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“ still fall on my face sometimes
And | can't color inside the lines
Cause I'm perfectly incomplete

I'm still working on my masterpiece

And I, | wanna hang with the greatest
Got a way to go, but it's worth the wait

No, you haven't seen the best of me
I'm still working on my masterpiece...”

Josh Alexander
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RESUMO

Introducédo: A seguranca e reprodutibilidade da ultrassonografia para avaliacdo da
musculatura esquelética em individuos politraumatizados criticamente enfermos ainda
nado foram avaliados. Politraumatizados sdo geralmente jovens e previamente
saudaveis, mas estao expostos a inflamacéo e inatividade desde o momento pré-
hospitalar, o0 que pode levar a uma deterioracdo muscular precoce e mais grave. A

estimulacdo elétrica neuromuscular (EENM) pode ser benéfica a esses pacientes.

Objetivos: (i) Avaliar a seguranca e reprodutibilidade da avaliacdo muscular por
ultrassonografia; (i) descrever mudancas precoces na espessura e ecointensidade
muscular, e mediadores de sinalizacdo de crescimento muscular e inflamacao
sistémica,; (iii) avaliar a efetividade de um protocolo precoce e de curto prazo de EENM

para minimizar o dano muscular.

Métodos: (i) Estudo de seguranca e reprodutibilidade da aquisicdo e analise das
imagens do musculo quadriceps por dois examinadores, com e sem experiéncia
prévia em ultrassonografia; (ii) estudo prospectivo observacional; para avaliar o dano
muscular, foram obtidos por cinco dias consecutivos medidas sonograficas de
ecointensidade e espessura muscular, e niveis séricos de insulin-like growth factor |
(IGF-I) e citocinas inflamatérias; (iii) ensaio clinico randomizado; o grupo intervencéo
recebeu uma sessdo diaria de EENM bilateral no quadriceps, por cinco dias
consecutivos, enquanto o grupo controle recebeu apenas o tratamento convencional;
a espessura e ecointensidade muscular foram avaliadas por ultrassonografia;
mediadores de sinalizacdo do crescimento muscular — IGF-I and metaloproteinase de
matriz (MMP)-2, e inflamac¢éo — citocinas e MMP-9, foram quantificados em amostras

sanguineas.

Resultados: (i) Excelente reprodutibilidade foi encontrada tanto para aquisicao
guanto para a analise das imagens; os valores de ecointensidade medidos pelo
método do quadrado foram maiores do que pelo tracado; (ii) ao longo de cinco dias,
observou-se um aumento na ecointensidade e uma reducdo na espessura

musculares; os niveis séricos de IGF-I diminuiram, assim como a IL-4, enquanto as

Xii



citocinas pro-inflamatoérias aumentaram; (iii) o grupo EENM teve ecointensidade e
espessura melhor preservadas em comparagdo ao grupo controle, com menor
reducdo nos niveis séricos de IGF-I e MMP-2, maior aumento nos niveis de IL-4,
menor aumento no IFN-y, reducéo no TNF-a e na MMP-9.

Conclusao: A ultrassonografia € um método seguro e reprodutivel para avaliacdo
muscular em individuos politraumatizados criticamente enfermos, independente do
nivel de experiéncia do examinador. Mudancas significativas na espessura e
ecointensidade muscular iniciam-se ja em 48 horas apos a admisséo hospitalar, com
reducdo no IGF-I e alteragBes nas citocinas. A EENM é uma estratégia efetiva para

prevenir o dano muscular nesses individuos.

Palavras-chave: Eletroestimulacdo. Politrauma. Ventilagdo mecénica. Ultrassono-

grafia. Dano muscular. Mobilizac&o precoce.
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ABSTRACT

Rationale: Ultrasound safety and reliability in critically ill trauma patients is still unclear.
Major trauma patients are usually young and previously healthy, but are exposed to
inflammation and inactivity since pre-hospital phase, which may lead to an earlier and
worsen impairment. Neuromuscular electrical stimulation (NMES) may benefit those

patients.

Objectives: (i) To assess the safety and reliability of ultrasound muscle assessment;
(i) to describe the very early changes in muscle quality and size, and signaling
mediators of muscle growth and systemic inflammation; (iii) to investigate the
efectiveness of an early and short-term protocol of NMES to alleviate acute muscle

wasting in critically ill trauma patients.

Methods: (i) Study of safety and reliability of image acquisition and analysis by two
examiners, with and without previous expertise in ultrasonography; (ii) prospective
observational study; to examine skeletal muscle wasting, serial ultrasound measures
of muscle echogenicity and thickness, and circulating levels of insulin-like growth factor
| (IGF-1) and inflammatory cytokines, were obtained for five consecutive days; (iii)
randomized controlled trial; intervention group received a daily session of bilateral
NMES on quadriceps muscle, for five consecutive days, while control group received
usual care alone; muscle echogenicity and thickness were daily evaluated by
ultrasonography; signaling mediators of muscle growth — IGF-I and matrix
metalloproteinase (MMP)-2, and inflammation — cytokines and MMP-9, were assessed

in blood samples.

Results: (i) Excellent reliability was found both for image acquisition and analysis;
echogenicity values were higher using the square versus the trace technique; (ii) an
increase on echogenicity and a decrease on thickness were observed over the five
days; circulating levels of IGF-1 decreased, as well as IL-4, while pro-infammatory
cytokines increased; (iii) NMES group had better-preserved muscle echogenicity and
thickness compared to control, with a smaller decrease in IGF-I and MMP-2, a greater
increase in IL-4, a smaller increase in IFN-y, a decrease in TNF- a and a decrease in
MMP-9.
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Conclusions: Ultrasound is safe and reliable for muscle assessment in critically ill
trauma patients, regardless of the assessor’s level of expertise. Significant changes
on muscle quality and size start as early as 48 hours after hospital admission, with
decrease in IGF-I and change in cytokines levels. NMES is an effective strategy to

prevent muscle wasting in those patients.

Key Words: Electrical stimulation. Polytrauma. Mechanical ventilation. Ultrasono-

graphy. Muscle damage. Early Mobilization.
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INTRODUGCAO GERAL

A presente tese foi redigida na modalidade de artigos cientificos, em uma

abordagem de artigos verticais ou sequenciais, de acordo com as Normas para

Preparo da Dissertacdo ou da Tese para Obtencédo do Titulo de Mestre ou de Doutor

do Programa de Pés-Graduacdo em Ciéncias e Tecnologias em Saude da

Universidade de Brasilia, sendo composta pelos seguintes elementos:

11

Introducdo geral, com contextualizacdo e apresentacdo da contribuicdo do
estudo a literatura cientifica, justificativa e os objetivos propostos;

Trés artigos cientificos, apresentados conforme as normas especificas dos
periodicos para os quais foram submetidos;

Discussao geral e conclusoes;

Como apéndice, constam o Termo de Consentimento Livre e Esclarecido
(TCLE); uma relacdo com as contribuicdes cientificas ao longo do periodo de
Doutorado; e um relatorio das atividades realizadas durante o Programa de
Doutorado Sanduiche no Exterior (PDSE);

Em anexo, estéio apresentados o Parecer Consubstanciado do Comité de Etica
em Pesquisa da FEPECS/SES-DF (Fundacdo de Ensino e Pesquisa em
Ciéncias da Saude/Secretaria de Saude do Distrito Federal); o Registro
Brasileiro de Ensaios Clinicos (REBEC); as normas de publicacdo dos
periddicos aos quais foram submetidos os artigos cientificos, o Qualis dos

periddicos e os comprovantes de submissao.

CONTEXTUALIZACAO

O politrauma € a maior causa de morte e incapacidade em adultos jovens

previamente higidos, sem déficits musculoesqueléticos prévios e clinicamente

saudaveis, no Brasil (1) e no mundo (2, 3). O traumatismo grave estd associado a uma

taxa de mortalidade de 30% a 70%, e a recuperacdo dos sobreviventes é marcada

por déficits funcionais significativos, que perduram apdés a alta hospitalar (4-6).
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Tais déficits se agravam devido ao tempo prolongado de internacao hospitalar
apos o trauma, em geral acompanhado de imobilidade, sepse, sindrome da resposta
inflamatoria sistémica, disfuncdo organica multipla, hiperglicemia, uso prolongado de
ventilagdo mecanica, e uso de corticosteroides, bloqueadores neuromusculares e/ou
antibidticos (7). Esses fatores em conjunto levam a disfung6es neuromusculares,
sendo a mais comum a polineuropatia do paciente critico (8), que atinge tanto a
musculatura respiratéria quanto a periférica (9), e leva a reducao de trofismo (10) e
forga muscular (11).

