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Respiratory syncytial Objective: Respiratory syncytial virus is a pathogen frequently involved in nosocomial outbre-
virus; aks. Although several studies have reported nosocomial outbreaks in neonatal intensive care
ON-1; units, molecular epidemiology data are scarce. Here, the authors describe two consecutive res-
NA-2; piratory syncytial virus outbreaks caused by genotypes ON-1 and NA-2 in a neonatal intensive
Outbreak; care unit in Sao Paulo, Brazil.

Methods: A prospective search for respiratory syncytial virus was performed after diagnosing
the index case and four other symptomatic newborns in the neonatal intensive care unit.
Nasopharyngeal aspirate samples of all patients in the neonatal intensive care unit were tes-
ted for 17 respiratory viruses using real-time reverse transcriptase polymerase chain reaction.
Genotyping was performed using nucleotide sequencing.

Results: From May to August 2013, two different outbreaks were detected in the neonatal
intensive care unit. A total of 20 infants were infected with respiratory syncytial virus-A (ten
and 14 with ON-1 and NA-2 genotypes, respectively). The mean age of the infants was 10 days,
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mean birth weight was 1,961 g, and the mean gestational age was 33 weeks. Risk factors (heart
disease, lung disease, and prematurity) were present in 80% and 85.7% of infants in the ON-1
and NA-2 groups, respectively. In total, 45.8% of infants were asymptomatic and 20.8% required
mechanical ventilation. Coinfections were not detected during the outbreaks.

Conclusions: Infants in a neonatal intensive care unit who develop abrupt respiratory symp-
toms should be tested for respiratory viruses, especially respiratory syncytial virus. Even
in the absence of severe symptoms, respiratory syncytial virus detection can prevent noso-
comial transmission through infection control measures. A better understanding of respiratory
syncytial virus molecular epidemiology is essential for developing new vaccines and antiviral
drugs against respiratory syncytial virus.

© 2018 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Primeiro relato de dois surtos consecutivos de virus sincicial respiratorio pelos novos
genotipos ON-1 e NA-2 em uma unidade de terapia intensiva neonatal

Resumo

Objetivo: O virus sincicial respiratorio € um patogeno frequentemente envolvido em surtos
nosocomiais. Embora varios estudos tenham relatado tais surtos em unidades de terapia inten-
siva neonatal, os dados epidemioldgicos moleculares sao escassos. Neste artigo, descrevemos
dois surtos consecutivos de virus sincicial respiratorio causados pelos genotipos ON-1 e NA-2 em
uma unidade de terapia intensiva neonatal em Sao Paulo, Brasil.

Métodos: Uma busca prospectiva por virus sincicial respiratorio foi realizada apos o diagnos-
tico do caso indice e outros quatro recém-nascidos sintomaticos na unidade de terapia intensiva
neonatal. Amostras de aspirado nasofaringeo de todos os pacientes da unidade de terapia inten-
siva neonatal foram testadas para 17 virus respiratorios com reacdo em cadeia da polimerase
via transcriptase reversa em tempo real. A genotipagem realizada utilizando sequenciamento
de nucleotideos.

Resultados: De maio a agosto de 2013, foram detectados dois surtos diferentes na unidade
de terapia intensiva neonatal. Vinte e quatro criancas foram infectadas com virus sincicial
respiratorio-A (10 e 14 com os genotipos ON-1 e NA-2, respectivamente). A média da idade dos
lactentes era de 10 dias, o peso médio ao nascer foi de 1961g e a idade gestacional média de
33 semanas. Fatores de risco (doenca cardiaca, doenca pulmonar e prematuridade) estavam
presentes em 80% e 85,7% dos bebés nos grupos ON-1 e NA-2, respectivamente. No total, 45,8%
dos lactentes eram assintomaticos e 20,8% necessitaram de ventilacdo mecanica. Nao foram
detectadas coinfeccdes durante os surtos.

Conclusoes: Bebés em unidade de terapia intensiva neonatal que desenvolvem sintomas respi-
ratorios abruptos devem ser testados para virus respiratorios, especialmente o virus sincicial
respiratorio. Mesmo na auséncia de sintomas graves, a deteccdo de virus sincicial respirato-
rio pode prevenir a transmissdao nosocomial através de medidas de controle de infeccao. Um
melhor entendimento da epidemiologia molecular do virus sincicial respiratorio é essencial para
o desenvolvimento de novas vacinas e drogas antivirais contra o virus sincicial respiratorio.

