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ABSTRACT

Objective: Analyze available evidence related to SARS-CoV-2 infection and vertical transmission.
Methods: Scoping review, according to the Joanna Briggs Institute and PRISMA-ScR.
Searches were conducted in five electronic databases to find publications about coronavirus
infection and vertical transmission. Data were extracted, analyzed and synthesized by three
independent researchers using a descriptive approach. Results: The search resulted in 76
publications. After selective steps, 15 articles - retrospective descriptive or case studies
- were analyzed, all in English. In order to track the infection, specimens were collected
from neonates through nasal swabs and C-reactive protein from breast milk, cord blood,
amniotic fluid, placenta and vaginal secretion was analyzed. A small percentage of neonates
tested positive for COVID-19, but these cases were not attributed to vertical transmission.
Conclusion: Vertical transmission could not be demonstrated. Research protocol registered
with the Open Science Framework (https://osf.io/fawmv).

Descriptors: Infectious Disease Transmission, Vertical; Coronavirus Infections; Review; Infant,
Newborn; Obstetric Nursing.

RESUMO

Objetivo: analisar as evidéncias disponiveis acerca da tematica infeccao pelo SARS-CoV-2
e transmissdo vertical. Métodos: Revisao de escopo, conforme o Institute Joanna Briggs e
o PRISMA-ScR. Foram feitas buscas em cinco bases de dados eletronicas de publicagdes
sobre a temética infeccao pelo coronavirus e transmissédo vertical. Os dados foram extraidos,
analisados e sintetizados por trés pesquisadores independentes de forma descritiva.
Resultados: A busca resultou em 76 publicacdes. Apds etapas seletivas, 15 artigos foram
analisados, todos no idioma inglés, descritivos retrospectivos ou estudos de casos. Para
rastreamento da infeccao, foram adotadas a coleta de swab nasal no neonato e a anélise de
proteina C-reativa do leite materno, do sangue do corddo, do liquido amnidtico, da placenta
e da secrecdo vaginal. Houve pequena porcentagem de neonatos que testaram positivo
para COVID-19, porém esses casos ndo foram atribuidos a transmisséo vertical. Conclusao:
Atransmisséo vertical ndo pdde ser comprovada. Protocolo de pesquisa registrado na Open
Science Framework (https://osf.io/fawmv).

Descritores: Transmissao Vertical de Doenca Infecciosa; Infecgdes por Coronavirus; Reviséo;
Recém-Nascido; Enfermagem Obstétrica.

RESUMEN

Objetivo: Analizar las evidencias disponibles sobre infeccion por SARS-CoV-2 y transmision
vertical. Métodos: Revision de alcance, conforme el Institute Joanna Briggs y PRISMA-ScR.
Se realiz6 busqueda en cinco bases de datos digitales de publicaciones sobre la tematica
infeccién por coronavirus y transmision vertical. Datos extraidos, analizados y sintetizados
descriptivamente por tres investigadores independientes. Resultados: La busqueda rescatd
76 publicaciones. Luego de etapas de seleccién, 15 articulos fueron analizados, todos en
inglés; descriptivos, retrospectivos o estudios de caso. Para rastrear la infeccién se adoptaron
la recoleccion de swab nasal en el neonato y el andlisis de proteina C reactiva de la leche
materna, sangre del corddn, liquido amniético, placenta y secrecién vaginal. Hubo un
pequeio porcentaje de neonatos cuyos tests dieron positivo de COVID-19, aunque tales
casos no fueron atribuidos a la transmision vertical. Conclusién: La transmision vertical no
pudo ser comprobada. Protocolo de investigacion registrado en Open Science Framework
(https://osf.io/fawmv).

Descriptores: Transmision Vertical de Enfermedad Infecciosa; Infecciones por Coronavirus;
Revision; Recién Nacido; Enfermeria Obstétrica.
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INTRODUCTION

Data from the World Health Organization (WHO) from early
July 2020 showed more than 10 million cases of infection by
SARS-CoV-2 (which causes COVID-19) and 500,000 deaths.
The virus, first detected in China in late December 2019, spread
globally and, on March 11, 2020 WHO declared COVID-19 a
pandemic®?. In this context, pregnant women were classified
as a risk group and considered a priority in receiving care and
testing for the disease®*,

Physiological changes in pregnancy predispose pregnant wo-
men to viral infections and more severe forms of COVID-19%.The
clinical manifestations of this infection are poorly described®?,
and this challenge is related to the pregnancy condition itself,
especially the respiratory system®). Post-epidemic data from
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
and Middle East respiratory syndrome coronavirus (MERS-CoV)
in 2012 indicated that all pregnant/puerperal women needed
intubation, hospitalization in intensive care units (ICU), and pre-
sented kidney failure, with 25% progressing to death®.

Vertical transmission (VT) can occur through the transplacental
transfer of microorganisms during pregnancy, contact with blood
and vaginal secretions at the moment of delivery, and through
breast milk. The placental membrane separates maternal and fetal
blood, acting as a protective barrier, but some viruses and bacte-
ria, through unknown mechanisms, are able to cross it. As widely
known, maternal immunity, placental viral load® and obstetrical
conditions, such as preterm labor, premature rupture of amniotic
membranes, low birth weight, fetal malformations, abortion and
fetal death, are closely linked with and increase the risk of VT,

In general, congenital infections are associated with a high risk
of neonatal morbidity and mortality, and VT of COVID-19 is being
analyzed.The teratogenic effects of fever,a common symptom of
COVID-19, on newborns are unknown, but correlations have been
observed between maternal pneumonia and increased prema-
ture births, low birth weight and low five-minute Apgar score®.