A fraqueza muscular adquirida afeta grande parte dos pacientes criticos (12).
Entre os individuos com sindrome do desconforto respiratério agudo, 60%
desenvolvem polineuropatia (13). Na sepse ou sindrome da resposta inflamatoria
sistémica, a incidéncia sobe para 70% (14), podendo atingir 100% dos individuos com
disfuncéo organica multipla (15). Em populagbes n&o especificas com quatro a sete
dias de ventilagdo mecéanica (VM), a incidéncia varia de 25-33% (diagnostico por
avaliacao clinica) (14, 16, 17) a 58% (diagnostico por avaliacao eletrofisiologica ou
bidpsia) (18, 19). A partir de sete dias de VM, mesmo apenas com diagnaostico clinico,
a incidéncia sobe para 49-77% (20, 21).

A debilidade muscular do paciente critico esta associada a alteracbes da
estrutura da fibra muscular, com perda de filamentos de miosina e aumento de
enzimas proteoliticas, mesmo em individuos que nao receberam altas doses de
esteroides ou bloqueadores neuromusculares (22). Longos periodos em VM também
apresentam associacdo com importantes alteragcdes nas fibras musculares e

marcadores inflamatérios (23).

A musculatura esquelética € regulada por um balanco entre a sintese e
degradacao muscular proteica (24). Em individuos criticamente enfermos, a alteracéo
das vias metabdlicas e inflamatorias leva a uma deterioracédo da funcdo muscular (25).
A sintese muscular também esta precocemente alterada em doentes criticos (25),
como demonstrado pela menor expressao de substancias envolvidas na via anabélica

muscular, como o substrato do receptor de insulina | (IRS-1) (26).

A combinacdo de inflamacdo precoce e inatividade nos individuos
politraumatizados pode ter um efeito deletério direto e profundo no dano muscular,

afetando tanto as vias de sintese quanto de degradacéo proteica; a inatividade em
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doentes criticos permite uma exposi¢ado prolongada a citocinas midcito-degradantes e
promove um desequilibrio nas citocinas, levando a uma degradacao pré-inflamatoria
dos midcitos (27). Por sua vez, o trauma promove uma resposta inflamatoria aguda
por meio da liberacdo de citocinas pré-inflamatérias (28); as citocinas estao alteradas
desde a Unidade de Emergéncia, persistindo nos dias subsequentes e perpetuando o
estado inflamatério (29). Mesmo em individuos jovens saudaveis sob imobilizacao
gessada, ha uma resposta de sinalizacdo muscular divergente no que se refere a
expressdo de mioestatina e aos componentes do sistema ubiquitina-proteossoma,

demonstrada por imuno-histoquimica (30).

O fator de crescimento semelhante a insulina tipo | (insulin-like growth factor |
— IGF-l) é uma proteina sintetizada no figado em resposta ao Hormdénio do
Crescimento, com papel importante no desenvolvimento muscular (31). O IGF-I ativa
vias de sinalizacdo responsaveis por regular a sintese proteica e induzir a hipertrofia
da musculatura esquelética (32), e € o principal sinalizador da via de ativacédo de
translacao proteica, sendo estimulado durante a carga mecéanica do musculo (33); em
estados catabdlicos, a reducédo na secrecdo de IGF-I reduz a sintese proteica e/ou
estimula a degradacdo proteica, piorando a atrofia muscular (34). A auséncia de
mecanossinalizacado decorrente da inatividade foi apontada recentemente como um
fator de disparo da miopatia do paciente critico (33). Munoz-Canoves e colaboradores
(35) propuseram em estudos em animais que, em decorréncia da inatividade e da
inflamacéo, niveis elevados de interleucina (IL) 6 promovem atrofia muscular por meio
de efeitos indiretos na via de sinalizacdo do IGF-I, comprometendo a via anabdlica de
sintese muscular (25). Esse € o primeiro estudo que mensura o IGF-1 em individuos

criticamente enfermos.

As metaloproteinases de matriz (MMP) desempenham um importante papel
homeostatico na matriz extracelular durante os processos de crescimento e reparo
muscular (36), e podem ser biomarcadores valorosos para refletir o impacto da
atividade no estado inflamatério (37). A MMP-2 regula a integridade e composicéo da
matriz extracelular na musculatura esquelética, sendo fundamental para a
proliferacédo, diferenciacdo, e regeneracédo das fibras musculares apos injaria, e na
manutencdo do tecido conectivo circunjacente (38); em um modelo de transsecc¢éao do
ligamento cruzado anterior em ratos, a EENM regulou os niveis de MMP-2, sugerindo

adaptacdes benéficas no quadriceps apods a estimulacdo elétrica (39). A MMP-9 esta
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envolvida na degradacdo da matriz extracelular, e é pro-inflamatéria (40); baixos
niveis de concentracdo plasmatica nas primeiras 48 horas apOs injuria foram
preditivos de menor tempo de permanéncia na Unidade de Terapia Intensiva (UTI) e

menor taxa de mortalidade apds traumatismo grave (41).

A debilidade muscular tem forte impacto no prognéstico dos individuos
internados em UTI (26, 42, 43), estando associada a internacdo prolongada,
dificuldade no desmame da ventilagdo mecanica, maior mortalidade e aumento dos
custos intra e extra hospitalares (44-46). Mesmo ap6s um ano de alta hospitalar, o
status funcional de pacientes que permaneceram mais de dois dias internados em UTI
permanece alterado em 54% dos individuos (13, 47) o que corrobora a necessidade

de intervencdes precoces e efetivas nesses individuos.

Até o0 momento, oito revisdes sistematicas confirmam o beneficio da
mobilizacdo em individuos criticamente enfermos (6, 48-54); a reabilitacdo precoce é
segura e factivel (6, 48) e resulta em melhoria na qualidade de vida (49), funcao fisica
(49, 50), e forca muscular periférica e respiratoria (49, 51); melhor prognostico
funcional poés-alta (6), como independéncia funcional (51) ou mais individuos
caminhando sem assisténcia no momento da alta hospitalar (52); maior nimero de
dias livres de ventilacdo mecanica (49, 51, 53), menor tempo de permanéncia na UTI

e no hospital (49, 51, 54), e subsequente reducéo nos custos de hospitalizacdo (54).

No entanto, hd um crescente interesse quanto ao uso da tecnologia assistiva
para minimizar os danos funcionais inerentes a permanéncia em unidades de
cuidados intensivos (23, 55), principalmente nas fases iniciais, quando o individuo
ainda ndo é capaz de cooperar com programas de mobilizacéo ativa (53, 56, 57). A
estimulacdo elétrica neuromuscular (EENM) permite uma contracdo passiva da
musculatura esquelética, por meio da utilizacdo de impulsos elétricos aplicados
através da pele para a musculatura a partir de eletrodos de superficie. Ela nao
depende da cooperacgéo do paciente, podendo ser iniciada de forma precoce, mesmo
em pacientes sedados (23), e vem emergindo como uma estratégia segura, de baixo
custo e ampla aplicabilidade em pacientes criticos. A EENM mimetiza os efeitos de
contracbes musculares repetitivas durante o exercicio, com melhora no fluxo
sanguineo intramuscular, producao de forca muscular maxima e endurance muscular

em individuos com reducao de forca muscular no quadriceps (58, 59).
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A implementagdao da EENM produz melhora significativa na forgca muscular e
capacidade de exercicio em individuos com doenca pulmonar obstrutiva crénica e
insuficiéncia cardiaca (60). Estudos recentes tem observado preservacdo da massa
muscular (10), melhora da for¢a periférica global e reducédo do tempo de desmame
com o uso de EENM em individuos criticamente enfermos (61). Os mecanismos de
alteracdo aguda da funcdo muscular e de acdo da EENM em individuos

politraumatizados criticamente enfermos ainda n&o foram elucidados.

1.2 HIPOTESE

A hipdtese principal deste estudo é que individuos politraumatizados
criticamente enfermos desenvolvem dano muscular periférico ja na primeira semana
apos admissdo na Unidade de Emergéncia. Tal dano tem impacto na estrutura
muscular, traduzida em reducdo da espessura e aumento da ecointensidade
muscular, avaliada de forma nao invasiva por meio de ultrassonografia. Os
mecanismos envolvidos no dano ou preservacao da musculatura estao relacionados
a sintese ou degradacao proteica; hipotetizamos que, em funcdo do imobilismo e
inflamacé&o precoce e intenso secundarios ao politrauma, as vias de sinalizacdo de
hipertrofia muscular por meio do IGF-I estaria inibida, e haveria um desequilibrio nas
citocinas inflamatérias. Como estratégia de tratamento, hipotetizamos que um
programa de eletroestimulacdo neuromuscular precoce e de curto prazo seria capaz
de minimizar tal dano, preservando a espessura e ecointensidade muscular por meio
de menor reducéao nas vias de sinalizacdo de sintese muscular — IGF-1 and MMP-2 —
e de uma regulacéo da inflamacao sistémica, por meio de um melhor equilibrio das
citocinas pro- (IL-2, IL-6, TNF-a, e IFN-y) e anti-inflamatérias (IL-4, e IL-10) e da MMP-
9.

