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1 INTRODUCAO

De acordo com a Organizacdo Pan-Americana da Saude - OPAS (2015),
as doencas cardiovasculares (DCV) foram a causa de 31% dos 6bitos no ano de
2016, sendo 85% destes por infarto agudo do miocérdio (IAM) e/ou acidente
vascular cerebral (AVC). As DCV figuram também como a principal causa de
internacdes hospitalares na populacdo acima de 60 anos no Brasil (MS, 2019),
sendo o IAM a principal causa de 6bito (Rossetto et al., 2019).

Entre os pacientes acometidos por DCV, pode haver a necessidade de
intervencao cirargica para revascularizacdo miocéardica ou plastia valvar, por
exemplo. A circulacdo extracorpérea (CEC), utilizada durante o procedimento
para preservar as caracteristicas funcionais do coracao e oferecer seguranca a
equipe cirargica, também acrescenta possiveis complicacfes para o paciente em
guestao. Assim como na isquemia miocardica, a magnitude da lesdo na CEC é
tempo-dependente, desencadeando uma reacdo inflamatéria sistémica que
pode resultar em edema, disturbios neuroldgicos, lesédo renal aguda, arritmias,
sindrome de baixo débito, sangramento pdés-operatorio (PO), infeccbes e
dificuldade no controle glicémico (WOODS et al., 2005).

Diante da necessidade de realizacdo de uma cirurgia cardiaca, a isquemia
a qual o miocardio é submetido d& inicio a uma cadeia de eventos celulares, 0s
quais se tornam mais deletérios com passar do tempo. Além disso a reperfuséo,
mesmo representando o final do periodo de injaria isquémica, pode atuar
paradoxalmente aumentando a lesdo induzida pela isquemia, de forma que se
nomeia lesdo por isquemia-reperfusdo (MALBOUISSON et al., 2005). Este
processo lesivo esta relacionado a ocorréncia de arritmias ventriculares, uso de
inotropicos e permanéncia prolongada no centro de terapia intensiva (CTI)
(BINDER et al., 2015).

A fragilidade, segundo consenso crescente entre os pesquisadores da
area, trata-se de uma sindrome — Sindrome da Fragilidade — que representa um
estado reduzido da homeostase e da resisténcia ao estresse, levando ao
aumento da vulnerabilidade e do risco de eventos adversos (TEIXEIRA et al.,
2008). E justamente a desregula¢do multiorganica que caracteriza a sindrome
da fragilidade quem induz a resposta homeostatica ineficaz as alteragbes

ambientais (frio ou calor extremos), doencas agudas, cirurgia ou hospitalizacéo



(TURNER et al. 2014). Segundo Sepehri et al., (2014), ha forte relacdo desta
sindrome com eventos clinicos adversos no PO, demonstrando que pacientes
considerados frageis estdo mais suscetiveis a declinio funcional, eventos cardio
e cerebrovasculares e aumento da morbidade e mortalidade.

O declinio funcional, o qual é parte constituinte da sindrome da fragilidade,
também se configura como uma possivel consequéncia a curto prazo da cirurgia
cardiaca. Alteracdes decorrentes da intervencado cirdrgica, como a intubacao
orotraqueal e o tempo imposto de restricao ao leito, podem incidir negativamente
sobre o nivel de funcionalidade no periodo PO por até seis meses,
especialmente em pacientes com mais idade (SCHOENENBERGER et al.,
2012).

Desta forma, este trabalho questiona como a fragilidade e a
funcionalidade se comportam em pacientes submetidos a cirurgias cardiacas

apos 30 dias e 1 ano do procedimento.

1.1 Justificativa

A fragilidade € uma sindrome que representa um estado reduzido da
homeostase e da resisténcia ao stress, o que leva ao aumento da vulnerabilidade
e risco de eventos adversos (TEIXEIRA et al., 2008). Estudos relacionam a
fragilidade com eventos clinicos adversos no PO, demonstrando que pacientes
considerados frageis estdo mais suscetiveis a desfechos como declinio
funcional, eventos cardio e cerebrovasculares e aumento da morbidade e
mortalidade (SEPEHRI et al., 2014). Além disso, a propria intervencao cirdrgica
e a presenca de dor devido ao procedimento, pode ocasionar o declinio da
funcionalidade e mobilidade (VIANA et al., 2013).

Desta forma, torna-se importante avaliar a relacdo entre a fragilidade e a
funcionalidade antes e apOs as cirurgias cardiacas para que se possa

implementar medidas de prevencao de declinio funcional.

1.2 Questao de pesquisa
Os pacientes submetidos a cirurgias cardiacas apresentam melhora da
fragilidade e funcionalidade apés 30 dias e 1 ano de cirurgia, quando

comparados aos valores pré-operatorios?



1.3 Hipoteses

1.3.2 Hipoétese nula

Pacientes submetidos a cirurgia cardiaca ndo apresentam piora nos niveis
de funcionalidade e fragilidade, e ndo ha correlagdo entre a fragilidade pré-
operatoria e eventos clinicos adversos durante a internacéo, 30 dias e 1 ano

apos a alta hospitalar.

1.3.3. Hipotese alternativa

Pacientes submetidos a cirurgia cardiaca apresentam melhora nos niveis
de funcionalidade e fragilidade, e ha correlacdo entre a fragilidade pré-operatéria
e desfechos clinicos adversos durante a internagéo, 30 dias e 1 ano apoés a alta
hospitalar.



2 REFERENCIAL TEORICO

2.1 Cirurgia cardiaca e a revascularizagdo miocardica

Apenas no ano de 2019, segundo o DATASUS (MS, 2019), o Sistema
Unico de Saude (SUS) realizou quase 24 mil cirurgias de revascularizagdo do
miocardio e/ou cirurgias valvares. Apesar dos consolidados beneficios que a
cirurgia pode proporcionar aos pacientes com DCV, como a diminuicdo de
sintomas e o aumento de sobrevida, ela esta associada a complicacdes adversas
- aumento do tempo de ventilacdo mecanica (VM), AVC e 06bito, entre outros -
em decorréncia da injaria isquémica sofrida pelo miocardio durante o
procedimento (DAGOSTINO et al., 2017). Deve-se considerar que a fragilidade
prévia impacta na mortalidade apés o procedimento, uma vez que a sindrome
da fragilidade € marcada pela reducéo da reserva fisioldgica e da capacidade de
manutencdo da homeostase (GUEDES et al., 2020). O estudo de Bagnall et
al. (2013) alega ainda que os instrumentos desenvolvidos para prever o risco de
resultados adversos apoés a cirurgia, incluindo EuroSCORE e STS (Society of
Thoracic Surgeon) Score, ndo consideram a fragilidade em seus algoritmos de
risco, mesmo sendo ela um preditor independente de mortalidade e

complicagoes.

2.2 Fragilidade

A fragilidade é definida como uma sindrome com multiplas causas e
contribuintes, caracterizada por diminuicdo da forca, da resisténcia e da funcéo
fisiolégica, o que deixa o individuo mais vulneravel ao desenvolvimento de maior
dependéncia e/ou morte. O estabelecimento da sindrome da fragilidade se da na
desregulacdo dos sistemas imune, endécrino e metabdlico - processo
subjacente ao envelhecimento normal - e também com mudancgas disfuncionais
no metabolismo energético e na atividade muscular (MORLEY, 2015). A
avaliacdo do nivel de fragilidade pré-operatdria mostra-se importante, ja que
resultados adversos em pacientes idosos submetidos a cirurgia cardiaca estéo
relacionados com a presenca de sindrome da fragilidade (BAGNALL et al.,
2013). Um estudo divulgado por Koh et al. (2019) ainda salienta que o maior

risco de desfechos clinicos e funcionais adversos ao qual os individuos frageis



estdo expostos independe da idade cronoldgica. Cabe salientar que
Rodrigues et al. (2017) estabelece que mesmo o0s pacientes considerados
apenas pré-frageis em relacdo a cirurgia cardiaca apresentam mais eventos
adversos (AVC e obito intra-hospitalar), além de tempos maiores de VM e de
internagdo, quando em comparacdo a pacientes considerados robustos. A
presenca de fragilidade pode ser verificada por uma série de instrumentos ja
validados, como a Modified Geriatric Baseline Examination, parte da
Comprehensive Geriatric Assesment Toolkit, ou a Modified Fried Frailty Criteria,
indicando que a avaliagdo desta caracteristica vem assumindo papel relevante
na classificacédo de risco. O PRISMA-7 figura como uma opcéao que se propde a
avaliar a presenca das cinco caracteristicas fenotipicas da sindrome da
fragilidade através de sete questdes, e figura entre as recomendacgdes da British
Geriatrics Society juntamente com o Timed-Up-And-Go Test para aumentar a
precisao diagnostica de fragilidade (SAENGER et al., 2016).