© 2018 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este € um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.
0/).

procedimentos podem ser complementados pelo uso de pali-
vizumabe (Synagis® - Medlmmune Inc., Gaithersburg, MD,

A infeccdo pelo virus sincicial respiratorio (VSR) é poten-
cialmente fatal em lactentes, particularmente em bebés
prematuros e com doen¢a pulmonar cronica ou cardiopa-
tia congénita. O VSR causa surtos graves em unidades de
terapia intensiva neonatais (UTINs), leva a morbidade e
mortalidade significativas em prematuros, além do aumento
dos custos financeiros.'? Métodos convencionais de controle
de infeccao, como higiene das maos e isolamento de paci-
entes por coortes, sao recomendados; no entanto, esses

EUA).2

O VSR é dividido nos tipos A (VSR-A) e B (VSR-B), com
base em diferencas antigénicas derivadas de suas glico-
proteinas G e F, e também categorizado em subtipos,
com base no dominio variavel da proteina G de ligacao.
O tipo A geralmente tende a ser mais dominante e esta
associado a maior gravidade da doenca.® A reinfeccédo
pelo VSR é uma ocorréncia comum, pois muitos genotipos
podem circular concomitantemente. Essa variabilidade pode
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contribuir para a capacidade do virus de causar surtos anuais
e doencas graves.*> Além disso, relatos anteriores de surtos
de infeccao por VSR descreveram varios graus de gravidade
da doenca, mas nao controlaram a presenca de diferentes
gendtipos virais que podem apresentar viruléncias distintas.

No Brasil, ha uma escassez de dados em neonatos em
relacao a epidemiologia molecular do VSR e o surgimento
de novas cepas virais. Embora a circulacdo dos genétipos
NA1 e ON1 do VSR ja tenha sido descrita, o impacto sobre o
curso da infeccao por VSR em UTINs e possiveis surtos ainda
precisa ser determinado.® '? Relatamos dois surtos consecu-
tivos de VSR causados por diferentes genotipos (ON1 e NA2)
em uma UTIN brasileira. Como a deteccao precoce de casos
é crucial para a contencao da transmissao viral, objetivamos
esclarecer a importancia da deteccao molecular e tipagem,
assim como medidas de controle de infeccdo, nesse cenario
desafiador.

Material e métodos

Caracteristicas da UTIN

A Santa Casa de Sao Paulo é um hospital geral terciario
no centro de Sao Paulo, com 2.000 nascimentos anuais em
média. O Departamento de Obstetricia € um servico de refe-
réncia em partos para programas municipais de gestacdo
de alto risco e aproximadamente 15% dos recém-nascidos
necessitam de cuidados intensivos. A UTIN tem 28 leitos (14
na unidade de cuidados intermediarios e 14 na unidade de
terapia intensiva), divididos em quatro alas hospitalares fisi-
camente separadas (fig. 1). Os bebés na sala principal da
UTI neonatal sao mantidos em incubadoras fechadas ou em
aquecedores radiantes abertos e muitos deles necessitam
de ventilacdo mecanica (VM). Para bebés em incubadoras,
a maioria dos cuidados de rotina sao fornecidos através de
portas laterais, mantidas fechadas quando nao estao em uso.
Aqueles na unidade de cuidados intermediarios ficam em
bercos abertos ou incubadoras fechadas e nao necessitam
de VM.

Em média, mais de 65 profissionais de salide tém con-
tato fisico diario com os bebés na UTIN: seis hospitalistas
neonatais, oito estagiarios neonatais, quatro residentes
pediatricos, quatro estudantes de graduacdo em medicina,
seis profissionais de enfermagem, 34 técnicos(as) de enfer-
magem e cinco terapeutas respiratdrios. Apos a higienizacao

4 )
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Bebés positivos para VSR | Bebés negativos para RSV

Unidade I

Neonatal

—
Sala 3 Sala 4
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_

Figura 1  Planta esquematica e simplificada da Unidade de
Terapia Intensiva Neonatal e distribuicao espacial das coortes,
como parte das medidas de controle usadas durante os surtos.

das maos e a substituicao das roupas pessoais por aventais
(fornecidos pelo hospital), os pais tém permissao para visitar
todas as alas e participar do cuidado de seus bebés. Criancas
menores de 18 anos nao podem entrar na UTIN.