Para testar as hipéteses, foram realizados trés estudos, como se segue:

— Estudo 1: Reliability of skeletal muscle ultrasound in critically ill trauma
patients;

— Estudo 2: Acute skeletal muscle wasting assessed with ultrasound and
mediators of muscle growth and systemic inflammation in critically ill trauma

patients: a prospective observational study;
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— Estudo 3: Neuromuscular Electrical Stimulation Alleviates Muscle Wasting
in Critically Il Trauma Patients.

1.3 OBJETIVOS
Objetivo Geral

Identificar o dano muscular periférico precoce apés admissao hospitalar em
individuos politraumatizados criticamente enfermos, por meio da avaliacdo da
estrutura muscular — espessura e ecointensidade — por ultrassonografia; e do
comportamento de marcadores inflamatoérios — citocinas pro e anti-inflamatérias — e
de sinalizacdo da via anabdlica de sintese muscular — IGF-I — na corrente sanguinea;
avaliar o efeito da inclusdo de um protocolo de eletroestimulagao junto ao tratamento
convencional (fisioterapia respiratoria, mobilizacdo passiva e posicionamento) na
musculatura periférica desses individuos, por meio da avaliacdo da estrutura muscular
— espessura e ecointensidade — por ultrassonografia; e do comportamento de
marcadores inflamatorios — citocinas pré e anti-inflamatérias e MMP-2 — e de
sinalizacdo da via anabolica de sintese muscular — IGF-I e MMP-9 — na corrente

sanguinea.

Objetivos Especificos

— Objetivo 1: avaliar a seguranca e viabilidade da avaliacdo muscular do
guadriceps por ultrassonografia no Unidade de Emergéncia; avaliar a
reprodutibilidade intra e inter-examinador entre profissionais de saude com
diferentes niveis de experiéncia prévia, para a aquisicdo e andlise de
imagens sonograficas de espessura e ecointensidade muscular em
individuos politraumatizados criticamente enfermos;

— Obijetivo 2: caracterizar a variacao da espessura e ecointensidade muscular,
bem como os niveis séricos de IGF-I e citocinas pro e anti-inflamatorias, ao
longo de cinco dias consecutivos apds a admissdo hospitalar; analisar a

relacdo entre parametros sonograficos musculares e mediadores de
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sinalizacdo de sintese muscular e inflamagédo sistémica em individuos
politraumatizados criticamente enfermos;

Objetivo 3: investigar o efeito da adicdo de um protocolo de EENM precoce
e de curto prazo a terapia convencional na variagdo da espessura e
ecointensidade muscular em individuos politraumatizados criticamente
enfermos, bem como nos marcadores inflamatérios — citocinas pro e anti-
inflamatérias e MMP-2 — e de sinalizacdo da via anabdlica de sintese
muscular — IGF-I e MMP-9 — na corrente sanguinea.
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2 ARTIGO CIENTIFICO

2.1 ESTUDO 1 - “RELIABILITY OF SKELETAL MUSCLE ULTRASOUND
IN CRITICALLY ILL TRAUMA PATIENTS”

RESUMO

Introducdo: A ultrassonografia € um método ndo invasivo para avaliagdo da
musculatura esquelética. A seguranca, viabilidade e reprodutibilidade ainda nao
foram avaliados em individuos politraumatizados criticamente enfermos, apés

admissao na Unidade de Emergéncia.

Métodos: Dois examinadores (expert e sem experiéncia) adquiriram imagens
sonograficas em dez pacientes; um analista experiente, cego quantificou as
imagens. Em um grupo separado de dez pacientes, dois analistas (expert e sem
experiéncia) quantificaram a espessura e ecointensidade (método quadrado ou

tracado) do musculo quadriceps em imagens adquiridas por um examinador.

Resultados: Excelente reprodutibilidade foi encontrada tanto para aquisicéo
guanto para a analise das imagens (coeficientes de correlacéo intraclasse
>0.987; p<0.001). Os valores de Erro Padrao da Média variaram de 0.01-0.06cm
para espessura muscular, e de 0.75-2.04 AU para ecointensidade muscular. Os
coeficientes de variagdo foram <6% para espessura e ecointensidade. Os
valores de ecointensidade medidos pelo método do quadrado foram maiores do

gue pelo tracado (p=0.003).

Conclusdes: A ultrassonografia € um método seguro, factivel e confiavel para
avaliacdo muscular em individuos politraumatizados criticamente enfermos,

independente do nivel de experiéncia do examinador.
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2.2 ESTUDO 2 - “ACUTE SKELETAL MUSCLE WASTING ASSESSED WITH
ULTRASOUND AND MEDIATORS OF MUSCLE GROWTH AND SYSTEMIC
INFLAMMATION IN CRITICALLY ILL TRAUMA PATIENTS: A PROSPECTIVE
OBSERVATIONAL STUDY”

RESUMO

Contexto: O dano muscular esquelético ja foi demonstrado em individuos internados
em UTI; entretanto, politraumatizados sao geralmente jovens e previamente
saudaveis, mas estao expostos a inflamacéo e inatividade desde o momento pré-
hospitalar, o que pode levar a uma deterioracdo muscular precoce e mais grave. O
objetivo desse estudo é descrever, pela primeira vez em politraumatizados
criticamente enfermos, mudancas precoces na espessura e ecointensidade muscular,

e mediadores de sinalizacdo de crescimento muscular e inflamagé&o sistémica.

Métodos: Um estudo prospectivo observacional foi conduzido na Unidade de
Emergéncia, Sala de Recuperacao Pds-Anestésica e Unidade de Terapia Intensiva
de um hospital publico com um Centro de Trauma Nivel I. Adultos politraumatizados
em ventilagdo mecanica foram avaliados para elegibilidade nas primeiras 24 horas
ap6s admissdo na Emergéncia. Todos 0s pacientes receberam tratamento de
reabilitacdo padréo, consistindo de fisioterapia respiratéria e mobilizacéo progressiva
duas vezes ao dia. Para avaliar o dano muscular, foram obtidos por cinco dias
consecutivos medidas sonogréficas de ecointensidade e espessura muscular, e niveis
séricos de insulin-like growth factor | (IGF-I) e citocinas inflamatoérias. As mudancas
ao longo do tempo foram avaliadas por medidas repetidas de analise de variancia,
com um teste post hoc de Bonferonni. As relacfes bivariadas entre ultrassonografia,
medidas sanguineas e resultados clinicos foram avaliadas pelo coeficiente de

Pearson ou Spearman, como apropriado.

Resultados: Ao longo de cinco dias, foram observados um aumento de 32%
(62.1+£13.1 para 80.4+17.3AU, p<0.0001) na ecointensidade do Reto Femoral e uma
reducédo de 11% (3.91+0.86 para 3.47+0.64cm, p=0.01) na espessura do quadriceps.
Os niveis séricos de IGF-1 diminuiram 39% (68.8+43.6 para 42.4+29.4ng/mL, p=0.01).

Os niveis de citocina anti-inflamatoria IL-4 apresentaram uma reducdo de 12%
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(3.99+0.63 para 3.51+0.73pg/mL, p=0.02) no dia 2 comparado ao dia 1, enquanto os
niveis de citocinas pro-inflamatérias aumentaram — IL-2, 6% (8.31+0.81 para
8.82+0.96ng/mL, p=0.01) do dia 1 para o dia 3 e IFN-y, 17% (4.83+1.39 para
5.66+1.61pg/mL, p=0.02) do dia 1 para o dia 5.

Conclusdes: Mudancas significativas na espessura e ecointensidade muscular
iniciam-se ja em 48 horas ap6s a admisséo hospitalar e intensificam-se ao longo de 5
dias de hospitalizagdo em individuos politraumatizados criticamente enfermos; a
reducdo nos niveis séricos de IGF-l1 e as alteracfes nas citocinas sugerem um
estimulo reduzido ao crescimento muscular e um processo inflamatério intenso e
precoce nesse curto periodo de doenca critica, apesar do tratamento de reabilitacdo

oferecido.
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23 ESTUDO 3 - “NEUROMUSCULAR ELECTRICAL STIMULATION
ALLEVIATES MUSCLE WASTING IN CRITICALLY ILL TRAUMA PATIENTS: A
RANDOMIZED CONTROLLED TRIAL”

RESUMO

Propoésito: Individuos politraumatizados criticamente enfermos experimentam
inflamacédo e inatividade precoce, que podem induzir mudangcas agudas na
musculatura esquelética. A Estimulagcdo elétrica neuromuscular (EENM) pode ser
benéfica a esses pacientes; entretanto, seus efeitos na espessura e ecointensidade
muscular, bem como os biomarcadores envolvidos na sintese muscular e degradacao
proteica, ainda sao controversos na literatura. Esse ensaio clinico randomizado
investiga se um protocolo precoce e de curto prazo de EENM é efetivo para aliviar o

dano muscular em individuos politraumatizados criticamente enfermos.

