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RESUMO

Objetivo:A ventilacdo mecéanica (VM) é a técnica de suporte a vida mais utilizada
em pacientes criticos. S8o necessarias indicacdes adequadas para o inicio da VM, e
protocolos sdo necessarios para sua retirada, porque a extubacdo ndo planejada
leva a varios resultados ruins, incluindo problemas respiratorios, problemas
hemodindmicos, aumento da ventilacdo e prolongamento das internagdes
hospitalares.(1-2). Existem algumas UTIs no Brasil que sdo denominadas UTI
(Unidade de Terapia Intensiva) abertas, onde o médico assistente, seja de qualquer
especialidade, tem o dominio na execucao de tarefas dentro da UTI e uma delas é o
momento da extubacdo da VM. Véarios médicos especialistas podem conduzir o
desmame do ventilador na Unidade de Terapia Intensiva (UTI). Nosso objetivo foi
comparar as taxas de desmame bem-sucedido da ventilacdo mecanica (VM) de
acordo com a especialidade médica (cardiologia, neurologia, neurocirurgia, medicina

intensiva, pneumologia e medicina interna).

Desenho: Estudo de coorte.
Local: UTI clinica-cirdrgica de 31 leitos.

Pacientes: individuos dependentes de VM admitidos consecutivamente por> 24

horas por 7 anos.

Resultados: Os desfechos medidos foram comparar a taxa de sucesso nodesmame
da vmconduzidos por diferentes especialidades médicas, verificar o tempo de VM,
verificar o tempo de internacdo na UTI e verificar a taxa de mortalidade entre as
especialidades médicas. Foram coletados 2.469 pacientes durante7 anos, dos quais
1.943 pacientes (78,8%) desmamaram com sucesso. Os resultados foram
controlados para possiveis fatores de confusdo, incluindo idade, gravidade da
doenca (escore APACHE II, SOFA, causa de insuficiéncia respiratéria e medidas
sensoriais (escore de Glasgow).O sucesso do desmame da VM foi significativamente
maior para 0s intensivistas (86,2%), medicina interna(82,9%) e pneumologistas
(81,4%) do que em outros especialistas, e 0s intensivistas apresentaram taxas de
mortalidade na UTI (7,8%) significativamente mais baixas do que as outras

especialidades.



Conclusdes: Pacientes ventilados mecanicamente atendidos por intensivistas
parecem ter maiores taxas de sucesso nodesmame da ventilagdo mecénica e maior
probabilidade de sobrevida do que pacientes atendidos por médicos de outras

especialidades.

Palavras-chave: Desmame. Ventilacdo mecanica. Intensivista. Especialidade

médica.



ABSTRACT

Objective:Mechanical ventilation (MV) is the most commonly used life-support
technique in critically ill patients. Appropriate indications for the onset of MV are
required, andprotocols are required for withdrawal, becauseunplannedextubation
leads to several poor outcomes, including respiratory problems, hemodynamic
problems, increased ventilation, and prolonged hospital stays. There are some UTlIs
in Brazil that are called ICUs (Intensive Care Unit) open, where the attending
physician is of any specialty, has the domain in performing tasks within the ICU
andoneofthemisthe time ofextubationofthevm. Several medical specialists may
conduct ventilator weaning in the intensive care unit (ICU).Various medical
specialists can direct ventilator weaning in the intensive care unit (ICU). Our objective
was to compare the rates of successful weaning from mechanical ventilation
(MV)according to medical specialty (cardiology, neurology, neurosurgery, intensive

care medicine, pulmonology and internal medicine).
Design: Cohort study.
Setting: A 31-bed medical-surgical ICU.

Patients:MV-dependent subjects consecutively admitted to for > 24 hours over 7

years

Measurements and Main Results:The measured outcomes were to compare the
weaning success rate of the womb conducted by different medical specialties, to
verify the time of MV, to verify the length of stay in the ICU and to verify the mortality
rate among the medical specialties. A total of 2,469 patients were collected during 7
years, of which 1,943 patients (78.8%) successfully weaned. Results were controlled
for potential confounders, including age, disease severity (APACHE Il score, SOFA,
cause of respiratory failure, and sensory measures (Glasgow score). MV weaning
success was significantly greater for intensivists (86 , 2%), internal medicine (82.9%)
and pulmonologists (81.4%) than other specialists, and intensivists had significantly

lower ICU mortality rates (7.8%) than other specialties .

Conclusions: Mechanical ventilated patients cared for by intensivists appear to have
higher rates of weaning from mechanical ventilation, and higher survival probability

than do patients cared for by physicians in other specialties.



Keywords:Weaning, Mechanical ventilation, Intensivist, Medical specialty
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1INTRODUCAO

A Ventilagdo Mecanica (VM) é a técnica de suporte a vida mais utilizada em
pacientes criticos [1]. Indicacdes adequadas sdo necessarias para o inicio da VM e
protocolos sdo necessarios para sua retirada, porque a extubacdo ndo planejada
leva a varios desfechos ruins, incluindo problemas respiratorios, problemas
hemodindmicos, aumento da ventilagdo e prolongamento das internacdes
hospitalares [2]. Os pacientes da Unidade de Terapia Intensiva (UTI) passam
metade do tempo total do ventilador sendo desmamados [3], e varios estudos
sugerem que o0 uso de protocolos de desmame do ventilador fornece uma
abordagem padronizada para ajudar os pacientes a reduzir suas estadias na UTI,
reduzindo a duracdo de VM e melhoria dos resultados de morbidade [4].O processo
de desmame da VM pode ocupar até 40% do tempo total da VM [5]. Os protocolos
de desmame sao bem descritos na literatura, com relatos de bons resultados em
termos de reducdo do tempo de desmame [6] com remocdo progressiva do

respirador.

Os critérios pelos quais os médicos determinam se um paciente se recuperou
o suficiente para tolerar a retirada do suporte ventilatério ndo foram claramente
definidos nem avaliados prospectivamente em ensaios clinicos randomizados. Em
vez disso, muitas combinacdes de critérios de avaliacdo subjetivos e objetivos que
podem ser marcadores substitutos de recuperacdo foram empregadas, apesar de
nao terem uma validacdo adequada [7-12]. O Teste de Respiracdo Espontanea
(TRE) é a etapa mais importante do processo de desmame, e 0S pacientes que
toleram o teste inicial devem continuar o TRE por 30 minutos a 120 minutos [5].
Além disso, para pacientes que passam no TRE, a decisdo de extubar deve ser
orientada por julgamento clinico e dados objetivos para minimizar o risco de

reintubacdes desnecessarias [14].

