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RESUMO

Introducdo: A COVID-19 é potencialmente mais grave em gestantes quando
comparada a nao gestantes, especialmente naquelas com fatores de risco prévios.
No Brasil a doencga foi responsével por um excessivo numero de 6bitos, resultados
perinatais adversos em gestantes e puérperas, trazendo com isso grande
preocupacédo. Objetivo: Avaliar a incidéncia e os desfechos neonatais associados de
recém-nascidos pequenos para idade gestacional (PIG) em gestantes infectadas pelo
COVID-19. Método: Trata-se de uma analise secundaria da Rede REBRACO, um
estudo de coorte prospectivo realizado em 15 maternidades do Brasil, antes da
implementacédo da vacinagao contra COVID-19 (fevereiro de 2020 a fevereiro de
2021). Foram analisados os dados demograficos das gestantes com testagem para
COVID-19, desfechos neonatais considerando as gestantes com COVID-19 positivo
e COVID-19 negativo, que tiveram recém-nascidos PIG. Resultados: Foram incluidas
729 gestantes sintométicas para COVID-19. Destes, 198 tiveram COVID-19
confirmado, 176 negativo e 107 sem informacé&o confirmada — estavam sem testagem
ou exame de investigacao. A incidéncia de PIG em mulheres com COVID-19 positivo
foi de 22,4% e a incidéncia de PIG em mulheres com COVID-19 negativo foi de 14,8%,
sem diferenca estatistica. Os recém-nascidos PIG, em gestantes COVID-19 positivas
tem chance 1,6 vezes maior de apresentar desfechos adversos (aborto,
prematuridade, oObito fetal, obito neonatal e admissdo em UTI neonatal) quando
comparados aos nao PIG [OR = 1,655 (1,145 — 2,394); P=0,017]. Em recém nascidos
PIG daguelas gestantes com infeccdo por COVID-19 positiva quando comparadas
aguelas com infecgcéo por COVID-19 negativa, observamos que o uso de ventilagao
mecanica teve relacdo com infeccéo confirmada pela COVID-19. Conclusao: A maior
incidéncia de recém-nascidos PIG e maior associacdo com prematuridade em
gestantes com infeccao confirmada por COVID-19 torna a infec¢géo por COVID-19 um

importante fator de morbimortalidade neonatal.

Palavras-chave: COVID-19, complicagbes na gravidez, saude materna,

recém-nascido pequeno para a idade gestacional.



ABSTRACT

Introduction: COVID-19 is potentially more serious in pregnant women when
compared to non-pregnant women, especially in those with previous risk factors. In
Brazil, the disease was responsible for an excessive number of deaths, adverse
perinatal outcomes in pregnant and puerperal women, bringing with it great concern.
Objective: To assess the incidence and associated neonatal outcomes of small-for-
gestational-age (SGA) newborns in pregnant women infected with COVID-19. Method:
This is a secondary analysis of the REBRACO Network, a prospective cohort study
carried out in 15 maternity hospitals in Brazil, before the implementation of vaccination
against COVID-19 (February 2020 to February 2021). Demographic data of pregnant
women tested for COVID-19 were analyzed, neowborn outcomes considering
pregnant women with positive COVID-19 and negative COVID-19, who had SGA
fetuses. Results: 729 symptomatic pregnant women for COVID-19 were included, and
the covid test was obtained in 374 women. The incidence of SGA in women with
COVID-19 was 22.4%, in contrast the incidence of SGA in women who tested negative
for COVID-19 was 14.8%. SGA newborns in COVID-19 positive pregnant women are
1.6 times more likely to have adverse outcomes (abortion, prematurity, stillbirth,
neonatal death, and admission to a neonatal ICU) when compared to non-SGA
newborn [OR = 1.655 (1.145 — 2.394) ); P=0.017]. In SGA new borns of pregnant
women with positive COVID-19 infection when compared to those with negative
COVID-19 infection, we observed that the use of mechanical ventilation was related to
confirmed COVID-19 infection. Conclusion: The higher incidence of SGA newborns
and greater association with prematurity in pregnant women with confirmed COVID-19
infection makes COVID-19 infection an important factor in neonatal morbidity and

mortality.

Keywords: COVID-19, pregnancy complications, maternal health, small-for-

gestational-age newborn.



INTRODUCAO

A pandemia de COVID-19 teve um grande impacto na saude da populacao
mundial. Seu espectro € amplo, variando de assintomético a gravemente doente,
geralmente causando sintomas como: tosse, febre, mialgia, dor de garganta, dor de
cabeca e, em casos graves, pode levar a pneumonia, choque séptico e faléncia de
multiplos 6rgdos. Com isso, populacdes especiais mereciam atencdo e destaque por
parte dos profissionais de saude, inclusive as gestantes ((Mahalmani et al., 2020);
(Wiersinga et al., 2020)).

Grande parte das gestantes infectadas pelo coronavirus evoluem bem, sem
complicacfes, porém, sabe-se que ha maior morbimortalidade materna e fetal em
decorréncia da COVID-19 ((Dashraath et al., 2020), (Zaigham & Andersson, 2020);
(Zeng et al., 2020)).

Em particular, h4 preocupacdo com a infeccdo durante a gravidez e seu
potencial para complicagcbes perinatais (Juan et al., 2020); (Pirjani et al., 2020); (C.-L.
Wang et al., 2021)), embora alguns estudos nao tenham identificado essa associagéo
((Metz et al., 2021); (Ferrara et al., 2022)). No entanto, merece atencédo especial
devido a sua potencial influéncia na alteracdo do desenvolvimento infantil ((Strauss &
Dietz, 1997)). Alguns dos principais resultados adversos que o COVID-19 pode levar
sao: aborto, trabalho de parto prematuro, crescimento intrauterino restrito e morte fetal
((Gordijn et al., 2016); (Di Mascio et al., 2020); (Lees et al., 2020); (Gallego et al.,
2020); (Nohuz et al., 2020); (Aghaamoo et al., 2021); (Melamed et al., 2021)(Mullins
et al., 2021)).

A literatura diverge quanto a possibilidade de a infec¢do por COVID-19 afetar o
crescimento fetal e, embora haja uma teoria robusta para isso, alguns estudos nao
demonstram esse achado ((de Vasconcelos Gaspar & Santos Silva, 2021); (Rizzo et
al., 2021)). O peso ao nascer € um parametro que reflete as condi¢cdes imediatas de
saude e pode ser correlacionado com a morbidade neonatal e ao longo do

desenvolvimento infantil ((Victora et al., 2008)) merecendo especial atencao.



Portanto, a infeccdo por COVID-19 pode afetar a saude e o desenvolvimento
de criangas por toda uma geracao, com consequéncias imprevisiveis, exigindo um

sistema de saude capaz de atender a essa demanda.

REVISAO DA LITERATURA

1 Estratégias para localizar e selecionar as informacgdes

A busca de artigos para a revisao da literatura foi realizada no PubMed com as
seguintes palavras-chave: (Fetal Growth Retardation[mh] OR Fetal Growth
Retardation[tw] OR Fetal Growth Restriction[tw] OR Intrauterine Growth Restriction[tw]
OR Intrauterine Growth Retardation[tw]) AND ("covid 19"[all] OR "covid 19"[mh] OR
"covid 19 vaccines'[all] OR "covid 19 vaccines"[mh] OR "covid 19 serotherapy"[all] OR
"covid 19 serotherapy”[NM] OR "covid 19 nucleic acid testing"[all] OR "covid 19 nucleic
acid testing"[mh] OR "covid 19 serological testing"[alll OR "covid 19 serological
testing"[mh] OR "covid 19 testing"[all] OR "covid 19 testing"[mh] OR "sars cov 2"[all]
OR "sars cov 2"[mh] OR "severe acute respiratory syndrome coronavirus 2"[all] OR
"ncov’[all] OR "2019 ncov"[alll OR ("coronavirus"[mh] OR "coronavirus"[all] OR

"cov"[all]). Ao cruzar esses termos foram encontrados 48 artigos.