Métodos: Quarenta individuos sob ventilagdo mecéanica devido a politrauma foram
prospectivamente recrutados nas primeiras 24 horas apés a admissao na Emergéncia.
O grupo intervencao (n=20) recebeu umas sessdo diaria de EENM bilateral no
musculo quadriceps, por cinco dias consecutivos, enquanto o grupo controle (n=20)
recebeu apenas o tratamento convencional. A espessura e ecointensidade muscular
foram avaliadas diariamente por ultrassonografia. Mediadores de sinalizacdo do
crescimento muscular — insulin-like growth factor | (IGF-1) and metaloproteinase de
matriz (MMP)-2, e inflamacgéo — citocinas e MMP-9, foram quantificados em amostras

sanguineas.

Resultados: Comparando o sétimo dia ao primeiro dia, o grupo EENM teve
ecointensidade (p<0.0001) e espessura (p=0.006) melhor preservadas em
comparacdao ao grupo controle. O grupo EENM também apresentou uma menor
reducdo nos niveis séricos de IGF-1 (p=0.03) e MMP-2 (p=0.005), um maior aumento
nos niveis de IL-4 (p=0.01), um menor aumento no IFN-y (p=0.02), uma reducéo no
TNF- a (p=0.004) e na MMP-9 (p=0.005).

Conclusdes: A EENM € uma estratégia efetiva para preservar a ecointensidade e

espessura muscular, atenuando o declinio nos mediadores de crescimento muscular
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e promovendo uma melhor regulacdo do balanco inflamatério em individuos

politraumatizados criticamente enfermos.
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3 DiscussAO GERAL E CONCLUSOES

3.1 INTEGRACAO DAS PARTES DO PROJETO

A miopatia do paciente critico e a consequente deterioracdo funcional vem
sendo amplamente estudadas (13, 25, 62). No entanto, a avaliagdo muscular precoce
ainda é intrigante, principalmente em individuos sedados ou que ndo sdo capazes de
cooperar com um teste volicional (63), ou em ambientes desafiadores como a Unidade
de Emergéncia (64). No primeiro estudo, observamos que a avaliacdo da espessura
e ecointensidade muscular nas primeiras 24 horas apos admissdo hospitalar na
Unidade de Emergéncia é segura e viavel em individuos politraumatizados
criticamente enfermos, com excelente reprodutibilidade tanto para a aquisicdo quanto
para a andlise das imagens. As imagens sonograficas foram adquiridas em menos de
dez minutos, em acordo com estudos prévios no ambiente de terapia intensiva (63,
65). Mesmo entre avaliadores com diferentes niveis de experiéncia, € possivel
padronizar essa medida com um breve treinamento de 20 minutos, conforme

previamente demonstrado em individuos saudaveis (66).

A ultrassonografia muscular representa uma modalidade atrativa em diferentes
ambientes de cuidados criticos, uma vez que é segura, facilmente aplicavel, ndo
invasiva e pode ser realizada proximo a admissao hospitalar, de forma mais precoce
gue outros testes que dependam da cooperacdo do paciente. As medidas de
espessura e ecointensidade podem potencialmente ser utlizadas tanto para
diagndstico muscular quanto para avaliar a efetividade de intervencfes em pacientes

criticamente enfermos.

A ecointensidade foi significativamente maior quando quantificada pelo método
guadrado em comparacao com o método tracado; além disso, um menor coeficiente
de variacao foi encontrado quando a regido de interesse foi selecionada pelo método
guadrado, sugerindo que a técnica do quadrado deve ser escolhida para a andlise da
ecointensidade da musculatura periférica. Tais variacdes reforcam a necessidade de

padronizar os protocolos e configuracbes para realizacdo de ultrassonografia
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muscular, para que os resultados possam ser utilizados para guiar a prética clinica e

para a realizacdo de futuras metanalises.

O principal resultado do segundo estudo foi a demonstracdo de que a
deterioracdo da espessura e ecointensidade muscular inicia-se de forma realmente
precoce em individuos politraumatizados criticamente enfermos, ja nas primeiras 24
horas apdés a admissao hospitalar, e persiste ao longo dos cinco primeiros dias de
hospitalizagéo, apesar de um tratamento de reabilitagido padréo. De acordo com esses
achados, as medidas de espessura e ecointensidade devem ser realizadas o mais
préximo possivel a admissao hospitalar, ou uma quantidade significativa de mudanca

pode ser subestimada.

Os estudos em pacientes criticos utilizam primariamente a espessura (65, 67,
68) ou area de seccao transversa (26, 69) muscular; recentemente, a ecointensidade
comecou também a ser avaliada (63, 70). A ecointensidade, independente da massa
muscular, relaciona-se negativamente com a forca (71) e performance (72) muscular
em idosos, e aumenta com a idade em fungéo de substituicdo muscular por gordura e
tecido fibroso (73) Uma forte correlacéo entre ecointensidade e tecido fibroso/gordura
intramuscular ja foi descrita previamente em individuos saudaveis (74), idosos (75) e
individuos com doencas neuromusculares (76). Puthucheary e colaboradores (70)
demonstraram por meio de biopsia que mudancas na ecointensidade refletem a
ruptura da arquitetura muscular em nivel celular em doentes criticos, também

observada em pacientes com sepse grave (77).

Em nosso estudo, a ecointensidade muscular aumentou ao longo dos cinco
primeiros dias. Entretanto, apesar da reducdo no segundo e no quinto dia em
comparacdo ao primeiro dia de hospitalizacdo, a espessura muscular ndo variou
significativamente no terceiro e no quarto dia. Em individuos saudaveis sob
imobilizacdo, Wall e colaboradores (30) observaram uma reducédo de 3.5% na massa
muscular do quadriceps no quinto dia. Em doentes criticos, Puthucheary e
colaboradores (26) demonstraram uma reducdo de 12.5% na area de seccao
transversa do Reto Femoral no sétimo dia apdés admissdo na UTI; ja Parry e
colaboradores (63) descreveram uma reducdo na espessura do Reto Femoral de
16.6% no quinto dia. Por outro lado, Fischer e colaboradores (67) observaram um

aumento na espessura muscular do quadriceps nos trés primeiros dias ap0s cirurgia
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cardio-toracica em individuos criticamente enfermos, com uma correlacdo positiva
entre as mudancas na espessura muscular e o balango hidrico cumulativo. Em nosso
estudo, ndo observamos correlacdo entre balanco hidrico e ecointensidade; no
entanto, a espessura muscular correlacionou-se com o balan¢co acumulado no quarto
e quinto dia. Em individuos com sepse grave, a ecointensidade aumentou mesmo na
presenca de balanco hidrico negativo, com dano estrutural especifico na arquitetura
muscular (77). Tais achados sugerem que a ecointensidade e a espessura séo
impactadas de forma diferente pelo acimulo de fluido intramuscular, e podem refletir
mudancas diferentes na arquitetura muscular, devendo portanto ser avaliadas e

acompanhadas em pacientes criticos.

Observamos em nosso estudo que os niveis séricos de IGF-1 diminuiram nesse
curto periodo de doenca critica, sugerindo que a auséncia de carga mecanica inibe a
via de crescimento muscular nesses pacientes. IL-4, uma citocina anti-inflamatoria,
diminuiu no segundo dia, enquanto as citocinas pré-inflamatérias aumentaram — IL-2
no terceiro dia e IFN-y ao longo dos cinco dias. Foi observado ainda uma forte
correlacdo negativa entre mudancas nos niveis séricos de IL-6 e ecointensidade
muscular, o que suporta o impacto das citocinas proé-inflamatdrias (e do estado
inflamatorio dos primeiros dias de doenca critica) na deterioracdo da qualidade

muscular.

Os resultados encontrados no terceiro estudo demonstram que um protocolo
precoce e de curto prazo de EENM € uma estratégia efetiva para preservar a
ecointensidade e espessura muscular em individuos politraumatizados criticamente
enfermos. Além disso, a menor reducao observada nos niveis séricos de IGF-1 e MMP-
2 sinalizam um menor impacto da inatividade e da doenca critica nas vias de
sinalizacdo anabdlica muscular, enquanto as mudancgas nos niveis de citocinas e na
MMP-9 sugerem que a EENM promove um balanco pré e anti-inflamatério mais
favoravel, minimizando a degradacdo muscular mediada pelo processo anti-

inflamatorio.

