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ROCHA, CTS. Fatores de risco e complicagbes poés-operatérias em
pacientes admitidos na terapia intensiva. 2024. 93 f. Tese (Doutorado em
Ciéncias da Saude) — Universidade Estadual de Londrina, Londrina. 2024.

RESUMO

Introdugdo: As complicagbes pos-operatérias estdo comumente associadas ao
aumento na morbimortalidade dos pacientes e podem levar ao surgimento de sequelas
e a morte. Sabe-se que a mortalidade dos pacientes internados em Unidades de Terapia
Intensiva é variavel, pois depende de fatores relacionados as caracteristicas dos
pacientes, gravidade e evolugdo da doenga. O Projeto ACERTO (Aceleracdo da
Recuperagao Total Pds-operatéria) surgiu com a finalidade de minimizar a ocorréncia
das complicagdes pos-operatorias, reduzir o tempo de internacdo e a mortalidade em
pacientes cirurgicos. Objetivo: Caracterizar as complicagdes pods-operatorias e os
preditores de mortalidade em pacientes admitidos na UTl em pds-operatério imediato.
Avaliar a adesao as recomendacoées do Projeto ACERTO. Métodos: Estudo longitudinal
retrospectivo incluindo pacientes adultos submetidos a procedimentos cirdrgicos e
admitidos em pdés-operatdrio imediato em unidades de terapia intensiva de um hospital
universitario de alta complexidade, no periodo de margo a julho de 2022. Como fontes
de dados para esta pesquisa, foram utilizados os prontuarios dos pacientes e o sistema
eletrénico de informacdes do hospital. As variaveis do estudo foram divididas em
categorias, que correspondem desde o momento da internagdo até o desfecho
hospitalar, e incluiram: variaveis sociodemograficas, clinicas, epidemioldgicas,
comorbidades, dados referentes ao periodo perioperatério, tais como caracteristicas
dos procedimentos cirurgicos, condutas, complicagdes poés-operatérias e desfecho
hospitalar. Os escores Simplified Acute Physiology Score 3 (SAPS 3) e Sequential
Organ Failure Assesment (SOFA) foram calculados. Os resultados das variaveis
continuas foram descritos como média, desvio padrdo (DP) ou mediana e intervalo
interquartilico (ITQ), dependendo da distribuicdo dos dados. As variaveis categoricas
foram analisadas com o teste de qui-quadrado e foram apresentados como frequéncia
absoluta e relativa. A presenca de associagdes entre potenciais fatores de risco foi
apresentada como odds ratio (OR) nao-ajustado e intervalo de confianga de 95% (IC
95%), obtidas por meio do modelo de regresséao logistica em modo Stepwise (analise
multivariada). O nivel de significancia utilizado foi de 5%. Resultados: Foram
analisados 202 pacientes, com mediana de idade de 67 anos (ITQ 55-74),
predominancia do sexo masculino (62,4%) e elevada prevaléncia de comorbidades
(87,1%). A mortalidade hospitalar foi de 26,2%. As principais caracteristicas dos
procedimentos cirurgicos foram cirurgias realizadas em carater de urgéncia (52,5%),
cirurgias de grande porte (69,3%) e limpas (38,6%). A anestesia geral foi a mais
frequente (74,8%). Os procedimentos cirdrgicos mais frequentes foram as cirurgias do
aparelho digestivo, 6rgédos anexos e parede abdominal (25,7%) seguidos pelas cirurgias
do sistema nervoso central (20,3%) e cirurgias do aparelho geniturinario (13,9%). As
complicacbes pds-operatorias ocorreram em 85,1% dos pacientes e as mais frequentes
foram as cardiovasculares (53,4%), infecciosas (49,5%) e gastrointestinais (48,5%). A
maioria das complicagdes foram associadas com o risco para morte, destacando-se as
renais (OR 14,09) e do sistema de coagulagéo (OR 9,38). Quanto as recomendagdes
do ACERTO, observou-se que o nao cumprimento destas esta relacionado com maior
risco para o desenvolvimento de complicagdes. A realimentagao precoce pos-operatdria
ocorreu em 34,2% dos casos e observou-se que quanto maior a demora no inicio da
realimentagao, maior foi o risco para o desenvolvimento de complicagdes. A profilaxia
de nauseas e vomitos foi administrada em 61,9% dos pacientes no intraoperatério e
96% no pos-operatdrio, e a analgesia com opioides no pds-operatério foi associada com
maior incidéncia de complicagdes (87,3%). A reposigcaéo volémica nao teve diferenga
entre os grupos. Na analise da regressao logistica, o sexo feminino, cirurgia de urgéncia



e a pontuagdo no SAPS 3 foram fatores de risco independentes para a morte.
Conclusdes: Houve alta incidéncia de complicagbes poés-operatérias, sendo as
complicagdes renais e do sistema de coagulagdo as principais associadas ao risco de
morte. A adesdo as recomendacdes do ACERTO como a profilaxia de nauseas e
vOmitos e a realimentacio precoce foram associadas com reducédo na frequéncia de
complicacbes. Os fatores de risco para a morte encontrados foram sexo feminino,
pontuacdo no SAPS 3 e cirurgias de urgéncia.

Descritores: Complicagbes poés-operatorias. Mortalidade hospitalar. Unidade de
Terapia Intensiva. Protocolos Clinicos.



ROCHA, CTS. Risk factors and postoperative complications in patients
admitted to intensive care. 2024. 93 p. Tese (Doutorado em Ciéncias da
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ABSTRACT

Introduction: Postoperative complications are commonly associated with an increase
in patient morbidity and mortality, and can lead to sequelae and death. It is known that
the mortality of patients admitted to the Intensive Care Unit is variable, as it depends on
factors related to the characteristics of the patients, severity, and evolution of the
disease. The ACERTO Project (Acceleration of Total Postoperative Recovery) was
created with the aim of minimizing the occurrence of postoperative complications,
reducing hospital stays and mortality in surgical patients. Objective: Characterize
postoperative complications and predictors of mortality in patients admitted to the ICU in
the immediate postoperative period. Evaluate adherence to the recommendations of the
ACERTO Project. Methods: Retrospective longitudinal study including adult patients
undergoing surgical procedures admitted in the immediate postoperative period to the
intensive care of a high-complexity university hospital, from March to July 2022. As data
sources for this research, patient records and the hospital's electronic information system
were used. The study variables were divided into categories, which correspond from the
moment of hospitalization to the hospital outcome, and included: sociodemographic,
clinical, epidemiological variables, comorbidities, and data relating to the perioperative
period, such as characteristics of surgical procedures, conduct, postoperative
complications, and hospital outcome. The Simplified Acute Physiology Score 3 (SAPS
3) and Sequential Organ Failure Assessment (SOFA) scores were calculated. The
results of continuous variables were described as mean, standard deviation (SD), or
median and interquartile range (ITQ), depending on the data distribution. Categorical
variables were analyzed using the chi-square test and were presented as absolute and
relative frequencies. The presence of associations between potential risk factors was
presented as an unadjusted odds ratio (OR) and 95% confidence interval (95% ClI),
obtained using the logistic regression model in Stepwise mode (multivariate analysis).
The significance level used was 5%. Results: 202 patients were analyzed, with a median
age of 67 years (ITQ 55-74), male predominance (62.4%) and high prevalence of
comorbidities (87.1%). Hospital mortality was 26.2%. The main characteristics of the
surgical procedures were surgeries performed urgently (52.5%), major surgeries (69.3%)
and clean surgeries (38.6%). General anesthesia was the most frequent (74.8%). The
most frequent surgical procedures were surgeries on the digestive system, attached
organs and abdominal wall (25.7%), followed by surgeries of the central nervous system
(20.3%) and surgeries of the genitourinary system (13.9%). Postoperative complications
occurred in 85.1% of patients and the most frequent were cardiovascular (53.4%),
infectious (49.5%) and gastrointestinal (48.5%). Most complications were associated
with the risk of death, with renal complications (OR 14.09) and the coagulation system
(OR 9.38) standing out. Regarding the ACERTO recommendations, it was observed that
non-compliance with them is related to a greater risk of developing complications. Early
postoperative refeeding occurred in 34.2% of cases and it was observed that the longer
the delay in starting refeeding, the greater the risk of developing complications. Nausea
and vomiting prophylaxis was administered to 61.9% of patients intraoperatively and
96% postoperatively, and postoperative opioid analgesia was associated with a higher
incidence of complications (87.3%). There was no difference between volume
replacement between groups. In the logistic regression analysis, female sex, urgent
surgery and SAPS 3 score were independent risk factors for death. Conclusions:
Postoperative complications had a high incidence, with renal and coagulation system
complications being the main ones associated with the risk of death. Adherence to
ACERTO recommendations such as nausea and vomiting prophylaxis and early



refeeding were associated with a reduction in the frequency of complications. The risk
factors for death found were female sex, SAPS 3 score and urgency surgeries.

Keywords: Postoperative Complications. Hospital Mortality. General Surgery. Intensive
Care Units. Clinical Protocols.
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1. INTRODUGAO

As complicacbes pds-operatérias estdo comumente associadas ao aumento na
morbimortalidade dos pacientes e podem levar ao surgimento de sequelas e a morte [1-
3]. Sabe-se que a mortalidade dos pacientes internados na Unidade de Terapia
Intensiva (UT]I) é variavel, pois depende de fatores relacionados as caracteristicas dos
pacientes, gravidade e evolugédo da doenca [3-7].

Com o intuito de minimizar a ocorréncia de complicagdes e piores desfechos em
pacientes cirurgicos, foram criados programas para acelerar a recuperagao poés-
operatdria em pacientes. Um destes programas ficou conhecido como Projeto ACERTO
(Aceleragdo da Recuperacao Total Pds-operatdria), que engloba inumeras
recomendacdes para melhorar a qualidade da assisténcia ao paciente cirurgico [8-10].

Além disso, tais recomendagdes devem ser incorporadas ao cuidado aos
pacientes cirurgicos na terapia intensiva, visto que muitos pacientes passam pelo

processo de recuperagao pos-operatoria na UTI [3].
1.1 Unidade de Terapia Intensiva

A UTI é um ambiente hospitalar que tem como objetivo oferecer suporte vital de
alta complexidade a pacientes graves ou com risco de morte por disfungdes,
especialmente aqueles com possibilidade de recuperagdo e com maiores chances de
sobrevida [11,12]. Tais unidades prestam assisténcia a saude de forma continua,
durante 24 horas por dia, com a atuacédo de equipes multidisciplinares especializadas
[12].

A classificacdo das UTlIs pode ser definida de acordo com o tipo de paciente
(adulto, pediatrico ou neonatal) ou com o nivel de ateng&o ou grau de complexidade dos
recursos necessarios para manter o suporte de vida dos pacientes [12].

A instabilidade clinica € um dos principais pontos a serem avaliados para
admissdo em UTI, visto que tal condi¢ao esta diretamente relacionada a necessidade
de monitorizacao intensiva e suporte para disfungdes organicas [11]. Pacientes que
apresentam tais caracteristicas s&do considerados como pacientes criticos ou

gravemente enfermos [12].
1.2 Mortalidade em UTI

Sabe-se que a mortalidade dos pacientes internados em UTI é variavel, pois
depende de fatores relacionados as caracteristicas dos pacientes, gravidade e evolugao
da doenca [4-6].
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Estudos realizados em UTI brasileiras evidenciam essa variabilidade nas taxas
de mortalidade [4-6]. Um estudo multicéntrico realizado em 78 unidades de terapia
intensiva no Brasil e incluindo 59.693 pacientes descreve a média da taxa de
mortalidade geral de 14,4% [4]. Em dados de quatro unidades do estado de Sergipe a
mortalidade encontrada foi de 32,1%, observando-se uma diferenga estatisticamente
significativa para as variaveis idade (mediana de 67 anos), além de algumas
comorbidades [5]. Taxas de mortalidade proximas a 29% foram encontradas em uma
unidade do estado de Santa Catarina [6].

No Brasil, o projeto UTls Brasileiras foi criado em 2015 pela Associagcido de
Medicina Intensiva Brasileira (AMIB) com o objetivo de caracterizar o perfil
epidemiolégico das UTls brasileiras e com isso aprimorar estratégias que possam
impactar na qualidade da assisténcia ao paciente critico. Atualmente, esse banco de
dados conta com informagdes de 1.621 UTIs, totalizando 22.633 leitos e apresentando
uma mortalidade hospitalar de 27,29% [7].

Estudo realizado em dois hospitais universitarios do Reino Unido evidenciou que
apenas um terco dos pacientes cirurgicos de alto risco que evoluiram a 6bito foram
admitidos na UTI no pds-operatério. Tal fato sugere que a ndo admissao na UTI nos
pos-operatoério imediato contribui para piores desfechos [13]. Portanto, a admissao na
UTI no pods-operatério imediato desenvolve papel fundamental na recuperagao dos
pacientes cirargicos, especialmente aqueles que possuem alto risco para o

desenvolvimento de complicagdes e morte [13].

1.3 Complicacoes pos-operatoérias

A cada ano muitos pacientes sao submetidos a procedimentos cirurgicos, muitas
vezes sem intercorréncias. Entretanto, parte deles podem desenvolver complicagdes
pos-operatérias que sdo capazes de ter consequéncias, como aumento no tempo de
internacdo, sequelas irreversiveis e até mesmo o ébito [1].

A cirurgia é uma intervencao terapéutica crucial, a qual pode colaborar para o
aumento da sobrevida e expectativa de vida de muitos pacientes em todo o mundo. Nas
descrigcbes da literatura global, a taxa de mortalidade pds-operatéria € baixa, variando
de 1% a 4%. No entanto, 13% dos procedimentos cirurgicos apresentam alto risco de
complicacdes, sendo responsaveis por 80% das mortes pds-operatdrias [2].

A sepse é uma das complicagdes pds-operatdrias mais comuns em um estudo
realizado em vinte e uma UTls brasileiras [14]. Outro estudo semelhante, o qual avaliou

a epidemiologia e desfecho de pacientes cirurgicos em 29 UTls brasileiras, identificou
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que as complicagdes pos-operatérias mais frequentes foram as cardiovasculares
(16,9%), as renais (15,8%), as respiratérias (8,2%) e as neuroldgicas (7,7%) [15].

O manejo das complicagdes pds-operatérias na UTI por meio de programas de
acompanhamento dos pacientes com foco na deteccdo precoce, tratamento e
prevencao de complicagdes € fator determinante para o desfecho do paciente [3]. O
Projeto ACERTO — Aceleragao da Recuperagio Total Pdés-operatoria — € um dos
programas cujo foco é a aceleragdo da recuperagcédo pos-operatéria e prevencado de

complicacbes [8].

1.4 Projeto ACERTO

O Projeto ACERTO é um protocolo multimodal de cuidados, cuja proposta é
aprimorar os cuidados perioperatérios com base nas melhores evidéncias cientificas,
otimizando a recuperagdo pos-operatoria de pacientes, impactando na reducido do
tempo de permanéncia hospitalar, custos hospitalares, complicagcdes pds-operatorias e
mortalidade [8-10].

Criado em 2005 por um grupo de pesquisa do Conselho Nacional de
Desenvolvimento Tecnoldgico e Cientifico / Brasil (CNPq) na Universidade Federal do
Mato Grosso (UFMT), o Projeto ACERTO foi baseado no protocolo Europeu Enhanced
Recovery After Surgery (ERAS) [16]. O ERAS surgiu em 1990 e sugeriu modificagcdes
nos tradicionais cuidados perioperatorios pautado nas melhores evidéncias cientificas
[8].

Com isso, as recomendacdes do protocolo ERAS foram adaptadas para a
realidade nacional pelo Projeto ACERTO e foram definidos os principais componentes
do protocolo ACERTO [8-10]:

° Informagao pré-operatoria;

° Terapia nutricional perioperatéria;

° Uso de probioticos e simbidticos;

° Abreviacgéo do jejum pré-operatorio;

° Preparo mecénico do célon para casos selecionados;

° Videocirurgia;

° Restricdo ao uso de cateter nasogastrico (CNG) e drenos;
° Analgesia multimodal perioperatéria;

° Prevencao de nauseas e vomitos intra e pés-operatorios;
° Restricao hidrica intravenosa no intra e pés-operatorios;
° Realimentacao precoce no pos-operatério;

° Mobilizagao ultra precoce;
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° Auditoria e avaliagéo dos resultados.

A informacao pré-operatéria consiste na educacdo para pacientes que serao
submetidos a procedimentos cirurgicos, a fim de melhorar a adesido as orientagdes
fornecidas na visita pré-anestésica, favorecendo melhor resultado no pds-operatério
[10,17].

As recomendacbes para a terapia nutricional no perioperatério contemplam
desde programas de pré-habilitacdo antes da cirurgia em pacientes de maior risco, com
avaliacdo do estado nutricional, uso de suplementos proteicos, imunonutrientes,
abreviagao do jejum pré-operatério, realimentacéo pos-operatoria precoce e até mesmo
a terapia nutricional especializada no pds-operatdrio por via enteral ou parenteral [18].

Assim como o uso de prebidticos, probidticos e simbidticos sao responsaveis por
mediar a resposta imunoldgica a infecgdes, manter a integridade da mucosa intestinal e
reduzir o numero de complicacbes pos-operatérias, infeccbes [19] e o tempo de
internacao hospitalar [10,19-20].

Para a abreviacdo do jejum pré-operatério, o projeto ACERTO recomenda a
reducado do tempo de jejum de seis horas para alimentos solidos e a ingestédo de liquidos
claros ricos em carboidratos duas horas antes da indugao anestésica [17]. Uma revisao
da Cochrane, incluindo vinte e dois ensaios clinicos randomizados, evidenciou que essa
abreviagao do jejum pré-operatorio é segura e ndo aumenta o risco de aspiragdo [21].
Essa conduta reduz a ansiedade dos pacientes, aumentando o conforto e satisfagao.
Além disso, diminui a resposta organica ao trauma cirurgico, acelerando o processo de
recuperacgao do paciente [8,15].

O preparo mecéanico do colon em cirurgias colorretais nao traz beneficios ao
paciente, quando comparado em pacientes com nenhum preparo; portanto, pode ser
abolido com seguranga [22,23].