In view of this new disease, the development of this study is
explained considering the new infection has been little explored
in terms of its effects on pregnant women/puerperal women and
newborns, and its serious outcomes in pregnant women from
previous pandemics caused by respiratory viruses.

OBJECTIVE

Analyze the evidence available in the literature related to the
theme of SARS-CoV-2 infection and vertical transmission.

METHODS
Study design, period and site

This is a scoping review study, an approach that is used to
map evidence about a particular phenomenon and identify gaps.
It differs from other types of reviews, since it involves selection
criteria based on relevance to the theme/phenomenon®'?. The
study protocol was registered with the Open Science Framework
(https://osf.io/fawmv).

Vertical transmission and COVID-19: a scoping review
Oliveira KF, Oliveira JF, Wernet M, Paschoini MC, Ruiz MT.

Data collection took place in May 2020. The investigations
were performed in the following databases: US National Library of
Medicine — National Institutes of Health (PubMed), Latin American
and Caribbean Health Sciences Literature (Lilacs), SciVerse Scopus
(Scopus), Web of Science, and Cumulative Index to Nursing and
Allied Health Literature (CINAHL). These databases were selected
due to the amount of indexed primary articles in the health area.

Sample and inclusion and exclusion criteria

This review included studies about coronavirus infection
and VT published in 2020 in Portuguese, Spanish and English.
Review studies, editorials and expert opinions were excluded.
The level of evidence was not considered an exclusion criterion
because it is a new theme. A total of 76 articles were identified in
the five databases. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) methodology was adopted
to systematize the process of study inclusiontV, illustrated in
Figures 1 and 2.
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Figure 1 - Flowchart, according to the Preferred Reporting Items for Syste-
matic Reviews and Meta-Analyses (PRISMA) methodology for study selection

Study protocol

The five steps recommended by the Joanna Briggs Institute
(JBNT*" were adopted to elaborate the guiding question and
the search strategy, starting with the identification of the study
question (What evidence is available in the literature about the
theme of SARS-CoV-2 infection and VT?) and proceeding to search
for relevant studies, study selection, data extraction, grouping,
abstract and, finally, presentation of results. The acronym ‘PCC’
was used — ‘P’ for population (pregnant women, fetuses and
neonates), ‘C’ for concept (VT), and ‘C’ for context (SARS-CoV-2/
COVID-19 infection).
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Articles found in the search: 49

Secondary studies: 15
w— Editorials/expert opinion: 15
Language: 3
Not related to the theme: 1

Articles found in the search: 7

Editorials/expert opinion: 2
CINAHL Repeated articles: 4

Studies selected: 15
Studies selected: 0

Vertical transmission and COVID-19: a scoping review
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the analysis of medical records'71®)
or case studies of pregnant women
infected with COVID-19"3". The
application of the Joanna Briggs
Institute Appraisal Tools to assess
the methodological quality and risk
of bias helped identify a moderate
risk of bias (scores between 50% and

Not related to the theme: 1
[ Databases H

LILACS ]—[ Articles found in the search: 0 H Studies selected: 0

1: ple: 70%) in four studies (26.7%) and a
s::::;zry low risk of bias (scores above 70%)

in 11 studies (73.3%). Among the

Articles found in the search: 11
Web of Science™ Repeated articles: 9

Language: 2

] Articles found in the search: 9
Repeated articles: 9

Two reviewers, both with a Ph.D., independently conducted the
search using controlled descriptors from Medical Subject Headings
(MeSH), CINAHL Headings, and Health Sciences Descriptors, with
the terms ‘COVID-19; “Infectious Disease Transmission, Vertical;’
and ‘Coronavirus Infections’ on May 26, 2020.

The descriptors were combined in different ways to broaden
the search. Terminological variations in different languages and
synonyms were used in the sensitive search with Boolean ope-
rators AND for the simultaneous occurrence of subjects, and OR,
for the occurrence of respective synonyms.

Data processing and analysis

In the first stage of article selection, the title and abstract were
analyzed, followed by full text reading for the final selection, with
15 studies extracted. The databases analyzed in this study were:
PubMed®, CINAHL, LILACS, Web of Science™, and Scopus. Repeated
articles, in languages other than those defined for this study, addres-
sing topics not related to the theme, literature reviews, qualitative
studies/expert opinions/editorials were excluded.

The study information was extracted using the data collection ins-
trument proposed and validated by Ursi and Galvao®, which includes
identification of the article, year and place of the study, methodological
characteristics, assessment of methodological rigor, level of evidence™,
main results and discussions related to the study question®.To assess
the methodological quality and risk of bias in the articles included,
the Joanna Briggs Institute Appraisal Tools™ were used.

Data were synthesized by three independent researchers, and all
inconsistencies found were discussed, reaching a consensus. The extrac-
ted information was tabulated for data synthesis, and the classification
according to the study method was based on the concepts of scientific
methodology experts"®. The results were analyzed descriptively, with
a synthesis of each primary study included in this review.