No entanto, o protocolo de desmame pode variar entre instituicbes de saude e
especialidades médicas. Portanto, o objetivo deste estudo foi avaliar as taxas de
sucesso do desmame da ventilagdo mecéanica das diferentes especialidades

médicas no tratamento de pacientes sob ventilacdo mecanica.
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2REVISAO SISTEMATICA DA LITERATURA

As Unidades de Terapia Intensiva (UTIs) constituem-se como um conjunto de
elementos funcionalmente agrupados, destinados ao tratamento de pacientes que
demandam cuidados complexos e especializados, como aqueles acometidos por
insuficiéncias organicas graves, com risco de desenvolvé-las ou sob condi¢bes
criticas de desequilibrios de saude [15-21].Atualmente em UTlIs abertas, a conducéao
do desmame da ventilagdo mecanica ocorre pelo médico assistente do paciente.No
Brasil, existe o0 médico assistente geral que muitas vezes realiza a maioria das
decis@es criticas em relacdo ao paciente, mesmo que ele esteja em uma UTI. Nesse
caso, 0s médicos sdo selecionados de varias especialidades e determinam o
momento da extubacdo. Em resumo, varios especialistas abordam o processo de
desmame da ventilacdo mecanica na UTI de maneira diferente, obtendo resultados
variados.No Brasil, apesar de a Associacdo Brasileira de Terapia Intensiva (AMIB)
recomendar a presenca de intensivistas 24 horas por dia, isso ainda ndo se tornou
rotina, mesmo em grandes hospitais. Algumas UTIs né&o tém residentes e / ou
especialistas no campo, e a escassez desses especialistas é substancial. Uma UTI
pode ser definida como "aberta" ou "fechada", ndo pela presenca ou auséncia de um
intensivista, mas com base no fato de o atendimento ao paciente ser de
responsabilidade do médico na UTI (“fechado") ou do médico quem o enviou para 4,
0 médico ou cirurgidao (“aberto”); nesse caso, o médico da UTI lida apenas com
complicacBes.Como nosso hospital possui uma UTI aberta, alguns médicos néo
intensivistas sdo os médicos que tomam decisbes como as referentes ao desmame
da VM e a determinacéo do horario exato da extuba¢cdo. Ha unanimidade em relacéo
a definicdo de UTlIs fechadas. Essas sdo as unidades nas quais o intensivista € o
assistente que guia o paciente da admissao a alta. O mesmo nao ocorre para UTIs
abertas. A definicdo de UTI aberta varia de acordo com o nivel de qualificacdo do
médico assistente (residente, anestesista, cirurgiao, cardiologista); o periodo em que
0 intensivista auxilia o paciente (horario comercial ou periodo integral)[20].No
hospital referido dessa pesquisa, se enquadra como UTI aberta, onde o intensivista
participa totalmente das decisdes de rotina, deixando apenas alguns turnos noturnos

para o médico nado intensivista.
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Os intensivistas melhoram os resultados realizando intervengfes rapidas na
cabeceira, aplicando estratégias preventivas baseadas em evidéncias (por exemplo,
interrupcdo diaria da sedacdo, ventilacdo de baixo volume na SARA etc.)[16] e
facilitando as atividades da equipe multidisciplinar. Eles obtém sua qualificagéo por
meio de programas de treinamento reconhecidos por suas instituicdes certificadoras
(no Brasil, a Associacdo Medicina Intensiva Brasileira (AMIB) e Associacdo Médica
Brasileira (AMB) e Ministério da Educacdo e Cultura (MEC).As diretrizes da
Sociedade Americana de Medicina Critica recomendam que a assisténcia seja
prestada por intensivistas, em colaboragdo com o médico assistente do
paciente.Nao existe artigo na literatura que compare as taxas de sucesso
conduzidos por diferentes especialidades médicas no desmame da VM; assim,

justifica-se a necessidade dessa pesquisa.
Desmame da ventilagdo mecanica

O conceito de desmame da ventilacdo mecanica significa processo de transi¢ao
da ventilagao artificial para a respiracdo espontaneanos pacientes com mais de 24h
de ventilagdo invasiva[5]. O termo Interrupcdo da VM refere-se aos pacientes que
toleram um teste de respiracdo espontanea e que podem ou nao ser elegiveis para a
extubacdo. O teste de respiracdo espontanea(método de interrupcao da ventilagédo
mecanica) € a técnica mais simples, estando entre as mais eficazes para o
desmame[5]. E realizado permitindo-se que o paciente ventile espontaneamente
através do tubo endotraqueal, sendo realizado de trés maneiras diferentes: com uma
conexao através de uma peca em forma de T enriquecida em fonte de oxigénio; ou
recebendo pressao positiva continua em vias aéreas(CPAP) de 5cm de H20 ou ainda
com ventilacdo de presséo de suporte(PSV) de até 7 cm de H20. O termo extubacédo
define-se como retirada da via aérea artificial. E considerado sucesso do desmame
da VM quando o paciente tolera 48h de ventilacdo espontanea apos a retirada da
VM e considerado falha no desmame da VM quando o paciente retorna para a VM
em 48h apods a extubacao[6].

A permanéncia prolongada em VM esta associada a varias complicagdes [22-
23]como pneumonia associada a VM [24], disfuncdo diafragmatica induzida pela VM
[25-26]e polineuropatia do doente critico[27].Além de ser uma intervencgao

potencialmente lesiva, 0s custos institucionais para manter um paciente
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mecanicamente ventilado pode chegar a 2.000 dolares por dia. E, apesar de
corresponderem a apenas 6% de todos os pacientes ventilados em uma UTI, os
pacientes em VM prolongada consomem até 37% dos recursos tecnologicos e
humanos dessas Unidades[28]. Portanto, a fim de evitar situacbes como essas, a
ventilacdo invasiva deve ser suspensa 0 mais breve quando clinicamente possivel. A
literatura tem demonstrado que protocolos delineados com evidéncias cientificas e
gue seguiram um meétodo padronizado para identificacdo sistematica de pacientes
em condicbes de interrupcdo da VM, pode apresentar diversas vantagens em
relacdo ao desmame realizado de forma empirica (29-35). A utilizacdo na prética de
recomendacdes estabelecidas nesses instrumentos pode reduzir significativamente
a permanéncia sob ventilacdo artificial, o tempo de desmame ventilatorio, além do
periodo de internacdo nas UTIs e internacao hospitalar, o que torna a aplicacdo de
protocolos um preditor independente de extubagdo bem sucedida e sobrevivéncia
nas UTls (36-39). Para tanto, os servicos devem instituir busca ativa rotineira para
avaliar e identificar diariamente pacientes com possibilidade de descontinuar a
ventilagdo artificial e garantir que o desmame seja direcionado de forma
individualizada por uma equipe interdisciplinar que inclua médicos, fisioterapeutas e
enfermeiros (40-41).0s médicos tém diferentes experiéncias, habilidades e filosofias
de desmame, assim existe um grande potencial de variagdo. Como resultado, tem
havido um crescente interesse em estabelecer uma pratica mais consistente em
UTls através do desenvolvimento e utilizacdo de protocolos de desmame que
fornecem orientacdo estruturada. Os protocolos baseiam-se no principio de que o
conhecimento de um grupo coletivo é geralmente melhor do que a de um individuo.
Protocolos destinam-se a reduzir a variagdo, para melhorar a eficiéncia da prética,
reduzindo a influéncia da subjetividade do julgamento e experiéncia, e procurando
aplicar objetividade(42).Uma revisao sisteméatica(43)concluiu que os protocolos de
desmame sdo seguros e eficazes na reducdo do tempo gasto em ventilagdo

mecanica.
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2.1ESTRATEGIA PARA LOCALIZAR E SELECIONAR AS INFORMACOES

