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. RESUMO

CARACTERISTICAS CLINICAS E EPIDEMIOLOGICAS DE CRIAAS
ADMITIDAS COM FEBRE EM UM SERVICO DE EMERGENCIA COME SEM
SEPSE. Introducdo: sepse € definida como sindramesposta inflamatoéria sistémica
associada a infeccdo, sendo a maior causa der@bimixa etéria pediatrica. Febre é o
principal sintoma relacionado a infeccdo e a quenas comumente relatada em
emergéncias pediatricas. Estudos epidemiologicbeesgepse pediatrica sdo escassos
em paises em desenvolvimento, embora importantesgpaompreensao da realidade
desta doenca nessas regides. Objetivo: descresemparar a frequéncia de agentes
etiolégicos e topografia dos focos iniciais de ago em pacientes com e sem sepse,
identificar fatores de risco e avaliar desfechosetddologia: estudo de coorte
retrospectiva. Prontuarios médicos de pacientestidds com febre no Servico de
Emergéncia Pediatrica da Universidade Federal #&Baram analisados, usando uma
base de dados informatizada. Dados clinicos e deéficms da admisséo e evolucdo
foram registrados em formularios padronizados, senhecimento da classificacdo de
ter ou ndo sepse, dada pelos médicos assistemtegrdjeto paralelo de investigacéo de
pneumonias forneceu testes laboratoriais para tigagdo de etiologia de infeccbes
respiratorias. Os critérios de Goldstein e cols2@@5 foram usados para classificar os
pacientes em “com” e “sem” sepse. Resultados: tad, tdos 254 pacientes elegiveis,
120 (47%) tinham e 134 (53%) nao tinham sepse. Aiana (IQR) de idade foi 1,7
anos (0,8-3,9 [minimol9 dias, maximo 12,6 anos]i53 (60%) eram meninos.
Pacientes com sepse eram mais velhos (2,8 [1,M4.,B]3 [0.6-2.9] anos; p<0,0001) e
tiveram doenca falciforme mais frequentemente (7/8%0.8%; p=0.007). Através de
regressao logistica mdltipla, idade (OR[95%IC]: 1121-1,3]) e doenca falciforme

(OR[95%IC]: 8,8 [1,1-71,2]) foram independentemeassociados a sepse. Os focos



mais frequentes foram pneumonia (46%), diarrei&o(2@ celulite/adenite (13%). A

frequéncia desses focos nao diferiu quando pasienten e sem sepse foram
comparados. Etiologia foi estabelecida em 57 (22,p%cientes, 32 (26,7%) e 25
(18,7%) com e sem sepse respectivamente (p=0fégcho porStaphylococus aureus

foi detectada em 4 (3,3%) dos pacientes com sepsgjanto nenhum (0%) dos
pacientes sem sepse teve essa infecgao (p=0,04&)y0(3,4%) pacientes morreram no
grupo com sepse, enquanto nenhum morreu no oubgrugao (p=0,048). Concluséao:
criangas com sepse apresentaram diferencas em atederbidade (doenca falciforme)

e frequéncia de infeccgmr S. aureug tiveram maior probabilidade de morrer.

Palavras chaves: 1. Sepse; 2. Criangas; 3. Sateigomergéncia; 4. Desfecho;

5. Fator de Risco.



II. OBJETIVOS

Il.1. Descrever a frequéncia dos agentes etiol§giatentificados e da

topografia dos focos iniciais dos pacientes corne sepse;

II.2. Identificar os fatores de risco parasepeste grupo de pacientes;

I1.3. Avaliar os desfechos clinicos de pa@serdtom e sem sepse.



. INTRODUCAO

Febre € um dos sintomas mais comumente relatadosemergéncias
pediatricas (Alpern et al., 2006; Goldman et alQ2 Colvin et al., 2012; Ishimine,
2013), sendo caracterizada pela elevacédo da temmecmrporal retal acima de 3&0
(100,4°F) (Wallenstein et al., 2012; Ishimine, 20d8 Bont et al., 2014). Entre criancas
levadas a servicos de emergéncia, febre €, na imalos casos, ocasionada por
infecgbes, frequentemente virais e autolimitadask@¥stein et al., 2000; Elhassanien et
al., 2013; de Bont et al., 2014). Algumas crianfgdsis, porém, apresentam infeccoes
bacterianas graves, como meningite, pneumonia,cgéfe do trato urinario,
gastroenterite bacteriana, osteomielite e bacterentiom possiveis desfechos

desfavoraveis. (van lerland et al., 2012; Ishim@,3)

A presenca de sinais de toxemia, entre criancasgmas de doenca febril,
alerta para a possibilidade de uma infeccdo bacirgrave, e o desenvolvimento de
sinais sistémicos anormais anuncia 0 quadro askocea sindrome da resposta
inflamatoria sistémica (SRIS), conhecido como séfs®dstein et al., 2005) (Carcillo
et al., 2006). Trata-se de um processo de injaflamatoéria progressivo (Goldstein et
al., 2005), cuja evolucdo leva ao choque e muftimlsfuncdes organicas, como a
faléncia cardiaca e a sindrome da angustia reSpaatguda (Kissoon et al., 2015).

A terminologia da sepse foi oficializada em 2008lopAmerican College of
Chest Physician§ACCP) e aSociety of Critical Care Medicin€SCCM) (Levy et al.,
2003). Em 2005, Goldstein e cols. modificaram da®ros ja utilizados para definicdo
de SIRS e sepse em adultos, incorporando as vesdigiologicas da faixa etaria
pediatrica e suas subcategorias: neonatos, lastesriancas e adolescentes. Segundo
esta definicdo, sepse € a sindrome da respostmatfbria sistémica (SIRS) na

ocorréncia de uma infeccdo documentada ou susplit@resenca de febre ou



hipotermia, por sua vez, sdo os indicadores prgigla existéncia de infeccgéo,
condi¢des necessarias para caracterizacdo do estadpse (Goldstein et al., 2005).

As definicbes de sepse de 2005 foram elaboradasppapositos de pesquisa,
porém sdo frequentemente utilizadas na praticecal{iBrilli et al., 2005) (Wiens et al.,
2012). Além disso, elas formam a base para o debemento de diretrizes
direcionadas para tratamento dos varios estagiesme (Wiens et al., 2012), apesar da
auséncia de estudos rigorosos que avaliem o immlEgses critérios nos desfechos
clinicos (Randolph et al., 2014)

Estudos epidemiolégicos locais sobre sepse peartiadéio mais frequentes em
paises desenvolvidos. Porém, estdo claras asrdiferamportantes entre as criancas
desses paises e aquelas dos paises em desenvtividemamillo-Bustamante et al.,
2012). Este trabalho pretende contribuir para ecrdg® do panorama da sepse
pediatrica dentro desta realidade, além de compardesfechos de pacientes nos quais

os critérios de sepse de Goldstein foram aplicados.
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IV. REVISAO DA LITERATURA

IV.1. Definicao:

Em 1991, durante uma “conferéncia consenso”, cad@geloAmerican
College of Chest Physiciaf®CCP) e aSociety of Critical Care MedicinéSCCM),
elaborou-se um quadro conceitual e prético, pafmig@& da resposta inflamatéria
sistémica a infec¢ao: processo de injuria progressjue esta por tras do termo “sepse”
e da disfuncédo de 6rgdos a ela associada. Em ©98@cumento desta conferéncia
introduziu na linguagem comum o termo “sindromeedgposta inflamatoria sistémica”
(SRIS) (Bone et al, 1992).

O termo SRIS fez referéncia aos achados complexesesultam da ativacao
sistémica da resposta imune inata, independenterdantausa, podendo ser deflagrada
por infeccdo localizada ou generalizada, traumgurien térmica, ou processos
inflamatdrios estéreis (exemplo: pancreatite agu@ansiderou-se SRIS presente em
pacientes com mais de um dos seguintes achadasoslitemperatura corporal acima
de 38° C ou abaixo de 36° C; frequéncia cardiaoaaage 90 bpm/min; hiperventilacdo
evidenciada por elevacdo da frequéncia respirat@iilma de 20 ipm/min ou PaCO2
abaixo de 32 mmHg. Contagem de leucécitos acine2d¥0 célulasjl ou abaixo de
4.000 célulaspl. “Sepse” foi definida como SRIS associada a icéec “sepse grave”,
como sepse associada a disfuncdo orgéanica, hipsgerbu hipotensao; choque séptico
foi definido como sepse associada a hipotensdatéei a “adequada’ ressuscitacado
com fluidos (Bone et al., 1992).

Essas definicbes gerais passaram a ser amplamtizadas na pratica e
serviram de base para critérios de inclusdo em rasog ensaios clinicos. (Brilli et al.,

2005)(Levy et al., 2003). Contudo, o surgimentadeos estudos, com a aplicagéo de
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novas intervengoes, criou a necessidade de rewigaodificar as definicbes de 1992,
para melhor refletir o entendimento da fisiopat@odesta sindrome. (Marshall et al.,
2000) ) (Levy et al., 2003) . Além disso, muitosdiaés acreditaram que as definicdes
do consenso de 1992 néo forneciam uma definicdia dasepse. (Vincent et al., 1997)
(Levy et al., 2003)

Esta lacuna na compreensdo dos médicos e o aumrestente de dados de
ensaios clinicos sustentaram a necessidade de avisda das definicbes de sepse e
condicbes correlatas. Com esse intuito, foi reddzeem 2001, a Conferéncia
Internacional para Definicdes de Sepse, pelas SCEIMppean Society of Intensive
Care Medicine (ESICM), ACCP, American Thoracic SocietfATS), e Surgical
Infection Society(SIS). Na sua intencdo, o critério deveria seicapél a adultos,
criancas e neonatos, em ambientes clinicos e dgpuipas Devido a limitacdes das
definicbes outrora criadas, foi incluida uma lisk&a possiveis sinais de inflamacéo
sistémica em resposta a infecgdo (anexo 1). E taupier enfatizar que nenhum desses
achados foi considerado especifico para diagnostécsepse, e que esta deveria ser
considerada na auséncia de outro quadro que ¢assk a presenca de tais achados.
Além disso, 0 paciente que “aparentava-se séptmah foco de infeccdo definido,
deveria ter esse foco minunciosamente investigdte consenso enfatizou que a
utilidade do critério para o diagndstico de semsééira do leito” deveria ter primazia
em relagcdo a sua aplicagédo em pesquisas. (Levy 2083)

Em 2005, na Conferéncia Internacional para Consees&epse Pediatrica,
Goldstein e cols. estabeleceram os critérios queri@an ser aplicados na populagéo
pediatrica (anexo 2). O objetivo maior dessa cémga foi desenvolver
prospectivamente uma estrutura conceitual e guideline pratico para desenho,

conducédo e analise de grandes ensaios terapéirtieasacionais, visando melhora de



12

desfechos de criancas com sepse. Os autores aanaideque as variaveis clinicas
usadas para definir SRIS e disfungcéo organica f&adas por mudancas fisiologicas
dependentes da idade das criancas. Portanto, ascde$ docontinuumda sepse
dependem de parametros de sinais vitais e dadosatahais especificos para cada
idade. Foram propostos seis grupos etarios parmissiwitais idade-especificos e
variaveis laboratoriais para o preenchimento ddgrs de SRIS: recém- nascidos,
neonatos, lactentes, pré-escolares, escolaregsadates e adultos jovens (anexo 3).
Estes grupos foram determinados pela combinacéoeisde idade-especifico para
infeccdes invasivas, recomendacdes de tratamentibiGtico idade-especificas e
mudancas fisiologicas cardiorrespiratérias do deseimento (Behrman RE et al.,
2000; Johns Hopkins, 2002; Goldstein et al., 2005).

Goldstein e cols. estabeleceram uma importanteedif@a nas definicbes de
SRIS entre adultos e criangas: o diagndstico d& ®R1 pediatria requer a presenca de
anormalidade na temperatura ou na contagem dedidagdou seja, SRIS néo deve ser
diagnosticada apenas na presenca de taquicardiagwpréia. Adicionalmente,
bradicardia pode ser um sinal de SRIS no grup@dém-nascidos e ndo entre criangas
mais velhas. Os participantes da conferéncia aasita definicdo original de Bone e
cols. para sepse - SRIS associada a infeccao dotamtaeou suspeita (Goldstein et al.,
2005).

As definicdes de 2005 apresentaram, claramentesuamintrodugéo, o seu
proposito de padronizar estudos observacionais sai@n clinicos de intervencdes
terapéuticas (Goldstein et al., 2005), no entamigifos médicos passaram a aplica-las
na beira do leito (Briili et al., 2005). Brilli eots. alertaram que, quando isto ocorre, fica
claro que a maioria dos pacientes ndo preenchess@e@mente a categoria proposta.

Os critérios seriam, portando, sensiveis, porémaspecificos, devendo-se levar em
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consideracgdo, na pratica clinica, a natureza ageténdindmica do processo de doenca
da sepse, em contraste com a natureza estatidcegdiiea dos mesmos. (Briili etal.,
2005). Observa-se, porém, que as definicbes des@aide cols. sdo amplamente
utilizadas em nagdes desenvolvidas, para a ideatdio de criangcas que necessitam de
intervencgdes urgentes. Aléem disso, formam a base@desenvolvimento de diretrizes
gue visam o tratamento dos varios estagiosomtinuumda sepse (Wiens et al., 2012)

Outro problema, apontando pelo autor, seriam asig@és de sepse grave e
choque séptico: diferentemente dos adultos, criapgdem estar claramente em estado
de choque, mesmo na auséncia de hipotensdo (Gaidestal., 2005) (Brilli et al.,
2005). Portanto, o delineamento entre sepse gralm@ue séptico seria artificial em
pediatria, podendo as duas definicbes descreveresmm sindrome clinica nesta
populacao (Brilli et al., 2005).

Além disso, os parametros clinicos utilizados p#efinir SIRS e disfungéo
organica sao dependentes das varia¢cfes fisiologitasionadas ao desenvolvimento
infantil. Brilli e cols. enfatizaram que ndo exigtm dados, baseados em evidéncias, de
que a combinagdo de informagdes fisiologicas e sldalmoratoriais pudesse embasar
esse agrupamento. Além do mais, a maioria dessiss deormativos tomou como
referéncia a diferenca (para mais ou menos) de desvios padrdoes (2SD) da
populacao estudada. O significado desses valoragiantas criticamente doentes com
sepse, em relacdo a criangas sadias, nao sengBfdh et al., 2005).

Uma década apdés a segunda conferéncia de sepeegsaquestionaram a
necessidade de revisdo e refinamento dessas deBn(§Viens et al., 2012; Shankar-
Hari et al., 2015). Shankar-Hari e cols. criticane gapesar de sensiveis, esta colecao de
variaveis nao validadas carecem de especificidadgundo esses autores, 0s critérios

de SRIS sao tdo inespecificos que nao retém vptos, identificam a maioria dos



14

pacientes com uma simples infeccdo como séptiesa 8ecessario um critério que
discernisse claramente “uma simples infeccdo ndopbcada” de uma “resposta
inflamatoria do hospedeiro que leva a disfunca@micp” (Shankar-Hari et al., 2015).