Ja foi demonstrado que mudancas moleculares associadas com a atrofia
induzida pelo desuso podem ser prevenidas pela EENM em individuos completamente
sedados (57) e em individuos saudaveis sob imobilizacdo (78); mesmo uma unica

sessdo de EENM estimula a sintese muscular proteica em individuos idosos com
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diabetes (79). No entanto, em alguns estudos que utilizaram um protocolo de EENM,
néo foi possivel preservar o trofismo muscular apds cirurgia cardiotoracica (67) ou em
individuos com sepse grave (80). A diferenca nos resultados pode estar relacionada
ao perfil do paciente ou ao momento de inicio do protocolo de eletroestimulacao.
Hirose e colaboradores (69) iniciaram um protocolo de EENM em individuos
comatosos sete dias apés a internacdo na UTI; nos individuos eletroestimulados, a
perda de massa muscular foi interrompida, mas nao foi possivel recuperar a massa
muscular que ja havia sido perdida. Ja foi demonstrado que € mais simples prevenir a
perda muscular do que recuperar a musculatura perdida (81), o que reforca a
necessidade de intervencBes realmente precoces em individuos -criticamente

enfermos.

Y

Algumas dificuldades em relacdo a efetividade da eletroestimulagdo em
produzir contragdes musculares visiveis em pacientes criticos foram previamente
apontadas, devido ao aumento da impedancia da pele/tecidos leves, e/ou edema (82);
em nossos pacientes, apesar do balanco hidrico positivo, observamos contracdes
musculares efetivas em todas as sessfes de eletroestimulacdo. Isso pode ser
parcialmente atribuido a precocidade da nossa intervencdo; mesmo em outros
estudos que propuseram uma intervencao precoce (57, 83), o tempo médio entre a
admisséo na UTI e a primeira sessao de EENM variou de 2.5 a 4.6 dias; além disso,
a permanéncia prolongada na Unidade de Emergéncia devido a falta de leitos de UTI
€ um fendmeno mundial (84), podendo levar a um atraso ainda maior no inicio do
tratamento. Ja foi descrito que os pacientes respondem melhor a EENM no inicio de
sua internacdo na UTI em comparagao a uma semana de tempo de permanéncia (82);
como nosso protocolo teve inicio nas primeiras 24 horas apés admisséo hospitalar,
muitas vezes ainda na Unidade de Emergéncia, pode ser que isso tenha aumentado

a efetividade da eletroestimulacdo em prevenir o dano muscular.

3.2 DETALHES DA EXECUCAO DO PROJETO

A populacao alvo do projeto foram individuos politraumatizados, admitidos nas
primeiras 24 horas de ventilacdo mecéanica, e acompanhados por sete dias
consecutivos. O estudo foi realizado em diversos ambientes hospitalares, como o

Centro de Trauma / Pronto Socorro, Unidade de Suporte Avangado ao Trauma /
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Pronto Socorro, Sala de Recuperagdo Pos-Anestésica / Centro Cirdrgico, e Unidade

de Terapia Intensiva — Trauma.

Em todas essas unidades, foi necessario o envolvimento de toda a equipe
multidisciplinar de suporte ao paciente (fisioterapeutas, médicos, enfermeiros e
técnicos). Realizar a coleta em diferentes ambientes hospitalares, e solicitar aos
familiares a autorizacdo para a realizacao da pesquisa nas primeiras 24 horas apés a
admissado hospitalar, foi realmente desafiador. No entanto, apenas duas familias ndo

concordaram com a inclusdo na pesquisa.

N&o foi possivel coletar amostras sanguineas de todos os pacientes em todos
os time points, devido a contraindicacé@o clinica. Embora ndo tenhamos encontrado
dificuldades técnicas para realizar a ultrassonografia, observamos uma variacéo diaria
na espessura muscular, que pode ter ou ndo impacto funcional. Futuros estudos
correlacionando as alteracbes na estrutura muscular com marcadores funcionais

precisam ser realizados.

A previsao inicial de coleta de dados era de doze meses, baseada no nimero
de pacientes admitidos na Unidade de Emergéncia; no entanto, foi necessario ampliar
o tempo de coleta para dezoito meses até atingir o calculo amostral, em funcéo
principalmente do numero de pacientes excluidos por suspeita clinica de morte

encefalica.

3.3 CONCLUSOES

A ultrassonografia muscular constitui uma ferramenta para avaliacdo muscular
segura e facilmente aplicavel em individuos politraumatizados criticamente enfermos,
representando uma modalidade atrativa em diferentes ambientes de cuidados criticos.
O protocolo de ultrassom proposto apresentou excelente reprodutibilidade intra e inter-
examinador apds uma breve sessdo de treinamento de 20 minutos, tanto para a
aquisicdo quanto para a analise das imagens, independente do nivel de experiéncia

prévia do examinador.

Ao avaliar individuos politraumatizados criticamente enfermos, observou-se um

aumento na ecointensidade muscular e uma redugdo na espessura muscular em
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apenas 48 horas apos a admissdo hospitalar, mesmo com um tratamento padréo de
reabilitacdo. a reducéo nos niveis séricos de IGF-I sugere uma inibicdo precoce nas
vias de sinalizagdo de hipertrofia muscular, e as altera¢cdes nos niveis de citocinas
reforca a relevancia da inflamacéo sistémica no dano muscular j4 nesse curto periodo
de doenca critica. A ecointensidade e a espessura muscular apresentaram diferentes
padroes de alteracdo ao longo de cinco dias, apresentam apenas uma fraca
correlacdo, e sdo afetadas de forma diferente pelo balanco hidrico acumulado,
sugerindo que ambas as medidas devem ser realizadas para melhor avaliar a

estrutura muscular em pacientes criticos.

Um protocolo de EENM precoce e de curto prazo representa uma estratégia de
intervencédo efetiva para prevenir o dano muscular esquelético e para preservar a
espessura e ecointensidade muscular em individuos politraumatizados criticamente
enfermos, o que pode ser atribuido a preservacao da via anabolica de crescimento
muscular por meio do IGF-1 e da MMP-2, e a um balango pro- e anti-inflamatorio mais
favoravel, com menor ativacdo da MMP-9.
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Apéndice A - Termo de Consentimento Livre e Esclarecido (TCLE)

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

O (a) Senhor (a) esta sendo convidado (a) a participar do projeto: “Estimulagéo elétrica
neuromuscular do quadriceps em individuos politraumatizados sob ventilagao mecénica”.

O nosso objetivo é analisar o efeito da estimulacédo elétrica neuromuscular na funcgao
muscular periférica de individuos politraumatizados admitidos na UTlI com necessidade de
ventilagcdo mecanica, além de identificar as alteragdes ocorridas na estrutura muscular desses
individuos.

O(a) senhor(a) recebera todos os esclarecimentos necessarios antes e no decorrer da pesquisa
e lhe asseguramos que seu nome ndo aparecerd sendo mantido o mais rigoroso sigilo através da
omissao total de quaisquer informacgdes que permitam identifica-lo(a)

As medidas serao realizadas no periodo de internagédo na UTI, ndo implicando em qualquer
risco ou dano adicional ndo controlado ao paciente. Informamos que, a qualquer momento, o (a) Senhor
(a) pode se recusar a participar ou continuar na pesquisa, nao implicando em qualquer prejuizo ao
atendimento. Asseguramos que o nome dos individuos pesquisados ndo aparecera, sendo mantido o
mais rigoroso sigilo através da omissao total de quaisquer informacdes que permitam identifica-lo (a).

Os resultados da pesquisa serdo apresentados em forma de tese de doutoramento, podendo
inclusive ser publicados posteriormente. Os dados e materiais utilizados na pesquisa ficardo sobre a
guarda do pesquisador.

Se 0 (a) Senhor (a) tiver qualquer davida em relacdo a pesquisa, por favor, telefone para:
Dra. Luciana Vieira, fisioterapeuta do Hospital de Base do Distrito Federal, telefone: (61) 8151-1027
das 08 as 12 horas de segunda a sexta-feira.

Este projeto foi Aprovado pelo Comité de Etica em Pesquisa da SES/DF. Qualquer divida
com relacdo a assinatura do TCLE ou sobre os direitos do sujeito da pesquisa podem ser obtidos
através do telefone: (61) 3325-4955.

Este documento foi elaborado em duas vias, uma ficara com o pesquisador responséavel e a
outra com o sujeito da pesquisa.

