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A prematuridade constitui um desafio de saude mundial, com incidéncia
anual estimada em 15 milhdes de nascimentos com menos de 37 semanas de
Idade Gestacional (IG) (HARRISON; GOLDENBERG, 2016; PURISCH;
GYAMFI-BANNERMAN, 2017). Além dos impactos na saude do recém-nascido
e seus familiares (ARZUAGA; CUMMINGS, 2019), a morbidade relacionada a
prematuridade e suas consequéncias na primeira infancia representam custos
econdmicos relevantes (FREY; KLEBANOFF, 2016). No Brasil, estima-se que a
prevaléncia de prematuridade situa-se em torno de 14%, com aumento nesta
dltima década (BRUNA; MARIA ANTONIETA DE BARROS LEITE; CRISTINA
MARIA GARCIA DE LIMA, 2016; SADOVSKY et al., 2018).

Os cuidados inerentes a gestacao e relacionados ao pré-natal, adequada
assisténcia ao parto, prevencao de condi¢des de risco representam um conjunto
de estratégias para reduzir a incidéncia de prematuridade (ARZUAGA,
CUMMINGS, 2019; PURISCH; GYAMFI-BANNERMAN, 2017). Nos paises em
desenvolvimento, a contribuicdo de eventos anteriores ao parto na ocorréncia de
bebés prematuros representa enorme desafio em saude publica. A promogéo de
acesso quantitativo e qualitativo aos cuidados pré-natais torna-se o ponto inicial
nas estratégias globais para reducdo da prematuridade (HARRISON;
GOLDENBERG, 2016)

Os cuidados com o recém-nascido prematuro (RNPT) apresentaram
importantes avangos com impacto direto na maior taxa de sobrevida e na
reducdo da mortalidade neste grupo (COKYAMAN, 2019; OLICKER et al., 2016;
SVEDENKRANS et al., 2019), em especial nos primeiros 2 anos de vida. Por
outro lado, agravos de saude no periodo neonatal tendem a repercutir durante a
primeira infancia destes pacientes com diferentes desfechos clinicos (MACBEAN
etal., 2018; STEURER et al., 2020). O grau de prematuridade, tempo de suporte
ventilatorio, sepse neonatal precoce sdo fatores associados com maior-
morbidade neste grupo de criancas (JONES et al., 2013; ODIBO et al., 2016;
PROIETTI et al., 2014). Pacientes prematuros extremos (abaixo de 28 semanas
de 1G), com peso menor que 1500 gramas tem chance aumentada de
necessidade de ventilagdo mecanica invasiva (VMI), necessidade de oxigénio

suplementar e tempo de internagdo neonatal mais prolongado (ARZUAGA;
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CUMMINGS, 2019; GLENN et al., 2020).

A necessidade de fracao inspirada de oxigénio (FiO?) acima de 21% no 28°
dia de vida ou 36 semanas de idade gestacional corrigida configura a definicdo
de Displasia Broncopulmonar(DBP) (HWANG; REHAN, 2018; SVEDENKRANS
et al., 2019). Atualmente, a DBP tem classificacdo baseada na sua severidade
em leve, moderada e grave (COKYAMAN, 2019). Pacientes prematuros com
DBP apresentam risco aumentado de desenvolver condi¢des respiratorias na
primeira infancia, inclusive com repercussao em idade adulta (MACBEAN et al.,
2018; PROIETTI et al., 2014). Neste contexto, episédios de pneumonia e
sibilancia recorrente acometem quase 40% dos prematuros no primeiro ano de
vida (ALVAREZ-ALVAREZ et al., 2016; MORATA-ALBA et al., 2019;
NASCIMENTO et al., 2017).

As internacges respiratérias no primeiro ano de vida representam um dos
aspectos mais desafiadores no seguimento dos RNPT. O calibre reduzido da via
aérea (HWANG; REHAN, 2018), alteracbes de complacéncia e funcédo
pulmonar(JONES et al.,, 2013), condi¢cdes pro-inflamacdo na via aérea
predispdem incidéncia aumentada de hospitalizacdes neste grupo (FICARA et
al., 2020; SINDICIC DESSARDO et al., 2019). A utilizacdo de medicacdes
profilaticas, anticorpos monoclonais podem colaborar para reduzir o risco destas
intercorréncias (BLANKEN et al., 2016; PEREZ-YARZA et al., 2015), em especial
nos pacientes extremamente prematuros, com sibilancia recorrente pos-alta e
cardiopatas com repercussao hemodinamica (GARCIA-MARCOS et al., 2015;
OLICKER et al., 2016).

A prevaléncia de sibilancia ocasional e recorrente em nosso meio tem se
mantido elevada nos Ultimos anos, especialmente em capitais com maior
adensamento populacional (ARANDA et al., 2016, 2018). Propor¢ao importante
destas criancas apresenta elevados custos e impactos para o sistema de saude
puUblico com visitas ao hospital e admissdes (D’ELIA; MALLOL; SOLE, 2019). Em
outros estudos em paises sul-americanos também foram identificados fatores de
risco preveniveis relacionados a sibilancia no primeiro ano de vida, tais como
sexo masculino, seis episédios gripais no primeiro ano de vida, tabagismo na
gestacdo e pneumonia (SZULMAN et al., 2017).
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Ainda em grandes estudos caso-controle, ajustados para fatores da
crianca e ambientais, foram identificados fendtipos atOpicos e nao-atopicos
relacionados a sibilancia. Para o primeiro grupo o tabagismo, resfriados em
menores de 3 meses de idade e exposi¢cdo ao mofo doméstico foram associados;
ja no grupo de nado atopicos a presenca de mais de um irmdo em casa, parto
cesarea e aleitamento materno constituiram fatores protetores (LARENAS-
LINNEMANN et al., 2020).

A identificacdo de fatores de risco para morbidade respiratéria, tanto
perinatais quanto de seguimento clinico, serve de base para proposicdo de
intervencdes mais eficazes neste cendario. A implementacdo de estratégias
dirigidas para os principais agravos relacionados com a morbimortalidade
respiratoria dos RNPT representa investimento em assisténcia em saude
perinatal, com impacto significativo a médio e longo prazo (OOSTENBRINK et
al., 2006; SADOVSKY et al., 2018). Desta forma, o seguimento ambulatorial
prospectivo pode fornecer subsidios relevantes para a compreensdo destes
fatores e sua influéncia nos desfechos respiratorios destes pacientes.

No Brasil poucos estudos determinaram seguimentos prospectivos em
coortes de bebés prematuros e seus respectivos controles. Nunes demonstrou
26% de internac¢Bes no primeiro ano de vida por causa respiratéria em amostra
de 170 criancas com idade gestacional menor que 37 semanas (NUNES;
ABDALA; BEGHETTO, 2013). Mello, em coorte de prematuros menores de 34
semanas, demonstrou taxas de 50% de internacdo no primeiro ano de vida por
condicdes respiratorias (DE MELLO; DUTRA; LOPES, 2004). Em ambos o0s

estudos ndo havia grupo controle ou seguimento prospectivo.

2 OBJETIVOS
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2.1 Objetivo geral

Avaliar os fatores perinatais associados a ocorréncia de sibilancia no
primeiro ano de vida em bebés prematuros nascidos numa maternidade

terciaria do Sul do Brasil
2.2 Objetivos especificos

e Verificar o impacto da idade gestacional no desenvolvimento de sibilancia
e doencas respiratérias comparando com bebés nascidos a termo,
através de varidveis quantitativas e célculo da incidéncia de sibilancia

relacionada com a IG.

e Verificar a associagdo dos cuidados intensivos neonatais com desfechos
respiratorios relevantes apés a alta, tais como visitas ao pronto-socorro,

uso de medicacdes e internacdes em UTI pediatricas.

e Analisar os fatores de protecdo envolvidos na reducdo de eventos
respiratdrios em prematuros no primeiro ano de vida, através de

parametros estatisticos sobre reducéo de risco absoluto (RRA).

e Analisar as varidveis de seguimento ambulatorial associadas com a

ocorréncia de sibilancia

3 REVISAO DE LITERATURA
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3.1 Histérico

A prematuridade representa uma complexa equacéo, desta forma tanto
sua compreensdo como manejo devem seguir com varias frentes
estratégicas. Alguns fatores estéo presentes antes mesmo da concepc¢ao do
binbmio mae-feto (socioeconémicos) e podem ter potencializados apés o
parto e na exposicdo a fatores ambientais (tabagismo, polui¢éo)
(CHAWANPAIBOON et al., 2019). E considerada um dos principais agravos
na saude das criancas abaixo de 5 anos, com impactos de salude e
econdmicos por toda infancia e vida adulta. O Brasil encontra-se entre os dez
paises com maior numero absoluto de partos prematuros, estimado em
340.000 nascimentos/ano (CHAWANPAIBOON et al., 2019). Além dos riscos
de maior mortalidade neste grupo, somam-se condicbes de morbidade
cronicas, em especial as relacionadas ao desenvolvimento neuro-motor e
doencas respiratérias (DUIJTS et al., 2020; FREY; KLEBANOFF, 2016;
GORLANOVA et al., 2020).

O grau de prematuridade é estimado pela idade gestacional, a saber: pré-
termo extremo (< 28 semanas), muito pré-termo (28 a 32 semanas), preé-
termo tardio (34 a 37 semanas). Este calculo da IG define-se pela data da
dltima menstruacdo (DUM) e posteriormente estimado por uma
ultrassonografia precoce (1° trimestre) (SADOVSKY et al., 2018). Uma das
complicacBes mais temidas, com relacdo inversamente proporcional a IG é

a Displasia Broncopulmonar.

Em 1967, Northway foi o primeiro autor a descrever um quadro clinico de
doenca pulmonar em prematuros associado com tempo prolongado de
ventilagdo mecanica, definido como Displasia Broncopulmonar (DBP) (AL-
SADI; PARRY, 2016). Desde a descri¢cdo inicial, varios autores vém
atualizando as definicbes de DBP com intuito de compreender aspectos
fisiopatologicos, severidade da condicdo (HWANG; REHAN, 2018;
ISAYAMA; SHAH; SHAH, 2019) e fatores preventivos. Mais recentemente, a
tendéncia tem sido de estratificar a gravidade da DBP e sua definigdo como
necessidade de suporte ventilatério com 40 semanas de idade gestacional
corrigida (IGC) (HWANG; REHAN, 2018). Desta forma tem cada vez mais

sido descrito o termo ‘nova DBP’ na qual predominam alvéolos maiores e
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mais distendidos, além de altera¢des na vasculatura pulmonar (COKYAMAN,
2019; JONES et al., 2013; SVEDENKRANS et al., 2019).

A DBP representa um dano precoce pulmonar, com necessidade de
estratégias ventilatérias mais protetoras, cuidados multidisciplinares e risco
de perda de funcdo pulmonar e deterioracdo mais precoce da capacidade
pulmonar ao longo da infancia (DUIJTS et al., 2020; HWANG; REHAN,
2018). Sdo necessarios protocolos bem claros do manejo desta condicéo
apos seu desenvolvimento, ndo apenas nas estratégias preventivas para sua

ocorréncia.

Os bebés prematuros tardios representam, em numeros absolutos, um
guantitativo importante de pacientes predispostos para doencas
respiratorias, especialmente as sindromes brénquicas obstrutivas (ARANDA
et al., 2016; MALLOL et al., 2016). A prematuridade em si ndo € um evento
isolado; tendo fatores contribuintes relacionados ao periodo gestacional e
periparto. Soma-se a imaturidade do bebé o carater invasivo e necessario do
suporte ventilatério, administracdo de fluidos, antibiéticos e suporte
nutricional. A resultante destes agravos gera uma crianga com secc¢oes
transversais de via aérea mais estreitas (PROIETTI et al., 2014), alteracbes
do parénquima pulmonar (JONES et al., 2013) e suscetibilidade aumentada
a intercorréncias respiratérias nos primeiros anos de vida (BERCEDO-SANZ
et al., 2015; MORATA-ALBA et al., 2019).

No primeiro ano de vida, fatores pds-natais contribuem decisivamente
para aumentar o risco de ocorréncias respiratorias, modificaveis ou ndo. Tais
fatores ndo apresentam, necessariamente, relacdo com a imaturidade
pulmonar; porém, em ambiente pulmonar predisposto por fatores pré-natais
ou periparto, predispéem o bebé prematuro a eventos graves (FICARA et al.,
2020; ODIBO et al., 2016).

3.2 Fatores pré-natais associados a prematuridade

A gestacdo representa etapa fundamental na ocorréncia de partos
prematuros. Muitos séo os fatores ja estabelecidos neste periodo que podem
ter efeito direto na ocorréncia da prematuridade. O nosso territério constitui

um pais de dimensdes continentais, sujeito a desigualdades relevantes
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guanto a assisténcia publica em salde. Regides de maior pobreza, gestantes
com menor escolaridade, menor numero de consultas de pré-natal, extremos
etarios da gestante constituem fatores de risco para partos prematuros, tanto
extremos como tardios (HOFFMANN et al., 2020) (Figura 1)
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Figura 1: Estimativa de nascimentos prematuros de acordo com regiao e
idade gestacional, 2010. Adaptado de Harrison MS. (Global Burden of
Prematuriry; 2015)

Além da contribuicdo direta na abreviacdo da gestacdo este fatores,
guando em associacao com outras condigdes, aumentam significativamente
a chance de episédios de bronquiolite, sibilancia recorrente e hospitalizacéo
por causa respiratoria (MALLOL et al., 2016; PEREZ-YARZA et al., 2015). O
tabagismo materno, consumo de drogas ilicitas estdo associados com partos
prematuros e sibilancia recorrente na infancia e hospitalizacdes em unidades
de terapia intensiva pediatrica (OLABARRIETA et al., 2015; STEURER et al.,
2020).

A presenca de comorbidades maternas associa-se com retardo de
crescimento intrauterino, partos prematuros e aumento da morbidade
respiratdria do recém-nascido (ARZUAGA; CUMMINGS, 2019; GLENN et al.,

2020). Hipertensao Arterial Sistémica, doenca hipertensiva especifica da



20

gestacdo (DHEG), diabetes, infeccdo urindria e sedentarismo tem
associacao descrita com aumento de eventos relacionados a prematuridade.
Estudos apontam ainda para baixos niveis de progesterona materna e sua
associacdo com partos prematuros, inclusive com decréscimo das taxas de
prematuridade apds recomendacdo de suplementacdo apds a 16° semana
de idade gestacional (MANDELL et al., 2019).

Existem ainda estudos com foco na busca de associacao entre fatores
genéticos e o desenvolvimento de DBP. O gene SPOCK2 foi descrito em
associacdo com DBP em amostra de 418 pacientes, com predominio do
polimorfismo rs1245560 (HADCHOUEL et al., 2011), levantando hipétese de
associagao com alveolizagao pulmonar. Em outro estudo sobre gendémica e
DBP, Ambalavanan analisou vias inflamatérias pulmonares e de reparo e
evidenciou envolvimento de moléculas como CD44, ADARB2 e miR-219 em
associacdo com chance aumentada de DBP (MARLENA S. FEJZOA,
AROMALYN MAGTIRAB, FREDERIC PAIK SCHOENBERGB, KIMBER
MACGIBBONC, PATRICK MULLIND, ROBERTO ROMEROE, F, 2008).

Em 2019 a Cochrane publicou extensa revisdo sobre iniciativas com
potencial de reducdo de partos prematuros e mortalidade perinatal. As
principais medidas foram pré-natal adequado, rastreamento de infeccéo
urinaria e suplementacdo com zinco em gestantes higidas (MCLOUGHLIN,
2019). Como estratégias possivelmente benéficas foram listadas suspensao

do tabagismo e suplementagédo com vitamina D.

A discussdo em torno destes fatores propriamente anteriores ao parto
reside na possibilidade de modificar a existéncia dos mesmos e,
consequentemente, a quantidade de partos prematuros. A melhor
distribuicdo de renda, melhora dos indices de desenvolvimento humano
(IDH), aumento de escolaridade familiar sdo situa¢des sensiveis as politicas
pubicas de saude. Além disso, urge organizar e compor as redes de
assisténcia na Atencdo Primaria a Saude (APS), com énfase no acesso
adequado as maternidades, realizacdo de pré-natal sistematizado e

humanizado.

3.3 Fatores do periparto relacionados a prematuridade
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Proximo ao nascimento outras variaveis colaboram no aumento do risco
para prematuridade. Hemorragia anteparto, ruptura precoce de membranas
(RUPREME), tipo de parto tém associacdo com parto prematuro
(HOFFMANN et al., 2020; NASCIMENTO et al., 2020; PEREZ-YARZA et al.,
2015). Tanto a hemorragia como a RUPREME podem iniciar ou acelerar os
mecanismos de trabalho de parto, além de favorecer a inflamacéao e infeccéo
tipo corioaminionite com consequéncias ao recém-nascido (JONES et al.,
2013). Em estudo anterior, Jones evidenciou a associagcao entre
corioaminionite confirmada histologicamente e perda de fungéo pulmonar em
lactentes no primeiro ano de vida, em especial no sexo feminino (JONES et
al., 2013). (Figura 2)

O ambiente pro-inflamatorio associada com pré-eclampsia e DHEG séo
conhecidos elementos associados com trabalho de parto prematuro
(ARZUAGA; CUMMINGS, 2019). A identificacdo precoce de gestantes em
risco para esta condicao, associado com realizacdo de consultas de pré-natal
em quantidade e qualidade adequadas minimizam estes fatores
(HOFFMANN et al., 2020).