2.3 Funcionalidade

O conceito de funcionalidade refere-se a independéncia funcional,
definida como a capacidade de realizar algo com 0s proprios meios, quando se
dispde de condicdes motoras e cognitivas satisfatorias para o desempenho
destas tarefas (SCATTOLIN et al., 2007). A realiza¢do de uma cirurgia cardiaca
pode preservar e inclusive melhorar o nivel funcional dos pacientes, segundo
Schoenenberger et al., (2012), que avaliou individuos submetidos a implante
valvular aortico percutaneo (TAVI). Uma avaliacdo da funcionalidade deve
buscar verificar em que nivel as doengas ou agravos impedem o desempenho
de atividades cotidianas de forma autbnoma e independente, ou seja, sem a
necessidade de adaptacbes ou de auxilio de outras pessoas. A avaliacdo
funcional se torna, portanto, essencial para estabelecer diagnostico, progndstico
e julgamento clinico adequados, os quais servirdo de base para as decistes
sobre os tratamentos e cuidados necessarios (ROSA et al. 2003).

Para aferir a capacidade funcional pode ser utilizada a escala da New
York Heart Association (NYHA), a qual gradua a funcionalidade de 1 a 4, de
acordo com o peso dos sintomas cardiacos na vida do paciente; ou pode-se
optar por uma ferramenta como a MIF (Medida de Independéncia Funcional), um

instrumento multidimensional que avalia o desempenho nos dominios motor e



cognitivo em diversos aspectos, como alimentacgéo, higiene pessoal, interacéo
social, resolucdo de problemas e memoria (SCATTOLIN et al., 2007). Além
disso, também pode ser utilizado o SAGE Questionnaire - The Standard
Assessment of Global Activities In The Elderly, sendo este um questionéario
multidimensional, que pontua de zero (sem deficiéncias funcionais) a 45

(deficiéncia funcional severa).
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3 OBJETIVOS

3.1 Objetivo Geral
Avaliar e comparar a fragilidade e a funcionalidade antes e apds cirurgias
cardiacas.

3.20bjetivos Especificos

Avaliar o impacto da fragilidade e da funcionalidade prévias em desfechos
clinicos apés cirurgias cardiacas (mortalidade, IAM e AVC).

Avaliar o impacto da fragilidade e da funcionalidade no tempo de
ventilacdo mecanica, tempo de internacdo no CTI e tempo total de internacéo

hospitalar apos cirurgias cardiacas.
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4 METODOLOGIA

4.1 Delineamento do estudo

Estudo de coorte prospectivo.

4.2 Populacdo e amostra

A populagcdo compde-se de pacientes que realizaram cirurgia cardiaca no
Hospital de Clinicas de Porto Alegre (HCPA). A amostra foi selecionada de
acordo com os seguintes critérios
Critérios de inclusao:

e |dade = 18 anos.

e Pacientes submetidos a cirurgias cardiacas. Isso inclui a cirurgia de
revascularizacdo miocardica e todos os procedimentos de coragéo aberto.

Critérios de exclusao:

e Pacientes que se submeteram a janela pericardica isolada,
pericardiectomia, implante de marcapasso permanente ou de
desfibrilador.

e Individuos que ndo assinaram o0 termo de consentimento livre e

esclarecido.

4.3 Local da pesquisa
As coletas de dados aconteceram através de entrevistas presenciais no

Hospital de Clinicas de Porto Alegre e por telefone.

4.4 AvaliacOes
Os pacientes foram avaliados nos seguintes momentos:

T1: pré-cirtrgico. Realizado registro de sexo e idade, registro de CRM prévia
(caso haja), avaliacédo da angina através do CCS - escore de angina da Canadian
Cardiovascular Society (anexo 1), classificacédo funcional através do escore da
NYHA (anexo 2), avaliacdo da fragilidade através do questionario PRISMA-7
(anexo 3) e avaliacdo da funcionalidade através do SAGE Questionnaire (anexo
4).

T2: momento da cirurgia cardiaca. Registrou-se o carater da cirurgia (urgéncia,

emergéncia, de resgate ou eletiva), o tempo de CEC e de isquemia, a
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especificacao dos procedimentos realizados, se a revascularizagdo completa foi
atingida (quando em caso de CRM) e a se houve implante de dispositivos, como
marcapasso.

T3: CTI. Ao final do periodo de internacdo no CTI, apontou-se o tempo de
intubacéo orotraqueal e de VM a que o paciente foi submetido, bem como se foi
necessario uso de inotrépicos e/ou vasopressores por um periodo maior do que
quatro horas durante a passagem pela unidade e também o tempo total de
internacao no CTI.

T4: alta hospitalar (AH). O registro deste momento contou com informacoes
sobre a data de alta e o tempo total de internacdo, além de informar sobre
possiveis eventos clinicos adversos ocorridos durante a hospitalizacao.

T5: trinta dias apdés a alta. Neste momento coletou-se informagdes sobre
possiveis readmissfes hospitalares e ocorréncia de eventos clinicos adversos,
bem como sobre a abstinéncia ou retorno ao tabagismo. Além disso, foram
reaplicados os questionarios PRISMA-7 e SAGE.

T6: um (01) ano apds a alta. Nesta oportunidade repetiu-se as avaliacdes
realizadas no contato ocorrido 30 dias apds a AH.

4.4.1 Avaliacao da funcionalidade através do SAGE Questionnaire

Realizar a avaliagdo da funcionalidade produz dados que possibilitam
delinear o perfil e auxiliar na elaboracéo de estratégias de atencéo a salde com
0 objetivo de retardar e prevenir incapacidades (ROSA et al., 2003). O SAGE
Questionnaire - The Standard Assessment of Global Activities In The Elderly - é
um escore que avalia 15 itens fisicos e cognitivos, desenvolvido para mensurar
o declinio funcional em pacientes com doenca vascular em quatro dominios:
atividades de vida diaria, atividades instrumentais de vida diaria, cognicdo e
participacdo. Cada item dentro da escala se relaciona com um dos dominios
funcionais e pode ser avaliado sozinho, em combinagdo com outros itens do
mesmo dominio funcional ou como uma medida composta da funcdo global
(MARZONA et al., 2011). O escore vai de zero (sem limitagcdes funcionais) a 45

(limitagd@o funcional severa), e ndo ha pontos de corte pré-determinados.

4.4.2 Avaliacéo da fragilidade através do PRISMA-7
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O rastreamento é a maneira mais eficaz para identificar pessoas em risco
de declinio funcional, que compde o conceito de fragilidade (CALDAS et al.,
2013). O denominado Program of Research to Integrate the Services for the
Maintenance os Autonomy 7 — ou PRISMA-7 — é um questionério desenvolvido
para identificar idosos que vivem na comunidade e apresentam risco de perda
funcional, avaliando a presenca das cinco caracteristicas fenotipicas da
sindrome da fragilidade - lentiddo da marcha, diminuicdo da forca de preenséo
manual, perda de peso ndo intencional, exaustdo autorrelatada e baixo nivel de
atividade fisica. Esta ferramenta € composta por sete questbes com respostas
binarias (sim/ndo) que permitem identificar idade, sexo, limitacdo para
atividades, rede de apoio disponivel e uso de dispositivos auxiliares de marcha
ou locomog&o como muletas, bengalas e cadeiras de rodas (SAENGER et al.,
2016). Recomendado em diretrizes internacionais para identificar a fragilidade,
o PRISMA-7 possui bom valor preditivo ao identificar eventos adversos em
idosos frageis, segundo Higginbotham et al., (2020). Neste instrumento o escore
a ser obtido varia entre 0 (zero) e 7, e uma pontuacao =3 indica risco de declinio

funcional, associado a sindrome da fragilidade.

4.5 Métodos estatisticos

4.5.1 Calculo amostral

Este estudo faz parte do projeto APPRAISE - um subestudo do projeto
VISION Cardiac Surgery - aprovado no CEP do Hospital de Clinicas de Porto
Alegre sob o numero 2016-0141, onde a amostra requerida calculada
inicialmente (15.000 pacientes) contemplava diferentes objetivos e desfechos.
Levando em consideracao que no presente estudo os objetivos foram distintos,
calculou-se o poder para detectar diferenca entre as médias dos grupos
dependentes. Desta forma, chegou-se a um poder de 99,8% para a fragilidade e
de 99,6% para a funcionalidade, indicando que, mesmo nao sendo fragilidade e
funcionalidade os desfechos analisados no estudo inicial, a amostra estudada

tem excelente poder para analise destes.