Nome / assinatura

Pesquisador Responséavel

Brasilia,  de de
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Apéndice B — Contribui¢cdes Cientificas

MANUSCRITOS SUBMETIDOS (PRIMEIRO AUTOR)

1. Vieira, L; Cipriano Jr, G; Chiappa, AMG; Cipriano, GFB; Vieira, PJC; Zago, JG;
Castilhos, M; Santos, FV; Chiappa, GR. Combined effect of neuromuscular
electrical stimulation on mobilization decreases duration of mechanical
ventilation: a randomized controlled trial. Submetido a revista Physiotherapy
Theory and Practice em 16 de Abril de 2016.

2. Vieira, L; Melo, P; Maldaner, V; Durigan, JL; Araujo, CN; Souza, VC; Chiappa,
G; Mathur, S; Burtin, C; Cipriano Jr, G. Acute skeletal muscle wasting assessed
with ultrasound and mediators of muscle growth and systemic inflammation in
critically ill trauma patients: a prospective observational study. Submetido a
revista Critical Care em 06 de Julho de 2016.

3. Vieira, L; Mathur, S; Santana, L; Melo, P; Maldaner, V; Silva, PR; Durigan, JL;
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randomized controlled trial. Submetido a revista Intensive Care Medicine em 28
de Agosto de 2016.

MANUSCRITOS SUBMETIDOS (AUTOR COLABORADOR)

1. Silva, PE; Maldaner, V; Gomes, H; Vieira, L; Melo, P; Babaut, N; Cipriano Jr,
G; Durigan, JLQ. Neuromuscular excitability dysfunction is associated with early
detection of muscle atrophy in mechanically-ventilated traumatic brain injury

patients. Submetido a revista Intensive Care Medicine em 21 de Abril de 2016.
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2. Wickerson, L; Rozenberg, D; Janaudis-Ferreira, T; Deliva, R; Lo, V;
Beauchamp, G; Helm, D; Gottesman, C; Mendes, P; Vieira, L; Herridge, M;
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recipients: an evidence-informed clinical approach. Submetido a revista World
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Systematic Review and Meta-Analysis? A Systematic Review and Meta-

Analysis.
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Ventilation In Emergency Department. Poster Discussion Session. American
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Thoracic Society (ATS) Conference. San Diego, CA, USA. May 21, 2014.
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Conference. San Francisco, CA, USA. May 16, 2016. Resumo publicado em
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Skeletal Muscle Size And Echogenicity In Mechanically Ventilated Polytrauma
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Conference. San Francisco, CA, USA. May 16, 2016. Resumo publicado em
Am J Respir Crit Care Med 193;2016:A4518
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189;2014:A4512
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Lima, LF; Silva, ML. Alteracdo das caracteristicas da ventilacdo mecanica pés
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Meeting. Washington, DC, USA. September 3, 2015. Resumo publicado em
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7. Santana, L; Pinto, N; Souza, A; Andrade, M; Silva, P; Vieira, L; Cipriano Jr, G;
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Evaluation By Ultrasound In Mechanically Ventilated Polytrauma Patients.
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Apéndice C — Programa de Doutorado Sanduiche no Exterior (PDSE)

LOCAL

University of Toronto

Department of Physical Therapy

Muscle Function & Performance Research Lab

Toronto, Ontario, Canada

PERIODO

01 de agosto de 2015 a 31 de julho de 2016.

PROCESSO

CAPES, PDSE - 99999.004044/2015-00

CO-ADVISOR

Dr Sunita Mathur
BScPT, MSc, PhD
Assistant Professor

"Sunita Mathur is a physiotherapist and Assistant Professor in the Dept of
Physical Therapy. She completed her BSc in physiotherapy and MSc from
Dalhousie University, PhD in Human Kinetics (Exercise Physiology) from the
University of British Columbia, and a post-doctoral fellowship at the
University of Florida.

Sunita leads the Muscle Function and Performance Lab in the Dept of
Physical Therapy. She is also the co-founder and co-Chair of the Canadian
Network for Rehabilitation and Exercise for Solid Organ Transplant Optimal
Recovery (CAN-RESTORE).
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More information about CAN-RESTORE can be found at
www.cntrp.ca/exercise

Sunita is also a member of the Cardiorespiratory Division of the Canadian
Physiotherapy Association, the Canadian Respiratory Health Professionals
of The Lung Association and the Canadian Society of Exercise

Physiology.”

http://www.physicaltherapy.utoronto.ca/faculty/sunita-mathur/

ATIVIDADES REALIZADAS
Auxilio em coleta de dados de protocolos

1. Understanding the progression of skeletal muscle dysfunction in lung transplant

recipients

Dr Lianne Singer, Polyana Mendes, Dr. Sunita Mathur, Dr. Dina Brooks, Lisa

Wickerson, Denise Helm

2. CYCLE Pilot: A Pilot Randomized Study of Early Cycle Ergometry Versus

Routine Physiotherapy in Mechanically Ventilated Patients

Dr Michelle Kho, Alex Molloy, Dr Sunita Mathur, Vince Lo

Lab Meetings & Journal Clubs semanais

CURSOS REALIZADOS
English Language & Writing Support
1. Academic Conversation Skills

This course is for non-native speakers of English who wish to improve their
listening and speaking skills in order to communicate more effectively in an
academic environment. If you have difficulty participating in class discussion
or speaking to your classmates and professors, this course is designed to
meet your needs. Over six weeks, participants will gain confidence as they
develop their ability to engage in academic dialogue. Through a series of
class exercises that require active student participation, ACS focuses on
topics such as how to present your ideas orally, how to disagree respectfully,
and how to manage conversations sensitively.


http://www.physiotherapy.ca/public.asp?WCE=C=32%7CK=S229711/
http://www.physiotherapy.ca/public.asp?WCE=C=32%7CK=S229711/
http://www.lung.ca/crhp-pcsr/home-accueil_e.php
http://www.lung.ca/crhp-pcsr/home-accueil_e.php
http://www.csep.ca/english/view.asp?x=1
http://www.csep.ca/english/view.asp?x=1
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Course duration: 6 weeks.

2. Prewriting Strategies for Developing and Organizing Your Ideas

In order for a research paper to be clear to readers, it must first be crystal
clear in the mind of its author. Whether you are writing a course paper, a
journal article, or a thesis, this course will help you clarify in your own mind
the content and structure of your argument before you begin to write.
Participants will be introduced to a range of strategies for developing and
organizing their ideas — strategies such as organizing notes through key
words, outlining, diagramming, use of Aristotle’s Topics, etc. — and will be
encouraged to consider which strategies work best given their own learning
styles. Drawing on techniques from classical rhetoric, the course will give
students the chance to practice strategies for investigating and organizing
ideas at both the pre-writing and mid-writing stages. The course is designed
for graduate students in the physical and life sciences.

Course duration: 4 weeks.

3. Academic Writing 1: Focus on Essentials

This class is designed for non-native speakers of English who wish to
improve the overall quality of their academic writing. Students will learn to
improve the formality of their writing; to make claims commensurate with their
evidence; to create coherent paragraphs; to develop clear transitions; to
enhance their academic vocabulary; to understand the correct use of verb
tense in academic writing; and, overall, to see how academic writing in their
new context may differ from writing they have done in the past. The goal of
the course is to show graduate students some key strategies to improve their
academic writing. This course is the first in our Academic Writing sequence;
the second course—Academic Writing 2: Focus on Grammar—deals with
grammatical issues and the third—Academic Writing 3: Focus on Style—
tackles more sophisticated issues of style.

Course duration: 5 weeks.

4. Academic Writing 2: Focus on Grammar

This course is designed for non-native speakers of English who wish to
improve the grammatical correctness of their academic writing and
understand the way grammatical structures are used in academic writing at
the graduate level. Students will learn to self-diagnose their most common
grammatical errors, to apply the key grammatical rules learned throughout
the course, to develop strategies to enhance grammatical correctness, and
to identify resources for improving their grammar. Specific topic areas
covered in the course include maintaining subject-verb agreement,
minimizing article errors, using relative clauses correctly, avoiding
punctuation errors, and clarifying incorrect or vague pronoun references.

Course duration: 5 weeks.
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5. Academic Writing 3: Focus on Style

The most advanced in our Academic Writing sequence, this course is
designed for non-native speakers of English who wish to improve the style
of their academic writing. The course helps students use their existing
linguistic sensitivity to answer a number of key questions. How do the stylistic
tendencies of English differ from those of other languages? How can writers
accurately describe the work and ideas of other scholars without losing the
clarity of their own voices? What strategies can writers use to produce
smooth, readable texts that guide the reader from sentence to sentence, from
paragraph to paragraph, and from chapter to chapter? Academic Writing 3:
Focus on Style assumes that students already understand the essential
attributes of academic writing at the graduate level and that they already
have a solid command of English grammar. It is therefore strongly
recommended that students take this course only after they have completed
Academic Writing 1 and 2.