Nas ultimas décadas o manejo do recém-nascido pré-termo evoluiu muito,
apesar da incidéncia de prematuridade manter-se relativamente constante
(CHAWANPAIBOON et al., 2019; PURISCH; GYAMFI-BANNERMAN, 2017).
Avancos nas estratégias de ventilacdo nao-invasiva, maior permissividade
nos limites gasométricos e fisioldgicos, terapia nutricional adequada,
prevencdo e tratamento precoce de eventos infecciosos resultaram em
sobrevida maior, especialmente nos prematuros extremos (ARZUAGA;
CUMMINGS, 2019; GLENN et al., 2020; PURISCH; GYAMFI-BANNERMAN,
2017; SINDICIC DESSARDO et al., 2019; SVEDENKRANS et al., 2019). Uso
de terapias com corticoide antenatal, tratamento clinico e cirargico de
cardiopatias também propiciaram melhores desfechos (DUIJTS et al., 2020;
FREY; KLEBANOFF, 2016; HWANG; REHAN, 2018).
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Figura 2: Fatores relacionados a prematuridade. Adaptado de Hwang S. (Recent
advances in bronchopulmonary Dysplasia: pathophysiology, prevention and
treatment; 2018)

Em criancas prematuras em ventilacdo mecéanica, a hipercapnia
permissiva com pressoes parciais de COz (PaCO3) entre 45 e 55 mmHg tem sido
sugeridas como estratégias para evitar elevados volumes correntes, com
consequente barotrauma e volutrauma (PRINCIPI; DI PIETRO; ESPOSITO,
2018; SVEDENKRANS et al., 2019). Quanto mais se evitar ou adiar o uso de
ventilacdo mecanica invasiva, melhor sera o desfecho com relagéo a ocorréncia
de DBP. Mais recentemente, as estratégias de CPAP nasal (nCPAP) e Céanula
Nasal de Ato Fluxo (CNAF) podem configurar degraus anteriores ao suporte
ventilatorio mais invasivo(HWANG; REHAN, 2018).

O uso de oxigénio suplementar deve ser criterioso nos prematuros
extremos, principalmente pela sua ja conhecida toxicidade associada com DBP
e desenvolvimento de Retinopatia da Prematuridade (ROP). As faixas

adequadas de saturacdo de oxigénio (SpO?) variam conforme as idades
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gestacionais, com limites superiores maximos n&o ultrapassando 96%
(PRINCIPI; DI PIETRO; ESPOSITO, 2018). Baixas taxas de ROP e DBP refletem
exceléncia no cuidado neonatal, em especial em unidades neonatais com
vocacdo em prematuridade e patologias ndo-cirargicas (PRINCIPI; DI PIETRO;
ESPOSITO, 2018; SINDICIC DESSARDO et al., 2019).

O manejo com relacdo ao balanc¢o hidrico no periodo neonatal também
merece atengdo. Comumente, os bebés prematuros encontram-se mais sujeitos
a retencao hidrica, edema e congestdo pulmonar (COKYAMAN, 2019). Desta
forma, um ambiente com relativa restricdo hidrica pode ser benéfico, seja pela
reducdo no aporte diario ou com uso de diuréticos (OH et al., 2005). Soma-se
ainda a ocorréncia de cardiopatias identificadas logo ao nascimento, com
repercussao hemodinadmica e consequente estados hipervolémicos (CRUMP,
2020).

Uma das estratégias mais vitoriosas com relacdo a reducdo da
morbimortalidade pela DBP em prematuros foi a sistematizacdo do uso de
surfactante pulmonar exdégeno. Em revisao sistematica recente, Rigo corroborou
a eficacia do uso de surfactante em reduzir os riscos relacionados a DBP, com
a reducao do risco direto de Obitos e a necessidade de ventilacdo mecanica,
especialmente em recém-nascidos prematuros (RIGO; LEFEBVRE; BROUX,
2016). As terapias menos invasivas para instilacdo de surfactante também
apresentam melhores deposicéo pulmonar do farmaco e melhores resultados de
médio e longo prazos (CURSTEDT; CALKOVSKA; JOHANSSON, 2013).

3.4 Fatores relacionados ao pos-parto

Apos o parto, superadas as intercorréncias neonatais em especial nos
bebés prematuros, fatores externos tem associacdo com aumento da morbidade
respiratoria na lactancia. Desmame precoce, ingresso nas creches, exposicao
ao tabagismo, poluicdo ambiental, poluicdo domiciliar sdo o0s principais

responsaveis pela morbidade respiratéria neste periodo.

Nos paises com pré-natal de baixa qualidade, baixa escolaridade materna

e baixo nivel socioecondmico, o desmame de leite materno acontece de forma
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precoce. InUmeros autores demonstraram a associagdo inversa no tempo de
aleitamento materno e protecdo para desenvolvimento de atopia e sibilancia
recorrente (JAMES, 2008; JAMES et al., 2001). Mesmo em méaes nao-atopicas,
o efeito protetor do aleitamento materno exclusivo, por pelo menos 4 meses,
garante ao lactente uma maior protecao contra infec¢des respiratérias, sibilancia
e asma (ARANDA et al., 2016; CHULADA et al., 2003). Este efeito protetor,
inclusive, pode permanecer mesmo em ambientes com exposicdo passiva ao
tabaco (CHULADA et al., 2003). Os beneficios do aleitamento materno exclusivo
vao além da lactancia e se refletem em melhores desfechos cognitivos, melhor
qualidade do sono, menores indices de obesidade (JAMES et al., 2001;
PAPOUTSAKIS et al., 2013)

O ingresso precoce nas creches e escolas infantis representa fator de
risco bem definido para ocorréncia de doencas respiratorias da via aérea inferior.
Mais recentemente, com a eclosdo da pandemia, houve reducéo significativa das
admissdes por bronquiolites virais em nosso pais pelo fechamento presencial
das escolas (VAN BRUSSELEN et al., 2021). No Brasil, estima-se uma reducgéo
de cerca de 90% na reducédo das internacdes por Bronquiolite Viral Aguda em
todas as regides do pais (VAN BRUSSELEN et al., 2021). Esta reducao
contrasta com 0 aumento crescente nas taxas de admissao por bronquiolite
observadas até 2019 (TUMBA et al., 2020). Além do fechamento das escolas, a
adocdo de medidas de biosseguranca (distanciamento social e uso de
mascaras) colaboraram para esta reducdo. No Brasil, em média, as licencas
maternidades duram 120 dias; ap0s este periodo, ocorre a ida para bercéarios e
suspensao mesmo que parcial do aleitamento materno exclusivo (BOCCOLINI
et al., 2017; FERREIRA et al., 2018).

O tabagismo passivo € um fator modificAvel de grande impacto na
morbidade respiratoria durante a infancia, sendo inclusive listado como uma
doenca pediatrica (TEIJEIRO et al., 2020). Apresenta associacao direta com
sibilancia recorrente, seja na gravidade desta sindrome como na sua maior
ocorréncia, com alteracdo de marcadores inflamatérios séricos e nasais
(YILMAZ et al., 2018). Em especial, o tabagismo domiciliar, em associagdo com
baixo peso ao nascer, constitui fator de risco independente para ocorréncia de

sibilancia (REIS et al., 2015). A constatacdo desta associacdo de risco tem
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significAncia em termos de saude publica, com programas dirigidos para
minimizar a exposicao precoce a este desencadeante como estratégia primaria

para prevencdo de asma na infancia e vida adulta (BELGRAVE et al., 2018).

A exposicao a poluicdo ambiental tem ganhado destaque como elemento
Nocivo e crescente em associacdo com doencas respiratérias, especialmente na
infancia. Substancias como Oxido de nitrogénio, derivados da nicotina e
formaldeido tém sido pesquisadas e analisadas nos ambientes domésticos de
maior permanéncia das criangas, com associacdo a eventos tipo asma e
sibilancia recorrente (EMENIUS et al., 2003; RAASCHOU-NIELSEN et al., 2010).
Como principais desfechos foram analisados internacfes e dias com sintomas.
Os elevados niveis de poluicdo atmosférica, em especial associados com
queima de combustiveis fésseis, trafego urbano e densidades elevadas de
materiais particulados (PM2.5 e PM10) tém sido identificados em associacao
com morbidade respiratéria na infancia (CHEN et al., 2021; YILMAZ et al., 2018).
Esta exposi¢ado continuada contribui com a manutencao do ambiente inflamatério
na via aérea, predispondo a perda de funcao pulmonar acelerada e aumento da
incidéncia de doenca pulmonar obstrutiva crénica na idade adulta (BERNSTEIN,
2012).

Alguns estudos demonstraram a associacao entre exposicao a pesticidas,
principalmente o Diclorodifeniltricloroetano (DDT), e uma chance aumentada de
sibilancia (HUQ et al., 2020). Em outros cenarios, também a associacdo com
exposicao antenatal aos carbamatos esteve associada com rinite e asma nas
criangas (RAHERISON et al., 2019)

3.5 Infeccbes virais e morbidade respiratéria

As infecgbes virais apresentam relagdo direta com a morbidade
respiratOria, principalmente nos primeiros anos de vida (CHEN et al., 2021).
A ocorréncia de infeccdo pelo Virus Sincicial Respiratorio (VSR) e pelo
Rinovirus (RV) nos dois primeiros anos de vida atinge quase a totalidade dos
lactentes, especialmente o0s que frequentam creches e escolas
(NASCIMENTO-CARVALHO; RUUSKANEN; NASCIMENTO-CARVALHO,

2019). Mais recentemente, o advento e popularizacdo de técnicas de
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identificagcdo como Cadeia de Polimerase Reversa (PCR) tem possibilitado
identificacdo etiologica e proposicdo de novas hipoteses nos fenotipos de
sibilancia recorrente e asma (JARTTI et al., 2019; JARTTI; GERN, 2020).
Estes dois virus sdo os responséveis pela maior parte dos quadros de
Bronquiolite Viral Aguda e Sibilancia recorrente nos pacientes lactentes e
pré-escolares (MALLOL et al., 2016; OBANDO-PACHECO et al., 2018).

O VSR é um virus da familia Paramyxoviridae, com uma fita simples de
RNA envelopado e com 2 principais antigenos, A e B. Apresenta distribui¢éo
sazonal, com picos de ocorréncia nas estacdes do outono e inverno,
acarretando pressdo e custo econbmico elevados em saude publica
pediatrica mundialmente (BLANKEN et al.,, 2016; FREY; KLEBANOFF,
2016). Autores ja demonstraram, em estudos prospectivos, a associacao
entre infeccdo pelo VSR e sibilancia recorrente, bem como desenvolvimento
de asma (BERCEDO-SANZ et al., 2015; SIGURS et al., 2010). Todavia, este
€ um ponto ainda em debate com davidas pertinentes sobre a relacao causal
entre infeccdo pelo VSR e desenvolvimento de asma. Em estudo
acompanhando quase 95000 criancas por 10 anos, Wu identificou a época
do nascimento como um fator diferencial de risco para desenvolvimento de
asma, atraves do estabelecimento de uma sazonalidade viral no inverno (WU
et al., 2008). Sigurs, em outra longa coorte prospectiva, também identificou
a bronquiolite grave por VSR como um fator associado com asma alérgica e
perda de funcdo pulmonar (remodelamento) em adultos jovens (SIGURS et
al., 2010)

Outro virus envolvido com sibilancia recorrente e asma é o Rinovirus (RV),
pertencente a familia Picornaviridae e com RNA nado envelopado na sua
constituicdo. Apresenta trés subtipos (A,B e C), com inumeros genotipos
distintos e patogenicidade variadas (MCINTYRE; KNOWLES; SIMMONDS,
2013). Geralmente, acomete crian¢as mais velhas, em média aos 12 meses,
com picos no outono e primavera (MALLOL et al., 2016; OLABARRIETA et
al., 2015). O Childhood Origins of Asthma (Estudo COAST) demonstrou uma
associacao muito relevante entre RV e desenvolvimento de asma, inclusive
nao relacionada com a gravidade da infecgé&o inicial (JACKSON et al., 2008;
LEMANSKE et al., 2005).
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Tanto VSR e RV tém sido objetos de estudos intensos em busca de
associacao causal com asma e sibilancia recorrente; todavia outros fatores
contribuintes podem atuar. Predisposicdo genética, fatores ambientais,
interag&o virus-hospedeiro atuam na gravidade de infec¢éo e na cronicidade
dos sintomas (GARCIA-GARCIA; REY, 2020). A compreensdo maior da
relacdo entre todos estes fatores contribuira para o desenvolvimento de
estratégias de prevencéao e tratamento mais personalizados e com impacto

em termos de saude populacional.

Este grau de interatividade dos fatores citados propicia 6timas janelas de
oportunidades terapéuticas para reduzir incidéncia e gravidades das
infecgBes virais respiratérias na infancia. O uso de vacinas na gestacgéo,
probidticos, anticorpos monoclonais e antivirais representam alguns
exemplos (JARTTI et al., 2019; JARTTI; GERN, 2020). (Figura 3)
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Figura 3: Oportunidades terapéuticas da asma na infancia. Adaptado de Jartti
T. (Role of viral infections in the development and exacerbation os asthma in
children; 2017)
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4 METODOS

4.1 Delineamento

Este estudo estd incluido numa das linhas de pesquisa do Programa de PG4s-
graduacdo em Saude e Meio-Ambiente da Univille (PPGMSA) e tem como
tematica Avaliacdo em Saude, conforme regimento préprio da instituicdo. Esta
linha de pesquisa aborda especialmente eventos relacionados a saude perinatal
e esta tese foi a primeira com énfase na morbidade respiratéria no primeiro ano
de vida neste contexto.

A presente tese constitui um ensaio clinico observacional de uma coorte de
bebés prematuros e seus respectivos controles, de forma prospectiva. Os
pacientes eram alocados inicialmente na Maternidade Darcy Vargas, logo apos
0 nascimento; em seguida faziam acompanhamento ambulatorial no Hospital

Infantil Jeser Amarante Faria (HJAF) por 12 meses.

4.2 Periodo e locais de conducéo do estudo

A coleta de dados foi realizada na Maternidade Darcy Vargas (MDV), durante
o periodo de junho a setembro de 2018. A MDV pertence a rede publica de
saude, sendo considerada uma referéncia estadual, principalmente em relacéao
ao parto humanizado e no atendimento materno-fetal de alto risco. Oferece
atendimento ambulatorial e multidisciplinar para as gestantes de alto risco
contando com nutricionista, fisioterapeuta, psicologa, enfermeira e obstetra, que

fazem o acompanhamento das gestantes e dos bebés prematuros.

Nesta pesquisa, as gestantes receberam acompanhamento pré-natal
conforme rotina basica recomendada pelo Ministério da Saude (MS). Na
obtencdo dos dados das parturientes, as variaveis demograficas foram
escolaridade e idade maternas, etnia, renda familiar mensal, estado civil,

presenca de tabagismo e hipertenséo na gestacgao.

Em seguida, foram coletados dados relacionados ao parto tais como

presenca de Doenca Hipertensiva Especifica da Gestacao (DHEG), diagndstico
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de Diabetes Melitos Gestacional (DMG), uso de corticoide antenatal,
gemelaridade, trabalho de parto prematuro anterior, via de parto, presenca de
RUPREME e uso de antibidticos.

Os dados relacionados aos recém-nascidos foram coletados em dois
momentos: no parto e ao longo do acompanhamento ambulatorial na outra
instituicdo. Foram registrados género, peso e estatura ao nascimento, presenca
de prematuridade, gravidade da prematuridade, adequacdo da idade
gestacional, APGAR, presenca de membrana hialina, uso de surfactante,
presenca de sepse precoce e tardia, presenca de cardiopatia, uso de ventilacdo
mecanica nao-invasiva (VMNI) e invasiva (VMI), tempo de uso de VMNI e VMI,
presenca de hemorragia cerebral, presenca de retinopatia, presenca de
leucomalédcia, idade de peso recuperado, peso na alta e idade gestacional

corrigida na alta.

J& os dados relativos a morbidade respiratéria foram registrados durante o
seguimento ambulatorial, a saber: nUmero de consultas se seguimento, idade de
ingresso na creche, tempo até o primeiro episoddio de sibilancia, tempo de
aleitamento materno exclusivo, uso de broncodilatador e corticéide, internacdo
em UTI pds-alta, visita ao pronto-socorro por causa respiratéria, internagao por

causa respiratoria.