A abordagem minimamente invasiva por meio de técnicas laparoscépicas e
roboticas reduz o tamanho da incis&o cirurgica e consequentemente a resposta orgénica
ao estresse cirurgico [10].

O uso de cateter nasogastrico (CNG) e drenos como rotina deve ser
descontinuado. Pacientes que fizeram uso de CNG apresentaram os mesmos
resultados que aqueles que nao o fizeram, pois a descompressao gastrica tem mostrado
pouca redugdo na incidéncia de complicagcbes como a deiscéncia e vazamentos
anastomosticos [8,10]. Além disso, sua utilizacdo pode retardar o inicio da
realimentagao pos-operatoéria [10]. Quanto a presenca de drenos, estes podem se tornar

uma fonte de contaminacao das feridas fechadas por sutura [8].
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A aplicacao da analgesia multimodal durante o periodo perioperatorio tem papel
fundamental na aceleracdo da recuperacado dos pacientes, com objetivo de reduzir o
uso de opioides e minimizar a incidéncia de nauseas e vdmitos pds-operatorios, prurido
e depressao respiratoria [10].

Somado a isso, a profilaxia de nauseas e vomitos no pds-operatorio (NVPO) é
um elemento de extrema importancia que tem sido amplamente discutido nas
recomendacdes do Projeto ACERTO [10]. No entanto, essa profilaxia deve ser iniciada
precocemente nos periodos pré-operatério e intraoperatorio [10].

A restricdo hidrica intravenosa diminuiu a ocorréncia de complicagdes poés-
operatorias em grande parte dos pacientes [17,24]. O recomendado é que ndo seja
ultrapassado o volume de 30mL/Kg em vinte e quatro horas e que haja um
monitoramento do estado volémico para oferecer o adequado suporte a cada paciente
[10].

A realimentacao pos-operatoéria precoce foi associada a uma menor incidéncia
de complicacbes e reducdo no tempo de internagcado hospitalar [10]. O atraso na
realimentacdo pods-operatdria pode levar a uma infusdo excessiva de fluidos
endovenosos ocasionando nauseas, vomitos e prolongando o tempo de ileo [10].

Por fim, a recomendacédo da mobilizagao ultra precoce no pds-operatdrio com
estimulo a deambulacao e permanéncia fora do leito provocam melhora na ventilagao,
circulacao e perfusao [10].

A implementacgéo de um protocolo como o ACERTO tem evidenciado impactos
positivos na recuperagao poés-operatoria dos pacientes [25,26]. Portanto, torna-se
imprescindivel conhecer a realidade das instituicbes que aplicam estes protocolos e
avaliar os indicadores ACERTO por meio de auditorias [8,10].

Um dos primeiros estudos sobre o impacto deste protocolo foi realizado por
Aguilar-Nascimento em 2005, incluindo pacientes submetidos a cirurgias abdominais
eletivas, em duas fases, sendo a primeira antes da implementagcdo do ACERTO e a
segunda apés a implementacdo do ACERTO. Os principais achados foram a redugao
do tempo de jejum pré-operatério e diminuicdo na administracdo de fluidos
endovenosos, assim como uma redugao de duas a trés vezes na ocorréncia de infecgao
de sitio cirurgico e de complicagdes pods-operatérias [25]. A adesdo as condutas do
ACERTO em pacientes de um hospital de trauma esteve associada com uma diminuigéo

no tempo de internagao hospitalar [26].
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1.5 Justificativa

Segundo a Organizagdo Mundial da Saude (OMS), os cuidados ao paciente
cirargico sdo um componente essencial ao sistema de saude em todo o mundo. O
crescimento das intervengdes cirurgicas a cada dia vem impactando cada vez mais nos
sistemas de saude, visto que interferem diretamente na sobrevida e qualidade de vida
dos pacientes [27].

As complicagdes pds-operatorias séo frequentes em aproximadamente 25% dos
pacientes e pelo menos metade dos danos que ocasionam essas complicagdes sao
considerados evitaveis. Diversas iniciativas da Organizacdo Mundial da Saude (OMS)
surgiram a fim de abordar a seguranca do paciente. A primeira delas teve inicio em
2005, com o primeiro “Desafio Global para a Segurancga do Paciente” abordando o tema
“Assisténcia Limpa é Assisténcia Segura” cujo enfoque foi a higienizagdo das maos. Em
2008, foi langcada a segunda iniciativa intitulada como “Cirurgias Seguras Salvam Vidas”,
como foco na prevencao de infeccbes e complicacdes relacionadas aos procedimentos
cirurgicos e por fim, foi lancado em 2017 a terceira iniciativa com o tema “Medicac¢ao
sem danos” sobre o uso seguro e racional dos medicamentos [27-28].

A implementagao de um protocolo multimodal como o Projeto ACERTO é uma
dessas iniciativas e possibilita aprimorar os cuidados perioperatérios com base nas
melhores evidéncias cientificas [10].

Os estudos sobre essa tematica sdao fundamentais para qualificar as equipes
multidisciplinares que atuam na assisténcia aos pacientes cirurgicos, proporcionando
maior nivel de seguranca durante o periodo perioperatério e minimizando a ocorréncia
de complicacbes e consequentemente a mortalidade. Desta forma, conhecer os fatores
de risco para o desenvolvimento de complicacbes e para a morte € essencial para a
elaboragdo de estratégias que possam impactar positivamente no desfecho dos

pacientes.
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2. OBJETIVOS
2.1. Geral

O objetivo deste estudo foi caracterizar as complicagdes pds-operatorias e os
preditores de mortalidade em pacientes admitidos na UTI em pds-operatério imediato.

Avaliar a adesao as recomendagdes do Projeto ACERTO.

2.2. Especificos

° Caracterizar os aspectos epidemiolégicos e sociodemograficos dos pacientes em
pos-operatério admitidos em UTI no periodo do estudo;

° Caracterizar as complicacbes poés-operatérias mais frequentes em pacientes
internados em UTI;

° Avaliar a adesao as recomendacdes do Projeto ACERTO nos pacientes incluidos
no estudo;

° Identificar os fatores de risco relacionados ao desenvolvimento das complicacbes
pos-operatérias durante a internacédo na UTI;

° Analisar os fatores preditores de mortalidade dos pacientes cirurgicos internados
na UTI no pds-operatorio;

° Avaliar a taxa de mortalidade dos pacientes.
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3. METODOS
3.1. Delineamento e local do estudo

Estudo longitudinal retrospectivo realizado no Hospital Universitario (HU) da
Universidade Estadual de Londrina (UEL), que atua em conjunto com o Centro de
Ciéncias em Saude (CCS) no desenvolvimento de ensino, pesquisa e extensdo de
servicos a comunidade. O HU-UEL constitui o maior hospital publico no norte do Parana,
localizado no municipio de Londrina.

No ano de 2022, a estrutura do hospital contava com duzentos e oitenta e quatro
leitos de enfermaria para adultos, e setenta e seis leitos de terapia intensiva adulto,
sendo seis deles pertencentes ao Centro de Tratamento de Queimados (CTQ) e os
demais destinados a pacientes clinicos e cirtrgicos. E importante lembrar que, no
periodo do estudo, houve variabilidade no niumero de leitos de UTI durante a pandemia
de COVID-19.

Além disso, no ano de 2022, o HU permaneceu como referéncia para
atendimento aos casos de COVID-19 no municipio de Londrina e regido, contando com
1.573 internacdes pela doenga, de acordo com dados do Nucleo de Epidemiologia do
HU. Durante esse periodo, o numero de leitos especificos para COVID foi variavel e
sofreu alteragdes conforme as necessidades técnicas do periodo, inclusive nas U.T.I.
Ademais, contou com o apoio do Hospital de Retaguarda do HU com cinquenta e seis
leitos de enfermaria e o setor de terapia intensiva, com doze leitos para atendimento
exclusivo aos casos de COVID.

De acordo com dados do setor de estatistica, naquele mesmo ano, foram
atendidos municipios das 22 Regionais de saude do Parana (totalizando 276
municipios). O setor do Pronto Socorro adulto realizou cerca de 26.308 atendimentos,
que correspondem a 86,3% do total de atendimentos, com 17.744 internagbes nos
setores de atendimento adulto (88,7% do total de internagdes).

Foram realizadas 12.177 cirurgias no ano de 2022. No periodo do estudo, entre
marc¢o e julho, foram realizados 5.359 procedimentos cirurgicos. Quanto aos numeros
de internagbes na UTI, foram 3.127 pacientes admitidos durante o ano de 2022 e no

periodo do estudo foram 1.249 pacientes.
3.2. Populacao e amostra do estudo

A populacdo do estudo foi composta por pacientes adultos em pdés-operatério

imediato admitidos em unidade de terapia intensiva.
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A amostragem foi de conveniéncia, composta por pacientes adultos submetidos
a procedimentos cirurgicos e admitidos nas UTI do HU-UEL em pés-operatério imediato,
no periodo de marco a julho de 2022.

Os critérios de inclusdo foram todos os pacientes adultos com idade = 18 anos
submetidos a procedimentos cirurgicos e admitidos em pds-operatério imediato nas UTI
e permaneceram internados por um periodo minimo de 24 horas na UTI.

Foram excluidos do estudo pacientes submetidos a cirurgias obstétricas ou
paliativas, vitimas de traumas, reoperagdes de pacientes ja incluidos no estudo na

mesma internacéo e os que realizaram procedimentos endovasculares.
3.3. Coleta de dados

Como fontes de dados para esta pesquisa, foram utilizados os prontuarios dos
pacientes e o sistema eletrbnico de informagdes do hospital do estudo. O grupo de
pesquisadores foi composto por cinco enfermeiras capacitadas sobre o tema do estudo
para seguir o mesmo padréo de coleta.

Para a coleta de dados, foi usado um instrumento de coleta do tipo formulario
elaborado pelas pesquisadoras apresentado no Apéndice 1.

A coleta de dados foi realizada em duas etapas: a primeira consistiu na coleta
de dados do sistema de prontuario eletrénico do hospital. A segunda coleta de dados
ocorreu no Setor de Arquivos Médicos (SAME) do HU, mediante consulta aos

prontuarios e documentos fisicos de registro de dados da hospitalizagao.
3.4. Variaveis do estudo

As variaveis do estudo foram divididas em categorias listadas a seguir, que

correspondem desde o momento da internagéo até o desfecho hospitalar.
3.4.1. Variaveis sociodemograficas, clinicas e epidemiolégicas

° Idade;

° Género;

° Condigdes pré-existentes: histérico ou consumo atual de tabagismo, alcoolismo,
drogas ilicitas;

° Comorbidades: foram consideradas as incluidas na lista do Charlson Comorbidity
Index [29].



25

3.4.2. Variaveis relacionadas as caracteristicas do procedimento cirurgico

° Carater de cirurgia como urgéncia ou eletiva conforme documentado na ficha
cirdrgica;

° Classificagdo do potencial de contaminagao utilizando os critérios do Centers for
Disease Control and Prevention (CDC) [30];

° Porte da cirurgia: classificado em pequeno, médio e grande porte de acordo com
a probabilidade de perda de fluidos e sangramento intraoperatério e o risco de
apresentar complicagdes cardiolégicas [31]. Pequeno porte: cirurgias com baixa
probabilidade de perda, como procedimentos plasticos, mamoplastia e
endoscopia; Médio porte: probabilidade moderada de perda, como ressec¢ao de
carcinoma espinocelular em cabecga e pescoco e protese de quadril em ortopedia;
Grande porte: cirurgias com alta probabilidade de perda de fluidos e sangue, como
procedimentos de emergéncia e vasculares arteriais.

° Procedimento cirdrgico: categorizado pela tabela do Sistema de Gerenciamento
da Tabela de Procedimentos, Medicamentos e Orteses/Proteses e Materiais
Especiais do SUS, conhecida como SIGTAP, instituida pela Portaria N° 321/2007
do Ministério da Saude [32].

3.4.3. Variaveis relacionadas ao periodo perioperatério

° Tempo de jejum pré-operatorio;

° Preparo mecéanico do célon em pacientes submetidos a procedimentos cirdrgicos
colorretais;

° Tipo de anestesia: foram classificadas como geral, neuraxial ou combinada de
acordo com o tipo de anestesia aplicada aos pacientes, podendo ter ocorrido de
forma simultinea em um mesmo paciente;

° Administracdo de medicagbes: uso de opioides, analgésicos simples, anti-
inflamatérios nao esteroidais (AINES) e antieméticos no intraoperatério
documentadas na ficha anestésica do paciente e no pds-operatério documentadas
no prontudrio do paciente;

° Reposicao volémica: avaliada pelo volume de solugéo cristaloide infundida
durante o procedimento cirurgico documentado na ficha anestésica e a infusdo no
pos-operatério documentada no prontuario do paciente, categorizada de acordo
com a recomendagao do Projeto ACERTO de até 30 mL/Kg no intra e pos-

operatorio [15];
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° Transfusdo sanguinea: necessidade de transfusdo de hemacias ou qualquer
componente sanguineo no pré-operatério, intraoperatorio, pés-operatorio na UTI
documentado no prontuario do paciente;

° Sangramento intraoperatério: presenca de sangramento no periodo
intraoperatério documentado na ficha anestésica e cirurgica;

° Uso de drogas vasoativas: necessidade de droga vasoativa no periodo
intraoperatério ou no pés-operatorio. Foram consideradas as seguintes
medicagdes: noradrenalina, dobutamina, dopamina e vasopressina;

° Profilaxia antimicrobiana: administracdo de antimicrobianos no periodo
perioperatério, iniciando o esquema profilatico durante a indugao anestésica, dose
de manutencdo durante o ato operatério e suspensdo apos o término, ou no

maximo apos 24 horas de uso [33].
3.4.4. Variaveis relacionadas a internag¢ao na UTI e hospitalizagcao

° Variaveis fisioldgicas: sinais vitais, exames laboratoriais, balanco hidrico (BH);

° Necessidade de oxigenoterapia: foram considerados os diversos dispositivos para
oxigenoterapia, incluindo métodos invasivos e nado invasivos, tais como cateter
nasal, mascara de Venturi, mascara de alto fluxo, mascara de nebulizagao
continua, ventilagdo mecéanica (VM) por tubo orotraqueal ou traqueostomia,
inclusive os parametros da VM;

° Inicio da realimentac&o no pds-operatdrio: tempo que o paciente levou para iniciar
a realimentacao oral ou enteral apés o procedimento cirurgico na UTI, o tempo foi
dividido em intervalos conforme as recomendagdes do projeto ACERTO: até 6
horas, 6 a 12 horas, 12 a 24 horas, 24 a 48 horas, acima de 48 horas ou nao
realimentou. A realimentagao imediata foi considerada quando a mesma ocorreu
em até 6 horas apés a cirurgia;

° Foram considerados como desfecho primario a avaliagdo da mortalidade na saida
hospitalar. Como desfechos secundarios avaliou-se a ocorréncia de complicagbes
pos-operatoérias, o tempo de permanéncia na UTI e hospitalar e a mortalidade na
UTl,

° Os escores Simplified Acute Physiology Score 3 (SAPS 3) e Sequential Organ
Failure Assesment (SOFA) foram calculados com base nos dados brutos obtidos
do sistema eletronico e prontuarios, utilizando-se os extremos de anormalidade
durante os momentos de avaliagdo. O SAPS foi avaliado na primeira hora de
internacdo na UTI e o SOFA foi avaliado no POI; 1° PO; 2° PO; 3° PO e ultimo dia

de internacao de UTI.
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3.4.5. Complicagoes poés-operatorias

° Infecciosas: foram consideradas a Pneumonia, Infeccdo do Trato Urinario (ITU),
Infeccdo de Corrente Sanguinea (ICS) e Infeccao do Sitio Cirurgico (ISC) de
acordo com os Critérios Diagnosticos de Infeccdo Relacionada a Assisténcia em
Saude (IRAS) do Ministério da Saude [34]. Sepse e o choque séptico foram
caracterizados de acordo com a conferéncia The Third International Consensus
Definitions for Sepsis and Septic Shock (Sepsis-3) [35];

° Complicacbes Cardiovasculares: caracterizadas pela presenca de arritmias,
diagnéstico de insuficiéncia cardiaca ou infarto agudo do miocardio registrado pelo
meédico responsavel pelo paciente, choque: definido como hipotensao refrataria a
reposicao volémica com necessidade de agentes vasopressores (exceto choque
séptico), trombose venosa profunda confirmada por exames de imagem,
tromboembolismo pulmonar confirmado por angio tomografia computadorizada;

° Complicacbes Respiratdrias: congestdo pulmonar, hipdxia, broncoespasmo,
pneumotorax;

° Complicagbes Cirurgicas: foram consideradas ruptura de anastomose ou
deiscéncia, comunicagdo anormal entre superficies epiteliais ou ruptura da
anastomose, fistula, reoperacao: pacientes que foram submetidos a reoperagao
no mesmo sitio cirurgico durante a mesma internacdo, sangramento grave:
definido como perda sanguinea decorrente do procedimento cirdrgico que cursou
com instabilidade hemodindmica ou queda de hemoglobina;

° Complicacbes Gastrointestinais: intolerancia a alimentacdo até 5 dias apds a
cirurgia, necessidade de nutricdo parenteral (NPT), ileo prolongado ou paralitico,
nauseas e vomitos (NV);

° Renais: injuria renal aguda dialitica, ndo dialitica e doencga renal cronica agudizada
documentada em prontuario;

° Complicagbes Neuroldgicas: acidente vascular encefalico confirmado por
tomografia computadorizada, convulsao, delirium;

° Coagulagao: presenca de alteragbes nos exames laboratoriais evidenciando
trombocitopenia, coagulagéo intravascular disseminada (CIVD);

° Eletroliticas: presenca de disturbios eletroliticos, evidenciados por alteragcdes em

exames laboratoriais e necessidade de tratamento.
3.5. Aspectos éticos

O presente estudo foi submetido e aprovado pelo Comité de Etica em Pesquisa
Envolvendo Seres Humanos da UEL (CEP-UEL) com o parecer n° 3.900.546; CAAE n°:
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28310420.6.0000.5231. Esta pesquisa obteve dispensa do Termo de Consentimento
Livre e Esclarecido justificada pelo delineamento e objetivos do estudo. O autor declara
que desenvolveu a pesquisa de acordo com a Resolugcdo do Conselho Nacional de

Saude/MS n° 466 de 12 de dezembro de 2012, respeitando os principios éticos vigentes.
3.6. Anadlise estatistica

A determinacdo da normalidade da distribuicAdo das variaveis foi realizada
atraves do teste de Shapiro-Wilk. Os resultados das variaveis continuas foram descritos
como média, desvio padrao (DP) ou mediana e intervalo interquartilico (ITQ),
dependendo da distribuicdo dos dados. O teste t de Student foi utilizado para
comparacdo das meédias das variaveis continuas com distribuicdo normal e
homogeneidade de variancias, e o teste ndo paramétrico (teste U de Mann-Whitney) foi
aplicado para dados com distribuicdo ndo normal e/ou heterogeneidade de variancias.
As variaveis categéricas foram analisadas com o teste de qui-quadrado e foram
apresentados como frequéncia absoluta e relativa.

