It is hoped that the policies and procedures may be useful to
other institutions, each center should develop and revise its guidelines to provide optimal
care to patients while preserving vital PPE and ventilators, and protecting healthcare
workers. Given the low rate of disease in newborns to date, policies may change in the near

future to allow for cohabitation, direct breastfeeding, and routine newborn care”*?,

CONCLUSION

In this review, we highlight that the clinical characteristics of COVID-19 in pregnant
women and neonates, respiratory symptoms such as discomfort and dyspnea, associated with
fever, are more evident. Lethality and incidence are low in newborns, and high in maternal
infants, it is noteworthy that studies have shown that neonates without comorbidities are
present.

The maternal mortality rate in Brazil was the highest in the world in 2021, and the
factors were social inequalities, such aslack of access to healthcare. Maternal mortality
policy and financial resources must take into account social inequality in order for strategies
to be effective in reducing maternal mortality in.the country.

We also discuss the clinical characteristics of neonates of mothers with severe
COVID-19, and no study identified positivity in neonates at the first moment, however we
also highlight the negative molecular test up to seven days of life, as a characteristic, so the
examination at birth is not an indicator, but the signs and symptoms of the newborn.

Breastfeeding and -rooming-in is recommended, according to the published
guidelines and study,.and of course with all the concerns adopted.

The narrative review allowed a comprehensive understanding of the impact of
COVID-19 on pregnant women and neonates, contributing to the existing knowledge base
and indicating areas for future research. The methodology used provided an integrative and
reflective view of the current literature, without following rigid norms, characterizing the

flexible nature of narrative reviews.

Disclaimer (Artificial intelligence)

13



Author(s) hereby declare that NO generative Al technologies such as Large Language
Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the
writing or editing of this manuscript.

REFERENCES

1. Niquini RP, Lana RM, Pacheco AG, et al. SARS due to COVID-19 in Brazil:
description and comparison of demographic characteristics and comaorbidities with
influenza SARS and with the general population. Cad Saude Publica. 2020; 36(7).
doi:10.1590/0102-311x00149420

2. BULUT C, KATO Y. Epidemiology of COVID-19. TURKISH J-Med Scil 2020;
50(C-1):563-570. doi:10.3906/sag-2004-172

3. Lima LNGC, De Sousa MS, Lima KVB. The genomic discoveries of SARS-CoV-2
and their implications in the COVID-19 pandemic. 3.Heal BiolSci. 2020; 8(1):1.
doi:10.12662/2317-3076jhbs.v8i1.3232.p1-9.2020

4. Fiocruz FOC. Brazil has the worst scenario.since the beginning of the pandemic.
portal.fiocruz. Published March 12, 2021. Accessed April 2, 2021.
https://portal.fiocruz.br/noticia/brasil-apresenta-pior-cenario-desde-inicio-da-
pandemia

5. G1 G. Oxygen crisis: one‘month after collapse in hospitals, Manaus still depends on
donations of the input | Amazon | G1. Globo.com. Published 2021. Accessed April 2,
2021. https://g1.globo.com/am/amazonas/noticia/2021/02/14/crise-do-oxigenio-um-
mes-apos-colapso-em-hospitais-manaus-ainda-depende-de-doacoes-do-insumo.ghtmi

6. Brasil M da S.'Coroenavirus Brasil. covid.saude.gov.br. Published April 2, 2021.
Accessed April 2, 2021. https://covid.saude.gov.br/

7. Kyle MH, Glassman ME, Khan A, et al. A review of newborn outcomes during the
COVID-19 pandemic. Semin Perinatol. 2020; 44(7):151286.
doi:10.1016/J.SEMPERI.2020.151286

8. Brandt JS, Hill J, Reddy A, et al. Epidemiology of coronavirus disease 2019 in
pregnancy: risk factors and associations with adverse maternal and neonatal
outcomes. About J Obstet Gynecoll 2021; 224(4):389.A1-389.A09.
Yogurt:10.1016/J.Add.2020.09.043

0. Demiris G, Oliver DP, Washington KT. Defining and Analyzing the Problem. Behav
Interv Res Hosp Palliat Care. Published online January 1, 2019:27-39.
doi:10.1016/B978-0-12-814449-7.00003-X

10.  Lim MJ, Lakshminrusimha S, Hedriana H, Albertson T. Pregnancy and Severe ARDS
with COVID-19: Epidemiology, Diagnosis, Outcomes and Treatment. Semin Fetal
Neonatal with. 2023; 28(1):101426. D0i:10.1016/j.2023.1010146

14



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Diniz D, Brito L, Rondon G. Maternal mortality and the lack of women-centered care
in Brazil during COVID-19: Preliminary findings of a qualitative study. Lancet Reg
Heal - Am. 2022;10:100239. doi:10.1016/j.l1ana.2022.100239

Amatya S, Corr TE, Gandhi CK, et al. Management of newborns exposed to mothers
with confirmed or suspected COVID-19. J Perinatol 2020 407. 2020; 40(7):987-996.
doi:10.1038/s41372-020-0695-0