4.3 Sujeitos do estudo

Durante o periodo de coleta inicial dos dados, realizou-se um censo diario
em busca de nascimentos prematuros (menores de 37 semanas de idade
gestacional). O pesquisador e sua equipe, através de um relatério ordenado no
prontuério eletrénico (RO), avaliavam a ocorréncia de partos prematuros nas 24
horas anteriores. Caso a busca fosse positiva, randomizava-se dois controles de
puérperas e seus bebés nascidos no mesmo periodo, porém a termo, para cada

prematuro alocado.

Em seguida, as puérperas as quais se enquadravam nos critérios eram
abordadas com a devida explicacdo do tema da pesquisa e, quando

concordantes, tinham aplicado o Termo de Consentimento Livre e Esclarecido
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(TCLE), em duas vias, ficando uma cépia com a puérpera e outra com 0
pesquisador principal (Apéndice A). ApOs isso, as puérperas controles eram
randomizadas e seguiam o mesmo procedimento. Em ambas as situacdes foram

ratificadas e esclarecidas duvidas e dindmicas da pesquisa.

Os atendimentos ambulatoriais de seguimento eram agendados pelo proprio
pesquisador no Ambulatério de Pneumologia do HJAF, em agenda especifica
para este publico, com horario e método de atendimento padronizado.

4.4 Critérios de incluséo e exclusao

Foram incluidos, os recém-nascidos com diagnoéstico de prematuridade
conforme critérios da Organizacdo Mundial de Saude, com idade gestacional
menor que 37 semanas, a partir da data da ultima menstruacao (DUM) e com
ultrassonografia obstétrica precoce; procedentes de Joinville. Foram incluidos,
como controles, recém-nascidos a termo (maior que 37 semanas de idade
gestacional), a partida da DUM e com ultrassonografia obstétrica e procedentes
de Joinville.

Foram excluidos recém-nascidos os quais ndo completaram seguimento

ambulatorial.

4.5Randomizacao

A randomizacdo constitui uma ferramenta que permite que 0S grupos em
acompanhamento sejam alocados de forma aleatéria. A randomizacdo para
escolha dos controles desta pesquisa utilizou a plataforma on line

randomization.org. As pacientes eram numeradas de acordo com o RO na

sequéncia cronolégica de nascimento. Caso um parto prematuro houvesse
ocorrido, excluia-se da lista e randomizava-se os demais. Eram escolhidos dois

controles para cada caso.
4.6 Amostra

A amostra foi estimada considerando uma prevaléncia de sibilancia de 37%

no primeiro ano (considerando todos recém-nascidos), com uma diferenca a ser
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detectada de 10% entre os grupos com poder de 80% e nivel de significAncia de

5%. Estimou-se um total de 187 bebé (124 controles e 63 prematuros)

4.7 Coleta de dados

O formulério para registro de dados (Apéndice B) aplicado nas gestantes
apos TCLE continha: data da coleta, nome do entrevistador, nimero da
entrevista, nome completo da gestante, registro de atendimento no Micromed®,
telefones de contato e nome do recém-nascido. Dos aspectos demograficos e
clinicos da gestante: idade materna, raca/cor (autodeclarada), estado civil,
profissdo, renda familiar, tabagismo na gestacdo, consumo de alcool, uso de
drogas, uso de medicacbes controladas, pratica regular de atividades fisicas,
relato de infeccdo urinaria, diabetes prévio, hipertensdo arterial sistémica

relatada.

Com relacdo aos aspectos envolvidos no parto: presenca de DHEG.
presenca de DMG, infecdo urinaria (ITU), hemorragia anteparto, corticoide
antenatal, presenca de gestacao multipla, parto prematuro anterior, via do parto,
RUPREME, uso de antibiético.

Com relacao aos dados do nascimento (Apéndice C): género, peso, estatura,
idade gestacional (IG), adequacao da IG, APGAR no 1° e 5° minutos. Para os
bebés admitidos em unidade de terapia intensiva neonatal (UTINEO): presenca
de membrana hialina, uso de surfactante, sepse precoce/tardia, persisténcia de
canal arterial, tempo para inicio de dieta enteral, idade de inicio de nutricdo
parenteral total (NPT), idade de dieta plena, idade de peso recuperado, uso de
VMNI, tempo de VMNI, uso de VMI, tempo de VMI, tempo total de
oxigenioterapia suplementar, presenca de complicacdes (hemorragia
periventricular, enterocolite necrotizante, leucomalacia), peso na alta e idade

gestacional corrigida na alta hospitalar

Com relacdo ao seguimento ambulatorial (Apéndice D): necessidade de
oxigenioterapia domiciliar, tempo de oxigenioterapia domiciliar, uso de
gastrostomia, aleitamento materno exclusivo (AME), tempo de AME, episédios

de sibilancia, idade do primeiro episddio de sibilancia, visitas ao pronto-socorro,
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permanéncia em sala de observacédo, hospitalizacéo, idade da hospitalizacao,
motivo da hospitalizacdo, necessidade de oxigénio na internacdo, necessidade
de unidade de terapia intensiva pediatrica (UTIP), uso de broncodilatadores, uso
de corticoide oral, uso de corticéide inalatério, ingresso na creche, idade de

ingresso na creche, despertar noturno.

4 .8 Andlise estatistica

As variaveis qualitativas foram descritas por suas frequéncias absolutas e
percentagem. As variaveis quantitativas foram apresentadas por suas médias e
desvio padrdo ou mediana e variacdo interquartil. Para comparacdo entre 0s
bebés com e sem sibilancia foi utilizado o T student ou Mann Whitney para as
varidveis quantitativas e o teste qui quadrado para as variaveis qualitativas. A
taxa de incidéncia para ocorréncia de sibilancia ao primeiro ano foi estimada
entre bebés a termo, prematuros e prematuros extremos e ajustada para 1000
bebés/ano. Foi utilizado o Wald test para comparar a tendéncia de mudanca das
taxas de incidéncia pelas categorias de idade gestacional. A ocorréncia de
sibilancia no primeiro ano entre bebés prematuros e ndo prematuros é
apresentada através de uma curva de sobrevida de Kaplan Meier e sua diferenca
avaliada pelo Log Rank test. As variaveis estudadas foram avaliadas de forma
univariada pelo método de Cox Regression para predizer a ocorréncia de
sibilancia. Todas as varidveis com valor de p < 0.10 foram consideradas no
modelo multivariado. Os dados obtidos foram analisados com o uso do software
Statistical Package for the Social Sciences, Version 18.0 (SPSS Inc, Chicago, IL,
USA)

4.9 Aspectos éticos

A pesquisa teve seu inicio apds a aprovacdo do CEP (Anexo 1), cujo nimero
do parecer consubstanciado CAAE n° 80352417.8.0000.5363 que regulamenta
a pesquisa envolvendo seres humanos através da Resolucdo 466/12 do
Conselho Nacional de Saude, do Ministério da Saude, foi aprovado em 14 de

dezembro de 2017. Dessa maneira, todas as orientacdes foram realizadas com
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o direito de recusa e com todas as garantias de se manter a integridade e
privacidade dos dados obtidos correspondente a pessoa da gestante e ao seu
bebé. Toda producao cientifica fica sob responsabilidade do coordenador do

estudo e os dados mantidos em sigilo absoluto.

4.10 Riscos e beneficios

As gestantes tiveram a possibilidade de participar de um estudo cientifico no
seu periparto. Sendo assim, oportunizaram com contribuicdo cientifica para
novos projetos e novas pesquisa. Nesta pesquisa, 0s bebés obtiveram
atendimento ambulatorial, sem atividade intervencionista, mas com orientacdo
de boas praticas pediatricas gerais e de aconselhamento sobre as principais

doencas respiratdrias na infancia.

Sobre o0s riscos, houve supervisdo por parte dos pesquisadores na
salvaguarda dos dados e acolhimento para qualquer alteracdo ou sintomas do
binbmio. Como risco minimo aos pacientes em seguimento ambulatorial citam-
se eventos relacionados ao deslocamento ao hospital e a exposi¢do durante os

periodos de espera para atendimento

4.11 Interdisciplinaridade

A linha de pesquisa na qual esta tese esta inserida apresenta um carater
interdisciplinar, tanto na composicdo das equipes, realizacdo de coletas,
discusséo dos resultados e proposi¢do de novas pesquisa. O envolvimento de
duas instituicbes, MDV e HJAF, também proporcionou uma complementariedade

de acompanhamento para 0s prematuros

A compreensdo desta dimenséo refere-se aos cuidados das equipes de
atencao primaria com foco na assisténcia pré-natal de qualidade e quantidade
adequadas. Com relacdo ao parto propriamente dito, momento Unico para a
familia, a empatia e acolhimento da equipe da maternidade, com colaboracao

direta, promove diferenga consideravel no desfecho.
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5 Resultados e discussao — artigo

Perinatal predictors of wheezing in the first year of life a prospective study in

the south of Brazil

Introduction: Prematurity has been associated with the occurrence of respiratory
symptoms throughout childhood, such as bronchiolitis and pneumonia. The
identification of factors related to respiratory morbidity in childhood has direct
implications for management and prevention. Objective: Evaluate the perinatal
factors associated with wheezing in the first year of life in a prospective cohort of
premature babies at a referral maternity hospital in southern Brazil. Methods:
This is a prospective cohort of premature babies, less than 37 weeks of gestational
age (defined by the Capurro Method or by ultrasound), and non-premature babies.
The sample was non-probabilistic and defined by the ability to schedule follow-
up appointments at the pulmonology outpatient clinic. The incidence rate for the
occurrence of wheezing in the first year was estimated among full-term,
premature, and extremely premature babies and adjusted for 1000 babies / year.
Results: The number of newborns considered in the final analysis was 138
children (64 premature babies and 74 term babies). Regarding the general
characteristics of the mothers, there was a predominance of low education
(65.9%), of white ethnicity (79.7%), with an average age of 26 years. During the
first year of life, 91 children (65.9%) visited the emergency room and 43 (31.2%)
had at least one episode of wheezing. The occurrence of wheezing was 42.6% in
male children (p = 0.010). There was a higher percentage of wheezing episodes
(35.9%) in preterm infants, especially those younger than 33 weeks (45%);
however, this result was not statistically significant (p 0.260). In the multivariate
analysis, only the male gender remained associated with the occurrence of
wheezing in the first year of life (HR 2.24; 95% CI 1.19-4.21; p 0.012).
Conclusions: In this follow-up study, the occurrence of wheezing in preterm
infants in the first year of life was high, with twin pregnancy as the main risk
factors. Outpatient follow-up also showed significant respiratory morbidity, with
the use of medications in large proportions and hospitalizations in intensive care
units. Special attention to multiple pregnancies, more gentle management of
ventilatory support and outpatient follow-up with an emphasis on respiratory care
can help to minimize the impact of this condition in early childhood in our country

Keywords: Prematurity, wheezing, perinatal, infancy

Palavras chave: prematuridade, sibilancia, perinatal e infancia
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Introduction

Prematurity has been associated with the occurrence of respiratory symptoms throughout
childhood, such as bronchiolitis and pneumonia (1,2) In addition, a large number of
unscheduled visits to the emergency room and hospital admissions (3) have been
associated with respiratory causes, resulting in higher economic and family costs (4). Use
of invasive mechanical ventilation, duration of oxygen use, congenital heart disease,
neonatal sepsis and absence of breastfeeding have often been associated with wheezing
after birth (5-8). In the first two years of life, prematurity represents an important risk
factor for hospitalizations for respiratory reasons and admissions to intensive care units
(9,10). However, some other maternal and perinatal factors, such as time of mechanical
ventilation of the newborn, maternal education, twinning and neonatal sepsis, have not

been fully explored in prospective studies of premature infants in southern Brazil.

The identification of factors related to respiratory morbidity in childhood has direct
implications for management and prevention. The International Study of Wheezing in
Infants (EISL) initiative sought to retrospectively detect the occurrence of wheezing in
the first year of life and estimated a high association between wheezing and viral
infection, mainly by the respiratory syncytial virus (RSV) (11). More recently, genetic
profiles have been identified with an increased predisposition to early wheezing (12), as
well as biomarkers related to the development of bronchopulmonary dysplasia (13) and
parameters of neonatal lung function associated with greater respiratory morbidity in the
first year of life (14). In addition, exclusive breastfeeding longer than 90 days has been

described as a protector for respiratory events in the first years of life (15).

In Brazil, prospective studies on premature infants in the first year of life are scarce with
an emphasis on the occurrence of wheezing, respiratory admissions and outpatient follow-
up of these patients. Nunes et al. in a hospital-based study, they found almost 39% of
preterm infants who were admitted to a neonatal ICU and needed to be readmitted after
being discharged during the first year, with two-thirds due to respiratory problems (16).
In another national study, more than 50% of premature babies had respiratory morbidity
during the first year after discharge, with a high percentage of pneumonia and

hospitalization (5).
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The present study aimed to evaluate the perinatal factors associated with wheezing in the
first year of life in a prospective cohort of premature babies at a referral maternity hospital
in southern Brazil. The secondary objective was to assess the respiratory morbidity of

preterm infants from different gestational age groups.

Methodology

Design and Sampling

This is a prospective cohort of premature babies, less than 37 weeks of gestational age
(defined by the Capurro Method or by ultrasound), and non-premature babies born in the
period June to August 2018 in a high-risk tertiary maternity hospital in Joinville, Santa
Catarina. Maternity Darcy Vargas is a reference for high-risk pregnant women attended
by SUS in Joinville (population estimated at 600 000 habitants in 2020 according to
IBGE). The maternity hospital has 20 neonatal ICU beds, a medical residency service in
pediatrics and neonatology, and approximately 7200 deliveries per year. The sample was
non-probabilistic and defined by the ability to schedule follow-up appointments at the
pulmonology outpatient clinic. All premature babies born in the mentioned period were
selected for inclusion in the study, as well as a non-premature baby born on the same day
in the same maternity and selected randomly, by simple drawing (2:1). The follow-up
time was up to one year through routine outpatient consultations (minimum of 1
consultation). The study was approved by the Ethics Committee of the Regional Hospital
Hans Dieter Schmidt, with the number of opinions 2,438,754, on 12/14/2017. Informed

consent terms were applied to those responsible for each research subject.

Collected variables and outcomes.

The maternal variables considered were age, race, education, marital status and family
income. The variables related to peripartum were history of maternal smoking during
pregnancy, consumption of alcohol or illicit drugs, presence of comorbidities
(hypertension, diabetes), presence of pre-eclampsia, hemorrhage, gestational diabetes,
use of antenatal corticosteroids, previous prematurity, via delivery, premature rupture of
membranes, all due to the mother's self-report. The variables related to birth were sex,
weight, height, gestational age, APGAR scale. The variables related to care in the

neonatal ICU were considered the presence of hyaline membrane, use of surfactant,
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diagnosis of early and late sepsis, diagnosis of heart disease, use of enteral diet, age of
full diet, age of weight recovered, use and duration of invasive and non-invasive
ventilatory support, duration of oxygen use, presence of retinopathy, leukomalacia and
ventricular hemorrhage. The variables related to birth and ICU care were based on the
medical record. The baby's wheezing report by the mother and diagnosed by a doctor at
any time after hospital discharge was the main outcome studied. Other outcomes were
considered, such as unscheduled visits to the emergency room, use of oral corticosteroids,

hospital admissions and ICU admissions.

Statistical analysis

Qualitative variables were described by their absolute frequencies and percentage.
Quantitative variables were presented by their means and standard deviation or median
and interquartile range. For comparison between babies with and without wheezing, the
T-student or Mann-Whitney test was used for quantitative variables and the chi square
test for qualitative variables. The incidence rate for the occurrence of wheezing in the first
year was estimated among full-term, premature, and extremely premature babies and
adjusted for 1000 babies / year. The Wald test was used to compare the trend of changes
in incidence rates by categories of gestational age. The occurrence of wheezing in the first
year between premature and non-premature babies is presented through a Kaplan-Meier
survival curve and its difference assessed using the Log Rank test. The variables studied
were evaluated in a univariate manner by the Cox Regression method to predict the
occurrence of wheezing. All variables with a p-value <0.10 were considered in the
multivariate model. The data obtained were analyzed using the Statistical Package for the
Social Sciences, Version 18.0 software (SPSS Inc., Chicago, IL, USA).

Results

The initial sample consisted of 188 children (83 premature and 105 at term). Fifty
newborns did not return for post-discharge follow-up visits (27%). There was no
difference between children without follow-up in relation to the final sample. The number
of newborns considered in the final analysis was 138 children (64 premature babies and
74 term babies). The average follow-up time was 247 days. The average number of
consultations was 2.5. There was a predominance of mothers with low education (65.9%),

of white ethnicity (79.7%), with an average age of 26 years. Seventy-nine mothers (59%)
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had an income below 2 minimum wages and 105 (75%) had a stable union. Only 14
(10.1%) reported smoking during pregnancy. On average, newborns were 36.5 weeks of
gestational age and 2763 grams at birth. During the first year of life, 91 children (65.9%)
visited the emergency room and 43 (31.2%) had at least one episode of wheezing. The

other demographic and clinical characteristics of the sample are described in Table 1.