RESULTS

This study analyzed 15 scientific articles, all published in 2020
in English. They are retrospective descriptive studies based on

Studies selected: 0
Studies selected: 0

Figure 2 - Flow of article selection and reasons for exclusion from the review, according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) methodology

articles with moderate risk, gaps
were identified in the pregnancy
history, which was incomplete, as
well as studies with no laboratory
evidence of maternal disease by
the reference standard (polymerase
chain reaction — PCR). The most
neglected item was the complete
description of maternal treatments, which were cited orignored.
Despite the methodological limitations, the articles were not
excluded, as it is a recent theme. Most studies (12; 80%) were
conducted in China. One study was identified in Italy, Peru and
Turkey each (Chart 1).

Chart 2 shows information about the type of study, delivery,
clinical conditions, symptoms, diagnosis, treatment and charac-
teristics of newborns.

Regarding the type of delivery, the rate of cesarean sections
in women with COVID-19 ranged from 42.9 to 100%, and the
indications were maternal respiratory decompensation, fetal
hypoxemia or twin pregnancy.

At hospital admission, 45.2% to 100% of the pregnant women
had pneumonia. The use of oxygen through a catheter was re-
quired in 5.2% to 100% of the cases, although in six studies this
variable was not evaluated. The intubation rate was 1.7% in a
study with 116 pregnant women. Two cases required mechanical
ventilation, but it was not described in eight studies. Two studies
analyzed the percentage of ICU admission, which ranged from
6.9% to 21.1%; in two case studies, intubated pregnant women
were assisted in ICUs; however 11 studies did not assess the need
for ICU hospitalization. No maternal death was reported among
pregnant women with COVID-19 from assessed studies.

Regarding COVID-19 symptoms among pregnant women,
the most frequent was fever (50.9% to 100%), followed by cough
(26.3% to 50%), fatigue (12.9% to 50%), dyspnea (7.8% to 50%),
and diarrhea (0.9% to 25%). The moment of SARS-CoV-2 infec-
tion diagnosis varied, but it was more prevalent before delivery
(23.8% to 100%) followed by labor admission (20% to 64.3%),
and postpartum period (11.9% to 30%).

For drug treatment of the infection, prescription of antiviral
(50% to 100%) and antibiotic (94% to 100%) agents was reported.
Interferon and hydroxochloroquine were used in four and two
cases, respectively. Corticosteroids were used in more serious
cases or when lung maturation was required. The infection was
mostly diagnosed by chest tomography (85.7% to 100%) and
PCR (52.9% to 100%). All pregnant women presented suggestive
tomography results or laboratory confirmation.
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Chart 1 - Synthesis of selected articles (n=15)

Vertical transmission and COVID-19: a scoping review
Oliveira KF, Oliveira JF, Wernet M, Paschoini MC, Ruiz MT.

Country | Objectives S;:i‘:c?:::‘gt:/ Methodological procedures and outcomes R'(sJkB(I’)iE:?s
Medical records of 42 binomials were reviewed. Three neonates had SARS-CoV-2
Assess the type of Cross- (COVID-19) infection. Two were on exclusive breastfeeding with mothers without
< delivery and immediate sectional a mask who were diagnosed with postpartum COVID-19; the other one was
= neonatal outcomes in study with born via vaginal delivery and separated from the mother immediately after birth 89%
] women infected with retrosyective because the mother presented postpartum hemorrhage. In this case, the newborn °
COVID-19 before or up to da ta;)n— 4 presented diarrhea on the first and third days of life and respiratory symptoms.The
36 hours after delivery. - infant was taken to the ICU and remained on MV for one day. The infant presented
positive PCR only on the seventh day of life.
Cross- Records of pregnant women with pneumonia due to COVID-19 from 25 hospitals
Assess the clinical sectional were analyzed. Eight cases occurred before 24 gestational weeks and, of these,
® characteristics and results study with one resulted in spontaneous abortion (infection with fever at week 5). All cases
® of pregnancies of women retrosyective had normal fetal morphology (on ultrasound). Of 10 cases between 24 and 33 50%
5 with pneumonia due data (siries of weeks, 20% progressed to preterm labor, with one pregnancy at 28 weeks and °
to COVID-19 and the case studies)/ another twin pregnancy at 31 weeks. Of 24 cases between 34 and 36 weeks, 79%
potential risk of VT. n=116 progressed to preterm delivery and 27.3% to premature rupture of membranes. No
- VT was found in the PCR result of newborns.
Description of a case study of a pregnant woman, primigravida, 22 years old, 38
Assess the clinical weeks of pregnancy. During labor, she did not present any identifiable symptoms
s characteristics of a of COVID-19. Fetal movements were present, vital parameters were normal, fetal
© . Case study/ | morphology ultrasound with normal development. She had a history of contact
£ pregnant woman with . ) - L . - 100%
5 COVID-19 and the n=1 with people with COVID-19 (husband and sister). She was maintained in isolation
regnancy outcomes and oxygen therapy was administered in a catheter (2L/minute) due to the
preg Y ’ diagnosis of pneumonia. She had fever at day 2 after delivery, with improvement
and discharge at day 25. No VT was found in the PCR result of the newborn.
?r,“ E::e(;}taa:(ejvssggr?wﬁgse Case study/ Description of the case study of a pregnant woman, primigravida, 25 years old.
£ mother was diagnosed et y Infection acquired in the third trimester of pregnancy. No VT was found in the PCR 87.5%
S with COVID-19 9 - result of the newborn.
Description of the case of a pregnant woman, third pregnancy, no prior abortion,
Describe the case of a 41 years old, 33 weeks of pregnancy, admitted with respiratory failure. She had a
- reanant worman with history of gestational diabetes, use of insulin and metformin, and obesity. Partner
S preg ) . Case study/ | and two children with COVID-19 symptom:s for 14 days. The infant was born via
2 COVID-19 infection - . ) 87.5%
$ whose newborn was n=1 cesarean delivery with 2.970 g, Apgar 6 and 8 at day 1 and 5, respectively. The
ositive for COVID-19 newborn had positive PCR, 16 and 48 hours postpartum. On the sixth day of life,
P ’ the newborn developed cough and respiratory distress, which were resolved with
nasal oxygen therapy (catheter).
Description of seven case studies of mothers infected with SARS-CoV-2 during
Report the clinical pregnancy, with 85.7% diagnosed one to six days before delivery. All infants were
@m characteristics of Case study/ born via cesarean delivery and had an Apgar score over 8 in the fifth minute of
£ newborns whose n=7 4 life; 57.1% had between 36 and 37 gestational weeks. The neonates were taken to 50%
(] mothers were infected - the ICU for respiratory isolation, and two required non-invasive ventilation with
with SARS-CoV-2. CPAP due to prematurity. All PCR tests were negative, and the newborns were
discharged in good condition.
Assess the clinical Neonates had an average gestational age of 38 weeks; 94.7% of deliveries were
@m characteristics of Case study/ via cesarean section, and all newborns were separated from their mothers
£ neonates whose n=19 4 immediately after delivery. No clinical and/or laboratory evidence of SARS-CoV-2 50%
v} mothers had SARS-CoV-2 B infection was found in the newborns. The newborns were separated from their
infection. mothers immediately after delivery to avoid contamination.
Report the case of a
T c\?;:’e;liﬁzntg;%n;ﬂth A case study of a newborn whose mother was diagnosed with COVID-19 in the 33¢
© agnos Case study/ | week of pregnancy. PCR and immunoglobulin (IgM and IgG) tests of the newborn
£ COVID-19 infection 37 - ) A 75%
5 days before the delivery, n=1 placenta were negative. Anatomopathological examination of the placenta was
in the third trimester of also negative for COVID-19.
pregnancy.
Four newborns were assessed, aged between 30 hours and 17 days of life,
Identify all newborns diagnosed with COVID-19, whose mothers had a confirmed diagnosis of COVID-19
infected with COVID-19 (clinical, laboratory and imaging tests). Retrospective data from medical records
?{,“ and describe their clinical | Case study/ | Ve'® analyzed. Of the four newborns diagnosed with the infection, two had fever,
£ characteristics treatment ned Y one had dyspnea, one had cough and one was asymptomatic. The newborns 50%
S resultts and o:cential ' - received supportive treatment, not requiring intensive care or MV. The newborns
transmissiog were discharged between 16 and 30 days of hospitalization. It was not possible
) to rule out the risk of infection transmitted by health professionals during the
hospitalization period.