Além disso, expandiram-se novos conhecimentos sabrésiopatologia
subjacente a doenca e do papel fundamental do deispena producdo de
“autoagressao”. No simpdésio de Merinoff em 201(yseefoi definida como “uma
condicdo ameacadora a vida, que surge quando astasmflamatéria do corpo a
infeccdo prejudica seus proprios tecidos e oOrgd@ura, 2011). Contudo, o
entendimento dos determinantes chaves da compésp@sta do hospedeiro continua
incipiente. Em particular, o reconhecimento de gtiad momento, imperativo para
intervencdes terapéuticas apropriadas, em quepastasadaptativa e protetora torna-se
mal adaptativa e deletéria (Xiao W et al., 2011tdHkiss RS., 2013).

Wiens e cols. criticaram as definicOes de seps20@&, que “foram criadas
para aplicacdo em paises com altos recursos, ndo sem praticas e nem viaveis na
maioria dos paises em desenvolvimento”. Os autessaltaram que as trés categorias
de sepse definidas no consenso necessitam de keisteatoriais (ex: leucograma).
Além disso, sepse grave e choque séptico requenigdrias complexos de disfungéo,
que sO podem ser determinados em instituicdes cimeisnelevados de recursos.
Portanto, definicdes especificas de sepse devesggnestabelecidas para regides com
poucos recursos (Wiens et al., 2012), da mesmaafgume ogyuidelinesde tratamento
de sepse sdo especificos para estes centros, epare@do com centros de altos
recursos (Carcillo et al., 2002; Singhi et al., 200

Por outro lado, as proliferacdes de definicbes pardelines critérios de
inclusdo em ensaios clinicos e analises retroyasctle bases de dados tém levado a

uma ampla discrepancia entre dados epidemiologRRbee et al., 2014; Shankar-Hari
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et al., 2015; Souza DC et al., 2015). O uso denaéfes uniformes, especialmente
aquelas que possam ser atribuidas prospectivampentgtira uma melhor avaliagdo
dos desfechos, identificagcdo de barreiras na adar@nprotocolos e elucidagdo das
controvérsias em sepse na literatukderfdelez et al., 2015Souza et al., 2035
Randolph e cols. defendem que, apesar de n&oremisgstudos rigorosos sobre o
impacto das definicdes de Goldstein de 2005 ndectess clinicos, dados da literatura
sugerem gue sSeu uso, no reconhecimento precoeataenanto da sepse, pode salvar
vidas de criancas em paises desenvolvidos e enmwidgenento (Randolph et al.,

2014).

IV.2. Epidemiologia:

Apesar de todos os esforgos para aprimoramentoradantento da sepse
pediatrica, através doguidelines “Surviving Sepsis Campaign”“Global Sepsis
Alliance”, “Sepsis practice parameters’sepse continua sendo uma causa importante
de morbidade e mortalidade nesta populagéo (Byietlal., 2009; Kisson et al., 2011).
Estima-se que mais de um terco das criangcas queemoem centros de cuidados
terciarios nos Estados Unidos, tiveram sepse dRwth et al., 2014). Estudos recentes
reportam um aumento crescente na prevaléncia dee sgfave pediatrica, devido
principalmente ao aumento dos casos entre a p@ulaonatal (Hartman et al., 2013;
Balamuth et al., 2014; Ruth et al., 2014). Alénsdjsste dado pode refletir o aumento
da populacdo pediatrica portadora de doencas adinitaxas crescentes de
microrganismos multirresistentes e infeccbes opastas (Kunz et al., 2010; Gudiol et

al., 2013).
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Rhee e cols. questionam, porém, a validade de slgatudos recentes que
relatam tendéncias na incidéncia e desfecho d& spps a identificacdo de pacientes
com base em coédigos de diagndsticos de alta pdder safluéncia de campanhas de
conscientizacdo, formularios de ressarcimento.eeotitras. Estes autores, utilizando
uma ampla base de dados, detectaram um aumentéO&e de casos de sepse entre
2003 e 2011. No entanto, eles ressaltam que, duoamiesmo periodo, ocorreu reducéo
de 22% no numero de casos de pneumonia (Rhee 2054). Um estudo que utilizou a
base de dados de populagdo hospithlationwide Impatient Sample Ugalizando
andlise, por quatro métodos de extracdo de dadewmlies, revelou que a incidéncia
anual de sepse grave diferiu 3,5 vezes (de 300@&Hh por 100000 individuos) e esta
discrepancia estava associada a uma diferencaatevézes na taxa de letalidade (de
14,7 para 29,9%) (Gaieski et al., 2014).

Em 2015, Weiss e cols. publicaram um amplo estysidemioldgico de
prevaléncia ponto de sepse grave, envolvendo 1itBades de 26 paises (incluindo
paises da América do Norte, América do Sul, Eurépafralia, Nova Zelandia, Asia e
Africa). Neste trabalho, foram aplicados os critéride Goldstein de 2005 para a
identificacdo de pacientes com sepse grave em desdde terapia intensiva (UTI),
sendo encontrada prevaléncia de 8,2% e taxa nuadaihospitalar de 25%, que nao
diferiu por idade ou entre paises desenvolvidosnedesenvolvimento (Weiss et al.,
2015).

Ruth e cols. descreveram caracteristicas clinicdsséechos de criangcas com
sepse grave e choque séptico admitidos em UTIgfpiedis, utilizando informacfes da
base de dados de 43 hospitais nos Estados Unittos,os anos de 2004 e 2012. Neste
trabalho, sepse grave foi definida de acordo cot@rims da Classificacdo Internacional

de Doencas, 92 revisdo, juntamente com os critdeosngus modificados (codigos de
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infeccdo, juntamente com disfungdo organica, derdacacom a Classificacéo
Internacional de Doencas — CID, 92 revisdo). Olmsese prevaléncia de 7,7% de sepse
grave, com taxa de mortalidade de 14,4%. Além dissmrreu um aumento
significativo na prevaléncia de sepse grave de §afa 7,7%, entre os anos de 2004 e
2012, e um decréscimo significativo na mortaliddée18,9 para 12,0%, no mesmo
periodo (Ruth et al., 2014).

Em 2014, Wang e cols. realizaram um estudo na Chplacando os critérios
de sepse de Goldstein de 2005, em criancas adsiichall hospitais. Foi relatada
prevaléncia de 5,5% de sepse entre as 27.736 asianpladas no estudo, com taxas de
mortalidade de 3,5% para pacientes com sepse 3B aqueles com sepse grave e
choque séptico (Wang et al., 2014).

Mangia e cols. realizaram, no Brasil, em 2011, estudo retrospectivo
descritivo sobre sepse bacteriana, utilizando & basdados do governo, envolvendo
todos os hospitais afiliados ao sistema de saubtiicplbrasileiro. Neste trabalho, o
diagnostico de sepse foi definido por critériosGlB, 102 revisdo. Baseado nos dados
estudados de 1992 até 2006, a taxa de mortalidasfgthlar das 556.073 admissdes,
por sepse bacteriana, foi de 19,90%. Ocorreu reddea67%, nos casos de sepse
bacteriana, durante os anos de 1992 e 2006, pormentdo a taxa de mortalidade
inalterada (20,5% entre os anos de 1992 e 1998%d@ntre os anos de 2002-2006).
Além disso, o estudo mostrou que as taxas de nuanti@ variaram segundo as regides
do pais: regido norte, 21,7%; regido nordeste 22;7r&gido centro-oeste, 23,5%; regido
sul 12,2% e regido sudeste 14,8%, respectivamplatedia et al., 2011).

A falta de padronizacdo dos codigos diagnésticaducmle as estimativas
epidemioldgicas, que sdo frequentemente baseadédentficacdo retrospectiva de

casos, por bases de dados administrativas (Weas €012; Rhee et al., 2015). Além
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disso, fatores como populacdo, desenho do ested@or geogréfica e momento de
coleta dos dados podem influenciar de sobremaresrgorevaléncias observadas
(Gaieski et al., 2014). Por esta razdo, dados eypadégicos sobre sepse pediatrica
continuam escassos e incompletos, com informagdasastantes derivadas, tanto de
estudos conduzidos em paises desenvolvidos, compaésaes em desenvolvimento.

(Souza et al., 2015)

I\V.3. Etiologia

Sepse resulta de uma ampla variedade de patog#eosiosos Khilanani et
al., 2014).Sua etiologia difere entre paises desenvolvidasep em desenvolvimento.
Nos paises desenvolvidos, ocorreu mudanca de paogaléncia de patdogenos gram-
negativos e virus, para bactérias gram-positivdisngos, patdégenos cuja viruléncia
aumenta juntamente com as doencas cronicas (Maréih, 2003; ). Esta mudanca, nos
paises desenvolvidos, é provavelmente secundaearaento da expectativa de vida de
criancas dependentes de aparelhos de suporte elam@gom doencas de base, antes
consideradas fataiskgnz et al.,, 2010; Gudiol et al., 2013Nos paises em
desenvolvimento, porém, a sepse é frequentementkta@o de infec¢des por patégenos
comuns, causadores de pneumonia e diarreia, quersdeniveis e trataveis, com a
melhoria das condi¢cdes de higiene, imunizacdeseevencdes precoces (Riley et al.,
2012) Além disso, nestes ultimos, sdo comuns oaojdfes por virus e parasitos
(Khilanani et al., 2014)

Assim como entre os adultos, 0s patdgenos comuascgusam sepse em
criancas diferem ndo apenas pela regido geografiea, também entre os diversos

grupos etérios e presenca de comorbidades (Raneblph, 2014).
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A sepse neonatal é dividida em sepse neonatal ggrereepse neonatal tardia,
baseando-se no momento da infeccdo e o seu mosionpd® de transmissdo. Sepse
neonatal precoce é definida pelo inicio na primséaana de vida, com alguns estudos
limitando-a a infecgdes que ocorrem nas primeilas@ras, que sao causadas pela
transmissdo materna intraparto de organismos wo@siSepse neonatal tardia é
usualmente definida como infec¢do que ocorre aE®Esiana e € atribuida a patégenos
no periodo pos natal. Os fatores de risco paraesepsnatal incluem os fatores
maternos, do hospedeiro, e viruléncia do ageneeandso Camacho-Gonzalez et al.,
2013)

Apesar da ampla utilizacdo da profilaxia intrapagara prevencdo da
transmissao vertical da doenca invasiva causadafstteptococo do grupo B (EGB),
esta bactéria continua sendo o organismo mais cem@nassociado a sepse neonatal
precoce nos Estados Unidos (Baker et. al., 20HE9cherichia colie outros agentes
bacterianos comdisteria monocytogenes, Streptococq@yogenesgestreptococos do
grupo viridans Streptococcus pneumonjaenterococos elaemophilus influenzaséo
agentes bacterianos que também acometem a populagdonatal (Camacho-
Gonzalez,et al., 2013). Na sepse neonatal tardipatygenos bacterianos mais comuns
incluem o estreptococo do grupo B e bastonetes rievdéé gram-negativos
(especialment&. coli), além deBordetella pertussjsgue pode causar doenca grave em
lactentes jovens (Camacho-Gonzalez,et al., 2013).

A infeccao porHaemophilus influenzagpo b (Hib) foi, anteriormente, uma
das causas mais comuns de sepse bacteriana eigasriaenores de 5 anos, além de
principal causa de mortalidade pediatrica prevér(Watt et al., 2009). Nos dias de
hoje, € uma infeccdo incomum, devido & ampla atjio da vacina conjugada em

lactentes (Werger et al, 1998; Miranzi et al., 20@&Imilarmente, apesar da infeccao
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por Streptococcus pneumoniaida ser causa lider de hospitaliza¢des por poriam
na infancia, o uso das vacinas conjugadas 7-valdftevalente e 13 valente tem
diminuido a incidéncia dessas infec¢des invasieasebanas em mais de 76% ( Shibl
et al., 2102; Myint et al., 2013; Grando et al.120

Neisseria meningitidi® outra bactéria frequentemente isolada, em Hesten
criancas pequenas com sepse grave, em paises envalesnento e desenvolvidos. O
pico de meningococcemia tem uma distribuicdo birhedae as idades, primeiramente
se manifestando em lactentes e criangas e, novajr@ntadolescentes, quando surtos
podem ocorrer em escolas, mais comumente entr&icagapreviamente higidas
(Sabatini et al., 2012). No Brasil, Nunes e colstugaram o0 impacto da vacina
meningococica C, em um hospital especializado eenghls infecciosas, observando
uma queda de 90% na frequéncia da doenca entreasiale 0 a 5 anos. Portando, a
vacinacdo contra o meningococo C, mesmo senddtaeatralgumas faixas etarias,
constitui importante ferramenta para reducdo dessdessa grave doenca ((Nunes et

al, 2013).).

Patogenos bacterianos adicionais envolvidos naes@gsliatrica incluem
Staphylococcus aureus Streptococcus pyogendgrupo A), que podem levar a
pneumonias necrotizantes, acompanhadas de choguiieoséem criancas outrora
higidas. OS. aureus particularmente responsavel por hospitalizadéesriancas com
doencas invasivas, com incidéncia crescente desaeptcilino-resistentes (MRSA) na
comunidade (Liu et al., 2011). Observa-se tambésisténcia antibidtica crescente,
entre bactérias entéricas gram-negativas e patéggam-negativos oportunistas (ex:
Pseudomonas Acinetobacter, Burkholderiaspp.) (Al Hasan et al, 2011). Tais
organismos sdo mais comumente identificados emgashospitalizadas por periodos

prolongados com dispositivos invasivos (Lee et 2D09) e pacientes oncoldgicos
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imunossupressos, que tiveram mdultiplos cursos tbiaticoterapia de amplo espectro
(Joram et al., 2012). Entre tais criangas, comipia#t exposicdes em hospitais e outros
locais de cuidados médicos, patégenos nosocom@® cestafilococos coagulase-
negativo e MRSA, também devem ser consideradosefldmeet al., 2012). Pacientes
neutropénicos estao sob alto risco de sepse ptonesss gram negativos (incluindo
Pseudomonas aerugingsa estreptococos alfa hemoliticos, particularmembecasos
de mucosites (Castagnola et al., 2007; Hocevdr,&04.2).

Sepse induzida por virus pode resultar de umadead&® de agentes, que séo
influenciados pela idade e pedtatusimunoldgico. Influenza é um dos mais comuns
causadores de sepse viral em criancas, levandtasaitakas e hospitalizacdo e oObito
(Bhat et al., 2005).

Apesar de o virus parainfluenza instalar-se maimsucoente nas vias aéreas
superiores, causando crupe em criancas sadias,agstde pode também causar
pneumonia grave em criangas muito novas e com @ngiimento imune, assim como
o adenovirus (Garcia et al., 2001).