4.5.2 Analise dos dados
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A normalidade dos dados foi avaliada através do teste de Kolmogorov-
Smirnov. Os dados com distribuicdo assimétrica foram expressos como mediana
e amplitude interquartil. Os desfechos foram comparados entre 0s momentos
(pré-cirurgia, 30 dias e 1 ano apos a alta hospitalar) através do teste Friedman.
A correlacdo entre as variaveis com distribuicdo assimétrica se deu pela
Correlacdo de Spearmann. Os dados foram analisados no Software SPSS v.18.0

e foi considerado significativo um valor de p < 0,05.
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RESUMO

Fundamento: Pessoas frageis apresentam resposta homeostética ineficaz a
cirurgias ou hospitalizacdes, enquanto alteracdes decorrentes da cirurgia podem
impactar a funcionalidade. Objetivo: Avaliar e comparar fragilidade e
funcionalidade antes e apods cirurgias cardiacas. Metodologia: Este estudo
avaliou pacientes submetidos a cirurgia cardiaca. Na internacdo, em 30 dias e
um ano apoés a alta, avaliou-se fragilidade através do PRISMA-7 e nivel de
funcionalidade por meio do SAGE. Resultados: Foram incluidos 231 pacientes,
sendo uma populacdo previamente fragil (PRISMA-7: 3(1)) e com baixo prejuizo
funcional (SAGE: (2,5(6)). Observou-se diminui¢cdo da fragilidade um ano apds
a cirurgia (p<0,05). A funcionalidade teve melhora ao longo do seguimento
(p<0,05 entre pré e 1 ano, e entre 30 dias e 1 ano). Os que sofreram AVC durante
a internacdo eram mais frageis (PRISMA-7: 4(1), p=0,000) e tinham maior
prejuizo funcional (SAGE: 7(9), p=0,028) em comparacdo ao grupo sem AVC
(PRISMA-7: 3(2) e SAGE: 3(6)). Também eram mais frageis os que foram a ébito
(p=0,022 para 6bito intra-hospitalar e p=0,003 para ébito geral, medianas 4(2)).
Houve relacdo entre fragilidade e funcionalidade pré com o tempo total de
internacéo (p= 0,050 e p= 0,001, respectivamente), porém sem relacdo com 0s
tempos de VM e de internacdo no CTIl. Conclusao: Funcionalidade e fragilidade
melhoram um ano ap6s a alta e impactam em eventos poOs-operatorios -
fragilidade sobre ocorréncia de AVC e 6bito, e funcionalidade sobre AVC. Estes
achados devem estimular a estruturacéo de programas pré-cirirgicos que visem
diminuir a fragilidade e os prejuizos funcionais, impactando na sobrevida apos a

cirurgia.

INTRODUCAO

De acordo com a Organizacdo Pan-Americana da Saude - OPAS (2015),
as doencas cardiovasculares (DCV) foram a causa de 31% dos 6bitos no ano de
2016, sendo 85% destes por infarto agudo do miocardio (IAM) e/ou acidente
vascular cerebral (AVC). Entre aqueles acometidos por DCV, uma parcela
precisa submeter-se a cirurgias de revascularizacdo do miocardio (CRM) e/ou
trocas valvares, por exemplo. A reperfusdo ao final de uma cirurgia cardiaca
pode atuar paradoxalmente aumentando a leséo isquémica, de tal forma que se

nomeia leséo por isquemia-reperfuséo. Esse tipo de lesdo esta associado a
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consequéncias indesejaveis, como aumento da mortalidade perioperatéria e IAM
(MALBOUISSON et al. (2005); IBANEZ et al., 2017). Somam-se a isso as
possiveis complicacdes oriundas da circulacao extracorpérea (CEC), cuja leséo
tem magnitude tempo-dependente e desencadeia uma reacdo inflamatoria
sistétmica, a qual pode resultar em arritmias, sindrome de baixo débito e
sangramento no pos-operatorio (PO) (WOODS et al., 2005).

Entre os pesquisadores da area ha um crescente consenso de que a
fragilidade € uma sindrome que representa declinio funcional e estado reduzido
da homeostase e da resisténcia ao estresse, que leva ao aumento da
vulnerabilidade a eventos adversos. Esta desregulacdo multiorganica que
caracteriza a sindrome da fragilidade induz uma resposta homeostatica ineficaz
a alteracdes ambientais extremas (oscilacbes de temperatura, por exemplo),
cirurgia ou hospitalizacdo (TEIXEIRA et al., 2008; TURNER et al., 2014). A
presenca de fragilidade tem grande impacto pois esta relacionada com a
ocorréncia de eventos cardio e cerebrovasculares, além de ser um preditor de
mortalidade ap0s cirurgias (SEPEHRI et al., 2014). J& o declinio funcional surge
como possivel consequéncia do procedimento cirargico, visto que alteracfes
decorrentes da intervencao, como a intubacgéo orotraqueal e o tempo de restricao
ao leito, podem incidir negativamente sobre o nivel de funcionalidade PO inicial
(VIANA et al., 2013).

Portanto, o objetivo deste estudo foi avaliar e comparar fragilidade e
funcionalidade antes e apés cirurgias cardiacas, bem como verificar a relacéo
entre fragilidade e funcionalidade pré-cirdrgicas e o tempo de ventilacdo
mecanica (VM), de internacdo no centro de terapia intensiva (CTI) e de
internacao total, além da relagédo destas com a ocorréncia de desfechos duros
(IAM, AVC e 6bito). Como individuos menos funcionais e mais frageis podem ter
piores desfechos quando submetidos a cirurgias cardiacas, a implementacao

desta triagem prévia pode estimular programas preventivos para esta populacéo.

MATERIAIS E METODOS
Delineamento do estudo:

Trata-se de um estudo de coorte prospectivo, com populagcdo composta
por pacientes que realizaram cirurgia cardiaca no Hospital de Clinicas de Porto
Alegre entre setembro de 2017 e dezembro de 2018.
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Populacéo e amostra:

Foram incluidas pessoas com idade =18 anos submetidas a cirurgias
cardiacas, incluindo CRM e todos os procedimentos de peito aberto. Foram
excluidos os submetidos a janela pericardica isolada, pericardiectomia, implante
de marcapasso permanente ou de desfibrilador, além dos que n&do assinaram o
termo de consentimento livre e esclarecido.

Esta pesquisa é parte do APPRAISE, subestudo do projeto multicéntrico
VISION Cardiac Surgery, aprovado no comité de ética do HCPA sob o numero
2016-0141, com amostra inicialmente calculada de 15.000 pacientes. Levando
em consideracao que no presente estudo os objetivos foram distintos, calculou-
se o0 poder para detectar diferenca entre as médias dos grupos dependentes.
Desta forma, chegou-se a um poder de 99,8% para a fragilidade e de 99,6% para
a funcionalidade, indicando que, mesmo ndo sendo estes 0s objetivos de
investigacdo no estudo inicial, a amostra tem excelente poder de analise para

ambos.

Avaliac@es e desfechos:

Foram considerados como desfechos a fragilidade e a funcionalidade. A
fragilidade foi avaliada através do PRISMA-7, um instrumento validado composto
por sete questdes usado para rastreamento do risco de perda funcional e
desenvolvimento de sindrome da fragilidade. O escore varia entre 0 (zero) e 7,
e uma pontuacao =3 indica risco de declinio funcional, com alto risco para
sindrome da fragilidade. A avaliagdo funcional se deu através da The Standard
Assessment of Global Activities in the Elderly Scale Questionnaire — SAGE —
escala que avalia 15 itens fisicos e cognitivos, mensurando o declinio funcional
em pacientes com DCV. O escore vai de zero (sem prejuizo funcional) a 45
(prejuizo funcional severo). Estes questionarios foram aplicados pessoalmente
no pré-operatorio (fragilidade pré e funcionalidade pré), e por telefone no
acompanhamento em 30 dias e 1 ano apoés a alta hospitalar (AH).

Para avaliacdo e comparacdo dos niveis de fragilidade e funcionalidade
ao longo do tempo foram incluidos somente os pacientes que responderam a
estes questionarios nos trés momentos descritos acima. Também, no momento

de internacdo, foram avaliados o nivel de limitacdo por angina através do
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Canadian Cardiovascular Society (CCS) Score e a classificagao funcional

segundo escore da New York Heart Association (NYHA).

Analise dos dados:

A normalidade dos dados foi avaliada através do teste de Kolmogorov-
Smirnov. Os dados com distribuicdo assimétrica foram expressos como mediana
e amplitude interquartil. Os desfechos foram comparados entre 0s momentos
(pré-cirurgia, 30 dias e 1 ano apo6s a AH) através do teste Friedman. A correlacéo
entre as varidveis com distribuicdo assimétrica se deu pela Correlagdo de
Spearmann. Os dados foram analisados no Software SPSS v.18.0 e foi

considerado significativo um valor de p < 0,05.