To be continued
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Chart 1 (concluded)

Vertical transmission and COVID-19: a scoping review
Oliveira KF, Oliveira JF, Wernet M, Paschoini MC, Ruiz MT.

— Study design/ . Risk of bias
Country | Objectives participants Methodological procedures and outcomes (B
Four cases of newborns were described; their mothers had COVID-19, so they
Descri - were separated from their mothers immediately after delivery. Two had skin
= escribe the clinical . . - L
8 rashes of unknown etiology and one had facial ulceration, which disappeared
© case of four newbornsof | Case study/ : : o
£ . . - spontaneously. One infant developed tachypnea and MV was required for 75%
= mothers diagnosed with n=4 O . . . )
O COVID-19 infection. three days, with dlschargelon the sixth day gf life. Skin rash was §0n5|dered a
consequence of maternal inflammatory toxin. No VT was found in the PCR result of
the newborns.
A case study a pregnant woman, 35 weeks pregnant, who had no fever, with
Report the case of cough, dyspnea and nausea, and negative result in the PCR test. She had a
_ positive findings from thalassemia trait, not anemic. Her condition was worse two days after the negative
5>\ pulmonary ultrasound Case study/ result in the PCR test. The pulmonary ultrasound test showed an increase in the
g compatible with e Y thick lines of the lung (posterior basal segments). She refused a new exam. Two 87.5%
e COVID-19in awoman days later, dyspnea was worse, with reduced fetal movement and lower limb
with a negative PCR edema. CT and new oropharyngeal swab tests were performed. The patient’s CT
result. was consistent with viral infection, with positive swab test for SARS-CoV-2 infection.
No VT was found in the PCR result of the newborn.
Case 1: second pregnancy, 34 years, 37 weeks, no comorbidities. The patient
presented nasal congestion and abdominal rash, exposed to COVID-19. On the 11
day of infection, the infant was born with 3.400g, Apgar 9 and 10 on the 1% and 5%
minutes of life, respectively, and was separated from the mother at birth. On the
3 day of life, the newborn presented abdominal distension and lymphopenia. On
the 4% day, chest CT indicated pneumonia, negative COVID-19 result in nasal swab
Report two clinical cases PCR, and in the specimens of umbilical cord blood, placenta, amniotic fluid, vaginal
= of newborns whose secretion swab, and breast milk. The newborn presented good response with
5rcrs mothers were infected Casestudy/ | antibiotic therapy and was discharged at day 8 after birth. 100%
5 with SARS-CoV-2 in n=2 Case 2: primigravida, 29 years old, 36 weeks, no comorbidities. She presented chills,
the third trimester of fever, nasal congestion, sore throat and minor vaginal bleeding, and was released
pregnancy. after examination. Two days later, the husband received a positive result for
COVID-19. On the third day of symptoms, she presented positive PCR for COVID-19
and suggestive CT imaging on the fifth day of symptoms. That same day, the infant
was born with 2.980g, Apgar 9 and 10 in the first and fifth minutes of life, separated
from the mother at birth. The newborn presented pneumonia and lymphopenia
with good response to antibiotic therapy in two days.
No VT was found in the PCR result of the newborns in both cases.
Second pregnancy, with previous abortion, 34 years old, no comorbidities, without
home contacts, 15 confirmed cases of COVID-19 in the community where she lived.
& Report the case of a At 40 weeks, she had vaginal bleeding and abdominal pain. She presented fever
urcv neonate with COVID-19 Case study/ | (37.8°C), chest CT suggestive of COVID-19, lymphopenia, neutrophilia and high 87.5%
5 infection 36 hours after n=1 PCR level. The mother had no contact with the newborn after birth. A PCR test was ’
birth. performed in the newborn after 36 hours of life, with a positive result. The newborn
was asymptomatic, but with suggestive chest CT scan. PCR was negative on day 14,
the newborn was discharged on day 15.
Mean age of mothers: 30 years. Diagnosis: one to six days of symptoms.
Descri . Four infants were born at term and six were premature; two were extremely
escribe the clinical ] . . - A ;
- underweight and one was large for its gestational age. Six had respiratory distress,
s characteristics of P . - A —