A presenca de associagdes entre potenciais fatores de risco (variaveis
independentes) e a variavel dependente (desfecho hospitalar) foi apresentada como
odds ratio (OR) ndo-ajustado e intervalo de confianga de 95% (IC 95%), e foram obtidas
através do modelo de regressao logistica em modo Enter (analise bivariada). A seguir,
para a analise multivariada, foi utilizado o modelo hierarquico de regressao logistica em
modo Stepwise. Os potenciais fatores de risco foram definidos pela plausibilidade
bioldgica.

A andlise de sensibilidade e especificidade do escore SOFA para a
discriminacdo do desfecho foi realizada pela curva ROC. Os resultados foram
apresentados como area sob a curva, com o intervalo de confianga de 95% e o ponto
de corte. Para testar as diferencas estatisticamente relevantes entre as curvas, as
diferencgas das suas areas foram calculadas duas a duas através do método de DelLong.

O nivel de significancia utilizado foi de 5%. A analise foi realizada utilizando-se
o0 programa MedCalc® Statistical Software version 22.018 (MedCalc Software Ltd,
Ostend, Belgium; https://www.medcalc.org; 2024).
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4, ARTIGO CIENTIFICO A SER SUBMETIDO A REVISTA Intensive Care

Medicine (Instrugées aos autores: ANEXO 1)

TITULO: COMPLICAGOES POS-OPERATORIAS E ADESAO AO PROJETO
ACERTO EM PACIENTES CIRURGICOS ADMITIDOS EM UNIDADES DE TERAPIA
INTENSIVA

4.1 Resumo

Objetivo: Analisar a frequéncia e tipos de complicagbes poOs-operatorias, adesao as
recomendacdes do projeto ACERTO e os fatores de risco para morte hospitalar.
Métodos: Estudo longitudinal retrospectivo incluindo pacientes adultos submetidos a
procedimentos cirurgicos e admitidos em pds-operatorio imediato na terapia intensiva
de um hospital universitario, entre margo e julho de 2022. As variaveis do estudo foram
varidveis sociodemograficas, clinicas, epidemiolégicas, comorbidades, dados
referentes ao periodo perioperatorio, tais como caracteristicas dos procedimentos
cirargicos, adesao as recomendacdes do projeto ACERTO, complicagdes pos-
operatodrias, desfecho hospitalar e os escores Simplified Acute Physiology Score 3
(SAPS 3) e Sequential Organ Failure Assesment (SOFA). As variaveis continuas foram
descritas como mediana e intervalo interquartilico (ITQ). A associacao entre fatores de
risco foi apresentada como odds ratio (OR) nao-ajustado e intervalo de confianca de
95% (IC 95%), obtidas por meio do modelo de regresséao logistica em modo Stepwise.
O nivel de significancia foi de 5%. Resultados: Foram analisados 202 pacientes, com
mediana de idade de 67 anos (ITQ 55-74), predominancia do sexo masculino (62,4%) e
a maioria com comorbidades (87,1%). A mortalidade hospitalar foi de 26,2%. As
principais caracteristicas dos procedimentos cirurgicos foram cirurgias realizadas em
carater de urgéncia (52,5%), cirurgias de grande porte (69,3%) e limpas (38,6%). Os
procedimentos cirurgicos mais frequentes foram as cirurgias do aparelho digestivo
(25,7%), cirurgias do sistema nervoso central (20,3%) e cirurgias do aparelho
geniturinario (13,9%). As complicacbes pds-operatérias ocorreram em 85,1% dos
pacientes e as mais frequentes foram as cardiovasculares (53,4%), infecciosas (49,5%)
e gastrointestinais (48,5%). A maioria das complicacdes foram associadas com o risco
para morte, destacando-se a renais (OR 14,09) e do sistema de coagulagédo (OR 9,38).
Quanto as recomendacgdes do ACERTO, observou-se que o0 ndo cumprimento destas
estd relacionado com maior risco para o desenvolvimento de complicagdes. A
realimentagao precoce pés-operatéria ocorreu em 34,2% dos casos e observou-se que
quanto maior a demora no inicio da realimentagdo, maior foi o risco para o
desenvolvimento de complicagdes. A profilaxia de nauseas e vomitos foi administrada
em grande parte dos pacientes em 61,9% dos pacientes no intraoperatério e 96% no
pds-operatoério, € a analgesia com opioides no pos-operatério foi associada com maior
incidéncia de complicacdes (87,3%). Na analise da regressao logistica, o sexo feminino,
cirurgia de urgéncia e a pontuagdo no SAPS 3 foram fatores de risco independentes
para a morte. Conclusées: As complicacdes pos-operatorias apresentaram alta
incidéncia e foram associadas ao risco de morte. A adesao as recomendacgdes do
ACERTO como a profilaxia de nduseas e vomitos e a realimentagdo precoce foram
associadas a reducao na frequéncia de complicagdes. Os fatores de risco para a morte
encontrados foram sexo feminino, pontuagéo no SAPS 3 e cirurgias de urgéncia.

Palavras-chave: Complicagdes pds-operatérias. Mortalidade hospitalar. Cirurgia geral.
Unidade de Terapia Intensiva. Protocolos Clinicos.
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4.2 Introdugao

As complicacbes pos-operatérias estdo comumente associadas ao aumento na
morbimortalidade dos pacientes e podem levar ao surgimento de sequelas e
consequentemente ao obito [1]. O aumento na expectativa de vida, a presenca de
comorbidades e o porte da cirurgia sao fatores determinantes para o desenvolvimento
das complicacgées [2,3].

Estudo realizado em hospitais do Reino Unido revelou que 75,4% dos o6bitos no
periodo pos-operatdrio ocorrem em pacientes de alto risco, sendo que apenas um tergo
desses pacientes foram internados na Unidade de Terapia Intensiva (UTI) em algum
momento no pds-operatorio [4].

A elevada mortalidade dos pacientes cirurgicos, na maioria dos casos, pode
estar relacionada a disfungédo de multiplos 6rgaos e sistemas (DMOS) [5]. Portanto, faz-
se necessario conhecer os fatores de risco para complicagcdes e associados ao pior
prognostico, fato que pode impactar na decisao para admissao do paciente na terapia
intensiva [5].

Novas perspectivas no manejo perioperatorio surgiram com o projeto
multicéntrico Europeu denominado Enhanced Recovery After Surgery (ERAS), cujo
objetivo foi diminuir o indice de complicagées cirurgicas, acelerando a recuperag¢ao dos
pacientes. No Brasil, o projeto intitulado como Aceleracdo da Recuperacéo Total Pds-
operatoria (ACERTO) segue os principios do programa ERAS e fundamentado no
paradigma da medicina baseada em evidéncias [6].

As principais condutas indicadas pelo projeto ACERTO s&o a redugéao de fluidos
endovenosos no perioperatério, analgesia pés-operatéria, profilaxia e controle de
vomitos pds-operatorios, abreviagdo do jejum pré-operatorio, realimentagéo precoce no
pos-operatério, informacgao pré-operatdria, uso restrito de drenos e sondas em cirurgia,
deambulagao ultraprecoce no pés-operatério, abolicao do preparo mecanico de rotina
do cdélon e uso racional de antibioticos em cirurgia [6].

A utilizacdo de programas voltados a seguranga do paciente diminuiu o tempo
de internacao hospitalar e as taxas de infecgdo do sitio cirurgico [7], assim como a
morbidade hospitalar [8]. Portanto, a utilizagao das estratégias do projeto ACERTO no
periodo perioperatdrio pode influenciar positivamente no desfecho do paciente.

Desta forma, o objetivo deste estudo foi analisar a frequéncia e tipos de
complicacbes pds-operatorias, adesdo as recomendagdes do projeto ACERTO e os

fatores de risco para morte hospitalar em UTI.
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4.3 Métodos

Estudo longitudinal retrospectivo, com amostragem de conveniéncia, incluindo
todos os pacientes adultos com 18 anos ou mais, submetidos a procedimentos
cirurgicos e admitidos no pds-operatério imediato nas UTI de um hospital universitario
de alta complexidade do norte do Parana, no periodo de margo a julho de 2022, e que
permaneceram internados na UTI no minimo por 24 horas.

Foram excluidos do estudo: pacientes submetidos a cirurgias obstétricas ou
paliativas, vitimas de traumas, reoperagdes de pacientes ja incluidos no estudo na
mesma internagao e pacientes que realizaram procedimentos endovasculares.

Como fontes de dados para esta pesquisa, foram utilizados os prontuarios dos
pacientes e o sistema eletronico de informacgdes do hospital do estudo. Para a coleta de
dados, foi utilizado um instrumento de coleta do tipo formulario elaborado pelas
pesquisadoras. O grupo de pesquisadores foi composto por cinco enfermeiras
capacitadas sobre o tema do estudo para minimizar erros de coleta.

As variaveis do estudo foram divididas em categorias listadas a seguir, que
correspondem do momento da internacao até o desfecho hospitalar.

e Variaveis sociodemograficas, clinicas e epidemiolégicas: idade; género;
condicbes pré-existentes (histoérico ou consumo atual de tabagismo, alcoolismo,
drogas ilicitas); comorbidades listadas no Charlson Comorbidity Index [9].

e Variaveis relacionadas ao procedimento cirurgico: carater de cirurgia como
urgéncia ou eletiva conforme documentado na ficha cirargica; classificacédo do
potencial de contaminacao utilizando os critérios do Centers for Disease Control
and Prevention (CDC) [10]; Porte da cirurgia classificado em pequeno, médio e
grande porte, conforme a perda de fluidos, sangramento intraoperatério e o risco
de apresentar complicagbes cardiolégicas [11]; Procedimento cirurgico
categorizado pela tabela do Sistema de Gerenciamento da Tabela de
Procedimentos, Medicamentos e Orteses/Proteses e Materiais Especiais do SUS,
conhecida como SIGTAP, instituida pela Portaria N° 321/2007 do Ministério da
Saude [12].

e Variaveis relacionadas ao periodo perioperatério: tempo de jejum pré-
operatdrio; transfusdo sanguinea; preparo mecanico do célon em pacientes
submetidos a procedimentos cirurgicos colorretais; tipo de anestesia; analgesia
com opioides, analgésicos simples e anti-inflamatorios ndo esteroidais (AINES);
antieméticos; reposicao volémica categorizada de acordo com a recomendacao do

Projeto ACERTO de até 30 mL/Kg [6]; sangramento intraoperatorio: presencga de
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sangramento no periodo intraoperatdrio documentado na ficha anestésica e
cirdrgica; uso de drogas vasoativas; profilaxia antimicrobiana.

e Variaveis relacionadas a internagcdao na UTI e hospitalizagao: variaveis
fisioldgicas como sinais vitais, exames laboratoriais, balangco hidrico (BH);
necessidade de oxigenoterapia e ventilagdo mecanica (VM); inicio da
realimentagao no pés-operatorio; desfecho primario foi a avaliacido da mortalidade
hospitalar; desfechos secundarios avaliou-se a ocorréncia de complicacdes pos-
operatdrias, o tempo de permanéncia na UTI e hospitalar; o escore Simplified
Acute Physiology Score 3 (SAPS 3) foi avaliado na primeira hora de internacéo na
UTI e o escore Sequential Organ Failure Assesment (SOFA) foi avaliado nos dias
de internagao na UTI.

° Complicagbes pos-operatoérias: infecciosas; cardiovasculares; respiratorias;
cirdrgicas; gastrointestinais; renais; neurolégicas; do sistema de coagulagdo e

eletroliticas.

A determinacao da normalidade da distribuicdo das variaveis foi realizada através
do teste de Shapiro-Wilk. Os resultados das variaveis continuas foram descritos como
média, desvio padrao (DP) ou mediana e intervalo interquartilico (ITQ), dependendo da
distribuicdo dos dados. O teste t de Student foi utilizado para comparacao das médias
das variaveis continuas com distribuicdo normal e homogeneidade de variéncias, e o
teste ndo paramétrico (teste U de Mann-Whitney) foi aplicado para dados com
distribuicdo ndo normal e/ou heterogeneidade de variancias. As variaveis categoricas
foram analisadas com o teste de qui-quadrado e foram apresentados como frequéncia
absoluta e relativa.

A presengca de associagdes entre potenciais fatores de risco (variaveis
independentes) e a variavel dependente (desfecho hospitalar) foi apresentada como
odds ratio (OR) ndo-ajustado e intervalo de confianga de 95% (IC 95%), e foram obtidas
através do modelo de regresséao logistica em modo Enter (analise bivariada). A seguir,
para a analise multivariada, foi utilizado o modelo de regressao logistica em modo
Stepwise. Os potenciais fatores de risco foram definidos pela plausibilidade biolégica. O
nivel de significancia utilizado foi de 5%. A analise foi realizada utilizando-se o programa
MedCalc® Statistical Software version 22.018 (MedCalc Software Ltd, Ostend, Belgium;
https://www.medcalc.org; 2024).

O presente estudo foi submetido e aprovado pelo Comité de Etica em Pesquisa
Envolvendo Seres Humanos da UEL (CEP-UEL) com o parecer n° 3.900.546; CAAE n°:
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28310420.6.0000.5231. Esta pesquisa obteve dispensa do Termo de Consentimento

Livre e Esclarecido justificada pelo delineamento e objetivos do estudo.
4.4 Resultados

No periodo do estudo, foram admitidos 614 pacientes cirdrgicos nas UTI, sendo
que destes, 202 contemplaram os critérios de inclusao para o estudo. Foram excluidos
412 pacientes pelos respectivos critérios: 89 deles foram reoperagbes de pacientes ja
incluidos no estudo, 108 pacientes que permaneceram na UTI por menos de 24 horas,
188 foram vitimas de trauma, 05 apresentavam dados faltantes no prontuario que
impossibilitaram a coleta e 22 deles foram outros procedimentos cirdrgicos (obstétricos,
captacao de orgaos para doacao e curativos) (Figura 1).

Quanto as caracteristicas dos pacientes, a mediana de idade foi de 67 anos (ITQ
55-74), com predominéncia do sexo masculino (62,4%) e a maioria com presenca de
comorbidades. As principais comorbidades apresentadas foram a Hipertenséo Arterial
Sistémica (HAS), Diabetes Mellitus (DM) e Cardiopatia. Dentre os habitos de vida, o
mais frequente foi o tabagismo (Tabela 1).

A média do tempo de internagao na UTI foi de 2 (ITQ 1-8) dias e a mediana do
tempo de internagdo hospitalar foi de 13 (ITQ 5-29) dias. As readmissdes na UTI
aconteceram em 10,4% dos casos. A mortalidade hospitalar encontrada neste estudo
foi de 26,2%.

As principais caracteristicas dos procedimentos cirurgicos foram de carater de
urgéncia, grande porte e limpas. O tipo de anestesia mais comum foi a anestesia geral
(Tabela 1). As cirurgias do aparelho digestivo, 6rgdos anexos e parede abdominal foram
as mais frequentes, seguidas pelos procedimentos do sistema nervoso central e
periférico e cirurgias do aparelho geniturinario (Tabela 1).

Durante o periodo intraoperatério, 18,1% dos pacientes necessitaram de
transfusao sanguinea e o sangramento intraoperatorio ocorreu em 72,1% dos pacientes.
A profilaxia antimicrobiana foi administrada em 76,1% dos pacientes.

A tabela 2 mostra as recomendagdes do projeto ACERTO avaliadas neste
estudo. A realimentagao pos-operatoéria foi imediata em 34,2% (Tabela 2). Foi observado
aumento da frequéncia de complicagbes com a demora para o inicio da realimentagao
(p=0,001).

O tempo de jejum pré-operatorio foi descrito em apenas 64 pacientes (minimo
de 273 e maximo de 1.500 minutos). Muitos pacientes ndao apresentavam o registro de
tal informacgéo no prontuario, mesmo que muitas vezes registrada a permanéncia do

jejum, porém sem o registro do tempo exato. O tempo de jejum pré-operatério foi maior
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nos pacientes nao sobreviventes com mediana de 855 minutos (ITQ 556-1110) quando
comparado aos pacientes sobreviventes com mediana de 610 (ITQ 541-880; p =
0,0290).

A reposigao volémica no intraoperatério ocorreu em 95,2% dos pacientes. Os
pacientes sobreviventes receberam maior quantidade de volume de cristaloides
(mediana de 1.350 mL, ITQ 950-2.000) quando comparados aos pacientes nao
sobreviventes (mediana de 1.000mL, ITQ 500-1.750; p = 0,0265).

O saldo do BH nos pacientes do grupo nao sobreviventes foi maior do que os
pacientes do grupo sobreviventes no POI, 1° PO e 2° PO (Figura 2).

A reposig¢ao volémica no intraoperatério € no pés-operatdrio imediato foi menor
ou igual a 30 mL/Kg na maioria dos pacientes, sem diferenga entre os pacientes com
presencga ou ndo de complica¢des (Tabela 2).