RESULTADOS

Foram incluidos na amostra 231 pacientes predominantemente do sexo
masculino e escore PRISMA-7 indicando uma amostra potencialmente fragil,
com pouca limitacéo funcional segundo a classificacdo da NYHA, além de escore
CCS indicando baixa limitacdo por angina (Tabela 1). Ao avaliar os eventos ao
longo de 1 ano, constatou-se que o AVC ocorreu em 4,3% da amostra, 6,5%

foram acometidos por IAM e 10,4% foram a 6bito (Tabela 2).

Tabela 1. Caracteristicas da amostra

Variaveis n=231
Idade (anos) 63,0+11,5
Sexo masculino n(%) 154 (66,7)
Fragilidade 3(1)
Funcionalidade 2,5 (6)
Tempo CTI (dias) 4,9+5,2
Tempo de internacgéo (dias) 16,2+14,3
Tempo de CEC (minutos) 84,1+71,0
Tempo de isquemia (minutos) 57,8£27,5
CCS Score 1,741 ,4
Classificacao funcional NYHA 1,4+1,3

Valores expressos em média + desvio padrdo, exceto pelos valores de

fragilidade e funcionalidade, os quais estdo descritos em mediana (intervalo
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interquartil). CTI: centro de terapia intensiva; CEC: circulacdo
extracorpéreaCCS: Canadian Cardiovascular Society; NYHA: New York Heart

Association

Tabela 2. Frequéncia dos desfechos IAM, AVC e 6bito ao longo do periodo

(durante a internacéo, 30 dias e 1 ano ap0s a alta hospitalar) e frequéncia total.

n=231 AH 30D 1A Total

IAM 12 1 2 15 (6,5%)
AVC 10 0 0 10 (4,3%)
Obito 13 2 9 24 (10,4%)

IAM: infarto agudo do miocardio; AVC: acidente vascular cerebral

Para fins de comparacdo dos niveis de fragilidade e funcionalidade ao
longo do tempo, a amostra contou com 112 pacientes que responderam a estes
qguestionarios em todos os momentos de avaliacdo (Figura 1). O indice de
fragilidade destes individuos apresentou melhora, com reducdo de 33,3% um
ano apos a AH. Em relacdo a funcionalidade, houve melhora de 40% no escore
apos 30 dias da AH e de 100% ap0s 1 ano, quando em compara¢ao a0 momento

pré-cirurgia (Tabela 3).

——o—Fragilidade —#—Funcionalidade

PRE 30 DIAS 1 ANO

Figura 1. Comportamento da fragilidade e funcionalidade ao longo do tempo

Tabela 3. Comparacao de fragilidade e da funcionalidade pré-cirurgia, 30 dias e

1 ano apos a alta hospitalar.
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Pre 30 dias 1 ano Valor p
(n=112) (n=112) (n=112)
Fragilidade 3(1) 2(1) 2(1)* 0,000
Funcionalidade 2,5(6) 1,5(4) 0,0(2)* 0,000

Valores expressos como mediana e intervalo interquartil. Momentos comparados
pelo Teste de Friedman. *p<0,05 entre pré e 1 ano. #p<0,05 entre 30 dias e 1

ano

Aqueles que cursaram com AVC durante a internagcéo e/ou 6bito durante
a internacdo ou em qualquer momento ao longo do periodo analisado eram
previamente mais frageis que os demais. Foi observado também que os
pacientes acometidos por AVC durante a internacdo possuiam maiores
limitagBes funcionais prévias do que os que nao tiveram AVC. Quanto ao IAM, o
escore de fragilidade foi semelhante entre os grupos com e sem a ocorréncia de
tal evento. Constatamos também que 0s grupos com e sem acontecimento de
IAM, Obito IH e Obito geral apresentaram scores semelhantes de funcionalidade
pré (Tabela 4).

Tabela 4. Comparacao da fragilidade e funcionalidade pré entre os grupos com
e sem a ocorréncia dos eventos IAM, AVC e 0bito, durante a internagéo (IH) e

até 1 ano ap6s a alta hospitalar (6bito geral).

Grupo com ao Grupo sem Valor p

menos um evento eventos

Fragili Funciona Fragili Funciona Fragili Funciona
dade lidade dade lidade dade lidade

IAM H 3() 5(12) 3(2) 3(6) 0,116 0,271
AVC IH 4(1) 7(9) 3(2) 3(6) 0,000+  0,028#
Obito IH  4(2) 3(8) 3(2) 3(6) 0,022* 0,383
Obito geral  4(2) 7(12) 3(2) 3(6) 0,003* 0,074

Fragilidade e funcionalidade expressas em mediana (intervalo interquartil). IAM:
infarto agudo do miocéardio; AVC: acidente vascular cerebral; IH: intra-hospitalar.
*p<0,05 para fragilidade entre os grupos com e sem ocorréncia dos eventos.

#p<0,05 para funcionalidade entre 0s grupos com e sem ocorréncia de eventos
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O tempo de VM e de internacdo no CTI destes pacientes ndo teve relacdo com
0os niveis prévios de fragilidade e funcionalidade encontrados. Contudo,
observou-se relacé@o entre os escores de fragilidade e funcionalidade pré com o
tempo total de internacéo (p= 0,050 e p= 0,001, respectivamente (Tabela 5).

Tabela 5. Relacéo entre os niveis de fragilidade e funcionalidade pré cirurgia e

variaveis clinicas.

Correlagoes R Valor p
Fragilidade pré x tempo VM -0,004 0,965
Funcionalidade pré x tempo VM 0,070 0,393
Fragilidade pré x tempo CTI 0,146 0,072
Funcionalidade pré x tempo CTI 0,121 0,138
Fragilidade pré x tempo total de internacao 0,159 0,050*
Funcionalidade pré x tempo total de internacéao 0,279  0,001*

VM: ventilacdo mecanica; CTI: centro de terapia intensiva. *p<0,05 para
fragilidade e funcionalidade em relacéo ao tempo total de internacéo

DISCUSSAO

Neste estudo foram avaliados os niveis de fragilidade e funcionalidade de
pacientes submetidos a cirurgias cardiacas, considerando o periodo pré-
cirdrgico (momento da internacdo) até um ano apos a AH, bem como a relacéo
destes indices pré-cirdrgicos com eventos clinicos adversos neste mesmo prazo.
Os principais achados foram: 1) tanto os niveis de fragilidade quanto os de
funcionalidade apresentaram melhora ao final de um ano ap6s a AH, quando
comparados aos niveis prévios, 2) pacientes previamente frageis tiveram mais
ocorréncia de AVC (durante a internacéo) e 0bito (em qualquer periodo ao longo
de 1 ano) e 3) existéncia de maior comprometimento funcional prévio impactou
em tempo total de internacdo maior.

Nesta pesquisa observou-se melhora de 40% na funcionalidade 30 dias
apos a AH e de até 100% apéds 1 ano, diferindo de Borges et al. (2006), o qual
constatou perda da funcionalidade de até 18,2% no PO. Tal discordancia pode
ser explicada pelos diferentes periodos de seguimento dos dois estudos, visto
gue Borges et al. (2006) avaliou a funcionalidade pré cirurgia, no 7° dia PO e na

AH, apenas. Deve-se considerar que, a depender das comorbidades
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preexistentes e de possiveis intercorréncias transoperatorias, sete dias podem
ser insuficientes para o pleno restabelecimento funcional. A publicacdo de
Gjeilo et al. (2018) também avaliou a funcionalidade, porém através da
classificacdo funcional da NYHA, nos momentos pré e entdo 6 meses, 1 (um), 5
e 10 anos ap0s a cirurgia, constatando melhora deste item mesmo ao final do
acompanhamento. Com relacdo ao escore de fragilidade, nossos achados
incluem melhora de 33,3% apdés 1 ano da AH quando comparado com o
momento pré-cirurgia. Apesar de muitos estudos avaliarem a fragilidade na sua
condicdo pré-operatoria e relacionarem-na com desfechos no PO, ha grande
escassez de estudos que analisem a fragilidade com seguimento apos a cirurgia.
Isto posto, podemos dizer que, apds a realizacdo da cirurgia proposta, estes
pacientes encontravam-se menos frageis do que antes do procedimento. Como
o declinio funcional comp8e a sindrome da fragilidade (MORLEY, 2015), a
melhora da funcionalidade ao longo do acompanhamento pode estar refletida na
diminuicao da fragilidade que detectamos.