P: Pacientes em desmame da ventilagdo mecanica
I:Desmame da ventilacdo mecanica
C:Diferentes especialidades medicas no desmame

O: Sucesso no desmame da VM

A revisdo da literatura foi realizada visando os aspectos relacionados ao
desmame da ventilagdo mecanica conduzidos por diferentes especialidades
médicas, de 1967 a 2019 e nas seguintes bases de dados eletronicas: MEDLINE,
LILACS e Cochrane Central RegisterofControlledTrials (CENTRAL). Limitamos a
artigos em lingua inglesa e/ou portuguesa e usamos 0s vocabularios controlados
quando possivel. Foramusadososseguintestermos:"specialty medical"[All Fields]
AND "weaning mechanical ventilation"[All Fields]; "intensivist'[All Fields] AND
"weaning mechanical ventilation"[All Fields];"cardiologist"[All Fields] AND "weaning
mechanical ventilation"[All Fields]; "pulmonologist"[All Fields] AND "weaning
mechanical ventilation"[All Fields]; "neurosurgeons"[All Fields] AND "weaning
mechanical ventilation"[All Fields]; "neurologists"[All Fields] AND "weaning
mechanical ventilation"[All Fields]; "internal medicine specialty"[All Fields] AND

"weaning mechanical ventilation"[All Fields].

ApoOs os resultados, foram selecionados os artigos de relevancia ao tema do

estudo proposto conforme a Figura 1.
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Medical specialty AND weaning mechanical ventilation: =——=> 0
Intensivist AND weaning mechanical ventilation: —> 1
Cardiologist AND weaning mechanical ventilation:=——> 0

Pulmonologist AND weaning mechanical ventilation: —> 0
Neurosurgeons AND weaning mechanical ventilation: ——> 0
Neurologist AND weaning mechanical ventilation: —> o0

Internal medicine specialty AND weaning mechanical ventilation: =——> 0

v
PUBMED: 1

LILACS: 0

COCHRANE: 0

Y

Artigos completos elegiveis: 1

A 4

Artigos selecionados para a revisao: 0

Figura 1 — Modelo Esquemético da Estratégia de Busca de Informac@es

*Critérios de exclusdo dos artigos: tema nao relacionado aos objetivos da pesquisa;
artigos nao disponiveis na integra; artigos nao disponiveis em inglés e/ou portugués.
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4 JUSTIFICATIVA

Protocolos de Desmame da Ventilagdo Mecanica parecem ser uma boa
estratégia para o gerenciamento do processo de retirada do suporte ventilatério. A
aplicacao dos protocolos tem resultados melhores que simplesmente o julgamento
clinico. No entanto, em UTIs abertas, onde o médico assistente pode conduzir
alguns processos e procedimentos, incluindo o desmame da ventilagdo mecanica,
pode ocorrer variagdo na taxa de sucesso do desmame. Assim, algumas
especialidades médicas realizam a conducéo desse processo. Entdo, nesse estudo,
comparamos as taxas de sucesso do desmame da VM entre as especialidades

médicas.
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5 OBJETIVOS

5.1 OBJETIVO PRIMARIO

Comparar a taxa de sucesso do desmame da VM nas diferentes especialidades

médicas.

5.2 OBJETIVOS SECUNDARIOS

Verificar o tempo de VM entre as especialidades médicas no desmame;
Verificar a taxa de mortalidade entre as especialidades médicas;



Defini¢des de Abreviaturas: UTI = Unidade de Tratatamento intensivo;
Ventilagdo mecénica; TRE = Teste de respiracdo esponténea

Pacientes admitidos UTI em 7 anos(n = 10,427)

l

Excluidos por: Sem necessidade de VM (n = 6,244)

A 4

Utilizaram VM (n =4,183)

v

Excluidos por:

Necessidade de VM <24 h (n = 1,287)
N&aoassinaramtermoconsentimento (n = 27)

VM Pacientes dependentes (n = 2,869)

Excluidospor:

¢ Morte antes do Teste de respiracao (n = 342)
e VM-pacientes dependentes previamente na
admissédo na UTI (n = 58)

\4
Pacientes no estudo

(n = 2,469)

Figura 2:FLUXOGRAMA DO ESTUDO

VM
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ABSTRACT

Objective: Various medical specialists can directventilator weaning in the intensive care unit
(ICU). Our objective was to compare the rates of successful weaning from mechanical
ventilation (MV)accordingtomedical specialty (cardiology, neurology, neurosurgery, intensive
care medicine, pulmonology and internal medicine).

Design: Cohort study.

Setting: A 31-bed medical-surgical ICU.

Patients:MV-dependent subjects consecutively admitted to for > 24 hours over 7 years
Measurements and Main Results:The measured outcomes were to compare the weaning success
rate of the womb conducted by different medical specialties, to verify the time of MV, and to verify
the mortality rate among the medical specialties. A total of 2,469 patients were collected during 7
years, of which 1,943 patients (78.8%) success fully weaned. Results were controlled for potential
confounders, including age, disease severity (APACHE Il score, SOFA, cause of respiratory failure, and
sensory measures (Glasgow score). MV weaning success was significantly greater for intensivists (86,
2%), internal medicine (82.9%) and pulmonologists (81.4%) than other specialists, and intensivists

had significantly lower ICU mortality rates (7.8%) than other specialties .

Conclusions: Mechanical ventilated patients cared for by intensivists appear to have higher
rates of weaning from mechanical ventilation, and higher survival probability than do patients

cared for by physicians in other specialties.

Keywords: weaning, mechanical ventilation, intensivist, medical specialty

INTRODUCTION
Mechanical ventilation (MV) is the most commonly used life support technique in
critical ill patients (1). Proper indications are necessary for initiation of MV, and protocols are

necessary for its withdrawal, because unplanned extubation leads to several poor outcomes,
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including respiratory problems, hemodynamic problems, increased length of ventilation, and
prolongation of hospital stays(2). Intensive care unit (ICU) patients spend half of their total
ventilator time being weaned (3), and various studies suggest that the use of ventilator-
weaning protocols provides a standardized approach to help patients reduce their stays in the
ICU by reducing the duration of MV, and improving morbidity outcomes (4).