Bronquiolite aguda viral € relacionada, na maidiaa casos, a infec¢do pelo
virus sincicial respiratério (VSR), estando rarateesssociada ao desenvolvimento de
sepse (Randolph et al., 2014) . Trata-se, porémridaipal responsavel por admissdes
de lactentes em unidades de terapia intensiva tped& devido a sua possivel
evolucdo para faléncia respiratéria e necessidadeedtilacdo mecénica (A Lin et al.,
2015). Outros agentes virais como 0 metapneumotwinnsano e rinovirus estdo cada
vez mais identificados como causa de hospitalizag@e bronquiolite em lactentes
(American Academy of Pediatrics, 2006). Fatoresigeo para bronquiolite grave e
sepse viral incluem prematuridade, doenca pulmortarica, anormalidades cardiacas,

e imunodeficiéncia primaria (Law et al., 2002).
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Co-infec¢des por virus e bactérias ocorrem em apamamente 23% de
pneumonias graves, resultando em uma alta protiatidi de faléncia respiratéria e
choque séptico (Michelow et al., 2004). Aparenteien infeccdo viral precede e
predispde a crianca a invasdo bacteriana. A infeq@ MRSA, por exemplo, é
associada a mortalidade em criancas previamentiahligfectadas por influenza, o que
foi verificado na pandemia de 2009 (Randolph e8i11).

Neonatos sdo suscetiveis a sepse grave pelo vémpesh simples (HSV),
enterovirus, e paraecovirus (Kimberlin et al. 20@5arp et al., 2013). Criancas
profundamente imunocomprometidas por cancer ows \deuimunodeficiéncia humana
(HIV) podem desenvolver sepse por HSV, citomegalsvagudo, adenovirus, ou por
virus Epstein—Barr (Hatherill et al., 2005; Stanmpet al., 1994). Criancas mais velhas
e adolescentes com sistema imune e cardiorregpirasdudaveis raramente sao
hospitalizados, por sepse viral (Randolph et &420

Doengas diarreicas sdo também causas importanteseplge pediétrica,
especialmente em paises em desenvolvimento. Ingges sanitdrias e agua potavel
sdo essenciais e altamente efetivas na diminugdoaitalidade relacionada a sepse em
criancas mundialmente (Scheier et al., 2013). Adgfo por rotavirus é a causa mais
comum de diarreia grave em criangas pequenas, @motenundo, causando mais de
450000 mortes a cada ano, em menores de 5 anosdaléer responsavel por milhdes
de hospitaliza¢Bes e visitas médicas. Os paises maimres nimeros de Obitos na
infancia por rotavirus encontram-se na Africa Sakbaaa. Observa-se diminuigdo
importante Obitos nas nacbes em que as crianca®d¢ésso a vacinacao, através de
programas nacionais de imunizagdes (Tate et d2;A0nhares et al., 2011; Scheier et

al., 2013; Masukawa et al., 2015).
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Muitos outros patdégenos podem causar sepse pringma paises em
desenvolvimento. O virus da dengue, por exemplesaaindrome semelhante a sepse,
caracterizada por extravasamento capilar e coa@ulagtravascular disseminada
(CIVD) (Singhi et al., 2007).

Outros agentes menos comumente associados a sy@se ser considerados,
dependendo dos fatores de risco. Fungos, particatgeCandida ssp, sao causadores
de mais de 10% dos choques sépticos graves engasigiwatson et al., 2003).
Salmonella sspdeve ser consideradas em criangcas com asplenimhahce naquelas
com desnutricdo. Finalmente, € importante obsejuar a despeito dos avan¢os nos
métodos de deteccdo microbioldgicos, a causa @rigcde sepse permanece

desconhecida em 75% dos casos pediatricos (Gaiaes2012).

IV.4. Fatores de risco

Idade é o fator de risco que exerce a maior infliZ&na ocorréncia de sepse
pediatrica grave nos Estados Unidos. Diferencas aifservadas entre criancas de
diferentes idades, e entre adultos e criancas.eHattentes, os fatores de risco
dominantes sdo relacionados aos eventos perindtidisn disso, adultos e criancas
diferem na fisiologia, doencgas predisponentes eesamtégias de manejo da sepse.
Lactentes séo o principal grupo de risco, com wema L0 vezes mais elevada do que
criangas mais velhas (Goldstein et. al,). Bebémataros, com baixo peso e extremo
baixo peso constituem aproximadamente um quaradaspulacdo. Meninos menores
do que 10 anos de idade tém taxas significativaenemdis altas de sepse do que

meninas, particularmente entre lactentes.
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Com o avancgar da faixa etéria, as fronteiras esdr@opulacées sdo menos
distintas, porém as diferencas relacionadas a idadgnuam a ocorrer, especialmente
em relacdo a patologias de base. Em lactentegrag@@ulmonar cronica e as doencgas
cardiacas congénitas sdo mais comuns, enquantcagjuoencas neuromusculares
predominam entre criancas de 1-9 anos, sendo @manenais comum entre elas. Os
sitios de infec¢cdo também variam com a idade. bhéetedendem a bacteremia primaria,
enquanto quase metade das criancas mais velhasemajai® infeccbes do trato
respiratorio.

Uma reviséo retrospectiva de informacdes coletpdaspectivamente da base
de dados de 43 hospitais pediatricos nos Estadimos]rentre os anos de 2004 e 2012,
evidenciou que, em uma coorte de 49.153 paciemteadores de sepse grave, 0 grupo
etario de maior incidéncia foram criangas menoeed é&no, seguido do grupo etario
entre 1 e 4 anos. Observou-se que 74% dos paciaptesentavam uma ou mais
comorbidades, das quais doenca cardiovascular fomas comum, seguida
respectivamente, por doencas neuroldgicas, ma#iges] doencas metabdlicas,
hematoldgicas e imunolégicas, doencas respiratayestroenteroldgicas, renais, além
de outras condi¢des nao discriminadas (Ruth e2@l14).

Observa-se que, nos paises desenvolvidos, asasiapgesentam como fatores
de risco as mesmas principais comorbidades (preitate, cardiopatia congénita,
imunodeficiéncias e malignidades). De forma simiers adultos, é esperado um
aumento na incidéncia de sepse entre criancas camcds graves que antes eram
consideradas uniformemente fatais (Watson et@D3R

Nos paises em desenvolvimento, observam-se grpogesacdes de criancas
que respondem pelas principais perdas por sepsneaino mundo. A combinacgéo de

adgua contaminada, auséncia de rede sanitariagpoldio ar, aglomeracéo, baixo peso
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ao nascer, imunizagdes insuficientes e ma nutpedimite a invasao e proliferacdo de
patdgenos no corpo, sem dificuldades. Os cuidados & sepse sao prejudicados,
através de falhas no seu reconhecimento e, em snca®osS, pelo ndo seguimento de
procedimentos basicos. Eles incluem questdes dpartamento em saude, devido as
faltas de educacdo e dinheiro, além de crencasaesas sobrenaturais e tratamentos
caseiros. Outras barreiras incluem longas distaneiadificuldades de transportes.
Adicionalmente, a auséncia de poder das mulherasmaitos lugares do mundo,
resulta em um comportamento de pouca busca poadasdda salude dos filhos (Kisson
et al., 2011).

Em um estudo prospectivo, realizado em unidadestedapia intensiva
pediatrica na Coldmbia, Jaramillo-Bustamante e. @isontraram 1.051 pacientes com
diagnostico de sepse. A maior parte desses pagierden meninos, menores de 2 anos
(principalmente menores de 1 ano). Pouco mais dadmelos pacientes apresentava
antecedentes patologicos, sendo os mais comunsmopatias, doencas neurologicas,
doencas onco-hematoldgicas, prematuridade, cirvegente, doencgas gastrointestinais,
cardiopatias, malformagfes congénitas e sindroni@oden. Nesse estudo, mostrou-se
a importancia dos fatores sécio-econémicos envodyiduma vez que 76% dos
pacientes pertenciam aos estrados mais pobrespidapao (Jaramillo-Bustamante et
al., 2012).

Em El Salvador, Gravidia e cols. descreveram, eiangas portadoras de
leucemia, a correlagéo entre pobreza, analfabetiemgas de distancias dos hospitais e
baixa renda, e a ocorréncia de sepse e mortalijadedoencas infecciosas, entre
pacientes com doencas oncoldgicas. (Gravidia,2DaR)

Ressalta-se ainda a importancia do status vaaioabto fator de risco para

sepse pediatrica (Riley et al., 2012). Um exemghksal sdo as doencas invasivas
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causadas pelo Hib, cujas principais manifestacéiésn de pneumonia e meningite,
incluem também celulite, epiglotite e infeccbeseoatticulares, principalmente em
menores de 5 anos (Adam et al., 2010, Bender,&0d0) . Esta grave infeccéo ocorre
em todo o mundo, sendo a maioria das mortes erespaim desenvolvimento (World
Health Organization Immunization, 2013). Pesqui&as mostrado que a imunizagéo
reduz substancialmente a incidéncia de infec¢cOeslibo tanto em pessoas imunizadas,
quanto em criangas muito novas, que ainda nao eem@ba vacina (Miranzi et al.,
2007; Adam et. al., 2010). Atualmente, quase doios das mortes entre criangas com
Hib ocorrem em apenas dez nagdes da Africa e da(A&att et al., 2009).

Além disso, as doengas invasivas causadas Pelmneumonigesao causas
primérias de sepse, em crian¢as pequenas, em taoldomA imuniza¢cdo com a vacina
pneumocécica conjugada (VPC) previne infecgBes mpoedcicas invasivas. Como
resultado, a VPC é recomendada para uso de rotm@regramas de imunizagdes
(Lucero et al., 2009; Grando et al., 2015).

Programas nacionais de imuniza¢do na infancia tants¥em incluir a vacina
conjugada contréleisseria meningitidjspor ser um agente de alta letalidade (Conterno
et al.,, 2006). Nos Estados UnidosCentral of Diseases ContrglCDC) recomenda
imuniza¢gdes com a vacina meningococica conjugatavedente (Riley et al., 2012).
Na Africa Subsaariana, epidemias de doenca merdeg@cdo sorogupo A foram um
problema de saude publica recorrente. Campanhadndimistracdo em massa da vacina
monovalente meningocécica conjugada passaram arprespidemias de meningite
causadas por esta bactéria (Kristiansen et al5)201

As infeccdes por germes encapsulados exercem impadicular nas criancas
portadoras da condigcdo hematoldgica conhecida @remia falciforme. Abaixo dos 5

anos, mais de 15% dos portadores dessa doenca/dlesem sepse ou meningite, com
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30% de mortalidade. As criangas desse grupo dels@msepse por pneumococo com
uma frequéncia 400 vezes maior do que a populaéb @ infeccdes pat. influenzae

com uma frequéncia 2 a 4 vezes maior do que a (Bixstak et al., 1994).
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V. METODOLOGIA DO ESTUDO

V.1. CASUISTICA

V.1.1. Populagao de referéncia

Pacientes da faixa etaria pediatrica, admitidosprmanto atendimento de
pediatria geral do Centro Pediatrico Professor Hieash de Oliveira, do Complexo
Hospitalar Universitario Professor Edgard SantodRHS) da Universidade Federal da
Bahia (UFBA), em Salvador-Bahia, no periodo de &&mabro de 2004 a 28 agosto de

2005.

V.1.2. Caracteristicas da populacdo de estudo

Pacientes da faixa etaria pediatrica menores dol@uanos incompletos,
admitidos com queixa referida de febre, atendidognonto atendimento de pediatria
geral do Centro Pediatrico Professor Hosannah desi@, do Complexo HUPES da

UFBA, em Salvador-Bahia.

V.1.3. Critérios de inclusdo
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Febre documentada, através de exame fisico, mgistroe de contagem de
leucécitos, coletado desde a admissao, mais registfrequéncia cardiaca e registro de
frequéncia respiratoria, medidas em pelo menos Bentos distintos, na auséncia de

febre.

V.1.4. Critérios de exclusdo

Presenca de malformacdes e disfuncdes organicaapeeadmissao.

V.1.5. Periodo de inclusao

O periodo de inclusédo dos pacientes no estudeefildde setembro de 2004 a

25 de setembro de 2005.

V.1.6 Técnica de amostragem

Coleta de dados realizada por meio de ficha pazmdai (anexos 4,5 e 6), apds
consulta dos prontuarios de todos os pacientes tiddsiino pronto atendimento
pediatrico do Centro Pediatrico Professor Hosarde®liveira, com base no sistema
informatizado do referido hospital. Em caso de aciséde dados no prontuério, foi

feito contato com o responsavel pelo paciente glefdne, para obtencdo dos dados,
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apos solicitacdo do consentimento verbal. A pdeirevisdo, a amostra foi constituida
de forma néo aleatdria, ao serem selecionadossos gaie apresentavam o0s critérios de

inclus@o e ndo apresentavam os critérios de exclusa

V.2. MATERIAL E METODO

V.2.1. Desenho do estudo

Estudo de coorte retrospectiva.

V.2.2 Classificacao das variaveis

2.2.1. Para o objetivo Il.1 foi realizada a anaksgloratéria de dados, nao

havendo uma variavel-dependente definidora de wentevesposta.

2.2.2. Variavel-dependente para o objetivo Il.2spnca de sepse

2.2.3. Principais variaveis de predicdo para o tolgell.2: as variaveis
preditoras sdo os fatores de risco para o quagiicse idade, sexo, desnutricdo e

desnutricdo grave, anemia falciforme, desconfa$piratério pds natal, asma.

2.2.4. Variavel-dependente para o objetivo Il.3nge de internacdo no

hospital 6bito.

2.2.5. Variavel de predicao para o objetivo Il.&genca de sepse.
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V.2.3. Variaveis de confusao

A presenca de broncodisplasia, malformacfes cot@geniinsuficiéncia
cardiaca congestiva e insuficiéncia renal poderaalt@as frequéncias cardiaca e
respiratoria basais da crianca, levando ao preemseiio dos critérios de sepse de
Goldstein (2005), mesmo na auséncia desta condicpcesenca de aplasia de medula
pode alterar a contagem de leucadcitos, 0 que peearretar a mesma situacéo descrita

com os demais fatores de confusao.