Course duration: 5 weeks.

6. Writing CIHR Proposals

This three-week course is open to students who are applying for CIHR
(Canadian Institutes of Health Research) Master’s and Doctoral Research
Awards. In three two-hour classes, we will examine the specific features of
successful grant proposals and bring to light common errors that lead to bad
proposals. As well, we will be looking at examples of winning proposals.
Students are expected to work on their own draft proposals, and
individualized feedback will be available to course participants. While several
of the concepts examined will also be of relevance to students applying for
an Ontario Graduate Scholarship (OGS), the focus of the course is on writing
an effective CIHR proposal. (Check with your department regarding your
eligibility to apply for funding through CIHR and/or OGS.)

Course duration: 3 weeks.

7. Oral Presentation Skills

Does the thought of standing in front of an audience to present your work
make you nervous? Would you like to present your ideas more clearly and
more confidently? If the answer to these questions is yes, then this course is
for you. In this course, you will receive guidance on various aspects of
presenting, such as how to structure presentations, to design visual aids, to
mana ge nerves, and to handle the question period. You will have a valuable
opportunity to learn from the presentations of others and to practice what you
learn in front of an informed and supportive audience of your peers. As a
member of that audience, you will be able to practice active observing to
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further improve both your listening and presenting skills. Students will have
the opportunity to receive a digital recording of their own presentation.

Course duration: 5 weeks with an optional tutorial in the sixth week.

8. Research Article Boot Camp

ELWS Writing Intensives are designed to provide U of T graduate students
with a dedicated time and space for intensive writing. By providing you with
a writing regimen in a distraction-free environment, as well as expert support
and advice, we can help you to reach your writing objectives.

Course duration: 3 full days.

TRABALHOS APRESENTADOS EM CONGRESSOS
Canadian Respiratory Conference (CRC) 2016
Halifax, Nova Scotia, Canada. April 14 - 16, 2016.

1. Vieira, L; Melo, P; Silva, V; Santana, LV; Amatuzzi, F; Rozenberg, D; Mathur,
S; Cipriano Jr, G. Substantial skeletal muscle loss occurs in the first 48 hours
after emergency admission in mechanically ventilated polytrauma patients.
Poster. (presented)

2. Martelli, V; Rozenberg, D; Vieira, L; Keshwani, N; Singer, LG; Mathur, S. A
Systematic Review of Imaging Modalities to Assess Skeletal Muscle Atrophy in

Chronic Lung Disease. Poster. (presented)

Critical Care Canada Forum (CCCF) 2016
Toronto, Ontario, Canada. October 30 - November 2 2016.

1. Riegler, SE; Lee, M; Voronna, S; Dres, M; Vieira, L; Reid, D; Brochard L;
Feguson ND; Goligher EC. Diaphragm Echogenicity in Mechanically Ventilated

Patients: Measurement Precision and Preliminary Findings. Poster. (accepted)



52
PREMIO
ART SLUTSKY DAY 2016
Interdepartmental Division of Critcal Care Medicine, University of Toronto
Best Abstract Clinical Practice
Best Abstract Overall

Vieira, L; Melo, P; Maldaner, V; Santana, LV; Nobrega, OT; Durigan, J; Mathur, S;
Cipriano Jr, G. Early Neuromuscular Electrical Stimulation Preserves Skeletal Muscle
Size And Echogenicity In Mechanically Ventilated Polytrauma Patients. Oral

Presentation
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Anexo A - Parecer Consubstanciado do Comité de Etica em Pesquisa da
FEPECS/SES-DF
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Anexo B — Registro Brasileiro de Ensaios Clinicos

USERNAME

PASSWORD

REGISTRO BRASILEIRO DE | |
@, Ensaios Clinicos L.

T Forgot password?
| LOGIN B Register

NEWS | ABOUT | HELP | CONTACT I

ADVANCED SEARCH

HOVE / REGSTEREDTRALS /

RBR-2dbzdy

Neuromuscular electrical stimulation in patients with Traumatic Brain Injury under prolonged
mechanical ventilation: a Randomized Clinical Trial

Registration Date: June 29, 2016, 4:56 p.m.

Last Update: Aug. 23, 2016, 11:42 a.m.

Sudy Type:

Intervention Study

Scientific Title:
Estimulagao elétrica neuromuscular em Neuromuscular electrical stimulation in
pacientes com Traumatismo Cranio patients with Traumatic Brain Injury under
Encefélico sob ventilagdo mecanica prolonged mechanical ventilation: a
prolongada: Ensaio Clinico Randomizado Randomized Clinical Trial

Trial Identification

UTN Number: U1111-1184-8371

Public Title:
Eletroestimulagdo Neuromuscular Precoce Early Neuromuscular Electrical Stimulation in
em individuos politraumatizados criticamente Critically Ill Trauma Patients
enfermos

Scientific Acronym:

Public Acronym:

Secondary Identifying Numbers:

19036013.8.0000.5553
Issuing Authority: Plataforma Brasil - CAAE

417.180
Issuing Authority: Comité de Etica em Pesquisa da FEPECS/SES-DF

Sponsors

Primary Sponsor: Universidade de Brasilia - Programa de Pés-Graduacao em Ciéncias e Tecnologias em Satde

Secondary Sponsors:

Institution: Hospital de Base do DF

Institution: Universidade de Brasilia - Programa de Pds-Graduacdo em Ciéncias e Tecnologias em Salde



Source(s)_of Monetary or Material Support:

Institution: Conselho Nacional de Desenvolvimento Tecnologico

Institution: Fundacao de Ensino e Pesquisa em Ciencias da Saude

Health Conditions

Health Condition(s) or Problem(s):

Traumatismo Multiplo Unidades de Terapia
Intensiva Musculo Esquelético Estimulagdo

Elétrica

General Descriptors for Health Condition(s):

CO05: Doengas musculoesqueléticas

V01-Y98: XX - Causas externas de

morbidade e de mortalidade

M00-M99: XIII - Doengas do sistema

osteomuscular e do tecido conjuntivo

Specific Descriptors for Health Condition(s):

C26.640: Traumatismo Mdltiplo

N02.278.388.493: Unidades de Terapia

Intensiva

A02.633.567: Musculo Esquelético

E05.723.402: Estimulagao Elétrica

Interventions

Intervention Code(s)

Device

Multiple Trauma Intensive Care Units Muscle,

Skeletal Electric Stimulation

CO05: Enfermedades musculoesqueléticas

V01-Y98: XX - External causes of morbidity

and mortality

MO00-M99: XIII - Diseases of the
musculoskeletal system and connective

tissue

C26.640: Traumatismo Mdltiple

N02.278.388.493: Unidades de Cuidados

Intensivos

A02.633.567: Musculo Esquelético

E05.723.402: Estimulacién Eléctrica

58

CO05: Musculoskeletal diseases

C26.640: Multiple Trauma

N02.278.388.493: Intensive Care Units

A02.633.567: Muscle, Skeletal

E05.723.402: Electric Stimulation



Interventions:

Grupo Intervengao (n=20): Somado ao
cuidado habitual, os individuos
randomizados no grupo NMES receberam
uma sessao diria de eletroestimulagao, no
periodo vespertino, por cinco dias
consecutivos (fins de semana inclusos).
EENM foi realizada apds avaliagdo por
ecografia e aquisigdo das amostras
sanguineas. Todos os pacientes foram
avaliados com referéncia a estabilidade
fisiolégica antes de cada sess&o. A sessdo
nao foi realizada se o paciente tivesse
apresentado qualquer um dos seguintes
sinais ou sintomas trés horas antes da
sessao: recebimento de bloqueador
neuromuscular, acidose documentada (pH no
sangue arterial <7.25), hipertenséo ou
hipotensao (pressao arterial média
<60mmHg ou >120mmHg) ou sinais de
instabilidade fisiolégica (por exemplo,
temperatura <34°C ou >41°C, plaquetas
<20000/mm3).