The criteria by which clinicians determine whether a patient has recovered enough to
tolerate withdrawal of ventilatory support have not been clearly defined nor prospectively
evaluated in randomized controlled trials. Instead, many combinations of subjective and
objective assessment criteria that may be surrogate markers of recovery have been employed,
despite the fact that they lack adequate validation (5-10).The spontaneous breathing trial
(SBT) is the most important step of weaning process, and patients who tolerate the initial trial
should continue the SBT for 30 minutes to 120 minutes (11). Furthermore, for patients who
pass the SBT, the decision to extubate must be guided by clinical judgment and objective data
to minimize the risk of unnecessary reintubations (10-12).

Nevertheless, weaning protocols may vary between health care institutions and
medical specialties. Therefore, the purpose of this study was to evaluate the success rates of
weaning from mechanical ventilation of the different medical specialties in management of

mechanical ventilated patients.

METHODS

ICU facilities and weaning protocol
The study was conducted over seven years in a 31-bed medical-surgical 1ICU. Study
patients were all critically ill patients who underwent MV for >24 hours using Servo 900C®

(Siemens-Elema AB, Solna, Sweden) or Evita 2 Dura® or Evita 4® (Drager Medical AG
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&Co., Lubeck, Germany) ventilators. This was a prospective cohort clinical study that was
approved by the ethical research committee of our institution.

The weaning protocol for mechanical ventilation was created by a group of ICU health
professionals (physicians, physiotherapists, and nurses). After the patients became eligible for
weaning from mechanical ventilation, the protocol was offered to the patient's attending
physician, who was then at liberty to determine whether to use the protocol. If the protocol
was not applied, the patient was followed and extubated following the routine of the ICU.
Application of the protocol consisted of the patient going through at least four of the five
existing steps of the protocol, as follows: avoidance of water balance; daily interruption of
sedation; evaluation of weaning predictor indices; spontaneous breathing test (SBT); and, if

necessary, the use of noninvasive ventilation (NIV) after extubation.

Patients

We included all patients admitted to the ICU from 2009 to 2015 who were on MV for
more than 24 hours. The exclusion criterion was use of tracheostomy. Successful weaning
from MV was considered when the patient tolerated extubation for 48 hours or more.

The weaning protocol was presented to the patient’s attending physician
(neurosurgeons, neurologists, cardiologists, pulmonologists, internal medicine physicians or
intensivists); if they agreed, the protocol was applied. In Brazil, there is the general medical
attending physician who often makes most of the critical decisions concerning the patient,
even if the patient is in an ICU. In this case, the physicians are drawn from several specialties
and they determine the timing of extubation. In short, various specialists approach the process

of weaning mechanical ventilation in the ICU differently, obtaining varying results.



33

Data collection and monitoring

All enrolled subjects were followed during their ICU stays. The data evaluated
included weaning success (WS) or weaning failure (WF), and ICU mortality. We also
collected data regarding age, gender, cause of respiratory failure, Acute Physiology and
Chronic Health Evaluation (APACHE) Il scores, and Sequential Organ Failure Assessment

(SOFA) scores.

Statistical analysis

Results were expressed as means + standard deviation or numbers (and percentages in
brackets). Pearson's chi-square test was performed in conjunction with adjusted residuals test
to evaluate the association between categorical variables. Analysis of variance (ANOVA) was
complemented by the Tukey’s test for the quantitative ones. The outcome was controlled for
possible confounding factors such as age, severity of disease (APACHE Il score, SOFA,
cause of respiratory failure, and sensory measurements (Glasgow score)) regarding the chance
of weaning failure of ventilation according to specialty, a stratified analysis was used. All
tests were two-sided, and p-values of <0.05 wereconsideredstatistically significant. Analyses
were performed using the Statistical Package for the Social Sciences (SPSS 21.0 Inc.,
Chicago, IL, USA) and WInPEPI (Programs for Epidemiologists for Windows) version 11.65

software.

RESULTS
Success in weaning from mechanical ventilation

The study enrolled 2,469 patientsover 7 years, with 1,943 patients (78.8%) weaning
successfully (Figure 1).Baseline characteristics of patients are presented in Table

supplemental. The intensivists (86.2%), followed by internists (82.9%) and pulmonologists
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(81.4%) had the highest success rate in weaning from MV than for other specialists (p<0.001)
(Table 1; Figure 2). This resultwas similar when controlled for by the presence of
confounding factors (Table 2).

Patients with weaning processesled by neurologists and neurosurgeons had longer
periods on MV thanthose treated by other medical specialties (p<0.001) (Table 1).

The highest acute respiratory distress syndrome (ARDS) rates were seen in patients
managed by neurologists and neurosurgeons (45.8% and 40.2%, respectively (p<0.001)).
Nevertheless,the highest weaning failure rate of these specialties was independent of the

occurrence of ALI or ARDS, as presented in the stratified analysis (Table 2).

Mortality

For weaning successful patients, intensivists presented lowest ICU-mortality rate
(7.8%) than other specialties (p<0.001) (Table supplemental). For patients who failed to
wean from MV, there was no difference in patientmortality by specialty. Nevertheless, global
mortality was higher in patients treated by neurologists (21.1%) and internists (19.6%) than

inthosetreated by intensivists (11.0%) (Table 1).

DISCUSSION

This study demonstrated that the success rate of weaning from mechanical ventilation
varied by medical specialty. In private health care in Brazil, any of a number of specialists can
attend in thelCU. In the present study, the weaning protocol was institutional;however,this
ICU-multidisciplinary weaning team could be led by a pulmonologist, neurologist,
neurosurgeon, cardiologist, internist or intensivist. It is important to emphasize that, in the
public healthcare Brazilian system, the weaning decision is exclusive to the ICU intensivist or

the ICU’s interdisciplinary team. In this paper, we demonstratethe importance
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ofhavinganintensivist as part of an interdisciplinary team, to obtain better results in the
weaning from MV in critical ill patients.

The process of weaning from MV can occupy up to 40% of the MV total time
(13).Weaning protocols are well described in the literature, with reports of good results in
terms of reduced weaning time (14) with progressive removal of the respirator. In our study,
we used an institutional protocol characterized by variousfeatures: avoidance of water
balance; daily interruption of sedation; evaluation of weaning predictor indices; T-tube test;
and, if necessary, the use of NIV after extubation. Nevertheless, decisions to follow the
protocol were made by the attending physician. Accordingly, we obtained different success
rates, with the best results in patients cared for by intensivists, pulmonologists and internists.
Intensivists had thelowest ICU-mortality rates. We believe that the low weaning success rates
achieved by neurologists, neurosurgeons and cardiologists (65.8%, 71.7% and 71.2%,
respectively) may be due to the low levels of familiarity with the routines of an ICU on the
part of these specialists. Intensivists, by contrast, are directly involved with protocols and
routines within an ICU, with extensive experience in caring for critically-ill patients. Contrary
our data, Weinberget al. (15)demonstrated lower rates of weaning success ledby intensivist in
trauma patients,demonstrating that specialists should act only in their area of expertise.