Diagnostico clinico

Ainfeccéo do trato respiratorio superior foi definida quando
tosse e rinorreia estavam presentes. O diagnostico de
bronquiolite foi feito com base nos seguintes sintomas:
taquipneia, sibilo, tosse, crepitacao e/ou abertura das nari-
nas.

Investigacdo do surto

Apds a identificacdo de um lactente sintomatico com
infeccao confirmada por VSR, foram coletadas amostras de
aspirado de nasofaringe (ANF) de todos os lactentes hospita-
lizados na UTIN. O controle do ANF foi repetido duas vezes
por semana em todos os pacientes. As amostras foram envi-
adas ao Instituto de Ciéncias Biomédicas da Universidade de
Sao Paulo.

O RNA viral foi extraido com o extrator automatico Nucli-
Sens easyMAG (Biomerieux Inc., Durham, EUA), de acordo
com as instrucoes do fabricante. A reacao em cadeia de
polimerase de transcricao reversa em tempo real (RT-PCR,
do inglés Real-time reverse transcription polymerase chain
reaction) foi feita com o kit AgPath-ID One-Step RRT-PCR e
com o0 7300 Real-Time PCR System (Applied Biosystems, Fos-
ter City, CA, EUA). Para identificar o patégeno responsavel
pelo surto, a RT-PCR foi feita com o kit RRT-PCR Panel Kit
para virus nao influenza com o objetivo detectar 15 virus
respiratorios - grupo A e grupo B do VSR, metapneumovi-
rus humano, adenovirus, coronavirus humano (HCoV-HKU,
-NL63, -0C43 e 229E), virus parainfluenza humano (tipos 1,
2, 3 e 4), bocavirus humano, enterovirus humano e rino-
virus humano, que foram fornecidos pelo CDC (Centro de
Controle e Prevencao de Doencas, Atlanta GA, EUA),"" e pri-
mers e sondas comerciais para influenza A e B (Invitrogen,
Carlsbad, CA, EUA).

As amostras positivas de gqPCR foram amplificadas por PCR
convencional two-step para sequenciacao de DNA: o cDNA
foi sintetizado com o kit SuperScript Il (Applied Biosystems,
Foster City, EUA) de acordo com as instrucoes do fabricante.
As analises da segunda regiao hipervariavel do gene da pro-
teina G foram feitas com PCR com os primers Gr5_fwd'
e FVAB_rev'® em uma mistura com 5pL de cDNA, 5pL de
buffer de PCR [10X], [25mM] de cada: dNTP, [10pmol] de
cada primer, 1,0U de Platinum® Taq DNA Polymerase (Invi-
trogen, Carlsbad, EUA) e agua sem nuclease para um volume
final de 25 pL. A segunda etapa do semi-nested PCR foi feita
para amostras negativas da primeira PCR, com o primer
forward GR5_fwd e o primer reverse F1AB_rev'4 nas mesmas
condicoes usadas para a PCR convencional. A amplificacao
foi feita no termociclador do tipo GeneAmp PCR System
9700° (Applied Biosystems, Foster City, EUA) com o seguinte
programa: 95°C por 5 minutos, seguido de 35 ciclos, cada
um com duracao de 30 segundos a 95°C, 30 segundos a
55°C e 45 segundos a 72°C e, finalmente, cinco minutos
de extensao a 72°C. Os produtos amplificados foram ana-
lisados por eletroforese em gel de agarose e visualizados
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Figura 2

sob luz ultravioleta apods coloracdo com brometo de eti-
dio. Os produtos amplificados do gene G de ~1052 e 900
pb, produzidos por PCR convencional e semi-nested PCR,
consecutivamente, foram purificados com ExoSap-IT (Affy-
metrix Inc., Santa Clara, EUA) e submetidos a um ciclo de
reacao de sequenciamento (Sanger) com um kit de coloracao
fluorescente com todos os primers, GR5, FV e F1AB, no apa-
relho 3100 DNA Sequencer (Applied Biosystems, Foster City,
EUA). Ambas as fitas de cada produto de amplificacdao foram
sequenciadas ao menos duas vezes. A edicao das sequén-
cias, alinhamentos e analises filogenéticas foi feita com o
software MegAlign 5.03v (DNAStar Inc., Madison, EUA). As
sequéncias-padrao publicadas do subgrupo A foram obti-
das do GenBank (https://www.ncbi.nlm.nih.gov/genbank)
como referéncia de diferentes linhagens e genotipos.

Etica

0 estudo foi aprovado pelo comité local de ética em pes-
quisa.