2 Mapa Conceitual
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Foram realizados testes de COVID-19, diferenciando os grupos, a fim de identificar
gestantes que apresentaram sintomas respiratorios. Foi avaliado alteracdes de
crescimento em recém nascidos em ambos grupos, na medida em que pode ocorrer
em diferentes cenarios. Apos a identificacdo de alteracdo de crescimento nos recém

nascidos, foi analisado se houve diferenca nos desfechos neonatais.

3 COVID-19

O COVID-19 é uma pandemia que vem afetando o mundo causando um
aumento significativo de internacdes hospitalares com morbimortalidade variavel.
Pode cursar com doenca respiratéria aguda e multissistémica. Seu espectro é amplo,
variando de assintomatica até gravemente doente. Comumente pode causar tosse,
febre, mialgia, dor de garganta e cefaléia, cursando em casos graves com pneumonia,
choque séptico e faléncia multipla de 6rgéos ((Mahalmani et al., 2020); (C. Wang et
al., 2020); (Wiersinga et al., 2020)).

O virus se liga as células alvo, ao endotélio do epitélio nasal, brénquico e
pneumacitos, desencadeando a proliferacdo viral, gerando a resposta inflamatéria
viral, resposta imune inata e adaptativa, levando a linfopoiese e aumento de taxas de
apoptose de linfécitos. Em estagios avancados da doenca, perde-se a integridade
endotelial epitelial, acarretando em infeccdo das células endoteliais dos capilares
pulmonares, acentuando a resposta inflamatéria, aumentando o influxo celular de
mondcitos e neutrofilos, resultando em disfuncéo alvéolo-capilar e, por conseguinte,
difusdo de oxigénio. Em casos severos, pode ocorrer a ativacdo de coagulacao e
consumo de fatores plaquetarios, levando a coagulacdo vascular disseminada.
Ademais, células endoteliais pulmonares inflamadas podem gerar micro-trombos,
contribuindo para o surgimento de doencas tromboembdlicas. A sua disseminagao
ocorre via goticulas pela fala, tosse e espirros, podendo ser transmitido por paciente
sintomaticos assintomaticos que irdo desenvolver sintomas. O papel do aerossol e do
contato em superficies sdo outros possiveis meios de disseminacdo ((Dashraath et
al., 2020);(Wiersinga et al., 2020)

A infeccdo por COVID-19 pode ser assintomatica em até 75% das gestantes.



Ela pode ser classificada de acordo com a gravidade dos sintomas em leve, moderada
e grave. A maioria dos casos sdo assintométicos e quando da ocorréncia de sintomas,
esses sao leves. Aproximadamente 15% evoluem para formas graves. As gestantes
ainda apresentaram maiores taxa de hospitalizacdo quando comparadas a nao

gestantes ((Zambrano et al., 2020)).

Grande parcela das gestantes infectadas pelo coronavirus evolui bem, sem
complica¢Bes, todavia, é sabido a maior morbimortalidade materna e fetal em
decorréncia do COVID-19. Dessa forma, deve-se manter uma vigilancia atenta para
essa populacédo especifica ((Rasmussen et al., 2020); (Zaigham & Andersson, 2020);
(Zeng et al., 2020)).

Os desfechos maternos e fetais causados pelo coronavirus tém se mostrado
piores em comparacdo com gestantes nao infectadas, porém, ainda se fazem
necessarios estudos amplos e aprofundados para uma avaliacdo adequada e melhor
entendimento desta relacéo ((Juan et al., 2020); (Pirjani et al., 2020); (C.-L. Wang et
al., 2021)).

Nao sabemos se a pandemia de COVID-19 alterou o risco de resultados
adversos da gravidez para todas as mulheres, ou se o risco de tais resultados foi
conferido apenas a mulheres que adquiriram infeccdo por SARS-CoV-2 ((Son et al.,
2021)). Uma recente metanalise descreveu que gestantes infectadas pelo COVID-19
tem risco aumentado para pré-eclampsia, parto prematuro e outros desfechos
adversos ((Wei et al., 2021)).

4 Alteragdes no Crescimento e Desenvolvimento Fetal

4.1 Restricdo de Crescimento Fetal

A definicdo de restricdo de crescimento fetal intradtero (CIUR), ainda passivel
de discusséo, € definida atualmente como: fetos abaixo do percentil dez para idade
gestacional com alteracdes ao exame de ultrassonografia com Doppler ou abaixo do
percentil trés para idade gestacional ((Gordijn et al., 2016); (Lees et al., 2020); (Nohuz
et al., 2020); (Gallego et al., 2020); (“Fetal Growth Restriction: ACOG Practice Bulletin,
Number 227.,” 2021); (Melamed et al., 2021)).



Apés esse diagnéstico, ha outra classificacdo importante para definicdo de
seguimento e manejo desses pequenos definidos como restritos: precoce e tardio. Os
conceptos com diagnéstico abaixo de 32 semanas sdo considerados precoces e 0S
acima desta idade gestacional sdo considerados tardios ((Lees et al., 2020); (Gallego
et al., 2020); (“Fetal Growth Restriction: ACOG Practice Bulletin, Number 227.,”
2021)).

Essa classificacdo torna-se importante pois a partir dela diferenciamos as
distintas caracteristicas do padrdo de etiologia, seguimento e comportamento da
restricdo de crescimento. Figuram como fatores de risco para crescimento intrateurino
restrito: idade, raca, doencas hipertensivas, diabetes pré-gestacional, doencas
autoimunes, sindrome do anticorpo antifosfolipidio, desnutricdo materna e uso de
tabaco ((Suhag & Berghella, 2013)).

A gravidade do COVID-19 tem forte correlagdo com outros desfechos, como
pré-eclampsia e diabetes ((Gordijn et al., 2016)). O COVID-19 e suas complicacdes
clinicas podem levar a desfechos neonatais adversos como aborto, trabalho parto
prematuro, crescimento intrauterino restrito e morte fetal ((Di Mascio et al., 2020);
(Aghaamoo et al., 2021); (de Vasconcelos Gaspar & Santos Silva, 2021); (Mullins et
al., 2021)). A placenta parece ter um papel nesse mecanismo, na medida em que
rege 0 mecanismo de resposta imune na gestacdo. O virus ultrapassa a barreira
placentéaria através de receptor especifico, ACE2, uma proteina transmembrana, tem
sua expressdo aumentada na gravidez, podendo levar a disfuncdo placentéaria
((Aghaamoo et al., 2021)). Contudo, h& davidas quanto ao papel exato da placenta na
infecg@o por COVID-19 e possivel protecao fetal, na medida em que tem se visto que
sinciciotrofoblastos estdo infectados, porém, nem todos conceptos o sao ((Komine-
Aizawa et al., 2020)).

De maneira geral, essas alteracdes descritas podem acarretar prejuizo na
perfusdo materno-placentaria, gerando consequéncias fetais. Tem-se visto alteracdes
histopatoldgicas nas placentas de gestantes infectados pelo COVID-19 que levam ma
vascularizacdo. Essas alteracdes placentarias ocorrem mesmo em gestantes
assintomaticas ou sintomaticas leves ((Jaiswal et al., 2021); (Rebutini et al., 2021)).
Um trabalho recente comparou fetos de gestantes infectados com COVID-19 e
controles com ultrassom e Doppler, ndo tendo diferencas significativas entre ambos



0s grupos ((Soto-Torres et al., 2021)).