V.2.4. Coleta de dados

Os dados foram coletados a partir da revisdo dostydrios de todos o0s
pacientes admitidos no pronto atendimento peditlic Centro Pediatrico Professor
Hosannah de Oliveira, no periodo do estudo, come bassistema informatizado do
referido hospital. Em caso de auséncia de dadgsomtuario, tentou-se contato com o
responsavel pelo paciente por telefone para obtedgd dados, apOs solicitagdo do
consentimento verbal. O formulario padronizado eoat as seguintes variaveis

independentes (anexo 6):

a) Dados demogréficos: idade e sexo.

b) Dados antropométricos: peso e altura.

c) Dados clinicos da admisséo: sinais vitais - freqizénespiratoria, frequéncia
cardiaca, temperatura, enchimento capilar, alteraigh nivel de consciéncia,

escala de Glasgow,



32

d) Dados sobre antecedentes patolégicos: peso aornadade gestacional,
desconforto respiratério pdés-natal, rotura prensatude membranas,
hospitalizagdo 72h anteriores, imunodeficiénciap psévio antibiotico, uso
prévio corticoide, portador de asma, presenca dagofalciforme.

e) Dados clinicos sobre o curso da hospitalizacdoagdo da internacao,

transferéncia para UTI, data da alta hospitaldi® 0

2.4.1. DIAGNOSTICO ETIOLOGICO

Infeccdes bacterianas foram pesquisadas, atravésltdaa de sangue, fezes e
urina. Adicionalmente, onze agentes virais causmlode pneumonia foram
investigados, em aspirados de nasofaringe (ANFEtadbs nestes pacientes. Rinovirus,
enterovirus e metapneumovirus humano foram pestpgsspor PCR (Hyypia et al.,
1998). Virus parainfluenza 1, 2, e 3, virus sitiogspiratorio, virus influenza Ae B e
adenovirus foram investigados, por pesquisa dgertiviral em ANF, com anticorpos
monoclonais. Infec¢des por estes virus respiradambém foram investigadas, pela
determinacdo do aumento de IgG especifica, em esogiareadas por ELISA.
(Makella et al., 1998). Bocavirus humano foi inigesio por PCR quantitativo de ANF
e soro, pela determinagédo do aumento de I1gG, emds amostras pareadas, e pela
pesquisa de avidez de IgG e IgM por ELISA (SodeHuenermo et al.,, 2009) .
Infecgbes polS. pneumonigdH. influenzaes Moraxella catarrhalisforam investigadas
por determinacdo IgG especifica por ELISA em amgspareadas (Nohynek et al.,
1995) . PCR do creme leucaocitario foi realizadap#eteccdo de DNA do pneumococo
(Saukkoripi et al., 2002). Infeccdo pbtycoplasma pneumonidei investigada, por

pesquisa de IgM especifica na primeira ou seguniesta de soro, por ELISA (Morré
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et al., 2002). Infecgcéo p&hlamydia trachomatifoi investigada, por determinagéo da
elevacdo dos niveis de IgG por ELISA. O aumentolgf®, em amostras de soro
pareadas, ou a deteccdo de IgA e IgM especificatodps através de
microimunofluorescéncia, foram usados para invastigfeccoes pohlamydophila
pneumoniae Simkania negevengi¥amaguchi Y, et al., 2005).

Marcadores sorolégicos do virus da hepatite A foranwestigados por
determinacao de IgM especifica por ELISA (Bradlegle 1979).

Antigeno do Rotavirus (RV) foi pesquisado, em amagstle fezes por ensaio
rapido de latex (ROTA Rich, Richmond Diagnosticpaii). Infeccdo poGiardia
lamblia foi investigada, pelo exame de fezes em amostasds ou ap0s a preservacao

em alcool polivinil ou fomalina a 10%. (Heyworthadt, 2014) .

V.2.5. Operacionalizacdo das variaveis

Os dados coletados e sistematizados no formuléranf organizados em um
banco de dados construido no programa de compu&RIBSE para “Windows” versao
9.0 para realizacdo de analises epidemiologicastaigticas. As variaveis continuas

foram transformadas em dicotdémicas de acordo copa@snetros que seguem:

A avaliacéo nutricional dos pacientes foi realizaddizando-se o programa de
computador Anthro, versdo 3, e AnthroPlus, de araram as indicacbes da OMS
(WHO, 2009). Para os pacientes com idade menorOdands, desnutricdo grave foi
definida como indice z-escore menor do que -3, pgarametro peso-para-idade. Para
0s pacientes com idade maior ou igual a 10 anasudigcdo grave foi definida como

indice z-escore menor do que -3, para o indiceassancorporea.
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Para diagnostico de SIRS, foram feitas as definti@ovalores de referéncia,
por faixa etaria, para os dados do exame fisicbrefecomo temperatura axilar
>=38,5C; taquicardia, como frequéncia cardiaca >180 lmgcriancas menores de 1
anos, >140bpm em criancas entre 2-5 anos, >130pner@ncas entre 6-12 anos;
taquipnéia foi definida como frequéncia respirad¥40 ipm em criangas entre 1
semana e 1 més, >34 ipm em criangas entre 1 mése, »22ipm em criangas entre 2-

5 anos, >18 em criancas entre 6-12 anos (Goldgeds).

Definicdo de valores de referéncia, por faixa atgpara os dados laboratoriais:
alteracdo na contagem de leucdcitos, definida coroatagem de leucécitos
>34X10¥mm em criancas menores de 1 semana, > 19%xf0ou < 5X16/mm em
criancas entre 1 semana e 1 més, >17.8%i ou < 5X1&mm em criancas entre 1
més e 1 ano, > 15,5X¥m ou <6X18/mm em criancas entre 2-5 anos; 13,5

>X10%mm ou <4,5X1&mm em criancas entre 6-12 anos (Goldstein, 2005).

V.3. ANALISE ESTATISTICA

V.3.1. Analise exploratéria dos dados

O procedimento estatistico utilizado para descras@amostra foi a Estatistica

descritiva, com as técnicas de céalculos de freqagde medidas de tendéncia central e

dispersao.

V.3.2. Estatistica Inferencial
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As variaveis catergéricas foram comparadas utitiese os testes qui-
quadrado ou teste exato de Fisher, quando adequadosariaveis continuas foram
avaliadas, utilizando-se o teste t de Student omnM&hiteney U, levando-se em
consideracao a distribuicdo das varidveis. And@seegressao logistica foi utilizada,
para avaliar a relacdo independente entre sepsatoees de risco, que foram
significativamente diferenciados na analise bidaiaA andlise multivariada foi
realizada em um modelo ajustado para a idade. sisstestatisticos foram bicaudais,

com nivel de significancia de 5%.

V.3.3. Célculo do tamanho amostral

Andlise exploratdria dos dados

V.3.4. Possibilidade de perda de seguimento

Em estudos de carater retrospectivo, com revisdo pamtuarios, ha

possibilidade de perdas por ndo localizacao dosnoesA explicacédo para tais perdas

seria que, apoOs a alta hospitalar, o prontuarie gm¥manecer por um periodo de, no

maximo, quatro meses, no setor de contas médichsgpital, antes de ser alocado para

0 arquivo médico; o prontuario pode ainda ser gatlo por médicos e estudantes do

servigo, para assisténcia ou pesquisa.

V.3.5. Controle para variaveis de confusao
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Andlise estratificada, considerando-se a idadepcas$a aos critérios de

exclusao.

V.4. QUESTOES ETICAS

O projeto foi aprovado pelo comité de ética do Htaspniversitario Professor

Edgard Santos da Universidade Federal da Bah#9K005.
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ABSTRACT

Sepsis is a major cause of childhood death worldwide. However, in developing
countries, epidemiological data about sepsis among children is scarce. We aimed to
describe and compare the frequency of etiological agents and initial sites of infection in
children with or without sepsis, to identify risk factors and to assess outcomes. Clinical
and demographic data on admission and evolution from patients aged <13 years with
reported fever, in a Pediatric Emergency Department, in Salvador, Brazil, were
collected from their medical charts and registered in pre-defined forms. Patients were
classified as “with” or “without” sepsis according to Goldstein et al (2005)s criteria. Of
254 patients, 120 (47%) did and 134(53%) did not meet the 2005 international
consensus definition of sepsis. Overall, the median age (IQR) was 1.7 (0.8-3.9) years
and 153 (60%) were boys. Patients with sepsis were older (2.8[1.1-5.3] vs. 1.3[0.6-2.9]
years; p<0.001) and had sickle cell disease more frequently (7.6% vs. 0.8%; p=0.007).
By multiple logistic regression, age (adjOR [95%CI]: 1.2 [1.1-1.3]) and sickle cell
disease (adjOR [95%CI]: 8.8 [1.1-71.2) were independently associated with sepsis. The
most frequent initial sites of infection were pneumonia (43.7%), diarrhea (17.3%) and
cellulitis/adenitis (13.0%). The frequency of them did not differ when patients “with” or
“without” sepsis were compared. Etiology was established in 57 (22.4%) patients, 32
(26.7%) and 25 (18.7%) with or without sepsis, respectively (p=0.1). Four (3.3%)
patients died in the sepsis subgroup whereas none died in the other subgroup (p=0.048).
Children who met the 2005 international consensus definition of sepsis showed
differences in age and comorbid (sickle cell disease) upon admission and were more
likely to die.

Keywords: pediatric; sepsis; infection; etiology; outcome; mortality.
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Introduction

According to data published by the World Health Organization (WHO), of the 6.3
million children who died in their first 5 years of life in 2013, 51.8% (3.257 million)
died of infectious diseases. Pneumonia, diarrhea, and malaria were the leading
infectious causes.® Sepsis represents the progressive underlying inflammatory pathway
secondary to any infectious illness, and ultimately is responsible for most infectious

disease-related deaths.?

In immunocompetent children, fever is the earliest clinical sign of infection,® and,
at the same time, it is one of the most common symptoms reported in pediatric
emergency departments (ED).* As such, the early identification of potential septic
children by health-care providers who assist patients with acute febrile illness has

decisive importance.’

In 2005, Goldstein et al. established specific sepsis” criteria for pediatric patients,
based on age specific norms of vital signs and laboratory data.® Despite the fact that
Goldstein’s definitions were designed for research purposes, they are often used
clinically in developed nations for identification of children who have life threatening
infections requiring urgent intervention. More importantly, they form the basis for the

development of guidelines aimed at treating the various stages of the sepsis continuum.?

The Surviving Sepsis Campaign established some essential guidelines for
reducing the high mortality rates resulting from sepsis in the world. Among these, it
emphasized the need to get to know the particular characteristics of each region.” Local
epidemiologic studies about pediatric sepsis have been underway, most of them in
developed countries. However, it is clear the important differences between children in

these countries and those in developing ones.®


http://www.linguee.com.br/ingles-portugues/traducao/threatening.html
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In the purpose to picture a developing site reality, this study aimed to describe and

compare the frequency of etiologic agents and initial sites of infection, identifying risk
factors and assessing outcomes, in pediatric patients admitted with fever, with or
without sepsis, by applying Goldstein et al. 2005"s criteria, in an ED in a developing

country.

Material and methods

This was a retrospective cohort study. Every patient admitted at the Pediatric ED of the
Federal University of Bahia Hospital between 01 September 2004 and 28 August 2005
had the medical chart reviewed by one member of this research team. At this ED,
children come from the community of their own accord and those aged under 13 years
are seen. Patients who reported fever and had suspected or detected infection were
identified among whom patients with documented fever at physical examination were
selected. The inclusion criteria comprised documented fever plus white blood cell count
(WBC) collected upon admission plus respiratory rate plus heart rate measured at 3 or
more distinct moments in the absence of fever. Patients with malformations,
bronchopulmonary dysplasia, cardiac insufficiency, renal insufficiency, hepatic
insufficiency, or medullary aplasia, prior to hospital admission, were excluded, in order
to assure that vital signs were not abnormal due to underlying ongoing diseases.
Demographic and clinical data upon admission and during evolution were registered in

standardized forms.

Bacterial infections were searched for by performing blood, urine and feces
culture. Eleven viral causative agents of pneumonia were investigated in
nasopharyngeal aspirates (NPA) collected from these patients. Rhinovirus, enterovirus

and human metapneumovirus were searched for by reverse transcriptase polymerase
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chain reaction (PCR).? Parainfluenza viruses 1, 2, and 3, respiratory syncytial virus,
influenza viruses A and B and adenovirus were investigated by searching for viral
antigen in the NPA by performing time-resolved fluoroimmunoassay with monoclonal
antibodies. Infection by these respiratory viruses was also investigated by determining
specific 1gG increase in paired serum samples by enzyme-linked immunosorbent assay
(ELISA)."® Human bocavirus infection was investigated by quantitative PCR of NPA
and serum, by determining 1gG increase in paired serum samples and by searching for
IgM and IgG avidity by ELISA.™ Streptococcus pneumoniae, Haemophilus influenza,
and Moraxella catarrhalis infections were investigated by determining specific IgG
increase tested by ELISA in paired serum samples.*? PCR in the acute buffy coat was
performed for the detection of pneumococcal DNA." Mycoplasma pneumoniae
infection was investigated by testing either the first or second serum sample for specific
IgM by ELISA.* Chlamydia trachomatis infection was investigated by high 1gG level
determined by ELISA. 1gG increase in paired serum samples or detection of specific
IgA and IgM, all by microimmunofluorescence, were used to investigate

Chlamydophila pneumoniae infection.*

Serological markers of hepatitis A virus were investigated by determining specific
IgM by ELISA. Rotavirus (RV) antigen was searched for in stool specimens by a
rapid latex assay (ROTA Rich, Richmond Diagnostics, Spain). Giardia lamblia infection
was investigated by stool examination on fresh specimens or after preservation with

polyvinyl alcohol or 10% formalin.*’

Children were classified as “with” or “without” sepsis, by applying Goldstein et al
2005"s sepsis criteria.® For this purpose, axillary temperature >38.5° C was defined as
fever and <36.0° C was defined as hypothermia. Tachypnea was defined as Respiratory

Rate >50 breaths/min among children <1-week-old, or >40 breaths/min among children
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aged from 1 week to 1 month, or >34 breaths/min in children aged from 1 month to 1
year, or >22 breaths/min in children between 2 and 5 years of age, or >18 breaths/min in
children between 6 and 12-years-old. Tachycardia was defined as Heart Rate > 180
beats/min among children <1-year-old, or >140 beats/min in children between 2 and 6-
years-old, or >130 beats/min in children 6 to 12 of age. Bradycardia was defined as
Heart Rate <100 beats/min among children aged from 1 week to 1 month, or <90
beats/min in children between 1 month and 1 year of age. Abnormal WBC was defined
as >10% of immature neutrophils, or WBC count >34x10¥mm?® among children <1-
week-old, or >19.5 or <5x10° /mm?®in children between 1 week and 1 month of age, or
>17.5 or <5x10%/mm?® in children aged from 1 month to 1 year, or >15.5 or <6x10°mm®
in children between 2 and 5 years, or >13.5 or 4.5x10%/mm? in children 6 to 12-years-

old.

The risk factors studied comprised age, gender, malnutrition and severe
malnutrition, sickle cell disease, low birth weight, post-natal respiratory distress and
asthma. As part of the analysis, the software Anthro, versions 1.02 and 3.22 (CDC and
WHO), was used to perform the nutritional evaluation in accordance with the National
Centre for Health Statistics, United States standard. A z score under -3.00 or -2.00 for

the weight-for-age index defined malnutrition and severe malnutrition, respectively.®

The primary outcome was death. Categorical variables were compared by using
chi-square or Fisher’s exact test as appropriate; continuous variables were assessed by
using the Student t test or Mann-Whitney U test, taking into account the variable
distribution. Multi-variable logistic regression analysis by enter method was used to
assess independent association between sepsis and risk factors which significantly
differed in the bivariate analysis. The multi-variable analysis was performed in a model

adjusted for age. The statistical tests were two tailed, with a significance level of 0.05.
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The software SPSS (version 9.0, IBM, Armonk, New York) was used for the analysis.

The study was approved by the Ethics Committee of the Federal University of Bahia.

Results

Overall, 681 patients reported fever, out of which 290 (43%) had fever detected on
physical examination; 3 (1%) did not have either respiratory rate or heart rate or WBC
registered in the medical chart; additionally, 33 (11%) met the exclusion criteria.
Therefore, this study group comprised 254 patients (figure 1). The median age (IQR)
was 1.7 (0.8-3.9) years (minimum 19 days, maximum 12.6 years), 137 (54%) cases

were younger than 1 year, and 153 (60%) were boys.