Resultados

Primeiro surto (maio)

O caso-indice envolveu um bebé do sexo masculino pre-
maturo de 30 dias (33 semanas de idade gestacional)
com um peso ao nascer de 2.290g, hospitalizado desde o
nascimento devido a prematuridade e a displasia broncopul-
monar. Estava em desmame da suplementagao de oxigénio
na unidade de tratamento intermediario quando comecou a
apresentar tosse, coriza e febre. A insuficiéncia respiratdria
desenvolveu-se rapidamente, exigiu VM. Cinco dias depois,
cinco bebés (dos 17 que estavam na UTIN) desenvolveram
sintomas respiratorios; portanto, um surto foi declarado
(fig. 2). No mesmo dia, amostras de ANF foram coleta-
das de todos os pacientes na UTIN para a deteccao do
virus respiratério por RT-PCR. Dez bebés estavam infecta-
dos com o VSR, dos quais apenas trés compartilhavam a
ala com o caso indice. A taxa de ataque foi de 58,8% e
apenas uma fatalidade ocorreu (Taxa de Letalidade = 10%).
No entanto, a morte nao foi atribuida a infeccao pelo
VSR, uma vez que o paciente nao apresentava sintomas

19 de junho ﬁ

}

I

}
Novos casos desenvolveram 21 de junho 1
sintomas respiratérios Palivizumabe 1

1

1

1

IANF co\emdscedir:ggossu?‘ipacuentes administrado apenas
Sequndo surto a bebés negativos
para VSR-PCR com
fatores de risco

maior periodo de excregao viral:
2 de julho

Linha do tempo dos surtos.

respiratorios e tinha hipoplasia pulmonar congénita, consi-
derada a causa do 6bito. Informagées adicionais sdo dadas na
tabela 1.

Medidas de precaucdes de contato e respiratorias foram
imediatamente implantadas. Todos os bebés da UTIN foram
separados em trés coortes diferentes. Lactentes VSR-
-positivos foram colocados na enfermaria 1 sob precaucées

Tabela 1  Caracteristicas clinicas dos pacientes infectados
pelo VSR no primeiro surto (causado pelo gendtipo ON-1) e
segundo surto (causado pelo gendtipo NA-2)

1 surto: 2° surto:
VSR-tipo A VSR-tipo A
ON-1 (n=10) NA-2 (n=14)
Caracteristicas
Idade gestacional 34,9 33,4
(média, semanas)
Peso ao nascer (média, 2327 1700
gramas)
Idade no inicio 35,4 14,3
(média, dias)
Comorbidades
Doenca cardiaca 2 (20%) 1(7,1%)
congénita
Doenca pulmonar 1 (10%) -
Prematuridade 5 (50%) 11 (78,6%)
(< 37 semanas)
Sepse concomitante 3 (30%) 5 (35,7%)
ou anterior de inicio
tardio
Apresentacdo clinica e desfechos
Assintomatico 3 (30%) 8 (57,1%)
Infeccao respiratoria 2 (20%) 1(7,1%)
superior leve
Bronquiolite sem VM 4 (40%) 1(7,1%)
Bronquiolite com VM 1 (10%) 4 (28,6%)
Mortes 1 (10%) 2 (14,3%)

Infeccdo do trato respiratorio superior: presenca de tosse, rinor-
reia; bronquiolite: taquipneia, sibilo, tosse, crepitacdo e/ou
abertura nasal; VM, ventilacdo mecanica.
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de contato e respiratdrias. Os lactentes negativos para o
VSR que tiveram contato prévio com qualquer um dos bebés
positivos para o VSR foram colocados nas alas 2 e 3 apenas
com precaucdes de contato. Lactentes negativos para o VSR
que nunca tiveram contato com os pacientes positivos para
o VSR foram colocados na ala 4.

A equipe de salde também foi dividida entre as alas e
sua programacao de rotacao interna foi suspensa. Cinquenta
integrantes da equipe tiveram amostras de ANF e saliva tes-
tadas para virus respiratorios, com resultado negativo em
todas. As visitas a UTIN foram limitadas e sua duracao redu-
zida. As medidas de controle de infeccao foram reforcadas
para a equipe de saude e para as familias dos bebés pelo
grupo de controle de infeccao e membros da UTIN e inclui-
ram higiene das maos, limpeza ambiental e aumento da
conscientizacdo sobre sintomas respiratorios. No segundo
dia do surto, o farmaco palivizumabe foi administrado a
todos os bebés na UTIN.

