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RESUMO

A vacinacdo contra o virus Rotavirus € considerada medida efetiva na
prevengao da gastroenterite, por reduzir internagdo e mortalidade causada por este
virus. No entanto, efeitos adversos graves podem ser causados devido ao seu uso,
a exemplo da doenca de Kawasaki. A evidéncia disponivel a respeito deste efeito
adverso ndo esta descrita na literatura por meio de revisdo sistematica. O objetivo
deste estudo foi verificar a associacdo da doenca de Kawasaki com o uso das
vacinas Rotavirus em criancas por meio de uma revisao sistematica e metanalise.
Os dados foram coletados de ensaios clinicos controlados e randomizados e de
estudos observacionais buscados nas bases de dados: Medline, Embase, Cinahl,
Scopus, Web of Science, Biblioteca Virtual da Saude e Health Star, sem restricdo de
idioma e ano de publicacdo. Os desfechos medidos foram: a incidéncia de casos da
doenca de Kawasaki ligados as vacinas e a frequéncia da descontinuacdo do
esquema de vacinacdo. Dois revisores de forma independente selecionaram o0s
estudos e fizeram a extracdo dos dados. Os dados foram sumarizados pela
incidéncia da doenca a cada 100.000 vacinados e o risco relativo (RR), com
intervalo de confianca de 95% (IC 95%). A metandlise de efeitos aleatérios foi
realizada no programa estatistico STATA 14.2. Foram identificados 804 artigos,
sendo 47 artigos potencialmente elegiveis e 11 estudos incluidos. A metanalise foi
realizada com seis dos estudos, sendo a incidéncia de 24 casos de doenca de
Kawasaki a cada 100.000 criancas vacinadas contra o virus Rotavirus
(1C95%=11,98-48,26). Nao houve diferenca entre as vacinas em relacao a incidéncia
do efeito adverso, classificado como de frequéncia rara. O risco de ter a doenca de
Kawasaki no grupo de criancas que tomou a vacina nao foi diferente em relacdo as
criangas que nao fizeram uso da vacina (RR=1,55 e 1C95%=0,41-5,93), sendo a
evidéncia de baixa qualidade. Os resultados indicam que as vacinas monovalente e
pentavalente possuem baixa incidéncia de desenvolver a doenca de Kawasaki.
Diante disso, estudos com amostras maiores devem ser realizados para reforcar
estes achados.

Palavras-chaves: Doenca de Kawasaki. Vacina Rotavirus. Seguranca. Revisao
Sistematica.



ABSTRACT

The vaccine against the rotavirus is considered an effective measure in the
prevention of gastroenteritis, reducing hospitalizations and mortality caused by the
virus. However, its use may result in serious adverse effects, such as Kawasaki
disease. The available evidence on this adverse effect has not yet been reported in
the scientific literature. The objective of this study was to determine the association
between the Kawasaki disease and the use of the rotavirus vaccine in children, by
conducting a systematic review and meta-analysis. Data were collected from
controlled randomized trials and from observational studies retrieved through
searches of the following databases: MEDLINE, EMBASE, CINAHL, SCOPUS, Web
of Science, Virtual Health Library and Health Star, with no constraints regarding
language or year of publication. The outcomes measured were incidence of
Kawasaki disease associated with the vaccines and rate of discontinuation of the
vaccination schedule. Two reviewers, individually, selected the studies and
performed data extraction. The data thus retrieved were summarized according to
incidence of the disease per 100,000 vaccinated children and relative risk, with a
95% confidence interval (95%CIl). The meta-analysis of random effects was carried
out using the STATA 14.2 statistical package. A total of 804 articles were initially
retrieved, giving 47 potentially eligible articles, 11 of which were subsequently
included. Six studies were included in the meta-analysis, yielding an incidence of 24
cases of Kawasaki disease per 100,000 children vaccinated against the rotavirus
(95%Cl1=11.98-48.26). No difference was found between the vaccines in rate of
adverse effects (RR=1.55 and 95%CI=0.41-5.93), whose prevalence was classified
as rare. The risk of developing Kawasaki disease in the group of children receiving
the vaccines did not differ to the comparator group; however the evidence was of low
quality. The monovalent and pentavalent vaccines are associated with a low
incidence of developing Kawasaki disease; however, studies with large samples are
needed to reinforce these findings.

Key words: Kawasaki Disease. Rotavirus Vaccine. Safety. Systematic Review.
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1 APRESENTACAO

A vacina rotavirus é utilizada para combater o principal virus causador de
diarreias graves em criancas e lactentes. Anualmente, a infec¢cdo por Rotavirus
causa milhares de mortes, hospitalizacdes e atendimentos de salde no mundo todo,
principalmente nos paises em desenvolvimento onde fatores demogréaficos e
socioecondmicos se associam ao aumento das taxas de mortalidade (TATE;
PARASHAR, 2014; YIN et al., 2015).

A Organizacdo Mundial da Saude (OMS), em 2006, aprovou e recomendou
duas vacinas para uso contra o virus rotavirus, a monovalente e a pentavalente, as
quais foram introduzidas aos poucos nos programas mundiais de satde. O Brasil foi
um dos paises pioneiros a introduzir a vacina monovalente no Programa Nacional de
Imunizacédo, ainda no ano de 2006. As taxas de notificacbes de contaminagédo por
rotavirus em todos os paises que introduziram as vacinas foram reduzidas
substancialmente, comprovando a eficacia das mesmas (BRASIL, 2006; WORLD
HEALTH ORGANIZATION, 2013).

A vacina, assim como qualquer outro medicamento, pode causar efeitos
adversos. De acordo com a Organizacdo Mundial de Saude, o efeito adverso ou
reacdo adversa a medicamento é todo efeito nocivo e indesejavel que se apresenta
apos a administracdo de um medicamento em doses utilizadas habitualmente na
espécie humana, para prevenir, diagnosticar ou tratar uma doenca ou para modificar
alguma funcéo biolégica (WORLD HEALTH ORGANIZATION, 2013).

Com relagdo a vacina rotavirus, os efeitos adversos classificados como
comuns sao a tosse, coriza, diarreia, irritabilidade, perda de apetite, febre e vémito,
dentre outros; e dentre os efeitos adversos graves tém-se como exemplo a
intuscepcdo e doenca de Kawasaki (ORGANIZACAO PAN-AMERICANA DA
SAUDE, 2011; SOARES-WEISER et al., 2012; BRAVO et al., 2014).

A doenca de Kawasaki € uma vasculite aguda, multissistémica, manifestada
pela presenca de diversos sinais e sintomas difusos, incluindo febre persistente,
erupcao cutdnea, conjuntivite bilateral ndo exsudativa, eritema dos labios e da
mucosa bucal, erupcdo cutadnea, sintomas gastrointestinais, linfadenopatia. A
doenca pode evoluir para quadros mais graves de aneurisma da artéria coronaria,
infarto do miocardio, doenca cardiaca isquémica e morte (NEEMANN, 2013;
ABRAMS et al., 2015).
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Informacdes a respeito de notificagbes de efeitos adversos relacionados ao
uso das vacinas sdo importantes a fim de garantir o0 uso seguro das mesmas e
informar tomadores de decisdo. Considerando a escassez de estudos secundarios
gue tenham sumarizado a evidéncia disponivel dos riscos da doenca de Kawasaki
devido ao uso da vacina rotavirus em criangas, realizamos um estudo de revisdo
sistematica e metandlise a respeito deste assunto que estd apresentado no formato

de artigo cientifico.
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2 REFERENCIAL TEORICO

2.1 Infeccéo por Rotavirus

Rotavirus é um dos mais importantes agentes etioldgicos da doenca diarreica
do mundo. Esta associado a 30-50% dos casos de diarreia grave e
aproximadamente um terco das hospitalizagbes por diarreias (PARASHAR;
HUMMELMAN; MILLER, 2003). A infecgdo causou em 2008, 450.000 mortes, dois
milhdes de hospitalizacdes, 25 milhdes de atendimentos de saude e 111 milhdes de
casos de diarreia em criangcas menores que cinco anos de idade no mundo todo
(PARASHAR; NELSON; KANG, 2013; WORLD HEALTH ORGANIZATION, 2013),
principalmente nos paises em desenvolvimento onde fatores demogréaficos e
socioeconbmicos se associam ao aumento das taxas de mortalidade (TATE;
PARASHAR, 2014).