Ha divergéncia na literatura quanto a possibilidade de CIUR, ainda que haja a
teoria para a mesma, alguns dos mais recentes estudos ndo observaram esse achado
nas populacdes estudadas ((Pirjani et al., 2020); (de Vasconcelos Gaspar & Santos
Silva, 2021); (Jaiswal et al., 2021); (Rizzo et al., 2021)). Recentemente um estudo de
coorte, envolvendo mais de trezentas e quarenta mil mulheres, ndo encontrou achado

significativo para baixo peso e crescimento fetal restrito ((Gurol-Urganci et al., 2021)).

4.2 Pequeno para ldade Gestacional

O recém-nascido cujo peso de nascimento € inferior ao de 90% dos recém-
nascidos com a mesma idade gestacional (abaixo do 10° percentil) é considerado
pequeno para a idade gestacional. Outra classificagéo se faz quando avaliam-se fetos
abaixo do percentil 10 para idade gestacional sem alteragcdes no exame com Doppler
a cores. O intuito dessa classificac@o é prever riscos perinatais e, se necessario, agir
de forma preventiva. Em muitos conceptos € dificil avaliar se o baixo peso é em
decorréncia de imaturidade fetal ou déficit nutricional como nas restricbes de
crescimento. A mortalidade e comorbidades aumentam na propor¢gdo em que 0 peso
fetal diminui, de forma que a vigilancia pré-natal se modifica segundo cada condigéo
((Lauro Araujo Ramos, 2005)). (Barreto et al., 2021)

Estima-se a incidéncia de 27% de nascidos vivos em paises em
desenvolvimento, sdo PIG; uma coorte Brasileira estimou que 12% dos nascidos vivos
no pais séo PIGs. E sabido que recém-nascidos PIG, no periodo neonatal e primeira
infancia, tem risco maior de morte ao serem comparados com recém-nascidos
adequados para idade gestacional. Ademais, tem risco aumentado para
comorbidades ao longo da vida, maior risco de doencas crénicas como diabetes tipo
2, hipertensdo arterial sistémica, obesidade e doencas cardiovasculares
((Schlaudecker et al., 2017)).

Ha diversos fatores de riscos maternos e fetais para o desenvolvimento de fetos
PIG, como extremos de idade materna, hipertenséo arterial sistémica, doenca renal,
doenca pulmonar, ldpus, anemias graves, desnutricdo, gestacdo mdultipla, uso de

drogas e infeccdes fetais. Além disso, para o sucesso da gestacéo e crescimento fetal



adequado se depende de um rigoroso balango imunolégico, a evidéncia atual indica
gue a placenta controla essa regulacao imunolégica. Alteragées na resposta imune
materna podem alterar esse ambiente controlado pela placenta, afetando a
angiogénese adequada e, por conseguinte, comprometer o desenvolvimento fetal
((Fest et al., 2007); (Schlaudecker et al., 2017)).

5 COVID-19 e Alteracédo no Crescimento Fetal

As gestantes sao particularmente suscetiveis a infeccdes virais e complicacdes
respiratorias como pneumonias graves devido as alteracdes imunoldgicas e
fisiolégicas inerentes a gestacdo. Essas alteracbes podem deixar suscetivel ao
patdgeno viral. Estudos prévios observaram que, infec¢des por outros virus que levam
a sindrome respiratoria aguda grave, aumentaram 0 risco para alteracdes de
crescimento fetal ((Bahrami et al., 2021)). Essas altera¢cdes inatas da gestacédo podem
intensificar a apresentacao clinica da COVID-19, promovendo disfungcéo endotelial,
ativacdo do sistema complemento e um efeito pro-trombdtico nas gestantes,

acarretando maior morbimoratalidade materno e fetal.

E sabido que o virus do COVID-19 possui receptores placentarios ACE2 que
por meio dessas proteinas transmenbranas pode atravessar a barreira placentéaria
((Todros et al., 2020); (Aghaamoo et al., 2021)). Dessa forma, supde-se uma relacao
entre infec¢do pela COVID-19 e CIUR, pois a presenca de lesdes placentarias pode
ser causada por coagulopatias relacionadas a COVID-19. Ainda que controverso,
alguns estudos demonstraram a capacidade da infeccéo viral acarretar insuficiéncia
placentaria e poderia levar a alteracdo do crescimento fetal, dentre outras
complicacdes. (Patberg et al., 2021) Patberg e colaboradores evidenciaram alteracdes
sugestivas de ma-perfusdo fetal em gestantes COVID-19 positivas ((Patberg et al.,
2021); (Bahrami et al.,, 2021); (Seymen, 2021)). Ademais, estudos que avaliaram
placentas de pacientes infectadas por COVID-19, identificaram alteracdes vasculares
e evidencias de trombose na circulacao fetal (Shanes et al., 2020)(Baergen & Heller,
2020). As alterages placentarias em decorréncia da hipoxemia materna ocorre tanto
na fase aguda, quanto na fase de convalescéncia da doenca; € provavel que as
alteracGes na placenta sejam oriundas da resposta inflamatéria materna e nao efeito

direto do virus(Mahyuddin et al., 2020). Esses achados placentarios, associam-se a



desfechos perinatais adversos (Rozycki & Kotecha, 2020). Gestantes com COVID-19,
podem evoluir com hipoxemia de variados graus, que poderiam acarretar desfechos
fetais adversos, tais como prematuridade, restricdo de crescimento intrauterino,

aborto, além do baixo peso. (Elshafeey et al., 2020)

O diagnéstico e seguimento de casos de alteracdo de crescimento fetal nas
gestacdes de gestantes com COVID-19 sdo os mesmos dos quadros habituais, sendo
0 monitoramento da vitalidade fetal, a definicho do momento e da via de parto, de
acordo com a indicacdo obstétrica. AlteracBes de crescimento fetal podem ser
rastreadas através da altura de fundo uterina abaixo do esperado para idade
gestacional, contudo, o melhor método, aquele considerado padrdo ouro para o
diagndstico é o ultrassom através do peso fetal estimado pela biometria fetal. Outros
parametros podem ainda auxiliar o monitoramento fetal e definir a conduta, como o
liguido amnidtico, o estudo de Doppler fluxometria dos vasos fetais, o perfil biofisico
fetal e a morfologia fetal. As gestantes representam um grupo vulneravel a qualquer
surto de doencas infecciosas devido ao seu estado fisiologico alterado e
suscetibilidade a infec¢des, como citado inicialmente, assim, a vigilancia de alteragéo
de crescimento fetal na gestante com infeccdo por SARS-CoV-2 é fortemente
recomendada ((Bahrami et al., 2021)). (Barreto et al., 2021)

A relacdo entre alteracdo de crescimento fetal e COVID-19, apesar da
plausibilidade, ainda necessita de mais estudos. O seguimento clinico destas
pacientes, porém, nao difere dos protocolos obstétricos atuais, sendo o ultrassom
obstétrico com doppler fluxometria a ferramenta mais importante para o diagnéstico,

acompanhamento e definicdo de condutas.
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JUSTIFICATIVA

Em decorréncia da grande prevaléncia de recém nascidos PIG no Brasil, que
chega em torno de 12% e 0s riscos que iSso apresenta por sua alta morbimortalidade;
€ importante avaliar se a pandemia do COVID-19 pode ter aumentado a incidéncia

desse grupo e se acarreta morbimortalidade ainda maior.
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HIPOTESES

Nula: Infec¢do por COVID-19 ndo aumenta a incidéncia de recém-nascidos
PIG.

Alternativa: Infeccdo por COVID-19 aumenta a incidéncia de recém-nascidos
PIG.
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OBJETIVOS

Principal
Avaliar a incidéncia e fatores associados de recém-nascidos PIG em gestantes
infectadas pelo COVID-19.

