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Resumo

Introducgéao: O Virus Sincicial Respiratério (RSV) representa a principal causa de infe¢cdo aguda do trato respiratério inferior em criangas
até aos 5 anos de idade. Apods o inicio da pandemia da COVID-19 em 2020, foi necessario implementar medidas de controlo, que
afetaram igualmente a atividade do RSV. Objetivos: Estudar o perfil epidemiolégico do RSV em utentes pediatricos que recorreram ao
Centro Hospitalar da Pévoa de Varzim - Vila do Conde, no periodo de 1 de setembro de 2019 até 31 de marco de 2022. Metodologia:
Estudou-se os resultados da pesquisa de RSV por Reacdo em Cadeia da Polimerase, através da consulta de registos existentes no
SISLAB®. A sua sistematizacdo realizou-se no IBM SPSS Statistics 28. Resultados: A atividade do RSV na época sazonal de 2019/2020
iniciou na semana 49 de 2019 e terminou na semana 11 de 2020. Na época sazonal de 2020/2021 néo se registaram casos de infecao.
Registou-se atividade do RSV da semana 24 de 2021 até a semana 3 de 2022. Entre 2019 e 2020, as criancas com idade inferior a 13
meses representaram 57,1% dos casos de infecéo, e entre 2021 e 2022, 24,3%. Conclusao: A auséncia de atividade do RSV coincidiu
com a implementacdo de medidas de controlo da COVID-19. O surto inter-sazonal registou-se apds a flexibilizacdo das mesmas,
observando-se assim um perfil epidemioldgico do RSV diferente do habitualmente registado em Portugal.

Palavras-chave: Virus Sincicial Respiratério, epidemiologia, COVID-19, SARS-CoV-2, surto de doenca.

Abstract

Introduction: Respiratory Syncytial Virus (RSV) represents the main cause of acute lower respiratory tract infection in
children up to 5 years of age. After the COVID-19 pandemic started in 2020, it was necessary to implement control
measures that also affected RSV activity. Objectives: Study the epidemiological profile of RSV in paediatric patients who
attended Centro Hospitalar Pévoa de Varzim - Vila do Conde, from September 1,2019, to March 31,2022. Methodology:
We studied the results of RSV screening by Polymerase Chain Reaction by consulting existing records in SISLAB®. Data
analysis was performed in IBM SPSS Statistics 28. Results: The activity of RSV in the 2019/2020 season started on week
49 of 2019 and ended on week 11 of 2020. In the 2020/2021 season, there were no cases of infection. RSV activity was
recorded from week 24 of 2021 until week 3 of 2022. Regarding RSV infection in children under 13 months, it represented
57.1% of infection cases, between 2019 and 2020, and 24.3% between 2021 and 2022. Conclusion: The absence of RSV
activity coincided with the implementation of COVID-19 control measures. We registered an inter-seasonal outbreak
of RSV after those control measures were relaxed, thus observing an RSV epidemiological profile different from that
normally recorded in Portugal.
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1.INTRODUCAO

O Respiratory Syncytial Virus (RSV) tem um grande impacto
socioecondmico nos sistemas de salide uma vez que representa
a principal causa de infecdo aguda do trato respiratério inferior
em criangas até aos 5 anos de idade (Centers for Disease Control
and Prevention (CDC), 2021). Estas sdo normalmente expostas
a este virus em creches ou escolas, e a sua transmissdo da-se
por contacto direto ou contacto indireto (Centers for Disease
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1.INTRODUCTION

The Respiratory Syncytial Virus (RSV) has a major
socioeconomic impact on health systems since it represents
the leading cause of acute lower respiratory tract infection
in children up to 5 years old (Centers for Disease Control and
Prevention (CDC), 2021). These children are usually exposed to
the virus in day-care centers or schools, and its transmission is
through direct or indirect contact (Centers for Disease Control
and Prevention (CDC), 2021; Cohen et al, 2021). The vast
majority are infected at least once by the age of two (Smith
et al,, 2017) and reinfection throughout life is common, since
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Control and Prevention (CDC), 2021; Cohen et al, 2021). A
grande maioria sdo infetadas pelo menos uma vez até aos dois
anos de idade (Smith et al., 2017) e a reinfecdo por este virus
ao longo da vida é comum, uma vez ndo confere imunidade
completa (Kimberlin et al., 2021; Zheng et al., 2021).

Para prevenir doenca grave e hospitalizagao em criancgas
com risco elevado, a American Academy of Pediatrics (AAP)
recomenda a utilizagdo do anticorpo monoclonal, Palivizumab,
durante os meses de maior incidéncia como imunoprofilaxia
(Kimberlin et al., 2021).