By applying Goldstein et al 2005°s criteria, 120 (47%) and 134 (53%) patients did
or did not have sepsis, respectively. Among children with sepsis, 119 (99.2%) had
abnormal WBC: 93 (78.2%) had leukocytosis, 38 (31.9%) had more than 10% of
immature neutrophils in the peripheral blood smear, and 12 (10.1%) had leukopenia.
One (0.8%) patient had persistent tachypnea in the absence of fever or respiratory

disease.

The most frequent diagnoses were pneumonia (43.7%), diarrhea (17.3%) and
cellulitis/adenitis (13.0%). All diagnoses are shown in the table 1. Table 2 demonstrates
the comparison of each diagnosis frequency between cases with or without sepsis. No
significant difference was found. Table 3 compares the frequency of potential risk
factors between patients with or without sepsis. Notably, children with sepsis were older

and had sickle cell disease more frequently.

By multiple logistic regression, age was an independent risk factor for sepsis

(adjusted OR [95%CI]: 1.2 [1.1-1.3], P=0.0006). Likewise, independent association
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between sickle cell disease and sepsis was found (adjusted OR [95% CIl]: 8.8 [1.1-

71.2], P=0.0414).

Overall, etiology was found in 57 (22.4%) cases, 32 (26.7%) and 25 (18.7%) with
or without sepsis, respectively (p=0.1). The most frequent causative agents were S.
pneumoniae (n=9; 3.5%), parainfluenza virus (n=9; 3.5%) and respiratory syncytial
virus (n=8; 3.1%). None of the cases with pneumococcal infection had sickle cell
disease. Table 4 depicts the comparison of the detected etiologies between children with
or without sepsis. S. aureus infection was significantly more common among children
with sepsis. Table 5 depicts the frequency of bacterial agents found by culture, in each

subgroup, and per diagnosis.

Patients with sepsis stayed longer (days) in the hospital in comparison with
patients without sepsis (median [IQR]: 7 [5 - 11] versus 5 [3 - 8], p <0.001). Four
patients died, all of them had sepsis (3.3%); conversely, none died among patients
without sepsis (p=0.048). There were no deaths among septic children with

staphylococcal infection.
Discussion

This study demonstrated the high frequency of sepsis (47%) among feverish patients
admitted in the Pediatric ED during the enrollment period. This finding is in accordance
with Ganjoo and colleagues” prospective study, which detected a frequency around 46%
of sepsis among feverish children hospitalized in a tertiary hospital in India, by applying
the same Goldstein et al. 2005"s definitions.'® This high frequency was expected
because of the high sensitivity of these sepsis” criteria.?® However, taking into account
that EDs are often the first point of contact for children with sepsis,? it is important to

use an objective criteria to identify children at risk. In addition, our study demonstrated
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that children admitted with fever, which met the early Goldstein et al 2005"s sepsis
criteria, were more prone to die. It is in agreement with Ganjoo and colleagues” data,
which showed a statistically significant higher fatality rate among patients with sepsis.™
Acute respiratory infections and diarrhea are the most frequent childhood illnesses
and causes of attendance at health services in low-income and middle-income
countries.?? Pneumonia was the most frequent diagnosis among feverish children in this
study. The high frequency of this disease (43.7%) could be explained because the
majority of patients seen were younger than 1-year-old (54%) and pneumonia is highly
incident in this age group.* Furthermore, it is important to recognize that we analyzed
the initial diagnoses performed by assistant pediatricians. In this way, our finding is in
accordance with Murphy and colleagues data, which detected sings suggestive of

pneumonia in 49% of 2128 children admitted with fever in an ED.%

In contrast with literature data,?* herein, older age was a significant and
independent risk factor for sepsis, when risk factors were assessed. It is important to
note that the majority of the sepsis” studies have been conducted at intensive care units,
when patients with severe sepsis and septic shock, late stages of sepsis continuum, are
included. Our finding highlights an important difference between these two populations,
due to the fact that in ED the vast majority of children present with benign and self-
limited viral infections.? In addition, in our study, the majority of the patients were
younger than 1-year-old. According to Bertille and colleagues, parents show different
attitudes, facing children’s fever. These authors noted that younger children visit
pediatricians more frequently than older ones, even if with self-limited viral infections,

overusing emergency care providers.?® It is possible that, in our study, older children had been

taken to the ED, presenting more severe diseases.
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Sickle cell disease was another significant and independent risk factor for sepsis
among patients with documented fever. This finding is due to the lack or reduction of
spleen function, particularly during the first 6 years of life.?” We should remember that
sepsis may be the initial event in the presentation of as-yet-undiagnosed sickle-cell
disease (since the majority of such events occur before 3 years of age).”®?° It is possible
that the high prevalence of this condition in Brazil*® highlights this disease as a risk

factor for sepsis regionally.

The two groups presented difference about infection’s etiology: S. aureus
infection was significantly more frequent in septic patients (3.3% vs. 0%; p=0.049). It
is known that S. aureus bacteremia (SAB) is a common and important infection in
pediatric patients. The exact incidence of SAB is difficult to ascertain, as prospective
population-based surveillance studies are infrequently performed. Age remains one of
the most consistent predictors of mortality, with children generally having lower SAB
mortality rates than adults.®* The place of SAB onset influences outcomes, with
community onset episodes having lower mortality rate, probably secondary to the
predominance of skin and soft tissue infections.*® There were no deaths among septic
children with staphylococcal infection in this study. Interestingly, when the two groups

were compared, no difference in the initial site of infection was found.

Methodological constraints should be emphasized in this investigation. This is a
single center study, only reporting data from a subset of the pediatric age group. The
data were collected retrospectively, patients were evaluated by different observers and
standardization of evaluations could not be guaranteed. However, strict criteria for
enrolling and grouping the cases were used, and those with potential confounding

variables were excluded. Moreover, the study was performed in a teaching hospital
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where the same standardized procedures for assistance have been used over the period

of the study.

In conclusion, this study provided evidence that the fulfilment of the formal
sepsis” criteria is frequent among pediatric patients seen with documented fever in an
ED. Furthermore, children with sepsis showed differences in the clinical profile, being
older, in contrast to the literature data. Sickle cell disease was a significant risk factor
independently associated with sepsis. Importantly, patients who fulfill Goldstein’s
sepsis criteria were more prone to die. Further studies are necessary to depict sepsis”

developing countries realities.
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Figure Legend:
Figure 1. Flow-chart of patients enrolled in this study. Patients who had the described
comorbidities were excluded to avoid confounding variables: abnormal vital signs and abnormal

white blood cell count (WBC) not related to sepsis.
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Table

Tablel - Diagnoses of the 254 patients with fever detected upon physical

examination

Frequency (%)
Diagnoses
Pneumonia 111 (43.7)
Diarrhea 44 (17.3)
Cellulitis-adenitis 33 (13.0)
Urinary tract infection 18 (7.1)
Pyodermitis 14 (5.5)
Upper respiratory tract infection 13 (5.1)
Fever without localizing sings 5(2.0)
Osteoarticular infection 5(2.0)
Hepatitis 2 (0.8)
Endocarditis 1(0.4)
Peritonitis 1(0.4)
Pneumonia + diarrhea 5(2.0)
Pneumonia + pyodermitis 1(0.4)

Diarrhea + urinary tract infection 1(4.0)




Table

Table 2 - Comparison of diagnoses frequency between children with or without sepsis

Presence of sepsis

Diagnoses Yes No
(n=120) (n=134) p

Pneumonia 61 (50.8) 56 (41.8) 0.1
Diarrhea 19 (15.8) 31 (23.1) 0.1
Cellulitis/ adenitis 16 (13.3) 17 (12.7) 0.9
Urinary tract infection 11 (9.2) 8 (6.0) 0.3
Pyodermitis 5(4.2) 10 (7.6) 0.3
Upper respiratory tract infection 4 (3.3) 9 (6.7) 0.2
Fever without localizing signs 2 (1.7) 3(2.2) 1.0
Osteoarticular infection 3(2.5) 2 (1.5) 0.7
Hepatitis 2 (1.7) 0 0.2
Endocarditis 1(0.8) 0 0.5
Peritonitis 0 1(0.7) 1

Result in n (%)



Table

Table 3 - Comparison of potential risk factors between children with fever upon physical
examination with or without sepsis

Sepsis

Risk Factor Overall Yes No

n= 245 n=120 n=134 p
Malnutrition® 35 (14) 19 (15.8) 16 (11.9) 0.4
Severe malnutrition® 14 (5.5) 7 (5.8) 7(5.2) 0.8
Respiratory distress in neonatal period® 15/201 (7.5) 9/107 (8.4) 6/94 (6.4) 0.6
Low birth weight® 19/162 9/82 (11) 10/80 (12.5) 0.8
Sickle cell disease® 10/250 (4) 9/118 (7.6) 1/132 (0.8) 0.007
Age® 28(11-53) 13(0.6-2.9) 0.0001
Asthma® 5/250 (2) 9/118 (1.7) 3/132 (2.3) 1

*Results as proportions n (%)

PResults as median (interquartile range)



Table
Table 4 - Comparison of the etiological agents’ frequency among patients with fever upon

physical examination with or without sepsis

Presence of sepsis

Yes No
Etiological agents n=120 n=134 p
Bacteria
S. aureus 4(3.3) - 0.049
S. pneumoniae 7 (5.8) 2(1.5) 0.09
E. coli 2(1.7) 1(0.7) 0.6
Shigella 1(0.8) - 0.5
M. pneumoniae 1(0.8) 1(0.7) 1
Estreptococos viridans 1(0.8) - 0.5
Salmonella 1(0.8) 1(0.7) 1
H. influenzae - 4 (3.0) 0.1
K. pneumoniae - 2 (1.5) 0.5
M. catarrhalis - 1(0.7) 1
C. trachomatis - 1(0.7) 1
Viruses
Rotavirus 5(4.2) 2(1.5) 0.3
Parainfluenza virus 5(4.2) 4 (3.0) 0.7
Enterovirus 3(2.5) 1(0.7) 0.3
Respiratory syncytial virus 2(1.7) 6 (4.5) 0.3
Rhinovirus 1(0.8) 3(2.2) 0.6
Adenovirus 1(0.8) 3(2.2) 0.6
Hepatites A virus® 1(0.8) - 0.5
Influenza virus - 2(1.5) 0.5
Parasite
G. lamblia 1(0.8) - 0.5

%lgM antibody to Hepatitis virus positive, anti-AgHbs and anti-HCV negative

Results in n (%)



Table

Table 5 - Bacterial agents identified by culture in patients with or without sepsis

Diagnoses Etiologic agent Biological fluid
With sepsis Without sepsis
Diarrhea Salmonella Feces (1) Blood (1)
Shigella Feces (1) -
Pneumonia S. pneumoniae Blood (3) -
Urinary tract infection E. coli Urine (2) Urine (1)
K. pneumoniae - Urine (2)
Pyodermitis S. aureus Blood (1) -
Secretion (1)
Cellulitis S. aureus Blood (1) -
Endocarditis Estreptococos viridans Blood (1) -
Osteoarticular infection S. aureus Blood (1) -

Results in n
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VI. RESULTADOS

VII.1. Constituicdo da amostra

No total, 681 pacientes referiram febre, 290 (48¥@ram febre detectada no
exame fisico; 3 (1%) nao tiveram as frequénciadiaea ou respiratoria, ou a contagem
de leucécitos registradas no prontuario médicociddalmente, 33 (11%) preencheram
critérios de exclusdo: 16 pacientes tinham diagewske displasia broncopulmonar; 10
pacientes, de malformagBes congénitas; 4 paciedkesinsuficiéncia cardiaca; 2
pacientes, de insuficiéncia renal; 1 paciente,pl@seéa de medula. Portanto, o grupo de
estudo compreendeu 254 pacientes (figura 1). Aanedile idade foi 1,7 anos (IQR 0,8

— 3,9 anos), 137 (54%) dos casos eram menoresude, B 153 (60%) eram meninos.
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Figura 1. Processo de construgcdo da amostra de estudo de oetoospectivo

realizado em Salvador-BA, no Centro Pediatrico &sdr Hosannah de Oliveira.

681 Pacientes com queixa de febrs

U

290 (43%) Pacientes com febre no exame fisico

3 (1%) Pacientes sem frequéncia cardiaca, respiratoria ou leucograma

287 (99%) Pacientes que preencheram critérios de inclusdo

Broncodisplasia pulmonar (n=16; 49%)
) Malformactes (n=10; 30%)

> Exeuidos Insuficiéncia Cardiaca (n=4; 12%)
n=33; 11% Insuficiéncia Renal (n=2; 6)

Aplasia Medular (n=1; 3%)

254 (89%)

Elegiveis

Figure 1.Fluxograma dos pacientes arrolados nalesRacientes portadores das comorbidades desaitaa foram excluidos para evitar
variaveis confundidoras.: sinais vitais anormdsugograma anormal ndo relacionados a sepse.
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Através da aplicacdo dos critérios de sepse des@itd(2005), 120 (47%)
pacientes preencheram e 134 (53%) n&o preencherdatérios de sepse,
respectivamente. Entre criangas com sepse, 112%J9tiveram alteracdes no
leucograma: 93 (78%) tiveram leucocitose, 38 (3),8%ram mais do que 10% de
neutréfilos imaturos no sangue periférico, e 12,X%) tiveram leucopenia. Um

paciente apresentou taquipnéia na auséncia dedaliteenca respiratoria.

VII.2. Diagnosticos

Os diagnosticos mais frequentes foram pneumoni@ %43 diarreia (17,3%),

celulite/adenite (13,0%). Todos os diagndésticosmséstrados na tabela 1.

Tabela 1. Diagnéstico dos 254 pacientes com febre detectada durante o

exame fisico

Frequéncia

Diagnéstico (%)
Pneumonia 111 (43,7)
Diarréia 44 (17,3)
Celulite-adenite 33 (13,0)
Infeccao do trato urinario 18 (7,1)
Piodermite 14 (5,95)
Infeccao do trato respiratério superior 13 (5,1)
Febre sem sinais de localizacao 5(2,0)
Infeccao osteoarticular 5 (2,0)
Hepatite 2 (0,8)
Endocardite 1 (0,4)
Peritonite 1 (0,4)
Pneumonia + diarréia 5(2,0)
Pneumonia + piodermite 1 (0,4)
Diarréia + infeccdo do trato urinario 1 (4,0)
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A tabela 2 compara a frequéncia dos diagndéstictie easos com e sem sepse.
Nao houve diferenca estatistica nos diagnéstictre es grupos. A tabela 3 compara a
frequéncia dos potenciais fatores de risco entreiepges com e sem sepse.
Notavelmente, criangas com sepse foram mais velliagram doencga falciforme com

mais frequéncia.

Tabela 2. Comparacao da frequéncia dos diagnésticos entre criancas com e

sem sepse.