O controle do ANF (teste para os 17 virus respirato-
rios, como descrito anteriormente) foi feito duas vezes
por semana em todos os bebés na UTIN, de modo que a
duracao da excrecao viral e possiveis coinfeccoes pudessem
ser determinadas. O acompanhamento continuou por quatro
semanas apos a Ultima amostra positiva ter sido identificada.
Os bebés VSR-positivos foram mantidos isolados até a alta
da UTIN, foram testados semanalmente por PCR até que um
resultado negativo fosse alcancado. O periodo mais longo de
excrecao viral foi de 29 dias.

Segundo surto (junho)

Durante os 24 dias seguintes, nenhum outro lactente na UTIN
desenvolveu sintomas sugestivos de infeccao por VSR; por-
tanto, o primeiro surto foi considerado controlado. Trinta
e quatro dias apds o caso indice, um novo surto foi iden-
tificado e as medidas de controle foram restabelecidas
(fig. 2). Quatorze lactentes apresentaram VSR, identifi-
cado nas secrecdes respiratorias (tabela 1). O palivizumabe

Arvore filogenética do virus isolado durante os surtos.

foi administrado apenas a bebés com resultado negativo
na PCR para VSR com fatores de risco (oito pacientes).
Neste segundo surto, a taxa de ataque foi de 63,6% e duas
fatalidades ocorreram (Taxa de Letalidade =14,3%). Ambos
os bebés eram prematuros e estavam sob VM quando a
infeccao pelo VSR foi detectada. Suas mortes foram atri-
buidas a sepse bacteriana; no entanto, o VSR pode ter
contribuido. O tempo de excre¢ado viral mais longo foi de
14 dias.

Caracteristicas dos bebés infectados

Entre os 24 bebés positivos para o VSR, 15 (62,5%) nasce-
ram prematuramente com menos de 37 semanas de gestacao
(tabela 1). A média de idade gestacional foi de 33 semanas
(28 +-40 semanas), a média de idade ao diagndstico foi de
27,5 dias (variacao de um a 80 dias) e a média de peso ao nas-
cer foi de 1961 g (variacao de 765 a 3.440g). Onze lactentes
(45,8%) eram assintomaticos. Entre os bebés sintomati-
cos, 12,6% apresentavam sintomas respiratorios superiores
leves (tosse ou coriza) ou febre, 20,8% apresentavam bron-
quiolite sem necessidade de VM e 20,8% necessitaram de
suporte ventilatorio invasivo. Seis lactentes eram elegiveis
pelas diretrizes brasileiras para receber palivizumabe.’ Em
ambos os surtos, os dados disponiveis ndo foram suficien-
tes para estabelecer fatores de risco independentes para
infeccao por VSR.

Caracterizacdao genotipica

A analise molecular foi feita para todas as 24 amostras posi-
tivas para o VSR (fig. 3). Os virus isolados durante o primeiro
surto foram caracterizados como VSR-tipo-A ON-1, enquanto
todas as infeccdes durante o segundo surto foram causadas
pelo VSR-tipo-A NA-2. A andlise de aminoacidos eviden-
ciou uma assinatura genética caracteristica nas amostras do
segundo surto. Nenhuma coinfeccao viral foi detectada em
nenhum dos surtos.
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Que seja de nosso conhecimento, este € o primeiro relato de
dois surtos neonatais consecutivos causados por dois geno-
tipos distintos de VSR no Brasil. Em conjunto, os episodios
envolveram 24 lactentes em uma UTIN de alta complexi-
dade e ocorreram no periodo pos-pico do VSR (as maiores
taxas de circulacao viral ocorrem entre marco e maio em Sao
Paulo). O ensaio de RT-PCR e a analise da sequéncia gené-
tica foram cruciais na confirmacao dos dois surtos distintos
e na adocao de medidas de controle, incluindo o uso do
palivizumabe.

Os bebés nascidos prematuramente e com doenca
cardiaca ou pulmonar subjacente sdao mais propensos a
desenvolver sintomas graves quando infectados com o VSR.
Em comparacao com infeccdes adquiridas na comunidade,
as infeccdes nosocomiais estao associadas a uma morta-
lidade significativamente maior.? As taxas de ataque nos
surtos de VSR em UTIN relatadas na literatura variam de
9 a 55%."°2" Nossas taxas de ataque foram muito maiores,
chegaram a 58,8% durante o primeiro surto e, inesperada-
mente, 63,6% no segundo surto. Tal disparidade pode ser
atribuida ao fato de que a maioria dos nossos pacientes era
presumivelmente susceptivel aos novos genotipos descritos
e nenhum deles havia recebido palivizumabe antes do inicio
do surto. A auséncia de imunidade protetora nos bebés e em
suas maes pode ter permitido a reproducao e a transmissao
mais eficientes do virus. Além disso, esses genotipos emer-
gentes parecem ter uma vantagem de aptidao em relacao
aos genotipos anteriores do mesmo grupo de VSR.?