Os sintomas clinicos provocados pelo RSV nédo sao
especificos, pelo que a confirmacéo laboratorial é necessaria
para diferenciar a infecdo causada por estes virus (Barr &
Graham, 2021; Centers for Disease Control and Prevention
(CDQ), 2021; Mammas et al., 2020). O Reverse Transcriptase-
Polymerase Chain Reaction (RT-PCR) é o teste mais utilizado
para o seu diagndstico. Alguns kits comerciais disponiveis
no mercado sdo ensaios multiplex que permitem a detecao
simultanea de multiplos virus respiratérios (Barr & Graham,
2021; Centers for Disease Control and Prevention (CDC), 2021;
Kimberlin et al., 2021).

A 11 de marco de 2020 a Organizagdo Mundial de Saude
(OMS) declarou a pandemia do Coronavirus Disease 2019
(COVID-19), uma doenca infeciosa causada pelo Severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) (World Health
Organization (WHO), 2021). Uma vez que foi observado um
aumento do numero de hospitalizagdes por COVID-19 nos
primeiros meses de 2020, foi necessario implementar medidas
de intervencdo nao farmacoldgicas que visam prevenir e/
ou controlar a transmissdo do SARS-CoV-2 na comunidade
(European Centre for Disease Prevention and Control (ECDC),
2021). Essas medidas foram implementadas no hemisfério sul
antes do inicio da época sazonal dos virus respiratérios (Di
Mattia et al., 2021), e em alguns desses paises a circulagdo do
RSV foi escassa durante a época sazonal de outono/inverno
de 2020. Durante a época sazonal de outono/inverno de
2020/2021 também se verificou uma escassa circulagdo do RSV
em alguns paises do hemisfério norte (Van Summeren et al.,
2021; Williams et al., 2021).

Uma vez que a transmissao do RSV é semelhante a do
SARS-CoV-2 (Hussain et al, 2021), varios condicionalismos
impostos pela pandemia da COVID-19 podem ter tido um
impacto na transmissibilidade pessoa-a-pessoa, e pensa-se
que tiveram um importante papel na diminuicdo da atividade
do RSV (Edwards, 2021; Ujiie et al., 2021). O COVID-19 Stringency
Index sugere que os paises onde nao foi observada a epidemia
de RSV aplicaram medidas mais rigorosas no controlo da
pandemia quando comparados com paises em que esta foi
observada (Ritchie et al., 2020; Van Summeren et al., 2021).

A comunidade cientifica previa que a préxima epidemia
de RSV pudesse estar relacionada com o relaxamento das
medidas de controlo da COVID-19 (Foley et al., 2021). No final
do inverno de 2020, inicio da primavera/verao, foi observado
um aumento da atividade do RSV em alguns paises do
hemisfério sul. Durante a primavera/verdo de 2021 também
se verificou um aumento da atividade do RSV nos paises do
hemisfério norte (Barr & Graham, 2021; Van Summeren et al.,
2021; Williams et al., 2021).

it does not confer complete immunity (Kimberlin et al., 2021;
Zheng etal., 2021).

To prevent severe illness and hospitalization in children
at high risk, the American Academy of Paediatrics (AAP)
recommends the use of monoclonal antibody, Palivizumab,
during the months of peak incidence as immunoprophylaxis
(Kimberlin et al., 2021).

The clinical symptoms caused by RSV are non-specific,
thus laboratory confirmation is necessary to differentiate RSV
infection (Barr & Graham, 2021; Centers for Disease Control
and Prevention (CDC), 2021; Mammas et al., 2020). The Reverse
Transcriptase-Polymerase Chain Reaction (RT-PCR) is the most
widely used test for its diagnosis. Some commercial kits
available on the market are multiplex assays that allow the
simultaneous detection of multiple respiratory viruses (Barr
& Graham, 2021; Centers for Disease Control and Prevention
(CDC), 2021; Kimberlin et al., 2021).

On March 11, 2020 the World Health Organization (WHO)
declared a pandemic of Coronavirus Disease 2019 (COVID-19),
an infectious disease caused by Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) (World Health
Organization (WHO), 2021). Given the increase in COVID-19
hospitalizations in the first months of 2020, it was necessary
to implement non-pharmacological intervention measures in
order to prevent and/or control SARS-CoV-2 transmission in
the community (European Centre for Disease Prevention and
Control (ECDC), 2021). These measures were implemented
in the southern hemisphere before the onset of the seasonal
respiratory virus (Di Mattia et al., 2021), and in some of these
countries the circulation of RSV was scarce in the 2020 season.
During the 2020/2021 season there was also a scarce circulation
of RSV in some countries of the northern hemisphere (Van
Summeren et al., 2021; Williams et al., 2021).

The transmission of RSV and SARS-CoV-2 are similar
(Hussain et al., 2021), therefore various constraints imposed by
the pandemic of COVID-19 may have had an impact in person-
to-person transmissibility, and are thought to have played an
important role in decreasing RSV infection activity (Edwards,
2021; Ujiie et al., 2021). The COVID-19 Stringency Index suggests
that countries, where the RSV epidemic was not observed,
applied more stringent measures in controlling the pandemic
when compared to others countries where the RSV epidemic
was observed (Ritchie et al., 2020; Van Summeren et al., 2021).