2 our had gastrointestinal symptoms, two had fever, and one had high respiration
g 10 neonates whose Case study/ rate. Seven had a chest CT suggestive of COVID-19. Apgar scores ranged from 7 to 100%
= mothers had a diagnosis n=10 N . 99 - -APg rang °
O - 10 in the first minute and from 8 to 10 in the fifth minute. No antiviral agent was
of pneumonia due to L - " - A
COVID-19. admlp!stered to them. Five were dltharged; four remained hospltallzeq in good
condition and one died due to multiple organ failure (due to prematurity). No VT
was found in the PCR result of the newborns.
All pregnant women had an infection in the third trimester. Maternal age ranged
Assess the clinical from 26 to 40 years; gestational age 36 to 39 weeks and 4 days. One patient had
5{5 characteristics of Case study/ gestational hypertension and eight did not have comorbidities. All were stable
£ pregnant women with —9 4 at the time of delivery. Most common symptoms: fever, sore throat and myalgia. 87.5%
v} COVID-19 and potential n= Two cases of fetal hypoxemia and two cases of premature rupture of membranes.
VT. Samples of amniotic fluid, umbilical cord, neonatal swab and milk sample were
collected from six neonates with negative results in the PCR test.

*Risk of bias calculated with Joanna Briggs Institute Appraisal Tools™.

Notes - COVID-19: coronavirus disease 2019; ICU: intensive care unit; PCR: polymerase chain reaction; MV: mechanical ventilation; VT: vertical transmission; CPAP: continuous positive airway pressure;
CT: computed tomography.
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Chart 2 - Characterization of studies in terms of type of delivery, clinical conditions and symptoms of pregnant women, diagnosis, treatment and cha-

racteristics of newborns

Variables Reference/participants
. a7 (8) 19 20) @) @2) @) 24) @5) 6) @) @8 @9) @o) D)
Delivery @ me|l O | m|lm @ | om|l@|@w|o|l@]| 00|
Vaginal 57.1 | 141 - - - - 53 | Yes - 25 - - - 30 -
Cesarean 429 | 859 | Yes | Yes | Yes | 100 | 94.7 - 100 75 Yes | 100 | Yes 70 100
Clinical condition of pregnant women
Pneumonia at admission 452 | 778 | Yes | Yes | Yes | 85.7 | 100 | Yes - 100 | Yes | 100 | Yes | 100 | 100
Oxygen therapy 368 | 52 | Yes | Yes | Yes - - No - 25 Yes - - - 100
Intubation - 1.7 No No | Yes - - No - - Yes - - - No
Hospitalization in ICU 211 | 6.9 No No Yes - - No - - Yes - - - -
Maternal death No No | No No No No No No No No No No No No No
Symptoms
Fever Yes | 509 | Yes | Yes | Yes | Yes | 579 | Yes | Yes 75 No | 100 | Yes 90 78
Cough Yes | 284 | Yes - - Yes | 263 | Yes | Yes 50 Yes - - 40 44
Fatigue - 129 | Yes | Yes | Yes - - - - 50 - - - - 22
Dyspnea Yes | 7.8 | Yes | Yes | Yes - 26.3 - - 50 Yes - - - 11
Diarrhea Yes | 0.9 | Yes - - Yes | 10.5 - - 25 - - - 10 11
Diagnosis
Before delivery 238 [ 379 | No | Yes | No | 857 | 68.4 | Yes 75 - Yes | 100 - 50 88
At admission 64.3 - Yes No Yes No | 105 - - - - - Yes 20 -
Postpartum period 1.9 - No No No | 143 | 211 - 25 - - - - 30 22
Positive result in PCR test Yes | 56.0 | Yes | Yes | Yes | Yes | 529 | Yes | 100 | 100 | Yes | 100 | Yes 80 100
CT scan indicative of infection - 963 | Yes | Yes | Yes [ 857 | 100 | Yes | 100 | 100 | Yes | 100 | Yes | 100 | 100
Amniotic fluid - Yes- - Yes- - Yes- | Yes- | Yes- - - - Yes- - - 67(-)
Cord blood - Yes- - Yes- - Yes- | Yes- - - - Yes- | Yes- | Yes- - 67(-)
Breast milk - Yes- | Yes- | Yes- - - Yes- | Yes- - - Yes- | Yes- | Yes- - 67(-)
Placenta - - - Yes- - - - Yes- - - Yes- | Yes- | Yes- - -
Vaginal swab - Yes- - Yes- - - - Yes- - - - Yes- - - -
Treatment
Antiviral - 543 | Yes | Yes | Yes - 316 | Yes - - Yes | 100 | Yes 50 67
Interferon - - Yes | Yes - - - - - - - - Yes 10 -
Corticoid - 319 | No Yes | Yes - No Yes - - Yes 50 Yes - -
Antibiotic - 940 | No | Yes | Yes - - - - - Yes | 100 | Yes - 100
Hydroxychloroquine - - - - Yes - - - - - Yes - - - -
Neonate
COVID-19 infection 7.1 No No No | Yes No No No Yes No No No Yes No No
Breastfeeding 26.2 - No No No - No - 25 No | Yes - No - -
Oropharyngeal swab Yes 86 | Yes | Yes | Yes | Yes | Yes | Yes- | Yes+ | 75- | Yes- | Yes- | Yes+ | Yes- | Yes-
Preterm birth 262 [ 212 | No | Yes | Yes | 57.1 | 10.5 | No No No | Yes 50 No 60 44
Neonatal death 0 09 | No No No No No No No | No No | No No 10 No
Neonatal ICU 7.1 | 470 | Yes | Yes | Yes | 714 | Yes No No 25 No 50 Yes - -