With regard to maternal variables, twin pregnancy was associated with wheezing episodes
in the first year of life (Table 2). The occurrence of wheezing was 42.6% in male children
(p = 0.010) (Table 3). There was a higher percentage of wheezing episodes (35.9%) in
preterm infants, especially those younger than 33 weeks (45%); however, this result was
not statistically significant (p 0.260).

The presence of early sepsis was 57.7% in babies who wheezed, with a significant
association (p = 0.001). The use of invasive mechanical ventilation was also associated
with wheezing in 50% of babies being followed up in the first year of life (p = 0.019).
(Table 4).

Regarding outpatient follow-up, patients with wheezing episodes had more use of oral
corticosteroids and bronchodilators (p <0.01). In addition, they had a higher number of
visits to the emergency room, hospital admissions for respiratory causes (p = 0.01) and

hospitalizations in intensive care units (p <0.01). (Table 5).

The incidence of wheezing varied according to the gestational age; in extreme premature
infants it presented a rate of 67 cases / child-years per 100 children (95% CI 35-129), for
premature infants between 34 to 36 weeks the rate was 44 cases / child-years per 100
children (95% CI 26 -75) and among newborns aged 37 to 44 weeks of 41 cases / child-
years per 100 children (95% CI 26-64). The ratio of incidence rates to a trend of difference
between the gestational age ranges was 0.79 (95% CI 0.52-1.20, p = 0.275, Figure 1).

In the univariate analysis, the increase in gestational age showed a tendency to protect
against wheezing (OR =0.94, 95% C1 0.87-1.01; p = 0.082). Male newborns, the presence
of multiple pregnancies, early sepsis and use of enteral diet after birth were risk factors

for wheezing (Table 6). In the multivariate analysis, only the male gender remained
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associated with the occurrence of wheezing in the first year of life (HR 2.24; 95% CI
1.19-4.21; p 0.012).

Discussion

In this study, we determined the high incidence of respiratory events in premature patients
in the first year of life, in a prospective cohort, compared to full-term babies. Among the
risk factors surveyed, the male gender, the presence of early sepsis and the use of enteral
diet were associated with episodes of wheezing in the first year. In the multivariate
analysis, both male gender and use of enteral diet were independent predictors for the
occurrence of wheezing in the sample studied.

In a previous study in Latin America, Mallol demonstrated that recurrent wheezing occurs
in 1.6 out of 10 children, with a significant variation in severity and prevalence, with a
high association with viral episodes (3). In a prospective study, Blanken (1) evaluated
3952 children and identified the frequency of day care and hospitalization for
bronchiolitis as factors associated with recurrent wheezing. In our study, the age of
admission to the day care center was late (median 7 months) and was not related to a
greater number of wheezing episodes. Simdes, in a retrospective study, identified a
positive association between family history of atopy, low gestational age and living with
two or more children as risk factors for recurrent wheezing (17). Low gestational age was
associated with a higher incidence of wheezing events in our study, with decreasing
incidence rates as the gestational age increases.

The use of mechanical ventilation was significantly associated with wheezing episodes in
our cohort. The definition of bronchopulmonary dysplasia (BPD) is based on the need for
supplemental oxygen at 36 weeks of corrected gestational age and the time of use of
invasive mechanical ventilation (13,18). Other risk factors are associated with the
development of BPD, such as maternal smoking, fluid overload, genetic predisposition
(19), persistent arterial duct, delayed sepsis, premature rupture of membranes and male
sex (9).

The history of early neonatal sepsis was also associated with episodes of wheezing in the

segment of these patients. Dessardo described in a previous study a pro-inflammatory
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fetal environment (FIRS), with respiratory implications in premature infants, including
repercussions up to the age group of 10 years (20). Jones highlighted the association
between the inflammatory environment among female babies, chorioamnionitis and the

development of chronic childhood lung disease (21).

Our study also demonstrated an important impact on admissions to pediatric ICUs for
respiratory causes in this group, as well as high use of medications such as oral

corticosteroids and bronchodilators.

Our study has some limitations. First, of the total number of children eligible for birth,
there was a loss of follow-up in both the premature and control groups (23% and 30%,
respectively). In the analysis of this subgroup without follow-up, no significant maternal
or perinatal characteristics were found in relation to the group that completed the follow-
up. However, high-cost prospective cohort studies are more scarce in developing
countries. The adoption of prospective follow-up at a single center also does not allow
the main results to be directly extrapolated. Even so, the follow-up time of 1 year, with at
least three face-to-face consultations, provided greater data accuracy, reducing potential

memory biases of those responsible for the children.

Conclusions

In this follow-up study, the occurrence of wheezing in preterm infants in the first year of
life was high, with twin pregnancy, the male gender and the use of mechanical ventilation
as the main risk factors. Outpatient follow-up also showed significant respiratory
morbidity, with the use of medications in large proportions and hospitalizations in
intensive care units. Special attention to multiple pregnancies, more gentle management
of ventilatory support and outpatient follow-up with an emphasis on respiratory care can

help to minimize the impact of this condition in early childhood in our country.
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Table 1. Clinical and demographic characteristics

N %

Low maternal education 91 65.9
White Ethnicity 110 79.7
Family Income <2 minimum wages 79 59.2
Suitable for gestational age 105 76.1
Exclusive breastfeeding> 90 days 71 63.4
Episode of wheezing in the 1st year of life 43 31.2
Visit to the emergency room. 91 65.9
Use of oral corticosteroids. 25 18.1
Use of bronchodilators 40 29
Respiratory cause admission 18 13
PICU admission due to wheezing 7 5

Median IQR
Maternal age (years) 26 20-31
Gestational Age (weeks) 36.5 35-39
Birth weight (grams) 2763  2255-3420
Breastfeeding time (days) 112 60-170
Age of first wheezing (days) 240.3 184-299

Age of admission to daycare (months) 7 6-8




Table 2. Maternal characteristics related to wheezing.

42

Sibilancia
Presente Ausente Total p
(%)
Mother age, years; mean (SD)
Ethnia, n (%) 0,134
White 31(28,2) 79(71,8) 110(200)
Non-White 12(42,9) 16(57,1) 28(100)
Education, n (%) 0,523
<8 Years 13(27,7) 34(72,3) 47(100)
> 8 Years 30(33,0) 61(67,0) 91(100)
Marital status, n (%) 0,146
Married / Stable Union 29(27,9) 75(72,1) 104(100)
Non-Married / Stable Union 14(41,2) 20(58,8) 34(100)
Income, n (%) 0,948
<2 mw 24(30,4) 55(69,6) 79(100)
>2 mw 17(30,9) 38(68,1) 55(100)
Gestational Smoking 0,825
Yes 4(28,6) 10(71,4) 14(100)
No 39(31,4) 85(68,6) 124(100)
Hypertension 0,865
Yes 4(33,3) 8(66,7) 12(100)
No 39(30,9) 87(69,1) 126(100
Hypertensive disease specific to 0,119
pregnancy
Yes 3(15,8) 16(84,2) 19(100)
No 40(33,6) 79(66,4) 119(100)
Multiple Gestation 0,013
Yes 11(55) 9(45) 20(100)
No 32(27,1) 86(72,9) 118(100)
Previous premature 0,220
Yes 6(46,1) 7(53,8) 13(100)
No 37(29,6) 88(70,4) 125(100)




Table 3. Newborn variables related to wheezing (n = 138)
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Wheezing
Yes No Total p
n (%) n (%) n (%)
Genre 0,010
Feminine 17(22,1) 60(77,9) 77(100)
Masculine 26(42,6) 35(57,4) 61(100)
Weight, grams; median (IQR) 2650 (1885/3430) 3020 (2335/3420) 0,148
Premature, <37 weeks 0,260
Yes 23(35,9) 41(64,1) 64(100)
No 20(27,0) 54(73,0) 74(100)
Gestational Age 0,304
24 a 33 weeks 9(45,0) 11(55,0) 20(100)
34 a 36 weeks 14(31,8) 30(68,2) 44(100)
37 a 42 weeks 54(73,0) 20(27,0) 74(100)
Delivery Way 0,906
Vaginal 24(31,6) 52(68,4) 76(100)
Caesarean 19(30,6) 43(69,3) 62(100)




Table 4. Neonatal management variables related to wheezing.
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Wheezing
Yes No Total (%) p
Early Sepsis 0,001
Yes 15(57,7) 11(42,3) 26(100)
No 28(25,0) 84(75,0) 112(100)
Enteral Diet 0,003
Yes 18(51,4) 17(48,6) 35(100)
No 25(24,3) 78(75,7) 103(100
NIV use (h = 136) 0,095
Yes 13(43,3) 17(56,7) 30(100)
No 29(27,4) 77(72,6)
MV use (n=136) 0,019
Yes 13(50,0) 13(50,0) 26(100)
No 29(26,4) 81(73,6) 110(100)
MV time, days; median (IQR) 4(3/12) 7(3/14) 0,738
NIV time, days; median (IQR) 4(1/11) 2(2/4) 0,550

NIV non-invasive ventilation; MV mechanical ventilation



Table 5. Outpatient follow-up variables related to wheezing.
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Yes No Total (%) p
Daycare admission 0,140
Yes 6(50) 6(50) 12(100)
No 37(29,4) 89(70,6) 126(100)
Exclusive breastfeeding 0,372
Yes 33(29,5) 79(70,5) 112(100)
No 10(38,5) 16(61,5) 26(100)
Breastfeeding> 90 days, n (%) (n = 112) 0,409
Yes 19(26,8) 52(73,2) 71(100)
No 14(26,8) 27(65,8) 41(100)
Use of Oral Corticosteroids <0,001
Yes 22(88) 3(12) 25(100)
No 21(18,6) 92(81,4) 113(100)
Use of Bronchodilator <0,001
Yes 35(87,5) 5(12,5) 40(100)
No 8(8,2) 90(91,8) 98(100)
Post-discharge PICU admission 0,001
Yes 6(85,7) 1(14,3) 7(100)
No 37(28,2) 94(71,8) 131(100)
First Aid Service <0,001
Yes 41(45) 50(55) 91(100)
No 2(4,3) 45(95,7) 47(100)
Respiratory Cause admission <0,001
Yes 16(88,9) 2(11,2) 18(100)
No 27(22,5) 93(77,5) 120(100)

PICU pediatric intensive care unit
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Figure 1. Wheezing Occurrence Curve Between Premature and Non-Premature (Kapan-
Meier).
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Figure 2. Wheezing Incidence Rate by Gestational Age Range (per 100 babies)

100

80

Taxa (por 100)

60

40 '}

20
T T T
24-33 sem 34-36 sem 37-44 sem
Faixa de Idade Gestacional

RR=0,79 (95% Cl 0,52-1,20; p=0,275), Wald Test.

47



48

Table 6- Predictors for Wheezing Occurrence (Univariate and Multivariate Analysis)

Variable HR 95% CI Valorp HR 95% CI Valor p

Mother's age 0,99 0,94-1,03 0,558
(Per year of increase)

Mother Education 0,84 0,43-163 0,617
(> = 8 years x <8 years)

Birth weight 1,00 1,00-1,00 0,131
(Per unit of increase)

Gestational age 0,93 0,87-1.01 0,082 1,01 0,90-1,13 0,882
(Per unit of increase)

Newborn Sex 2,11 1,13-3,94 0,019 2,11 1,12-3,98 0,021
(Men x women)

Multiple Gestation (yes X no) 2,06 1,03-4,14 0,041 193 0,68-548 0,218
Premature Previous (yes X no) 1,31 0,54-3,15 0,549
Early sepsis (yes X no) 2,37 1,26-4,46 0,008 1,26 0,29-542 0,754
Daycare (yes x no) 1,24 0,52-3,00 0,627

Ethnicity (white vs. non-white) 0,58 0,30-1,14 0,115

Income (> 2mw X <2mw) 1,03 0,55-1,93 0,927
Smoking (yes x no) 0,76 0,27-2,18 0,617
DHEG (yes X no) 0,42 0,13-1,36 0,147

Gestational diabetes (yes x no) 0,86 0,12-6,29 0,884

Antenatal corticosteroids (yes x 1,10 0,56-2,16 0,771
no)

Childbirth type (cesarean x 0,76 0,42-1,40 0,385
vaginal)

Hyaline Membrane (yes x no) 0,88 0,35-2,25 0,794

MV use 1,82 0,94-352 0,075 0,37 0,09-1,59 0,183
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6 Consideragdes gerais

Neste estudo de acompanhamento, detectou-se elevada ocorréncia de
sibilancia em prematuros no primeiro ano de vida, sendo a gestacao gemelar,
sexo masculino e uso de ventilacdo mecanica os principais fatores de risco.
O seguimento ambulatorial também evidenciou morbidade respiratéria
significativa, com uso de medicamentos em grandes proporcdes, internacdes
por causa respiratérias e admissdes em unidade de terapia intensiva. Deve-
se dar atencdo especial as gestacfes mdltiplas, ao manejo mais gentil no
suporte ventilatério neonatal e no seguimento ambulatorial com énfase nos
cuidados respiratérios para minimizar o impacto desta condicdo na primeira

infancia em nosso pais
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Apéndice A Termo de Consentimento Livre e Esclarecido

MATERNIDADE DARCY VARGAS
TERMOC DE CONSENTIMENTO LIVRE E ESCLARECIDO

A pesquisa “Avaliagio da morbidade respiratéria em prematuros aos
2 anos de idade: coorte prospectiva da Maternidade Darcy Vargas
(Prevention and Evaluation of PFrematurify Respiratory Stress)” tem por chjetivo
comparar a2 ocoméncia de sintomas respiratdrios entre bebés prematuros e
sadios até os 2 anos de idade . A pesquisa sera realizada através de um
guesfionario fechado sobre acontecimentos no parto, durante a intemac&o e em
visitas posteriores no ambulatdrio.

A participacdo no estudo & isenta de despesas e o paciente ndo recebera
beneficio financeiro por participar da pesquisa

Se o (a) senhor (a) aceitar que a cranca sob sua responsabilidade
participe do estudo, serd necessario que responda um questionario com
perguntas referentes ao estado de salde da crianga.

O 5r. (a) pode recusar-se a participar da pesqguisa & ndo havera nenhuma
alteracdo no atendimento a crianga.

Em caso de divida contactar Dr Tiago Neves Veras Fone (47)984015773

A sua participac3o em qualquer tipo de pesquisa & voluntaria. Em caso de
divida gquanto aos seus direitos, escreva para a Comissdo de Etica em Pesqguisa do
Hospital Regional Hans Dieter Schmidt. Enderego Rua Xavier Arp s/n® Baimo Boa

Vista, CEP 89227-680, Joinville-SC. - Telefone 3461 5500

Dr Tiago Neves Veras

Pesquisador principal

Assinatura do responsavel pela crianga



Apéndice B Questionério de inclusédo estudo PEPS

ENTREVISTA — INCLUSAQ ESTUDO PEPS
Critérios Inclusdo (CASO E CONTRLE): = 37 Semanas (Capurro), residir Joinville, aceitar TCLE

Data coleta I I Entrevistador:

Mome Completo da mie

Entrevista n*®

RA:

Contato (2): |

Mome da cianga

Data de nascimento ! I

IDADE MATERMA

O~ 10 & 20 ancs 1- 21 2 30 anos 2- 31 & 35 anos 3- 36 a 40 anos 4- mals de 40 anos 5 indetnido

RAGAICOR (AUTO-DECLARADA)

C-Eranca 1- Megra 2- Parda 3- Amansia 4- Indigena - ignorada

ESC-OLARIDADE (E3TUDOU ATE @UE SERIE]

0 - Zero & quat anos 1- CiRco a ofio anos 2- Move ou mals

ESTADC CIVIL

O Solizira 1- Casada 2- Unifio estivel 3- Separada 4- Divorciada S- Vilva

PROFIZZED

O Desempregada 1- Autdnoma 2- Dulra (espechicaric

RENDA FAMILIAR

o~ MSo possul 1- Menos de 1 5M (<RFS3E) 2- 1 a 1.9 5M (REIET-1873) 3- 2 2 4.9 5M (R 1874~4524) &~

Mials de S5M [=REEES) 5- Mo Intormada

TABAGIZMD NA GEITAGAD

o-MSo 1- Sim, menos de 10 cigarmosidia 2- Sim, mais de 10 cigamosidia

COMEUMD DE ALCOOL [fermentados, dectiladoc)

O~ M8 1- S, menos de 3 doses ra semana 2 S, mals de 3 doses da serman

U0 DE DADOAE (maconha, orack, sooalna)

oMo 1-5m

MEDICAGOES CONTROLADAE

o~ Mo 1- S (especificar

ATIVIDADE FISICA REGULAR (b por cemana) o-NBo 1- Sim
INFECGAD URINARLA RELATADA - Mo 1- 5
DIAEETES FREWID - Mo 1- 5
RIFERTEN3AD ARTERIAL RELATADA - Mo 1- 5

CUTRA MOREIDADE

O~ M8 1- B (especficar:

62

FREEENGA DE DHED oMo 1-5m
DIABETES GEITACIONAL oMo 1-5m
INFECGAD URIMARLE oMo 1-5m
HEMORAAGLS ANTE-PARTO oMo 1-5m

CORTICOIDE ANTE-MATAL

o~ M%o 1- S, parcial 2- Sim, compisin

BEBTAGAD MULTIFLA N0 1-5m
PARTO PREMATURC ANTERIOR N0 1-5m

Via DO PARTO O Wasginal 1- Cesdrea

RUFREME o-M8o 1- 5im, menos de 12 horas 2- Sim, mals de 18 horas
U2D DE ANTIEIOTICD oMo 1-5m

SEXD MAECULING oMo 1-5m

FEED {gramac)

EETATURA joentimetroc)

IDADE GEETACIOMAL [camanac)

ADEGUACED

AFGAR 1% MINUTO

AFGAR £ MINUTO
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Apéndice C Questionéario de inclusdo estudo PEPS UTI Neonatal

ENTREVISTA — ESTUDO PEPS PREMATUROCS DA UTINEONATAL
Critérios Inclusao (CASQ): < 37 Semanas (Capurro), residir Joinville, aceitar TCLE

Data coleta | |

Mome Completo da mae

Entrevistador:

Entrevista n*®

RA

Contato (2):

MNome da cianga

Data de nascimento

EEXD MAECULING N0 1-8m
PEZD (gramac)

EXTATURA [ceniimeiroc)

IDADE GESTACIOMAL jcemanac)

ADEQUACAD O~ ANG 1- PIG 2- GIG
APGAR 17 BIHUTD

APGAR &° MINUTD

CRIE ADMIE RO

MEMERAMA HIALINA o hlio 1-5m
EFURFACTANTE oMo 1-5im
EEPEE PFRECOGCE N0 1-8m
EEPEE TARDIA N0 1-8m
PERZIETENCIA DE CANAL ARTERIAL N0 1-8m
TRATAMENTO DE FCA CLIMICD N0 1-8m
TRATAMENTO DE FCA CIRUAGICD N0 1-8m
TEMPC PARA DMETA ENTERAL (DIAE)

IDADE DE INICHD DE NPT [DIAE]

IDADE DE NETA PLEMA [DIAE]

IDADE DE PEED RECUPERADD

UED DE VHI N0 1-5im
TEMPC DE VNI (DA E)

ULD OE VENTILAGED MECENICA &-NEo 1-5im
TEMPC DE VM [DIAE)

TEMPO TOTAL DE CXIGERID (DIAZ)

HEMORRAGIA PERIVENTRICULAR oMo 1-5m
PREZEMNCA DE ROP o hlio 1-5m
ENTERCCOLITE NECROTIZANTE o hlio 1-5m
LEUCOMALACLA oMo 1-5im
PE3D A ALTA [GRAMAL)

13T A ALTA [EEMANAZ]
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Apéndice D Questionério de inclusédo estudo PEPS ambulatorio

ENTREVISTA — ESTUDO PEPS PREMATUROCS DA UTI NEONATAL
Critérios Incluséo (CASO): < 37 Semanas (Capurro), residir Joinville, aceitar TCLE

Data coleta: ! ! Entrevistador; Entresista n®;
Nome Completo da ma3e; RA:
Contato (2); I Data de nascimento ! ! Peso Estatura

Neme da cianga

Heaccldads da Culgénlc dombcliiar 0- Ko 1 Sim

Tempa de oxlginlo domiolilar [disc)

Uz de conda naccentérioa O~ Mo 1-Sim

Uz de Gactroctomia O~ Mo 1-Sim

Alsitamento materno axclucive {dia)

Guanios spcodics de ciblidnala

Idade do primelro splccdic (mecec)

Vicha ac pronto-sooormo
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Titulo da Pesquisa: Avaliagao da morbidade respiratoria em prematurcs aos 2 anos de idade: coone
prospectiva da Maternidade Darcy Vargas (Prevention and Evaluation of Prematurity

Stress - Estudo PEPS)
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Area Tematica:
Versdo: 1
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Instituigio Proponente: SECRETARIA DE ESTADC DA SAUDE
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Mumero do Parecer: 2438754

Apresentacao do Projeto:

s eventos adversos de baixo pesd ap nascimento na sadde respiratoria das criangas ja esto bem
documentados em literatura, porem mais recentemente o interesse pelas conseguencias observadas em
bebes grandes para idade gestacional tem aumentado1,2. A occorrencia de nascimentos de bebes Grandes
para ldade Gestacional (GIG | acima do percentl 90) esta relacionada a risco aumentado de diabetes tipo 2,
sobrepeso e, possivelmente, asma. O sobrepeso e uma varavel independente para risco aumentado de
asma, porem a associagao entre GIG e incidencia de asma permanece desconhecidal 4. A ccomrencia de
eventos perinatais pode determinar grau significativo de morbidade respiratoria neste grupo de criangas,
com maio nomero de visitas hospitalares, intemagoes, absentelsmo escolar e obitos.

Recentemente, houve um incremento consideravel na tecnologia do cuidado ao pré-termo na Unidade de
Terapia Intensiva Neonatal, fato que garantiu maior sobrevida a este grupo de pacientes. Todavia, a
incidencia de doengas cronicas as quais envolvem desde deficit de crescimento, atraso do desemnvolvimento,
doenca pulmonar cronica 1em tido redugao mais

discreta. Dessa forma, o adequado seguimento apds a alta hospitalar representa uma extensao destes
cuidados empregados na UTI neonatal. Na realidade brasileira ainda s&o escasscos dados deste tipo de
seguimento, representando este um desafic de sande pablica dos mais relevantes.

A transposicio da realidade assistencial de palses desenvolvidos, como Estados Unidos, Reino
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Unido e Canada, para o nosso pals, nao € factivel na pratica. Faz-se necessario estabelecer prionidades no
acompanhamento apos a alta, definindo as situagdes mais prevalentes em nosso meio e direcionando
cuidades em tode Brasil.

Criterios de inclusao (controles): recem-nascidos maiores de 37 semanas de idade gestacional (Data da
altima menstruagio — DUM; ultrassonografia obstetrica precoce, Metodo de Capurro), procedentes de
Joinville. Serfio coletados 2 controles para cada caso.

Criterios de exclusio: perda de seguimento.

Ohjetivo da Pesquisa:

Oibjetivo Geral: Avaliar prospectivamente os agravos respiratonios na populagio de

prematuros ate os 2 anos de idade;

a. Comparar com controles normais episadios de sibilancia recorrente, hospitalizagdes, visitas 4 sala de
emergencia ;

b. Comparar com controles normais o uso de terapia broncodilatador, use de coricoterapia, uso de
antibicticoterapia.

Chbjetivos Especificos: Analisar aspectos perinatais relacionados & incidencia de Displasia

Broncopulmonar;

C. Realizag&o do pré-natal, namero de consultas, peso ao nascimentio, sorologia STORCH, via de parto
Analisar aspecios relacicnados a assistencia neonatal e incidencia de Displasia Broncopulmonar

d. Uso de ventilagao nao-invasiva, estratégias de ventilagao, tempo de oxigenioterapia, tempo de
permanéncia hospitalar

Avaliagdo dos Rigcos e Beneficios:

Analize critica de riscos & beneficios

O presente projeto nEo representa riscos diretos para 08 envolvidos devido & sua caracteristica de coorte
prospectiva (seguimento e aplicagio de questionario), integrada e de ampliagao da assistencia de grupo
infantil de elevado risco para morbidade respiratonia.

Apresenta outrossim aspectos de beneficio na medida que pode gerar dados os quais promovam o
questionamento de hipdteses para futuras pesquisa prospectivas sobre o tema em questio.

Comentarios e Consideragdes sobre a Pesquisa:

Trata-se de uma coorne prospectiva tipo caso-controle, iniciada a0 nascimento & mantida ate os 2 anos de
vida, completos, com possibilidade de extensdo para primedra infancia. Este seguimento ocomera por meio
ambulatorial e em pacientas intemados de 01 de janeiro de 2018 a 31 de
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dezembro de 2018.

Variaveis observadas: peso ao nascer, idade gestacional (em semanas), dados relativos a4 gestagfio
(paridade, aborte, comorbidades, gestagio de risco). Mas visitas ambulatoriais serdo questionades sobre
visitas ap promnto-socorro, internagdes, uso de coricoide oral, hospitalizagdes.

Local da pesguisa: Maternidade Darcy Vargas, Joinville, Santa Catarina (MDV). Trata-se de instituigio a
qual presta senvigos matemo-infantis em Santa Catarina, sendo referencia estadual, com abrangencia em
toda regifio nore do Estado de Santa Catarina, com cerca de 700 partos/imes.

Oz dados obtidos ser&o insendos num bancoe de dados no Microsoft Excel® para Mac (2011) e analisados
estatisticaments com o us0 do software Statistical Package for the Social Sciences, wersion 18.0 (SPSS Inc.,
Chicago, IL, USA). Serfio utilizadas analises de regressdo logistica bivariada e multivariada para comparar
o5 fatores de risco entre prematuros e controles14,15. Os resultados serdo apresentados como OH e IC
95%. As variaveis serao apresentadas com valores significativos para o desfecho descrito. Valores de 0,05
30 considerados significantes.

Diariaments, sara gerado um relatorio no sistema Micromed® (Ferramentas == relatirio de nascidos vivos
=== < 37 semanas), em busca de nascimentos prematuros procedentes de Joinville. Em seguida, serdo
convidados a participar do estude familias com bebes prematuros & familias com bebes a termo (controles).
Serdo utilizados guesticnarios fechados para coleta de dados de bebes prematuros e seus respectivos
controles, por meio de relatorio diario gerado na ferramenta eletronica MicroMed®.

Consideragdes sobre oz Termos de apresentagio obrigatoria:

Apresenta oS doCUMENIoS POFSM SAD NECESSANOS ajustes.

Recomendagoes:

Rewver o termo de compromisso do pesquisador responsavel onde cita a 196/96.

Mo TCLE, colocar o nome do projeto, € 03 dados como numero de documentos do pesquisador 2 do sujeito
da pesquisa.

Conclusdes ou Pendencias e Lista de Inadequagoes:

aprovado a partir do reenvio dos documentos com as recemendagdes solicitadas.

Consideragdes Finais a critério do CEP:

Recomendagdes do relator acatadas e reenviado o projeto comigido conforme solicitado.

Este parecer foi elaborado baseado nos decumentos abaixo relacionados:
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Titulo
SIBILANCIA RECORRENTE NOS DOIS PRIMEIROS ANOS DE VIDA EM
PREMATUROS TARDIOS.

Title
RECURRENT WHEEZING IN THE FIRST TWO YEARS OF LIFE IN LATE
PRETERMS.

Autores
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RESUMO

As doengas respiratorias sdo bastante comuns na infancia e podem
apresentar alta morbidade. Prematuros cada vez mais jovens tem obtido sucesso
em sobrevida, fato este que representa um desafio em seu manejo. Sibilancia
recorrente (SR) constitui um dos diagndsticos sindrémicos mais comuns nos dois
primeiros anos de vida. A sibilancia recomrente no primeiro ano de vida pode ser
definida como 3 episadios de diagnosticados por um médico neste periodo. Além da
prematuridade, a infeccdo pelo virus sincicial respiratoric (VSR) e o tabagismo
passivo tém cormrelacdoc positiva com sibilancia recomente. A prevencdo da
broncodisplasia € um desafioc permeado por diversos fatores de risco e deve ser
buscado para que os custos que as comorbidades associadas reduzam.

Palavras-chaves: prematuridade, sibilancia recorrente, infancia

ABSTRACT

Respiratory diseases are quite common in childhood and may present high
morbidity. More and more young premature infants have been successful in survival,
a fact that represents a challenge in their management. Recurrent wheezing (3R) is
one of the most common syndromic diagnoses in the first two years of life. Recurrent
wheezing in the first year of life can be defined as 3 episodes diagnosed by a
physician in this period. In addition to prematurity, respiratory syncytial virus (RSV)
infection and passive smoking have a positive correlation with recurrent wheezing.
The prevention of bronchodysplasia is a challenge permeated by several risk factors
and should be sought so that the costs that the associated comorbidities reduce

Keywords: prematurity, recurrent wheezing, childhood

1. Doutorando do Programa de Pos-graduagdo em Salde e Meio Ambiente da Universidade da Regido de Joinville,
Joinville, Santa Catarina. Brasil_
2. Doutor em Ciéncias Médicas Universidade de 530 Paulo. Professor Programa de Pés-graduagio em Salde e Meio
Ambiente da Universidade da Regido de Joinville, Joinville, Santa Catarina, Brasil.
E-mail para comespondénciac

mverasiihotrnail. com



INTRODUGAO

As doencas respiratorias sdo bastante comuns na infancia e podem
apresentar alta morbidade. Os cuidados intensivos neonatais apresentaram
consideravel evolucdoc nas dltimas décadas, sobretudo em prevencdo de
complicagbes tais como Displasia Broncopulmonar e Retinopatia da
Prematuridade (BLENCOWE et al., 2013) Prematuros cada vez mais jovens tem
obtido sucesso em sobrevida, fato este que representa um desafio em seu mangjo.
Estrategias de ventilagdo mais pemmissivas, uso de oxigenioterapia suplementar
mais parcimoniosa, cuidados com nutrigdo neonatal e suporte multidisciplinar tem
alterado o panorama no manejo neonatal de bebés extremamente prematuros
(RNEPT), menores de 28 semanas. (I et al., 2013)

A prematuridade encontra-se associada com varias intercorréncias neonatais,
bem como representa um elevado risco para doencas respiratérias na infancia e
este risco € maior entre 0s RNEPT_(PRIANTE et al_, 2016) Todavia, prematuros mais
tardios, com idade gestacional acima de 32 semanas (RNPT), podem apresentar
morbimortalidade respiratérias consideraveis, especialmente bronquiolite viral
aguda, sibilancia recomente e pneumonias bacterianas. (CIUFFINI; ROBERTSON;
TINGAY, 2018)

A maioria dos episodios de sibildncia tem como principais fatores de risco a
prematuridade, fatores genéticos, exposicdo ambiental a alérgenos (ESCOBAR et
al., 2004) e ingresso precoce nas creches (RABINOVITCH et al., 2014) dentre
outros. Sibildncia recorrente (SR) constitui um dos diagndsticos sindromicos mais
comuns nos dois primeiros anos de vida. (SIMOES et al., 2018) Segundo dados do
The International Study of Wheezing in Infants (EISL), o qual padronizou critérios de
investigacdo e diagnostico, SR é definida como trés ou mais episodios de sibilancia
no primeiro ane de vida. (J. et al., 2016)

Estudos de coorte prospectivos tém objetivado identificar as principais
associagbes no desenvolvimento de SR em criangas, especialmente nos
prematuros (CIUFFINI, ROBERTSON; TINGAY, 2018), vidando inclusive desenhar
desfechos compativeis com seguimento clinico posterior. As medidas de funcdo
pulmonar, numerc de intemacgdes, oObitos por causas respiratorias representam
variaveis de destaque nos estudos mais atuais.

O objetivo desta revisdo foi avaliar a incidéncia de SR em prematuros tardios,
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bem como estabelecer possiveis fatores de risco e desfechos respiratorios de
relevancia clinica.

DESENVOLVIMENTO

As referéncia para esta revisdo foram identificadas no PubMed utilizando os
termos “Displasia Broncopulmonar”, “Sibilancia Recorrente”, “Prematuridade tardia”,
“Prematuro”, “Seguimento”, “Desfechos Respiratorios”, “Fungdo Pulmonar”. Foram
incluidos estudos tipo Ensaios clinicos, Revistes sistematicas, Meta-analises,
Ensaios de Coortes; publicados nos dltimos 10 anos, em lingua inglesa. Os artigos
ahead of print também foram incluidos.

Os artigos foram extraidos pelo proprio pesquisador, revisados de forma
independente e, quando necessario, feito contato por meio de correio eletrdnico com
os autores originais ou periddicos respectivos para esclarecimento de duvidas
pertinentes.

As principais vanaveis pesquisadas foram: prevaléncia de prematuridade,
displasia broncopulmonar, numerc de visitas ao pronto-socomo, episodios de
sibildncia, intermacdes por causa respiratoria, internagdes em unidade de terapia
intensiva, dados de fun¢do pulmonar.

Como ja demonstrada na propria selecdo dos tipos de estudo, com énfase em
modelos de maior poder estatistico (excluindo relatos de casos, experiéncias
pessoais); buscou-se minimizar o risco de vieses. Ainda assim, os resultados obtidos
a partir do presente estudo devem ser extrapolados com cautela, tendo em vista a
limitagdo do idioma, periodo do tempo utilizado e unica plataforma de banco de
dados.