Em contrapartida, nao observamos um aumento na
frequéncia de doenca grave, porque apenas 10% dos
pacientes no grupo ON-1 e 28,6% no grupo NA-2 desen-
volveram insuficiéncia respiratoria e necessitaram de VM.
Tal frequéncia pode ser explicada pela idade gestacional
média relativamente alta (34 semanas) de nossos pacien-
tes. Embora nao tivéssemos bebés prematuros extremos,
todos os cinco bebés infectados por VSR que necessi-
taram de VM nasceram prematuramente com menos de
33 semanas, o que reforcou a contribuicao da prematuridade
como um importante fator de risco para infeccao grave por
VSR.

Nao ha diretrizes para o uso de palivizumabe durante
surtos em instituicdes de salde. ldentificamos pequenos
estudos que usaram o palivizumabe em UTINs como um
componente dos procedimentos de controle de surtos.'-2°
Quando o primeiro surto foi detectado em nosso meio, todos
os 17 pacientes da UTIN receberam palivizumabe, enquanto
o palivizumabe estava disponivel apenas para pacientes
negativos para o VSR no segundo surto, devido a quantidade
limitada de medicacao disponivel e seu alto custo. Embora
a minoria dos bebés tivesse uma indicacdo rigorosa para
receber o palivizumabe, acreditamos que a administracao
ampla e imediata do medicamento possa ter contribuido
para o controle oportuno e a baixa morbidade/mortalidade
na populacao estudada.

Estudos anteriores descrevem a cocirculacao dos gru-
pos A e B do VSR em periodos epidémicos, inclusive
em populacées brasileiras.>”%2324 O VSR-A foi responsavel
por ambos o0s surtos; no entanto, nossos casos ocorreram
em uma unidade fechada. Contudo, identificamos dois

genotipos diferentes de VSR-A na UTIN: ON-1 e NA-2.
O primeiro é um novo gendtipo com grandes duplicacdes de
aminoacidos na glicoproteina G de ligacao. Foi relatado pela
primeira vez em dezembro de 2010 em Ontario, no Canada,
e tem se espalhado rapidamente por todo o mundo.?2:25-30

A ocorréncia do VSR e gendtipos especificos durante
surtos nosocomiais pode refletir a circulacao do virus na
comunidade. Isso é parcialmente demonstrado pelo tempo
de nossos surtos, que respeitam a sazonalidade em nossa
regiao.

Em resumo, o diagnostico etiolégico precoce é espe-
cialmente relevante para terapia antiviral e medidas de
isolamento para prevenir surtos hospitalares, reduz a neces-
sidade de procedimentos diagnosticos adicionais e o tempo
de internacao hospitalar. Um melhor entendimento da
epidemiologia molecular do VSR é essencial para o desen-
volvimento de vacinas e medicamentos antivirais e outras
medidas de controle contra a infeccao por VSR.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Referéncias

1. Figueras-Aloy J, Manzoni P, Paes B, Simdes EA, Bont L, Chec-
chia PA, et al. Defining the risk and associated morbidity and
mortality of severe respiratory syncytial virus infection among
preterm infants without chronic lung disease or congenital heart
disease. Infect Dis Ther. 2016;5:417-52.

2. French CE, McKenzie BC, Coope C, Rajanaidu S, Paranthaman
K, Pebody R, et al. Risk of nosocomial respiratory syncytial
virus infection and effectiveness of control measures to pre-
vent transmission events: a systematic review. Influenza Other
Respir Viruses. 2016;10:268-90.

3. Rodriguez-Fernandez R, Tapia LI, Yang C-F, Torres JP, Chavez-
Bueno S, Garcia C, et al. Respiratory syncytial virus genotypes,
host immune profiles, and disease severity in young chil-
dren hospitalized with bronchiolitis. J Infect Dis. 2017;217:
24-34.