No Brasil, as investigacdes epidemiologicas e os dados de monitoramento
das doencas diarreicas agudas entre os anos de 2000 e 2011 indicaram uma
estimativa de 33.397.413 casos notificados. A estimativa mais recente publicada em
2008 mostrou que 1.336.289 milhGes de criancas menores de cinco anos foram a
Obito devido a esta doenca, sendo que no Brasil houve 3.543 mortes (LUCHS;
TIMENETSKY, 2016).

Dentre as mais de 100.000 mortes/ano de criancas em 2013 nos Estados
Unidos, as taxas das doencas diarreicas, infeccfes respiratdrias inferiores, causas
neonatais e malaria estavam entre as cinco principais causas de morte em criancas
menores de cinco anos. Os patdgenos mais importantes foram os virus Rotavirus
para diarreia e pneumococo para infec¢des respiratorias inferiores (NAGHAVI et al.,
2015).

Rotavirus séo classificados em sete grupos principais (de A a G), sendo a
maioria das infec¢cdes associada ao rotavirus do tipo A (RVA), com importancia
epidemioldgica e impacto em saude publica, embora os grupos B e C tenham
também relacdo com a doenca humana. Rotavirus do tipo A é ainda classificado
guanto ao tipo de antigeno em: antigeno G (gendtipo glicoproteico) e antigeno P
(gendtipo sensivel a protease), sendo 0os mais comuns genotipo glicoproteico 8
(G1P[8]), G2P[4], G3P[8], G4P[8] e G9P[8] (CARVALHO-COSTA et al., 2011). Até o
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momento foram descritos 27 gendtipos G e 37 gendtipos P em Rotavirus do tipo A,
provenientes de humanos e animais (LUCHS; TIMENETSKY, 2016).

2.2 Vacina Rotavirus

Em 1998, a primeira vacina Rotavirus registrada nos Estados Unidos foi a
tetravalente (Rotashield®, Wyeth-Lederle) aplicada no esquema de trés doses aos 2,
4 e 6 meses de idade (CLARK; OFFIT; PARASHAR, 2013). A sua utilizacdo foi
suspensa depois de nove meses, em julho de 1999 (apds a aplicacdo de cerca de
1,2 milhdes de doses em 600.000 lactentes), devido ao aumento de casos de
invaginacao intestinal (intuscepc¢éo) em criangas com mais de trés meses (MURPHY
et al., 2001).

ApOs este episddio, a obtencdo de uma vacina segura, eficaz e in6cua tornou-
se prioridade no ambito da OMS para ser administrada principalmente nas criancas
até os dois primeiros anos de vida, sendo considerada medida de controle de grande
impacto sobre taxas elevadas de incidéncia do virus Rotavirus nos paises
desenvolvidos e em desenvolvimento, mais do que melhorias na higiene e no
saneamento (LINHARES; OLIVEIRA; BATISTA, 2010).

Atualmente, existem duas vacinas aprovadas e recomendadas mundialmente
pela OMS; a vacina pentavalente (Rotateq®, Merck & Co. — RV5) e a vacina
monovalente (Rotarix®, GlaxoSmithKline — RV1) (KOLLARITSCH et al., 2015).

A pentavalente é uma vacina oral e atenuada composta por cinco genotipos
virais humanos e bovinos (G1, G2, G3, G4 e P1A[8]), combinados por meio de
rearranjos que deve ser administrada em trés doses em criancas entre 1 a 8 meses
de idade; sendo a primeira dose entre 6 a 12 semanas, a segunda dose entre 4 e 10
semanas apds a primeira dose, e a terceira dose de 4 a 10 semanas apoés a
segunda dose. A Ultima dose ndo pode ultrapassar as 32 semanas de idade da
crianca (MATTHIJSSENS et al., 2010).

A monovalente € uma vacina oral atenuada composta por Unica cepa
(G1P1A[8]) que representa o gendtipo humano mais comum de RVA. Duas doses de
aplicacao da vacina monovalente sao recomendadas, sendo a primeira aos 2 meses
e a segunda aos 4 meses de idade (DENNEHY, 2008). No Brasil, em 2006 a vacina

monovalente foi incluida no Programa Nacional de Imunizacdo (PNI) e a vacina
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pentavalente foi disponibilizada apenas na rede privada de vacinacao (LUCHS et al.,
2015).

Alguns paises desenvolveram outras vacinas rotavirus, a exemplo da vacina
oral monovalente Lanzhou Lam Rotavirus (LLR), da China, composta pela cepa
G10P[12], derivada de um RVA isolado de cordeiro, que foi introduzida no programa
nacional de imunizacdo desse pais entre 2000 e 2001 (SOARES-WEISER et al.,
2012; YIN et al., 2015; FU et al., 2012). No Vietna, desde 2007 é utilizada a vacina
monovalente (Rotavin-M®, Research and Production of Vaccines) composta pela
cepa G1P[8] derivada do Rotavirus humano e na india, desde 2014, esta disponivel
a vacina monovalente (Rotavac®, Bharat Biotech International Limited) composta
pela cepa G9P[11] derivada de uma cepa neonatal humana naturalmente atenuada
e que contém segmento de bovinos (KOLLARITSCH et al., 2015).

Em 2009 e novamente em 2013, a OMS recomendou a introdugcédo da vacina
Rotavirus em todos 0s programas nacionais de imunizacdo (SOARES-WEISER et
al.,, 2012; WORLD HEALTH ORGANIZATION, 2014). Assim como no Brasil,
Estados Unidos, Australia, Europa e em mais de 10 paises da América do Sul houve
reducdo drastica das consultas médicas e mortes devido a diarreia e desidratacédo
associada ao rotavirus, apés a instituicdo dos programas de vacinacdo (SANFORD,
2015).

No Brasil, a cobertura da vacina em 2006 e 2007 foi de 60% e 75%,
respectivamente (BRASIL, 2009). No entanto, as Regifes Sul e Sudeste tiveram a
mais alta cobertura da vacina e foi possivel observar maior taxa de reducdo das
hospitalizagbes de criangas por idade nestas regides (LANZIERI et al., 2010).

Apés a introdugdo da vacina monovalente no programa nacional de
imunizacdo brasileiro, os resultados mostraram reducdo na circulacdo de rotavirus
do tipo A em criancas menores de cinco anos de idade e o predominio do genotipo
G2P[4] (BORGES et al.,, 2011). A vacina vem impedindo em torno de 80.000
hospitalizagbes e 1.300 mortes por diarreia todos os anos no Brasil e no México,
apos a introducdo no programa publico (PATEL et al., 2011).

Em uma revisédo sistematica observou-se dados de reducdo de 24,3% para
16,1% dos casos de diarreia devido a infeccdo por Rotavirus apos a introducao da
vacina. Os genotipos mais prevalentes apos a introdugédo da vacina foram G1, G2 e
G9, engquanto os tipos predominantes foram P[4] e P[8], confirmando que G2P[4] foi

a combinacdo mais frequente apods a introducéo da vacina (SANTOS et al., 2016).
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Ha paises na Europa nos quais a vacina rotavirus ndo foi implementada nos
programas devido a falta de custo-efetividade e pela gastroenterite ser considerada
doenca leve e de baixo nimero de mortes (PAREZ et al.,, 2014); bem como,
preocupac¢ao com a segurancga no uso da vacina, especialmente no que diz respeito
a intuscepcéo (KOLLARITSCH et al., 2015).

Varios estudos de pré-licenciamento foram realizados para garantir que as
vacinas monovalente e pentavalente fossem mais seguras comparadas a
tetravalente quanto ao risco da intuscepc¢do. No entanto, a avaliacdo da seguranca
pés-registro deve ser continua a fim de avaliar o risco deste efeito adverso, assim
como, de outros efeitos adversos graves como doenca de Kawasaki (BELONGIA et
al., 2009).

Em 2007, o laboratério fabricante da vacina pentavalente (Rotateq®, Merck &
Co. — RV5) revisou a bula, adicionando doenga de Kawasaki como efeito adverso
grave desde que o ensaio clinico pré-licenciamento desta vacina identificou um
aumento no numero de casos desta doenca no grupo que recebeu a vacina (5 entre
36.150 criancas vacinadas) em relacdo ao grupo placebo (1 caso entre 35.536
criangas) (HUA et al.,, 2009). Embora a diferenga ndo tenha sido estatisticamente
significativa e os resultados ndo foram agrupados por idade, sexo, numero de doses,
tempo de inicio ou concomitante com outras vacinas, 0 risco potencial de
desenvolvimento da doenca de Kawasaki apés a administracdo da vacina
pentavalente foi considerado relevante (TREDWELL et al., 2002).