Presenca de sepse

Sim Nao
Diagndstico (n— 120) (n=134) P
Pneumonia 1 (50,8) 56 (41,8) 0,1
Diarréia 9 (15,8) 31 (23,1) 0,1
Celulites/ adenite 6 (13,3) 17 (12,7) 0,9
Infeccao do trato urinario 11 (9,2) 8 (6,0) 0,3
Piodermite S (4,2) 10 (7,6) 0,3
Infeccao do trato respiratorio superior 4 (3,3) 9 (6,7) 0,2
Febre sem sinais de localizacao 2 (1,7) 3 (2,2) 1,0
Infeccéo osteoarticular 3(2,5) 2 (1,5) 0,7
Hepatite 2 (1,7) 0 0,2
Endocardite 1(0,8) 0 0,5
Peritonite 0 1 (0,7) 1

Resultados em (%)
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A tabela 3 compara a frequéncia dos potenciaiseate risco entre pacientes

com e sem sepse. Notavelmente, criancas com sepm® imais velhas e tiveram

doenca falciforme com mais frequéncia.

Tabela 3. Comparacao dos potenciais fatores de risco entre criancas com febre

durante o exame fisico com e sem sepse.

Sepse

Total Sim Nao
Fator de Risco n= 245 n=120 n= 134 P
Desnutricao? 35 (14) 19 (15,8) 16 (11,9) 0,4
Desnutricao Gravea 14 (5,95) 7 (5,8) 7 (5,2) 0,8
Desconforto Respiratorio Pos 15/201 9/107 (8,4) 6/94 (6,4) 0,6
Natala (7,5)
Baixo Peso ao Nascer= 19/162 9/82 (11) 10/80 (12,9) 0,8

(11,7)
Anemia Falciformea 10/250 (4) 9/118 (7,6) 1/132 (0,8) 0,007
IdadeP 2.8 (1,1 -15,3) 1.3(0,6 -2,9) 0,0001
Asma? 5/250 (2) 9/118 (1,7) 3/132 (2,3) 1

aResultados em proporcoes
bResultados em mediana (intervalo interquartil)
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Através da analise por regressdo logistica, idadeui fator de risco
independente associado a sepse (OR [IC95%]: 1[100802 — 1.0008], P= 0.0006. Da
mesma forma, ocorreu associagao independente dmtrega falciforme e sepse (OR

[IC95%]: 8.8206 [1.0886 — 71.4681], P=0.0414).

VIl.4. Diagndstico etiologico

Etiologia foi encontrada em 57 (22,4%) casos. Centgg causadores mais
frequentes foranS. pneumoniag virus parainfluenza e virus sincicial respiraiori
Nenhum dos casos com infeccdo pneumocdcica apagsewioenca falciforme. A
tabela 4 descreve a frequéncia das etiologias tdées entre criangas com e sem sepse
e a tabela 5 descreve a frequéncia de agentesibaoteachados através de cultura, em

cada subgrupo e por diagnéstico.
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Tabela 4. Comparacao da frequéncia dos agentes etiologicos entre pacientes com febre
durante o exame fisico com sem sepse.

Presenca de sepse

Sim Nao
Agentes etiolégicos n=120 n=134 P
Bactérias
S aureus 4 (3,3) - 0,049
S. pneumoniae 7 (5,8) 2 (1,5) 0,09
E. coli 2 (1,7) 1(0,7) 0,6
Shigella 1 (0,8) - 0,5
M. pneumoniae 1(0,8) 1(0,7) 1
Estreptococos viridans 1 (0,8) - 0,5
Salmonella 1 (0,8) 1 (0,7) 1
H. influenza - 4 (3,0) 0,1
K. pneumoniae - 2 (1,9) 0,5
M. catarrhalis - 1(0,7) 1
C. trachomatis - 1(0,7) 1
Virus
Rotavirus 5 (4,2) 2(1,9) 0,3
Parainfluenza 5 (4,2) 4 (3.,0) 0,7
Enterovirus 3 (2,9) 1(0,7) 0,3
Virus sincicial 2 (1,7) 6 (4,5) 0,3
respiratorio
Rinovirus 1 (0,8) 3 (2,2) 0,6
Adenovirus 1 (0,8) 3 (2,2) 0,6
Virus da hepatite A 1(0,8) - 0,5
Influenza - 2(1,5) 0,5
Parasitos
G. lamblia 1(0,8) - 0,5

*Anticorpo IgM para virus hepatite A positivo, anti-AgHbs e anti-HCV negativos.

*Resultados em (%).
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Tabela 5. Agentes bacterianos identificados por cultura em pacientes com e sem sepse.

Diagndstico Agente Etiologico Sitio de isolamento
Com sepse Sem sepse
Diarréia Salmonella Fezes (1) Sangue (1)
Shigella Fezes (1) -
Pneumonia S. pneumoniae Sangue (3) -
Infeccao do trato urinario E. coli Urina (2) Urina (1)
K. pneumonia - Urina (2)
Piodermite S. aureus Sangue (1) -
Secrecao (1)
Celulite S. aureus Sangue (1) -
Endocardite Estreptococos viridans Sangue (1) -

Infeccao osteoarticular S. aureus Sangue(1) -
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VII1.5. Desfecho

Pacientes com sepse permaneceram mais dias ndahospi comparagdo com
pacientes sem sepse (mediana [IQR]: 7 [5-1djsus5 [3-8], p<0.001). Quatro
pacientes morreram, todos com sepse (3.3%); com@arente, nenhum paciente

morreu entre pacientes sem sepse (p= 0.048).
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VIl. DISCUSSAO

VIII.1. Frequéncia de sepse e desfecho, entre crigas atendidas com febre

na Emergéncia Pediatrica (EP).

Este estudo mostrou alta frequéncia de sepse (4&pb).criancas febris,
admitidas na EP, durante o periodo de arrolamé&ste. achado esta de acordo com o0s
dados Ganjoo e cols. que detectaram uma frequéleceepse em torno de 46%, em
criangas febris, hospitalizadas em um centro téocida india, através da aplicagdo dos
mesmas definicbes de Goldstein e cols. de 2005 ¢Gaet al., 2015). Esta alta
frequéncia era esperada, devido a alta sensibéidad critérios de sepse (Thompson et
al., 2015). Contudo, levando-se em consideragcdooquemeiro contato com criancas
sépticas ocorrem em EP, torna-se importante o @sa@riérios objetivos para a
identificacdo de pacientes em risco. Além dissestudo forneceu evidéncia de que
criancas admitidas com febre, que preencheram it&ri@s precoces de sepse de
Goldstein e cols. de 2005, foram mais propensasraem Este achado esta de acordo
com os dados de Ganjoo e cols.,, que mostraram wRa tle mortalidade

significativamente mais elevada em pacientes c@ses@sanjoo et al., 2015).

VIII.2. Principais diagnosticos entre criancas febis com e sem sepse

InfeccOes respiratérias agudas e diarreia sdoexg@ds mais frequentes na
infancia e principais causas de atendimentos ewicesrde saude, em paises com

niveis baixos e moderados de recursos (Walker .et28l13). Pneumonia foi o
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diagnostico mais frequente entre criancas febritenestudo. A alta frequéncia desta
doenca (43,7%) poderia ser explicada, pois a naaidos pacientes atendidos eram
menores de 1 ano e a maioria dos casos de pneupumie@m nesta faixa etaria. Além
disso, € importante reconhecer que foram analisadodiagndésticos iniciais dados
pelos médicos assistentes. Desta forma, nossoda@ckatdo em acordo com os dados
de Murphy e colaboradores, que detectaram singissiuos de pneumonia em 49%

das 2128 criancas atendidas com febre em uma EpliMet al., 2007)

VIII. 3. Fatores de risco associados a presenca depse

Em contraste com dados da literatura (Watson ,e2@05), neste estudo, idade
mais avancada foi fator de risco significante psgpse, quando os fatores de risco
foram avaliados. E importante notar que a maiowa e@studos sobre sepse s&o
realizados em unidade de terapia intensiva, ondeemas com sepse grave e choque
séptico, estagios tardios dontinunnda sepse, sao incluidos. Nossos achados ressaltam
a diferenca importante entre essas duas populagdssem emergéncias pediétricas a
maioria das criancas apresentam doencas Vvirais griEeni e autolimitadas.
Adicionalmente, 0 nosso estudo mostrou que a naaildos NOSSOS pacientes eram
menores de 1 ano. De acordo com Bertille e codgs, gemonstram diferentes atitudes
diante de criancas febris. Estes autores relatguancriancas mais novas visitam 0s
pediatras mais frequentemente, do que as maissvéBertille et al., 2013). E possivel
que, em nosso estudo, criangcas mais velhas tenttlantrazidas a emergéncia com

doencgas mais graves.



74

Doenca falciforme foi outro fator de risco signéfite em pacientes com sepse.
Este doenca deve-se a auséncia ou reducdo da fesgkmica, principalmente nos 6
primeiros anos de vida (Castro, 1999). Devemos lambue a sepse pode ser a
manifestacéo inicial de um quadro ainda nao diggram® de anemia falciforme (a
maioria dos eventos ocorrendo antes dos 3 anatade)i (Knight-Madden et al., 2001)
(Schutze et al., 2002). E possivel que a alta pgavam dessa condi¢do no Brasil chame
a atencdo para a presenca desta doenca como um deatoisco para sepse,

regionalmente.

VIII. 4. Comparacéao de etiologia e topografia dosisos iniciais de infeccéo

entre pacientes com ou sem sepse

Os dois grupos apresentaram diferenca em etiotbgiafeccdoS. aureudoi
significativamente mais presente (p=0,049) em paese sépticos. Sabe-se que
bacteremia poS. aureus(BSA) € uma infeccdo comum e importante em paggent
pediatricos. A incidéncia exata de BSA ¢ dificiladsegurar, pois estudos prospectivos
populacionais, baseados em sistema de vigilanéia, raramente realizados. Idade
continua sendo um dos mais consistentes preditieresortalidade, sendo que criancas
apresentam taxas de mortalidade por BSA mais baieague adultos (van Hal et al.,
2012). Alem disso, o local de inicio da BSA inflaeno desfecho, pois episodios
iniciados na comunidade apresentam taxas de nuadi@imais baixas, provavelmente
secundarias a predominancia de infeccoes de pphletes moles (Frederiksen et al.,

2007). Nao ocorreram mortes entre criancas septmasinfeccdes estafilcocicas neste
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estudo. E interessante observar que, quando os gitafos foram comparados,

nenhuma diferenca foi encontrada nos focos inidaismfeccao.

Limitages metodologicas devem ser ressaltadasa nesestigacdo. Este
estudo envolveu apenas 1 centro, com dados quealm@mgem toda faixa etaria
pediatrica. Além disso, os dados foram coletadtegpectivamente e, além disso, 0s
pacientes foram avaliados por diferentes obsereadd?ortanto, a padronizagdo das
avaliacbes ndo pode ser garantida. Contudo, ostéigorosos para arrolamento e
agrupamento foram utilizados, e aqueles com paenwgariaveis de confusdo forem
excluidos. Além disse, o estudo foi conduzido emhaspital escola onde os mesmos
procedimentos padronizados para a assisténcia fatdimados durante o periodo do

estudo.
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VIll.  PERSPECTIVAS DE ESTUDO

Realizacdo de outros estudos epidemiolégicos esesagdiatrica, levando-se

em consideracao as caracteristicas especificaspidagao estudada.

Realizacdo de estudos que avaliem o impacto daagéio dos Critérios de

Goldstein de 2005 em protocolos de triagem em E@émeigs Pediatricas.

Pesquisar outros desfechos clinicos possiveis emampes sépticos, incluindo

desfechos pés-alta, avaliando-se o impacto dasig@dis formais sobre os mesmos.
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IX. CONCLUSAO

1. O preenchimento dos critérios formais de sepsequénte em pacientes
atendidos em emergéncia pediatrica.

2. Criancas com sepse apresentaram diferencas nbghi@iio, sendo mais
velhas.

3. Pacientes que preencheram os critérios de Goldstainls. de 2005

foram mais propensas ao o6bito.
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X. SUMMARY

CLINICAL AND EPIDEMIOLOGICAL CHARACTERISTICS OF
CHILDREN ADMITTED WITH FEVER IN AN EMERGENCY DEPARAMENT
WITH OR WITHOUT SEPSIS. Background: Sepsis is apontant cause of morbidity
and mortality among children in developing and dewyed countries. Fever is a
common symptom associated with infection. It is am@nt to recognize feverish
patients at risk of sepsis in an Emergency Depantjri®y applying objective criteria.
Objective: To describe and compare the frequendatiofogical agents and topography
of initial focus in patients with or without sepsts identify risk factors and to assess
outcomes.Methodology: Retrospective cohort study enrolled all patientsdag 12
years with reported fever, consecutively admitted the Pediatric Emergency
Department of the Federal University of Bahia, fr8eptember 1, 2004, to August 28,
2005. Clinical and demographic data on admissiah erolution were collected from
medical charts and registered in pre-defined fomihout knowledge of etiology data.

. Patients were classified as “with” or “withoutémsis according to Goldstein et al
(2005)’s criteria.. Categorical variables were cared by using chi-square or Fisher’s
exact tests as appropriate; continuous variableg wssessed by using the Student
test or Mann-WhitneyJ test, taking into account the variable distribntidVulti-
variable logistic regression analysis by enter meétivas used to assess independent
association between sepsis and risk factors whgifisantly differed in the bivariate
analysis. The multi-variable analysis was performeda model adjusted for age.
Results: Of 254 patients, 120 (47%) did and 134(68%b not have sepsis. Overall, the
median (IQR) age was 1.7 years (0.8-3.9; minimunadys; maximum 12.6 years) and

153(60%) were boys. Patients with sepsis were ofgdet [1.1-5.3]vs 1.3 [0.6-2.9]
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years; p<0.0001) and had sickle cell disease mempiéntly (7.6%vs.0.8%; p=0.007).
By multiple logistic regression, age (OR [95%CI]2 11.1-1.3]) and sickle cell disease
(OR [95%CI]: 8.8 [1.1-71.2]) were independently asated with sepsis. The most
frequent focuses were pneumonia (46%), diarrhe&o)2nd cellulitis/adenitis (13%).
The frequency of these focuses did not differ whatients “with” or “without” sepsis
were compared. Etiology was established in 57 (@2.patients, 32 (26.7%) and 25
(18.7%) with or without sepsis, respectively (p30.Qverall, Staphylococcus aureus
infection was detected in 4 (3.3%) patients witlpss® whereas none (0%) of the
patients without sepsis had this infection (p=0)0#Dur (3.4%) patients died in the
sepsis subgroup whereas none died in the otherraybg(p=0.048)._Conclusion:
Children with sepsis showed differences in age, arbid (sickle cell disease) arfal

aureusinfection frequency upon admission and were migedyl to die.

Key-words: 1. sepsis; 2. children; 3. fever; 4. sgeacy department; 5.

outcome; 6. risk factor.
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ANEXO 1. Critérios Diagnosticos de Sepse (Levy et.a2003).