A profilaxia de nauseas e vdmitos conforme a recomendacdo do projeto
ACERTO esteve presente em 61,9% dos pacientes no intraoperatério e em 96% no pos-
operatodrio. Além disso, os pacientes nos quais essa recomendacgao foi realizada no
intraoperatério apresentaram menos complicagées quando comparados aos pacientes
que nao a receberam (p = 0,027) (Tabela 2).

Em relagdo a analgesia no intraoperatério, observou-se que os opioides foram
0s analgésicos mais comuns, seguido pelos analgésicos simples e anti-inflamatérios
nao-esteroidais (AINES) (Tabela 2).

O uso de opioides para analgesia foi mais frequente no periodo pés-operatério,
€ 0s pacientes que receberam esse tipo de analgesia apresentaram mais complicagbes
do que os pacientes em que ela ndo foi administrada (p = 0,0121) (Tabela 2).

Neste estudo, o preparo de colon foi avaliado em 57 pacientes, cujos
procedimentos cirurgicos eram colorretais. Foi mais frequente nao ser realizado preparo
do colon para cirurgia (89,3%) e nao houve relagdo com o desenvolvimento de
complicacgbes (p=0,4857) (Tabela 2).

A ocorréncia de complicagbes pds-operatérias esteve presente em 85,1% dos
pacientes, sendo 69,2% nos pacientes sobreviventes e 30,8% nos pacientes nao
sobreviventes.

As principais complicagdes apresentadas foram: as cardiovasculares (53,4%),
as infecciosas (49,5%) e as gastrointestinais (48,5%). Cabe ressaltar que apesar das
complicacbes cirurgicas nao serem as mais frequentes, ainda estiveram presentes em
37,1% dos pacientes. As demais complicagdes pos-operatorias foram: renais (28,7%),
respiratorias (18,8%), eletroliticas (12,4%), neuroldgicas (10,9%) e do sistema de

coagulagéao (4,0%).
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As principais complicagbes cardiovasculares foram: o choque (77,8%), as
arritmias (21,3%) e a trombose venosa profunda (9,2%).

Nas complicacdes infecciosas, os focos mais comuns foram Pneumonia (PNM)
(36%) e Infeccao do Trato Urinario (ITU) (34%). O choque séptico foi a apresentacéo
inicial em 42% dos casos.

O ileo prolongado ou paralitico foi a complicagao gastrointestinal mais frequente,
atingindo 43,9% dos pacientes. Seguido pela intolerancia a alimentacéo (30,6%), a
ocorréncia de vémitos pés-operatoérios (17,3%) e a necessidade de Nutricdo Parenteral
(NPT) (11,2%).

As complicagbes cirurgicas mais frequentes foram: reoperacdo (58,7%),
necessidade de transfusdo sanguinea apds procedimento cirurgico (44%), ruptura de
anastomose ou deiscéncia (34,7%) e sangramento grave (26,7%).

Em um contexto geral, as complica¢des pos-operatorias estiveram associadas
ao pior desfecho. As complicagdes renais apresentaram maior risco de 6bito do que as
demais complicagdes, aumentando em 14 vezes o risco para o 6bito. As complicacdes
do sistema de coagulacao ficaram em segundo lugar, seguidas pelas complicagbes
cardiovasculares, eletroliticas, infecciosas e respiratorias (Tabela 3).

Na analise da regressao logistica, o sexo feminino, cirurgia de urgéncia e a
pontuacdo do SAPS 3 na primeira hora da admissdo na UTI foram fatores de risco
independentes para o 6bito na saida do hospital (Tabela 4).

A analise da curva ROC para avaliacao do desempenho do escore SOFA como
preditor de mortalidade hospitalar comparou a pontuacao do escore SOFA durante a
permanéncia na UTI. Nessa curva, o escore SOFA no 3° PO apresentou maior poder
de discriminagdo quando comparado aos demais (Figura 3). O escore SAPS 3
(Simplified Acute Physiology Score 3) também foi avaliado pela andlise da curva ROC,
apresentando bom desempenho como preditor de mortalidade na admissao na UTI
(Figura 4).

4.5 Discussao

Neste estudo foi realizada a caracterizagdo dos pacientes cirurgicos admitidos
em poés-operatorio imediato nas UTI em um hospital de alta complexidade, assim como
as complicagbes poés-operatdrias, a mortalidade e as recomendacbes do projeto
ACERTO..

Os resultados deste estudo mostram que as complicacbes poés-operatérias
foram comuns em pacientes admitidos na UTI. As complica¢des renais e do sistema de

coagulagao foram as principais associadas ao o6bito.
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As condutas do Projeto ACERTO foram identificadas em mais da metade dos
pacientes. A adesado as recomendagdes de suporte nutricional e analgesia estiveram
associados com menor incidéncia de complicagdes. Além disso, o saldo do BH foi maior
nos pacientes nao sobreviventes.

Os fatores de risco para o 6bito encontrados foram sexo feminino, pontuagéao no
SAPS 3 e cirurgias de urgéncia, sendo considerados fatores de risco nao modificaveis.

Os critérios de inclusdo dos pacientes deste estudo foram semelhantes aos de
outros autores [13,14], refletindo amostragem semelhante e evidenciando aspectos
clinicos semelhantes como idade elevada, comorbidades, caracteristicas das cirurgias
e complicagoes.

O perfil dos pacientes incluidos nesta pesquisa foi analogo aos resultados de um
estudo realizado em 29 UTls brasileiras, em que a mediana de idade foi de 62 anos (50-
72) e com predominancia do sexo masculino em 53,8% dos pacientes [14], assim como
os achados do estudo SCORIS [13]. A presenca de comorbidades também ocorreu em
80,4% dos casos e a HAS como a mais frequente, tal qual os achados deste estudo
[14]. Assim como neste estudo, a maior parte das cirurgias foram de grande porte e em
carater de urgéncia [13].

Dados da literatura corroboram que a recuperagao pos-operatoria em idosos é
um processo mais lento quando comparado a pacientes mais jovens, fator que
predispde ao desenvolvimento de complicacbes pds-operatdrias e 6bito, ainda mais
quando associados a presenca de comorbidades [15].

A baixa taxa de readmissdo na UTI e tempos curtos de internagdo na mesma
podem indicar melhores resultados e refletir uma assisténcia ao paciente critico
qualidade. Entretanto, em muitos casos essa alta precoce da UTI pode estar associada
a necessidade da rotatividade dos leitos e liberagdo das salas cirdrgicas devido
presenca de pacientes criticos aguardando a liberagao das vagas.

Além disso, o acompanhamento diario apoés a alta da UTI por um time de
especialistas em cuidados criticos, como o Time de Resposta Rapida do hospital de
estudo, pode refletir em menores taxas de readmissao na UTI.

Embora haja a inexisténcia de um protocolo institucional que incorpore as
recomendacdes do Projeto ACERTO no hospital do presente estudo, observou-se que
algumas condutas estao em conformidade com o preconizado por tal projeto.

A realimentacao pds-operatéria precoce e a profilaxia de nduseas e vomitos sao
recomendacdes do ACERTO que demonstraram impacto positivo na evolugdo dos
pacientes. Uma metanalise mostrou que a realimentagcdo precoce em pacientes

ginecolégicas é segura, favorece o retorno do peristaltismo gastrointestinal, diminui o
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risco de complicagdes infecciosas, o tempo de internagdo hospitalar e aumenta a
satisfacdo dos pacientes [16]. Estudo de coorte europeu desenvolvido em 71 centros
evidenciou que a baixa aceitacdo na realimentacdo precoce foi o principal fator
independente para complicacbes pds-operatoérias, reoperagdes nao planejadas e maior
tempo de internagao [17].

Ainda que a reposicao volémica tenha sido administrada de forma restritiva em
grande parte dos pacientes conforme as diretrizes do Projeto ACERTO, ndo houve
associagdo com a reducao de complicagdes. Entretanto, maiores volumes de reposi¢cao
volémica foram associados com a morte hospitalar, assim como descrito por outros
autores [18].

Talvez, a melhor forma de analisar o impacto dos fluidos nos pacientes seja
comparando o saldo do balancgo de fluidos no intraoperatério e pés-operatorio imediato.
Resultados de uma pesquisa, incluindo 479 pacientes submetidos a cirurgias de grande
porte no Brasil, mostraram que o balango de fluidos foi maior no grupo nao
sobreviventes e foram associados a maior tempo de internacéo e risco de complicagdes
[19]. Alguns desses achados sdo semelhantes aos deste estudo, em que o saldo do
balanco de fluidos nos pacientes ndo sobreviventes foi maior quando comparado aos
sobreviventes.

A profilaxia de nauseas e vOmitos realizada no intraoperatério reduziu a
ocorréncia de complicagdes pds-operatérias.

Algumas condutas foram associadas com maior risco para o desenvolvimento
de complicagdes, tais como o tempo de jejum prolongado, o retardo no inicio da
realimentagdo pds-operatdria e a analgesia com opioides [20]. Ademais, estes fatores
podem aumentar a ocorréncia de nauseas e vomitos pés-operatorios (NVPO) [20]. O
efeito dos opioides pode ocasionar efeito dose-dependente prolongado, com
persisténcia da NVPO enquanto permanecer em seu uso [20].

Os resultados deste estudo mostram que as complicagdes pods-operatérias
foram comuns em pacientes admitidos na UTI e a maioria delas esteve associada com
maior risco para a morte, com destaque para as complica¢des renais e do sistema de
coagulagcdo. Assim como os resultados apresentados por outros autores em que a
presenca de complicagdes esteve presente em 57% dos pacientes [21].

As complicagbes cardiovasculares foram as mais frequentes, seguidas pelas
infecciosas, gastrointestinais e cirdrgicas. Assim como o estudo SCORIS, as
complicacdes infecciosas foram frequentes nos pacientes cirurgicos, com destaque para

o choque séptico e os focos infecciosos mais comuns como a PNM e ITU [13].
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Semelhante a outros autores, as complicagbes cardiovasculares se mantém
como a principal complicacdo pés-operatoria [13-14, 22-23], até mesmo na sala de
recuperacao anestésica e esta relacionada diretamente com a gravidade dos casos e
maior risco de 6bito [20]. Isto porque grande parte destas complicagbes foram eventos
cardiacos isquémicos, choque com necessidade de drogas vasoativas e arritmias, que
podem ftriplicar o risco de acidente vascular cerebral [22].

Apesar de menos frequentes neste estudo, as complicagcdes renais também
estdo associadas com aumento da morbidade e mortalidade hospitalar [14], mesmo em
pacientes que apresentaram recuperacao completa da funcao renal [14,22]. De uma
forma geral, as complicagdes pos-operatorias reduziram a sobrevida dos pacientes em
69% e podem ter mais impacto na sobrevida dos pacientes do que a determinagao do
risco pré-operatorio e fatores intraoperatorios [24]

A analise multivariada identificou fatores de risco para a morte considerados nao
modificaveis como sexo feminino, a pontuagdo do escore SAPS 3 e cirurgias de
urgéncia. Apesar da predominancia do sexo masculino neste estudo, 0 mesmo nao
apresentou correlagdo com o 6bito e foi considerado como um fator de protegao. Este
achado é um resultado curioso deste estudo, pois apesar de ter sido detectado numa
analise multivariada, é inconsistente com os dados descritos na literatura [13-14]. Trata-
se de um fenbmeno meramente matematico que poderia desaparecer caso o tamanho
da amostra fosse maior.

As cirurgias de urgéncia apresentaram maior probabilidade de morte,
semelhante aos resultados apresentados pelo estudo SCORIS [13]. Isso porque os
pacientes submetidos a esse tipo de cirurgia apresentam necessidade de intervengao
imediata, sem oportunidade para realizar um bom preparo e otimizacao do paciente para
cirurgia, levando a maior risco de morte.

O escore prognostico SAPS 3 destacou-se como fator de risco na analise
multivariada pois obteve maior poder de discriminagado para morte. Este escore tem sido
um bom preditor para mortalidade em pacientes cirurgicos criticos [14].

Com esta amostra nao foi possivel detectar a associagdo das complicagdes
como fator de risco independente para a morte; porém, contribuiram para maior
gravidade dos casos.

Em relagcdo a mortalidade hospitalar existem grandes diferengas quando
comparamos paises desenvolvidos e paises em desenvolvimento. Um estudo de coorte
comparou a taxa de mortalidade em 28 paises europeus. Foram identificadas taxas de
mortalidade elevadas em 4 paises: Polbnia, Letdnia, Roménia e Irlanda (17,9%; 21,5%;
6,8%; 11,2%) quando comparadas ao Reino Unido (3,6%) [25].
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A taxa de mortalidade hospitalar encontrada em UTls brasileiras foi inferior ao
achado desta pesquisa, apresentando respectivamente, taxas de 8,9% e 15% [11,5].
Pacientes submetidos a cirurgias de urgéncia apresentaram valores ainda maiores
(17,86%) quando comparados a pacientes submetidos a cirurgias eletivas (5,05%) [26].

E importante ressaltar que a elevada mortalidade deste estudo pode estar
relacionada as caracteristicas dos pacientes, como idade, comorbidades e
caracteristicas do procedimento cirurgico, assim como evidenciado as cirurgias de
urgéncia apresentam maior risco para a morte. Além disso, a inexisténcia de um
protocolo institucionalizado com foco nas recomendacbes do ACERTO pode ter
contribuido para o aumento da mortalidade hospitalar.

Outros fatores que podem explicar as taxas de mortalidade encontradas neste
estudo foram a elevada proporcédo de procedimentos cirurgicos de urgéncia e as
caracteristicas relacionadas ao quadro clinico do paciente na admissao hospitalar, visto
que muitos deles s&o provenientes da internacdo em outras instituicbes hospitalares e
com maior complexidade. Além disso, o hospital do estudo é referéncia para diversas
especialidades e possui programa de residéncias em cirurgia.

Além de impactar na sobrevida dos pacientes e na qualidade da assisténcia, o
uso de protocolos clinicos favorece o uso eficiente dos recursos [7].

A adesado ao uso de tais protocolos nem sempre é efetiva. Por isso, faz-se
necessario o acompanhamento e auditoria dos casos a fim de identificar as possiveis
falhas nesse processo. Outro fator que pode prejudicar a adesao as recomendacgdes do
Projeto ACERTO, é o desconhecimento sobre tal protocolo por parte da equipe
multiprofissional envolvida no cuidado perioperatdrio ao paciente critico. Portanto, a
criagdo de uma equipe para gerenciamento de protocolos torna-se fundamental para a
implementacao do Projeto ACERTO.

Como limitagbes do estudo observou-se que, apesar do elevado numero de
complicagées, nao foi possivel inclui-las de forma isolada na analise multivariada devido
ao tamanho da amostra, assim como a inclusido de outras variaveis de relevancia clinica
neste modelo. Cabe ressaltar que a coleta de dados com base em prontuarios e
arquivos médicos pode ser falha, devido a auséncia de registro de algumas informacgoes.

Um exemplo disso foi a descricdo de algumas recomendagdes do Projeto do
ACERTO que nao estavam bem descritas nos prontuarios. Por tratar-se de um estudo
unicéntrico e retrospectivo, possui suas limitagdes proprias.

Apesar da diversidade de estudos que abordam as caracteristicas dos pacientes
criticos e grupos especificos de cirurgias, ainda sdo poucos os estudos como este que

descrevem de uma forma ampla os pacientes cirurgicos e a descrigcdo das complicagdes
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na América do Sul e Brasil. Além disso, grande parte desses estudos tem enfoque em
pacientes de alto risco. Diante do exposto, a amostra deste estudo possibilita visao mais
ampla da populacgao cirdrgica na terapia intensiva e suas particularidades. A amostra
deste estudo possibilitou avaliar varias complicagdes, assim como identificar aquelas
que foram consideradas fatores de risco para o obito.

A identificacao dos fatores de risco para o desenvolvimento de complicagdes e
para a morte € de extrema importancia na avaliacdo da qualidade da assisténcia
prestada ao paciente cirurgico critico. A implementacao de protocolos que visam
melhorar a recuperagdo pos-operatdria dos pacientes deve ser priorizada nas
instituicbes hospitalares, a fim de minimizar o desenvolvimento de complicacdes, reduzir

custos, tempo de internagéo e a mortalidade.

4.6 Conclusao

Neste estudo foi encontrada uma alta incidéncia de complicagdes pos-
operatdrias, sendo as complicacbes renais e do sistema de coagulagdo, foram as
principais associadas com a morte.

A alta adesao a algumas condutas do Projeto ACERTO, como a profilaxia para
nauseas e vOmitos, realimentagdo precoce e analgesia estiveram associados com
reducdo na frequéncia de complicagdes. Os fatores de risco para a morte encontrados

foram sexo feminino, pontuagao no SAPS 3 e cirurgias de urgéncia.
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FIGURA 1: Fluxograma dos pacientes incluidos no estudo
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FIGURA 2: Comparacao do saldo do balango hidrico nos pacientes durante o pds-

operatério na UTI
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Legenda: UTI = Unidade de Terapia Intensiva; POI = pés-operatorio imediato; 1° PO = 1° pds-operatorio;
2° PO = 2° pés-operatério; 3° PO = 3° pds-operatério; BH = balango hidrico.
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FIGURA 3: Curva ROC para avaliagao da eficacia do escore SOFA como preditor de

mortalidade no pos-operatério durante a internacéo na UTI
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Legenda: SOFA = Sequential Organ Failure Assessment; UTI = Unidade de Terapia Intensiva; POl = p6s-
operatorio imediato; 1° PO = 1° péds-operatorio; 2° PO = 2° pds-operatério; 3° PO = 3° pds-operatdrio; AUC
= area under the curve ou area sob a curva.



47

FIGURA 4: Curva ROC para avaliagao da eficacia do escore SAPS 3 como preditor de

mortalidade na admissao na UTI
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Legenda: SAPS 3 = Simplified Acute Physiology Score 3; UTI = Unidade de Terapia Intensiva; AUC =
area under the curve ou area sob a curva.