4. Peret TC, Hall CB, Hammond GW, Piedra PA, Storch GA, Sul-
lender WM, et al. Circulation patterns of group A and B human
respiratory syncytial virus genotypes in 5 communities in North
America. J Infect Dis. 2000;181:1891-6.

5. Yamaguchi M, Sano Y, Dapat IC, Saito R, Suzuki Y, Kumaki A,
et al. High frequency of repeated infections due to emerging
genotypes of human respiratory syncytial viruses among chil-
dren during eight successive epidemic seasons in Japan. J Clin
Microbiol. 2011;49:1034-40.

6. de-Paris F, Beck C, de Souza Nunes L, Machado AB, Paiva RM,
da Silva Menezes D, et al. Evaluation of respiratory syncy-
tial virus group A and B genotypes among nosocomial and
community-acquired pediatric infections in Southern Brazil.
Virol J. 2014;11:36.

7. Gardinassi LG, Simas PV, Gomes DE, do Bonfim CM, Nogueira
FC, Garcia GR, et al. Diversity and adaptation of human res-
piratory syncytial virus genotypes circulating in two distinct
communities: public hospital and day care center. Viruses.
2012;4:2432-47.

8. da Silva LH, Spilki FR, Riccetto AG, de Almeida RS, Baracat EC,
Arns CW. Genetic variability in the G protein gene of human
respiratory syncytial virus isolated from the Campinas metro-
politan region, Brazil. J Med Virol. 2008;80:1653-60.


http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0155
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0160
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0165
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0170
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0175
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0180
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0185
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0190

RSV outbreaks by novel genotypes ON-1 and NA-2 in a NICU

239

9.

20.

Moura FE, Blanc A, Frabasile S, Delfraro A, de Sierra MJ, Tome
L, et al. Genetic diversity of respiratory syncytial virus isolated
during an epidemic period from children of northeastern Brazil.
J Med Virol. 2004;74:156-60.

. Vieira SE, Thomazelli LM, de Paulis M, Ferronato AE, Oliveira

DB, Martinez MB, et al. Infections caused by HRSV A ON1 are
predominant among hospitalized infants with bronchiolitis in
Sao Paulo City. BioMed Res Int. 2017;2017:3459785.

. Sakthivel SK, Whitaker B, Lu X, Oliveira DB, Stockman LJ, Kamili

S, et al. Comparison of fast-track diagnostics respiratory patho-
gens multiplex real-time RT-PCR assay with in-house singleplex
assays for comprehensive detection of human respiratory viru-
ses. J Virol Methods. 2012;185:259-66.

. Sanz MC, Kew OM, Anderson LJ. Genetic heterogeneity of the

attachment glycoprotein G among group A respiratory syncytial
viruses. Virus Res. 1994;33:203-17.

. Zheng H, Peret TC, Randolph VB, Crowley JC, Anderson LJ.

Strain-specific reverse transcriptase PCR assay: means to dis-
tinguish candidate vaccine from wild-type strains of respiratory
syncytial virus. J Clin Microbiol. 1996;34:334-7.

. Peret TC, Hall CB, Schnabel KC, Golub JA, Anderson LJ. Circu-

lation patterns of genetically distinct group A and B strains of
human respiratory syncytial virus in a community. J Gen Virol.
1998;79:2221-9.

. Brasil. Ministério da Salde. Protocolo de uso de palivi-

zumabe para prevencdao da infeccdo pelo virus sincicial
respiratorio. 2013. [acesso 2018 Aug 27]. Disponivel em:
http://bvsms.saude.gov.br/bvs/saudelegis/sas/2013/prt0522_
13.05_2013.html.

. Dizdar EA, Aydemir C, Erdeve O, Sari FN, Oguz S, Uras N, et al.

Respiratory syncytial virus outbreak defined by rapid screening
in a neonatal intensive care unit. J Hosp Infect. 2010;75:292-4.

. O’Connell K, Boo TW, Keady D, Niriain U, O’Donovan D, Com-

mane M, et al. Use of palivizumab and infection control
measures to control an outbreak of respiratory syncytial virus
in a neonatal intensive care unit confirmed by real-time poly-
merase chain reaction. J Hosp Infect. 2011;77:338-42.

. Silva Cde A, Dias L, Baltieri SR, Rodrigues TT, Takagi NB,

Richtmann R. Respiratory syncytial virus outbreak in neonatal
intensive care unit: impact of infection control measures plus
palivizumab use. Antimicrob Resist Infect Control. 2012;1:16.