The severity of illness in patients was fairly homogeneous, except forthe higher
incidence of ARDS in patients cared for by neurologists and neurosurgeons (45.8% and
40.2%, respectively). In theanalysis stratified by the use of ARDS to evaluate the probability
of failure according to the specialty, we found that the chance of failure amongthe specialties
occurred independently of the occurrence of ARDS.

The implementation of protocols to improve outcomes in the ICU are increasingly
needed, as shown by Ouellette et al. (16) in their recent study on discontinuation of MV; the

authors suggest that ICUs should use protocols involving minimal sedation. In our study, the
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institution's protocol also included minimal sedation and the use of NIV immediately after
extubation when needed. In addition, several studies on weaning from MV suggested
variousapproaches of SBT. Burns et al. (17) found that two screenings per day may be
required to improve extubation time and to achieve successful extubation; however, their data
were not significant. Nevertheless, increased numbers of screenings per day increased the use
of NIV significantly. This technique is increasingly used when indicated, and is in fact an
item on our protocol.

In Brazil, despite the fact that the Brazilian Intensive Care Association (AMIB)
recommends presence of intensivists 24 hour per day, this has not yet become routine, even in
large hospitals. Some ICU physicians do not have residents and/or specialists in the field, and
the shortage of these specialists is substantial. An ICU can be defined as “open” and “closed,”
not by the presence or absence of an intensivist, but rather on the basis of whether patient care
is the responsibility of the physician in the ICU (“closed”) or the physician who sent him
there, the clinician or surgeon (“open”), in which case the ICU physician deals only with
complications. Because our hospital has an open ICU, some non-intensivist physicians are the
attending physicians who make decisions such as those pertaining to weaning from MV and
determination of the exact time of extubation. There is unanimity regarding the definition of
closed ICUs. These are the units in which the intensivist is the assistant who guides the
patient from admission to discharge. The same is not true for open ICUs. The definition of
open ICU varies with the level of qualification of the attending physician (resident,
anesthetist, surgeon, cardiologist); the length of time the intensivist assists the patient
(business hours or full time) (18).In our open ICU, the intensivist participates fully in the
routine decisions, leaving only a few night shifts to the non-intensivist physician.

Intensivists improve outcomes by performing rapid bedside interventions, applying

evidence-based preventive strategies (e.g., daily sedation interruption, low volume ventilation
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in ARDS, etc.), and facilitating the activities of the multidisciplinary team. They obtain their
qualification through training programs recognized by their certifying institutions (in Brazil,
AMIB, and the Brazilian Medical Association (AMB) and the Ministry of Education and
Culture (MEC)). Therefore, because intensivists are more familiar with these issues, they
produced better success in weaning from mechanical ventilation than did physicians from
other medical specialties. The guidelines of the American Society of Critical Medicine
recommends that the assistance be provided by intensivists, in collaboration with the patient's
attending physician.

A strength of the studywas that, to the best of our knowledge,there has been no
previous study documenting the varying success rates in weaning ventilation conducted by
different medical specialists. Using a pool of data from a considerably large ICU patient
cohort, we demonstrated that intensivists obtained the best results in weaning from MV, an
expected result, but one that has not been published previously. What has been defined in the
literature is the importance of the intensivist in an ICU. They improve outcomes by
decreasing in-hospital mortality.(18)This finding corroborates the increasing need for
specialists from all areas of medicine, especially in an ICU, where care for critically ill patient
increasingly demands the attention of intensivists. We emphasize that, in other areas of
multidisciplinary practice, it is also necessary to have nurses and physiotherapists who
specialize in ICU care, because they participate in the whole weaning process along with the
intensive care physician, because theyare the best-trained professionals for this requirement,
as we demonstrated here.

Normally, in an open unit, the physician who participates in the weaning process is the
intensivist with the assistance of the multidisciplinary team. We feel it was necessary to
collect these data and publish them because our findings may improve outcomes in other open

ICUs throughout the world.
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Our study affirms the role of the intensive care physician as the ideal team leader, with

the assistance of a multidisciplinary team of physiotherapists, nurses and other health

professionals, with respect to decisions regarding weaning from mechanical ventilation.

CONCLUSION

The process of weaning from mechanical ventilation success fully requires a number

of factors, including a specialized care team in ICU to achieve best results. We observed that

the patients treated by teams led by intensivists obtained the best results for weaning from

MV.
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LEGENDS

Figure 1: Trial profile

Definitions of abbreviations: ICU = Intensive care unit; MV = mechanical ventilation; SBT

= spontaneous breathing trial

Figure 2: Histogram showing percentage (%) of WS between medical specialties.
Definitions of abbreviations: IMP = Internal Medicine Physician
*P = 0.03 comparing intensivists with IMP and pulmonologists

#P <0.001 comparing intensivists, IMP and pneumologists with neurosurgeons, neurologists and

cardiologists.
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Characteristics**

Attendingphysician

Neurosurgeons Neurologists Cardiologists Pulmonologists IMP Intensivists
Weaningoutcome | WS=164 | WF=85 * W5=94 | WF=37 | \ys=398 | WF=161* WS=346 | WF=79 | WS=292 | WF=60 |ws=649 | WF=104
(%) (65.8) (34.2) 71.7) | (283) (71.2) (28.8) (81.4) (18.6) (82.9) * (17.1) | (86.2) * (13.8)
Age, years 64121 65t14 66+18 | 67113 65113 65+ 20 64+13 65112 64+8 66+10 | 64+14 66 £ 26
102 47 >3 21 242 87 193 41 172 37 379 26
Male gender (%)
(63.7) (52.8) (61.1) (51.2) (61.4) (52.7) (56.7) (48.2) (60.9) (52.8) (58.9) (50.9)
APACHE Il score 14+ 10 15+8 14+4 15+6 145 15+2 14+4 14+9 14+4 15+2 14+7 1512
12 +
Glasgow comascore | 13+2.4 12+25 3.1 12+29 14+0.5 14+0.2 14+1.1 |14+08 | 14+0.2 14+03 | 14+1.3 13+0.6
Respiratoryfailure
cause (%)
63 37 48 12 154 48 109 29 92 26 201 33
ALl or ARDS
(38.4) (43.5) 51) | (32.4) (38.6) (29.8) (315) | (367) | (31.5) (43.3) | (30.9) (31.7)
76 31 21 5 119 52 78 18 90 10 183 25
Post-surgical
(46.3) (36.4) (22.3) | (13.5) (29.9) (32.3) (22.5) (22.8) (30.8) (16.7) | (28.2) (24)
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24 10 123 23 58 10 140 18
AECOPD 0 0 0 0
(6) (6.2) (35.5) (29.1) (19.9) (16.7) (21.6) (17.3)
7 10 25 20 15 13 5 3 13 9
Stroke 0 0
(4.3) (11.8) (26.6) (54) (3.8) (8.1) (1.7) (5) (2) (8.7)
86 38 36 9 43 10 105 18
CHF 0 0 0 0
(21.6) (23.6) (10.4) (11.4) (14.7) (16.7) (16.1) (17.3)
18 7 4 1 7 1
Trauma 0 0 0 0 0 0
(12) (8.2) (2.3) (1.7) (1.2) (1)
MV days 8+4 12+3 7+3 10+4 3+4 4+5 4+3 6+2 5+3 8+6 4+4 816
22 19 18 * 11 * 46 32 47 20 50 * 19 * 51 32
Mortality (%)
(13.4) (22.9) (19.1) (29.7) (11.5) (19.8) (13.5) (25.3) (17.1) (31.6) (7.8) (30.7)