Epidemiological research predicted that the next RSV
epidemic could be related to the relaxation of COVID-19 control
measures (Foley et al., 2021). In late winter 2020, early spring/
summer, an increase in RSV activity was observed in some
countries in the southern hemisphere. During spring/summer
2021 there was also an increase in RSV activity in countries in
the northern hemisphere (Barr & Graham, 2021; Van Summeren
etal., 2021; Williams et al., 2021).

This research aims to study the epidemiological profile of
RSV in paediatric population who attended to Centro Hospitalar
da Pévoa de Varzim - Vila do Conde EPE (CHPVVC), a hospital
located in the north of Portugal, from September 1, 2019 to
March 31, 2022, and also to analyse the effect of direct and
indirect COVID-19 control measures on RSV activity.



O presente estudo tem como objetivos estudar o perfil
epidemiolégico do RSV, na populacdo pediatrica que recorreu
ao Centro Hospitalar da Pévoa de Varzim - Vila do Conde EPE
(CHPVVC), um hospital localizado no norte de Portugal, no
periodo de 1 de setembro de 2019 até 31 de marco de 2022.
Analisar ainda o efeito das medidas diretas e indiretas de
controlo da COVID-19 na atividade do RSV.

2. MATERIAL E METODOS

Neste estudo observacional, foram analisados os
resultados das pesquisas de RSV reportados pelo laboratério
do CHPVVC. Neste estudo, foram incluidos todos os registos de
resultados de pesquisas de RSV, de amostras de doentes com
idade < 18 anos, realizadas por RT-PCR, no periodo de 1 de
setembro de 2019 até 31 de marco de 2022.

Foram recolhidas amostras de esfregacos nasofaringeos, e
testados para RSV usando diferentes ensaios RT-PCR multiplex,
que detetam também Influenza A, Influenza B e SARS-CoV-2.
Uma vez que a disponibilidade do mercado era limitada, foram
utilizados diferentes ensaios e equipamentos ao longo do
periodo de estudo. No entanto, a metodologia da técnica de
pesquisa de RSV manteve-se inalterada.

2.1. ANALISE DE DADOS

Os dados da pesquisa de RSV foram recolhidos do software
do sistema laboratorial e analisados através do IBM SPSS
Statistics, Version 28.0. Os resultados obtidos foram classificados
de acordo com a semana e més em que foi realizada a pesquisa
de RSV. Alguns parametros foram analisados separadamente
por faixas etdrias: <3 meses; 3-<6 meses; 6-<13 meses; 13-<24
meses; 2-<5 anos; 5-<15 anos; 15-18 anos. De acordo com a
literatura, devido a elevada incidéncia de RSV nos primeiros
anos de vida, nomeadamente nos primeiros 6 meses, estas sdo
as faixas etdarias recomendadas (Teilinck et al., 2021).

De acordo com os dados nacionais, a época sazonal do
RSV situa-se entre outubro e maio do ano seguinte (Instituto
Nacional de Saude Doutor Ricardo Jorge (INSA), 2021). Uma
época inter-sazonal refere-se a uma atividade atipica do virus,
detetada entre épocas sazonais.

Este estudo foi submetido para apreciacdo do Conselho de
Administracdo e da Comissdo de ética do CHPVVC. O Conselho
de Administracdo emitiu a sua aprovacdo, tendo por base
que na recolha dos dados a serem estudados foi garantida a
confidencialidade e a anonimizacdo dos dados sensiveis e
pessoais, tendo dispensada o parecer da comissao de ética do
CHPVVC.

3. RESULTADOS

A amostra em estudo é constituida por 3580 resultados
de pesquisas de RSV, realizadas no periodo de 1 de setembro
de 2019 até 31 de marco de 2022, dos quais 1735 (48,3%)
correspondem a utentes do sexo feminino e 1845 (51,7%) a
utentes do sexo masculino.

Do total de resultados de pesquisas de RSV, 510 (14,2%)
foram classificados como positivos. A Figura 1 mostra a
distribuicdo das pesquisas de RSV realizadas entre setembro de
2019 e margo de 2022. Na época sazonal do RSV em 2019/2020
registaram-se 20,8% de pesquisas positivas; na época sazonal

Artigos Cientificos |

2. MATERIALS AND METHODS

In this observational study, we analyzed the RSV screening
results reported by the CHPVVC laboratory. The study included
all samples from patients < 18 years old that were performed by
RT-PCR between September 1, 2019 and March 31, 2022.

A nasopharyngeal swab sample was collected and
tested for RSV using different multiplex RT-PCR assays, which
simultaneously detect Influenza A, Influenza B and SARS-CoV-2
infection. Due to limited market availability, different assays and
equipment were used throughout the study period. Although,
the methodology of the RSV screenings remained unchanged.