A definicdo clinica de broncodisplasia pulmonar vem sendo alvo de intenso
debate desde 2000 e um consenso datado daquela época definiu broncodisplasia
como a necessidade de suporte ventilatorio por pelo menos 28 dias de vida. (EL
MAZLOUM et al, 2014; PRIANTE et al, 2016) A inflamacao alveolar associada a
fibrose broncopulmonar denominada de broncodisplasia tipica decorrente da
ventilagdo mecanica agressiva ndo & tdo prevalente nos dias atuais. Esse conceito
vem sendo sobreposto pela nova definicdo de broncodisplasia que relata uma
simplificacdo estrutural dos alvéolos decorrente da interrupcdo do processo de
formacdo no estagio sacular. (PAPERS et al., 2015) A interrupcdo do crescimento
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alveolar normal ainda ndo tem o seu mecanismo elucidado e a necessidade de
estudos prospectivos, amostras para biomarcadores, assim como estudos que
possam avaliar a severidade e a progressao da doenca pulmonar ainda nao estdo
disponiveis. (MAITRE et al., 2015)

A sibilancia recorrente no primeiro ano de vida pode ser definida como 3
episodios de diagnosticados por um méedico neste periodo (J. et al_, 2016)

A doenca nos dois primeiros anos de vida apresenta diversos fatores de risco,
podendo ser considerada uma doenca multifatorial. Entre os diversos fatores de
risco associados ao seu desenvolvimento, o mais importante & a prematuridade, ja
que esse fator também esta associado ao desenvolvimento pulmonar anormal e
sequelas para toda a vida. (MAUSKOPF et al., 2016) O baixo peso ao nascimento,
histdria familiar, exposicdo ao tabagismo infecdo por virus sincicial respiratario (VSR)
e também contribuem consideravelmente para o desenvolvimento da doenca.
(PEREZ-YARZA et al., 2015) Dentre os fatores de risco encontrados por Kumar et.al,
0s mais significatives sdo: tabagismo matemo, tabagismo passivo pos-natal, parto
cesareo, presenca de corioamnionite, uso intraparto de antibidticos, uso de
esteroides, complicagdes durante a gestacao (hipertensao crdnica, prée-eclampsia,
ecldmpsia, hemdlise, enzimas hepaticas elevadas e reducdo na contagem de
plaquetas, diabete gestacional, ruptura prematura de placenta ou incompeténcia
cervical). (KUMAR et al., 2008) Alguns pacientes prematuros podem permanecer
assintomaticos durante a vida adulta, mas podem ser severamente influenciados e
terem seus sintomas desencadeados pela exposicao a fatores ambientais como o
tabagismo. (EL MAZLOUM et al., 2014) No entanto, apesar do maior cuidado com o
uso de suplementacdo de oxigénio com a menor frag3o inspirada de oxigénio (FiOz)
possivel, estudos demonstram que a prematuridade per se € um fator de risco
importante para o desenvolvimento de doencas respiratorias. (ISLAM et al., 2015;
KUMAR et al_, 2008) Estudos recentes demonstraram que ainda ndo ha evidéncias
suficientes sugerindo que uma das duas formas: pressao nasal intermitente ou o uso
da canula nasal de alto fluxo possa realmente fazer diferen¢a na reducdo da doenca
pulmonar crénica a longo prazo. (MAITRE et al., 2015) Além da idade gestacional,
peso de nascimento, sexo masculino e duracdo do suporte ventilatério no periodo
neonatal constituem. (V.C. et al., 2004)

O crescente aumento da prematuridade ocasionou um aumento na
prevaléncia da broncodisplasia pulmonar, que afeta cerca de 25% dos prematuros
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nascidos com menos de 1.500gr e no caso dos pacientes menores de 26 semanas
de idade gestacional, essa condigdo chega a afetar 68% dos recém-nascidos. (EL
MAZLOUM et al., 2014; STOCKS; HISLOP; SONNAPPA, 2013)

Além da prematuridade, a infectdo pelo virus sincicial respiratorio (VSR) e o
tabagismo passivo tém correlacio positiva com sibilncia recomente. (SIMOES et al.,
2018) A associagdo entre prematuridade tardia e a asma pode ser encontrada até os
7-8 anos de idade, com impactos na funcdo pulmonar quando comparada em
criangas a termo. (MORATA-ALBA et al., 2019)

Em termos de severidade, a frequéncia de hospitalizagdes no primeiro ano de
vida por quadros obstrutivos € significativamente maior no grupo de prematuros
tardios. (KWINTA; PIETRZYK, 2010) Smith ef A/ descreveram 49% de re-
hospitalizacdo no primeiro ano de vida em prematuros com displasia
broncopulmonar. (V.C. et al., 2004)

De todas as doencas pulmonares relacionada a obstrucdo de fluxo de ar, a
broncodisplasia € a que surge mais cedo e que provavelmente tem maior duracgao,
por isso a prevencdo de seu aparecimento & tdo importante. (EL MAZLOUM et al.,
2014) A prevencdo da disfungdo pulmonar ganhou forga com a implantacdo do uso
de esteroides antenatais para a maturacdo pulmonar assim como o uso de terapia
suplementar com o uso de surfactantes durante as primeiras horas de vida. (ISLAM
etal, 2015)

A inflamacdo bronguica persiste ao longo da vida adulta e muitas vezes,
esses adultos nunca chegam a atingir a fun¢do pulmonar esperada e podem ter uma
morbidade maior em relagdo a doengas pulmonares ao longo da vida adulta levando
ao declinio da condicdo respiratoria em um ritmo acelerado. (STOCKS; HISLOP;
SONNAPPA, 2013)

CONSIDERAGOES FINAIS

A prevencdo da broncodisplasia & um desafio permeado por diversos fatores
de risco e deve ser buscado para que os custos que as comorbidades associadas
reduzam. Como essa doenga persiste ao longo da vida destes pacientes, com a
reducdo da sua prevaléncia, busca-se atingir uma reducdo de todos os custos
envolvidos, sejam eles financeiros no sistema de saude (publico ou privado) ou por
absenteismo escolar e laboral (EL MAZLOUM et al, 2014)
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Validation of ROPScore to predict retinopathy of
prematurity among very low birth weight preterm
infants in a southern Brazilian population

Validacdo de um escore (ROPScore) capaz de prever a ocorréncia da
retinopatia da prematuridade em prematuros de baixo peso no sul do Brasil
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RESUMO | Objetivos: Avaliar a sensibilidade, especificidade e
o5 valores de pontos de corte do ROPScore, um escore baseado
em fatores de risco cumulativos capaz de prever a ocorréncia
da retinopatia da prematuridade em prematuros de baixo paso
no sul do Brasil. Métodos: Estudo retrospective por meio de
andlise de prontuirios de todos o5 prematurcs com peso ao
nascer 15007 efou idade gestacional =32 semanas selecionados
para retinopatia da prematuridade em duas instituigdes brasi-
leiras entre agosto de 2009 e dezembro de 2015. Resultados:
O estudo incluiu 322 pacientes. A média do peso a0 nascer foi
de 1181,8 4 92,5 gr e a idade gestacional média foi de 295 +
2,3 semanas. Aincidéncia de retinopatia da prematuridade em
qualquer estigio e retinopatia da prematuridade grave foi de
68,3% e 17%, respectivamente. Os valores do ROPScore variaram
de 8,7 a 19,9. O melhor ponto de corte para sensibilidade
e especificidade foi estabelecido em 11 para retinopatia da
prematuridade em qualquer estigio e 14,5 para retinopatia da
prematuridade grave. Para retinopatia da prematuridade em
qualquer estadiamento, o ROPScore apresentou sensibilidade
de 36,6% (95%IC 97,9-99,3) e especificidade de 35,3% (95%IC
32,3-38,3), valor preditive positive (VPP) de 76,6% (95%IC
74,0-79,2) e valor preditivo negative de 92,3% (1C95% 90,6
94,0). Para retinopatia da prematuridade grave, foi registra-
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da sensibilidade de 100%, especificidade de 57,3% (95%IC
54,2-60,4), valor preditivo positivo de 22% [95%IC 19,4-24,6)
e valor preditivo negative de 100%. Os pontos de corte iden-
tificaram corretamente todos os pacientes que desenvolveram
qualquer estigio ou retinopatia da prematuridade grave no
estudo. Conclusio: O ROPScore foi importante para detectar
pacientes prematuros com risco de retinopatia da prematuridade.
MNesta populagdio, o ROPScore detectou todos os pacientes em
risco para qualguer retinopatia da prematuridade em estigio
e retinopatia da prematuridade grave. Este estudo mostrou
valores semelhantes aocs descrivos anteriormente, validando
com sucesso a ROPScore para detecgdo precoce de retinopatia
da prematuridade em prematurcs de muito baivo peso.

Descritores: Recém-nascido prematuro; Retinopatia da prematu-
ridade; Baixo peso a0 nascer; Fatores de risco; ROPScore; indice
de gravidade de doenga; Cegueira

ABSTRACT | Purposes: To evaluate the sensitivity, specificity,
and cutofl points for the ROPScore, which is based on cumulative
risk factors for the prediction of retinopathy of prematurity (ROFP),
in a population of very low birth weight (BW) preterm infants in
southern Brazil. Methods: The medical reconds of all preterm
infants with a very low birth weight =1,500 g and/or gestational
age 232 weeks screened for retinopathy of prematurity in bwo
Brazilian institutions bebwesn August 2003 and December 2015
were retrospectively reviewed. ROPScores were calculated using
birth weight and gestational age, the use of oxygen therapy with
mechanical ventilation, and weight gain proportional to birth
weight, as Measured at postpartum week six and the need for
blood transfusions. Results: The study cohort included 322
infants with a mean birth weight of 1181.8 £ 292.5 g and mean
gestational age of 25.5 £ 2.3 weeks. The incidences of any stage of
retinopathy of pramaturity and severs retinopathy of prematurity
were 63.3% and 17%, respectively. ROPScore values ranged from
8.7 to 19.9. The best cutofl point for sansitivity and specificity

Thiz content & bcensed under & Creative Commons Attributions 4.0 nfarnationzl Lioorss.
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was 11 for any stage of retinopathy of prematurity and 14.5 for
severe retinopathy of prematurity. For any stage of retinopathy of
prematurity, the sensitivity and specilicity of the ROPScores were
58.6% (35% confidence interval = 37.9%-99.3%) and 35.3% (35%
confidence interval= 32.3%-38.3%), with 2 positive predictive
value of 76.6% (95% conlidence interval = 74.0%-79.2%) and a
negative predictive value of 32.3% (35% confidence interval=
20.6%-54.0%). For severe retinopathy of prematurity, the
sefsilivity was 100% and specificity was 57.3% [95% confidence
interval= 54.2%-60.4%), with positive predictive value of
22% (35% confidence interval= 19.4%-24.6%) and negative
predictive value of 100%. The cutoff points correctly identified
all infants that developed severe retinopathy of prematurity
in this cohort. Conclusions: The ROPScore was useful to
identify preterm babies at rizk for retinopathy of prematurity. In
thiz population, the ROPScore detected all patients at risk for
any stage retinopathy of prematurity and severe retinopathy of
prematurity. The ROPScore values in this study were similar to
those previously described, thereby successfully validating the
ROPScore [or early detection of retinopathy of prematurity in
very low birth weight preterm infants.

Keywords: Infant, premature; Retinopathy of prematurity; Very
lowar birth weeight; Risk factors; ROPScore; Severity of illness index;
Blindnass

INTRODUCTION

Retinopathy of prematurity (ROP) is a proliferative
vitrearetinopathy of the retina, which occurs in preterm
infants and is a major cause of childhood blindness that
can be avoided"*. ROP is a multifactorial disease with
the most important risk factors being low birth weight
(BW) and low gestational age (GAE. Recently, low post-
natal weight gain (WG) has also been determined as an
important predictor for the development of ROP®.
The ROPScore is based on cumulative risk factors for
ROP and is useful for the early identification of patients
whao are at a greater risk for the development of ROP™.
Additional to BW and GA, the ROPScore includes the
use of oxygen therapy with mechanical ventilation, WG
proporticnal to BW, as measured at postpartum week
six, and the need for blood transfusions in order to iden-
tify infants early who are at a higher risk for ROP™. The
ROPScore, as described by Eckert et al.™® is a relatively
simple method, since the information must be submitted
only once at postpartum week six.

The ROPScore is not intended to replace the bino-
cular indirect ophthalmoscopy examination performed
by a well-trained ophthalmologist, which is the gold
standard for the diagnosis of the disease, but rather to
identify patients at a greater risk for the development
of ROP and who will require more frequent ophthal-
mologic evaluations for effective and timely treatment.

Hence, the aim of the present study was to evaluate the
usefulness of the ROPScore to predict the cccurrence of
any stage of ROP and severe ROP in a population at risk
for ROP in southern Brazil.

METHODS

The medical records of all very low birth weight
(VLEW) preterm infants screened for ROP from August
2009 to December 20135 were retrospectively reviewed.
This study was conducted at the Neonatal Intensive Care
Unit (NICU) of the Darcy Vargas Maternity (MDV) and
of the Jeser Amarante Faria Children’s Hospital (HJAF)
in Joinville, 3C, Brazil. Both MICUs attend to patients
from the Brarzilian Public Health System. The study co-
hort included all VLBW preterm infants (BW at birth
1500 g and/or GA =32 weeks) who survived past the
first ophthalmological examination performed between
postpartum weeks four and six to postpartum week 42.
Infants excluded were those with congenital ecular mal-
formations and those transferred to another institution
before the first ophthalmological examination or before
postpartum week 42. Ophthalmological examinations
were conducted in accordance with the Brazilian gui-
delines for screening and treatment of ROP under pupil
dilation (with combined 2.5% phenylephrine and 0.5%
tropicamide eye drops) and were repeated according
to the findings from baseline examinations every one
or two weeks until retinal vascularization was com-
pleted around postpartum week 42 In case of ROP
onset, examinations were performed at shorter time
intervals. An oral 25% glucose solution was used to re-
lieve any discomfort caused by the ocular examination'™.
Clinical outcomes included the occurrence of any stage
of ROP and the development of severe ROP requiring
treatment. Disease stage was recorded according to the
International Classification of ROP form 1984/1987
and was revised in 2005 and the highest stage of ROP
observed during the follow-up period was recorded™""!.
Severe ROP was defined as disease stage 3-5 according
to the Early Treatment for Retinopathy of Prematurity
Randomized Trial"®. Ophthalmological examinations
were performed by the same ophthalmeologist who was
qualified for ROP screening (FZC).

Study approval

The study protocol was approved by the Research
Ethics Committee of the Hans Dieter Schmidt Regio-
nal Hospital of the Secretary of State for Health of the
State of Santa Catarina, according to the Resolution
466/2012 of the Mational Health Council (approval no.
30507514.5.0000.5363).
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Statistical analysis

The sensitivity and specificity of the ROPScore wva-
lues, as well as the positive predictive value (PPV], nega-
tive predictive value (NPV), and 95% confidence interval
(C1) were calculated for any stage of ROP and severs
ROP. All statistical analyses were performed using 188
5P55 Statistics for Windows software (version 23.0; 1BM
Corporation, Armonk, NY, USA).

RESULTS

The study cohort included 322 patients, with males
accounting for 53.7% of the population (n=173). The
majority of patients (82_6%) were of appropriate size for
the GA (AGA), while five (1.6%] were large for the GA
(BGA). The mean BW and GA of the entire cohort were
1181.8 + 292.5 g and 29.5 + 2.3 weeks, respectively.
The mean WG of the entire cohort at postpartum week
six was 4735 + 186.6 g (Table 1).

In the ROPScore =11 group, the mean score was 15.0
+ 2.2 and in the ROPScore 214.5, the mean score was
16.7 + 1.2. As shown in table 2, the incidences of any
stage of ROP and severe ROP in this study were 68.3%
and 17%, respectively. Owerall, 35 patients needed
treatment for ROP stages 3-5. Of these patients, one
had stage 4 disease and five had stage 5. As shown in
table 3, 261 (81.1%) patients required oxygen therapy
with mechanical ventilation, while 173 patients (53.7%)
received blood transfusions.

The ROPScore ranged from 8.7 to 19.9. The best
cutofl points for sensitivity and specificity were esta-

Tabla 1. Damographic charactaristics of the 322 study participants
%) AdEan {min-maxh

Patient (m) 72
Garadar

[EFIS) 173 ({53.7

Famals 145 (46.3)
5G4 514{15.2)

AT 26E (B1.5)

BGA 516§
B i 1181.8 [350-T190% 1.5
GA twealks) 1[5 23-37) 3
WG Eweaak igh 4755 (300-12004 1256
ROFScore frangsd 14.4 B.7-19.9) 18

AGfm approprizts for geetstionsl aje; BGAm b for gectaional age; [min-mane
minimumemaimam: BV birth waighs GAm geststional age; nem numbar of pasents
RO, ratinapathy of pramaturiy; S0Am small for gustational xge: W= weight gain
fram birth b postpartum week £
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Table 2. Damographic characteristics of tha patients with ROPScores
=lland 214.5

ROPScore =11 ROPScore =145
imean + IO imean + D0
Patients (nk 83 157
B i 11434 £ 2751 590.3 + 207 4
GA weaks) 90 £22 I7BEx19
WG g 4815 1 1895 475.1 = 2007
ROFSCcore (rangs) 15022 L

EWm birth waight: Gl gastasianal 2ge; n, number of petients: DO = refincpathy of
pramatarity; WG waeight g=n frem birth to postpartum week § Dzt are precemted
a3 tha mean 1 sfandand devixton.