** Data are expressed as mean £ SD or n(%)

Abbreviations: AECOPD = acute exacerbation of chronic obstructive pulmonary disease, ALl = acute lung injury, APACHE Il = Acute Physiology and Chronic
Health Evaluation score Il, ARDS = acute respiratory distress syndrome, CHF = congestive heart failure, SOFA = Sequential Organ Failure Assessment score,
WF = weaning failure, WS = weaning success. * Statistically significant positive association by the test of the residuals adjusted
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Success and Failure of Neurosurgeon | Neurologist | Cardiologist | Pulmonologist | IMP Intensivist p-value
Weaning MV in

Medical Specialties (n=249) (n=131) (n=559) (n=425) (n=352) | (n=753)
Successoutcome (%) 65.8 71.7 71.2 81.4 82.9%* 86.2* <0,001
Failureoutcome (%) 34.2% 28.4 28.8* 18.6 17.1 13.8 <0.001
ALl or ARDS (%) 40.2%* 45.8*% 36.1 325 33.5 31.1 <0.001
MV days 9+4° 8 +4° 3+5° 4+3° 6+6° 5+6° <0,001
Mortality (%) 16.5 22.1% 13.9 15.8 19,6* 11.0 <0,001

a,b,c,d,e

Identical letters do not differ by the Tukey test at 5% significance;

* Statistically significant association by the test of the residuals adjusted to 5% of
significance.




Table 2. Stratified analysis using ALI or ARDS to evaluate the probability of failure
according to specialty

SpeCialty OR gross OR adjusted*
Neurosurgeons 3.23(2.32-4.52) 3.21 (2.29 — 4.49)
Neurologists 2.46 (1.59 - 3.79) 2.49 (1.61 - 3.85)
Cardiologists 2.52 (1.92 - 3.33) 2.54 (1.93 - 3.35)
Pulmonologists 1.43 (1.03 - 1.96) 1.42 (1.03 - 1.96)
IMP 1.28 (0.91-1.81) 1.28 (0.90 - 1.81)
Intensivists 1.00 1.00

* adjusted by the use of ALI or ARDS
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ICU admission over 7 years(n = 10,427)

l

Excluded by: No MV-needed (n = 6,244)

A 4

MV-need (n =4,183)

v

Excluded by:

MV-needed < 24 h (n = 1,287)
Informed consent declined (n = 27)

|

MV-dependent patients (n = 2,869)

|

e Death before SBT (n = 342)
e MV-dependent patients previously ICU
admission (n = 58)

Excluded by:

\4
Patients enrolled

(n = 2,469)1,943 patients
(78.8%) weaning

) ) ) successfully
Figure 1: Trial profile

Definitions of abbreviations: ICU = Intensive care unit; MV = mechanical ventilation; SBT
= spontaneous breathing trial
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Figure 2: Histogram showing percentage (%) of WS between medical specialties.

Definitions of abbreviations: IMP = Internal Medicine Physician

*P =0.03 comparing intensivists with IMP and pulmonologists

#P <0.001 comparing intensivists, IMP and pneumologists with neurosurgeons, neurologists
and cardiologists
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8 CONSIDERACOES FINAIS

Podemos observar que,apesar de ter existido variagao na taxa de sucesso do
desmame entre as especialidades médicas, no geral a taxa de sucesso foi boa,
entre (65,8 % e 86,2%). O sucesso no desmame da ventilagcdo mecanica foi maior
no grupo dos intensivistas, provavelmente pela sua familiarizacdo com as rotinas e
condutas necessarias a serem tomadas num paciente critico. Esse estudo so foi
possivel de ser realizado porque a UTI referida € uma UTI aberta onde o médico
assistente tem o dominio e a conduta final com o paciente, desde a chegada até o
desfecho final. Este trabalho demonstrou que o desmame em uma UTI aberta
conduzido pelo médico intensivista em conjunto com a equipe assistencial formada
por fisioterapeutas e enfermeiros, apresentaram 0s mehores resultados no processo

de desmame da vm.
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9 PERSPECTIVAS FUTURAS

Este trabalho mostrou a necessidade do acompanhamento de perto do uso de
um protocolo de desmame da ventilagdo, sendo esta uma rotina aplicada até os dias
de hoje. Com esses resultados, onde o intensivista demonstrou uma melhora na
taxa de sucesso do desmame da ventilacdo mecéanica comparado a outras
especialidades médicas, foi agora sugerido a todo médico assistente que ingressar
com um paciente na Unidade de Terapia Intensiva do hospital que ele realize em
conjunto com o médico intensivista as condutas a serem tomadas para 0 paciente

critico.