Secundarios

Analisar as caracteristicas demograficas e clinicas de acordo com a adequagéo
de peso do recém-nascido nas gestantes com COVID-19 confirmado;

Avaliar diferentes desfechos gestacionais em gestantes sintométicas sem
confirmacdo de COVID-19;

Avaliar desfechos neonatais entre gestantes COVID-19 positivas.

Comparar desfechos neonatais em gestantes com COVID-19 positivo e

negativo, que tiveram recém-nascidos PIG.
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Introduction: COVID-19 is potentially more serious in pregnant women when
compared to non-pregnant women, especially in those with previous risk factors. In
Brazil, the disease was responsible for a great number of deaths, adverse perinatal
outcomes in pregnant and puerperal women, bringing with it great concern. Objective:
To assess the incidence and associated neonatal outcomes of small-for-gestational-
age (SGA) newborns in pregnant women infected with COVID-19. Method: This is a
secondary analysis of the REBRACO Network, a prospective cohort study carried out
in 15 maternity hospitals in Brazil, before the implementation of vaccination against
COVID-19 (February 2020 to February 2021). Demographic data of pregnant women
tested for COVID-19 were analyzed, fetal outcomes considering pregnant women with
positive COVID-19 and negative COVID-19, who had SGA fetuses. Results: 729
symptomatic pregnant women for COVID-19 were included, of these, 198 had
confirmed COVID-19, 176 negative and 107 without confirmed information - they were
without testing or investigational examination. The incidence of SGA in women with
COVID-19 was 22.4%, in contrast the incidence of SGA in women who tested negative
for COVID-19 was 14.8%. SGA newborns in COVID-19 positive pregnant women are
1.6 times more likely to have adverse outcomes (abortion, prematurity, stillbirth,
neonatal death, and admission to a neonatal ICU) when compared to non-SGA
conceptuses [OR = 1.655 (1.145 — 2.394); P=0.017]. In SGA newborns of pregnant
women with positive COVID-19 infection when compared to those with negative
COVID-19 infection, we observed that the use of mechanical ventilation was related to
confirmed COVID-19 infection. Conclusion: The higher incidence of SGA newborns
and greater association with prematurity in pregnant women with confirmed COVID-19
infection makes COVID-19 infection an important factor in neonatal morbidity and

mortality.

Keywords: COVID-19, pregnancy complications, maternal health, small-for-

gestational-age newborn.
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Introduction

The Covid-19 pandemic had a major impact on the health of the world
population. Its spectrum is wide ranging from asymptomatic to seriously ill, commonly
causing cough, fever, myalgia, sore throat, and headache, and in severe cases it can
lead to pneumonia, septic shock, and multiple organ failure. As a result, special
populations deserved attention and prominence from health professionals, including
pregnant women (Wiersinga et al., 2020),(Mahalmani et al., 2020). A large proportion
of pregnant women infected with the coronavirus evolve well, without complications;
however, it is known that there is higher maternal and fetal morbidity and mortality as
a result of COVID-19 (Dashraath et al., 2020) (Zeng et al., 2020) (Zaigham &
Andersson, 2020). In particular, there is concern about infection during pregnancy and
its potential for perinatal complications (Juan et al., 2020),(Pirjani et al., 2020), (C.-L.
Wang et al., 2021), although some studies have not identified this relationship (Ferrara
et al., 2022) (Metz et al., 2021), however, it deserves special attention given its

potential in altering child development (Strauss & Dietz, 1997).

Some of the adverse outcomes that COVID-19 can lead to are: abortion,
premature labor, restricted intrauterine growth and fetal death (Lees et al., 2020)
(Nohuz et al., 2020) (Melamed et al., 2021) (Gallego et al., 2020) (Gordijn et al., 2016)
(Aghaamoo et al., 2021) (Mullins et al., 2021) (de Vasconcelos Gaspar & Santos Silva,
2021) (Di Mascio et al., 2020) (Zeng et al., 2020). The literature differs as to the
possibility that COVID-19 infection affects fetal growth and, although there is a robust
theory for it, some studies do not demonstrate this finding (Pirjani et al., 2020) (de
Vasconcelos Gaspar & Santos Silva, 2021) (Rizzo et al., 2021). Birth weight is a
parameter that reflects immediate health conditions and can be correlated with
neonatal morbidity and throughout child development (Victora et al., 2008).

Therefore, COVID-19 infection can affect the health and development of
children for a whole generation, with unpredictable consequences, requiring a health
system capable of meeting this demand. The present study aims to evaluate the
incidence and associated factors of small of gestational age (SGA) newborns in

pregnant women infected with COVID-19.
Methods



This study was a secondary analysis of the Brazilian REBRACO Network, a
national multicenter study that aimed to understand the impact of COVID-19 during
pregnancy in a Brazilian obstetric population. Pregnant women with suspected and/or
confirmed infection by COVID-19 were followed and maternal and perinatal data were
collected in public and private hospitals comprising 15 maternity centers throughout
the country. Data for outpatient and hospitalized women were collected from 01
February 2020 to 28 February 2021, before the implementation of vaccination against
COVID-19 infection.

Eligibility criteria included pregnant women who attended obstetrical services of
the participating centers presenting flu-like symptoms and confirmed COVID-19

infection.

Flu-like symptoms considered were fever, cough, shortness of breath, sputum
production, nasal or conjunctival congestion, difficulty swallowing, sore throat, runny
nose, and clinical signs of respiratory distress or effort, such as O2 saturation <95%,
signs of cyanosis, flapping of the nose, intercostal retraction, dyspnea, diarrhea,

anosmia, and dysgeusia.

The COVID-19 was confirmed by laboratory and/or radiological pulmonary
findings. Other symptomatic COVID-19 infection criteria included coughing, fever,
nausea, vomiting, tachypnea, dyspnea, and chest pain. Participants (presenting with
at least one of the symptoms mentioned above) were tested for SARS-CoV-2 infection
according to local availability of testing and were submitted to laboratory exams and/or

CT scans following local clinical protocols.

Women who were not tested, were not considered eligible for the study. For the
evaluation of pregnancy outcomes, only women who tested for COVID-19 and whose
follow-up was considered successful (childbirth information and COVID-19 status
available) were included in the analysis. Women with unavailable late pregnancy
outcomes (unknown mode of delivery and gestational age at delivery), postpartum
women at enrollment, and women with an ongoing pregnancy at the time of this
analysis were not considered.

We collect information on characteristics of sociodemographic, pregnancy,
medical history and on the initial clinical presentation of COVID-19. After the clinical



presentation of a case of COVID-19, the women were followed until childbirth and
postpartum.

Study data were collected and managed using REDCap®15 (Research
Electronic Data Capture) tools hosted at CAISM/Unicamp server, the coordinating
center. Research collaborators had hierarchical and clustered access to the system;

data was properly anonymized, and personal contact information was kept confidential.

The definition of small for gestational age is for conceptuses with birth weight
below the tenth percentile (Melamed et al., 2021) (Gordijn et al., 2016). We will use
the GROW Birthweight Centile growth table (Gardosi et al., 2018). We evaluate the
potential risk factors for SGA according to those identified for the Brazilian population,
including age, race, hypertensive diseases, pre-gestational diabetes, autoimmune
diseases, antiphospholipid antibody syndrome, maternal malnutrition and tobacco use

(Souza et al., 2020). The large gestacional age sizes will be considered and non SGA

For weight definitions, weight was used as recorded on a prenatal card. The
Maternal BMI was classified as underweight (< 18.5 kg/m?), normal weight (18.5-24.9
kg/m?), overweight (25.0-29.9 kg/m?) and obesity (= 30.0 kg/m?).