De Rose DU, Piersigilli F, Ronchetti MP, et al. Novel Coronavirus disease (COVID-
19) in newborns and infants: what we know so far. Ital J Pediatr. 2020; 46(1):56.
doi:10.1186/s13052-020-0820-x

Panahi L, Amiri M, Pouy S. Clinical Characteristics of COVID-19 Infection in
Newborns and Pediatrics: A Systematic Review. Arch Acad Emerg with..2020; It's a
good time to be able to do it. 0:10.22037/aaem.v8i1.634

Liguoro I, Pilotto C, Bonanni M, et al. SARS-COV-2 infectioniin children and
newborns: a systematic review. Eur J Pediatr. 2020;.179(7):1029-1046.
doi:10.1007/s00431-020-03684-7

Solis-Garcia G, Gutiérrez-Vélez A, Pescador Chamorro |, et al. Epidemiology,
management and risk of SARS-CoV-2 transmission«in a cohort of newborns born to
mothers diagnosed with COVID-19 infection. An Pediatria (English Ed. 2021,
94(3):173-178. doi:10.1016/j.anpede.2020.12.006

Zimmermann P, Curtis N. COVID-19.in Children, Pregnancy and Neonates: A
Review of Epidemiologic and Clinical Features. Pediatr Infect Dis J. 2020;
39(6):469-477. doi:10.1097/INF.00000000000002700

Vega-Fernandez AG; Zevallos-Vargas BM, Flores-Figueroa F del P, et al. Clinical
and epidemiological characteristics of mothers with COVID-19 and their neonates:
vertical transmission.-Medwave. 2021; 21(07):A8454-A8454.
doi:10.5867/medwave.2021.07.8454

Hudak ML, Flannery:DD, Barnette K, et al. Maternal and Newborn Hospital
Outcomes of Perinatal SARS-CoV-2 Infection: A National Registry. Pediatrics.
2023; 151(2). doi:10.1542/peds.2022-059595

Angelidou A, Sullivan K, Melvin PR, et al. Association of Maternal Perinatal SARS-
CoV-2 Infection With Neonatal Outcomes During the COVID-19 Pandemic in
Massachusetts. JAMA Netw Open. 2021; 4(4):e217523.
doi:10.1001/jamanetworkopen.2021.7523

Allotey J, Fernandez S, Bonet M, et al. Clinical manifestations, risk factors, and
maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living
systematic review and meta-analysis. BMJ. Published online September 1,
2020:m3320. doi:10.1136/bmj.m3320

Yang P, Wang X, Liu P, et al. Clinical characteristics and risk assessment of
newborns born to mothers with COVID-19. J Clin Viroll 2020;127:104356
Do0i:10.1016/J.J.JCV.2020.104356

15



23.

24.

25.

26.

27.

28.

29.

30.

Shahbazi Sighaldeh S, Ebrahimi Kalan M. Care of newborns born to mothers with
COVID-19 infection; a review of existing evidence.
Hatpas://doi.org/101080/1476705820201777969. Published online 2020.
doi:10.1080/14767058.2020.1777969

Barrero-Castillero A, Beam KS, Bernardini LB, et al. COVID-19: neonatal-perinatal
perspectives. J Perinatol 2020 415. 2020; 41(5):940-951. doi:10.1038/s41372-020-
00874-x

Hong H, Wang Y, Chung HT, Chen CJ. Clinical characteristics of novel coronavirus
disease 2019 (COVID-19) in newborns, infants and children. Pediatr Neonatol. 2020;
61(2):131-132. doi:10.1016/J.PEDNEO.2020.03.001

Shah MD, Saugstad OD. Newborns at risk of Covid-19 - Lessons froam the last year. J
Perinat With. 2021; 49(6):643-649. doi:10.1515/JPM-2021-
0258/MACHINEREADABLECITATION/RIS

Karabay M, Cmar N, Karakaya Suzan O, Yalnizoglu Caka S, Karabay O. Clinical
characteristics of confirmed COVID-19 in newborns: a systematic review.
Hatpas://doi.org/101080/1476705820201849124. Published online 2020.
doi:10.1080/14767058.2020.1849124

Oncel MY, Akin IM, Kanburoglu MK, etal. A multicenter study on epidemiological
and clinical characteristics of 125 newborns born to women infected with COVID-19
by Turkish Neonatal Society. Eur J Pediatr. 2021; 180(3):733-742.
doi:10.1007/S00431-020-03767-5/FIGURES/1

Wallace B, Chang D, Weodworth K, et al. Iliness severity indicators in newborns by
COVID-19 status in the United States, March—December 2020. J Perinatol 2021 424.
2021; 42(4):446-453:d0i:10.1038/541372-021-01243-y

Carrasco |, Mufioz-Chapuli-M, Vigil-Vazquez S, et al. SARS-COV-2 infection in
pregnant women and newborns in a Spanish cohort (GESNEO-COVID) during the
first wave. BMC Pregnancy Childbirth. 2021; 21(1):326. doi:10.1186/s12884-021-
03784-8

16