Infeccao®
Documentada ou suspeita e alguns parametros gerimtes:

Parametros Gerais:

Febre (temperatura corporal >38.3°C)

Hipotermia (temperatura corporal <36°C)

Frequéncia Cardiaca >90 bpm ou >2 SD acima do walonal para a idade
Taquipnéia: >30 ipm

Status mental alterado

Edema significativo ou balacgo hidrico positivo (>8kg durante 24 h)
Hiperglicemia (glicose plasmatica >110 mg/dl oumM/l) na auséncia de diabetes

Parametros Inflamatorios:

Leucocitose (contagem de leucécitos >12,0000/
Leucopenia (contagem de leucécitos <4,(000/

Contagem de leucdcitos normal com >10% de formasuiras
Proteina C reativa >2 SD acima de valor de reféénc
Procalcitonina plasmatica >2 SD acima do valorederéncia

Parametros Hemodinamicos:

Hipotens&o arterid! (presséo arterial sistélica <90 mmHg, pressaoriartenedia <70, ou
diminuicao da presséo arterial >40 mmHg em aduwitos2 SD abaixo do normal para a idade.
Saturacéo venosa mista >70%b

indice cardiaco >3.5 I/ min/7f¢

Parametros de Disfun¢do Organica

Hipoxemia Arterial (PaO2/FI02 <300)

Oliguria aguda (débito urinario <0.5 ml kg/ h ours1/l por no minimo 2 h)
Elevacao de creatinina >0.5 mg/dl

Anormalidades na coagulacédo (RNI >1.5 ou TTPa 360 s

ileo (auséncia de ruidos intestinais)

Trombocitopenia (contagem de plaguetas <100,000/

Hiperbilirubinemia (bilirrubina total plasmatica »dg/dl ou70 mmol/l)

Parametros de Perfuséo Tecidual
Hiperlactatemia (>3 mmol/l)
Diminuicdo do enchimento capilar ou moteamento

2Definida como um processo patoldgico induzido pmronganismos

P Valores acima de 70% sdo normais em criancas @iotemte 75-80%) e, portanto, ndo devem ser usaxe sinal
de sepse em criangas ou neonatos.

“Valores de 3,5-5,5 sdo normais em criancas, portardio devem ser usados como sinal de sepse emgagiau
neonatos.

d Critério diagnéstico de sepse na populacdo pechiaérisinais e sintomas de inflamacéo mais infentdis hiper ou
hipotermia (temperatura retal >38.5° C ou < 35°T@yuicardia (pode estar ausente em pacientes higiotés) e, no
minimo, um dos indicadores seguintes de funcaon@rgaalterada: status mental alterado, hipoxenhaaedo do
lactato sérico e pulsos fracos.
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ANEXO 2. Definicbes sindrome da resposta inflamat@ sistémica (SIRS),

infeccdo, sepse, sepse grave e choque séptico (&eid et al., 2005).

SIRS

Presenca de no minimo dois dos quatro seguintéériosi um dos quais deve sef
temperatura anormal e contagem anormal de leusécito

e Temperatura corpora+38,5°C ou <36°C.

» Taquicardia, definida como frequéncia cardiaca (F@})lia >2SD acima do normal
para a idade, na auséncia de estimulos externoscrésico de drogas, estimulg
doloroso; ou elevacédo persistente inexplicavel peniodo de 0,5-4 horas OU para
criangas <1 ano: bradicardia, definida como FC mé&diL0° percentil para a idade na
auséncia de estimulo vagal externo, drogas betpiblmloras, ou doenga cardiaga
congénita; ou depressao persistente inexplicavgbgrdodo acima de 0,5 horas.

* Frequéncia respiratdria (FR) média >2SD acima d2 28a a idade ou necessidade de
ventilacdo mecéanica para um processo agudo ndmamdalo & doenca neuromuscular
de base.

« Contagem de leucdcitos elevada ou diminuida paraade (ndo relacionada a
leucopenia induzida por quimioterapia) ou >10% elatrofilos imaturos.

=

Infeccéo

Infeccdo suspeita ou provada (através de cultasitiya, amostra de tecido, ou teste d
reacdo em cadeia da polimerase) causada por quggt@eno OU uma sindrome clinica
associada a alta probabilidade de infeccdo. Eviderte infecgéo incluem achados positiva
no exame fisico, ou testes laboratoriais (ex: leio® em fluido normalmente estéril, viscer
perfurada, radiografia de toérax consistente conumomia, plrpura ou petéqujgsurpura
fulminans).

o T

Sepse
SIRS na presenca ou como resultado de uma inf@rQéiada ou suspeita.

Sepse grave
Sepse mais um dos seguintes achados: disfuncéioveasdular OU sindrome da angusti
respiratoria aguda OU duas ou mais outras disfungfignicas.

p=2)

Choque séptico
Sepse e disfuncéo cardiovascular.

@ Temperatura corporal pode ser mensurada termomeséio vesical, oral ou através de cateter central
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ANEXO 3. Sinais vitais idade-especificos e variacdaboratoriais (valores mais

baixos para frequéncia cardiaca (FC), contagem deucdcitos e pressao arterial

sistélica (PAS) estdo no 5° percentil e os valomesis altos estdo no 95° percentil).

FC Contagem de leucécitos
Grupo Etario Taquicardia Taquipnéia FR Leucécitos X103/ mm3 PAS
0 dias-1 semana >180 <100 >50 >34 <65
1 semana- 1 més >180 <100 >40 >19,5 ou <5 <75
1 més- 1 ano >180 <90 >34 >17,5 ou <5 <100
2-5 anos >140 - >22 >15,5 ou <6 <94
6-12 anos >130 - >18 >13,5 ou <4,5 <105
13 a<18 anos >110 - >14 >11 ou <4,5 <117




100

ANEXO 4

MODELO DA GUIA DE ELEGIBILIDADE
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Guia de elegibilidade Riprojeto

Identif: Iniciais nome pac Sexo: (O){@nmas N pront

Data de nascimento: / / Idade em meses Naturalidade
Procedéncia Data de admissao /! Horaadm

Critério de inclusdo: todo paciente que tiver temmx >37,5°C eregistro no prontuario de,
pelo menos um dos dados abaixo, deverdo ter o gdia elegibilidade preenchido.

Temp ax > 37,%C (1)sim (0)n&o

Tempax__ °C / / . Freqcard bpm / o
Freq resp ipm / / o
Tempax__ °C / / . Freqgcard bpm / o
Freq resp ipm / / _
Tempax__ °C / / . Freqgcard bpm / o
Freq resp ipm / / _
Leucograma /Mm__/ / s
Neutroéfilos % Linfécitos %  Basffilos %
Bastbes % tipicos % Outros
Segmen % atipicos__ %
Eosinoflos % Mondécitos %
Plaquetas /hm__/ / s

Critério de exclusao:

Malformacé&o congénitas (1)sim (0)nédo (2)sr qual(is)

As insuficiéncias abaixo especificadas devem eximttes do adoecimento atual, ou seja,
devem ser morbidades prévias ao episédio atuabeiecd.

Insuf card (1)sim (O)ndo (2)sr Insuf hepat (1)$0)nao (2)sr Insuf resp (1)sim (0)néo (2)sr
Insuf renal (1)sim (O)n&o (2)sr tardo desenv neuropsicomotor (1)sim (0)néo (2)sr

*sr. sem resposta

Elegivel (1)sim (O)nado

Pesquisador: ent /
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ANEXO 5

MANUAL OPERACIONAL DE REGISTRO DE PACIENTES ELEGIVE IS



Manual operacional:

N° projeto

Nome pac

todo paciente ELEG/EL deve ser aqui registrado

° pront

103

Nome pai

Nome mae

Endereco

Telefones

( )nr

N° projeto

Nome pac

° prowt

Nome pai

Nome mae

Endereco

Telefones

( )nr

N° projeto

Nome pac

° pront

Nome pai

Nome mae

Endereco

Telefones

N° projeto

Nome pac

° proht

( )nr

Nome pai

Nome mae

Endereco

Telefones

nr: nao referido

( )nr
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ANEXO 6

FORMULARIO PARA COLETA DE DADOS
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Formulario para coleta de dados Riprojeto

Identif: Iniciais nome pac °I@dront

Peso gr / / . Altura__m c¢ [/ / -
PA_ mmHg__ [/ [/ : Freqcard__pmb / / L
Freq resp ipm / / . TempaoC / / L
Uso de expanséo volémica (1)sim (0)néo / / ©__ Qual:

Uso de droga vasoativa (1)sim (O)néo / / . Qual:

Enchimento capilar seg / /

Alt do nivel consciéncia (1)sim (O)ndo / / *_ Qual:

Escala Glasgow pontos / / . Qual:

Oliguria (1)sim (0)nao / / . Qoan Medidor

Evidéncia de sangramento (1)sim (O)néo / / . Qual:

Lactato (mmol/l) (mg/dl) (1)venoso (2)dekem / / _
PaG_  emFiQ em / / L

Hemogasimetria (1)sim (0)n&o / / em FiQ __ (1)venosa (2)arterial
pH PG PCQ BE HCQ Saturagdo_

Creatinina em / / -

TGO/AST_____ TGP/ALT em I .

TP em / / . TTPA_m e |/ / -
Etiologia documentada (1)sim (0)n&o Qual Método

Diagnostico foco inicial

Critério para o diagndstico foco

Alta_ /| Duracéo da internacéo dias

Evolucéo (1) alta hospitalar devido a melhora I{2)aospitalar a pedido
(3) transferido para UTI (4)6bito

Necessidade de consentimento informado (1)sim (Oma

Consentimento informado (1)sim (0)ndo Quem Data [/ [/

Peso ao nascer gr Idade gestacional manse
Desconforto respiratério logo apds o nascimentsitfij0)n&o (2)sr

Local tto Tratamento Duracao

Rotura prematura de membranas (1)sim (0)ndo (sndhantes parto

Hospitalizacdo 72h anteriores (1)sim (0)ndo (2)sd®© Por que

Imunodeficiéncia (1)sim (0)n&o (2)sr Qual Tto
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Uso prévio antibidtico (1)sim (0)néo (2)sr Qual Qdo
Uso prévio corticéide (1)sim (0)ndo (2)sr Qual Qdo
Portador de Asma (1)sim (O)néo (2)sr Doenca falciforme (1)sim (0)n&o (2)sr

Sr: sem resposta
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ANEXO 7

OFIiCIO DO COMITE DE ETICA EM PESQUISA (CEP) DO HUPE S,

APROVANDO A INVESTIGACAO



COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA

¥ MATERNIDADE CLIMERIO DE OLIVEIRA
?’K UNIVERSIDADE FEDERAL DA BAHIA
» e ___"I Rua Padre Feijé 240, Canela - Ambulatério Magalhdes Neto 3.2 andar, Curso de Pés Graduagdo em Medicina e Sadde
N AT oo 40160 170 - Salvador, BA Telefax.: (71) 2032740 £ mAIL: cep_mco‘@ yahoo.com.br

PARECER/RESOLUCAO N.° 49/2005.

Registro CEP: 49/2005 - 05.04.05

Projeto de Pesquisa: “Aplicagdo do critério de sepse em criangas admitidas com
febre em um servigo de emergéncia”.

Pesquisadora Responsdvel: Cristiana Maria Costa Nascimento de Carvalho, Profa.
Adjunta do Departamento de Pediatria da Universidade Federal da Bahia e Doutora
em Medicina pela Universidade Federal da Bahia.

Instituigdo: Cenfro Pedidtrico Professor Hosannah de Oliveira e Faculdade de
Medicina da Bahia.

Area do conhecimento: 4.01, Nivel D, Grupo ITT.

Objetivo: Principal - Avaliar a associagdo entre sepse e dbito entre criangas com
febre admitidas em um servigo de emergéncia. Especificos - Descrever a freqiiéncia
dos agentes etioldgicos identificados e da topografia dos focos iniciais dos pacientes
com sepse; identificar fatores de risco neste grupo, além de descrever as
complicagbes do quadro sépftico.

Simula: Trata-se de um estudo do tipo coorte retrospectiva que avaliard prontudrios
de pacientes atendidos no setor de emergéncia do Hospital Pedidtrico Professor
Hosannah de Oliveira. Critérios de inclusdo: Prontudrios de pacientes com menos de
14 anos que apresentaram febre, freqiiéncia cardiaca ou respiratdria
persistentemente elevada que possuam informagdes de leucograma. Critérios de
exclusdo: Histéria médica de malformagdo, disfungdo orgdnica ou registro de
freqiiéncia cardiaca ou respiratdria elevada apenas nos momentos de febre. O estudo
visa avaliar todos os prontudrios anteriores a fevereiro de 2005 através do sistema
informatizado do referido hospital. Os dados obtidos serdo computados em ficha
padronizada composta de dados clinicos, epidemioldgicos e laboratoriais.

AN
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COMITE DE ETICA EM PESQUISA - CEP/MCO/UFBA
v:! MATERNIDADE CLIMERIO DE OLIVEIRA
:1‘ UNIVERSIDADE FEDERAL DA BAHIA
e Rua Padre Feijé 240, Canela - Ambulatério Magalhdes Neto 3.° andar, Curso de Pés Graduagdo em Medicing e Saide

w
s Cep: 40160 170 Salvador, BA Telefax.: (71) 203 2740 € mAIL: cCP_MCo ¢ yahoo.com.br

Eos |

Comentérios: Estudo tipo coorte retrospectiva que avaliard dados de prontudrios.
Projeto bem estruturado e de grande importdncia para a drea em estudo. Orgamento:
Recursos préprios. "Termo de Consentimento Livre e Pré-Esclarecido” Inexistente.
A Pesquisadora compromete-se a assegurar o sigilo das informagdes colhidas.

Salvador, /ﬁde abril de 2005.

790 /4 A
Decisdo Plenéria:/j./(./.gl. ?///7[ 4 U e

Coordenador: ... .. B //" R “ro. [ deionis dos Sasion Brraa
0% do Comitd de £ 2ca
om Pesquisas Hursna
WCO - Unhwe.sids.'e Federat ¢a Dshia
Observagdo importante: toda a documentagdo anexa ao Protocolo proposto e
rubricada pela Pesquisadora, arquivada neste CEP, e também a outra devolvida com a

rubrica da Secretdria deste & mesma, faz parte intrinseca deste Parecer/Resolugdo.
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ANEXO 8

NORMAS DE PUBLICACAO NO PERIODICO “BRAZILIAN JOURNA L OF

INFECTIOUS DISEASE”



GUIDE FOR AUTHORS

Introduction

The BJID is an official publication of the Brazilian Society of Infectious Diseases (SBI), published by
monthly since 1996, from February to December and published by Elsevier Editora Ltda. Produced by
the Editor-in-Chief, Dr. Carlos Brites, an editorial board and highly competent associate editors, the
production staff and advertising board, the articles and communications published in the BJID aim
to be relevant in the broadest sense to all aspects of microbiology, infectious diseases and immune
response to infectious agents.

The BJID is one of the most influential publications in its field in Brazil and Latin America with a high
impact factor, since its inception it has garnered a growing share of the publishing market.

In addition to six regular issues per year, the BJID published special supplements, conference and
seminar, annals and reprints of individual articles, as well as advertising courses, competitions and
seminars in all fields of medicine.