Além das vacinas Rotavirus, outras vacinas também tém sido relacionadas
com a doenca de Kawasaki, como a de hepatite B, raiva, sarampo (YIN et al., 2015)
e a meningite do tipo B (BEXSERO, 2016).

2.3 Farmacovigilancia

A farmacovigilancia é a ciéncia e atividades relativas a deteccéo, avaliacao,
compreensao e prevencao dos efeitos adversos ou de quaisquer outros problemas
relacionados a medicamentos (ORGANIZACION PANAMERICANA DE LA SALUD,
2008). O seu objetivo é coletar informacdes sobre efeitos adversos causados pelos
medicamentos e vacinas, a fim de verificar a causalidade do efeito com o produto
administrado e divulgar informacdes da incidéncia e gravidade dos efeitos

observados. Na tomada de decisbes, a farmacovigilancia auxilia e desempenha
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papel fundamental, nos ambitos individual, regional, nacional e internacional
(ORGANIZACAO PAN-AMERICANA DA SAUDE, 2011).

Efeito adverso ou reacdo adversa ao medicamento é definido como todo
efeito nocivo e indesejavel que se apresenta apds a administracdo de um
medicamento, em doses utilizadas habitualmente na espécie humana, para prevenir,
diagnosticar ou tratar uma doenca ou para modificar alguma funcdo biol6gica
(ORGANIZACAO PAN-AMERICANA DA SAUDE, 2011).

As vacinas ndo sao isentas de efeitos adversos, possuem risco inerente de
complicagbes graves causadas por elas séo relativamente menores que as doengas
contra as quais elas protegem (BRASIL, 2008). Entretanto, sdo necessarias
iniciativas para a investigacdo dos efeitos adversos pds-vacinais com base em
evidéncias cientificas.

O grupo internacional de pesquisadores em seguranca de vacinas (Brighton
Collaboration Group) publicou uma série de artigos com o objetivo de definir termos
ligados a farmacovigilancia e orientar na coleta e na notificacdo dos efeitos
adversos. O Council for International Organizations of Medical Sciences (CIOMS),
uma associac¢ao ligada a OMS, criou um grupo de farmacovigilancia em vacinas que
revisou o material produzido pelo Brighton Collaboration Group com o objetivo de
simplificar e traduzir as definicdes consideradas prioritarias para varias linguas,
inclusive para o portugués (WORLD HEALTH ORGANIZATION, 2013).

No ano 2000, houve a implantacdo no Brasil do Sistema de Informacdo da
Vigilancia de Eventos Adversos Pdés-Vacinacdo (SIEAPV) no servico publico
nacional. As informacdes provenientes dos estados puderam ser coletadas e
analisadas de forma mais abrangente e consistente. A Portaria MS/GM n° 33
(revogada pela Portaria MS/GM n° 1.271, de 6 de junho de 2014), inseriu os efeitos

adversos pos-vacinagdo como agravo de notificacdo compulsoéria (BRASIL, 2014).
2.4 Doenca de Kawasaki

A primeira evidéncia descrita na literatura sobre doenca de Kawasaki foi no
Japao em 1967, por Tomisaku Kawasaki. O autor descreveu a condicao de
"sindrome do linfonodo mucocutaneo” e pensava originalmente que a sindrome

representava uma doenca benigna na infancia. A doenca é considerada como uma
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vasculite autolimitada multisistémica de etiologia desconhecida ocorrendo
predominantemente em lactentes e criancas jovens (KAWASAKI, 1967).

Em 1970, ocorreram 10 mortes de criancas japonesas com menos de dois
anos de idade vitimas da doenca de Kawasaki, revelando a face mais agressiva da
doenca (KUSHNER et al., 2008). Foram observados trombose de artéria coronaria
durante a necrépsia de uma crianca com diagnostico prévio desta doenca (ROWLEY
et al., 2005).

No Brasil, ha dificuldade para notificacdo dos casos, pois as doencas
infecciosas mais comuns causadas por bactérias, virus, protozoarios e helmintos
apresentam quadro clinico similar ao periodo febril inicial da doenca. Este obstaculo
e a falta de conscientizacdo sobre a doenca e suas sequelas, interferem na
confirmacédo do diagnéstico (ALMEIDA et al., 2010).

A maior incidéncia de doenca de Kawasaki foi verificada em criangas de
descendéncia asiatica e japonesa, com incidéncia anual de aproximadamente 112
casos em 100.000 criancas com menos de cinco anos, seguida de afro-americanos
(16,9/100.000 criancas) e hispanicos (11,1/100.000 criancas), e menos frequente em
brancos (9,1/100.000 criangcas) (HOLMAN, 2010; PARK et al., 2007). Parece ser
mais prevalente em meninos do que meninas, com idade média de 2 a 3 anos e
menores de 5 anos (NEENAM, 2013).

Os irmaos das criancas afetadas pela doenca de Kawasaki possuem de 10 a
15 vezes maior chance de ter a doenca que o restante da populacdo (FUJITA et
al.,1989). Estas observacdes sugerem que a susceptibilidade a doenca pode ser
influenciada por fatores genéticos e culturais (BINDER et al., 2014).

A baixa frequéncia da doenca em criancas menores de trés meses de idade
esta relacionada a protecdo passiva oferecida por meio dos anticorpos maternos
com a amamentacdo, enquanto a auséncia em adultos sugere imunidade adquirida
em longo prazo (NEEMAN, 2013).

A hipétese etiopatogénica mais aceita devido as caracteristicas clinicas
(doenca febril autolimitada) e epidemiologicas (sazonalidade e carater epidémico) é
a de que a doenca de Kawasaki seja causada por agente infeccioso (WILLIAMS et
al., 2013) que determina as alteragbes clinicas em individuos susceptiveis
geneticamente (HOLMAN, 2010). Alguns estudos sugerem a via respiratéria como
porta de entrada para o patogéno suspeito para a doenca, embora nenhum agente
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infeccioso tenha sido etiologicamente associado com a doenca (ROWLEY;
SHULMAN, 2007; HUA et al., 2009; WILLIAMS et al., 2013).

Poucos estudos descreveram uma possivel associacdo da doenca de
Kawasaki com a infeccdo por Rotavirus. Um dos estudos encontrados, se ndo o
primeiro publicado em 1983, descreveu sobre casos da doenca de Kawasaki
admitidos em trés hospitais de Téquio, dos quais se notou que o virus Rotavirus
estava presente em 74% dos pacientes com a doenca versus 11% dos pacientes do
grupo controle. No entanto, estes achados foram pouco investigados em estudos
subsequentes (MATSUNO; UTAGAWA; SUGIURA, 1983).

A doenca de Kawasaki também foi relacionada a infec¢cdo por Rotavirus e
anasarca (acumulo anormal de liquido no tecido celular subcutaneo), demonstrando
a necessidade de considerar a doenca em qualgquer crianca com febre que dure
mais de cinco dias, sendo este sinal sozinho ou combinado com outras
caracteristicas clinicas (D"AURIA et al., 2014).

Outro estudo atual descreveu o0 caso de uma crianca de cinco meses com
doenca de Kawasaki associada a infeccdo por Rotavirus e H1N1. Neste caso,
ressalta-se a possibilidade do desencadeamento da resposta inflamatéria por um
agente infeccioso e a importancia da suspeita desta doenca em criancas menores
de seis meses com quadro infeccioso de febre persistente, a fim de instaurar
tratamento precoce e evitar graves sequelas cardiacas causadas pela doenca
(CARBONERO-CELIS et al., 2013).

Em 2014, um estudo identificou que as doencas infecciosas podem estar
associadas a 48,1% dos casos da doenca de Kawasaki, a exemplo de doencas
causadas por bactérias (Streptococcus do Grupo A beta-hemolitico, Haemophilus
influenzae e bactérias do género Yersinia) ou por virus (Rotavirus, Parainfluenza,
Echovirus e Herpes simples), confirmando que o agente infeccioso é um dos fatores
mais importantes que induzem as altera¢gdes autoimunes nas criangas com doenca
de Kawasaki (JUGULETE et al., 2014).

Algumas teorias foram propostas no meio cientifico. Uma delas é a teoria do
coronavirus humano presente em secrecdes respiratorias de oito criancas do total
de 11 com doenca de Kawasaki (grupo caso) e apenas em uma das 22 criancas
sem a doencga (grupo controle) (ESPER et al., 2005). Contudo, outros cinco estudos
posteriores ndo encontraram relagdo entre a presenga do coronavirus em amostras

de tecido respiratdorio ou nasofaringeo e a presenca da doenca de Kawasaki, o que
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invalidou a possibilidade desse virus ser o agente causal da doenca (ROWLEY;
SHULMAN, 2007).