E sabido que a fragilidade esta relacionada a ocorréncia de resultados
adversos no PO, (SEPEHRI et al., 2014) e o presente estudo corrobora estes
achados visto que os individuos frageis tiveram maior ocorréncia de AVC e 6bito
durante a internacdo (p= 0,000 e p= 0,022, respectivamente). Neste estudo o
nivel de fragilidade foi avaliado através do PRISMA-7, que considera como itens
pontuadores a idade =85 anos e o sexo masculino. Sendo assim, devemos
ponderar que ferramentas que avaliem a fragilidade através de outros critérios
podem apontar resultados divergentes.

A funcionalidade pré nédo foi diferente entre os grupos com e sem a
ocorréncia de IAM ou Obito, porém aqueles que tiveram AVC durante a
internacdo tinham maior prejuizo funcional prévio (p=0,028). Sabendo que
pessoas menos funcionais sdo também mais sedentarias, e sendo de amplo
conhecimento que o sedentarismo compde os fatores de risco para ocorréncia
de AVC (SIMAO et al., 2013), isto pode justificar a influéncia da funcionalidade
sobre a ocorréncia deste tipo de evento. Além disso, a avaliacdo de declinio
funcional através do SAGE engloba a andlise do dominio cognitivo, de tal forma
gue nao podemos ignorar que um déficit cognitivo pode ter influéncia de

alteracdes na vascularizacéo encefalica (GONCALVES et al., 2014).
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Neste estudo encontramos tempos de VM semelhantes em pacientes
frageis e robustos, diferente do trabalho de Rodrigues et al. (2017), que relatou
maiores tempos de VM no grupo de pacientes frageis. Havendo outras
caracteristicas como tabagismo, tempo de CEC e massa corporal que também
influenciam o tempo de VM (ARAUJO et al., 2015), elas devem ser consideradas
ao avaliar as dissemelhancas observadas. Encontramos, contudo, relacéo entre
a fragilidade pré e o tempo total de internacdo (p=0,050 e r=0,159) corroborando
achados da literatura (RODRIGUES et al., 2017).

Como limitagéo do estudo podemos citar que uma parcela importante dos
pacientes ndo respondeu aos questionarios de fragilidade e funcionalidade em
um ou mais momentos, reduzindo a amostra para fins de comparacéo destas ao
longo do tempo. Isso se deve ao fato de que estes questionarios passaram a ser
aplicados com as coletas jA em andamento, por tratar-se de avaliacao realizada
por um subestudo do projeto original. Novas pesquisas — talvez com outras
escalas avaliativas — sdo necessarias para determinar o real impacto da
fragilidade e da funcionalidade sobre estes e outros eventos clinicos de
pacientes submetidos a cirurgias cardiacas.

CONCLUSAO

Conclui-se que a funcionalidade e a fragilidade melhoram um ano apés a
alta hospitalar quando comparadas as condic¢des pré cirurgia. Da mesma forma,
concluimos também que a fragilidade impacta na ocorréncia de AVC e 6bito
destes pacientes, enquanto a funcionalidade prévia relaciona-se com o
acontecimento de AVC. Estes dados fomentam a ideia de que a avaliacao e
classificacdo adequada dos individuos candidatos a cirurgia cardiaca pode servir
de incentivo ao desenvolvimento de programas de reabilitacdo ndo apenas no
PO, mas como parte do preparo cirdrgico, visando um PO com menos riscos e
menor taxa de mortalidade. S&o escassas pesquisas que estudem
concomitantemente fragilidade e funcionalidade, especialmente em pacientes
cirargicos, bem como de avaliacbes com seguimento apos a alta hospitalar.
Novos estudos — talvez incluindo outras escalas avaliativas — ainda sao
necessarios para determinar a real amplitude do impacto da fragilidade e da
funcionalidade sobre estes e outros eventos clinicos dos pacientes submetidos

a cirurgias cardiacas.
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6 CONCLUSAO

Concluimos com este trabalho que a funcionalidade e a fragilidade
melhoram um ano apdés a AH, quando comparadas ao basal (condi¢cdes pré
cirurgia). Foi possivel concluir também que a fragilidade impacta na ocorréncia
de AVC e Obito destes pacientes, enquanto a condicdo funcional relaciona-se
apenas com AVC. Estes dados fomentam a ideia de que a triagem e
classificacdo adequada dos individuos candidatos a cirurgia cardiaca pode servir
de incentivo ao desenvolvimento de programas de reabilitagdo ndo apenas no
PO, mas como parte do preparo cirargico.

A possibilidade de desenvolver uma abordagem pré cirdrgica dos
pacientes frageis e/ou com déficit funcional reflete o principio da integralidade do
SUS, tendo uma visao nao-fragmentada do paciente. A importancia e a
formatacdo de programas de condicionamento pré-cirargicos ja € assunto
recorrente no meio académico da fisioterapia, porém ainda longe da realidade
da maioria dos servicos de saude no pais, mesmo aqueles privativos. Ao
debatermos este tema trazemos luz a uma possibilidade de mudanca que pode
impactar inclusive nos custos para o sistema de salde, caso haja promocéo da
melhora da funcionalidade e, por consequéncia, reducdo da fragilidade,

diminuindo a taxa de ébito e AVC no PO de cirurgias cardiacas.
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ANEXOS

Anexo 1. Graduacdo de angina segundo a Sociedade de Cardiologia
Canadense (CCS)

Graduagdo da angina de peito, segundo a
Sociedade de Cardiologia Canadense

Classe | - Atividade fisica habitual, como caminhar, subir escadas, nao
provoca angina, Angina ocorre com esforgos fisicos prolongados e intensos.
Classe Il - Discreta limitacéo para atividades habituais. A angina ocorre
ao caminhar ou subir escadas rapidamente, caminhar em aclives, caminhar
ou subir escadas apos refeigdes, ou no frio, ou ao vento, ou sob estresse
emocional, ou apenas durante poucas horas apds o despertar, A angina
ocorre apds caminhar dois quarteirdes planos ou subir mais de um lance
de escada em condigfes normais.

Classe Il - Limitacdo com atividades habituais. A angina ocorre ao
caminhar um quarteirao plano ou subir um lance de escada.

Classe IV - Incapacidade de realizar qualquer atividade habitual sem
desconforto - 0s sintomas anginosas podem estar presentes no repouso,




Anexo 2: Escala de funcionalidade da NYHA

Classe Funcional NYHA  Sintomas

NYHA 1 Nao ha limitacao fisica. Cansaco aos grandes esforcos.
Ergometria: > 6 METs

NYHA 2 Limitacao fisica leve. Cansaco aos moderados esforcos.
Ergometria: 4-6METs

NYHA 3 Limitacao fisica moderada. Dispneia aos pequenos esforcos.
Ergometria: < 4
METs

NYHA 4 Limitacao fisica grave. Sintomas em repouso ou aos minimos
esforcos. Nao tolera ergometria

*MYHA = New York Heart Association
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Anexo 3: PRISMA-7

Versao final do questionario PRISMA-7.
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Questoes Respostas
1. O Sr(a). tem mais de 85 anos? Sim Nao
2. Sexo masculino? Sim Nao
3. Em geral o Sr(a). tem algum problema de salde que o obrigue a limitar ou diminuir suas Sim Nao
atividades?

4. O Sr(a). precisa de alguém para ajuda-lo regularmente? Sim Nao
5. Em geral, o Sr(a). tem algum problema de saide que exija que figue em casa? Sim Nao
6. Em caso de necessidade, o Sr(a). pode contar com alguém préximo? Sim Nao
7. O Sr(a). usa, regularmente, muleta, andador ou cadeira de rodas? Sim Nao




Anexo 4: SAGE Questionnaire
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The Canadian Journal of Cardiology (CJC) is the official journal of the Canadian
Cardiovascular Society (CCS). The CJC is a vehicle for the international dissemination of new
knowledge in cardiology and cardiovascular science, particularly serving as the major venue for
Canadian cardiovascular medicine. The CJC publishes original reports of clinical and basic
research relevant to cardiovascular medicine, as well as editorials, review articles, and case
reports. Papers on health outcomes, policy research, ethics, medical history, and political
issues affecting practice, as well as letters to the editor, are welcomed. The CJC accepts and
publishes articles in the English language only. Manuscripts are received with the
understanding that they are submitted solely to the CJC and that none of the material
contained in the manuscript has been published previously or is under consideration for
publication elsewhere, with the exception of abstracts. Redundant or duplicate publications
will not be considered. Duplicate submission is a significant breach of scientific ethical
principles and may result in sanctions. All statements and opinions are the responsibility of the
authors. The CCS reserves copyright on all published material, and reproduction of the
material, even by the authors, requires written permission. With submission of a manuscript, a
letter of transmittal must include the following 4 statements:

1. All authors have participated in the work and have reviewed and agree with the content
of thearticle.

2. None of the article contents are under consideration for publication in any other journal
or havebeen published in any journal.