48

TABELA 1: Caracterizacado dos pacientes em pds-operatdrio imediato admitidos
na UTI

Variaveis Frequéncia %
Sexo Masculino 126 62,4
Presenca de Comorbidades 176 87,1
HAS 120 59,4
DM 63 31,2
Cardiopatia 62 30,7
Cancer 39 19,3
DRC 24 11,9
AVE 19 9,4
DPOC 18 8,9
DVP 16 7,9
Hipotireoidismo 15 7,4
HIV/Aids 4 2,0
Cirrose Hepatica 4 2,0
Habitos e vicios

Tabagismo 81 401
Etilismo 46 22,8
Usuario de drogas llicitas 6 3,0
Prioridade da cirurgia

Urgéncia 106 52,5
Eletiva 96 47,5
Porte cirurgico

Grande 140 69,3
Médio 47 23,3
Pequeno 15 7,4
Potencial de contaminacao

Limpa 78 38,6
Potencialmente Contaminada 54 26,7
Contaminada 47 23,3
Infectada 23 11,4
Tipo de anestesia

Anestesia Geral 151 74,8
Anestesia Neuroaxial 33 16,3
Anestesia Combinada 18 8,9

Procedimento cirurgico

Cirurgia do aparelho digestivo,

= . 52 25,7
orgaos anexos e parede abdominal

Clrgr:glla do sistema nervoso central e 41 203
periférico

Cirurgia do aparelho geniturinario 28 13,9
Cirurgia do aparelho circulatorio 23 11,4
Cirurgia toracica 21 10,4
Cirurgia em oncologia 15 7,4
Cirurgia do sistema osteomuscular 10 5,0

Outras cirurgias 4 4,0



Pequenas cirurgias e cirurgias de
pele, tecido subcutaneo e mucosa
Cirurgia de glandulas enddcrinas
Cirurgia do aparelho da viséo
Bucomaxilofacial

NNN N

oo O

[ N N Y

1,0
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Legenda: UTI = Unidade de Terapia Intensiva; HAS = Hipertensao Arterial Sistémica; DM = Diabetes
Mellitus; DPOC = Doenga Pulmonar Obstrutiva Crénica; DRC = Doenga Renal Crbnica; DVP = Doenga
Vascular Periférica; AVE = Acidente Vascular Encefalico; HIV = Virus da Imunodeficiéncia Humana; Aids =

Sindrome da Imunodeficiéncia Adquirida.
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TABELA 2: Analise bivariada dos fatores de risco para complicacbes poés-

operatdrias em pacientes admitidos na UTI

Recomendagodes Total Sem Com p
ACERTO complicacbes complicacoes
Realimentagao poés-

operatoria

Até 6 horas 69 (34,2%) 19 (27,5%) 50 (72,5%) 0,0001*
6 a 12 horas 41 (20,3%) 8 (19,5%) 33 (80,5%)

12 a 24 horas 47 (23,3%) 2 (4,3%) 45 (95,7%)

24 a 48 horas 12 (5,9%) 1(8,3%) 11 (91,7%)

> 48 horas 16 (7,9%) 0 16 (100,0%)

N&o ocorreu 17 (8,4%) 0 17 (100,0%)
Reposigao volémica

intraoperatoria

< 30 mL/Kg 134 (76,1%) 24 (17,9%) 110 (82,1%) 0,3613
> 30 mL/Kg 42 (23,9%) 5(11,9%) 37 (88,1%)
Reposigao volémica

no POI

< 30 mL/Kg 59 (92,2%) 6 (10,2%) 53 (89,8%) 0,4574
> 30 mL/Kg 5 (7,8%) 0 5(100,0%)

Profilaxia de NV no

intraoperatoério

Nao 77 (38,1%) 6 (7,8%) 71 (92,2%) 0,0272
Sim 125 (61,9%) 24 (19,2%) 101 (80,8%)

Profilaxia de NVPO

Nao 8 (4,0%) 1(12,5%) 7 (87,5%) 0,8490
Sim 194 (96,0%) 29 (14,9%) 165 (85,1%)
Analgesia com AINES

intraoperatoério

Nao 90 (44,6%) 10 (11,1%) 80 (88,9%) 0,1813
Sim 112 (55,4% 20 (17,9%) 92 (82,1%)

Analgesia simples

intraoperatorio

Nao 66 (32,7%) 5(7,6%) 61 (92,4%) 0,0433
Sim 136 (67,3%) 25 (18,4%) 111 (81,6%)
Analgesia com

opioides no

intraoperatoério

Nao 28 (13,9%) 4 (14,3%) 24 (85,7%) 0,9279
Sim 174 (86,1%) 26 (14,9%) 148 (85,1%)
Analgesia com

opioides no PO

Nao 21 (10,4%) 7 (33,3%) 14 (66,7%) 0,0121
Sim 181 (89,6%) 23 (12,7%) 158 (87,3%)
Analgesia com nao-

opioides no PO

Nao 163 (80,7%) 21 (12,9%) 142 (87,1%) 0,1087

Sim

39 (19,3%)

9 (23,1%)

30 (76,9%)
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Preparo de célon (em
cirurgias colorretais)

(n=57)
Nao 50 (89,3%) 4 (8,0%) 46 (46) 0,4857
Sim 6 (10,7%) 1(16,7%) 5(83,3%)

Legenda: OR = Odds Ratio; IC = intervalo de confianga; AINES = anti-inflamatérios néo-esteroidais;
ACERTO = Aceleracédo da Recuperagéo Total Pés-operatédria; PO = pos-operatorio; POl = pés-operatorio
imediato; NV = nauseas e vomitos; NVPO = nauseas e vomitos pds-operatorios; UTI = Unidade de Terapia
Intensiva. *Teste chi-quadrado para tendéncia.
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TABELA 3: Analise bivariada das complicagcbes pos-operatérias como fator de

risco para o obito em pacientes admitidos em pds-operatério imediato na UTI

Complicagoes OR IC 95% p

Renais 14,09 6,68 - 29,72 <0,0001
Sistema de coagulacao 9,38 1,83 -48,06 0,0072
Cardiovasculares 4,80 2,29-10,04 <0,0001
Eletroliticas 4,64 2,16 - 9,97 0,0001
Infecciosas 4,01 2,01-8,03 0,0001
Respiratorias 2,16 1,02 -4,55 0,0424
Neuroldgicas 2,13 0,85-5,34 0,1033
Cirurgicas 1,59 0,84 - 3,00 0,1541
Gastrointestinais 1,02 0,55-1,92 0,9268

Legenda: OR = Odds Ratio; IC = intervalo de confianga; UTI = unidade de terapia intensiva
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Tabela 4: Modelo de regresséao logistica para analise dos fatores de risco para

0 6bito em pacientes admitidos no pos-operatorio imediato na UTI

Bivariada Multivariada
Variavel OR IC 95% p OR IC 95% p
Complicagdes 27,30 1,63 -454,98 0,0212
Cirurgia de 8,11 3,57-18,42 <0,0001 3,43 1,39-849 0,0074
urgéncia
SOFA no POI 1,22 1,12-1,32 <0,0001
SAPS 3 1,07 1,05-1,10 <0,0001 1,07 1,04-1,10 <0,0001
Idade 1,01 0,99-1,03 0,1039
Comorbidades 0,77 0,31-1,89 0,5744
Sexo 0,72 0,38-1,36 0,3134 0,37 0,16-0,85 0,0204
masculino

Legenda: OR = Odds Ratio; IC = intervalo de confianga; SAPS 3 = Simplified Acute Physiology Score 3;
SOFA = Sequential Organ Failure Assesment; POl = pés-operatorio imediato; UTI = Unidade de Terapia
Intensiva. Overall model fit: qui-quadrado = 2,68; Teste de Hosmer e Lemeshow = 0,95; area sob a curva
ROC = 0,848 (1C95% = 0,791-0,8955).
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5. CONSIDERAGOES FINAIS

O presente estudo avaliou o perfil dos pacientes cirurgicos admitidos em poés-
operatorio imediato nas UTI em um hospital de alta complexidade, assim como as
complicacbes pds-operatdrias, a adesado as recomendacgdes do Projeto ACERTO e os
fatores de risco para morte.

Os resultados demonstraram uma elevada incidéncia de complicagbes pods-
operatérias e muitas delas apresentando correlagdo com a morte. As complicagdes
renais e do sistema de coagulacéo foram as que apresentaram maior risco de morte.

A alta adesdo a algumas condutas do Projeto ACERTO como a profilaxia para
nauseas e vOmitos, realimentagdo precoce e analgesia estiveram associados com
reducao na frequéncia de complicacées. Os fatores de risco para a morte encontrados
foram sexo feminino, pontuagcédo no SAPS 3 e cirurgias de urgéncia.

Apesar do elevado numero de complicagdes nao foi possivel inclui-las de forma
isolada na analise multivariada devido a limitagao de variaveis em relagdo ao tamanho
da amostra.

Por tratar-se de um estudo de centro unico e retrospectivo, possui suas
limitacbes proprias. Cabe ressaltar que a coleta de dados com base em prontuarios e
arquivos médicos pode ser falha, devido a auséncia de registro de algumas informagdes.

Apesar da diversidade de estudos que abordam as caracteristicas dos pacientes
criticos e grupos especificos de cirurgias, ainda sdo poucos os estudos que descrevem
de uma forma ampla os pacientes cirurgicos e a descricao das complicagdes na América
do Sul e Brasil.

Portanto, este estudo traz relevantes informagdes sobre as complicagdes pos-
operatorias e os fatores de risco para a morte em pacientes admitidos na terapia
intensiva. As recomendacdes do projeto ACERTO ainda sao pouco difundidas em nossa
realidade, pois ndo existem protocolos com tal finalidade implantados nos servigos
locais. Faz-se necessario o desenvolvimento de novas pesquisas para complementar o
conhecimento acerca do impacto das recomendagées do Projeto ACERTO no sul do

Brasil.
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APENCICE 1: INSTRUMENTO DE COLETA DE DADOS

PROJETO DE PESQUISA: FATORES DE RISCO E COMPLICAGOES POS-OPERATORIAS EM PACIENTE ADMITIDOS NA TERAPIA INTENSIVA
PROGRAMA DE POS-GRADUACAO EM CIENCIAS DA SAUDE DOUTORADO
PESQUISADORES: CAROLINE TOLENTINO SANCHES, SILVIA PAULINO RIBEIRO ALBANESE, CINTIA MAGALHAES CARVALHO GRION

Hospital: ( JHCL ( )HEL ( JHU ( )JHAL | UT: | Datadeinternagio: /[ Hora: 3
Dados do Paciente
Iniciais: RG/AT: PRONTUARIO:
Sexo: () Feminino () Masculino DN: / / ( ) | Tipo de Convénio: ( }suUs () Particular

Comorbidades: { )HAS ( )bm ( )DPOC ( )Problemarenal ( )Cardiopatia ( )HIV/AIDS ( )Cancer

( ) Hipotireoidismo  ( ) Cirrose hepatica () Outras comorbidades:

Tratamento oncolégico: ( )Sim (  )Ndo Sesim: ( ) Quimioterapia ( ) Radioterapia
Habitos: () Etilismo ( ) Tabagismo () Usuario de drogas ilicitas
Peso: Altura: IMC:

Pré-operatdrio

Tempo de internacdo antes da cirurgia: Tempo de jejum (horas):

Avaliagdo Nutricional: ( )Sim ( ) N3o Transfus&o sanguinea: ( )Sim ( ) Ndo

Diagnéstico pré-op.:

Cirurgia: ( )Eletiva () Urgéncia Preparo de célon: ( )Sim () Nao () N&o se aplica

Clinica: ( )CG ( )CCP ( )Gastro ( )CAD ( )Cardio ( )Nefro ( )MNeurocir { }Vascular ( )GO ( )CTOR ( )CP( )URO

Outras clinicas:

Classe de Risco de infecgdo: ( )Limpa ( ) Potencialmente contaminada ( ) Contaminada ( )Infectada
Parametros vitais: | PA: [Fc [ FR: T | sAT. 02: HGT:

Intra-operatério
Data da cirurgia: / / ] Inicio da cirurgia: 3 | Término da cirurgia: :
ziir:n (Con)vencional ( )Video ‘ Porte Cir: ( ) Grande ( ) Médio ( }Pequeno | VM: ( )Sim ( )Nao
Procedimento realizado:
Tipo de anestesia: ( )Geral () Raqui () Bloqueio { ) Peridural
Medicagdes utilizadas: ( ) Opidides () AINES () Analgésicos () Antieméticos
Transfusdo sanguinea: ( )Sim ( )CH ( )Plas ( JPlag () Crio () Ndo
Sangramento: ( )Sim () Nao (mL): | Débito drenos (mL):
Reposigédo volémica: ( )Sim ( ) Ndo ( ) Cristalgide: mL () Coléide: mL
DVA: Dose/vazdo: | DVA: Dose/vazdo:
SSVV no INICIO: PA: FC: FR: T: SAT 02: HGT:
SSVV no FINAL: PA: FC: FR: T: SAT 02: HGT:
Antibiético-profilaxia: ( )Sim ( ) Ndo ‘ Qual:

UTI e Desfecho
Data da admissdo na UTI: / / Hora:
Alta da UTI: / / Hora:
Readmissdo na UTI: ( )Sim ( )NZo Data: / / Hora:
Reoperagéo: ( )Sim ( )N3o Data: / / Hora:
Desfecho: ( )Altahospitalar () Obito Data e hora do desfech / / as

Exames laboratoriais
POl 12 PO 22 PO 32 PO D FINAL UTI

Plaquetas
Leucécitos
Creatinina
Bilirrubina
Pa02
pH gasometria
Glasgow
PAM
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Complicagdes Pos-operatorias

Data de Ocorréncia

Observagdes

Infecciosas
( ) Pneumonia nosocomial
( ) Infecgio do trato urinario
( ) Infecgdo de corrente sanguinea
() Infecgdo de sitio cirdrgico
( )Sepse
( ) Choque séptico
Cardiovasculares
{ ) Arritmias
( ) Insuficiéncia cardiaca
( ) Infarto agudo do miocérdio
( ) Parada cardiaca inesperada
( ) Choque Hipotensdo refrataria apesar da ressuscitacéo liquida
necessidade de agentes vasoativos
( ) Tromboembolismo venoso ou embolia pulmonar confirmado por
TC espiral ou cintilografia de perfusdo ou autopsia
( ) Acidente vascular cerebral confirmado por TC
Respiratérias
( ) Edema pulmonar: Sinais radioldgicos de hipertensdo vascular e
sinais clinicos de congestdo:
( ) Falha de extubacgo:
( ) Falha de extubagdo nas 24 horas apds cirurgia ou necessidade de
reintubagdo em 72 horas apos extubagdo
Cirdrgicas
( ) Comunicagdo anormal entre superficies epiteliais ou ruptura da
anastomose demandando re-intervengao
( ) Vazamento de fistula ou anastomose
() Transfusdo de mais de 1 unidade de hemacias ou foi necessaria
( ) Reoperagdo
( ) Sangramento grave
Gastrointestinais
( ) Disfuncgio gastrointestinal
( ) Intolerancia a alimentagdo 5 dias apds a cirurgia ou necessidade de
nutri¢do parenteral
( ) Sinais os sintomas classicos ou piora em relacdo a condigio pré-
operatdria
{ ) Renais
( ) Neuroldgicas
( ) Disttrbios de coagulagdo
( ) Distdrbios eletroliticos
( ) Outras

ATM ( )Sim ( ) Ndo
Inicio: / ol Qual atm? Inicio: Qual atm?
Término: J / Término:
Inicio: / / Qual atm? Inicio: Qual atm?
Término: / i Término:
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Identificacdo: AT:
DO - POI D1-12P0O D2 -22 PO D3-32P0O Dfinal - ULTIMO DIA DE UTI
DATA
Oxigenoterapia ( )Sim ( ) Nido ( )Sim ( ) Nio ( )Sim () Nio ( )Sim ( ) Néo ( )Sim () Nio
( ) Cateter nasal ( ) Cateter nasal () Cateter nasal () Cateter nasal ( ) Cateter nasal
Anotar quantidade em () Mascara Venturi ( ) Mascara Venturi () Mascara Venturi () Méascara Venturi () Mascara Venturi
Litros () Mascara Alto Fluxo () Mascara Alto Fluxo () Mascara Alto Fluxo () Méscara Alto Fluxo () Mascara Alto Fluxo
( JVvM Litros: ( JVvM Litros: ( JVvM Litros: ( )VM Litros: ( JVvM Litros:
Parametros VM Modalidade: Modalidade: Modalidade: Modalidade: Modalidade:
Fio2: Peep: Fio2: Peep: Fio2: Peep: Fio2: Peep: Fio2: Peep:
PCou VC: FR: PCouVC: FR: PCouVC: FR: PC ou VC: FR: PCouVC: FR:
Reposicdo Volémica (mL)
BH - Entradas (em mL)
BH - Saidas (em mL)
Diurese (mL)
Hemodialise ( )Sim ( ) Ndo ( )Sim ( ) Nio ( )Sim () N3o ( )Sim ( ) Néo ( )Sim ( ) Nio
Sangramentos {( )Sim ( ) N&o { )Sim { ) Nio ( )Sim ( )Nao ( )Sim { ) Nao { )Sim { ) Nao
Quantificar em mLou +
Transfus@o sanguinea { )Sim ( ) N&o { )Sim { ) Ndo ( )Sim () Néo ( )Sim { ) N&o { )Sim { ) Nio
Tipo e quantidade
Drenos 1 ( )Sim ( ) Nao ( )Sim ( ) Nao ( )Sim ( ) Nao ( )Sim ( ) Néo ( )Sim () Nao
Débito (mL): Débito (mL): Débito (mL): Débito (mL): Débito (mL):
Drenos 2 ( )Sim () Nao ( )Sim ( ) Ndo ( )Sim ( ) Nao ( )Sim () Nao ( )Sim () Nao
Débito (mL): Débito (mL): Débito (mL): Débito (mL): Débito (mL):
Cateter Nasogastrico ( )Sim ( ) Nao ( )Sim ( ) Nao ( )Sim ( )Nao ( )Sim ( ) Néo ( )Sim ( ) Nao
Débito (mL): Débito (mL): Débito (mL): Débito (mL): Débito (mL):
Vémitos ( )Sim ( )Ndo ( )Sim ( ) Ndo ( )Sim ( )Nio [ )Sim ( ) Ndo ( )Sim () Ndo
Jejum { )Sim ( ) Nado { )Sim { ) Nao ( )Sim () Nao ( )Sim { ) Nao { )Sim { ) Nao
Inicio da realimentacdo ( )Imediato—atébh ( )6alzh ( )12a24h ( )24a48h () Acimade48h
Evacuacdes ( )Sim ( ) Nao ( )Sim ( ) Nao ( )Sim ( )Nao ( )Sim ( )Nao ( )Sim ( ) Nao
Analgesia ( )Sim ( ) Nao ( ) Sim ( ) Nao ( )Sim ( )Nao ( )Sim { ) Nao { )Sim { ) Nao
( )Opidides ( )Outros ( ) Opidides ( )Outros ( )Opidides ( )Outros ( )Opidides ( )Outros ( )Opidides ( )Outros
Antiemético () Sim () Nao ( )Sim ( ) Ndo ( )Sim ( )Nao ( )Sim () Nao ( )Sim ( ) Nao
DVA: Ampolas: Ampolas: Ampolas: Ampolas: Ampolas:
Soro (mL}): Soro (mL}): Soro (mL): Soro (mL): Soro (mL}):
Vazdo: Vazdo: Vazdo: Vazdo: Vazdo:
DVA: Ampolas: Ampolas: Ampolas: Ampolas: Ampolas:
Soro (mL): Soro (mL): Soro (mL): Soro (mL): Soro (mL):
Vazdo: Vazdo: Vazdo: Vazdo: Vazdo:
SOFA score

SAPS 3 score
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ANEXO 1: INSTRUGOES AOS AUTORES DA REVISTA INTENSIVE CARE
MEDICINE

Disponivel em: https://link.springer.com/journal/134/submission-guidelines

Instructions for Authors

General

All papers providing pre-clinical data (experimental, animal, in-vitro, bench studies or
studies without patients) should be submitted to ICM Experimental ICM Experimental/.