Outra teoria € a da estimulacdo imunoldgica por superantigenos bacterianos
tais como toxinas estafilocécicas e estreptococicas (CASTRO; URBANO; COSTA,
2009) responsaveis por desencadear ativagdo imunoldgica exacerbada, com
producdo e liberacdo de citocinas pro-inflamatérias em concentragdo excessiva, tais
como: o fator de necrose tumoral alfa, interleucina 1 e 2, entre outras (ROWLEY;
SHULMAN, 2007). Estes superantigenos apresentam ainda as funcdes de ativar as
células natural killer e de acentuar a atividade de endotoxinas sobre o endotélio
determinando a presenca de varios sinais e sintomas da doenca de Kawasaki
(MATSUBARA; FUKAYA, 2007). No entanto, estudo multicéntrico ndo mostrou
diferencas no isolamento de bactérias produtoras de superantigenos entre pacientes
com doenca de Kawasaki e o grupo controle febril (LEUNG, 2002).

Outros autores descreveram que os distUrbios gastrointestinais, a intuscep¢ao
e a doenca de Kawasaki sdo complicacfes da infeccao natural por Rotavirus (THAI
et al., 2006; BARRON, 2002). O rotavirus poderia atuar como um superantigeno,
levando a uma apresentacdo particularmente grave da doenca de Kawasaki,
entretanto, esta hipotese ainda ndo esta confirmada (D'AURIA et al., 2009).

2.5 Manifestacdes clinicas da doenca de Kawasaki

A doenca de Kawasaki manifesta-se por meio de uma variedade de sinais e
sintomas, tais como febre, conjuntivite bilateral ndo exsudativa, eritema dos labios e
da mucosa bucal, mudancas nas extremidades (cianose), erupg¢ao cutanea,
sintomas gastrointestinais e linfadenopatia (NEEMANN, 2013). Aneurisma da artéria
coronaria ou ectasia pode desenvolver-se em 20 a 25% dos adultos e das criancas
ndo tratadas e o quadro pode evoluir para infarto do miocérdio, doenga cardiaca
isquémica e morte (ABRAMS et al.,2015).

Os sintomas gastrointestinais mais comuns da doenca representam até um
terco dos casos e sédo dor abdominal, nduseas e diarreia. O desenvolvimento de
abdbémen agudo cirdrgico € menos comum. Houve também relatos da vesicula biliar
hidropica (em até 15% dos casos da doenca), obstrucdo intestinal e pseudo-
obstrucdo, e mais raramente, pancreatite, apendicite, colite isquémica e intuscepcéo
(HUSSAIN; RUIZ, 2010).
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A doenca pode causar vasculite em varios 6rgaos, como pulmao, intestino,
vesicula biliar, sistema nervoso central, entre outros sistemas; mas o0
comprometimento cardiaco é o mais significativo, com a formacédo de aneurismas
coronarianos (CASTRO; URBANO; COSTA, 2009).

A apresentacdo clinica da doenca é difusa ainda ha falta de evidéncias
suficientes para o diagndstico, muitos dos sinais e sintomas podem ser atribuidos a
outras doencas, 0 que pode atrasar o diagndstico correto e o tratamento adequado
(D’AURIA et al., 2009; CHO; CHOI; JUNG, 2010). O diagndstico é essencialmente
clinico e o tratamento medicamentoso logo que iniciado, conduz a melhora clinica e
reduz os riscos de sequela cardiaca e 6bito (CASTRO; URBANO; COSTA, 2009).

Na auséncia de teste diagndstico especifico ou achado clinico patognoménico
(sinal ou sintoma especifico de uma determinada doenca) para a doenca de
Kawasaki, a American Heart Association (2005) estabeleceu critérios clinicos para

facilitar o diagnéstico, descritos no Quadro 1.

Quadro 1 - Critérios diagndsticos da doenca de Kawasaki

e Febre por cinco dias ou mais

e Conjuntivite ndo purulenta

e Lingua framboesiforme, eritema e edema de orofaringe, fissuras e eritema labial
e Eritema e edema de maos e pés com descamacao periungueal

e Exantema escarlatiniforme, morbiliforme ou polimérfico

e Linfonodomegalia cervical

Fonte: American Heart Association (2005)

A presenca de febre persistente durante cinco dias ou mais, associada a
quatro dos cinco critérios clinicos, fecha o diagnostico da doenca de Kawasaki. N&o
existem testes diagndsticos especificos para a doenca, mas sim, achados
laboratoriais caracteristicos descritos no Quadro 2 (NEWBURGER et al., 2004).

Embora a doenca de Kawasaki seja incomum, suas lesbes e sequelas nas
artérias coronarias tém grande impacto nos cuidados de saude pediatricos, devido
as dilatacdes, aneurismas ou fistulas, especialmente em pacientes que nao recebem
tratamento mais adequado e imediato com imunoglobulina intravenosa e de acido
acetilsalicilico (ROYLE; BURGNER; CURTIS, 2005).
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Quadro 2 - Achados laboratoriais da doenca de kawasaki

e Leucocitose com neutrofilia e desvio para esquerda

¢ Anemia normocitica e normocrémica

e Elevacao da velocidade de hemossedimentacdo

e Elevacao da proteina C reativa

e Trombocitose

e Aumento moderado de transaminases

e Hipoalbuminemia

e Pidria estéril

e Liquor com pleocitose com predominio de mononucleares
e Hiponatremia

e Liquido sinovial com leucocitose

Fonte: American Heart Association (2005)

2.6 Tratamento da doenca de Kawasaki

Ha varios estudos buscando elucidar mais detalhadamente a patogénese e,
entdo encontrar terapéuticas mais direcionadas e medidas preventivas contra as
sequelas cardiacas da doenca de Kawasaki (CASTRO; URBANO; COSTA, 2009).

A prevaléncia de aneurismas coronarianos e mortalidade geral por esta doenca
sdo efetivamente reduzidas por meio do uso de acido acetilsalicilico com
imunoglobulina endovenosa. O acido acetilsalicilico reduz o processo inflamatdrio,
enquanto a gamaglobulina, derivada do sangue, reduz a dilatacdo dos vasos do
coracdo, fazendo regredir aneurismas de pequeno e médio diametro (LUCA,;
YEUNG, 2012).

O tempo para inicio do tratamento € crucial para reduzir a doenca arterial
coronariana para 4% a 5% e a melhora progndstica requer que seja iniciado antes
do 10° dia de febre (SATOU; GIAMELLI; GEWITZ, 2007).

A importancia do diagnostico antecipado deve-se, essencialmente, aos
beneficios da administracdo precoce de imunoglobulina e & prevencdo do
desenvolvimento das sequelas cardiacas (KIM et al., 2007) que se nédo tratadas,
desenvolvem ectasia de artéria coronariana assintomatica até aneurisma coronario
gue pode levar a trombose, infarto do miocardio e morte subita em 15 a 25% das
criangcas com doenca de Kawasaki (BURNS et al., 2000). Sendo assim, quando o
quadro agudo da doenca se resolver, faz-se necessario seguimento atento e
periodico dos pacientes, pois muitas complicacfes tém aparecimento tardio e podem

tornar-se permanentes e fatais (ALVES et al., 2011).




22

3 OBJETIVOS

3.1 Objetivo Geral

Verificar a associacdo da doenca de Kawasaki com o uso das vacinas

Rotavirus em criancas.

3.2 Objetivos Especificos

e Comparar a frequéncia da doenca de Kawasaki de acordo com o tipo de
vacina Rotavirus, etnia, sexo e idade da crianga;

¢ Definir a qualidade da evidéncia dos dados produzidos nesta revisao.
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4 RESULTADOS

Esta dissertacdo € apresentada no formato de artigo cientifico, elaborado
conforme as recomendacdes do Programa de PoOs-Graduacdo em Ciéncias
Farmacéuticas da Universidade de Sorocaba (Anexo A), submetido para publicacéo

no periodico “Vaccine” (Anexo B).

Title: Kawasaki disease associated with the rotavirus vaccine in children: a

systematic review and meta-analysis

ABSTRACT

Background: The vaccine against the rotavirus is considered an effective measure in
the prevention of gastroenteritis, reducing hospitalizations and mortality caused by
the virus. However, its use may result in serious adverse effects, such as Kawasaki
disease. The available evidence on this adverse effect has not yet been reported in
the scientific literature. The objective of this study was to determine the association of
Kawasaki disease with the use of rotavirus vaccine in children by conducting a
systematic review and meta-analysis.