3. No portion of the text has been copied from other material in the literature (unless in
quotationmarks, with citation).

4, | am aware that it is the author's responsibility to obtain permission for any figures or
tablesreproduced from any prior publications, and to cover fully any costs involved. Such
permission must be obtained prior to final acceptance.

Each issue of the CJC carries the following statement, to which the authors agree when they
submit a manuscript for consideration:

Statements and opinions expressed in the articles and communications herein are those of the
author(s) and not necessarily those of the Editor(s), Society, or publisher, and the Editor(s),
Society, and publisher disclaim any responsibility or liability for such material.

At the discretion of the Editor-in-Chief, submissions may be accepted for either print or online
publication. Case Reports and Images in Cardiology papers are generally published online only.
Word-count limits (see below) generally refer to all elements of the article, including the
abstract, acknowledgements, references, tables, and figure legends.
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Original Papers are generally limited to 5,000 words, including all elements (title page,
abstract, text, references, tables, and figure legends) in the principal Microsoft Word file,
except for brief summary, word count, and short title. Rare exceptions to the word length limit
may be granted by the Editor-in-Chief for specific reasons.

Editorials and Viewpoint Papers. Editorials are normally invited. However,
unsolicited Editorials and Viewpoint articles are welcomed and will be submitted for peer
review. The distinction between Editorials and Viewpoints is that an Editorial will generally
present comments on an article (usually accompanying it in the same issue of the Journal),
whereas Viewpoints will present comments on a topical and/or controversial issue in clinical or
basic cardiovascular medicine. Editorials should cite the paper commented on as one of the
references in the paper. Length for both Editorials and Viewpoint papers should be no more
than 2,000 words including all elements (title page, text, references, tables and figure legends).
No abstract or brief summary should be provided for Editorials. Viewpoint articles should
include a 250-word unstructured abstract as well as a 60-word summary for online listing.
Conflict of interest guidelines apply.

Cardiovascular Controversies - Point/Counterpoint. These are short articles
presenting opposite positions of an area of controversy in cardiovascular medicine. They are
usually invited, with 2 articles (1 for each side of the argument) invited at the same time, to be
published together in the same issue of the journal. Length should be no more than 3,000
words including all elements (title page, abstract, text, references, tables, and figure legends).
The abstract should be under 100 words and unstructured. A brief summary (< 60 words) for
electronic TOCs should be provided, but is not included in word count. Conflict of interest
guidelines apply.

Review Articles may be invited but unsolicited articles are also welcome. Reviews should
not exceed 7,000 words including all elements (title page, abstract, text, references, tables,
and figure legends). They should include a 250-word unstructured abstract as well as a 75-
word summary should be provided for online listing.

Systematic Review/Meta-analysis papers follow the same length and structure
guidelines as Review articles, except their abstract should be structured (Background,
Methods, Results, Conclusions), and they are executed according to standards for the
appropriate article type.

New Methods in Cardiovascular Research and Practice. This category will
include reviews of important current methods as well as newly developed techniques and
approaches. The focus will be mostly on new and evolving methods in clinical research and/or
practice (e.g. new forms of trial design, biostatistical approaches, etc) but may also include
fundamental work.

The guidelines will follow those for original articles if the manuscript describes the
development of a specific new technique or method (see Original Articles in Article
Classifications section). If the article is a review of a method(s) used, it will follow guidelines for
review articles (see Review Articles in Article Classifications section). These articles are
generally invited, but the editors will also consider author-initiated submissions.

CCS Guidelines and Position Statements are definitive positions taken by CCS-
mandated committees on areas of clinical importance for which there is a need of guidance on
diagnostic and therapeutic management. The word limit is generally 10,000 words for CCS
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Guidelines and 6,000 words for Position Statements, including all elements (title page,
abstract, text, references, tables, and figure legends). Additional materials can be included as
Online Supplementary Materials (see below). Additional options for publication of more
extensive documents that must be approved prior to submission are: 1) publication of the
Executive Summary in the print journal with the full document available as an externally
funded journal supplement, which will generally be industry-sponsored (see guidelines for
CJC supplements at www.onlinecjc.ca); 2) exceptionally, a series of papers in a theme issue of
the Journal. If funds available are sufficient for typesetting but not printing, the full document
can be published online. In some instances for which the size and focus of a series of guidelines
papers can be accommodated in a specific appropriate theme issue of the CJC, option 2) may
apply. In case of doubt, the authors should consult directly with the Editor-in-Chief. All CCS
Guidelines and Position Statements published in CJC should have an unstructured 250-word
abstract. Because of the extensive review that CCS Guidelines and Position Statements
undergo at the level of the Secondary Review Panel and the CCS Guidelines Committee, these
papers will generally be reviewed by the Editor-in-Chief and his/her designate rather than
being sent to external peer-reviewers.

Guidelines and Position Statements from other societies and groups.
These must deal with an issue of interest in cardiovascular medicine and can be considered for
publication in CJC based on scientific merit and pertinence to the mission of CJC. The word
limit is 6,000 words including all elements (title page, abstract, text, references, tables, and
figure legends). Additional materials can be included as Online Supplementary Materials (see
below). Additional options for publication of more extensive documents that must be
approved prior to submission are: 1) publication of the Executive Summary in the print journal
with the full document available as an externally funded journal supplement, which will
generally be industry-sponsored (see guidelines for CJC supplements at www.onlinecjc.ca); 2)
publication of the full article in print with printing costs (established by the CJC publisher
Elsevier in consultation with CCS) defrayed by the submitting society or body. In case of doubt,
the authors should consult directly with the Editor-in-Chief. All Guidelines and Position
Statements published in CJC should have an unstructured 250-word abstract. Depending on
the internal review process that these Guidelines and Position Statements undergo (e.g.,
Secondary Review Panel, etc), these papers may be reviewed by the Editor-in-Chief and his/her
designate rather than being sent to external peer-reviewers. The final decision on review
process will be made by the Editor-in-Chief, based on information provided at submission.

Co-publication with other journals of Guidelines and Position
Statements. In general, CJC does not favor co-publication. In instances in which another
society or organization is involved intimately and officially with CCS in elaboration of the
Guidelines or Position Statements, copublication will be considered. In such instances,
agreements regarding co-publication should be made by the parties concerned (CCS, CJC, and
other participating societies/journals) at the onset of Guidelines/Position Statement
committee deliberation.

CCS Clinical Practice Updates (CPUs) are the results of reflections undertaken by
writing groups mandated by the Canadian Cardiovascular Society in areas of clinical
importance for which there is a need for guidance on diagnostic and/or therapeutic
management, but for which the evidence base is less developed and/or is insufficient for a
formal Guidelines reflection. In many instances, these will be rapidly emerging areas for which
clinical guidance is needed but for which extensive randomized trials are lacking. CPUs are
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evidence-based but are more narrowly focused and more concise than guidelines, do not have
formally-voted recommendations and may have time sensitive elements that warrant "fast
track" translation into clinical practice. In some cases, they may be documents presenting an
approach to a particular clinical problem, based on the expert opinion of the writing group, in
situations where either the evidence base is extensive and well-known but summary clinical
guidance would be useful, or where there is no clear evidence (generally for very new
approaches and/or techniques) and expert opinion is needed.

All CPUs must be approved and guided by the CCS Guidelines committee, but CPUs do not
include formally voted guideline recommendations or the use of the GRADE system. CPUs
should be carefully evidence based, and the evidence base should be clear in the published
document in CJC. Rather than having formal recommendations, CPUs will have expert advisory
suggestions for clinical practice.

Depending on the nature of the material covered, CPUs will be published in one of 3 general
formats: 1) General CPUs, covering a specific area, will have a Word Count limit of 8,000
words, including all elements (title page, abstract, text, references, tables, and figure legends);
2) Focused CPUs, dealing with more focused/better circumscribed areas, will have a Word
Count limit of 6,000 words, including all elements (title page, abstract, text, references, tables,
and figure legends); 3) Practical CPUs, with an overall maximum of 4,000 words , including all
elements (title page, abstract, text, references, tables, and figure legends; strict maximum of 5
references and 2 display items), providing practical instruction in well recognized and
documented areas for which expert guidance would be helpful, are submitted as
Contemporary Issues in Cardiology Practice or Health Promotion and Policy papers. The latter
are described in detail elsewhere in the Instructions for Authors, but in brief have a maximum
of 1500 words of text in the main section, 5 references and 2 display items. The specific format
appropriate for a given CPU will be defined early in the process for each CPU, based on
discussions between the chair(s) of the specific CPU committee and the chair of the CCS
Guidelines Committee.