2.1. DATA ANALYSIS

Thedataof RSV screeningwere collectedfromthelaboratory
software system and were analysed by IBM SPSS Statistics,
Version 28.0. We classified the results obtained according to
the week and year of RSV screening. Some parameters were
analysed separately by age groups: <3 months; 3-<6 months;
6-<13 months; 13-<24 months; 2-<5 years; 5-<15 years; 15-18
years. As described in the literature, due to the high incidence
of RSV in the first years of life, particularly in the first 6 months,
these are the recommended age groups to study (Teilinck et al.,
2021).

According to national data, the seasonality of RSV usually
occurs between October and May of the following year
(Instituto Nacional de Saude Doutor Ricardo Jorge (INSA),
2021). An interseasonal epidemic refers to atypical activity of
the virus, detected between seasons.

This study was approved by the CHPVVC Board of Directors,
who dismissed the submission to the Ethics Committee,
as confidentiality and anonymity were guaranteed in the
collection of sensitive and personal data.

3.RESULTS

The study sample, carried out from September 1, 2019 to
March 31, 2022, consists of 3580 RSV screening results, of which
1735 (48.3%) were female patients and 1845 (51.7%) male.

Ofthe total RSV screening results, 510 (14.2%) were positive.
Figure 1 shows the distribution of RSV screening carried out
between September 2019 and March 2022. In the 2019/2020
season, 20.8% were positive results; in the 2020/2021 season,
there were no reported cases; between June and September
2021 there were 21.3% of positive results; and in the 2021/2022
season there were 14.2% of positive results

Figure 2 shows the frequency of RSV infection cases in the
2019/2020, 2020/2021 and 2021/2022 seasons, in the CHPVVC
paediatric population.

We compared the frequency of RSV infection cases
between 2019-2020 and 2021-2022 according to age groups
(Figure 3).

4. DISCUSSION

According to the National Bulletin for Epidemiological
Surveillance of Influenza in the 2019/2020 season (Boletim
de Vigilancia Epidemiolégica Da Gripe, Epoca 2019/2020,
Semana 20, 2020), the period of activity of RSV in Portugal,
corresponds to that of CHPVVC. This is the only pre-COVID-19
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de 2020/2021 néo se registaram casos de infecdo; entre junho e
setembro de 2021 registaram-se 21,3% de pesquisas positivas;
e na época sazonal de 2021/2022 registaram-se 14,2% de
pesquisas positivas.

A Figura 2 evidencia a frequéncia de casos de infecdo
por RSV nas épocas sazonais de 2019/2020, 2020/2021 e
2021/2022, na populacao pediatrica do CHPVVC.

Comparou-se a frequéncia dos casos de infecdo entre
2019-2020 e 2021-2022, segundo as faixas etarias dos utentes

(Figura 3).
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children with bronchiolitis, given the low impact on disease’s
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first confinement was implemented. Face-to-face activities in
schools at all levels of education were suspended and borders
closed, reducing contacts in the community (Republica
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Figura/Figure 1: Total de pesquisas de RSV realizadas entre setembro de 2019 e marco de 2022 no CHPVVC/Total number of RSV searches performed between September 2019

and March 2022 in CHPVVC.

Legenda/Legend: As caixas a tracejado representam a época sazonal do RSV em Portugal (outubro-maio). RSV - Virus Sincicial Respiratério/ The dashed boxes represent

the typical RSV season in Portugal (October-May). RSV - Respiratory Syncytial Virus
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Figura/Figure 2: Distribuicdo semanal dos casos de infecao por RSV na época sazonal de 2019/2020, 2020/2021 e 2021/2022 no CHPVVC/Weekly distribution of RSV infection cases

in 2019/2020, 2020/2021 and 2021/2022 season at CHPVVC.

Legenda/Legend: A frequéncia de casos de infecdo por RSV esta expressa em percentagem do nimero total de pesquisas positivas de RSV feitas em cada época. RSV -
Virus Sincicial Respiratoério/ The frequency of RSV infection cases is expressed as a percentage of the total number of RSV positive screening performed each season. RSV
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Figura/Figure 3: Comparacao da frequéncia dos casos de infegao por RSV nas diferentes faixas etdrias, entre 2019-2020 e 2021-2022/Comparison of the frequency of RSV infection

cases in different age groups, between 2019-2020 and 2021-2022.

Legenda/Legend: A frequéncia dos casos de infecdo por RSV estéd expressa em percentagem do nimero total de pesquisas positivas de RSV feitas nos respetivos anos.
RSV - Virus Sincicial Respiratério/ The frequency of RSV infection cases is expressed as a percentage of the total number of RSV positive searches carried out in the

respective year. RSV - Respiratory Syncytial Virus.