. Alan S, Okulu E, Kilic A, Atasay B, Arsan S. Palivizumab use

during respiratory syncytial virus outbreak in the neonatal
intensive care unit. J Hosp Infect. 2012;81:292-3.

Hammoud MS, Al-Taiar A, Raina A, Elsori D, Al-Qabandi S, Al-Essa
M. Use of palivizumab with other infection control measures to

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

control respiratory syncytial virus outbreaks in neonatal care
units. J Trop Pediatr. 2016;62:409-14.

Moreno Parejo C, Morillo Garcia A, Lozano Dominguez C,
Carrefio Ochoa C, Aznar Martin J, Conde Herrera M. Respiratory
syncytial virus outbreak in a tertiary hospital neonatal intensive
care unit. An Pediatr. 2016;85:119-27.

Hotard AL, Laikhter E, Brooks K, Hartert TV, Moore ML. Functio-
nal analysis of the 60-nucleotide duplication in the respiratory
syncytial virus Buenos Aires strain attachment glycoprotein. J
Virol. 2015;89:8258-66.

Riccetto AG, Silva LH, Spilki FR, Morcillo AM, Arns CW, Baracat
EC. Genotypes and clinical data of respiratory syncytial virus
and metapneumovirus in Brazilian infants: a new perspective.
Braz J Infect Dis. 2009;13:35-9.

Zhang Z-Y, Du L-N, Chen X, Zhao Y, Liu E-M, Yang X-Q, et al.
Genetic variability of respiratory syncytial viruses (RSV) pre-
valent in Southwestern China from 2006 to 2009: emergence
of subgroup B and A RSV as dominant strains. J Clin Microbiol.
2010;48:1201-7.

Eshaghi A, Duvvuri VR, Lai R, Nadarajah JT, Li A, Patel SN, et al.
Genetic variability of human respiratory syncytial virus A strains
circulating in Ontario: a novel genotype with a 72 nucleotide G
gene duplication. PloS One. 2012;7:e32807.

Pierangeli A, Trotta D, Scagnolari C, Ferreri ML, Nicolai A,
Midulla F, et al. Rapid spread of the novel respiratory syncytial
virus A ON1 genotype, central Italy, 2011 to 2013. Euro Surveill.
2014;19, pii: 20843.

Auksornkitti V, Kamprasert N, Thongkomplew S, Suwannakarn
K, Theamboonlers A, Samransamruajkij R, et al. Molecular cha-
racterization of human respiratory syncytial virus, 2010-2011:
identification of genotype ON1 and a new subgroup B genotype
in Thailand. Arch Virol. 2014;159:499-507.

Avadhanula V, Chemaly RF, Shah DP, Ghantoji SS, Azzi JM,
Aideyan LO, et al. Infection with novel respiratory syncy-
tial virus genotype Ontario (ON1) in adult hematopoietic
cell transplant recipients, Texas, 2011-2013. J Infect Dis.
2015;211:582-9.

Tsukagoshi H, Yokoi H, Kobayashi M, Kushibuchi I, Okamoto-
Nakagawa R, Yoshida A, et al. Genetic analysis of attachment
glycoprotein (G) gene in new genotype ON1 of human respi-
ratory syncytial virus detected in Japan. Microbiol Immunol.
2013;57:655-9.

Duvvuri VR, Granados A, Rosenfeld P, Bahl J, Eshaghi A, Gubbay
JB. Genetic diversity and evolutionary insights of respiratory
syncytial virus A ON1 genotype: global and local transmission
dynamics. Sci Rep. 2015;5:14268.


http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0195
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0200
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0205
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0210
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0215
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0220
http://bvsms.saude.gov.br/bvs/saudelegis/sas/2013/prt0522_13_05_2013.html
http://bvsms.saude.gov.br/bvs/saudelegis/sas/2013/prt0522_13_05_2013.html
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0230
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0235
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0240
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0245
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0250
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0255
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0260
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0265
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0270
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0275
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0280
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0285
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0290
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0295
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300
http://refhub.elsevier.com/S2255-5536(19)30076-X/sbref0300

	First report of two consecutive respiratory syncytial virus outbreaks by the novel genotypes ON‐1 and NA‐2 in a neonatal i...
	Introdução
	Material e métodos
	Características da UTIN
	Diagnóstico clínico
	Investigação do surto

	Ética
	Resultados
	Primeiro surto (maio)
	Segundo surto (junho)
	Características dos bebês infectados
	Caracterização genotípica

	Discussão
	Conflitos de interesse
	Referências