Results expressed as %.

Notes: ICU: intensive care unit; PCR: polymerase chain reaction; COVID-19: coronavirus disease 2019.

Regarding VT, no consensus was found among the institutions
regarding the collection of specimens. Most neonates were tested
by PCR through a nasopharyngeal swab specimen (75%). In a
study describing four newborns of mothers with COVID-19%7,
the parents of one newborn did not consent testing, as the infant
was asymptomatic. Another study with 116 pregnant woment'®
did not report the reason why 14% of newborns were not tested.

In nine studies (60%), the PCR technique was performed for viral
detection in breast milk samples, eight studies (53.3%) used PCR
to test umbilical cord blood samples, and seven studies (46.7%)
used PCR to test the amniotic fluid. Five placentas were submitted
to anatomopathological examination, and blood samples were

collected for PCR (33.3%). In four studies (26.7%), vaginal dischar-
ge was collected. The failure to perform PCR tests with samples
of breast milk, amniotic fluid, placental blood, umbilical cord
blood, and placental anatomopathology exam was considered
a study limitation. In all specimens tested, the PCR was negative
for COVID-19. In a study conducted in Turkey®, the sample of
amniotic fluid was contaminated with maternal blood and was
discarded. A study that assessed nine cases in China®" did not
show amniotic fluid sampling in 33.3% of cases, as COVID-19 was
diagnosed in the postpartum period.

Regarding neonates, a study conducted in Italy"” with 42 preg-
nant women with COVID-19 showed a 7.1% infection prevalence.
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Of the three newborns who tested positive, two were on exclusive
breastfeeding with their mothers without a mask, diagnosed
with COVID-19 in the post-partum period. The authors attributed
these cases of newborn infection to contact with the mother, and
not to breastfeeding, despite unavailable data related to milk
analysis. In a study conducted in Peru®”, a newborn presented a
positive result in PCR 16 and 48 hours after birth and developed
respiratory distress. The newborn was not breastfed, but samples
were not taken from different specimens for VT confirmation.

A Chinese study with four newborns with COVID-19% found
that they did not require intensive treatment or MV and were
discharged. No samples were taken from different specimens for
VT confirmation, and it was not possible to rule out the risk of
infection during the hospitalization period transmitted by health
professionals (healthcare-associated infection — HAI). A study des-
cribed the case of a newborn infected with SARS-CoV-2 36 hours
after birth® who had no contact with the mother after birth. In
this case, samples of umbilical cord blood, placenta and breast
milk were collected, and all samples were negative for COVID-19.

Adding the 219 newborns from all studies, the prevalence of
neonatal infection by COVID was 4.1%. The impact of infection on
the occurrence of prematurity ranged from 10% to 60%. Regarding
admission to neonatal ICU, the rate was 7.1% to 71.4%. In two Chi-
nese studies, with one™ and 19 cases®?, neonates remained in the
ICU only for isolation from other newborns and maternal contact,
as they were asymptomatic and did not require intensive care.

Two neonatal deaths were described, with negative PCR
for COVID-19. Deaths may have occurred due to physiological
immaturity (prematurity), as they presented gestational age of
35 and 34 weeks and 5 days, respectively.

DISCUSSION

The results about VT of SARS-CoV-2 show this theme has very
limited knowledge.