We will analyze the incidence of SGA within the study population, distinguishing
Covid-19 infected and Covid-19 uninfected. The history between population and SGA
will be compared in Covid-19 infected We compare SGA fetuses with non-SGA
fetuses. For this comparison, it will be analyze the variables risk of cesarean delivery,
prematurity, Apgar <7 (5th minute), admission to the Neonatal ICU, use of mechanical

ventilation and neonatal Death



Statistical analysis and data management

We report the number of women with positive COVID-19 infection, the
proportion of cases investigated (COVID-19 tests carried out), and the cases confirmed
for all participants in the period considered.

We compared sociodemographic (age, education, marital status, pre-
gestational body mass index - BMI, region), pregnancy conditions (multiple
pregnancies, parity, planned or unplanned pregnancy, type of prenatal insurance), and
medical condition characteristics (alcohol use, asthma, chronic kidney disease,
diabetes, hypertension, and smoking) women who attended public and private
hospitals for childbirth. For descriptive purposes, the North and Northeast Brazilian
regions were grouped. To assess obstetric outcomes, the following variables were
evaluated: mode of birth, miscarriage, fetal death, prematurity (any childbirth <37
weeks), pre-eclampsia (new onset of hypertension, blood pressure higher or equal to
140x90mmHg in two or more measures, after 20 weeks of gestation with proteinuria
or other laboratory or clinical signs of organ dysfunction), birth weight (adequacy of
birth weight according to gestational age according to the GROW customized chart),
Apgar score (below 7 at 5 minutes), respiratory distress, admission to NICU (neonatal

intensive care unit), and neonatal death.

Information on the severity of COVID-19 infection included severe acute
respiratory syndrome (SARS), admission to the ICU, need for intubation and prone
position, renal impairment, maternal death, and any severe maternal outcomes.
Severe maternal outcomes (SMO) were defined as having any of the following: SARS,

admission to ICU, or maternal death.

Women were divided into two groups, with SGA and AGA concepts. For
comparisons using qualitative variables, Chi-squared or Fisher's Exact tests were used
when appropriate to assess statistical significance between groups according to the
number of subjects. For the analysis of quantitative variables, Pearson and Spearman
correlations were used according to the distribution of normality. To determine the
association of COVID-19 infection with pregnancy outcomes in SGA and non-SGA
concepts, we estimated unadjusted risk ratios with their 95% confidence intervals.

We use SPSS 26.0 (IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp) for statistical analysis.



The study protocol followed the Declaration of Helsinki amended in 1964 and it
was approved by the Institutional Review Board (IRB) of the coordinating center and
by each participating center (Approval number 31591720.5.3005.5330). The
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines were followed for the implementation and reporting of the study. All included
women received detailed information about the study and provided informed consent

to their participation prior to enrollment.
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Results

This sample consisted of 729 pregnant women initially symptomatic of COVID-
19. Those in which the delivery had not occurred, until the closing of the data, or in
which the delivery information was not available (missing information about the event
or loss of follow-up), were therefore listed for analysis. Known, totaling 481 women. Of
these, 198 had confirmed COVID-19, 176 negative and 107 without confirmed
information - they were without testing or research examination. The incidence of SGA
in COVID-19 positive women was 22.4% and the incidence of SGA in COVID-19

negative women was 14.8%.

Table 1 - Demographic data of pregnant women tested for COVID-19

Testing for Covid-19

Variables Positive Negative

n (%) n (%) P
Age
<19 9 (4.5) 19 (10.8)
20-35 143 (72.2) 127 (72.2) 03
>35 46 (23.2) 30 (17.0)
Ethnicity
white 112 (57.4) 95 (54.6) 58
Non-white 83 (42.6) 79 (45.4)
Marital status
With partner 131 (67.2) 101 (58.0) .07
Without partner 64 (32.8) 73 (42.0)
Country Regions
North, Northeast 28 (14.1) 6 (3.4)
Southeast 125 (63.1) 149 (84.7) 0
South 45 (22.7) 21 (11.9)




Health Service

public

private

Education

Primary or lower

Secondary or higher

Body Mass Index
(BMI)

Low weight(<18.50)

eutrophic (18.50-
24.99)

overweight (25.00-
29.99)

obese(=30)

154 (77.8)
44 (22.2)

44 (27.2)
118 (72.8)

1(0.7)

41 (28.9)

50 (35.2)

50 (35.2)

156 (88.6)
20 (11.4)

67 (42.1)
92 (57.9)

4 (3.8)

34 (32.7)

23 (22.1)

43 (41.3)

.00

.06

An analysis similar to the one above was performed only with the group of

pregnant women who had confirmed COVID-19, the data are presented below in Table

2, in this stratification no statistically significant difference was found between the

groups for the variables tested.

Table 2 - Demographic and clinical characteristics according to newborn weight

adequacy - pregnant women with confirmed COVID-19

Variables

Age
<19
20-35

SGA Non SGA
n (%) n (%) P
2 (4.8) 5(3.4)
.909
30 (71.4) 107 (73.8)




>35

Ethinicity

White

Non White
Marital status
With partener
Without partner
Country regions
North/ northeast
Southeast
South

Health servisse
Public

Private

Pre natal care
Public

private / health

insurance / mixed

(BMI)

24.99)

Education

Primary or lower
Secondary or higher
Number of gestations
nulliparous
Miltiparous

Body Mass Index

Low weight (<18.50)
eutriphic (18.50-

10 (23.8)

21 (50.0)
21 (50.0)

29 (69.0)
13 (31.0)

10 (23.8)
29 (69.0)
3(7.1)

36 (85.7)
6 (14.3)

30 (81.1)

7 (18.9)

13 (37.1)
22 (62.9)

14 (33.3)
28 (66.7)

1(3.7)

8 (29.6)

33 (22.8)

86 (59.7)
58 (40.3)

95 (66.9)
47 (33.1)

16 (11.0)
89 (61.4)
40 (27.6)

109 (75.2)
36 (24.8)

102 (72.9)

38 (27.1)

29 (24.4)
90 (75.6)

45 (31.2)
99 (68.8)

0 (0)

29 (26.9)

.262

794

.007

149

.307

.136

799

.163




29.99)

overweight/obesity

overweight

Obese (=30)

Pregnancy trimester — manifestation of symptoms

1° trimester
2° trimester
3° trimester
Ssmoking
Yes

No

(25.00-

Asthma (pre-existing)

Yes

Nos

7 (25.9)
11 (40.7)
7 (16.7)

10 (23.8)
25 (59.5)

0 (0)
42 (100.0)

3(7.1)
39 (92.9)

Chronic Hypertension (pre-existing)

Yes

No

Pre eclampsia

Yes
no

Presence

Yes

No

of

Gestacional Diabetes

Yes
no

MEOWS

<4

1(2.4)
41 (97.6)

4 (9.5)

38 (90.5)

18 (66.7)
9 (33.3)

0 (0)
42 (100.0)

18 (54.5)
15 (45.5)

41 (38.0)
38 (35.2)
12 (8.3)

36 (24.8)
97 (66.9)

1(0.7)
144 (99.3)

10 (6.9)
135 (93.1)

17 (11.7)
128 (88.3)

17 (12.0)
125 (88.0)

79 (73.1)
29 (26.9)

2 (1.4)
143 (98.6)

49 (45.0)
60 (55.0)

0.28

0.58

0.95

0.07

0.66

0.50

0.44

0.33




Severe Acute Respiratory Syndrome (SARS)

Yes 8 (19.0) 19 (13.1) 0.33
No 34 (81.0) 126 (86.9) 4

ICU indication

Yes 10 (23.8) 22 (15.2) 0.19
no 32 (76.2) 123(84.8) 1

When analyzing exclusively in symptomatic pregnant women the adequacy of
the newborn's weight (SGA and NON SGA), relating it to some of the outcomes at
birth, we observed that cesarean delivery was not related to the risk of low birth weight
for gestational age at birth, which, as expected, prematurity interferes with this weight
adjustment, such as admission to the neonatal ICU and the use of mechanical
ventilation. Apgar scores lower than seven at the fifth minute of life and the occurrence
of neonatal death did not have this relationship in the sample under study.