4.DISCUSSAO

De acordo com o Boletim Nacional de Vigilancia
Epidemiolégica da Gripe da época sazonal de 2019/2020
(Boletim de Vigilancia Epidemiolégica Da Gripe, Epoca
2019/2020, Semana 20, 2020), o periodo da atividade do RSV
em Portugal coincidiu com o do CHPVVC. Esta corresponde a
Unica época sazonal do RSV antes da pandemia de COVID-19
incluida neste estudo, e servird de comparacdo com as épocas
seguintes. Uma vez que na maioria dos casos de criangas com
bronquiolite ndo é recomendada a realizacdo do diagndstico
laboratorial, dado o baixo impacto no tratamento da doenca
(Kimberlin et al., 2021), a infecdo por RSV pode ter sido sub-
diagnosticada nos ultimos anos (Teirlinck et al., 2021).

Em marco de 2020 foi detetado pela primeira vez em
Portugal o virus SARS-CoV-2 (Direcdo-Geral da Saude, 2021),
tendo-se implementado o primeiro confinamento em Portugal.
Foram suspensas as atividades presenciais das escolas de todos
os graus de ensino e encerradas as fronteiras, reduzindo os
contactos comunitdrios (Republica Portuguesa XXII Governo,
2021).

Na época sazonal de 2020/2021 néo se registou nenhum
caso de infecdo por RSV neste hospital, o que vai de encontro
aos dados nacionais (Boletim de Vigilancia Epidemiolégica Da
Gripe, Epoca de 2020/2021, Semana 20, 2021).

As medidas de controlo da COVID-19 previamente
aplicadas em Portugal foram sendo atenuadas. Em maio de
2020 reabriram as creches e alguns alunos voltaram as aulas
presenciais com uso obrigatério de mdscaras nas escolas e
transportes publicos, em criangas com idade superior a 10 anos.
Seguiram-se as férias escolares e em setembro o ensino basico e
secunddrio iniciou com aulas presenciais (Republica Portuguesa
XXII Governo, 2021). Apesar das medidas mais rigidas terem
sido descontinuadas, outras medidas como o distanciamento
fisico, a higienizacdo das méos e o uso de mascara foram
mantidas. Varios estudos sugerem que estas praticas parecem
estar associadas a drastica reducdo da transmissdo do RSV
(Melo et al., 2022; Varela et al., 2021).

Em janeiro de 2021 foram suspensas novamente as
atividades presenciais das escolas de todos os graus de ensino, o
que diminuiu os contactos comunitarios (Republica Portuguesa
XXIl Governo, 2021). Estas medidas podem ter impedido a
disseminacao do virus, e constituir o principal motivo pelo qual
ndo se registou nenhum caso de infe¢do por RSV nessa época
sazonal (Melo etal., 2022).

E possivel que a reduzida atividade do RSV em 2020 em
paises do hemisfério sul como Australia, Nova Zelandia, Africa
do Sul, Brasil e Argentina (Van Summeren et al., 2021; Williams
et al.,, 2021), e as restricdes de viagens internacionais, possam
ter resultado numa diminuicdo da importacao deste virus por
parte dos viajantes (Di Mattia et al., 2021; Yuan et al., 2022).
O que pode ter levado a uma diminuicdo da sua atividade
nos paises do hemisfério norte durante o outono/inverno de
2020/2021, como verificado em Portugal, Estados Unidos da
América, Japéo, Coreia do Sul, Israel, Reino Unido, Holanda,
Espanha, Alemanha, Suica e Finlandia (Mammas et al., 2020;
Foley et al., 2021). Por outro lado, uma vez que no outono/
inverno de 2020/2021 registaram-se muitos casos de COVID-19
em Portugal (Direcdo-Geral da Saude, 2021), o SARS-CoV-2,
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In the 2020/2021 season, there were no cases of RSV
reported by the CHPVVC, which is in line with national data
(Boletim de Vigilancia Epidemiolégica Da Gripe, Epoca de
2020/2021, Semana 20, 2021).

The COVID-19 control measures, previously applied in
Portugal, were gradually relaxed in May 2020. Day-care centres
reopened and students, aged over ten, returned to face-to-face
classes with mandatory use of masks in schools and public
transport. Following the holidays period, face-to-face classes
started in September (Republica Portuguesa XXII Governo,
2021). Although the stricter measures were discontinued, other
measures such as physical distancing, hand hygiene and mask
wearing were maintained. Several studies suggest that these
practices appear to be associated with a drastic reduction in
RSV transmission (Melo et al., 2022; Varela et al., 2021).

In January 2021, face-to-face activities were again
suspended in schools at all levels of education, which reduced
contacts in the community (Republica Portuguesa XXIl Governo,
2021). These measures may have prevented the spread of the
virus and were the main reason why there were no cases of RSV
infection that season (Melo et al., 2022).