It is necessary for you to upload the appropriate EQUATOR checklist for your study.
Please find the appropriate checklist at EQUATOR Network.

All manuscripts undergo review. An initial check is conducted soon after
submission to ensure that all manuscripts comply with the guidelines outlined in
the Instructions for Authors. A pre-evaluation is then performed by the Editor-in-
Chief and one or more Editors to determine which papers are sent for external
peer review. Papers not sent out for review will be immediately rejected.

If you have been invited to revise and resubmit your paper, you should follow
instructions provided by the editor in their decision email. You will be expected to
provide a document where changes from the previous version can be tracked.
Research articles must meet the following criteria:

» The manuscript presents the results of primary scientific research.

* The results have not been published in full elsewhere.

 Analyses are performed to a high technical standard and are described in full in the
manuscript.

» Conclusions are presented in a clear and concise manner and are supported by the
data.

» Manuscripts must be written English using standard scientific terms.
» The research meets all applicable ethical standards.

» The article adheres to appropriate reporting guidelines and community standards for
full data disclosure.

« All conflicts of interest should be clearly stated in the manuscript.

» According to the Uniform Requirements for Manuscripts Submitted to Biomedical
Journals, designation as an author must satisfy three conditions. The author must have:

- Contributed substantially to the conception and design of the study, the acquisition of
data, or the analysis and interpretation of the data.


https://link.springer.com/journal/134/submission-guidelines
http://www.icm-experimental.com/
https://www.equator-network.org/
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- Drafted or provided critical revision of the article.
- Provided final approval of the version submitted for publication.

» Authors of original papers and reviews are requested to provide the following
information:

- A "Take-home message" (two-sentences) which summarizes how the manuscript adds
to current knowledge. This will appear in the final published version of the paper.

- A 140-character Tweet that may appear online via the Intensive Care Medicine website
or social media platforms. This Tweet will not form part of the print version of the
manuscript.

* The role of authors and contributors has recently been clarified by the ICMJE

Types of Papers

ICM is not accepting papers providing pre-clinical data (experimental, animal, in-vitro,
bench studies or studies without patients). These manuscripts should be submitted to
ICM Experimental

ICM Experimental

Original Papers

Research articles must meet the following criteria:
» The manuscript presents the results of primary scientific research
* The results have not been published in full elsewhere

 Analyses are performed to a high technical standard and are described in full in the
manuscript

» Conclusions are presented in a clear and concise manner and are supported by the
data

» Manuscripts must be written in English using standard scientific terms

* The research meets all applicable ethical standards

» The article adheres to appropriate reporting guidelines and community standards for
full data disclosure. In general papers of studies that have been pre-registered or have
a pre-published or approved protocol and analysis plan are prioritized

« All conflicts of interest should be clearly stated in the manuscript

* It is mandatory to upload the appropriate EQUATOR checklist for your study. Please
find the appropriate checklist at EQUATOR Network



http://www.icm-experimental.com/
https://www.equator-network.org/
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» According to the Uniform Requirements for Manuscripts Submitted to Biomedical
Journals, designation as an author must satisfy three conditions. Each author must have:

- Contributed substantially to the conception and design of the study, the acquisition of
data, or the analysis and interpretation of the data

- Drafted or provided critical revision of the article
- Provided final approval of the version submitted for publication

+ A statement detailing the role of each author in the study should be reported in an
appropriate Authorship statement section of the manuscript in compliance with the
ICMJE recommendations.

* At the Editor’s discretion, authors may be asked to reduce the number of authors in the
byline, whenever appropriate. The authors may add a study group name as an author in
the byline and list the study group members in an appropriate footnote in the first page
of the manuscript in order to have their names entered in PubMed as Collaborators.

* In addition to the abovementioned statements an Authorship and Conflict of Interest
form should be completed, signed by each author and uploaded with the manuscript.
The form can be downloaded here.

» A 250-word abstract and 3-5 keywords are required

* Original papers must not exceed 3,000 words and should include no more than 5
illustrations and tables.

» Up to 50 references are permitted. If a higher number of references is needed, explain
the reasons during the submission processes.

* When reporting the results of a randomized controlled trial, author(s) should use the
CONSORT statement as a guide in preparing the manuscript.

* If the authors consider that their manuscript needs to be longer than 3,000 words or
contain more figures or tables, the reasons for this should be justified in the cover letter
to the Editor-in-Chief.

» Supplementary information can be published in electronic supplements without
limitation.

* The journal considers only pre-registered trials. A statement should be reported in the
manuscript.

* The journal does not consider single centre retrospective studies
* IRB/ethical committee approval and patient informed consent statements should be
reported in the manuscript in the Materials and Methods section or in a separate section

at the end of the manuscript

» Authors of original papers and reviews are requested to provide the following
information:


https://www.esicm.org/wp-content/uploads/2019/08/ICM_COI.pdf
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- A “Take-home message” (two sentences) which summarizes how the manuscript adds
to current knowledge. This will appear in the final published version of the paper.

- A 140-character Tweet that may appear online via the Intensive Care Medicine website
or social media platforms. This Tweet will not form part of the print version of the
manuscript

CONSORT-statement

7-Day Profile Publications

* Only high-quality manuscripts providing new findings from large prospective
observational or interventional studies can be submitted as a 7-day profile publication,
allowing important data to be rapidly available in the public domain

» 7-day profile publications are initially assessed by the Editor-in-Chief and Deputy
Editors, and those deemed suitable for this format sent to external reviewers. A decision
will be notified to the authors within 7 working days

» Manuscripts will either be provisionally accepted, rejected or transferred to the standard
peer review process. In the case of provisional acceptance, authors will have one day to
address the reviewers’ comments and resubmit a revised manuscript.

* From a manuscript preparation point of view, please comply with the instructions for
Original Articles

Review Articles, Systematic Reviews, Meta-Analyses

* Review articles should only be submitted after prior consultation with the editors and
are subject to the peer review process. The journal is primarily interested in receiving
systematic reviews and meta-analyses that use high-quality methodology (pre-
registered, published protocol, systematic search, selection and reporting paper) and
address relevant clinical questions not already or completely addressed in the literature.

» Review articles must not exceed 4,000 words and 75 references. Supplementary
information can be published in electronic supplements without limitation.

* Proposals for review articles should be submitted as a two-page outline so that content
can be discussed at an early stage. Review articles must include original tables, figures,
graphs, and other didactic materials. They must provide unique information not available
elsewhere.

* Authorship should comply with the ICMJE recommendation for authorship and the role
of each author should be specified in the first page of the manuscript below the byline.

* At the Editor’s decision, authors may be asked to reduce the number of authors in the
byline whenever appropriate. The authors may add a study group name as an author in
the byline and list the study group members in an appropriate footnote in the first page
of the manuscript in order to have their names entered in PubMed as Collaborators.


http://www.consort-statement.org/
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* In addition to the abovementioned statements an Authorship and Conflict of Interest
form should be completed, signed by each author and uploaded with the manuscript.
The form can be downloaded below.

» Authors of original papers and reviews are requested to provide the following
information:

- A “Take-home message” (two sentences) which summarizes how the manuscript adds
to current knowledge. This will appear in the final published version of the paper.

- A 140-character Tweet that may appear online via the Intensive Care Medicine website
or social media platforms. This Tweet will not form part of the print version of the
manuscript

Two types of reviews are considered: Systematic Reviews and Meta-Analyses (or a
combination of both). It is strongly recommended that systematic reviews and meta-
analyses comply with the PRISMA Statement, which is available

here

Narrative/Scoping Reviews

Narrative/Scoping Reviews should only be submitted after prior consultation with the
Editors and are subject to the peer-review process. They represent the state-of-the-art
in a specific field of research and are prepared by senior authors with a broad knowledge
of the field.

» Narrative reviews should not exceed 4,000 words and 80 references and should contain
figures and tables

» Authorship should not exceed 3 authors, preferably from different centres/countries,
although some exceptions can be made by the Editors on a case by case basis
depending on the topic

* A statement detailing each Author’s role in the study and conflict of interest is mandatory
for all papers

* In addition to the abovementioned statements an Authorship and Conflict of Interest
form should be completed, signed by each author and uploaded with the manuscript.
The form can be downloaded below.

* IRB/ethical committee approval and informed consent statements are not required

* A structured abstract is not required

Conflict of Interest form (Download pdf, 162 kB)

Editorials

 Editorials are always commissioned by the Editors and comment on one or more
articles in the same issue of the Journal. Editorials must not exceed 1,000 words and up
to 15 references, and include a mandatory table or figure.


http://www.prisma-statement.org/
https://media.springer.com/full/springer-instructions-for-authors-assets/pdf/1691916_134_COI%20form%20ICM.pdf
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» Editorials have a maximum of 3 authors
* No abstract
* Conflict of interest disclosure is mandatory for all papers

* Conflict of interest disclosure is mandatory for all papers and should be accompanied
by a form to be signed by each author. The form can be downloaded below.

Conflict or Interest form (Download pdf, 162 kB)

What’s New in Intensive Care?

» What's New articles can only be submitted after invitation by an Editor

 Expert clinicians and scientists are invited to outline the most striking advances in their
field of expertise. The manuscript should focus on the most recent knowledge and
address ICM’s global readership.

» What's New articles are in the format of editorials and typically entitled "What's New in
...". They must not exceed 1,000 words and up to 15 references, and include a mandatory
table or figure. A maximum of three authors is permitted.

 Expert clinicians and scientists are invited to outline the most striking advances in their
field of expertise. The manuscript should focus on the most recent knowledge and
address ICM's global readership.

* No abstract

Understanding the Disease

“Understanding the disease” articles can only be submitted after invitation by an Editor.
Authors should outline a clinical challenge in intensive care medicine and can include a
specific disease state, a syndrome, and a clinical abnormality or an intervention. The
manuscript should communicate best practice in this field in a focused and structured
way that is accessible to a broad group of clinical colleagues, while outlining the most
recent advances.

* They are prepared in the format of editorials and must not exceed 1,000 words and up
to 15 references.

* A single image is mandatory
» A maximum of three authors is permitted
* No abstract is required

Less is more in Intensive Care

,Less is more in Intensive Care“ articles can only be submitted upon invitation by an
Editor.


https://media.springer.com/full/springer-instructions-for-authors-assets/pdf/1691916_134_COI%20form%20ICM.pdf
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They should not exceed 1,000 words and 20 references.
* A maximum of three authors is permitted, preferably from different centres/countries
* No abstract is required

Images

» Submission under the Image section must be of high scientific quality and value as well
as providing didactic and self-explanatory lessons. They must be unique and adhere to
ethical standards with patient/relative approval when appropriate, protection of patient
identity and privacy, and local ethics approval as appropriate.

» The accompanying text must not exceed 200 words. A maximum of four authors is
permitted.

* No abstract or references

» The section is not supposed for the publication of case-reports. The focus is on the
images

Correspondence

Correspondence articles provide an opportunity to debate published articles on ICM. The
Correspondence is aimed at commenting on an ICM article.

» The Correspondence article must not exceed 500 words, 5 references (including the
ICM article which is referred) and 1 figure or table

* The total number of authors should not exceed 5

* At the Editor’s discretion the authors of the commented original article may be invited
to write a reply, which also should not exceed 500 words, 5 references (including the
original ICM article and the related correspondence) and 1 figure or table

Letters to the Editor

* Letters to the editor provide an opportunity to present results of high scientific value
where a short format is most appropriate. Typically, letters are dedicated to small
pilot/feasibility studies and/or preliminary data. They must not exceed 500 words, 5
references and 1 figure or table.

* The journal does not consider case reports or brief reports for publication.

* Authorship of letters to the editor should be limited to 5 authors or less. In case of letters
which stem from an original study with a higher number of authors, a choice must be
made by the authors on the names that should appear in the byline and those that may
appear in a footnote or in a study group

« Study group collaborating authors should be included in the front page but separate
from the byline
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* To the Editor’s discretion the authors may be asked to specify the role of each author
in the article preparation

From the Inside

* From the inside includes poetry, trivia, personal stories, thoughts and memories,
sounding boards, obituaries or other qualitative materials that authors wish to share with
colleagues.

Manuscript Submission

Manuscript Submission

Submission of a manuscript implies: that the work described has not been published
before; that it is not under consideration for publication anywhere else; that its publication
has been approved by all co-authors, if any, as well as by the responsible authorities —
tacitly or explicitly — at the institute where the work has been carried out. The publisher
will not be held legally responsible should there be any claims for compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been
published elsewhere are required to obtain permission from the copyright owner(s) for
both the print and online format and to include evidence that such permission has been
granted when submitting their papers. Any material received without such evidence will
be assumed to originate from the authors.

Online Submission

Please follow the hyperlink “Submit manuscript” and upload all of your manuscript files
following the instructions given on the screen.

Source Files

Please ensure you provide all relevant editable source files at every submission and
revision. Failing to submit a complete set of editable source files will result in your article
not being considered for review. For your manuscript text please always submit in
common word processing formats such as .docx or LaTeX.

Title Page

Please make sure your title page contains the following information.
Title
The title should be concise and informative.

Author information
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. The name(s) of the author(s)

° The affiliation(s) of the author(s), i.e. institution, (department), city, (state),
country

. A clear indication and an active e-mail address of the corresponding author

° If available, the 16-digit ORCID of the author(s)

If address information is provided with the affiliation(s) it will also be published.

For authors that are (temporarily) unaffiliated we will only capture their city and country
of residence, not their e-mail address unless specifically requested.

Large Language Models (LLMs), such as ChatGPT, do not currently satisfy our
authorship criteria. Notably an attribution of authorship carries with it accountability for
the work, which cannot be effectively applied to LLMs. Use of an LLM should be properly
documented in the Methods section (and if a Methods section is not available, in a
suitable alternative part) of the manuscript.

Abstract

Please provide a structured abstract of 150 to 250 words which should be divided into
the following sections:

Purpose (stating the main purposes and research question)
Methods

Results

Conclusion

For life science journals only (when applicable)

° Trial registration number and date of registration for prospectively registered trials
° Trial registration number and date of registration followed by “retrospectively
registered”, for retrospectively registered trials

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.

Statements and Declarations

The following statements should be included under the heading "Statements and
Declarations" for inclusion in the published paper. Please note that submissions that do
not include relevant declarations will be returned as incomplete.

. Competing Interests: Authors are required to disclose financial or non-financial
interests that are directly or indirectly related to the work submitted for publication. Please
refer to “Competing Interests and Funding” below for more information on how to
complete this section.

Please see the relevant sections in the submission guidelines for further information as
well as various examples of wording. Please revise/customize the sample statements
according to your own needs.


https://orcid.org/
https://openai.com/blog/chatgpt/
https://www.springer.com/us/editorial-policies/authorship-principles
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Please note:

. An abstract is not required for Editorials, Short articles such as ‘Focus on, Less
is More in Intensive Care, Understanding the Disease, etc.’

° For details, or to submit an outline of your manuscript, please contact the
Intensive Care Medicine Managing Editor at intensivecaremedicine@unimib.it

Text
Text Formatting

Manuscripts should be submitted in Word.

Use a normal, plain font (e.g., 10-point Times Roman) for text.

Use italics for emphasis.

Use the automatic page numbering function to number the pages.

Do not use field functions.

Use tab stops or other commands for indents, not the space bar.

Use the table function, not spreadsheets, to make tables.

Use the equation editor or MathType for equations.

Save your file in docx format (Word 2007 or higher) or doc format (older Word
versions).

Manuscripts with mathematical content can also be submitted in LaTeX. We recommend
using Springer Nature’s LaTeX template.

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the citation of
a reference included in the reference list. They should not consist solely of a reference
citation, and they should never include the bibliographic details of a reference. They
should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated
by superscript lower-case letters (or asterisks for significance values and other statistical
data). Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.


mailto:intensivecaremedicine@unimib.it
https://www.springernature.com/gp/authors/campaigns/latex-author-support
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Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section
on the title page. The names of funding organizations should be written in full.

Zotero

If you use Zotero, the ICM styling template can be found here.

Scientific style

Generic names of drugs and pesticides are preferred; if trade names are used, the
generic name should be given at first mention.