Methods: Data were collected from studies retrieved through searches of the
following databases: MEDLINE, EMBASE, CINAHL, SCOPUS, Web of Science, and
others, with no constraints regarding language or year of publication. The outcomes
measured were prevalence of Kawasaki disease associated with the vaccines and
rate of discontinuation of the vaccination schedule. Two reviewers, independently,
selected the studies and performed data extraction. The data were summarized by
incidence of the disease per 100,000 vaccinated children and relative risk with 95%
confidence interval. The meta-analysis of random effects was performed.

Results: A total of 804 articles were initially retrieved, 10 of which were subsequently
included. An incidence of 24 cases of Kawasaki disease per 100,000 children
vaccinated against the rotavirus (95%CI=11.98-48.26) we found. No difference was
found between the vaccines in rate of adverse effects RR=1.55 (95%CI1=0.41-5.93),
whose incidence was classified as rare. The risk of developing Kawasaki disease in
the group of children receiving the vaccines did not differ to the comparator group;

however, the quality of evidence was low.
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Conclusions: The monovalent and pentavalent vaccines are associated with a low
incidence of developing Kawasaki disease; however, studies with large samples are

needed to reinforce these findings.

1. Introduction

The rotavirus is the leading cause of severe diarrhea in infants and children
worldwide, particularly in developing countries [1] representing one of the main
causes of morbidity in young children globally [2]. The deaths caused by
gastroenteritis due to infection by the rotavirus have been high in low-to-medium
income Latin American countries [3] and Caribbean [4].

Two vaccines are recommended by the World Health Organization (WHO) for
use against the rotavirus, referred to as the pentavalent vaccine and the monovalent
vaccine, introduced into immunization programs of some countries from 2006
onwards [2].

In 2009, and again in 2013, the WHO recommended the introduction of one of
these vaccines into all national immunization programs [5,6]. The vaccines are
administered via the oral route in babies, in two doses for the monovalent vaccine
and three for the pentavalent vaccine. The monovalent vaccine is administered at
between the 6" and 15" week of life while the pentavalent vaccine is given between
the 6™ and 32" week [7].

The most common adverse reactions associated with the use of the vaccine
are cough, nasal discharge, diarrhea, irritability, loss of appetite, fever and vomiting
[8]. However, its use can also cause serious adverse effects, such as intussusception
(though the occurrence is extremely rare [9]) and Kawasaki disease [5].

Kawasaki disease was included as a serious adverse effect in the package
insert of the pentavalent vaccine as stipulated by the Food and Drug Administration
(FDA) on 2007, when a pre-licensure clinical trial revealed the presence of this effect
in children after use of the vaccine [10].

Kawasaki disease is characterized by acute self-limiting inflammatory
vasculitis, mainly affecting the coronary arteries, that predominantly occurs in
children under five and in adolescents [11, 12]. It can occur in individuals of all races,
but has a higher incidence rate in Asian and Japanese children [1], and appears to
be more prevalent in boys than girls [12].
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The disease presents a variety of signs and symptoms, such as persistent
fever for longer than 5 days, non-exudative bilateral conjunctivitis, erythema of the
lips and oral mucosa, swelling of the extremities, cutaneous eruption, gastrointestinal
symptoms and lymphadenopathy. Aneurysm of the coronary artery or ectasia can
develop in 20-25% of cases, along with other complications in untreated children,
where the condition may evolve to myocardial infarction, ischemic heart disease and
death [11].

Although most epidemiologic and immunologic evidence suggests that an
infectious agent causes Kawasaki disease [13], this is not conclusive. The infectious
agent implicated in the disease and the genetic characteristics of susceptible children
have yet to be fully elucidated [14].

This study determined the association of Kawasaki disease with use of the

rotavirus vaccine in children by conducting a systematic review and meta-analysis.

2. Methods

2.1 Protocol and registration

The systematic review was performed according to the recommendations
specified in the Cochrane Manual of Interventionist Reviews and reported according
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) declaration [15]. This protocol was registered on the International
Prospective Register of Systematic Reviews (PROSPERO: CRD4201604633,
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016046334).

2.2 Eligibility criteria
2.2.1 Study selection criteria

Randomized clinical trials (RCT), quasi-randomized studies and observational
studies (case report, ecological, case series, adverse event report study, cross-

sectional study, case-control and cohort studies) with children up to the age of 32

weeks of age in use of any vaccine against rotavirus.
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2.2.2 Exclusion criteria

Abstracts published in congress not providing data on the incidence of the

adverse effect were excluded.
2.3 Search for primary studies
2.3.1 Electronic searches

The following electronic databases were searched: Cochrane Central Register
of Controlled Trials (CENTRAL), MEDLINE (via Ovid), EMBASE, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Web of Science, Health Star (via
Ovid), SCOPUS, Virtual Health Library (VHL), Clinical trial.gov and International
Clinical Trials Registry Platform (ICTRP) up to 15" of December 2016; with no

restrictions on language or date of publication.
2.3.2 Other search resources

The references from the eligible studies, the systematic reviews on the
rotavirus vaccine, and the package inserts by the vaccine manufacturers were
reviewed to identify other eligible studies. The National Health Surveillance Agency
in Brazil (ANVISA) and the National Brazilian Immunization Program were contacted
by email via the individuals in charge to check for the existence of reports of
Kawasaki disease associated with the vaccine. Information was requested for

notifications of the disease as well as related signs and symptoms.
2.4 Search strategies

The following MeSH descriptors and their combinations (entry terms) were
used: Rotavirus Vaccines (or Vaccines, Rotavirus) and Mucocutaneous Lymph Node
Syndrome (or Kawasaki Syndrome or Lymph Node Syndrome or Mucocutaneous, or

Kawasaki Disease) for the article search.

2.5 Outcomes assessed
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The primary outcome was the incidence of Kawasaki disease associated with
the vaccines (number of cases of the disease/total number of children vaccinated for
rotavirus). The secondary outcomes were relative risk or odds ratio of Kawasaki
disease comparing rotavirus vaccine recipients with control group and the rate of
discontinuation of the vaccination schedule.

The rate of adverse effects was expressed according to the following
categories: very common = 1/10 (= 10%), common = 1/100 and <1/10 (= 1% and
<10%), uncommon = 1/1000 and <1/100 (= 0.1% and <1%), rare = 1/10,000 and
<1/1,000 (= 0.01% and <0.1%) and very rare <1/10,000 (<0.01%) [16].

2.6 Study selection

Two reviewers (NGMS and CCB), working independently, selected the
potentially relevant studies and applied the eligibility criteria. The full texts of all the
potentially eligible articles were obtained and then the reviewers assessed the

eligibility of each full article, and resolved any disagreements by consensus.

2.7 Data extraction

The data were extracted by the same reviewers (independently) using a data
extraction form. In the case of articles published only as abstracts or those with key
information missing, their respective authors were contacted to obtain the necessary
information. Disagreements were again resolved by consensus and, when
necessary, submitted to a third reviewer.

Information was collected according to the characteristics of the studies
(objectives, study design, country where the study was conducted, type of vaccine,
data collection period, and study data and conclusions) and the population (age,
gender, description of groups, diagnostic method for Kawasaki’s disease, losses to
follow-up and/or reasons for not taking part in the study, when available).

Subgroup analyses were proposed for age, gender and race where applicable.
The heterogeneity of the studies was determined using the x? test and I? statistic [17].
The following heterogeneity was considered: 0-25% (low heterogeneity); 50%

(moderate heterogeneity); and 75% (high heterogeneity) [18].
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2.8 Assessment of risk of bias

The quality of the observational studies was determined using the tool
described by Munn et al. [19]. This tool includes ten items for critical assessment of
the methodological quality of prevalence studies. For each criterion, the study was
attributed “yes” or “no” or “not applicable”. The total number of “yes” answers per
study was tallied. The higher the number of “yes” means lower the risk of bias of the
study. The risk of bias of clinical trials was that reported by the systematic review [5]
that used the Cochrane risk of bias tool assessing the following criteria: sequence;
allocation concealment; blinding of the patient, healthcare professionals, outcome
assessors, data collectors and data analysts; incomplete outcome data; selective

outcome reporting; and major baseline imbalance.