It is possible that reduced RSV activity in the southern
hemisphere countries such as Australia, New Zealand, South
Africa, Brazil and Argentina (Van Summeren et al, 2021;
Williams et al., 2021), along with international travel restrictions,
may have minimize RSV case imports by travelers (Di Mattia et
al., 2021;Yuan et al., 2022). This may have led to a decrease in its
activity in the countries of the northern hemisphere during the
2020/2021 season, as seen in Portugal, United States of America,
Japan, South Korea, Israel, United Kingdom, Netherlands, Spain,
Germany, Switzerland, and Finland (Mammas et al., 2020; Foley
etal.,, 2021). On the other hand, since in the 2020/2021 season
there were many cases of COVID-19 in Portugal (Direcao-Geral
da Saude, 2021), SARS-CoV-2, which had a dominant activity
in this period, may have competed with RSV, preventing its
normal activity (Poole et al., 2020; Van Summeren et al., 2021).
Additionally, during this period, clinicians focused more
on laboratory screening for SARS-CoV-2, which may have
contributed to an underestimation of the true incidence of RSV.
In March 2021, there was an increase in RSV testing in CHPVVC
due to the introduction of multiplex assays, which detect both
RSV and SARS-CoV-2.

Following vaccination against COVID-19, in the first
months of 2021, socioeconomic activity began to normalize,
and children spent more time in day-care centres and schools
(Direcdo-Geral da Saude, 2021), returning to their normal
activities. The end of the state of emergency in Portugal was
decreed in April (Republica Portuguesa XXII Governo, 2021).
In week 24 (June) 2021, the first cases of RSV infection were
reported by CHPVVC, which increased in the following weeks,
coinciding with the relaxation of public health measures. Virus
activity reached a peak incidence of 18.7% in week 32 (August)
2021. The interseasonal outbreak registered in this hospital was
also observed throughout the country (Boletim de Vigildncia
Epidemioldgica Da Gripe, Epoca de 2020/2021, Semana 39, 2021;
Torres et al., 2023) and in other countries such as United States
of America, Japan, Israel, United Kingdom, Netherlands, Spain
and Switzerland (Barr & Graham, 2021; Torres-Fernandez et al.,

Revista Cientifica Internacional RevSALUS

Scientific Articles



Artigos Cientificos |

Scientific Articles

que teve uma atividade dominante neste periodo, pode ter
competido com o RSV, impedindo a sua normal atividade
(Poole et al., 2020; Van Summeren et al., 2021). Adicionalmente,
durante este periodo, os clinicos focaram-se mais na pesquisa
laboratorial de SARS-CoV-2, o que pode ter contribuido para
uma subestimacao da real incidéncia do RSV. Em marco de 2021
observou-se um aumento da testagem de RSV no CHPVVC,
devido a introducao de ensaios multiplex, que detetavam em
simultaneo o RSV e o SARS-CoV-2.

Na sequéncia da vacinagao contra a COVID-19 em Portugal,
nos primeiros meses de 2021, a atividade socioeconédmica
comegou a normalizar e as criangas passaram mais tempo
nas creches e escolas (Direcao-Geral da Saude, 2021), tendo
retomado a sua atividade normal. No final de abril foi decretado
o fim do estado de emergéncia (Republica Portuguesa XXl
Governo, 2021). Pouco tempo depois, na semana 24 (junho)
de 2021, registaram-se os primeiros casos de infecdo por RSV
no CHPVVC, que foram aumentando ao longo das semanas
seguintes, coincidindo com o relaxamento das medidas
de saude publica. A atividade do virus registou um pico de
incidéncia de 18,7% na semana 32 (agosto) de 2021. Este surto
inter-sazonal observado neste hospital também foi observado
a nivel nacional (Boletim de Vigildncia Epidemioldgica Da Gripe,
Epoca de 2020/2021, Semana 39, 2021; Torres et al., 2023). O
mesmo se verificou nos Estados Unidos da América, Japao,
Israel, Reino Unido, Holanda, Espanha e Suica (Barr & Graham,
2021; Torres-Fernandez et al., 2021; Van Summeren et al., 2021;
Weinberger Opek et al., 2021; Williams et al., 2021).

Foram apontados possiveis fatores de disseminacdo do
virus, incluindo: 1) A Reabertura das fronteiras e o facto da
época da primavera e verdo serem favoraveis para férias e
viagens internacionais (Zheng et al, 2021); 2) Aglomeracao
de criangas em salas de aula (Van Summeren et al., 2021); 3) A
falta de estimulo antigénico na comunidade, devido a auséncia
de exposi¢do ao virus durante um longo periodo de tempo,
aumentando assim o nimero de criangas suscetiveis ao virus
(Cohenetal., 2021; Coma et al., 2021; Hatter et al., 2021).

As altas temperaturas tipicas da primavera e verao
reduzem o risco de infe¢do por RSV, reduzindo-o em 37% a
cada aumento de 5°C (Li et al., 2022). Assim, esta atividade
fora de época pode indicar que a sazonalidade do RSV pode
estar ndo s6 dependente de fatores ambientais, mas também
muito dependente de fatores que promovam ou mitiguem a
transmissao viral (McNab et al., 2021).

Por outro lado, uma vez que anteriormente ndo era comum
realizar pesquisas de RSV na primavera/verao, e ndo héa dados
de outros anos relativos a esse periodo, ndo é possivel excluir
a hipdtese de que o virus possa ter alguma atividade durante
essas estacdes do ano.