International recommendations state SARS-CoV-2 infection is not
anindication for cesarean delivery, which must consider the clinical
conditions of the pregnant woman, gestational age and fetal condi-
tions/viability®3*3%), and must be assessed individually®¥. However,
the results of our review showed high rates of cesarean sections in
pregnant women infected with coronavirus due to maternal and/
or fetal conditions, in agreement with other studies reporting a pre-
dominance of cesarean sections, with rates from 78% to 100%%54%,

At admission of pregnant women for childbirth assistance,
studies reported that some of them had pneumonia. Studies
indicate that 91.8% to 100% of the cases of pregnant women
infected with the coronavirus developed pneumonia®Y, Viral
pneumonia in pregnant women can lead to more severe condi-
tions, increasing morbidity and mortality, with rates higher than
those of bacterial pneumonia®”. In cases of pneumonia due to
COVID-19, hospitalization is recommended with multi- and inter-
disciplinary support, proper hydration (rigorous fluid balance),
non-invasive monitoring, oxygen therapy, preferably in ICU with
support from neonatal ICU. When maternal saturation is less
than 95%, early intubation and MV (or use of an extracorporeal
membrane) is recommended to avoid maternal respiratory failure
and fetal hypoxemia®3233),

Vertical transmission and COVID-19: a scoping review
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The results of this analysis showed a wide variation in the
frequency of oxygen therapy with nasal catheter and low rates of
hospitalization in ICU and MV among pregnant women with the
infection. In the literature, the rates of MV varied from 0-26.3% of
pregnant women®7-342 There are no reports of rates of oxygen
therapy with catheter for comparison purposes.

The hospitalization rate of pregnant women with COVID-19in ICU
ranged from 2.7% to 34.1%"749, A study of infections by SARS-CoV
coronavirus (2002-2003) showed that 25% of pregnant women
required MV, and 54.5% of pregnant women with MERS-CoV (2012)
required intensive support from ICU“", When comparing the evidence
of both coronavirus epidemics (SARS-CoV and MERS-CoV) with that
of the current pandemic, lower rates of MV and admission to ICU
were observed, thus COVID-19 has appeared to be less lethal®?.

Regarding drug treatment, there is still no consensus in cases
of pregnant women infected with COVID-19. Recommendations
suggest the combination of lopinavir/ritonavir, used in the treat-
ment of human immunodeficiency virus (HIV) and safe drugs during
pregnancy, showed positive results, especially if associated with
inhalations with interferon (a protein that prevents viral replication)
6243 Remdesivir (antiviral), chloroquine and hydroxychloroquine
(used in the treatment of malaria and autoimmune diseases)
showed promising results in vitro, that is, in phase 3 trials, but
cautious individualized use is recommended®242,

Antibiotics are recommended in 100% of cases of pregnant
women with viral pneumonia to prevent secondary bacterial
infection®3234, Corticosteroids reduce viral clearance in the
maternal body and should be used in cases of severe maternal
hypoxemia for short periods (3 to 5 days)®? and in prematurity,
for fetal lung maturation®?. This approach must be individuali-
zed®49), as it refractorily increases blood glucose and can lead to
immunosuppression“?, There is still no consensus on the use of
corticosteroids in pregnant women.

No death was described among pregnant women infected
with SARS-CoV-2 in the evaluated studies, which is similar to the
results of other studies®#>4 in contrast to a review of cases that
reported 6.4% of pregnant women infected by SARS-CoV-2 with
progression to death“),

Similar to the results of our review, fever was the most common
symptom in pregnant women with COVID-19, ranging from 68%
to 89% of all cases®43849), followed by cough with rates from 28%
to 57.1%%7-3840, and dyspnea, affecting 12% to 27% of pregnant
women®7-3840_One study found that 89.2% of COVID-19 diagnoses
occurred before delivery; 5.4% at the time of delivery and 5.4%
in the postpartum period“? — similar to our review in terms of
pre-delivery data, but higher at delivery and postpartum period.

For diagnostic assessment, PCR testing is recommended for
all symptomatic pregnant women®©323343 and for asymptomatic
pregnant women who have contacted positive people for the
infection®?233), |n asymptomatic people who have contacted
positive people, nasopharyngeal swab specimens should be
collected®, and in symptomatic pregnant women, sputum,
endotracheal aspirate and/or bronchoalveolar lavage samples
should be collected®. In addition, it highlights the need for two
negative results to rule out infection®. Our analysis of the studies
found that, in some cases, maternal PCR test was not performed,
contrary to the recommendation of testing priority.

Rev Bras Enferm. 2021;74(Suppl 1):€20200849 7 of 11



Our review found predominant diagnoses of COVID-19 by
computed tomography of the chest. Recommendations point
out CTis a diagnostic tool that should be associated with the PCR
test, especially for cases developing pneumonia and requiring
clinical monitoring®32. Pregnant women undergoing CT scan
are advised to sign a consent form, since it involves radiation. It
should be clarified that radiation in CT of the chest varies from
0.01mGy to 0.66mGy, and the radiation that causes fetal malfor-
mation is above 610mGy, so it is considered a safe procedure®.

Regarding the diagnosis of potential VT, there is no consensus
on sample collection. The amniotic fluid analysis identifies an
intrauterine infection. Umbilical cord blood samples may indicate
the transfer of maternal antibodies. Vaginal secretion swabs should
be taken in cases of vaginal deliveries to assess risk associated with
the type of delivery. Breast milk analysis can indicate transmission
through breastfeeding®®. A study reported that SARS-CoV-2 binds
to placental receptors®, so placental analysis through PCR and
anatomopathological test are indicated in cases of infected mothers.