All CPUs should have an unstructured 250-word abstract, as well as a 75-word Brief Summary
(which is not counted towards the total word count). These papers will generally be sent for
evaluation by external peer-reviewers, like virtually all other CJC papers.

Case Reports must be informative to those in clinical practice. Case Reports should
address uncommon presentations and/or treatments of common conditions, provide new
insights into pathogenesis, or represent a newly recognized condition. The author(s) should
provide sufficient literature review to place the report into context. No more than 5 references
and 2 figures will be accepted, and the length should not exceed 1,000 words including all
elements (title page, abstract, text, references, tables, and figure legends). An abstract of no
more than 100 words should accompany the article and a 60-word summary should be
provided for online listing. For all Case Reports, conclude the Abstract and
Discussion with a concise statement of the Novel Teaching Point(s)
emerging from the case.

Images in Cardiology papers demonstrate particularly insightful images used in the
detection of cardiovascular disease. The imaging modality may be old or new. The text of
submissions for this section should be limited to that necessary to describe the context and
importance of the image(s) and should not exceed 500 words including all elements (title page,
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text, references, and figure legends). No more than 5 references and 2 figures will be accepted.
No abstract should be included, but a 60-word summary (not included in word-count limit)
should be provided for online listing. For all Images in Cardiology manuscript,
conclude the text with a concise statement of the novel element(s)
or teaching point(s) that the image report adds to the literature.

In general, both Case Reports and Images in Cardiology are published online only. If the
authors cannot include all materials they would like to make available within the word
count/figure limits, additional figures, tables, text, etc. can be provided in a Supplementary
Material section (see below).

Journal News and Commentary papers are short non-scholarly papers that
comment on the state of the journal or an issue. For example, this would include brief
Forewords to supplement issues or comments by the editor about progress of the journal, new
features being planned, changes to policies, etc. Such papers are limited to a maximum of
1,200 words and 5 references. They do not normally have display items, but a maximum of 1
figure or table can be included in exceptional cases to make specific points in a clearer fashion.
No abstract or summary are to be included.

Training/Practice papers present information of interest to practitioners, such as
practical technical and patient management instruction or matters relating to health policy and
promotion, as well as guidelines for Canadian cardiovascular training programs. These papers
are primarily intended for guidance in practice, health promotion and/or training and are not
detailed scholarly items--scholarly analyses should be submitted in the appropriate category
(Clinical Research, Systematic Review/Metaanalysis, Review papers, Translational Medicine, or
Viewpoint). The text of submissions for this section should be no more than 1,500 words. No
more than 5 references and 2 display items (figures and/or tables) will be accepted. An
unstructured abstract of no more than 250 words should accompany the article, and a 60-
word summary should be provided for online listing. Submissions are divided into 3
subsections: 1) Contemporary Issues in Cardiology Practice, which will highlight issues of
relevance to clinical practice in the face of rapidly-advancing technologies and new medical
knowledge, 2) Training in Cardiovascular Medicine and Research, which deal aspects relevant
to cardiovascular clinical and research training programs, and 3) Health Policy and Promotion,
which deal with matters relating to health policy and promotion.

Translational Medicine articles are generally invited, but unsolicited articles are also
welcome. This section is intended to present reviews or meta-analyses dealing with novel
scientific findings or concepts with important clinical relevance or application. Areas of
potential application include (but are not limited to) physiology, pharmacology, molecular
biology, genetics, genomics, pharmacogenomics, population science, etc. Word length and
other guidelines are the same as for Review articles.

Brief Rapid Reports are brief papers reporting the results of clinical or basic research
that is limited in scope but time-sensitive and of unusual interest. Articles for this section will
receive rapid editorial attention, with a decision generally provided within 2 weeks of
submission, rapid (within 6 weeks of acceptance) online publication, and print publication in
the next available issue. Papers submitted for this section will be accepted with at most minor
revision. If major revision is needed, the paper will subsequently fall into the Original Papers
category. The submission cover letter should explain why the article is considered appropriate
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for this category. Maximum length is 3,000 words (including title page, abstract, text,
references, tables, and figure legends; but excluding Brief summary), with a 100-word abstract
and a maximum of 3 illustration items (figures plus tables). A 60-word Brief Summary should
be provided for online listing.

Letters to the Editor may deal with any subject of current interest to cardiovascular
medicine. If the subject concerns a recent publication in CJC, the letter will normally be
forwarded to the authors for comment. Both the letter and the response may be edited for
clarity or brevity. Letters should not exceed 400 words, with no more than 4 references and 1
figure or table. Conflict of interest guidelines apply. Only one institutional affiliation should be
listed on Letters to the Editor or none at all.

Stanley Nattel, MD

Editor-in-Chief

Professor of Medicine and Paul-David Chair in Cardiovascular
Electrophysiology, University of Montreal
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If experimental animals are used, provide a statement in the text to indicate that all
procedures followed were approved by an institutional animal research ethical review board.
(This is a requirement for such studies to be published in the CJC). If human subjects are
involved, the text must indicate that all gave informed consent and that the protocol was
approved by the institutional human research ethics review committee.

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 https://www.editorialmanager.com/CJC/.

PREPARATION

General Guidelines

The manuscript should conform to the guidelines in "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals," 5th edition, prepared by the International Committee of

Medical Journal Editors and published in N Engl J Med 1997;336:309-15 and Can Med Assoc J
1997;156:270-7, available online at http://www.cma.ca/mwc/uniform.htm.

Manuscript Preparation

The CJC will accept online submissions of original manuscripts through the Editorial Manager
at https://www.editorialmanager.com/CJC/. Manuscripts submitted through this online
system can easily be tracked by the authors, editors, and reviewers through final disposition.
The corresponding author of the manuscript will receive automatic email notifications as the
manuscript proceeds through the system. To begin using this system, go to
https://www.editorialmanager.com/CJC/. Click the "Register" link on the toolbar at the top left
to input author demographics and set up an account. After registration is complete, a notice
will be sent via email indicating a user ID and password. Use this information to log in as an
author by choosing the "Login" link on the toolbar, and select "Submit A Manuscript." Follow
the prompts to complete the submission according to the specifications below. Be aware that
the manuscript (with abstract included within), each table, and each figure need to be
prepared as separate files following the guidelines listed below. Contact the editorial office if
you have any problems or questions. Your user ID and password can be changed at any time by
logging into https://www.editorialmanager.com/CIC/ with your user ID and password and then
clicking the "Update My Information" link at the top of the page.

Use of word processing software

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
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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). 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.
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With submission of a manuscript, a letter of transmittal must be provided, including the
following 4 statements: 1. All authors have participated in the work and have reviewed and
agree with the content of the article. 2. None of the article contents are under consideration
for publication in any other journal or have been published in any journal. 3. No portion of the
text has been copied from other material in the literature (unless in quotation marks, with
citation). 4. | am aware that it is the author's responsibility to obtain permission for any figures
or tables reproduced from any prior publications, and to cover fully any costs involved. Such
permission must be obtained prior to final acceptance.

Title Page

Include the title (up to 150 characters in length, including spaces), authors' names (including
full first name, middle initial, and family name), academic degrees and academic affiliations,
and a short title of up to 45 characters (including spaces). Be sure that authors' names are
listed as they should appear in MEDLINE. Provide the word count on a separate line. Provide
the full name, exact mailing address with postal code, telephone and fax numbers, and email
address of the corresponding author to whom communication, proofs, and requests for
reprints should be sent.

Brief Summary

For Original Papers, CCS Guidelines or Position Statements, Clinical Practice Updates,
Translational Medicine articles, and Review articles, on a separate page, provide a brief
summary of no more than 75 words, which will appear in the online contents listing (and in the
print issue for the e-only articles section, if applicable) to inform readers of the principal
contents of each paper. For Case Reports, Images in Medicine, Training/Practice papers, and
Brief Rapid Reports, a 60-word summary should be provided.

Abstract

On a separate page provide an abstract of no more than 250 words (for Original Papers, CCS
Guidelines or Position Statements, Clinical Practice Updates, Translational Medicine, and
Review articles) or 100 words (for Case Reports and Brief Rapid Reports) that summarizes the
study and conclusions, with clinical implications indicated as appropriate. Original Papers
should have a structured abstract, with the following sections: Background, Methods, Results,
Conclusions. Abstracts for CCS Guidelines or Position Statements, Clinical Practice Updates,
Translational Medicine, Training/Practice papers, and Review articles, while the same length
(250 word maximum) as those for Original Papers, should be unstructured (no Background,
Methods, Results, Conclusions headings). In all cases, conclude the abstract
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with a succinct sentence that summarizes the most novel finding(s)
and/or contributions of the paper and its (their) relevance.