Neste estudo nao se verificou um decréscimo para niveis
basais da atividade do RSV desde a semana 24 (junho) de
2021 até a semana 3 (janeiro) de 2022, ja no periodo da época
sazonal de 2021/2022.

Relativamente a época sazonal de 2021/2022, apenas
foram recolhidos dados para este estudo até ao final de marco
de 2022. A atividade do virus atingiu um pico de incidéncia de
10,0% na semana 41 (outubro) de 2021. Tanto a frequéncia de
positividade como a incidéncia maxima de casos de infecao por

2021; Van Summeren et al., 2021; Weinberger Opek et al., 2021;
Williams et al., 2021).

Several factors have been pointed out for the spread of
RSV, including: 1) The reopening of borders and the fact that
the spring and summer seasons are favourable for holidays
and international travel (Zheng et al., 2021); 2) Crowding of
children in classrooms (Van Summeren et al., 2021); 3) The lack
of antigenic stimulus in the community, due to the absence of
exposure to the virus for a long period of time, increased the
number of children susceptible to the virus (Cohen et al., 2021;
Coma et al., 2021; Hatter et al., 2021).

The typical high temperatures of spring and summer
minimize the risk of RSV infection, reducing it by 37% for every
5°C increase (Li et al., 2022). Thus, this off-season activity may
indicate that RSV seasonality may be dependent not only on
environmental factors, but also on factors that promote or
attenuate viral transmission (McNab et al., 2021).

On the other hand, as previously it was not common to
perform RSV screening in spring/summer, and since there is no
data from previous years relating to this period, it is not possible
to exclude the hypothesis that this virus may have some activity
in these seasons.

Our study showed no decrease in baseline RSV activity
levels from week 24 (June) 2021 to week 3 (January) 2022, in
the 2021/2022 season.

Regarding the 2021/2022 season, data were only collected
until the end of March 2022. Virus activity reached a peak
incidence of 10.0% in week 41 (October) 2021. Both the
frequency and peak incidence of positive cases of RSV infection
recorded in the CHPVVC were much lower than those recorded
in the 2019/2020 season and the 2021 interseasonal outbreak.

Once again, as a measure to mitigate COVID-19, day-
care centres and extracurricular activities were closed from
December 2021 to January 2022 (Republica Portuguesa XXIlI
Governo, 2021), which coincided to the greatest decrease in RSV
activity recorded by the CHPVVC.Therefore, as children stopped
attending these places, there may have been a reduction in the
transmission of respiratory viruses such as RSV.

Although cases of RSV infection have already been
reported in this 2021/2022 season, the epidemiological profile
does not correspond to that observed in previous national
studies, where the highest incidence peaks of RSV occurred
in December, January and February (Direcdo-Geral da Saude,
2001). Still, the epidemiology of RSV is starting to resemble the
usual pre-COVID-19 season in CHPVVC.

We compared the frequency of RSV infection by age
groups, before and after the COVID-19 pandemic, between
2019-2020 and 2021-2022.

We found that children younger than 6 months accounted
for 37.1% of RSV cases between 2019 and 2020, and children
younger than 13 months accounted for 57.1% of cases, which
is in line with the literature (Nair et al., 2010). Between 2019 and
2020, the vast majority (97.1%) of cases in CHPVVC correspond
to children under 5 years of age. As already mentioned, these
age groups refer to children who attended day-care centres
and, therefore, have a higher incidence of infectious diseases
(Kimberlin etal., 2021).



RSV registadas no CHPVVC foram muito inferiores as registadas
na época sazonal de 2019/2020, e no surto inter-sazonal de
2021.

As creches e as atividades extracurriculares voltaram a
encerrar, de dezembro de 2021 até janeiro de 2022, como
medida de controlo da COVID-19 (Republica Portuguesa
XXII Governo, 2021), coincidindo com o momento em que se
registou a maior diminuicao da atividade do RSV no CHPVVC.
Uma vez que as criancas deixaram de frequentar esses locais,
pode ter havido uma diminuicdo da transmissdo de virus
respiratérios como o RSV.

Apesar de ja se terem registado casos de infecdo por RSV
nesta época sazonal de 2021/2022, o perfil epidemioldgico
ndo corresponde ao registado em estudos nacionais realizados
anteriormente, onde os picos de maior incidéncia de RSV
ocorreram em dezembro, janeiro e fevereiro (Direcdo-Geral da
Saude, 2001). Ainda assim, esta época comeca a assemelhar-se
mais a época sazonal pré-COVID-19 observada no CHPVVC.

Com o intuito de verificar se existiram diferencas na
distribuicdo dos casos de infecdo por RSV nas diferentes faixas
etérias, antes e depois da pandemia de COVID-19, comparou-se
a sua frequéncia nos anos de 2019-2020 e 2021-2022.