Table 3. Prevalence of ROP

ROF Stage rumber of patients (n=323)
Hon-ROP patients 102 31.7%)

ROF patients 220 [B2.3%)

Staga 1 54 [25.7%)

Staga 2 51 [28.3%)

‘Staga 37 3 %)

Staga 4" 1 3%

Staga 5 5 (3%

RiOFm ratinapathy of pramaturin; *smvacs HOF=n, 3.

blished as 11 for any stage of ROP and 14.5 for severe
ROP®. For any stage of ROP, the sensitivity and specificity
of the ROPScore were 38.6% (35% C1=97.9%-93.3%)
and 35.3% (95% Cl=32.3%-38.3%), respectively, with
PPV of 76.6% (35% Cl=74.0%-79.2%} and MNPV of
92.3% (23% Cl=90.6%-24.0%). For severe ROP, the
sensitivity and specificity were 100% and 57.3% (35%
C1=54.2%-60.4%), respectively, with a PPV of 22% (35%
Cl=19.4%-24 6%) and MPV of 100%. The cutoff values
correctly identified all infants who developed severe
ROP. Motably, the sensitivity of the ROPScore for severs
ROP was 100%. In this group, the ROPScore correctly
identified all patients with severe ROP.

DISCUSSION

Over the past 10 years, several tools have been
developed to predict the occurrence of ROP based on
cumulative risk factors, such as WINROP (Weight, Insulin-
like Growth Factor-1, Meonatal, ROP)"34 CHOP-ROP
(Children's Hospital of Philadelphia)™, ROPScore™, and
CO-ROP (The Colorade-ROP model)"®. The WINROP
study used the variables of GA, BW, weekly serum 1GF-1
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levels (when blood was collected for other reasons),
and WG. Patient data were entered into a computer
program indicating an alert for patients at risk for ROP
if the measurements varied beyond the curve predic-
ted by the program"®'*. Over the years, through a less
complex algorithm that was more acceptable by the
MNICU team, WINROP has been improved to allow for
more accurate detection of patients at risk for severe
ROPI7. WINROP was validated in different countries,
including Brazil"®. CHOP-ROP is a score that also
analyzes the risk of patients presenting with ROP that
is associated with WG and uses the criteria of GA, BW,
and daily weight measures that were inserted into an
algorithm by the MICU team. This score does not use
serum IGF-1 measurements. However, the requirement
for daily weight makes it difficult to apply in clinical
practice"¥. More recently, the CO-ROP to predict the
occurrence of ROP in preterm infants is in the process
of being validated"®.

ROPScore uses other criteria in addition to BW and
GA. These other parameters are easily accessible, ie.,
use of oxygen therapy with mechanical ventilation; WG
proportional to BW measured at postpartum week six;
the need for blood transfusions; and BW at postpartum
week six. This last parameter is registered only onceina
transversal way, thereby differing the ROPScore from all
of the other algorithms that employ longitudinal diaries
or weekly measures of BW™.

Since the algorithm requires the entry of data only
once, the ROPScore can be easily calculated before the
first ophthalmological examination. In this way, it is
relatively simple to identify following the first ophthal-
malogical examination infants who are at a greater risk
for the development of ROP. The higher the ROPScore,
the greater the risk for the development of any stage
of ROP and of severe ROP. The ROPScore is in the
public domain and can be installed on any Microsoft
Excel-compatible computer’®. The score can be filled
in by the MICU nurse and presented to the ophthalmo-
logist in charge of the screening session, thereby facili-
tating its use in any MICU. The ROPScore was presented
in two previous studies®'™. The epidemiological diffe-
rences between the samples studied in Brazil and the
populations of other countries suggest that the adjust-
ment to the ROPScore cutoff points should be validated
in different populations. For example, an ltalian study
revealed small differences from the results of a study by
Eckert et al.'®, which showed significant statistical re-
sults, suggesting that the ROPScore may be an excellent

tool in prediction of the risk for ROP'™. The present
study showed similar values to those described in both
studies'™"™ performed in other centers that successfully
validated the ROPScore for early detection of ROP in
WLBW preterm infants. In the population studied, the
ROPScore was able to detect all patients at risk of any
stage of ROP and severe ROP.

The ROPScore should not be used to determine ove-
rall screening criteria, but rather to reduce the frequency
of examinations in the same patient who is at risk for
ROP. The ophthalmeological examination conducted by
a well-trained ophthalmelogist using binocular indirect
ophthalmoscopy in the NICU remains the gold standard
for screening for diseases, as the ROPScore was not
developed to replace ophthalmological examinations.

The ROPScore is a helpful algorithm to identify pa-
tients at a greater risk for the development of ROP who
may require more frequent ophthalmologic evaluations
and effective treatment. The greatest benefit of the
ROPScore is the ability to avoid permanent and irrever-
sible blindness. Hence, the ROPScore has emerged as
an important tool that is both accessible and simple to
use for the detection of patients who are at risk for ROP.

What was known before:

Appropriate screening sessions for the detection of

ROFP are costly and create a heavy workload for the

ophthalmologist. Repeated ophthalmological exami-

nations may lead to stress and physical impairment
in systemically compromised infants.

What this study adds:

This study describes the use of the ROPScore in

a southern Brarzilian population of VLBEW preterm

infants who are at risk for ROP with the aim of redu-

cing the excessive number of examinations needed
to screen for ROP among VLBW infants.
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Summary

Social distancing as  public health measure to control the COVID-19 pandemic had a
significant impact on the incidence of hospitalizations for acute bronchiolitis. In Brazil,
children have been out of school and daycare centers have been closed since March 2020.

@ The Author{s) 2020. Published by Oxford University Press for the Infectious Diseases Society of
America. All rights reserved. For permissions, e-mail: journals. permissions@oup.com.

82

¢ uo js=nb Ag £957 1 65/95T LEEDPINEED L 0L MO S UE-SouR ADEDID UGS d No U SpeEse | SdI WOl | papEopIMmog

0Z0Z equsdes g



ABSTRACT

Backgronnd: Interventions to tackle the COVID-19 pandemic may affect the burden of other
respiratory diseases. Considering the repercussion of these unique social experiences in
mfant’s health, this study aims to assess the early impact of social distancing due to the
COVID-19 pandemic in hospital admissions for acute bronchiolitis.

Methods: Data from hospitalizations of acute bronchiolitis in infants under one year were
obtained from the Department of Informatics of the Brazilian Public Health database
(DATASUS) for the period between 2016 and 2020. These data were also analyzed by
macro-regions of Brazil (North, Northeast, Southeast, South and Midwest). To evaluate the
effect of social distancing strategy on the incidence of acute bronchiolitis, the absolute and
relative reduction was calculated by analvzing the vearly subsets of 2016vs2020,
2017vs2020, 2018vs2020, and 201%vs2020.

Resulrs: There was a significant reduction mn all comparisons, ranging from -78% [IRE 0.22
{0.20 to 0.24)] in 2016vs2020 at -85% [IRF 0.15 (0.13 to 0.16)] in 2019vs2020, for the data
from Brazil For analyzes by macro-regions, the reduction varied from -58% [IRR 0.41 {0.37
to 0.45)] in the Midwest in 2016vs2020 to -03% [IRR 0.07 (0.06 to 0.08)] in the South in
2019vs2020.

Conclusions: There was a significant reduction in hospitalization for acute bronchiolitis in

children under one year old. in Brazil. of the order of more than 70% for most analysis. Our
data suggest an important impact of social distance on reducing the transmission of virses related to
acute bronchiclitis. Such knowledge may gnide strategies for prevention of vimsses spread™.

Kev words: COVID-19, tronchiolitis, lockdown, infants, hospitalization

83

SIES T LEEDDINEED | 0L NOp SR UE-S U ADE DI AUCD d No DL Spe0e | [ Bdi iy WOU | P epeTRIMag

0Z0E mqusides of wo 1ssnd fg togzL



INTRODUCTION

According to the World Health Organization's "COVID-19 strategy update”, health
authorities should adopt and adapt measures of distance and movement restrictions at the
population level, besides other public health measures to reduce exposure and suppress vins
transmission. [1] Such measures may impact on the epidemiology of a variety of other
diseases.

Acute bronchiolitis (AB) is among the main commmnicable diseases of childhood and is the
most frequent cause of hospitalization in infants worldwide [2] In Brazil, AB represented
around 6% of total hospitalizations in the age group under one vear old between the 2008-
2015 period. [3]

Respiratory Syncytial Virus (RSV) is the main etiologic agent and has high transmissibility,
especially in autumn-winter months [2] Due to the seasonal epidemiology of bronchiolitis
and regional differences. the peak incidence of hospitalizations is different throughout

Brazil between the months of Febmary and August. [3] The COVID-19 pandemic hit Brazil
mn Febmary 2020, ust before autunm-winter i the southern hemisphere (March to
September) with the first case officially registered in Sio Paulo. Collective measures to
contain the pandemic were implemented i the nuddle of March: social distancing, restriction
of conmmerce activities and non-essential services. Suspension of teaching activities at all
educational levels throughout the country started by mid-March. Additionally, besides overall
hygiene measures and mask protection strategies[4] (with variable degrees of adherence by
the population), children have staved out of schools and daycare centers. since all has been

closed since then.
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Considering the repercussion of these unique social experiences in infants™ health, this study
aims to assess the early impact of social distancing due to the COVID-19 pandemic on

bronchiolitis hospitalizations in infants under one year old, in a large country as Brazil.

METHODS

Data from hospitalizations of acute broncluolitis were obtamned from the Department of
Informatics of Brazilian Public Health System (DATASUS) database
{http://datasus saude gov. br/ywhich provides the diagnosis at hospital admission [5] for the
period of 2016-2020. To assess data the links “Informacdes de Saude™ (Health Information).
{TABNET) — “Epidemiolégicas e Morbidade™ (Epidemiological and Morbidity) —
“Morbidade Hospitalar™ (Hospital Morbidity). “Lista de Morbidade™ (Morbidity List) -
International Classification of Diseases (ICD)) version 10 (acute bronchiolitis - AB—ICDI21)
were used, for the age group of < 1 year old. These data were also analyzed by macro-regions
of Brazil (North, Northeast, Southeast. South and Midwest) and in the months of Jamuary,
February, March, April. May and June of each wvear, since this covers the typical season of
high AB hospitalizations. In order to assess the reliability of the report, ICDPO6 - other
conditions originating in the permatal period (congenital renal failure, neonatal withdrawal
symptoms, wide cranial sutures of newbom, termination of pregnancy e.g. ) was used as
comparisson, since social distancing measures are not expected to have a major impact on
these conditions.

To calculate the incidence of hospitalizations in the public heath system. we used the
followimng foromla: total number of hospitalizations / population mumber by age (per year and
place [Brazil-IBGE]) x 100,000 inhabitants) [6] The Brazilian National Health Agency
provides the percentage of population that has health insurance per year and the same

percentage was excluded from the denominator, as this population use another hospital
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structures, and admissions data are not included in DATASTUS. These percentages means
25.3% in 2016, 23.1% in 2017, 24.4% mn 2018, 24.1% 1n 2019 and 21.2% m 2020 for the
population of children under one vear old. [7] In addition to the closing date of schools, we
used as parameter of social distance the technological information system for tracking urban
mobility by apps of INLOCO. This index exists to assist authorities in targeting public
security, commmunication and health resources and shows the percentage of the population
that is respecting the isolation recommendation. [8] To evaluate the effect of social distancing
strategy on the incidence of AB, the absolute reduction (without social distaneing - with
social distancing) and relative reduction (without social distancing - with social distancing /
without social distancing) was calculated by analyzing the subsets 2016vs2020, 2017ws2020,
2018vs2020 and 2019vs2020. For this analysis, the months of March to June were used
because March is the period of implementation of the social distancing strategy in Brazil in
the year of 2020, including the law to defernune the closing of schools and daycare centers
for infants. [9] Data analysis has been truncated at the end of Tune for the purpose of this
article since there is a delay in data entri.

To calculate the difference in incidence rates between the without and with social distancing
periods, incidence rate ratio (IRR) was used to assess statistical significance. considering a
05% confidence interval (CT). This data analysis methodology is already well documented in
the literature [10-12]

To ensuge quality, two independent authors reviewed all data. This study does not contain
personal or individual data, so it was considered exempt from evaluation by the Research

Ethics Conmmittee.
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RESULTS

From Jamuary 2016 to June 2020, there were 595 482 hospitalizations for respiratory diseases
{all hospitalizations registered for diseases related to the respiratory system) registered in
DATASUS, in children under 1 vear of age in Brazil; AB represented 28.2% (167.870) of
these cases. In the Brazilian public heath system the monthly distribution of the incidence of
hospitalizations in the months from January to March was similar, with a trend of increasing
cases throughout the studied period (2016-2020). The lowest mcidence was observed in
Jamuary 2016 with 489.4 / 100,000 and the highest in March 2019 with 2491.5 / 100,000
hospitalizations. In the period from April to May, the years 2016 to 2019 kept the increase
trend in the incidence of hospitalizations. In June of the vears 2017, 2018 and 2019 there was
a slight reduction in incidence. In that same period, in the year 2020, there is an observable
drop in incidence, with numbers ranging from 379.4 / 100,000 in April to 106.6 / 100,000 in
June. In the period from January-June of the years 2016 to 2020 the incidence was 1682.8 /
100,000 (2016), 2207.1 7 100,000 (2017), 2171.1 / 100,000 (2018), 2599.7 / 100,000 (2019}
and 574.2 / 100,000 (2020}, respectively (Figure 14).

When comparing the subsets of March / June 2016, March / June 2017, March / June 2018
and March / June 2019 with March / June 2020, there was an expressive reduction in all
comparisons, with reductions ranging from -78 % [IRR 0.22 (0.20 to 0.24)] in 2016vs2020 to
-85% [IRE.0.15 (0.13 to 0.16)] in 2019vs2020 (Figure 1B and Table 1). Conversely,
hospitalizations for other conditions originating in the perinatal period varied little in the
same periods (Figure 1B). The data obtained by the INLOCO application show that, in the
period from March to June 2020, the average social distance in Brazil remained at 47.3%.
When comparing the subsets by macro-regions of Brazil (2016vs2020, 2017vs2020,
2018vs2020 and 2019vs2020), there was also an expressive reduction in all comparisons. In

the North region. there was a decrease in the incidence of hospitalizations that varied from -
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78% [IRK. 0.22 (0.19 to 0.24)] n 2016ws2020 to -87% [IRR 0.13 (0.11 t0 0.13)] in
2017vs2020. In the Northeast, the reduction ranged from -80% [IRR 0.19 (0.17 to 0.22)] n
2016vs2020 to -88% [IRRE 0.11 (0.10 to 0.13)] in 201%vs2020. For the Southeastern region. a
reduction was observed that fluctuated from -75% [IRR 0.24 (0.23 to 0.26)] m 2016vs2020 to
-81% [IRR 0.18 {0.17 to 0.19)] in 201%vs2020. The Southern region had the greatest impact,
with a drop in incidence ranging from -90% [IRR 0.10 (0.09 to 0.11)] in 2016vs2020 to -93%
[IRE. 0.07 (0.06 to 0.08)] in 2019vs2020. In the Midwest region. the variation was of -58%
[IRE. 0.41 (0.37 to 0.45)] in 2016vs2020 to -86% [IRR 0.14 (0.13 to 0.15)] in 2019vs2020 mn
the mcidence of hospitalizations.

The total absolute number of hospitalizations, the incidence of hospitalizations per 100,000
mnhabitants (= 1 year old) and the comparisons between hospitalizations in the period,

between 2016 and 2020, are shown in Table 1.

DISCUSSION

To the best of our knowledge, this study is the first to assess the impact of social distancing
nterventions in reducing hospitalizations due to AB in Brazil. using a temporal trend
analysis. Also noteworthy is the fact that inferventions to control the COVID-19 pandemic in
schools (extended to daycare centers) [13] were implemented by Educational Ministry of
Brazil at March 17, few days before the beginning of autumn season on southern hemisphere,
a period of historical significant increases in hospitalizations for bronchiolitis. In addition
probably no other country in the Southern hemisphere has such robust national and regional
epidemiological data, considering the population size, the viral seasonality and the higher
mncidence than in developed contries. [14]

Our results show a annual increase in the incidence of hospitalizations for AB in the past few

vears, similar to studies carried out in developing countries. [2] Since 2016, the peak of
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mcidence begins in March and April. and goes on until July. In 2020, however, there was an
abrupt decline in the monthly incidence of hospitalization due to AB that coincides with the
implementation of the social distancing measures. Our analysis of the DATASUS dataset
detected a reduction of more than 70% in hospital admissions coded for AB in infants
vounger than one vear in all regions of the country and the April- Tune incidence of AB
admissions in 2020 was the lowest for the past 5 years.

Even when anmual and geographical variations [15,16] were considered, in 2020 there was
an impressive decline in admissions. The absolute number of bronchiolitis admissions in
Brazil in April range from 3,391 (2016) to 7,356 (2019) and at June from 6.214 (2016) to
5,836 (2019). In 2020 those absounte mumbers fell to 733 in April and 206 in June [5] In
addition less than 1,000 registered bronchiolitis hospitalizations is a rare event in Brazil,
even during summer season in Brazil (December or January).