Manuscript Text

Text files must be saved as Microsoft Word files. To ensure that the final, published version
matches the electronic file, use one of the following fonts: Arial, Courier, or Times. The use of
other fonts may result in missing symbols. The font size should be 12 points. Abbreviations
must be defined at first mention in the text and should follow the form recommended in
"Uniform Requirements for Manuscripts Submitted to Biomedical Journals." Appropriate
headings and subheadings should be provided in the Methods, Results, and Discussion
sections. References, tables, and figures should be numbered in the order of mention in the
text. Authors should conclude the Discussion with a brief Conclusions
paragraph summarizing the most important novel elements of the
study and their relevance to cardiovascular medicine.

Article Structure

Subdivision

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each
heading should appear on its own separate line. Subsections should be used as much as
possible when crossreferencing text: refer to the subsection by heading as opposed to simply
'the text'.

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
Provide sufficient detail to allow the work to be reproduced. Methods already published
should be indicated by a reference: only relevant modifications should be described.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined
Results and Discussion section is often appropriate. Avoid extensive citations and discussion of
published literature.

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.
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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.
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Any and all relevant funding sources for the study should be listed, including funding from
industry and peer-review funding (with grant numbers if available). Funding Sources should be
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All potential conflicts of interest must be identified in this section. Potential conflicts of
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device companies or other corporations whose products or services are related to the subject
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or stock ownership by authors or family members, membership on a standing advisory council
or committee, being on the board of directors or publicly associated with the company or its
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influenced by the content of the article. Other areas of real or perceived conflict of interest
could include receipt of honoraria or consulting fees or receiving grants or funds from such
corporations or individuals representing such corporations. Intellectual property rights held by
the authors for inventions relevant to the subject of the article should also be declared.
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there are no potential conflicts of interest, this should be designated by indicating "none" in
the Disclosures section. Disclosures should be indicated in a separate paragraph after the
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Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with 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).

Embedded math equations

If you are submitting an article prepared with Microsoft Word containing embedded math
equations then please read this (related support information).

Artwork

Figure artwork must be submitted in electronic format.

Electronic Artwork General points

e Make sure you use uniform lettering and sizing of your original artwork.
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e Embed the used fonts if the application provides that option.

¢ Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol,
oruse 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.

¢ 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:

https://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 (e.g., Word, PowerPoint)

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:

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

o 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 online (e.g., ScienceDirect and other sites) in addition to color reproduction
in print. Further information on the preparation of electronic artwork.

lllustration services

Elsevier's Author Services 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.

Figure Legends

Figure legends should follow the References and tables in the same Microsoft Word file as the
text of the paper. Type figure legends double-spaced, with figure numbers corresponding to
the order in which the figures are presented in the text. Identify all abbreviations appearing in
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figures in alphabetical order at the end of each legend. Provide enough information to allow
interpretation of the figure without reference to the text. Written permission must be
obtained from the copyright holder (usually the publisher) to reproduce any previously
published figures. Cite the source of the figure in the legend. Figure legends should not appear
in the figures themselves.

Tables

Tables should follow the References and precede the figure legends in the same Microsoft
Word file as the text of the paper. Tables must be created using Microsoft Word (.doc) or Excel
(.xIs). Type tables double-spaced on a separate sheet for each table, with the table number
and title above the table and explanatory notes below. Table numbers should appear in Arabic
numerals and should correspond to the order of the tables in the text. In a footnote to each
table provide an alphabetical listing of all abbreviations used. Written permission must be
obtained from the copyright holder (usually the publisher) to reproduce any previously
published table or adapted table.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and
vice versa). Any references cited in the abstract must be given in full. 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.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing
them in your text and including a data reference in your Reference List. Data references should
include the following elements: author name(s), dataset title, data repository, version (where
available), year, and global persistent identifier. Add [dataset] immediately before the
reference so we can properly identify it as a data reference. The [dataset] identifier will not
appear in your published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular
reference management software products. These include all products that support Citation
Style Language styles, such as Mendeley. Using citation plug-ins from these products, authors
only need to select the appropriate journal template when preparing their article, after which
citations and bibliographies will be automatically formatted in the journal's style. If no
template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide. If you use reference management software, please ensure
that you remove all field codes before submitting the electronic manuscript. More information
on how to remove field codes from different reference management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the
following link:


https://citationstyles.org/
https://citationstyles.org/
https://citationstyles.org/
https://www.mendeley.com/reference-management/reference-manager/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/

55

http://open.mendeley.com/use-citation-style/canadian-journal-of-cardiology
When preparing your manuscript, you will then be able to select this style using the Mendeley
plugins for Microsoft Word or LibreOffice.

Reference style

Identify references in the text by Arabic numerals set as superscript. Type the reference list
doublespaced, on pages separate from and following the text, with each reference numbered
consecutively in the order in which it is mentioned in the text. (References cited in tables and
figures, but not in the text, should also be numbered following the text references.) Personal
communications, manuscripts in preparation, and other unpublished data should not be cited
in the reference list but may be mentioned in the text in parentheses. Identify abstracts with
the abbreviation "Abst" and letters to the editor by "Lett" in parentheses; in general, abstracts
should not be cited if more than two years old.

The reference style is that of Index Medicus. Journal references should contain inclusive
page numbers; book references specific page numbers; and website references the date of
access (references to other types of electronic documents should include format of the
document). Journal abbreviations should conform to those used in Index Medicus, National
Library of Medicine. The style and punctuation of references are as follows:

Periodical

List all authors if six or less; otherwise list first three and add "et al." Do not use periods after
authors' initials. Kohl P, Day K, Noble D. Cellular mechanisms of cardiac mechano-electric
feedback in a mathematical model. Can J Cardiol 1998;14:111-9.

Book
Svensson LG, Crawford ES. Cardiovascular and Vascular Disease of the Aorta. Toronto: WB

Saunders Company, 1997:184-5.

Chapter in Book
Trehan S, Anderson JL. Thrombolytic therapy. In: Yusuf S, Cairns JA, Camm AJ, Fallen EL, Gersh
BJ, eds. Evidence Based Cardiology. London: BMJ Books, 1998:419-44.

Website
National Library of Medicine. Images from the History of Medicine. Available at:
www.ihm.nlm.nih.gov. Accessed on January 5, 1999.

Videos

Videos may be submitted for publication online, at no cost to the author(s). Video clips should
be submitted as MPG, MOV, AVI, or GIF files. The author(s) should verify that all video clips
take less than one minute to load and that they play properly. The file size should be less than
1.5 MB. Larger clips are permissible with 3-D images.

Supplementary Material for Online Publication

In cases where information associated with an article is too extensive for publication in the
Main Paper (e.g., detailed methods, data sets, additional figures or tables), this content can be
included as online-only supplemental information. All supplementary material (other than
videos) should be incorporated in a single PDF file at the time of manuscript submission. The
materials should amplify the information in the print article and must be called out
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sequentially in the text (e.g., Supplemental Methods, Supplemental Table S1, Supplemental
Figure S1, etc;). Each set of online supplementary information should be numbered beginning
with S1, and continuing as S2, S3, etc. Titles and/or legends for each supplementary figure or
item should be included within the table or figure so that it appears in the appropriate place in
the PDF file. Supplementary material will not be typeset.

Research data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles.
Research data refers to the results of observations or experimentation that validate research
findings. To facilitate reproducibility and data reuse, this journal also encourages you to share
your software, code, models, algorithms, protocols, methods and other useful materials
related to the project.

Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript and
reference list. Please refer to the "References" section for more information about data
citation. For more information on depositing, sharing and using research data and other
relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article
directly to the dataset. Elsevier collaborates with a number of repositories to link articles on
ScienceDirect with relevant repositories, giving readers access to underlying data that gives
them a better understanding of the research described.

There are different ways to link your datasets to your article. When available, you can directly
link your dataset to your article by providing the relevant information in the submission
system. For more information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your
published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw
and processed data, video, code, software, algorithms, protocols, and methods) associated
with your manuscript in a free-to-use, open access repository. During the submission process,
after uploading your manuscript, you will have the opportunity to upload your relevant
datasets directly to Mendeley Data. The datasets will be listed and directly accessible to
readers next to your published article online.

For more information, visit the Mendeley Data for journals page.
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Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you will have the opportunity to indicate why
during the submission process, for example by stating that the research data is confidential.
The statement will appear with your published article on ScienceDirect. For more information,
visit the Data Statement page.
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