References

Citation

Reference citations in the text should be identified by numbers in square brackets. Some
examples:

1. Negotiation research spans many disciplines [3].
2. This result was later contradicted by Becker and Seligman [5].
3. This effect has been widely studied [1-3, 7].

Reference list

The list of references should only include works that are cited in the text and that have
been published or accepted for publication. Personal communications and unpublished
works should only be mentioned in the text.

The entries in the list should be numbered consecutively.

If available, please always include DOls as full DOI links in your reference list (e.g.
“https://doi.org/abc”).

° Journal article

Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet L (2009)
Effect of high intensity intermittent training on heart rate variability in prepubescent
children. Eur J Appl Physiol 105:731-738. https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of “et al” in long
author lists will also be accepted:

Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N Engl J Med
965:325-329
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. Article by DOI

Slifka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine production. J
Mol Med. https://doi.org/10.1007/s001090000086

. Book
South J, Blass B (2001) The future of modern genomics. Blackwell, London
. Book chapter

Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of modern
genomics, 3rd edn. Wiley, New York, pp 230-257

° Online document

Cartwright J (2007) Big stars have weather too. IOP Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007

° Dissertation
Trent JW (1975) Experimental acute renal failure. Dissertation, University of California

Always use the standard abbreviation of a journal’s name according to the ISSN List of
Title Word Abbreviations, see

ISSN.org LTWA

If you are unsure, please use the full journal title.

Please note:

References are not necessary for the following sections: Correspondences, Imaging, and
From the inside.

Tables

. All tables are to be numbered using Arabic numerals.

. Tables should always be cited in text in consecutive numerical order.

° For each table, please supply a table caption (title) explaining the components of
the table.

. Identify any previously published material by giving the original source in the form
of a reference at the end of the table caption.

. Footnotes to tables should be indicated by superscript lower-case letters (or

asterisks for significance values and other statistical data) and included beneath the table
body.

Tables for ICM publication should be prepared taking into account the current style of
the journal. Tables that do not exceed the A4 width of a page (portrait format) are
preferred. Decimals should be limited to two digits, unless data require to specify up to
the third or fourth decimal digit (e.g. 0.0004). Unnecessary decimals should be avoided
(e.g. 4.00 should be 4).


http://www.issn.org/services/online-services/access-to-the-ltwa/
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Artwork and lllustrations Guidelines

Electronic Figure Submission

° Supply all figures electronically.
. Indicate what graphics program was used to create the artwork.
° For vector graphics, the preferred format is EPS; for halftones, please use TIFF
format. MSOffice files are also acceptable.
° Vector graphics containing fonts must have the fonts embedded in the files.
° Name your figure files with "Fig" and the figure number, e.g., Fig1.eps.
Line Art
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. Definition: Black and white graphic with no shading.
. Do not use faint lines and/or lettering and check that all lines and lettering within
the figures are legible at final size.
. All lines should be at least 0.1 mm (0.3 pt) wide.
. Scanned line drawings and line drawings in bitmap format should have a

minimum resolution of 1200 dpi.
. Vector graphics containing fonts must have the fonts embedded in the files.
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. Definition: Photographs, drawings, or paintings with fine shading, etc.

. If any magnification is used in the photographs, indicate this by using scale bars
within the figures themselves.

. Halftones should have a minimum resolution of 300 dpi.

Combination Art
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° Definition: a combination of halftone and line art, e.g., halftones containing line

drawing, extensive lettering, color diagrams, etc.
° Combination artwork should have a minimum resolution of 600 dpi.
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Color Art
. Color art is free of charge for online publication.
° If black and white will be shown in the print version, make sure that the main

information will still be visible. Many colors are not distinguishable from one another
when converted to black and white. A simple way to check this is to make a xerographic
copy to see if the necessary distinctions between the different colors are still apparent.
° If the figures will be printed in black and white, do not refer to color in the captions.
. Color illustrations should be submitted as RGB (8 bits per channel).

Figure Lettering

. To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

° Keep lettering consistently sized throughout your final-sized artwork, usually
about 2-3 mm (8-12 pt).

. Variance of type size within an illustration should be minimal, e.g., do not use 8-
pt type on an axis and 20-pt type for the axis label.

° Avoid effects such as shading, outline letters, etc.

. Do not include titles or captions within your illustrations.

Figure Numbering

All figures are to be numbered using Arabic numerals.

Figures should always be cited in text in consecutive numerical order.

Figure parts should be denoted by lowercase letters (a, b, c, etc.).

° If an appendix appears in your article and it contains one or more figures,
continue the consecutive numbering of the main text. Do not number the appendix
figures,"A1, A2, A3, etc." Figures in online appendices [Supplementary Information (Sl)]
should, however, be numbered separately.

Figure Captions

° Each figure should have a concise caption describing accurately what the figure
depicts. Include the captions in the text file of the manuscript, not in the figure file.

. Figure captions begin with the term Fig. in bold type, followed by the figure
number, also in bold type.

° No punctuation is to be included after the number, nor is any punctuation to be
placed at the end of the caption.

. Identify all elements found in the figure in the figure caption; and use boxes,
circles, etc., as coordinate points in graphs.

. Identify previously published material by giving the original source in the form of

a reference citation at the end of the figure caption.

Figure Placement and Size

. Figures should be submitted within the body of the text. Only if the file size of the
manuscript causes problems in uploading it, the large figures should be submitted
separately from the text.

. When preparing your figures, size figures to fit in the column width.

. For large-sized journals the figures should be 84 mm (for double-column text
areas), or 174 mm (for single-column text areas) wide and not higher than 234 mm.
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. For small-sized journals, the figures should be 119 mm wide and not higher than
195 mm.

Permissions

If you include figures that have already been published elsewhere, you must obtain
permission from the copyright owner(s) for both the print and online format. Please be
aware that some publishers do not grant electronic rights for free and that Springer will
not be able to refund any costs that may have occurred to receive these permissions. In
such cases, material from other sources should be used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your figures,
please make sure that

° All figures have descriptive captions (blind users could then use a text-to-speech
software or a text-to-Braille hardware)

. Patterns are used instead of or in addition to colors for conveying information
(colorblind users would then be able to distinguish the visual elements)

. Any figure lettering has a contrast ratio of at least 4.5:1

Please note: General Guidelines

Some general guidelines to prepare figures in the style of the journal:

. Font: Helvetica

° Colours: navy blue #0c385c; light blue #1770b8; light mauve blue #d0d9f0; dark
mauve blue #6b8ac5

. Tables should be preferably vertical within an A4 page. They may be horizontal
if the table size is half an A4 page.

At the Editor’s discretion some figures may be re-drawn. The authors may be asked to
coordinate with the Managing Editor for figures to be re-drawn by the journal illustrator
at no cost for the authors.

Color Art

Color illustrations: Publication of color illustrations is free of charge.

Supplementary Information (SI)

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other
supplementary files to be published online along with an article or a book chapter. This
feature can add dimension to the author's article, as certain information cannot be printed
or is more convenient in electronic form.

Before submitting research datasets as Supplementary Information, authors should read
the journal’s Research data policy. We encourage research data to be archived in data
repositories wherever possible.
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Submission

. Supply all supplementary material in standard file formats.

° Please include in each file the following information: article title, journal name,
author names; affiliation and e-mail address of the corresponding author.

° To accommodate user downloads, please keep in mind that larger-sized files may
require very long download times and that some users may experience other problems
during downloading.

° High resolution (streamable quality) videos can be submitted up to a maximum
of 25GB; low resolution videos should not be larger than 5GB.

Audio, Video, and Animations

Aspect ratio: 16:9 or 4.3

Maximum file size: 25 GB for high resolution files; 5 GB for low resolution files
Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf, mts,
m4v, 3gp

Text and Presentations

° Submit your material in PDF format; .doc or .ppt files are not suitable for long-
term viability.
° A collection of figures may also be combined in a PDF file.

Spreadsheets

. Spreadsheets should be submitted as .csv or .xIsx files (MS Excel).

Specialized Formats

. Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica
notebook), and .tex can also be supplied.

Collecting Multiple Files

. It is possible to collect multiple files in a .zip or .gz file.

Numbering

. If supplying any supplementary material, the text must make specific mention of
the material as a citation, similar to that of figures and tables.

° Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the
animation (Online Resource 3)", “... additional data are given in Online Resource 4”.

. Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf".
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Captions

° For each supplementary material, please supply a concise caption describing the
content of the file.

Processing of supplementary files

° Supplementary Information (Sl) will be published as received from the author
without any conversion, editing, or reformatting.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

° The manuscript contains a descriptive caption for each supplementary material
. Video files do not contain anything that flashes more than three times per second
(so that users prone to seizures caused by such effects are not put at risk)

Ethical Responsibilities of Authors

This journal is committed to upholding the integrity of the scientific record. As a member
of the Committee on Publication Ethics (COPE) the journal will follow the COPE
guidelines on how to deal with potential acts of misconduct.

Authors should refrain from misrepresenting research results which could damage the
trust in the journal, the professionalism of scientific authorship, and ultimately the entire
scientific endeavour. Maintaining integrity of the research and its presentation is helped
by following the rules of good scientific practice, which include®:

° The manuscript should not be submitted to more than one journal for
simultaneous consideration.
° The submitted work should be original and should not have been published

elsewhere in any form or language (partially or in full), unless the new work concerns an
expansion of previous work. (Please provide transparency on the re-use of material to
avoid the concerns about text-recycling (‘self-plagiarism’).

. A single study should not be split up into several parts to increase the quantity of
submissions and submitted to various journals or to one journal over time (i.e. ‘salami-
slicing/publishing’).

. Concurrent or secondary publication is sometimes justifiable, provided certain
conditions are met. Examples include: translations or a manuscript that is intended for a
different group of readers.

° Results should be presented clearly, honestly, and without fabrication,
falsification or inappropriate data manipulation (including image based manipulation).
Authors should adhere to discipline-specific rules for acquiring, selecting and processing
data.

. No data, text, or theories by others are presented as if they were the author’s
own (‘plagiarism’). Proper acknowledgements to other works must be given (this includes
material that is closely copied (near verbatim), summarized and/or paraphrased),
quotation marks (to indicate words taken from another source) are used for verbatim
copying of material, and permissions secured for material that is copyrighted.


https://publicationethics.org/about/our-organisation
https://publicationethics.org/about/our-organisation
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Important note: the journal may use software to screen for plagiarism.

. Authors should make sure they have permissions for the use of software,
questionnaires/(web) surveys and scales in their studies (if appropriate).
° Research articles and non-research articles (e.g. Opinion, Review, and

Commentary articles) must cite appropriate and relevant literature in support of the
claims made. Excessive and inappropriate self-citation or coordinated efforts among
several authors to collectively self-cite is strongly discouraged.

° Authors should avoid untrue statements about an entity (who can be an individual
person or a company) or descriptions of their behavior or actions that could potentially
be seen as personal attacks or allegations about that person.

° Research that may be misapplied to pose a threat to public health or national
security should be clearly identified in the manuscript (e.g. dual use of research).
Examples include creation of harmful consequences of biological agents or toxins,
disruption of immunity of vaccines, unusual hazards in the use of chemicals,
weaponization of research/technology (amongst others).

° Authors are strongly advised to ensure the author group, the Corresponding
Author, and the order of authors are all correct at submission. Adding and/or deleting
authors during the revision stages is generally not permitted, but in some cases may be
warranted. Reasons for changes in authorship should be explained in detail. Please note
that changes to authorship cannot be made after acceptance of a manuscript.

*All of the above are guidelines and authors need to make sure to respect third parties
rights such as copyright and/or moral rights.

Upon request authors should be prepared to send relevant documentation or data in
order to verify the validity of the results presented. This could be in the form of raw data,
samples, records, etc. Sensitive information in the form of confidential or proprietary data
is excluded.

If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher will carry
out an investigation following COPE guidelines. If, after investigation, there are valid
concerns, the author(s) concerned will be contacted under their given e-mail address
and given an opportunity to address the issue. Depending on the situation, this may
result in the Journal’'s and/or Publisher's implementation of the following measures,
including, but not limited to:

. If the manuscript is still under consideration, it may be rejected and returned to
the author.
. If the article has already been published online, depending on the nature and

severity of the infraction:

- an erratum/correction may be placed with the article

- an expression of concern may be placed with the article
- or in severe cases retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of concern or
retraction note. Please note that retraction means that the article is maintained on the
platform, watermarked “retracted” and the explanation for the retraction is provided in a
note linked to the watermarked article.


https://publicationethics.org/about/our-organisation
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° The author’s institution may be informed
° A notice of suspected transgression of ethical standards in the peer review
system may be included as part of the author’s and article’s bibliographic record.

Fundamental errors

Authors have an obligation to correct mistakes once they discover a significant error or
inaccuracy in their published article. The author(s) is/are requested to contact the journal
and explain in what sense the error is impacting the article. A decision on how to correct
the literature will depend on the nature of the error. This may be a correction or retraction.
The retraction note should provide transparency which parts of the article are impacted
by the error.

Suggesting / excluding reviewers

Authors are welcome to suggest suitable reviewers and/or request the exclusion of
certain individuals when they submit their manuscripts. When suggesting reviewers,
authors should make sure they are totally independent and not connected to the work in
any way. It is strongly recommended to suggest a mix of reviewers from different
countries and different institutions. When suggesting reviewers, the Corresponding
Author must provide an institutional email address for each suggested reviewer, or, if this
is not possible to include other means of verifying the identity such as a link to a personal
homepage, a link to the publication record or a researcher or author ID in the submission
letter. Please note that the Journal may not use the suggestions, but suggestions are
appreciated and may help facilitate the peer review process.

Authorship principles

These guidelines describe authorship principles and good authorship practices to which
prospective authors should adhere to.

Authorship clarified

The Journal and Publisher assume all authors agreed with the content and that all gave
explicit consent to submit and that they obtained consent from the responsible authorities
at the institute/organization where the work has been carried out, before the work is
submitted.

The Publisher does not prescribe the kinds of contributions that warrant authorship. It is
recommended that authors adhere to the guidelines for authorship that are applicable in
their specific research field. In absence of specific guidelines it is recommended to
adhere to the following guidelines™:

All authors whose names appear on the submission
1) made substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data; or the creation of new software used in the

work;

2) drafted the work or revised it critically for important intellectual content;
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3) approved the version to be published; and

4) agree to be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately investigated and
resolved.

* Based on/adapted from:

ICMJE, Defining the Role of Authors and Contributors,

Transparency in authors’ contributions and responsibilities to promote integrity in
scientific publication, McNutt at all, PNAS February 27, 2018

Disclosures and declarations

All authors are requested to include information regarding sources of funding, financial
or non-financial interests, study-specific approval by the appropriate ethics committee
for research involving humans and/or animals, informed consent if the research involved
human participants, and a statement on welfare of animals if the research involved
animals (as appropriate).

The decision whether such information should be included is not only dependent on the
scope of the journal, but also the scope of the article. Work submitted for publication may
have implications for public health or general welfare and in those cases it is the
responsibility of all authors to include the appropriate disclosures and declarations.

Data transparency

All authors are requested to make sure that all data and materials as well as software
application or custom code support their published claims and comply with field
standards. Please note that journals may have individual policies on (sharing) research
data in concordance with disciplinary norms and expectations.

Role of the Corresponding Author

One author is assigned as Corresponding Author and acts on behalf of all co-authors
and ensures that questions related to the accuracy or integrity of any part of the work are
appropriately addressed.

The Corresponding Author is responsible for the following requirements:

. ensuring that all listed authors have approved the manuscript before submission,
including the names and order of authors;

. managing all communication between the Journal and all co-authors, before and
after publication;*

° providing transparency on re-use of material and mention any unpublished
material (for example manuscripts in press) included in the manuscript in a cover letter
to the Editor;

° making sure disclosures, declarations and transparency on data statements from
all authors are included in the manuscript as appropriate (see above).


http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://doi.org/10.1073/pnas.1715374115
https://doi.org/10.1073/pnas.1715374115
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* The requirement of managing all communication between the journal and all co-authors
during submission and proofing may be delegated to a Contact or Submitting Author. In
this case please make sure the Corresponding Author is clearly indicated in the
manuscript.

Author contributions

In absence of specific instructions and in research fields where it is possible to describe
discrete efforts, the Publisher recommends authors to include contribution statements in
the work that specifies the contribution of every author in order to promote transparency.
These contributions should be listed at the separate title page.

Examples of such statement(s) are shown below:

* Free text:

All authors contributed to the study conception and design. Material preparation, data
collection and analysis were performed by [full name], [full name] and [full name]. The
first draft of the manuscript was written by [full name] and all authors commented on

previous versions of the manuscript. All authors read and approved the final manuscript.

Example: CRediT taxonomy:

» Conceptualization: [full name], ...; Methodology: [full name], ...; Formal analysis and
investigation: [full name], ...; Writing - original draft preparation: [full name, ...]; Writing -
review and editing: [full name], ...; Funding acquisition: [full name], ...; Resources: [full
name], ...; Supervision: [full name],....

For review articles where discrete statements are less applicable a statement should
be included who had the idea for the article, who performed the literature search and
data analysis, and who drafted and/or critically revised the work.

For articles that are based primarily on the student’s dissertation or thesis, it is
recommended that the student is usually listed as principal author:

A Graduate Student’'s Guide to Determining Authorship Credit and Authorship Order,
APA Science Student Council 2006

Affiliation

The primary affiliation for each author should be the institution where the majority of their
work was done. If an author has subsequently moved, the current address may
additionally be stated. Addresses will not be updated or changed after publication of the
article.

Changes to authorship

Authors are strongly advised to ensure the correct author group, the Corresponding
Author, and the order of authors at submission. Changes of authorship by adding or
deleting authors, and/or changes in Corresponding Author, and/or changes in the
sequence of authors are not accepted after acceptance of a manuscript.


http://credit.niso.org/
https://www.apa.org/science/leadership/students/authorship-paper.pdf
https://www.apa.org/science/leadership/students/authorship-paper.pdf
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° Please note that author names will be published exactly as they appear on
the accepted submission!

° Please make sure that the names of all authors are present and correctly spelled,
and that addresses and affiliations are current.