Scope and policy

The aim of the Brazilian Journal of Infectious Diseases (BJID) is to be relevant in the broadest sense
to all aspects of Infectious Diseases and its fields. The manuscripts submitted to BJID should develop
new concepts or experimental approaches; they have to describe new principles or improvement of
an existing method and their results; they have to bring new data about a subject which will be
important to physicians; so they could not be a single presentation of known data.

Manuscripts may be submitted within designated categories of communication, including:
e Original basic or clinical investigation (original papers);

¢ Brief reports of new methods or observations (brief communications);

e State-of-the-art presentations or reviews (review or mini review papers);

e Case presentation and discussion (case reports);

e Clinical infectious diseases images;

e Letters to the editor concerning previous publications;

e Editor’s corner, containing ideas, hypotheses and comments (Editorial).

Original articles

It is the most important section of the Journal. Original articles present new data about researches,
issues and matters in the field of infectious diseases. These articles should conform strictly to the
rules of publication, containing the following sections: abstract, objective or hypothesis, experimental
design and methods used (statistical data), essential features of any interventions, main outcome
measures, main results of the study, discussion and conclusion. An Original Paper should contain:

¢ An abstract of no more than 300 words;

e No more than 7 keywords;

e The text should be divided into separate sections (Introduction, Material and Methods, Results,
Discussion, References);

¢ No more than 50 references;

e Number of authors should not exceed 10;

e Authors should state in the cover letter that the manuscript is intended to be an original paper.

Brief communications

A brief communication is focused in a single subject, which should be concise and a new point of view
presentation of the subject. The scope of this section is intended to be wide and methods, results and
discussion should be in the same text. A brief communication should contain:

¢ An abstract of no more than 200 words;

e No more than 4 keywords;

e Text should not exceed 12 double-spaced typed pages of 23 lines each;

e A maximum of 2 figures or tables (or one of each);

¢ No more than 20 references;

¢ The text should not be divided into separate sections;

e Authors should state in the cover letter that the manuscript is intended to be a brief communication;
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e Number of authors should not exceed 5.

Review article

This section is for an updated presentation on a specific topic. This section should contain critical
analysis and a new point of view of a relevant area and not a chronological description of the literature.
This section aims to raise discussion among readers about controversial issues and the development
of concepts in Infectious Diseases. A review article has to bring the new point of view of the focus
of the subject. A minireview is focused on a restricted part of a subject. A minireview and review
article should contain:

¢ An abstract of no more than 300 words;

e No more than 7 keywords;

¢ No more than 80 references;

e The text may be divided into sections with appropriate titles and subtitles;

e Number of authors should not exceed 5;

e Authors should state in the cover letter that the manuscript is intended to be a review or mini
review article.

Case reports

Reports of clinical cases must contain a brief introduction about the nature of the case diagnosis,
whose focus is the importance of the subject. The case has to be described with data and reports of
examinations, treatment and prognosis of the case, discussion about the importance of the findings
and presentation of the case in relation to literature. A case report should have a special interest to
the clinical research community or it has to be a rare case; or to present a new diagnostic method;
or new or modified treatment. A case report article should contain:

e An abstract of no more than 150 words;

e No more than 4 keywords;

e No more than 20 references;

e The text may be divided into sections: brief introduction with a review of literature, case reports,
and conclusion;

e Number of authors should not exceed 5;

e Authors should state in the cover letter that the manuscript is intended to be a case report article.

Clinical infectious diseases images

For submission to Clinical Infectious Diseases Images, which is not intended as a vehicle for case
reports, all text should contain:

e A minimum of references (no more than 4);

e No abstract;

e The text should be uniform and contain no more than 300 words;

e Number of authors should not exceed 5.

Letters to the editor

Letters may be written in response to previous content published in The Brazilian Journal of Infectious
Diseases (BJID) or on any topic of general interest or concern. In the first case, the letter must
emphasize the main message of the author of the article, focusing the contribution of that scientific
article in the medical practice, drawing attention to the reference and impact it had on the community.
The Letter to the Editor should contain:

¢ Title and the text with no more than 23 line pages;

e No more than 5 references;

e Number of authors should not exceed 5.

To submit an article to the journal: http://ees.elsevier.com/bjid If you have problems with sending or
reviewing manuscripts, please contact us by email (ayuda-ees@elsevier.com) or by phone (+34 932
406 176) Monday through Friday, from 9:30 to 18:00 (GMT +1).

This journal has no page charges.

BEFORE YOU BEGIN
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For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

If the work involves the use of animal or human subjects, the author should ensure
that the work described has been carried out in accordance with The Code of Ethics of
the World Medical Association (Declaration of Helsinki) for experiments involving humans
http://www.wma.net/en/30publications/10policies/b3/index.html; EU Directive 2010/63/EU for
animal experiments http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm;
Uniform Requirements for manuscripts submitted to Biomedical journals http://www.icmje.org.
Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. If there are no conflicts of interest then
please state this: 'Conflicts of interest: none'. See also http://www.elsevier.com/conflictsofinterest.
Further information and an example of a Conflict of Interest form can be found at:
http://help.elsevier.com/app/answers/detail/a_id/286/p/7923.

Submission of an article implies that the work described has not been published previously (except
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere
including electronically in the same form, in English or in any other language, without the written
consent of the copyright-holder.

This policy concerns the addition, deletion, or rearrangement of author names in the authorship of
accepted manuscripts:

Before the accepted manuscript is published in an online issue: Requests to add or remove an author,
or to rearrange the author names, must be sent to the Journal Manager from the corresponding author
of the accepted manuscript and must include: (a) the reason the name should be added or removed,
or the author names rearranged and (b) written confirmation (e-mail, fax, letter) from all authors that
they agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed. Requests that are not sent by
the corresponding author will be forwarded by the Journal Manager to the corresponding author, who
must follow the procedure as described above. Note that: (1) Journal Managers will inform the Journal
Editors of any such requests and (2) publication of the accepted manuscript in an online issue is
suspended until authorship has been agreed.

After the accepted manuscript is published in an online issue: Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above
and result in a corrigendum.

Clinical trials must be registered according to WHO recommendation at http://www.who.int/ictrp/en.
The definition of clinical trial include preliminary trials (phase I): any study with prospective recruiting
of subjects to undergo any health-related intervention (drugs, surgical procedures, equipment,
behavioral therapies, food regimen, changes in health care) to evaluate the effects on clinical
outcomes (any biomedical or health-related parameter, including pharmacokinetics measurements
and adverse reactions).

The Journal has the right not to publish trials not complying with these and other legal and ethical
standards determined by international guidelines.
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Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (for
more information on this and copyright see http://www.elsevier.com/copyright). Acceptance of the
agreement will ensure the widest possible dissemination of information. An e-mail will be sent to
the corresponding author confirming receipt of the manuscript together with a 'Journal Publishing
Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations
(please consult http://www.elsevier.com/permissions). If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please consult
http://www.elsevier.com/permissions.

Retained author rights
As an author you (or your employer or institution) retain certain rights; for details you are referred
to: http://www.elsevier.com/authorsrights.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Authors: please indicate any financial support in the cover letter.

Elsevier has established agreements and developed policies to allow authors whose articles appear in
journals published by Elsevier, to comply with potential manuscript archiving requirements as specified
as conditions of their grant awards. To learn more about existing agreements and policies please visit
http://www.elsevier.com/fundingbodies.

Please write your text in good English (American or British usage is accepted, but not a mixture of
these).

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients and
any other individuals in an Elsevier publication. Written consents must be retained by the author and
copies of the consents or evidence that such consents have been obtained must be provided to Elsevier
on request. For more information, please review the E/sevier Policy on the Use of Images or Personal
Information of Patients or other Individuals, http://www.elsevier.com/patient-consent-policy. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/bjid.

Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.
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Additional information
All papers must be submitted in English. Instructions for submission can be found on
http://www.bjid.org.br/instructions.

PREPARATION

This journal uses double-blind review, which means that both the reviewer and author name(s)
are not allowed to be revealed to one another for a manuscript under review. The identities of
the authors are concealed from the reviewers, and vice versa. For more information please refer
to http://www.elsevier.com/reviewers/peer-review. To facilitate this, please include the following
separately:

Title page (with author details): This should include the title, authors' names and affiliations, and a
complete address for the corresponding author including telephone and e-mail address.

Blinded manuscript (no author details): The main body of the paper (including the references, figures,
tables and any Acknowledgements) should not include any identifying information, such as the
authors' names or affiliations.

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts
(see also the Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). Note that
source files of figures, tables and text graphics will be required whether or not you embed your figures
in the text. See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

e This section should be subdivided by short underscore headings referring to methods used;

e This section cannot contain figures or tables;

e The material and methods used must be carefully described to allow the study repetition and to
determine if the results were possible and correct;

e Papers with statistical testing should state the name of the test, the name for each analysis, the
comparisons of interest, a justification of that test, the alpha level for all tests, whether the tests
were over two-tailes, and the actual p-value for each test;

e Data sets should be summarized with descriptive statistics, which should include then for each data
set, a clearly labeled measure of centre (such as the mean or median), and a clearly labeled measure
of variability (such as the standard deviation or range).

Theory/calculation

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion

The discussion presents the results comparing and evaluating them to literature and the existing
knowledge. References to other studies should appear in the Discussion to compare the data obtained
in the methods and results of the paper.
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Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, references should be avoided. Also,
non-standard or uncommon abbreviations should be avoided, but if essential they must be defined
at their first mention in the abstract itself.

Immediately after the abstract, provide the keywords, avoiding general and plural terms and multiple
concepts (avoid, for example, 'and’, 'of'). Be sparing with abbreviations: only abbreviations firmly
established in the field may be eligible. These keywords will be used for indexing purposes. Please
consider the manuscript formats to verify the number of keywords.

¢ Do not abbreviate institutions;
e Abbreviations must follow the format of the National Library of Medicine (USA) as in Index Medicus.

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Present simple formulae in the line of normal text where possible and use the solidus (/) instead of
a horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be presented in
italics. Powers of e are often more conveniently denoted by exp. Number consecutively any equations
that have to be displayed separately from the text (if referred to explicitly in the text).
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Footnotes should be used sparingly. Number them consecutively throughout the article, using
superscript Arabic numbers. Many wordprocessors build footnotes into the text, and this feature may
be used. Should this not be the case, indicate the position of footnotes in the text and present the
footnotes themselves separately at the end of the article. Do not include footnotes in the Reference
list.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

e Size the illustrations close to the desired dimensions of the printed version.

e Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear in
color on the Web (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or on the Web only. For further information on the
preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Please note: Because of technical complications that can arise by converting color figures to 'gray
scale' (for the printed version should you not opt for color in print) please submit in addition usable
black and white versions of all the color illustrations.

Elsevier's WebShop (http://webshop.elsevier.com/illustrationservices) offers Illustration Services
to authors preparing to submit a manuscript but concerned about the quality of the images
accompanying their article. Elsevier's expert illustrators can produce scientific, technical and medical-
style images, as well as a full range of charts, tables and graphs. Image 'polishing' is also available,
where our illustrators take your image(s) and improve them to a professional standard. Please visit
the website to find out more.
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Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

e The data presented in this section have to be oriented by universal units;

e Tables should be clear enough to the readers do not need the text to understand them;

e Tables should be presented on separate pages, portrait orientation, and upright on the page;

e Tables should present a short one-line title in bold;

e Tables have to be numbered consecutively with Arabic numerals in the text;

e Symbols and abbreviations are defined immediately below the table;

e More information about the table should be below the symbols and abbreviations;

e If the table is from another source, the authors must indicate the source and send the permission
to the Journal.

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Unpublished results and personal communications are not recommended in the reference list,
but may be mentioned in the text. If these references are included in the reference list they should
follow the standard reference style of the journal and should include a substitution of the publication
date with either 'Unpublished results' or 'Personal communication'. Citation of a reference as 'in press'
implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is encouraged.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference style

Please quote all the authors in works with until six authors; after six authors, quote the first three
followed by the expression et al. Reference Manager or Endnote programs are strongly recommended
for use adopting the “Vancouver” style.

Examples for reference citation are presented below. Authors should consult NLM’s Citing Medicine
for additional information on the reference formats.

Article

Turner SW, Young S, Goldblatt J, Landau LI, Le Souéf PN. Child hood asthma and increased airway
responsiveness a relationship that begins in infancy. Am J Respir Crit Care Med. 2009;179:98-104.
Chang ML, Yang CW, Chen ]C, et al. Disproportional exaggerated arpartate transaminase is a useful
prognostic parameter in late leptospirosis. World J Gastroenterol. 2005;11:5553-6.

Book chapter
Taylor DM, Personnet J. Epidemiology and natural history of Helicobacter pylori infection. In: Blaser
MJ, Smith PD, Ravdin ] eds. Infections of the gastrointestinal tract. New York: Raven Press, 1994.

Book
Polak JM, Van Noordan S. An introduction to immunochemistry: current techniques and problems.
Oxford, UK: Oxford University Press, 1987.
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Abstract

Blatt SP, Butzin CA, Lucey DR, Melcher GP, Hendrix CR. Anergy status and CD4 CD29 memory T-
cells predict progression to AIDS (abstract PoB 3480). In: Program and abstracts: VIII International
Conference on AIDS (Amsterdam). Amsterdam: CONGREX Holland, 1992.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations:
http://www.issn.org/services/online-services/access-to-the-ltwa/.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
size of 50 MB. Video and animation files supplied will be published online in the electronic version
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com.
Please supply 'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors should
submit the material in electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork instruction pages at
http://www.elsevier.com/artworkinstructions.

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

e E-mail address

e Full postal address

e Phone numbers

All necessary files have been uploaded, and contain:

e Keywords

¢ All figure captions

¢ All tables (including title, description, footnotes)

Further considerations

e Manuscript has been 'spell-checked' and 'grammar-checked'

e References are in the correct format for this journal

¢ All references mentioned in the Reference list are cited in the text, and vice versa

¢ Permission has been obtained for use of copyrighted material from other sources (including the Web)
¢ Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print
e If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

For any further information please visit our customer support site at http://support.elsevier.com.

AFTER ACCEPTANCE
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The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI
consists of a unique alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal
medium for citing a document, particularly 'Articles in press' because they have not yet received their
full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the
journal Physics Letters B):

http://dx.doi.org/10.1016/j.physletb.2010.09.059

When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to
change.

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do
not have an e-mail address then paper proofs will be sent by post) or, a link will be provided in
the e-mail so that authors can download the files themselves. Elsevier now provides authors with
PDF proofs which can be annotated; for this you will need to download Adobe Reader version 9 (or
higher) available free from http://get.adobe.com/reader. Instructions on how to annotate PDF files
will accompany the proofs (also given online). The exact system requirements are given at the Adobe
site: http://www.adobe.com/products/reader/tech-specs.html.

If you do not wish to use the PDF annotations function, you may list the corrections (including
replies to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections
quoting line number. If, for any reason, this is not possible, then mark the corrections and any other
comments (including replies to the Query Form) on a printout of your proof and return by fax, or scan
the pages and e-mail, or by post. Please use this proof only for checking the typesetting, editing,
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