Constatou-se que as criangas com idade inferior a 6 meses
representaram 37,1% dos casos de RSV entre 2019 e 2020, e
as criangas com idade inferior a 13 meses corresponderam a
57,1% dos casos, 0 que vai de encontro ao que esta descrito na
literatura (Nair et al., 2010). Entre 2019 e 2020 a grande maioria
(97,1%) dos casos do CHPVVC correspondiam a criancas com
idade inferior a 5 anos. Como ja referido, estas faixas etarias
referem-se a criangas que frequentam ambientes de cuidados
infantis em grupo, e, portanto, ttm uma maior incidéncia de
doencgas infeciosas (Kimberlin et al., 2021).

Uma vez que na época sazonal do RSV em 2020/2021 ndo
houve atividade do virus e as criancas nao desenvolveram
imunidade contra o RSV, previa-se que as criancas fossem
infetadas pelo RSV, pela primeira vez, com uma idade
ligeiramente superior ao normal (Zheng et al, 2021). A
distribuicdo da idade das criangas com infecdo por RSV no surto
inter-sazonal de 2021, que se estendeu até janeiro de 2022,
alterou comparativamente com a época sazonal pré-COVID-19.
Apesar de a maioria dos casos também se ter verificado em
criangas com idade inferior a 5 anos, embora numa menor
percentagem (86,8%), os casos de infecdo reportados em
criancas com idade inferior a 13 meses diminuiram para menos
de metadeem 2021 e2022.0s dados evidenciam que as criangas
que adquiriram infecdo por RSV depois de uma época sazonal
sem atividade do virus, eram mais velhas comparativamente
com as criangas que contrairam infecdo na época sazonal de
2019/2020. Desta forma, a faixa etdria dos 2-<5 anos foi a que
teve um maior aumento de casos de infecao, passando a ser
responsavel por 42,5% dos casos entre 2021 e 2022.

Apods a pandemia, as criancas mais velhas com sintomas
respiratérios realizavam a pesquisa do SARS-CoV-2 em ensaios
multiplex que incluiam a pesquisa de RSV. Isto pode ter
contribuido para o aumento do nimero de casos registados no
CHPVVC.

Este estudo néo inclui dados clinicos dos casos de RSV
notificados, ndo sendo possivel concluir se o surto inter-sazonal
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As in the 2020/2021 season there was no virus activity and
children did not develop immunity against RSV, it was expected
that they would become infected for the first time at a slightly
older age than normal (Zheng et al., 2021). The age distribution
of children with RSV infection in the 2021 interseasonal
outbreak, extended to January 2022, has changed compared
to pre-COVID-19 seasons. Although most cases were registered
in children under 5 years old, in a lower percentage than usual
(86.8%), the cases of infection reported in children under
13 months old in 2021 and 2022 decreased by less than half.
Data showed that children who acquired RSV infection after a
season without viral activity were older compared to children
who contracted the infection in the 2019/2020 season. The age
group of 2-<5 years was the one with the highest increase in
cases of infection, accounting for 42.5% of cases between 2021
and 2022.

After the pandemic, older children with respiratory
symptoms were screened for SARS-CoV-2 with multiplex assays
that simultaneously detect RSV. This may also have contributed
to the increase in cases registered at the CHPVVC.

This study does not include clinical data from reported
RSV cases, so it is not possible to conclude whether the 2021
interseasonal outbreak, which lasted until the 2021/2022
season, had animpact on disease severity compared to previous
seasons. However, as children had decreased immunity to RSV,
it may have resulted in more severe disease.

5. CONCLUSIONS

The results obtained in this study highlight the need for
continuous epidemiological surveillance of RSV, to predict
the onset and intensity of the next epidemics, in order to
review hospital management and the capacity to administer
prophylaxis with Palivizumab. This data will also be important
in the future, after a vaccine approval, to monitor and optimize
its effectiveness in this region.

It would be important, with regard to future prospects, to
ascertain whether there was an increase in the severity of lower
respiratory tract infections caused by RSV in the interseasonal
outbreak of 2021 and in the 2021/2022 season.
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de 2021, que durou até a época sazonal de 2021/2022, teve
impacto na gravidade da doenca comparativamente com
épocas anteriores. No entanto, uma vez que as criangas tinham
uma imunidade diminuida ao RSV, pode ter resultado numa
maior severidade da doenca.

5. CONCLUSOES

Osresultados obtidos neste estudo destacam a necessidade
de se realizar uma vigilancia epidemiolégica continua do RSV, a
fim de se antecipar o momento e a intensidade das préximas
epidemias, para que se possa rever o periodo da administracao
da profilaxia com o Palivizumab e para uma melhor gestdo da
capacidade hospitalar. Esses dados serdo também importantes
no futuro, apds aprovacdo de uma vacina, para monitorizar e
otimizar a eficacia da mesma nesta regido.

Relativamente a perspetivas futuras, seria importante
apurar se existiu um aumento de infecdes graves do trato
respiratério inferior causadas por RSV no surto inter-sazonal de
2021 e na época sazonal de 2021/2022.
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