10 ANEXOS

Protocolo de Desmame da Ventilacao Mecéinica

Medidas complementares

* IRRS: definido pela
equacio: IRRS = FR/VC.
Para mensuragao, o
paciente é desconectado do
respirador e o TET é
conectado a um
ventildmetro. O Ve é

ANEXO A

Suspensao diiria da sedacio
(Graun de Evidéncia A)

:

Melhora ou resoluciio da insuficiéncia respiratoria
(julgamento clinico)

:

mensurado no primeiro o . .
minuto apds a desconeccio Avaliacio Didria
d irador e FR é
e T A ¥ Tolerincia a VPS (PS: < 24cmiLO)
(VC = Ve/FR) ¥ Oxigenagdo adequada: PaO: = 60mmHg com FiO; = 0.4 e PEEP < 5-
e Pina. Mens com a 10cmH,0, PaOy'FiO; >200-300
utili.z. 5o de um ¥ Sem acidose importante (pH > 7,25)
mm;f Smetro v Estabilidade hemodindmica
conectada a uma valvula * FC ‘f Ifl.Obpm. . .
unidirecional. A vélvula é . Auséncia de hipotensao importante (dose baixa de vasopressor)
conectada ao TET e, apés a +  Hemoglobina> 8g/dL
oclusio do SiSlea];OI' 30s, +  Escala de Coma de Glasgow = 8
a mais elevada de trés v Tosse adequada e aspiracao a cada 2h ou mais
mensuragdes € utilizada (Grau de Evidéncia B)
como critério (desde que a
diferenca entre elas nao l
seja superior a 20%)
Teste de VETT durante 30-120 min com fluxo de Oz
suficiente para manter SpO, = 90%
(Graun de Evidéncia A)
Considerar VMNI para:
Tolerincia ao Teste VETT * DPOC
= ICC
* Pacientes de alto risco para
¥ reitubagao:
] - * Idade > 65 anos
Extubagdo * Falha prévia no teste VETT
= Polineuropatia cronica ou
aguda
resgate = Estridor de V AS que nao

FalhaInsucesso

Abreviaturas
Plignn: pressio inspiratoria mixima
Pl prossao expiratoria mixima
VETT: ventilagio espontinea com tubo T
IRRS: indice respiragao superficial
VMNE: ventilagio mecinica ndo-invasiva

necessite de reitubagio
imediata
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Abertura Ocular
Espontinea
Estimulo verbal
Estimulo doloroso
Nenhuma

Resposta Verbal
Orientada
Confusa
Inapropriada
Ininteligiveis
Nenhuma

Resposta Motora
Obedece a comandos
Localiza estimulos
Retirada inespecifica
Flexao
Extensao
Nenhuma

Escala de Coma de Glasgow

-0 L s Lh e b3 LD S

— W

Intolerincia ao Teste de VETT:

+ FR > 40mrpm

* FC >120-140bpm ou surgimento
de arritmia cardiaca

+ PAS>180-200 e <90mmHg. ou

alteragao > 20%

+ SpO2< 8B8%

Sudorese

Alteracio do estado mental

(coma, sonoléncia, agitagio)

Sinais de aumento do trabalho

respiratorio (uso de musculatura

acessdria, respiracao paradoxal)

Considerar medidas

complementares:
* [RRS > 105mrmind.

*  Pipg > -30cmH.0

8p0: sawragio de oxigénio por aximetria
FR: freqiséncia respiratoria

ICC: insuficiéncia cardiaca congestiva
DPOC: docnga pulmonar obstrutiva crinica
VC: volume comente

Ve: volume minuto

TET: tubo endotragueal

VFS: ventilagio com pressao de suporte
PS: pressao de suporte

PEEP: pressic expiratoria positiva final
VAS: vias aéreas

ECG: cletrocardiograma

PAS: pressao artenial sistdlica

v
.
.
.

Retorno para VM com nivel de P'S adequado para
conforto do paciente durante 24h (usar sedaciio se
necessario)

(Grau de Evidéncia B)

Investigar causas de falha:
Hipofosfatemia e hipomagnesemia
Acidose metabdlica ou respiratoria (gasometria arterial)
Isquemia miocdrdica aguda (ECG)
Congestao pulmonar (exame clinico, balango hidrico e
radiografia de térax)
Avaliagao da forga muscular (Pina € Pema)
Broncoespasmo (auto-PEEP, exame clinico)

(Grau de Evidéncia A)

8. Ferrer M. AJRCCM 2006: 173: 164-170.

Referéncias: 1. McIntyre NS. Chest 2001; 120: 375-395S. 2. Ely EW. Chest 2001; 120: 454-4635. 3. Meade M. Chest 2001; 120: 425-437S. 4. Ferrer M.
AJRCCM 2003; 168: 70-76. 5. Keenan SP. JAMA 2002; 287: 3238-324. 6. Jiang JS. Repirol 1999; 4: 161. 7. Nava S. Crit Care Med 2005; 33: 2465-2470.
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HOSPITAL MOINHOS DE VENTO

CTIADULTO

EPIDEMIOLOGIA-

ANEXOProtocolo do CTI

DADOS DEMOGRAFICOS

(A) NOME: (B) ADMISSAO:
(C) IDADE: (D) GENERO: 1.( ) MASCULINO 2.( ) FEMININO
(E) PESO: Kg(F) ALTURA: m(G) IMC (PESO Kg / ALTURA m?):

PROGRAMADO

TRAUMAQ. ( ) PNEUMOLOGICO

(K) DATA ADMISSAO NO HOSPITAL: / /

(L) DATA DA ADMISSAO NO CTI: / /

(H) PROCEDENCIA: 1.( )EMERGENCIA 2. )ENFERMARIA 3.( )OUTROHOSPITAL 4.( )

OUTRO CTI

5.( )HOME CARE 6.( )DOMICILIO 7.( ) BC 8.( )HEMODINAMICA 9.( )RADIOLOGIA  10.( )
HEMODIALISE

() REINTERNACAO 1.( )SIM 2.( )NAO

(J) CLASSIFICACAO:1. ( ) CLINICO 2. ( ) CIRURGICO PROGRAMADO 3. ( ) CIRURGICO R

4.( ) ONCOLOGICO  5.( ) CARDIOLOGICO  6.( ) NEUROLOGICO 7.( ) OBSTETRICO 8.( )

DADOS DE ADMISSAO
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CAUSA DE ADMISSAQ:HOSPITALAR: CID: (M)
Ny
NA UTI: CID:o)____IP)
(R)APACHE 24h: (S) GLASGOW: ___ (T) SOFA DA
INTERNACAO:

(U) COMORBIDADES:1. ZERO( ) 2.UMA() 3.DUAS( ) 4. MAISDE DUAS( )
QUAIS COMORBIDADES.HAS( )SIM 2.( )NAOCI. ( )SIM 2.( )NAO

OUTRA CARDIOPATIAL ( ) SIM 2. ( ) NAO, SIDAL. ( )SIM 2.( )NAO NEOPLASIAL( )SIM 2.()

NAOVASC. ENCEFALICA 1.( ) SIM 2.( ) NAOOUTROS1.()SIM2.( )N

INFECCAO: 1. ( )sIM 2.( )NAO

(FOCO :1. ( )RESPIRATORIO 2.( )URINARIO 3.( )ABDOMINAL 4.( )SNC
5.( ) CUTANEO/ TECIDOS MOLES 6.( ) CATETER 7.( )OUTROS 8.( )SEM FOCO/INFECCAO