2.9 Data synthesis

The random-effects meta-analysis was performed using the STATA software
(version 14.2) [20]. Data were summarized according to incidence of the disease per
100,000 vaccinated children and relative risk (RR) with a 95% confidence interval
(95%CIl). When the meta-analysis was not suitable, a narrative summary of the

studies was provided.

2.10 Quality of evidence

The quality of evidence of the studies was assessed using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach
[21]. In this approach, RCT start with high quality evidence, but can be assessed by
one or more of the five categories of limitation of the studies: risk of bias,
inconsistency, indirect measurement, imprecision and publication bias. Observational
studies start with low quality evidence, which can increase according to the

assessment of the categories.
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3. Results

3.1 Literature search results

A total of 804 articles were retrieved (43 duplicates). After analysis of titles
and abstracts, 723 articles were excluded. Of the remaining 47 potential eligible
articles, 10 publications (that include 11 studies) scientific articles were included and
information on two studies was drawn from the package insert produced by the
manufacturer of the pentavalent vaccine. The reasons for exclusion are described in
Fig. 1. Up to December 2016, no Brazilian studies had been published or
notifications reported in Brazil of Kawasaki disease associated with the use of the
rotavirus. A search for articles in the references of the systematic review [5] led to the
identification of a further three clinical trials [22-24] which were subsequently included
in the study.

3.2 Description of the studies

The characteristics and outcomes of the included studies are given in Table 1.
This review included: one case report [1], three cohort studies [25, 26, 29], one
cross-sectional study [27], adverse event reports [10, 28] and four RCT [22-24, 29].

Only one study reported the use of the Lanzhou Lam Rotavirus vaccine [1].
This consisted of a clinical case report of a 20-month-old Chinese child with
Kawasaki disease after use of the rotavirus vaccine concomitantly with the Hepatitis
A vaccine. According to the authors, the rotavirus vaccine may have played a key
role in the development of the disease, since no reports exist of the disease following
use of the hepatitis A vaccine. However, the authors concluded that no causal
relationship between the effect and the vaccine could be established based on this

single case.



Table 1 - Characteristics of the studies and outcomes found in children vaccinated against the rotavirus

Data Diagnostic Total (N of Total of

Author (year) DS;:S% collection Country  Vaccines  methods of '\Il<qucbaesre2f children children with 0(552;3;:{
period KD vaccinated) AE) 0
Yin et al. (2015) [1] Case report 2015 China LLR NR 1 NR NR NR
Lough"”["‘é‘%"- (2012) Cohort 2(2’887‘0 USA RV5 ICD 3 85,150 NR RR=0.4 (0.01-8.47)
Belongia et al. (2010) 2006 to Medical _ )
28] Cohort 2008 USA RV5 record NR 207,621 NR OR=0.28 (0.07-1.09)
Oberle et al. (2010) - 2001 to Medical _ )
[29] Cross-sectional 2009 Germany RV5 record 4 NR 1.088 OR=3.1(1.1-9.1)
Information from
insert (Phase Il trial) RCT NR NR RV5 NR 5 36,160 NR RR=4.9 (0.6-239.1)
[31]
Information from
insert (Phase IV Cohort NR NR RV5 NR 1 17,433 NR RR=0.7 (0.01-55.56)
study) [31]
Adverse event 1990 to Medical
Hua et al. (2009) [12] reports 2007 USA RV5 records 16 NR 239,535 NR
Hong
2003 to Kong,
Phua et al. (2009) [24] RCT 2005 Singapore RV1 NR 1 4,272 NR RR=2.9 (0.12-72.83)
and
Taiwan
Geier et al. (2008) Adverse event 2006 to
[30] reports 2007 USA RV5 NR 16 NR 1,526 NR
Phua et al. (2005) [25] RCT 228(1);0 Singapore  RV1 NR 2 1,811 NR RR=1.8 (0.09-37.53)
Brazil,
Salinas et al. (2005) 2001 to Mexico _ )
[26] RCT 2003 and RV1 NR 1 1,618 NR RR=1.0 (0.04-24.44)
Venezuela

USA: United States of America. KD: Kawasaki Disease. AE: Adverse Effect. OR: Odds ratio RR: Relative Risk. 95%CI: 95% confidence interval. NR: Not
Reported. RV1: monovalent vaccine. RV5: pentavalent vaccine. ICD: International Classification of Disease. LLR: Lanzhou Lamb rotavirus. RCT: Randomized
Clinical Trial.

o€
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Figure 1 - Study’s selection process
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The cohort study conducted in the United States identified post-marketing
adverse effects after routine use of the pentavalent vaccine held in an electronic
database. Of the 85,150 children received the rotavirus vaccine (210,000 doses),
there is 3 cases of Kawasaki disease occurred in the intervention group and 1 in the
control group (recipients of diphtheria-tetanus-acellular pertussis vaccine), but only 1
case was confirmed to occur within 30 days of vaccination. The authors
demonstrated that there was no increased risk of developing the disease associated
with use of the vaccine [25].

Another cohort study assessed the risk of intussusception and other adverse
events in the United States using VAERS data among children aged 4-48 weeks of

age who received the pentavalent vaccine (intervention group) compared to exposed
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group. There is no association of developing Kawasaki disease due to use of the
pentavalent vaccine (Odds Ratio=0.28 95%CI=0.07-1.09) [28].

A cross-sectional study assessed the cases of Kawasaki on the database of
the Paul Ehrlich Institute in Germany, associated with the use of monovalent and
pentavalent vaccines for the period spanning from 2001 to 2010. Four cases of the
disease were reported between 2008 and 2009 from a total of 1,088 adverse events
associated with the use of the pentavalent vaccine in children aged 2-5 months. The
adverse event occurred in three children after the second dose, and in one after the
first dose, of the pentavalent vaccine. The cited study was the only investigation that
reported the day on which the effect occurred (average of 6.3 days after vaccination).
Three children were in use of another vaccine concomitantly [27].

An adverse event reports study assessed the data on adverse events
associated with the pentavalent vaccine, also obtained from the Vaccine Adverse
Event Reporting System (VAERS). A total of 1,526 adverse events were associated
with the pentavalent vaccine, where 16 children were found to have Kawasaki
disease, five of which used the pentavalent vaccine only [26].

Another study also searched the VAERS information to identify Kawasaki
disease in children following use of vaccines with licensure in the United States. The
authors identified a total of 239,535 events, includingl07 Kawasaki disease, 16 of
which were following the use of the pentavalent vaccine. The study did not specify
the number of pentavalent vaccines administered [10].

The package of the pentavalent vaccine described the results of two studies
(phase Il clinical trials — the Rotavirus Efficacy Safety Trial (REST) and a post-
marketing study - phase 1V). The clinical trial found five cases of Kawasaki disease in
36,160 vaccinated children and one case in 35,536 children who received a placebo
after 42 days of use of the pentavalent vaccine. The cohort study compared the data
on the disease in 17,433 children who received the pentavalent vaccine versus a
control group of 12,339 that received diphtheria, tetanus and pertussis vaccine,
revealing only one case Kawasaki disease within 30 days of vaccination [31].

The clinical trials found no association of the adverse effect with the
monovalent vaccine. A clinical trial study reported one case of the disease in 4,272
children that received monovalent vaccine compared to zero cases in the placebo
group (n=4,226 children) occurred within the 42 day follow-up window after receiving

either placebo or pentavalent vaccine [22]. Another RCT observed two cases of
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Kawasaki disease in 1,811 children vaccinated with the monovalent vaccine
compared to zero cases in the placebo group (n=653 children) [23] and the last
clinical trial found one case of Kawasaki disease in 1,618 vaccinated children

compared to zero cases in the placebo group (n=537) [24].

3.3 Risk of bias of the studies

The risk of bias of the observational studies is described in Table 2. The
cohort studies had risk of bias due to not accounting for possible confounding factors
and/or failure to perform subgroup analyses. The cross-sectional and adverse event
reports studies had shortcomings for a larger number of assessed criteria that
included the problems observed in the cohort studies plus those of data analysis with
problems of underestimation of prevalence data for Kawasaki disease. It was not
possible to assess risk of bias of the studies described in the pentavalent vaccine
package insert because some information pertaining to these studies could not be
accessed [29]. According to a systematic review [5], one of the clinical studies [22]
fulfilled all the assessment criteria for risk of bias and therefore had minimum bias
risk. Another clinical trial [24] had risk of bias for allocation and reporting of selective
outcomes, whereas the study [23] had risk of bias for most of the criteria assessed.