It was observed that SGA newborns, in symptomatic pregnant women, have a
1.9 times greater chance of presenting adverse outcomes (abortion, prematurity, fetal
death, neonatal death and admission to the neonatal ICU) when compared to non-
SGA ones [OR =1.938 (1.472 — 2.552); P<0.000].

When analyzing, exclusively, in pregnant women confirmed for COVID-19 (data
presented in Table 3), the adequacy of the newborn's weight (SGA and NON SGA),
relating it to some of the outcomes at birth, we observe again that only prematurity has
interference in this weight adequacy, such as admission to the neonatal ICU and the
use of mechanical ventilation. The risk of cesarean section, Apgar score lower than
seven at the fifth minute of life and the occurrence of neonatal death did not have this

relationship in the sample under study.

Table 3 - Neonatal outcomes among COVID-19 positive pregnant women

_ SGA Non RR (IC
Variables P
SGA 95%)*




risk of cesarean
delivery

Prematurity

Apgar <7 (5th
minute)

Admission to the
Neonatal ICU

Use of

mechanical ventilation

Neonatal Death

(%) (%)
71.4 64.1
50.0 24.8
7.7 4.2
47.4 22.1
30.8 9.5
10.3 2.2

1.114
(.888-1.397)
2.014
(1.331-3.048)
1.846
(.483- 7.050)
2.139
(1.355-3.378)
3.243
(1.611-6.526)
4.718
(1.102-20.197)

46

.00

40

.00

.00

.04

*RR — relative risk; Cl — confidence interval.

It was observed that SGA newborns, in COVID-19 positive pregnant women,

have a 1.6 times greater chance of presenting adverse outcomes (abortion,

prematurity, fetal death, neonatal death and admission to the neonatal ICU) when
compared to non-SGA ones [OR = 1.655 (1.145 - 2.394); P=0.017].

When analyzing in the group of symptomatic pregnant women, the SGA

newborns of those with positive COVID-19 infection (n=42) and those with negative

COVID-19 infection (n=24), relating to some of the outcomes at birth, we again observe

that only the use of mechanical ventilation was related to confirmed COVID-19

infection. All other outcomes were not associated, as shown in Table 4. For this

analysis, the total n was 66 women.

Table 4 — Outcomes: pregnant women with positive and negative COVID-19,

who had SGA newborns.



SGA SGA

_ RR (IC
Variables (COVID +) (COVID -) P
95%)*
(%) (%)
risk of cesarean 902
_ 71.4 79.2 569
delivery (.682-1.194)
Prematurity 1.500
50.0 33.3 .210
(.790-2.849)
Apgar <7 (5th 7.7 4.5 1.692 1.00
minute) (.187-15.304) 0
Admission to the 47.4 47.8 .990 1.00
Neonatal ICU (.576-1.704) 0
Use of .692
_ o 30.8 0.0 .002
mechanical ventilation (.562-.853)
.897
Neonatal Death 10.3 0.0 .287
(.807-.998)

*RR — relative risk; Cl — confidence interval.

It was observed that in the group of SGA newborns-, of COVID-19 positive
pregnant women, there is a 1.07 times greater chance of presenting adverse outcomes
when compared to the SGA conceptus of COVID-19 negative pregnant women, but
without statistical significance.

When evaluating the trimester of pregnancy for COVID-19 infection, we did not
identify a statistically significant difference in terms of outcomes, however, it is

(11}

important to emphasize that this may be due to our “n”.

Discussion

The incidence of SGA newborns was 22,4% in our study, higher when
compared to national data. This higher incidence of small-for-gestational-age fetuses
may be due to flu-like syndrome and not exclusively due to covid-19. In the group of

symptomatic pregnant women, without differentiating confirmation of COVID-19, it was



observed that SGA fetuses are more likely to be born prematurely, need a neonatal
ICU and use mechanical ventilation, factors that are expected (or predicted) in the face
of prematurity (Sharma et al., 2004). SGA preterm infants have a higher neonatal
morbidity and mortality rate when compared to premature AGA infants. An important
point to be questioned is whether these were SGA as a result of COVID-19 infection
or as a result of premature births and consequently did not reach their adequate growth

potential.

When we analyzed pregnant women with confirmed COVID-19, prematurity was
once again associated with weight gain, as was admission to the neonatal ICU and the
use of mechanical ventilation. Likewise, SGA newborns from pregnant women with
confirmed COVID-19 are at higher risk of having an adverse result (Di Mascio et al.,
2020). Both groups did not differ in terms of cesarean section rate. These data
corroborate studies that evaluated fetuses from mothers symptomatic of COVID-19,
demonstrating that they have a higher risk of adverse effects (Di Mascio et al., 2020).
When evaluating the data of symptomatic pregnant women, comparing the groups with
confirmation of COVID-19 and negative for COVID-19, it is observed that the SGA
newborns originated from infected pregnant women had a higher risk for the use of
mechanical ventilation, but without an increased risk for prematurity , as observed by
Mascio et al. (Di Mascio et al., 2020)

More broadly, it should be noted that the impact of COVID-19 is low when
observed through the focus on obstetric and neonatal outcomes, and there seems to
be no greater risk of fetal growth restriction in the studied population, nor a greater
incidence of small-for-gestational-age conceptuses. Data from this population
corroborate previous studies, which recorded a low impact of COVID-19 on obstetric

and neonatal outcomes (Crovetto et al., 2021).

It is noteworthy that the present study did not assess the severity of the infection
during pregnancy, which seems to be strongly related to the worst obstetric and
neonatal outcome (Oncel et al., 2021). Our study did not evaluate infection in neonates,
but there is evidence of evidence that suggests potential for transplacental
transmission (Vivanti et al., 2020) (Sisman et al., 2020), thus speculating the greater

need for mechanical breathing in conceptuses originating from confirmed COVID-19



pregnancies, due to the presence of respiratory complications of COVID-19 that
potentiate the controlled stress common to the neonatal period(Oncel et al., 2021).

On the other hand, our findings did not show higher cesarean rates, in line with
previous data (Di Mascio et al., 2020) (Oncel et al., 2021) (Jafari et al., 2021) . The
medical indication for cesarean section, in a large number of studies, proved to be a
consequence of maternal complications of COVID-19, including pneumonia (Jafari et
al., 2021). It should be noted that the prior lack of knowledge about the COVID-19
infection and its maternal and fetal effects may have triggered an iatrogenic increase

in the rate of prematurity and cesarean section.

Most of the growth restrictions come from placental dysfunction (Miller et al.,
2008), the COVID-19 virus has affinity for angiotensin-converting enzyme 2 receptors,
and this receptor is widely expressed in the placenta (Vivanti et al., 2020) (Sisman et
al., 2020). Thus, it is assumed that placental dysfunction could occur due to the
presence of the virus, leading to obstetric complications such as abortion and growth
restriction, and even premature labor(Jafari et al., 2021). However, in the current
literature, there was no evidence of increased fetal growth restriction in positive
COVID-19 patients (Crovetto et al., 2021)

Birth weight is an important factor that determines perinatal morbidity and
mortality, which can lead to changes in metabolic, respiratory and immune
development. Being an important criterion to be evaluated in all pregnancies,
especially in pregnant women with comorbidities, including COVID-19 (Sharma et al.,
2004).