SEPSE: 1.( )sIM 2.( )NAO
CULTURAL: 1.( )SIM 2.( )NAO YPATOGENO IDENTIFICADO: 1.( )SIM 2.( )NAO

DADOS DAS INTERVENCOES

PROCEDIMENT LiNI

HEMODINAMICA:VASOPRESSOR 1. ( ) SIM 2. ( ) NAO INOTROPICOS1. ( ) SIM 2.( ) NAO

SEDACAO CONTINUA: ANTIPSICOTICOL. ( ) SIM 2. () NAO BENZODIAZEPINICO1. ( ) SIM 2. ( ) NAO

OPIOIDE 1. ( ) SIM 2.( )NAO PROPOFOL 1.( )SIM 2.( ) NAO (DEXMEDETOMIDINA 1. ( )SIM 2.( ) NAO

MANEJO METABOLICOINSULINA IV CONTINUA 1. ( )SIM 2.( ) NAO

DIALISE: HD CONVENCIONAL 1. ( )SIM 2. ( )NAO HDVVC 1. ()SIM 2.( )NAO DP1.()SIM 2.()NAO
TRANSFUSAQ: 1.( ) CHAD 2.( )PLASMA 3.( )PLAQUETAS 4.( )CRIOPRECIPITADO 5. )+D1 6.( )N USOU
CORTICOIDE:1. ( ) 200-300 HIDRO/EQUIVALENTE 2. ( ) DOSE MAIOR  3.( ) NAO USOU

OUTROS

CURARE 1. ( )SIM 2.( ) NAOANTICOAGULACAO TERAPEUTICAL. ( )SIM 2.( ) NAO

PROTEINA C ATIVADAL ( )SIM 2.( )NAO

INTERVENCAO CIRURGICAL. PROGRAMADA ( ) 2. DE URGENCIA( ) 3. S/ CIRURGIA( )

PROCEDIMENTOS INVASIVOS
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CATETERISMO IV1 .( )SIM 2.( ) NAOSWAN-GANZ1.( )SIM 2.( YNAO BIAL.( )SIM 2.( )NAO
PAM1 .( )SIM 2.( )NAO PIC1.( )SIM 2.( )NAO

TRAQUEOSTOMIAL .( ) <10 DIAS 2.( )>10DIAS  3( )NAO

NUTRICAO:1. NPT( ) 2.( )DIETAENTERAL 3.( ) NPT+ENTERAL 4.( )NPO

TISS 24H: TISS 72H:

DADOS DE SUPORTE VENTILATORIO

VENTILACAO MECANICA1 ( )siM  2.( )NAO

*PROTOCOLO DE EXTUBACAO( )sim ( ) Ndo

Especialidade médica na condugdao do Desmame
( ) Intensivista ( ) Pneumologista () Neurologista

( ) Cardiologsta ( ) Medicina Interna ( ) Neurocirurgiao

TIPO DE VENTILAGAO:1. invasiva( ) 2. NAoINvasiva( ) 3.ameas( ) 4. s/vm( )

INDICACAO DE N INVASIVA:1.0esMAME( ) 2. pPOC( ) 3.1cc( ) 4.IMUNOSUPRESSAO( ) 5.0UTRAS ( )

TEMPO TOTAL DE VM: DIAS
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DADOS DE EVOLUCAO

CONDICAO DA ALTA/OBITO
1.ENFERMARIA () 2.CTI-C () 3.TRANSFERENCIA ( ) 4.0BITO ()
5.DOMICILIO ( )

DATA: / /

CAUSA DO OBITO (DETALHAR):

PCCR NA INTERNACAO:1.SIM( )  2.NAO( )REANIMACAO: 1.SIM( ) 2.NAO( )
Ne: TEMPO: ___ _ MINUTOS
POS-PCCR:1. RECUPERACAO TOTAL( ) 2. RECUPERAGAOPARCIAL( )

SOFA DA ALTADO UTI :

DESFECHOS NA UTI

1AM 1.( )SIM 2.( )NAO
IC1.( )SIM 2.( )NAO

AVE1.( )SIM 2.( )NAO
COMAL1.( )SIM 2.( )NAO

POLINEUROPATIAL .( )SIM 2.( )NAO

IRAL.( )SIM 2.( )NAO
HDA1.( )SIM 2.( )NAO
SEPSE1.( )SIM 2.( )NAO
SDRA1.( )SIM 2.( )NAO

ULCERA DE DECUBITO1.( )SIM 2.( )NAO

INFECCAODE CATETER 1.( )SIM 2.( )NAO

INFECCAO CONF. CULTURALL. ( )SIM 2.( ) NAO

ATB ADEQUADO ANTES DOCULTURALL. ( ) SIM 2.( ) NAO
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ALTA HOSPITALAR APOS UTI:1. ( )siv 2. ( )NRO3. ( )DESCONHECIDA 4. ( ) REINTERNACAO

DATA DA ALTA HOSPITALAR: _ / /

PERMANENCIA HOSPITALAR APOS UTI: ( DIAS)

ANEXO B
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ANEXO C

STROBE Statement—checklist of items that should be included in reports of observational

studies

Item
No Recommendation

Titleand abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the
abstract
(b) Provide in the abstract an informative and balanced summary of what
was done and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being
reported

Objectives 3 State specific objectives, including any prespecified hypotheses

Methods

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of
recruitment, exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods
of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and
methods of case ascertainment and control selection. Give the rationale for
the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and
methods of selection of participants
(b)Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the
number of controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders,
and effect modifiers. Givediagnosticcriteria, ifapplicable

Data 8* For each variable of interest, give sources of data and details of methods of

sources/measurement assessment (measurement). Describe comparability of assessment methods
if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Studysize 10 Explain how the study size was arrived at
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Quantitativevariables 11 Explain how quantitative variables were handled in the analyses.
Ifapplicable, describewhichgroupingswerechosenandwhy
Statisticalmethods 12 (a) Describe all statistical methods, including those used to control for

Continuedonnextpage

confounding

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was addressed

Case-control study—If applicable, explain how matching of cases and
controls was addressed

Cross-sectional study—If applicable, describe analytical methods taking
account of sampling strategy

(e) Describe any sensitivity analyses



Results
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Participants 13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study, completing
follow-up, and analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptivedata 14*

(a) Give characteristics of study participants (eg demographic, clinical, social) and
information on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary
measures of exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Mainresults 16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period

Otheranalyses 17

Report other analyses done—eg analyses of subgroups and interactions, and
sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discussbothdirectionand magnitude ofanypotential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations,

multiplicity of analyses, results from similar studies, and other relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if
applicable, for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
unexposed groups in cohort and cross-sectional studies.
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Note: An Explanation and Elaboration article discusses each checklist item and gives methodological
background and published examples of transparent reporting. The STROBE checklist is best used in conjunction
with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of
Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the
STROBE Initiative is available at www.strobe-statement.org.