Sample collection for PCR test with neonates from infected
mothers was the most frequent method to detect possible VT, in
agreement with other studies®>374%4244 The absence of consensus
on the specimens collected to assess potential VT is considered
a limitation of all studies presented so far.

PCR is the most reliable diagnostic method for COVID-19
detection, with 98.6% sensitivity. It can show positive results
from the first day of symptom, with a peakin the first week. False
negatives are due to inadequate timing of collection (before or
after the period described) and false positives are due to technical
errors in sample collection or contamination“”., IgM antibodies
are produced two weeks after infection, decline titer in the fifth
week and disappear from blood serum about seven weeks after
infection, when IgG is activated. It has a 51.9% sensitivity and
95% specificity. Antibodies can be positive for other coronavi-
ruses, resulting in a false positive, and reliability depends on the
quality of the tests. Thus, an association of tests is recommended
for the diagnosis. The authors highlight that the time course of
PCR positivity and seroconversion may vary in neonates and
children, and asymptomatic patients may not be diagnosed“”.

A low prevalence of neonatal SARS-CoV-2 infection was found
in our analysis of the cases. This behavior is similar to that of other
respiratory infections detected by viral RNA panel (SARS-CoV,
MERS-CoV, parainfluenza, metapneumovirus, respiratory syncytial
virus, and influenza) during pregnancy, which showed low VT®“®),
Vertical transmission could not be confirmed in these cases, as
there was no diagnostic confirmation in all specimens, so it could
be considered a HAI. Most studies did not show evidence of VT of
SARS-CoV-2 to datel36373941-424445)

The rate of prematurity showed a wide variation, similar
to that of other studies, which ranged from 18.9% to 66% of
births638414445 A high prevalence of premature births can
be explained by the condition of maternal pneumonia, which
compromises placental flow®“",

Similar to the rate of prematurity, the rate of neonatal ICU
hospitalization varied significantly. A study pointed out neonatal
ICU hospitalization in 8% of births of neonates whose mothers
had COVID-19 infection®”. Due to the results of increased rates
of prematurity and a high rate of neonatal ICU occupancy in the
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United Kingdom, where estimates indicate 80% of the population
was infected by SARS-CoV-2, newborns are immediately separated
from the mother until the PCR result®?.

In order to avoid possible postpartum contamination, it is
recommended to perform immediate clamping®3? or timely
clamping of the umbilical cord®*#9, avoid contact between mother
and newborn after birth, and assess the possibility of breastfeeding
in mothers with mild symptoms, provided they wear a mask and
use frequent hand hygiene. Breastfeeding is not recommended
for mothers with severe symptoms of the disease, but milking
should be encouraged to start and maintain breastfeeding after
the infection is resolved®323349, Removed milk can be offered to
the newborn, as long as the biological safety criteria are fulfilled
(mothers wearing a mask and using rigorous hand hygiene)®?,

Regarding neonatal deaths, the prevalence described in the
literature varies from 0 to 7%©%“?, but it was not possible to de-
termine the association with COVID-19, since all cases of death
were related to prematurity.

Of note, most infections reported in the studies occurred in the
third trimester of pregnancy®>*°4142, which makes it difficult to
clarify whether COVID-19 could be a potential cause of abortion®@?.

Although there is no evidence about VT of SARS-CoV-2, knowled-
ge about the infection is still very limited and the risk factors have
not been fully explained. The following questions are highlighted
as aspects to be explored in future studies®": Can the moment
(gestational age) of viral exposure influence the obstetric outco-
mes? What are the effects of maternal treatments on the fetus?
What treatments are recommended during pregnancy? What is
the immune response of the pregnant woman and the fetus to
different types of treatments? Do preexisting clinical conditions
increase or predispose pregnant women to COVID-19 infection?

Due to the limitations of the studies and considering it is a the-
me involving several questions still to be answered, it is extremely
important to monitor the cases and new studies are conducted, so
that better evidence can support clinical practice. The details of the
cases and diagnostic, and temporal, tracing in the studies should
contribute to advances in the discussion about VT of the SARS-CoV-2.

Evidence found to date does not prove VT and strongly recom-
mends the adoption of rigorous preventive hygiene measures by
professionals and mothers to avoid the risk of neonatal infection.

Study limitations

Because it is a new disease and studies on the subject are still
incipient, articles with a moderate risk of bias were included in this
analysis. No standardization of diagnostic methods was observed in
the studies. In addition, with a rapid literature update and an increase
in the number of cases, divergent results may appear on the subject.

Contributions to nursing and health care fields

Learning about the VT profile based on evidence can support
conducts for clinical practice. In view of the epidemiological
scenario worldwide, this review is essential since, based on a
literature mapping, it can support the development of preventive
measures and adjustments to nursing care; besides, it can act as
a starting point for new studies on the theme.
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CONCLUSION FUNDING

Our analysis found 15 studies that evaluated cases of pregnant National Council for Scientific and Technological Development
women with COVID-19 and their outcomes. SARS-CoV-2 infection - CNPq. MCTIC/CNPg/FNDCT/MS/SCTIE/Decit protocol no.07/2020 -
was detected in 4.1% of neonates, but the infection cannot be  Research to cope with COVID-19, its consequences and other severe
concluded as vertical transmission due to the presence of factors  acute respiratory syndromes - with the title “impacto da COVID-19
influencing the transmission, such as contact with the mother  nagestacdo, parto e puerpério: scoping review”(Impact of COVID-19
or health professionals. on pregnancy, childbirth and postpartum period scoping review).
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