The mpact of social distancing interventions has been reported in some studies (some still in
the pre-publication stages). Studies conducted in pediatric emergence department settings in
Italy [17-19] reveal a marked change in the pattern of care and hospitalizations, with a
significant reduction. especially in respiratory infections. of up to more than 90%. [18] In
France, a time series analysis of more than 8§71 000 pediatric emergency visits found a
significant decrease over 70% in infectious diseases spread by air or fecal-oral route:
common cold, gastroenteritis, bronchiolitis, acute otitis, associated with school closure and
lockdown due to COVID-19. [20] So, our resulis could be considered in line with these
studies, mcluding the high percentage of reduction of cases.

Before the COVID 19 pandemics, studies that addressed changes i the pattern of social
contact and school closures in diseases such as measles, influenza and H1N1 pointed out to

the effect of such measures in slowing the transmission of diseases and mitigating the mmpact
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of the epidemic.[21-23] Our data suggest that the measures applied to the control of COVID-
19 also have a critical impact on the spread of AB.
The impact of each preventive action is very difficult fo acsses. Social distancing was
accompanied by many measures, as the widespread use of masks.[24] recommendations for
hand washing and the use of gel alcohol before and after contact with other people and
manimate objects, which are in line with guidelines to controlling the transmission of
mfection by RSV and other etiologic agents related to AB, at the population level. [25]
Some other behavioral changes in a pandemic context may also influence our results, such as
avoidance of looking for health care in a hospital or clinic. Nonetheless. it could be an reason
for reduction only in mild AB episodes and our study addresses only AB requiring
hospitalization. sometimes with serious signs and symptoms. [26] As the dynamics of SARS-
CoV-2 interaction with others respiratory vimses is not fully understood, other factors as an
decreased susceptibility to other viruses due to the colonization of the nasopharynx for
SARS-CoV-2 could be an issue. However, as respiratory coinfection or codetection rates with
SARS-CoV-2 up to 26.1% are reported, this rationale does not explain our findings
completely.[27]

Further, it could be questioned why the social distancing had a higher impact in reducing
transmission of RSV and other AB-related viruses than in SARS-CoV-2, considering that the
basic reproductive number (R0} of 5V, which is the most frequent cause of bronchiolitis, is
around 3.0.[28.29] and the RO estimated of SARS-CoV-2 between 2.0 to 3.5 [30]
However. the actual of SARS-CoV-2 RO could be higher (5.7 (95% CT 3.8-8.9) [31] which
could explain impact of social distancing in the incidence of AB compared to COVID-19, as
respiratory virses share similar routes of transmission.

Condueting a retrospective study has some limitations, especially in the context of a
pandemic. The biggest one refers to the fact that we use a database that is filled by third
parties. To minimize this impact and ensure that the data is treated reliably, we captured data

after two months of the month of hospitalization According to our previous experiences, [10—
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12] this period is sufficient for the base to present the final mumbers or very approximate
values, since the data are included based on the Hospitalization Authorizations forms, in
Brazil ATH (hospital admission authorization). In addition. we used ICDPO6 - other
conditions originating in the periatal period, as comparison.

In summary, the incidence of hospitalizations related to AB was importantly reduced after the
unplementation of the social distancing measures. To our knowledge, such epidemiclogy
changes in AB-related hospitalizations during South henusphere aufummn-winter season in
Brazil have not been previously reported. .

CONCLUSIONS

Onur data provide novel and significant evidence of huge impact of social distancing measures
in reducing of spread of AB-related viruses. Further, we hope that our results can help in the
planning preventive strategies in the post-COVID-19 era. Data presented here is probably
usefil in the planning of firther studies and may help clarify how distancing measures or

environmental protection of viral dissemination may affect the burden of AB.

10

91

L MO SR MBS U ADERID AUCD d No S SREDE [ B0 WU | D eREcRIMO]

YE50 L0

S5ZL G585 L BE0 Py

£

ZoZ mauwsydss o vo isenb g

0



NOTES

Contributions of each author: Frederico Friedrich participated in the conception and design
of the study, acquisition analysis and interprefation of data; elaborating the article and
reviewing it critically. Talitha Comar participated in the conception and design of the study,
analysis and inferpretation of data, elaboratmg the article and reviewing it critically and
Leonardo A Pinto participated in the design of study, analysis and interpretation of data;
writing the article and reviewing it criticallv. Renata Ongaratto, Tiago N. Veras, Marcelo C.
Scotta, Renato T. Stein, Magali Santos Lumertz and Marcus Herbert Jones participated in the
acquisition, analysis and inferpretation of data; article writing and critical review. All the
authors approved the final version for publication.

ACENOWLEDGMENTS:

The authors acknowledge the Brazilian Health Institutions that developed the DATASTS
database and made it available to universities and researchers: Department of Informatics of
the Unified Health System and Ministry of Health. We acknowledge the excellent work of
DATASUS data review carried out by the students of the School of Medicine of the
Pontifical Catholic University of Rio Grande do Sul (PUCES), Alice Corso Enet, Eduarda
Tassoni Kafer. Carolina Fontana Irschlimger, Laura Provenzi Lucas Montiel Petry and
Martina Lopez Torres.

FUNDING:

The present work was carried out with the support of the Coordination of Improvement of
Personne] Higher Education - Brazil (CAPES) - Financing Code 001. The funders had no role
mn study design data collection and analysis, decision to publish. or preparation of the
manuscript.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of inferests.

11

92

L MO R e -SouBADE DI oD d no’ Swuapese | [ Bdi WO paneca]

L0

i

SIEST LBED DINES

95ZL 6

sEqusidss o uo 1s=nb dg

0Z0Z



REFERENCES

1.

10.

World Health Organization (WHO). COVID- 19 Strategy Update. 2020. Available at:
https:/www who int/docs/defanlt-source/coronaviruse/ covid-strategy-update-
14april2020 pdf?sfursn=2%da3bal_19&download=true. Accessed 25 July 2020.

Nair H. Nokes DI, Gessner BD, et al. Global burden of acute lower respiratory
infections due to respiratory syncytial vinus in young children: a systematic review and
meta-analysis. Lancet 2010; 375:1545-1555. Available at:
https://pubmed ncbi nlm nih gow/20390493/ Accessed 17 July 2020.

Tumba K Comaru T, Machado C, Ribero M. Pmto LA Temporal trend of
hospitalizations for acute bronchiolitis in infants under one year of age m Brazil
between 2008 and 2015. Rev Paul Pediatr 2020; 38:7. Available at:
http:/fwww. scielo br/scielo php 7script=sci_arttext&pid=50103-

05822020000100403 &t Ing=en.

Coronavirus: what you need to know and how to prevent contagion. 2020. Available
at: https://coronavirus. saude gov.br/. Accessed 17 July 2020.

Health Information (TABNET) - DATASUS. Available at:

hitps://datasus saude gov br/informacoes-de-sande-tabnet/. Accessed 23 Tune 2020.
Population Projections | IBGE. 2018. Available at:

hitps://www ibge gov br/estatisticas/sociais/populacao/9109-projecao-da-

populacao htmiedicac=21830&t=resultados. Accessed 8 June 2020.

National Supplementary Health Agency (ANS) - TABNET. Available at:

hitp://ans gov br/anstabnet/# Accessed 23 June 2020

Social Isolation Map | COVID-19 | Coronavirus in Brazil | Inloco. Awvailable at:
hitps://mapabrasileirodacovid mloco com br/pt/?  hese=227211714.2 1592035513076
&  hste=227211714.541c82021e00df834cebeffTc Tedoed7. 1588100000165.15010018
00275.15920070651090.4&  hsfp=1821503003 &hsCtaTracking=68943485-8ed>-
4dof-Bac0-af7c3ce710a2%7C45448575-c1a6-42c8-86d9-c68a42fa3fec. Accessed 23
June 2020.

Provides for the regulation and operationalization of the provisions of Law No. 13,970
of February 6, 2020, which establishes measures to deal with the public health
emergency of infernational importance arising from the coronavirs (COVID-19) -
Ordinanc. 2020. Available at: https://www.in gov br/web/dow-/portaria-n-356-de-11-
de-marco-de-2020-247538346. Accessed 2 September 2020.

Friedrich F. Valadio MC, Brum M. et al Impact of maternal dTpa vaccination on the

12

93

JIOD \SiPI UB =SB ADEDID LGS d Nd" 20U SpEDE | SOL I LWSU | D SDECHUAMEC

Lol

B0

SIEST LEEDDINE

ooz mawsidss of wo Esnb fg o2



11.

12.

13.

14.

15.

16.

17;

18.

19.

incidence of pertussis in voung mfants. PLoS One 2020; 15:¢0228022. Available at:
https:/'doiorg/10.1371journal pone 0228022, Accessed 8 June 2020,

Scotta MC, Paternina OF. Lumertz M5, Jones MH, Mattiello E_ Pinto LA Early
impact of universal varicella vaccination on childhood varicella and herpes zoster
hospitalizations in Brazil. Vaccine 2018; 36:280-284.

Scotta MC, Veras TN, Klemn PC. et al Impact of 10-valent pnevmococcal non-
typeable Haemophilus influenzae protein D conjugate vaccine (PHID-CV) on
childhood pneumonia hospitalizations in Brazil two years after infroduction. Vaccine
2014; 32:4405-4400

Provides for the substitution of face-to-face classes with classes in digital media while
the New Coronavirus - COVID-19 pandemic sifuation lasts (Ordinance No. 343, OF
March 17, 2020 - DOTJ - National Press). 2020, Available at:

https:/fwwnw_in gov. br/en‘web/dow/-/portaria-n-343-de-17-de-marco-de-2020-
248564376, Accessed 2 September 2020.

Mallol J, Garcia ML, Solé D, et al International prevalence of recurrent wheezing
during the first vear of life: Variability, treatment patterns and use of health resources.
Thorax 2010; 65:1004-1009. Available at: hitp://thorax bmj.com’. Accessed 6
September 2020.

Noveroske DB, Warren JL, Pitzer VE, Weinberger DM. Local variations i the timing
of RSV epidemics. BMC Infect Dis 2016; 16:674. Available at:

https:/bmeinfectdis biomedcentral com/articles/10.1186/512879-016-2004-2.
Accessed 20 July 2020.

Darniot M. Pitoiset C. Milliére L. et al. Different meteorological parameters influence
metapnenmovirus and respiratory syncytial virns activity. J Clin Virol 2018; 104:77—
82_Awailable at: hitps://pubmed nebi nlm mih gow/ 29763837/, Accessed 20 July 2020
Cozzi G, Zanchi C, Gaangreco M. et al. The impact of the COVID- 19 lockdown in
Ttaly on a pediatric emergency setting. Acta Paediatr 2020; -apa. 15454 Available at:
https://onlnelibrary wiley.com/doi/abs/10.1111/apa. 15454, Accessed 20 July 2020
Manzoni P. Militello MA, Fiorica L, Cappicllo AR, Manzionna M. Impact of
COVID- 19 epidemics in paediatric morbidity and utilisation of Hospital Paediatric
Services in Italy. Acta Paediatr 2020; apa.15435. Available at:

https:/onlinelibrarv wilev.com/doi/abs/10.1111/apa. 15435, Accessed 25 Julv 2020
Iozzi L, Brambilla I, Foiadelli T. Marseglia GL, Ciprandi G. Paediatric emergency
department visits fell by more than 70% during the COVID- 19 lockdown in Northern

13

94

L 1100 Sp U =S U AR DI AW d no' 20U SDe0E [ S LIS D SpETLAOC

[\

L 6585 LERDDIEE0 L

0202 mqusydes g vo jsenb Ag £o52



20.

21.

2.

3.

M4

25,

26
27

Italy. Acta Paediatr 2020; :apa.15458. Available at:

https://onlinelibrary wiley.com/doi/’abs/10.1111/apa. 15458, Accessed 25 July 2020.
Frangois A, Naim O, David DY, Mathilde F. Vincent G. Alexis F. Romain G, Valérie
5B, Romain B, Alain LU, Dominique BN, Laure BDS. COVID-19 pandemic: Impact
caused by school closure and national lockdown on pediatric visits and admissions for
viral and non-viral infections, a time series analysis | Clinical Infectious Diseases |
Oneford Academic. Clin Infect Dis 2020; Available at:

hitps://academic oup.com/cid/article/do1/10. 1093/cid/c1aa710/5850010. Accessed 17
July 2020.

Kawano S, Kakehashi M. Substantial Impact of School Closure on the Transmission
Dynamics during the Pandenuc Flu HIN1-2009 in Oita, Japan. PLoS One 2015;
10:e0144830 . Available at: hitps://dx plos org/10.1371/journal pone 0144839
Accessed 20 July 2020.

Klinkenberg D, Hahné SIM, Woudenberg T, Wallinga J. The reduction of measles
transmission during school vacations. Epidenuology 2018; 29:562-570. Available at:
https://pubmed ncbi nlm nih gow20620040/. Accessed 20 July 2020.

Luca GD. Eerckhove KV, Coletti P, et al. The impact of regular school closure on
seasonal influenza epidemics: A dafa-driven spatial transmission model for Belgium.
BMC Infect Dis 2018; 18:29. Available at:

https:/bmeinfectdis biomedcentral com/articles/10.1186/512879-017-2934-3.
Accessed 20 Tuly 2020.

National Health Surveillance Agency. Technical Note mumber 04-2020 GVIMS-
GGTES-ANVISA-ATUALIZADA - Search - Anvisa. 2020. Available at:
http://portal anvisa.gov.br/resultado-de-

buscaZp p id=101&p p lifecycle=0&p p state=maximizedd&p p mode=viewdp p
col_id=column-

1&p p col count=14& 101 struts action=/asset_publisher/view contentf 101 asset
EntryId=57665704&_101_type=document &redirect=http://p. Accessed 20 July 2020
Ralston 5L, Lieberthal AS, Meissner HC, et al Clinical practice guideline: The
diagnosis, management, and prevention of bronchiolitis. Pediatrics. 2014; 134:e1474—
e1502. Available at: www pediatrics.org/cgi/'dod/10.1542/peds. 2014-2742. Accessed
20 July 2020.

Meissner HC. Viral bronchiolitis in children N. Engl J. Med. 2016; 374:62-72.

Kim D, Quinn J. Pinsky B, Shah NH, Brown I. Rates of Co-infection between SARS-

14

95

L MO R B =S 0UR ADEDID AUC D J NO 20 SREDE | BRI WO DEDe0RIMG]

Y50 L0

SIES T BT Dy

mEqusdes o wo jsanb A cog2L

0Z0E



28

20,

30.

3L

CoV-2 and Other Respiratory Pathogens. JAMA - J. Am Med. Assoc. 2020;
323:2085-2086. Available at: /pmc/articles PMC7160748 Treport=abstract. Accessed
6§ September 2020.

Reis T, Shaman J. Sinmlation of four respiratory viruses and inference of
epidemiological parameters. Infect Dis Model 2018; 3:23-34. Available at:
hitps:/'pubmed ncbinlm nith gow/30839012/ Accessed 4 August 2020,

Reis T, Shaman J. Retrospective Parameter Estimation and Forecast of Respiratory
Syncytial Virus in the United States. PLOS Comput Biol 2016; 12:e1005133.
Available at: hitps://pubmed ncbinlm nih gov/27716828/. Accessed 4 August 2020.
Wang ¥, Wang ¥, Chen Y, Qin Q). Unique epidemiological and clinical features of the
emerging 2019 novel coronavirus pneumomnia (COVID-19) implicate special control
measures. J. Med. Virol 2020; 92:568-576. Available at:

https:/‘pubmed ncbinlm nih gow/32134116/. Accessed 4 Angust 2020,

Sanche 5. Lin YT, 3u C, Romero SE, Hengartner N, Ke B High Contagiousness and
Rapid Spread of Severe Acute Respiratory Syndrome Coronavirus 2. Emerg Infect Dis
2020; 26:1470-1477. Available at: https://pubmed ncbi nlm nih gow/32255761/.
Accessed 4 August 2020,

15

96

I O N (L =L O AT N LAY o M LN S Sy Y WL | [ SRETLLGC)

VEE0 LD

SIEST | BRI Dy

0z mqusidss o uo 1esnb g £ogZL

.



Figure Caption
Figure I. Monthly distribution of mcidence of hospitalizations for acute bronchiolitis in

children under one year of age in Brazil (2016-2020).

Table Caption
Table I Total absolute number and mcidence of hospitalizations for acute bronchiolitis
from 2016 to 2020 in cluldren under 1 year of age in Brazil and Brazilian macro-

Tegions.

Figure legends1B

ICDP96 Other conditions originating in the perinatal period
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Table I.Total absolute number and incidence of hospitalizations for acute bronchiclitis from 2016 to 2020
children under 1 year of age in Brazil and Brazilian macro-regions.

IRR: Incidence rate ratio. C1: Confidence interval. * Incidence number. *p<0.05.
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Figure 1
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