COVID-19 has been associated with greater maternal adverse outcomes and
neonatal outcomes when compared to pregnant women without the infection (Antoun
et al., 2020). Even if a slight impact was observed in pregnant women infected (Pirjani
et al., 2020), this population should be considered at high risk and be kept under
surveillance during their prenatal care. A study carried out in low-income countries can
have its results extrapolated to the Brazilian reality due to its financial disparity. Burt
and collaborators (Burt et al., 2021), evaluated the indirect results of public policies in
relation to the pandemic and restriction of care, limiting access to newborn and
postnatal care. Therefore, the neonatal and pediatric results may present a worse

outcome than the one initially evaluated.



Consistently, it is seen that the infection by COVID-19 has a greater association
with prematurity (Mullins et al., 2021), being an important factor in the increase of
neonatal morbidity and mortality. Even late preterm infants have significantly higher
morbidity and mortality and impairment in long-term neuropsychomotor development
when compared to full-term fetuses (Beinder, 2011). latrogenic preterm delivery
corresponds to approximately 25% of preterm deliveries(Goldenberg et al., 2008).
Thus, much of the increased risk of prematurity and SGA newborns may have come
from iatrogenesis due to lack of medical knowledge in a disease that reached alarming
rates. In view of this, the prenatal care of these pregnant women, maternal and fetal
surveillance, general vaccination guidance and pregnancy planning are important

measures to be taken in order to reduce risks.

It is important to point out that some limiting factors in our study include the
evaluation of fetal growth, not the investigation of infection in newborns. More studies
are needed for the long-term evaluation of these SGA newborns from patients infected
with COVID-109.
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CONSIDERACOES FINAIS

O peso ao nascer é um fator importante que determina a morbimortalidade
perinatal, podendo levar a alteracbes no desenvolvimento metabdlico, respiratério e
imunoldgico. Sendo um critério importante a ser avaliado em todas as gestacoes,
principalmente em gestantes com comorbidades, inclusive a COVID-19. Observamos
em nosso estudo que gestantes que apresentaram sintomas respiratorios, isto €,
infeccdo por COVID-19 ou qualquer outro tipo de infeccdo as vias respiratorias,
quando adequado ao do peso do recém-nascido (PIG e NAO PIG), recém nascidos
pequenos tiveram maior risco de prematuridade, internacdo em UTI e necessidade de
ventilagdo mecanica; assim como, a populagdo com confirmacédo de infeccdo por
COVID-19.

Foi verificado em nosso trabalho que a infeccdo por COVID-19 aumenta a
incidéncia de PIGs, porém sem significancia estatistica. Contudo, a infeccdo por
COVID-19 tem sido associada a maiores resultados adversos maternos e neonatais
guando comparada a gestantes sem a infeccdo. Mesmo que um leve impacto tenha
sido observado em gestantes infectadas, essa populacdo deve ser considerada de
alto risco e mantida sob vigilancia durante seu pré-natal. Nosso estudo n&o verificou
diferencas quanto as caracteristicas demograficas e clinicas da populacdo estudada
guando realizada a comparacgéo de adequacéo do peso de nascimento. Assim, deve-

se atentar aos mesmos parametros vigiados no pré-natal regular.

Observou-se que no grupo de recém nascidos PIG, de gestantes positivas para
COVID-19, h& 1,07 vezes mais chance de apresentar desfechos adversos quando
comparados aos PIG de gestantes negativas para COVID-19, mas sem significancia
estatistica. Um estudo realizado em paises de baixa renda pode ter seus resultados
extrapolados para a realidade brasileira devido a sua disparidade financeira. Burt e
colaboradores, avaliaram os resultados indiretos de politicas publicas em relagdo a
pandemia e restricdo de cuidados, limitando 0 acesso aos cuidados neonatais e pos-
natais. Portanto, os resultados neonatais e pediatricos podem apresentar um desfecho

pior do que o inicialmente avaliado.



Consistentemente, vé-se que a infeccédo por COVID-19 tem maior associacao
com a prematuridade, sendo um fator importante no aumento da morbimortalidade
neonatal. Mesmo prematuros tardios apresentam morbimortalidade significativamente
maior e prejuizo no desenvolvimento neuropsicomotor de longo prazo quando
comparados aos fetos a termo. O parto prematuro iatrogénico corresponde a
aproximadamente 25% dos partos prematuros. Assim, muito do aumento do risco de
prematuridade e de recém nascidos PIG pode ter vindo da iatrogenia devido ao
desconhecimento médico em uma doenca que atingiu indices alarmantes. Diante
disso, o pré-natal dessas gestantes, a vigilancia materno-fetal, as orientacdes gerais
sobre vacinacdo e o planejamento da gravidez sdo medidas importantes a serem

tomadas a fim de reduzir 0s riscos.
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PERSPECTIVAS

Diante a realizacdo deste estudo, de todos os dados revisados e levantados
com ele, e ainda, baseado em seus resultados finais, é possivel sugerir que
futuramente estas populacdes — gestantes e seus fetos — tenham cuidado suplementar
e atencdo ao longo do pré-natal quando acometidos por COVID-19. A intencao
principal € de evitar a infeccdo, ressaltando os reforcos quanto as formas de
prevencdo, mas também de se estimular a vacinacédo de forma adequada e segura e
de se, em caso de infec¢ao, adicionar cuidados e rastreio continuo para amenizar e/ou

evitar os efeitos deletérios da doencga e suas futuras consequéncias.

E desejavel que estudos de longo prazo, com acompanhamento periddico da
populacdo em questdo, sejam realizados para que se possa, com mais destreza,
entendermos as consequéncias de longo prazo e assim criar-se protocolos clinicos de

cuidados especiais a este grupo.
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Para compre=nder o impacio, sobre resullados massmos & perinatais, da infecpio causada pelo comonavirus
2 (SR S-Col=¥) duranie a gravidez & pas-pario, a Organizagio Mundial de Sadde (OMSE) dessmeoiveu wm
protocoio de pesquisa padronizado. (O prolocolo considera as pinopais pergunias de pesquisa no bema,
facilita a coleta sistemdlica & hammonizada de dados = amosfiras biolégicas, & permile a comparagdao &
agregagdo de dados enbre locais diderentes, enguanic minimiza os poflenciais vieses. O protocoolo faoi
desenhado para ser adaplado conforme a necessidade de cada local de eshsdo, baseado na disponibiidade
de recursos & cironstncias locais.

Trata-se de wma coorte prospectva multicEninca nacional] 10 cenbos | que investigard os resultados em
gestanies infectadas pelo SARS-Col' <2 (expostas), comparados a0s achados em gestantes nio infectadas
peio BARS-CoV-2 duranfe a graidez|ndo exposias), acompanhadas durante o pré-natal ate o pos-pario,
com investigacdo seriada para SARS-CaoV-2, por ieste antigeno (na admissao), sorologia (na admissSo a0
pré-natal, as 28 semanas & pario] efou RT-
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gPFCR {em caso de sinfomatologia, para investigagio de doenga abva). Sard avaliada a prevaldéncia de
expostos, a soroconversdo durante o pré-natal e desfechos maternos & perinalais em casos posithos
sintomaticos, assintomdficos & casos negativos. Além da comparagido de caracteristicas
sociodemograficas antecedentes clinicos & cbsiétricos, enire os grupos & imvesbgacdo viral em diversos
materiais bioldgicos matemos e fetais. Para isso, o estudo no Brasil esta planejado para ser desemvolsicdao
em 10 malemidades de referénoa que fazem parle da Rede Brasileia de Estudos em Sadde Reprodutva =
Perinatal, envoivendo 1.644 pestantes divididas em grupos de comparagio pela condigio de exposicho ao
vinus. Todos os procedimentcs 550 padronizados para os c=niros participantes. & ooleta de dados cooimerd
em formuldrios mbém padronizados & insendas na plataforma anbne OpsnClinica.