3.4 Results of outcome evaluated

None of the studies reported the rate of discontinuation of the vaccination
schedule. Some studies were not included in the meta-analysis because they failed
to report data on the incidence of Kawasaki disease. Subgroup analyses were not
carried out due to the absence of information in the eligible studies.

The meta-analysis revealed a low incidence of cases of Kawasaki disease
with 24 cases per 100,000 vaccinated children for both vaccines (95%CI=11.98-
48.26). No differences between vaccines were found for incidence of the adverse

effect, which was classified as rare for both vaccines (Fig. 2).



Table 2 - Risk of bias of observational studies according to criteria adopted by Munn et al. (2014)

Was the data
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Was the Were study study Y objective, important
- Was the : conducted . subpopulat
sample participant subjects . standard Was the Was there confounding )
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etal. Not
(2012) Yes Yes Yes Yes Yes Yes applicable Yes No No
[27]
Belongia
etal. Not
(2010) Yes Yes Yes Yes No Yes applicable Yes No No
(28]
Oberle Not
(2010) Yes Yes Yes Yes No Yes . Yes No No
[29] applicable
Hua et al.
(2009) Yes Yes Yes Yes No Yes Not Not No No
[12] applicable  applicable
Geier et Not
al. (2008) Yes Yes Yes Yes No No . No No No
[30] applicable
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Figure 2 - Incidence of Kawasaki disease (per 100,000 children) due to use of rotavirus
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The risk of developing Kawasaki disease in the group of children receiving the

vaccines did not differ to comparator group, since no statistical difference was

founded. No heterogeneity was observed among the studies (Fig. 3). However, the

quality of the evidence according to the GRADE criteria to this outcome was

considered low to both the vaccines, due to the high risk of bias and imprecision in

the results.

4. Discussion

4.1 Summary of findings and their interpretation with the available literature

The findings of this review showed that the occurrence of Kawasaki disease is

rare (2.4 cases each 100.000 children) that received the monovalent or pentavalent

vaccines. In addition, the risk of having the disease in the children receiving the
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vaccines against the rotavirus did not differ to comparator (relative risk= 0.55 95%ClI=
0.41-5.93).

Figure 3 - Risk of developing Kawasaki disease due to use of rotavirus vaccines
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A total of 11 studies reporting the frequency of the Kawasaki disease were
included, the majority of which were conducted in the United States and Asian
countries. The studies reported information on both the monovalent and pentavalent
vaccines, where only one case report was found on the Lanzhou Lam Rotavirus,
marketed solely in China.

Most of the studies [10, 22-25, 27] concluded that there was no increased risk
or causal relationship of the adverse effect with use of the vaccines. The remaining
studies [10, 27, 28], and also the results found from studies described in the vaccine
package by the manufacturer, reported the need for monitoring the use of these
vaccines in order to gather further information on their safety.

The studies that involved the collection of information in databases were not
included in the meta-analysis owing to the absence of data enabling the incidence of
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the adverse effect to be determined. The authors of these studies highlighted some
shortcomings in the collection of the information in the databases used. The difficulty
establishing a causal relationship of between Kawasaki disease and the use of the
vaccine stems, in part, from uncertainties regarding the information reported in the
databases and from the concomitant use of the rotavirus vaccine with vaccines
against diphtheria, tetanus and pertussis and/or pneumococcus [10, 27].

In addition, some studies failed to report how Kawasaki disease was
diagnosed or reported, such as the studies based on data from the VAERS [10, 28].
These authors noted that the rates of notifications obtained by the system could not
be interpreted as real, given possible under-reporting of the adverse effects, which in
turn may have been largely due to difficulties confirming the disease diagnosis and to
the way this is recorded on the systems.

The revision of the pentavalent vaccine package carried out in 2007, which
included Kawasaki disease as a serious adverse effect, led to an increase in the
number of notifications of the disease [10, 27, 30]. The study [10] noted a rise in the
number of annual cases from 0.65 to 2.78 per 100,000 children less than 5 years of
age followed for up to 30 days post vaccination, after amendment of the insert.

No subgroup analysis was performed because none of the studies included in
the meta-analysis described the age, gender or race of the population studied. Some
studies in the literature have reported higher incidence of the disease in children of
Asian and Japanese ethnicity [31, 32]. However, the genetic characteristics of those

children susceptible remain only partially elucidated [14].

4.2 Assessment of study validity: limitations and strengths

The difficulty in the description of the information registered on the
systems/databases reported by the studies and the inherent underreporting of data
on these databases. However, this limitation occurred mainly in cross-sectional and
adverse event reports studies, which were not included in the meta-analysis.
Measurement bias was also observed, owing to problems concerning method of
disease diagnosis, which was not reported by some of the studies. This could be
explicated, in part, due to difficulties in studying Kawasaki disease, given the lack of
a standard case definition as well as insufficient knowledge of etiology.
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Despite the broad search of scientific articles in several different databases
and exhaustive attempts to obtain the missing information for some of the selected
studies, few studies contained all the information required; as exemplified for some
information from clinical trials provided by the systematic review [5] and of the
absence of details in studies described in the medication insert which hampered the
analysis of bias risk. This showed too that the literature is scarce in observational
studies that assessed the incidence and causality this adverse effect.

Notwithstanding, this systematic review and meta-analysis pooled the
incidence of Kawasaki disease due to use of the rotavirus vaccine. The results
exhibited no heterogeneity across studies, partly due to the high number of
participants. Moreover, the method employed in this study was rigorous with explicit
eligibility criteria and a broad search and the assessment of the quality of evidence
was based on an independent assessment of bias risk, imprecision, consistency,

indirect measures and publication bias.

4.3 Clinical implications and future perspectives

The results of the present study suggest that the association of Kawasaki
disease with the use of monovalent and pentavalent vaccines was negative.
However, these results should be interpreted with caution due to low quality of the
evidence of the studies included in meta-analysis.

This information underscores the importance of the use of vaccines, in view of
the risks of contamination by the rotavirus in children under five years and the
efficacy of these in preventing the infection [33-35]. However, the literature studied
highlights the need for notification of adverse effects related to the vaccines in order
to ensure continuous monitoring of these and other possible effects associated with
the vaccines.

Although of the results indicate low incidence of Kawasaki disease in children
that used the rotavirus vaccines, it is important that health professionals and society
at large report these and other adverse effects associated with the vaccines,
rendering notification common practice, thereby contributing to the monitoring of

safety data on the use of vaccines.
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5. Conclusions

The results of the present study indicate that the monovalent and pentavalent
vaccines are associated with a low incidence of developing Kawasaki disease;

however, more studies with large samples are needed to reinforce these findings.
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5 CONSIDERACOES FINAIS

Este estudo avaliou o risco da doenca de Kawasaki em criangas de pouca
idade vacinadas contra o Rotavirus. Observou-se que ha poucos estudos sobre o
tema e os estudos incluidos se referiram as vacinas monovalente e pentavalente
contra o virus Rotavirus.

A maioria dos estudos transversais apresentou dificuldade no registro das
informacGes nos bancos de dados e a subnotificacdo dos efeitos adversos nestas
bases, mas ndo foram incluidos na metanalise devido a auséncia de informacdes a
respeito da incidéncia da doenca de Kawasaki.

Os resultados indicaram que as vacinas possuem baixo risco de desenvolver
a doenca de Kawasaki. O risco de desenvolver a doenca de Kawasaki no grupo de
criancas que tomou as vacinas nao foi diferente em relacdo as criancas que nao
fizeram uso das mesmas, porém, a qualidade da evidéncia da informacao disponivel
na literatura foi baixa.