. Adding and/or deleting authors at revision stage are generally not permitted, but
in some cases it may be warranted. Reasons for these changes in authorship should be
explained. Approval of the change during revision is at the discretion of the Editor-in-
Chief. Please note that journals may have individual policies on adding and/or deleting
authors during revision stage.

. Author identification

. Authors are recommended to use their ORCID ID when submitting an article for
consideration or acquire an ORCID ID via the submission process.

° Deceased or incapacitated authors

° For cases in which a co-author dies or is incapacitated during the writing,

submission, or peer-review process, and the co-authors feel it is appropriate to include
the author, co-authors should obtain approval from a (legal) representative which could
be a direct relative.

. Authorship issues or disputes

° In the case of an authorship dispute during peer review or after acceptance and
publication, the Journal will not be in a position to investigate or adjudicate. Authors will
be asked to resolve the dispute themselves. If they are unable the Journal reserves the
right to withdraw a manuscript from the editorial process or in case of a published paper
raise the issue with the authors’ institution(s) and abide by its guidelines.

Confidentiality

Authors should treat all communication with the Journal as confidential which includes
correspondence with direct representatives from the Journal such as Editors-in-Chief
and/or Handling Editors and reviewers’ reports unless explicit consent has been received
to share information.

Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted
principles of ethical and professional conduct have been followed, authors should include
information regarding sources of funding, potential conflicts of interest (financial or non-
financial), informed consent if the research involved human participants, and a statement
on welfare of animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section
entitled “Compliance with Ethical Standards” when submitting a paper:

. Disclosure of potential conflicts of interest
. Research involving Human Participants and/or Animals
. Informed consent

Please note that standards could vary slightly per journal dependent on their peer review
policies (i.e. single or double blind peer review) as well as per journal subject discipline.
Before submitting your article check the instructions following this section carefully.


https://orcid.org/
https://orcid.org/
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The corresponding author should be prepared to collect documentation of compliance
with ethical standards and send if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-
mentioned guidelines. The author will be held responsible for false statements or failure
to fulfill the above-mentioned guidelines.

Please note:

Before submitting your article check also the specific instructions of ethical standard
adherence for each type of article carefully. You may find such specific instructions in
the chapter Types of Paper.

Disclosure of Potential Conflicts of Interest

Conflicts of interest of all authors must be disclosed in an appropriate section of the
manuscript. In addition to the statement, authors are required to follow the link
https://icmje.org/disclosure-of-interest/, complete the ICMJE Disclosure of Interest and
upload the document in EM as part of their submission.

Research involving human participants, their data or biological material

Ethics approval

When reporting a study that involved human participants, their data or biological material,
authors should include a statement that confirms that the study was approved (or granted
exemption) by the appropriate institutional and/or national research ethics committee
(including the name of the ethics committee) and certify that the study was performed in
accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki
and its later amendments or comparable ethical standards. If doubt exists whether the
research was conducted in accordance with the 1964 Helsinki Declaration or comparable
standards, the authors must explain the reasons for their approach, and demonstrate
that an independent ethics committee or institutional review board explicitly approved the
doubtful aspects of the study. If a study was granted exemption from requiring ethics
approval, this should also be detailed in the manuscript (including the reasons for the
exemption).

Retrospective ethics approval

If a study has not been granted ethics committee approval prior to commencing,
retrospective ethics approval usually cannot be obtained and it may not be possible to
consider the manuscript for peer review. The decision on whether to proceed to peer
review in such cases is at the Editor's discretion.

Ethics approval for retrospective studies

Although retrospective studies are conducted on already available data or biological
material (for which formal consent may not be needed or is difficult to obtain) ethics
approval may be required dependent on the law and the national ethical guidelines of a


https://icmje.org/disclosure-of-interest/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
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country. Authors should check with their institution to make sure they are complying with
the specific requirements of their country.

Ethics approval for case studies

Case reports require ethics approval. Most institutions will have specific policies on this
subject. Authors should check with their institution to make sure they are complying with
the specific requirements of their institution and seek ethics approval where needed.
Authors should be aware to secure informed consent from the individual (or parent or
guardian if the participant is a minor or incapable) See also section on Informed
Consent.

Cell lines

If human cells are used, authors must declare in the manuscript: what cell lines were
used by describing the source of the cell line, including when and from where it was
obtained, whether the cell line has recently been authenticated and by what method. If
cells were bought from a life science company the following need to be given in the
manuscript: name of company (that provided the cells), cell type, number of cell line, and
batch of cells.

It is recommended that authors check the NCBI database for misidentification and
contamination of human cell lines. This step will alert authors to possible problems with
the cell line and may save considerable time and effort.

Further information is available from the International Cell Line Authentication Committee
(ICLAC).

Authors should include a statement that confirms that an institutional or independent
ethics committee (including the name of the ethics committee) approved the study and
that informed consent was obtained from the donor or next of kin.

Research Resource Identifiers (RRID)

Research Resource Identifiers (RRID) are persistent unique identifiers (effectively similar
to a DOI) for research resources. This journal encourages authors to adopt RRIDs when
reporting key biological resources (antibodies, cell lines, model organisms and tools) in
their manuscripts.

Examples:

Organism: Filip1makOMP)Wisi RRID:MMRRC_055641-UCD

Cell Line: RST307 cell line RRID:CVCL_C321

Antibody: Luciferase antibody DSHB Cat# LUC-3, RRID:AB_2722109

Plasmid: mRuby3 plasmid RRID:Addgene_104005

Software: ImageJ Version 1.2.4 RRID:SCR_003070


https://www.ncbi.nlm.nih.gov/biosample/?term=cell%20line%20status%20misidentified%5bAttribute%5d
http://iclac.org/about-iclac/
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RRIDs are provided by the Resource ldentification Portal. Many commonly used
research resources already have designated RRIDs. The portal also provides authors
links so that they can quickly register a new resource and obtain an RRID.

Clinical Trial Registration

The World Health Organization (WHO) definition of a clinical trial is "any research study
that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects on health outcomes". The WHO
defines health interventions as “A health intervention is an act performed for, with or on
behalf of a person or population whose purpose is to assess, improve, maintain, promote
or modify health, functioning or health conditions” and a health-related outcome is
generally defined as a change in the health of a person or population as a result of an
intervention.

To ensure the integrity of the reporting of patient-centered trials, authors must register
prospective clinical trials (phase Il to IV trials) in suitable publicly available repositories.
For example www.clinicaltrials.gov or any of the primary registries that participate in the
WHO International Clinical Trials Reqistry Platform.

The trial registration number (TRN) and date of registration should be included as the
last line of the manuscript abstract.

For clinical trials that have not been registered prospectively, authors are encouraged to
register retrospectively to ensure the complete publication of all results. The trial
registration number (TRN), date of registration and the words 'retrospectively registered’
should be included as the last line of the manuscript abstract.

For clinical trials that have not been registered prospectively, authors are encouraged to
register retrospectively to ensure the complete publication of all results. The trial
registration number (TRN), date of registration and the words 'retrospectively registered’
should be included as the last line of the manuscript abstract.

Standards of reporting

Springer Nature advocates complete and transparent reporting of biomedical and
biological research and research with biological applications. Authors are recommended
to adhere to the minimum reporting guidelines hosted by the EQUATOR Network when
preparing their manuscript.

Exact requirements may vary depending on the journal; please refer to the journal’s
Instructions for Authors.

Checklists are available for a number of study designs, including:
Randomised trials (CONSORT) and Study protocols (SPIRIT)
Observational studies (STROBE)

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P)

Diagnostic/prognostic studies (STARD) and (TRIPOD)



https://scicrunch.org/resources
https://scicrunch.org/resources/about/resource
http://www.clinicaltrials.gov/
https://www.who.int/clinical-trials-registry-platform
http://www.equator-network.org/
http://www.equator-network.org/reporting-guidelines/consort/
http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
http://www.equator-network.org/reporting-guidelines/strobe/
http://www.equator-network.org/reporting-guidelines/prisma/
http://www.equator-network.org/reporting-guidelines/prisma-protocols/
http://www.equator-network.org/reporting-guidelines/stard/
http://www.equator-network.org/reporting-guidelines/tripod-statement/
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Case reports (CARE)
Clinical practice guidelines (AGREE) and (RIGHT)

Qualitative research (SRQR) and (COREQ)

Animal pre-clinical studies (ARRIVE)
Quality improvement studies (SQUIRE)
Economic evaluations (CHEERS)

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’ section
before the reference list under a heading of ‘Ethics approval’.

Examples of statements to be used when ethics approval has been obtained:

* All procedures performed in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national research committee and with
the 1964 Helsinki Declaration and its later amendments or comparable ethical standards.
The study was approved by the Bioethics Committee of the Medical University of A (No.

).

» This study was performed in line with the principles of the Declaration of Helsinki.
Approval was granted by the Ethics Committee of University B (Date.../No. ...).

* Approval was obtained from the ethics committee of University C. The procedures used
in this study adhere to the tenets of the Declaration of Helsinki.

* The questionnaire and methodology for this study was approved by the Human
Research Ethics committee of the University of D (Ethics approval number: ...).

Examples of statements to be used for a retrospective study:

* Ethical approval was waived by the local Ethics Committee of University A in view of
the retrospective nature of the study and all the procedures being performed were part
of the routine care.

» This research study was conducted retrospectively from data obtained for clinical
purposes. We consulted extensively with the IRB of XYZ who determined that our study
did not need ethical approval. An IRB official waiver of ethical approval was granted from
the IRB of XYZ.

* This retrospective chart review study involving human participants was in accordance
with the ethical standards of the institutional and national research committee and with
the 1964 Helsinki Declaration and its later amendments or comparable ethical standards.
The Human Investigation Committee (IRB) of University B approved this study.

Examples of statements to be used when no ethical approval is required/exemption
granted:


http://www.equator-network.org/reporting-guidelines/care/
http://www.equator-network.org/reporting-guidelines/the-agree-reporting-checklist-a-tool-to-improve-reporting-of-clinical-practice-guidelines/
http://www.equator-network.org/reporting-guidelines/right-statement/
http://www.equator-network.org/reporting-guidelines/srqr/
http://www.equator-network.org/reporting-guidelines/coreq/
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/
http://www.equator-network.org/reporting-guidelines/squire/
http://www.equator-network.org/reporting-guidelines/cheers/
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* This is an observational study. The XYZ Research Ethics Committee has confirmed
that no ethical approval is required.

» The data reproduced from Article X utilized human tissue that was procured via our
Biobank AB, which provides de-identified samples. This study was reviewed and deemed
exempt by our XYZ Institutional Review Board. The BioBank protocols are in accordance
with the ethical standards of our institution and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

Authors are responsible for correctness of the statements provided in the manuscript.
See also Authorship Principles. The Editor-in-Chief reserves the right to reject
submissions that do not meet the guidelines described in this section.

Informed consent

All individuals have individual rights that are not to be infringed. Individual participants in
studies have, for example, the right to decide what happens to the (identifiable) personal
data gathered, to what they have said during a study or an interview, as well as to any
photograph that was taken. This is especially true concerning images of vulnerable
people (e.g. minors, patients, refugees, etc) or the use of images in sensitive contexts.
In many instances authors will need to secure written consent before including images.

Identifying details (names, dates of birth, identity numbers, biometrical characteristics
(such as facial features, fingerprint, writing style, voice pattern, DNA or other
distinguishing characteristic) and other information) of the participants that were studied
should not be published in written descriptions, photographs, and genetic profiles unless
the information is essential for scholarly purposes and the participant (or parent/guardian
if the participant is a minor or incapable or legal representative) gave written informed
consent for publication. Complete anonymity is difficult to achieve in some cases.
Detailed descriptions of individual participants, whether of their whole bodies or of body
sections, may lead to disclosure of their identity. Under certain circumstances consent is
not required as long as information is anonymized and the submission does not include
images that may identify the person.

Informed consent for publication should be obtained if there is any doubt. For example,
masking the eye region in photographs of participants is inadequate protection of
anonymity. If identifying characteristics are altered to protect anonymity, such as in
genetic profiles, authors should provide assurance that alterations do not distort
meaning.

Exceptions where it is not necessary to obtain consent:

* Images such as x rays, laparoscopic images, ultrasound images, brain scans,
pathology slides unless there is a concern about identifying information in which case,
authors should ensure that consent is obtained.

* Reuse of images: If images are being reused from prior publications, the Publisher will
assume that the prior publication obtained the relevant information regarding consent.

Authors should provide the appropriate attribution for republished images.

Consent and already available data and/or biologic material
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Regardless of whether material is collected from living or dead patients, they (family or
guardian if the deceased has not made a pre-mortem decision) must have given prior
written consent. The aspect of confidentiality as well as any wishes from the deceased
should be respected.

Data protection, confidentiality and privacy

When biological material is donated for or data is generated as part of a research project
authors should ensure, as part of the informed consent procedure, that the participants
are made aware what kind of (personal) data will be processed, how it will be used and
for what purpose. In case of data acquired via a biobank/biorepository, it is possible they
apply a broad consent which allows research participants to consent to a broad range of
uses of their data and samples which is regarded by research ethics committees as
specific enough to be considered “informed”. However, authors should always check the
specific biobank/biorepository policies or any other type of data provider policies (in case
of non-bio research) to be sure that this is the case.

Consent to Participate

For all research involving human subjects, freely-given, informed consent to participate
in the study must be obtained from participants (or their parent or legal guardian in the
case of children under 16) and a statement to this effect should appear in the manuscript.
In the case of articles describing human transplantation studies, authors must include a
statement declaring that no organs/tissues were obtained from prisoners and must also
name the institution(s)/clinic(s)/department(s) via which organs/tissues were obtained.
For manuscripts reporting studies involving vulnerable groups where there is the
potential for coercion or where consent may not have been fully informed, extra care will
be taken by the editor and may be referred to the Springer Nature Research Integrity
Group.

Consent to Publish

Individuals may consent to participate in a study, but object to having their data published
in a journal article. Authors should make sure to also seek consent from individuals to
publish their data prior to submitting their paper to a journal. This is in particular
applicable to case studies. A consent to publish form can be found

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’ section
before the reference list under a heading of ‘Consent to participate’ and/or ‘Consent to
publish’. Other declarations include Funding, Competing interests, Ethics approval,
Consent, Data and/or Code availability and Authors’ contribution statements.

Please see the various examples of wording below and revise/customize the sample
statements according to your own needs.

Sample statements for "Consent to participate™:
Informed consent was obtained from all individual participants included in the study.

Informed consent was obtained from legal guardians.
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Written informed consent was obtained from the parents.
Verbal informed consent was obtained prior to the interview.
Sample statements for “Consent to publish”:

The authors affirm that human research participants provided informed consent for
publication of the images in Figure(s) 1a, 1b and 1c.

The participant has consented to the submission of the case report to the journal.
Patients signed informed consent regarding publishing their data and photographs.
Sample statements if identifying information about participants is available in the article:

Additional informed consent was obtained from all individual participants for whom
identifying information is included in this article.

Authors are responsible for correctness of the statements provided in the manuscript.
See also Authorship Principles. The Editor-in-Chief reserves the right to reject
submissions that do not meet the guidelines described in this section.

Images will be removed from publication if authors have not obtained informed consent
or the paper may be removed and replaced with a notice explaining the reason for
removal.

After acceptance

Upon acceptance, your article will be exported to Production to undergo typesetting.
Shortly after this you will receive two e-mails. One contains a request to confirm your
affiliation, choose the publishing model for your article, as well as to arrange rights and
payment of any associated publication cost. A second e-mail containing a link to your
article’s proofs will be sent once typesetting is completed.

Offprints

Offprints can be ordered by the corresponding author.

Color illustrations

Publication of color illustrations is free of charge.

Proof reading

The purpose of the proof is to check for typesetting or conversion errors and the
completeness and accuracy of the text, tables and figures. Substantial changes in
content, e.g., new results, corrected values, title and authorship, are not allowed without
the approval of the Editor.

After online publication, further changes can only be made in the form of an Erratum,
which will be hyperlinked to the article.
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Online First

The article will be published online after receipt of the corrected proofs. This is the official
first publication citable with the DOI. After release of the printed version, the paper can
also be cited by issue and page numbers.

Copyright transfer

Authors will be asked to transfer copyright of the article to the Publisher (or grant the
Publisher exclusive publication and dissemination rights). This will ensure the widest
possible protection and dissemination of information under copyright laws.

Open Choice articles do not require transfer of copyright as the copyright remains with
the author. In opting for open access, the author(s) agree to publish the article under the
Creative Commons Attribution Noncommercial License.

Open Choice

In addition to the normal publication process (whereby an article is submitted to the
journal and access to that article is granted to customers who have purchased a
subscription), Springer provides an alternative publishing option: Springer Open Choice.
A Springer Open Choice article receives all the benefits of a regular subscription-based
article, but in addition is made available publicly through Springer’s online platform
SpringerLink.

Copyright and license term — CC BY-NC

Open Choice articles do not require transfer of copyright as the copyright remains with
the author. In opting for open access, the author(s) agree to publish the article under the
Creative Commons Attribution-NonCommercial 4.0 International License

Editing Services
English

How can you help improve your manuscript for publication?

Presenting your work in a well-structured manuscript and in well-written English gives it
its best chance for editors and reviewers to understand it and evaluate it fairly. Many
researchers find that getting some independent support helps them present their results
in the best possible light. The experts at Springer Nature Author Services can help you
with manuscript preparation—including English language editing, developmental
comments, manuscript formatting, figure preparation, translation, and more.

Get started and save 15%

You can also use our free Grammar Check tool for an evaluation of your work.



https://authorservices.springernature.com/go/sn/?utm_source=Website&utm_medium=Springer&utm_campaign=SNAS+Referrals+2022&utm_id=ref2022
https://www.aje.com/grammar-check/?utm_source=Website&utm_medium=Springer&utm_campaign=SNAS+Referrals+2022+GC&utm_id=Grammar+Check
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Please note that using these tools, or any other service, is not a requirement for
publication, nor does it imply or guarantee that editors will accept the article, or even
select it for peer review.

Open access publishing

To find out more about publishing your work Open Access in Intensive Care Medicine,
including information on fees, funding and licenses, visit our Open access publishing

page.