Oibjetive da Pesguisa:
0 objetivo geral & avaliar se a infecgdo pelo SARS-CoV.2 durante a gravider aumenta o nsco para a
ocoméncia de resultados adversos clinicos, gestacionais, perinatais & neonatais.

Objetiva Secunsddnio:
1. Analisar s= a infecgdo pelo SARS-CoV-2 em pestanies aumenta o nsco de resullados adversos, em

comparagao com gestantes que ndo se infectaram pelo SARS-Cols2.

2. Estimar o nsco de ransmissio do SARSE-Col-2 de m3e para filho duranies a gravidez, intraparia, pés-
parta (inclusive durante a amamentagdo} entre pares de maes & necnatos com infecpdo confimada pelo
SARS5.CoVa2 na grawidez.

1. Descrewer a presenga & persisigncia viral no liguido amnidtco, placenta, sangue do condda, feto, neanato,
assim como no leite matemo & owtros fluldos corporais

[urina, fares, secrecies vaginais).

4. Caracierizar a evolugao cinica e especiro da doenga da OOVID-19 durante a grawidez.

Avaliagio dos Riscos ¢ Boneficios:

Risoos:

Coma forma de minimizar os desconforfos, a equipe de pesguisa fard um grande esforgo para que as
coletas da pesquisa sejam feftas no mesmo momenio gue coletas pam exames de rotina (para as colets de
Sangue & UNnaj, mas Nem Sempre isso serd possheel. Akdm disso, a pesquisa prevé algumas coletas que
nda sio feilas miineiramente, como as de feres, lefle matemo & os materiais do parta. Os riscos previsios
COM a sua participagdo incluemn o descondorio assodado & coleta das
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amasiras através do swab nasal & oral (semelhamie a um cotonete).e das amasiras de sangue, devido 3
pungao venosa, desconforio na oolela das amesiras do aspirado de orofaringe do recémenascido, & a ooleta
da amosira de beite malerno s= assooia a0 possheel desoonforio decorrente da manipulagao das mamas. A
cok=la de amostras da placenta & do sangue do corddo wnbikcal & feita apds o parto (depois que a placenta
for retirada) & ndo cawsa dor.

Bensficos:

Os beneficios indiretos da particpacao resta pesguisa induem o diagndstico ou ndo sobre uma infecglo por
“coronavinus” {(SARSCoV-2) durante a gestacho ou parto, podendo nda ser possivel identificar exataments
quando foi essa infecgao nesse periodo.

Comentarios ¢ Consideragdes sobre a Posguisa:

Pesquisa de grande relevinca, com 10 centros particpanies no Brasil. Bem delinzada, com crténos de
inclusaa & exclusso danas.

Projeto @ avaliado pela COMEP & os ajusbes solicitados foram efetuados. Sendo o projeto aprovado em 30
de junho de 2021.

Todas as amosiras colsladas serdo processadas & armacenadas em biomepositono do estuda, no Haospital
da Mulher Prof. Dr. Jos#& Arsiodemo Pinott - CAlSMUNICAMP, sob responsabiidade da Proda. Mana Laura
Costa do Mascimento com possibilidade de ransferénca futura para o Bicbanco do CAISMAU nicamp
[nimero de aprovagdo do Biobanco da CAISM jumio & COMEP & B-056). Caso haja a migragda das
amosiras oo

biomeposidoo para o biobanco, esta somente serd efetivada mediante aprovacio do Sistema CEP-
COMEPR”. Para as andlises de investigacso viral, serdo encaminhadas para o Laboratdno de Estudos de
Vines Emergentes (LEVE|do Instiuto de Biclogia da UNICARP. &As andlises lambém pemilirdo avaliar
marcadores inflamaidnos, moleculares & a presenga da diversidade viral, bacberiana e fingica das amosiras,
possibiitando

andlizes de coinfeogaa por outros agentes.

Consideragdes sobre os Tormos de apresentacio obhrigatoria:

Foram apresentados = =st8o adequados. TCOLE ests didaboo, bem explicativa.

Conclestes ou Pendéncias o Lista de Inadeguagdes:

Sem pendéncias, projeio de pesquisa pode ser aprovado.

Consideragdes Finais a critéric do CEP:

Esie projetn de pesguisa foi APROAVAIDO na sua intalidads, seguindo as Diretrizes = Mormas
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Intemacionais & Naconais, especialments as Resolugtes 4668/12 & complemeniares do Conselho Maoonal
de Sadde. O aspecios gue foram considerados para oue esla deosdo fosse lomada constam mo parecer. O
projeto de pesquisa poderd ser iniciado e oda & gualquer alteragio no projeio deverd ser comunicada aa
CEPHNY, assim coma relatdnos semesirais & finais, notficacio de evenios adversos & evenhsais emendas
ou modificagbes no prolooolo

Estr parecer foi elaborado baseado nos documentos abaimo relacionados:

TCLE ! Termizs de

TR L R

Tipa Documenia Arquivo Posiagem Ausar [Stagio
Informmagdes Hasicas B | a LR FR Acefin
do Projein ROJETO 1 FASSES, pod 11 il
Foha e Rosio IFU'LM_DE_FtﬂSTﬂ_I-I.!'-'.ndI SEOEE JEDSOM VIEIRA Acefin

===l
Cutros TEMD_EE_MMISE}_DE_m AETELET [Ellen Machada Aceiin
LiF PFRONT_E_BASE_DE_DaDOS | 16246 |irlindo
Y
Declaracio de Tlﬂ.lﬂ_PESPI'_‘HEJEJUNDE_I-Hh‘.p SHDESET JEllen Machadao Aceiln
Parecer Anierior Parecer_Comiss_Ciensfica D288 HY Eﬁtﬂ'z! 1:5%1 Elien Machada Aceiin
1 12
Declaracio de n'rl.ll.!ru:r_a.rhnn-:u_l-inl'l.l'.pd’ achado Acefin
Instiuicso & 1235017 Jirindo
TCLE ! Termos de | TERMO_DE CONSENTIMENTO LiIVR | 260452021 |Ellen Machadao Acefin
Azz=ntimemo | |E_E_ESCLARECIOD HAMW docx 1224:07  |Ariindo
Justdicarsa ce
Auséncia
Cutros CARTA_RESPOSTA_REBERACD WHD Mana Laura Cosla cof  Aceilo

Aszentimemo | |HO_COMEP PEMDEMCIAE pdf
Justificatra de
%Eﬁmm TALE_REBRACT_WHLO_COMER PEN | T [Mana Laura Gosia oo Acerio
Aszentimemo | | DERCIAS. pdf 1d:54:44 | MNascimento
Justificatia de
ZEncia
LE /! Termos de  [TCLE_REERACD WHO CONER PEN| 2006722021 [Mana Laura Cosla dof  Acefio
Assentimemto | | DERCIAS. padf 1d:54:34 | Nascimento
Jusificatra de
AusEncia
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Brochura EP_PENDENCIAS. pdf

|OUZIDD & ORKEINAL pdf

!?ﬁuu:r
utros Comprovame inancamenio i ana Laura foosta oo Acelin

COutros Carta__ Patrocinador O84S, pof bara Laura Costa dof  Aceiin

[Outros winculoprohssional pdf ool Aceiio
Declaracio da Iﬂeﬁmenln Biomrepositonia_REBRAC Blara Laura Costa dof  Aceilo
Hmus:ﬁ”alcnd O WHOpdf ~ - 162315  |MNascimento

Bialagica §

Biorepositno |

Biabanca

Outros PARECER CIRCUNSTANCIADD RER | 08042021 |Mana Laura Costa dof Aceilo
IR!.E{:I WH.petd 123613 |Mascimenbo
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