A notificacdo dos efeitos adversos deve ser uma pratica continua, a fim de
monitorar estes e outros possiveis efeitos associados ao uso das vacinas Rotavirus
e entdo, informar a populacdo e os tomadores de decisdo a respeito da seguranca
no seu uso. Além disso, mais estudos com amostras maiores sdo necessarios para

reforcar estes achados.
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O 20 |de dados para cada grupo de intervencao e (b) efeitos 35, 36
estudos individuais . . X .
estimados e intervalos de confianca, preferencialmente por
meio de graficos de floresta.
. Apresente resultados para cada meta-analise feita,
Sintese dos : ; ; X X
21 |incluindo intervalos de confianga e medidas de 30, 33
resultados NI
consisténcia.
Risco de viés entre Apresente resultados da avaliagdo de risco de viés entre
22 . 34
estudos 0s estudos (ver item 15).
Apresente resultados de andlises adicionais, se realizadas
Andlises adicionais 23 | (ex. andlise de sensibilidade ou subgrupos, 35
metarregressao [ver item 16]).
DISCUSSAO
Sumarize os resultados principais, incluindo a forga de
Sumario da evidéncia| 24 evidéncia para cada resultat_do;_ con_sldere sua releva}n_ua 35.37
para grupos-chave (ex. profissionais da saude, usuérios e
formuladores de politicas).
Discuta limitagdes no nivel dos estudos e dos desfechos
LimitacBes 25 | (ex. risco de viés) e no nivel da revisdo (ex. obtencéo 38
incompleta de pesquisas identificadas, relato de viés).
Conclusies 26 Apresente a.lnEerpreta(;_ao geraINdos resultados no conFexto 39
de outras evidéncias e implica¢des para futuras pesquisas.
FINANCIAMENTO
Descreva fontes de financiamento para a revisao
Financiamento 27 |sistematica e outros suportes (ex. suprimento de dados), 39

papel dos financiadores na revisao sistematica.
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APENDICE B - ESTRATEGIA DE BUSCA PARA AS DIFERENTES BASES DE
DADOS
MEDLINE
#1 Mucocutaneous Lymph Node Syndrome.mp. or exp Mucocutaneous Lymph Node
Syndrome (4985)
#2 Kawasaki Syndrome.mp. or exp Mucocutaneous Lymph Node Syndrome (5000)

#3 Lymph Node Syndrome, Mucocutaneous.mp. or exp Mucocutaneous Lymph
Node Syndrome (4947)

#4 Kawasaki Disease.mp. or exp Mucocutaneous Lymph Node Syndrome (5337)
#51or2or3or4 (5423)

#6 Rotavirus Infections/ or Rotavirus.mp. or exp Rotavirus/ or Rotavirus Vaccine
(12106)

#7 Rotaviruses.mp. or exp Rotavirus (7991)

#8 Neonatal Calf Diarrhea Virus.mp. or exp Rotavirus (7534)

#9 6 or 7 or 8 (12311)

#105and 9 (15)

EMBASE

#1 Mucocutaneous Lymph Node Syndrome.mp. or exp mucocutaneous lymph node
syndrome

#2 Kawasaki Syndrome.mp. or exp mucocutaneous lymph node syndrome (8166)

#3 exp mucocutaneous lymph node syndrome/ or Lymph Node Syndrome,
Mucocutaneous.mp.(8128)

#4 Kawasaki Disease.mp. or exp mucocutaneous lymph node syndrome (8438)

#5 Rotavirus.mp. or exp Rotavirus/ (8438)

#6 Rotaviruses.mp. or exp Rotavirus/ (11696)

#7 Neonatal Calf Diarrhea Virus.mp.(12)

#8 1 or 2 or 3 or 4 (8498)

#9 5or 6 or 7 (16155)

#108 and 9 (47)

CINAHL

#1 S9 S6 OR S7 OR S8 (495)

#2 S8 "Neonatal Calf Diarrhea Virus" (0)

#3 S7 (MH "Rotaviruses") OR "Rotaviruses" OR (MH "Rotavirus Vaccines") (495)

#4 S6 (MH "Rotaviruses") (248)

#5 S5 S1 OR S2 OR S3 OR S4 (651)

#6 S4 "Kawasaki Disease” OR (MH "Mucocutaneous Lymph Node Syndrome") (648)
#7 S3 (MH "Mucocutaneous Lymph Node Syndrome") OR "Lymph Node Syndrome,
Mucocutaneous” (588)

#8 S2 (MH "Mucocutaneous Lymph Node Syndrome") OR "Kawasaki Syndrome"
(591)

#9 S1 (MH "Mucocutaneous Lymph Node Syndrome") OR "Mucocutaneous Lymph
Node Syndrome" (589)

Web of Science

# 1 Topico: (Mucocutaneous Lymph Node Syndrome) (442)
# 2 Topico: (Kawasaki Syndrome) (1.671)

# 3 Topico: (Lymph Node Syndrome, Mucocutaneous) (442)
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# 4 Topico: (Kawasaki Disease) (5.516)

# 5 #4 OR #3 OR #2 OR #1 (6.085)

# 6 Topico: (Rotavirus) (12.253)

# 7 Topico: (Rotaviruses) (2.593)

# 8 Topico: (Neonatal Calf Diarrhea Virus) (187)
# 9 #8 OR #7 OR #6 (13.003)

# 10 #9 AND #5 (15)

Health Star (via OVID)

#1 Mucocutaneous Lymph Node Syndrome.mp. or exp Mucocutaneous Lymph Node
Syndrome (2778)

#2 Kawasaki Syndrome.mp. or exp Mucocutaneous Lymph Node Syndrome (2796)
#3 Lymph Node Syndrome, Mucocutaneous.mp. or exp Mucocutaneous Lymph
Node Syndrome (2754)

#4 Kawasaki Disease.mp. or exp Mucocutaneous Lymph Node Syndrome (3034)
#51or2or3or4 (3097)

#6 Rotavirus Infections/ or Rotavirus.mp. or exp Rotavirus/ or Rotavirus Vaccines
(6007)

#7 Rotaviruses.mp. or exp Rotavirus (3255)

#8 Neonatal Calf Diarrhea Virus.mp. or exp Rotavirus (2984)

#9 6 or 7 or 8 (6118)

#105and 9 (11)

Clinical trial.gov
# Rotavirus Vaccines AND Mucocutaneous Lymph Node Symdrome (1)

Biblioteca Virtual da Saude (BVS)

# Rotavirus Vaccines, Vaccines, Rotavirus x Mucocutaneous Lymph Node
Syndrome , Kawasaki Syndrome, Lymph Node Syndrome, Mucocutaneous,
Kawasaki Disease (19)

The Cochrane Central Register of Controlled Trials (CENTRAL)
# Kawasaki Disease (2)

SCOPUS

# Rotavirus Vaccines, Vaccines, Rotavirus x Mucocutaneous Lymph Node
Syndrome , Kawasaki Syndrome, Lymph Node Syndrome, Mucocutaneous,
Kawasaki Disease
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APENDICE C - QUALIDADE DA EVIDENCIA DE ACORDO COM O GRADE

Quadro 1. Qualidade da evidéncia para o efeito adverso “doenga de Kawasaki” para a vacina

monovalente.
Qualidade
Critérios de Classificacao RazGes para desclassificacéo da
qualidade evidéncia
O ensaio clinico realizado por Salinas et al.
N&o (2005) apresentou risco de viés para
Risco de viés grave (-1) alocacdo e relato de desfechos seletivos,
muito grave (-2) enquanto Phua et al. (2005) apresentou risco
de viés para a maioria dos critérios avaliados. 00000
N3o Houve sobreposicdo do intervalo de High
Inconsisténcia grave (-1) confianca e ndo houve heterogeneidade
muito grave (-2) entre os estudos (1°=0). bobo
— — — Moderate
N&o N&o houve comparacdo indireta e nem
Medida Indireta grave (-1) variacdo de paciente e intervengdo entre os
muito grave (-2) estudos. 0000
. Os estudos tem numero de amostra alta Low
Imprecisso er?/e 1) (>1.000 participantes em cada estudo), mas
P g—(_muito rave (-2) apresenta imprecisdo devido ao amplo oooo
9 intervalo de confianga. Very Low
ves ae|phodel
publicacéo

Muito provavel (-2)

Quadro 2. Qualidade da evidéncia para o efeito adverso “doenga de Kawasaki” para a vacina

pentavalente.
Qualidade
Critérios de Classificacao RazGes para desclassificagéo da
qualidade evidéncia
NZo Os estudos observacionais apresentaram
. - risco de viés devido nédo levarem em conta
Risco de viés ?n%(-r_?ve -2) 0s possiveis fatores confundidores e/ou ndo
9 realizarem as andlises subgrupo. 00000
N3o Houve sobreposicdo do intervalo de High
Inconsisténcia grave (-1) confianca e n&o houve heterogeneidade
muito grave (-2) entre os estudos (1°=0). MDE 0 Dt
oderate
N&o N&o houve comparacdo indireta e nem
Indireta grave (-1) variacdo de paciente e intervencdo entre os
muito grave (-2) estudos. 0000
N&o . . . Low
Impreciséo rave (-1 Apresentou impreciséo devido ao amplo
g_(_)_ intervalo de confianga.
muito grave (-2) oooo
> Improvéavel Very Low
Viés de !
o x Provéavel (-1)
publicacéo

Muito provavel (-2)