Os parametros de eletroestimulagdo foram
baseados na literatura disponivel, de acordo
com guidelines terapéuticos. EENM foi
implementada simultaneamente no musculo
quadriceps de ambos os membros inferiores.
Ap6s limpeza da pele, quatro e;erodes auto-
adesivos retangulares (90 x 50 mm;
MultiStick®, Axelgaard Manufacturing CO
Ltd, Fallbrook, CA, USA) foram posicionados
no ponto motor do quadriceps em cada uma
das pernas. O estimulador Dualpex 071
(Quark Medical®, Piracica

ba, SP, Brazil) entrega corrente bifasica,
simétrica, com ondas de pulso retangulares,
a uma frequency de 50 Hz, largura de oils de
400 microsegundos, ciclo de 6 segundos on
e 12 segundos off, em intensidades
suficientes para evocar contracts musculares
visiveis. A duracao da seesaw foi de 55
minutos incluindo 45 minutos de treinamento,
com 5 minutos de aquecimento e 5 minutos
de recuperagao a intensidades mais baixas.
Grupo Controle (n=20): terapia convencional

(fisioterapia 2x/dia)

Descriptor for Intervention(s):

E05.723.402: Estimulagao Elétrica

Intervention Group (n=20): In addition to
usual care, patients randomized to the NMES
group received one daily session of electrical
stimulation, in the afternoon, for five
consecutive days (weekends included).
NMES was conducted after ultrasound
evaluation and blood sample acquisition. All
patients were screened for physiologic
stability before each NMES session. The
session was deferred if patients had any of
the following findings within three hours
before the session: received a
neuromuscular blocker infusion, documented
acidosis (pH by arterial blood gas <7.25),
hypertension or hypotension (mean arterial
pressure <60 mmHg or >120 mmHg) or signs
of physiologic instability (e.g., temperature
<34°C or >41°C, platelets <20000/mm3).
Electrical stimulation settings were based on
research available at the time of study
design, in accordance with therapeutic
guidelines. NMES was implemented
simultaneously on the quadriceps muscles of
both lower extremities. After shaving and
cleaning the skin, four self-adhesive
rectangular electrodes (90 x 50 mm;
MultiStick®, Axelgaard Manufacturing CO
Ltd, Fallbrook, CA, USA) were placed on the
motor points of the quadriceps muscles of
both legs. The position of the electrodes was
remarked daily with an indelible marker to
maintain the same location for each session.
The stimulator Dualpex 071 (Quark
Medical®, Piracica

ba, SP, Brazil) delivered biphasic, symmetric
rectangular-wave pulses at a frequency of 50
Hz, pulse duration of 400 microseconds (?s),
duty cycle of 6 seconds on (including 1
second rise time and 1 second fall time) and
12 seconds off, at intensities able to evoke
visible muscle contraction. The intensity was
increased if a visible muscle contraction was
no longer achieved with the current intensity.
The duration of the session was 55 minutes
including 45 minutes of training, with 5
minutes for warm up and 5 minutes for
recovery at lower intensities.

Control group (n=20): usual care

(physiotherapy twice/day)

E05.723.402: Estimulacién Eléctrica
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Recruitment

Recruitment Satus: Data analysis completed

Recruitment Country

Brazil

Planned Date of First Enroliment: 2014-12-01

Planned Date of Last Enrollment: 2015-09-24

Target Sample Sze:

40

Inclusion Criteria:

Pacientes politraumatizados foram avaliados
para elegibilidade nas primeiras 24 horas

apds admissdo hospitalar. Adultos com mais
de 18 anos em ventilagdo mecanica invasiva

foram incluidos.

Exclusion Criteria:

gravidez; acidente vascular encefélico;
doenca neuromuscular prévia; suspeita de
morte encefalica; amputagdo de membros
inferiores, fratura ou lesdo na pele que

impedisse a avaliagdo por ultrassom.

Sudy Type

Study Design:

Ensaio clinico de tratamento, paralelo, duplo
cego, randomizado controlado com dois

bragos.

Expanded access program  Study Purpose

True Treatment

Outcomes

Primary Outcomes:

Esperado: Diferenga média de qualidade
(ecointensidade) do musculo quadriceps,
avaliada por ultrassom muscular, de ao
menos 15% pré e pés-intervengao; diferenga
média de tamanho (espessura) do musculo
quadriceps, avaliada por ultrassom muscular,

de ao menos 8% pré e pos-intervengao.

Gender (inclusion sex):

Intervention Assignment

Parallel 2

Inclusion Minimum Age:

8Y 0-

Major trauma patients were assessed for
eligibility within the first 24 hours after
hospital admission. Adults older than 18
years old with invasive mechanical ventilation

were included.

pregnancy; stroke; previous neuromuscular
disease; suspicion of brain death; lower limb
amputation, fracture or skin lesion that

restrained ultrasound evaluation.

Treatment Clinical trial, parallel, double
blinded, randomized, controlled with two

arms.

Number of arms Masking type Allocation type

Double-blind Randomized-controlled

Expected: Mean change in muscle quality
(echogenicity), assessed by muscle
ultrasound, based on a minimal variation of
15% in pre and post intervention; mean
change in size (thickness), assessed by
muscle ultrasound, based on a minimal

variation of 8% in pre and post intervention.

Inclusion Maximum Age:

Sudy Phase

N/A
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Observado: Diferenga média de qualidade
(ecointensidade) do musculo quadriceps,
avaliada por ultrassom muscular, de 32% pré
e pds-intervencgao; diferenca média de
tamanho (espessura) do muasculo
quadriceps, avaliada por ultrassom muscular,

de 15% pré e pos-intervengao.

Secondary Outcomes:

Esperado: menor redugéo dos niveis
servigos de IGF-I no grupo intervengéo (15%)

comparado ao grupo controle (30%).

Observado: Menor redugéo dos niveis
servigos de IGF-I no grupo intervengéo (18%)

comparado ao grupo controle (45%).

Contacts

Contacts for Public Queries

Full Name: Luciana Vieira

Address: Campus Universitario, Centro Metropolitano

1, Conjunto A Prédio Unidade de Ensino e Docéncia
(UED), 1° piso

City: Brasilia / Brazil

Zip Code: 72220-275
Telephone: +55 (61) 3376 0252
E-mail: lvto@icloud.com

Affiliation: Universidade de Brasilia - Programa de

Pos-Graduagao em Ciéncias e Tecnologias em Salde

Contacts for Scientific Queries

Full Name: Luciana Vieira

Address: Campus Universitario, Centro Metropolitano

1, Conjunto A Prédio Unidade de Ensino e Docéncia
(UED), 1° piso

City: Brasilia / Brazil

Zip Code: 72220-275
Telephone: +55 (61) 3376 0252
E-mail: lvto@icloud.com

Affiliation: Universidade de Brasilia - Programa de

Pos-Graduagao em Ciéncias e Tecnologias em Salde

Observed: mean change in muscle quality
(echogenicity), assessed by muscle
ultrasound, of 32% in pre and post
intervention; mean change in size
(thickness), assessed by muscle ultrasound,
based on a minimal variation of 15% in pre

and post intervention.

Expected: smaller decrease on circulating
levels of IGF-I at intervention group (15%)

compared to control group (30%).

Observed: Smaller decrease on circulating
levels of IGF-I at intervention group (18%)

compared to control group (45%).
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Contact(s)_for Ste Queries

Full Name: Luciana Vieira

Address: Campus Universitario, Centro Metropolitano
1, Conjunto A Prédio Unidade de Ensino e Docéncia
(UED), 1° piso

City: Brasilia / Brazil

Zip Code: 72220-275
Telephone: +55 (61) 3376 0252
E-mail: lvto@icloud.com

Affiliation: Universidade de Brasilia - Programa de

Pos-Graduagao em Ciéncias e Tecnologias em Salde

Additional Links:
Download as ICTRP format

Download as OpenTrials XML format
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Anexo C - Normas de publicacdo do periédico, Qualis na &rea Interdisciplinar e
comprovante de submissao do manuscrito referente ao Estudo 1, “Reliability of

skeletal muscle ultrasound in critically ill trauma patients”
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AUTHOR GUIDELINES

Manuscript Types: The Journal is composed of ten sections.

Manuscript  Abstract
Type
Research (150 words)
Articles Structured
headings:
Introduction,
Methods,
Results,
Discussion
Short (150 words)
Reports  Structured
headings:
Introduction,
Methods,
Results,
Discussion
Invited (150 words)
Review Does not
Articles need to be
structured
unless
requested by
Editor
Editorials None

Caseof the (150 words)
Month Structured
headings:

Introduction,

less than 10 is
preferred

Only 1 figure
or table

less than 10 is
preferred

Generally no
figures or
tables

to 4 figures.

Figures/Tables Key Words

5 key words
below the
abstract
page
pertaining
to all major
points of
the
contribution

5 key words
below the
abstract
page
pertaining
to all major
points of
the
contribution

5 key words
below the
abstract
page
pertaining
to all major
points of
the
contribution

5 key words
below the
abstract
page
pertaining
to all major
points of
the
contribution

1 table and up 5 key words

below the
abstract
page
pertaining
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Word Description

Count

6000 Present original

words clinical and

laboratory

research and
related topics.

1000 Provide

words preliminary

communications
of new data or
research methods.

Generally Describe current

less than topics of
6000 importance and
words. are usually
Exceptions solicited by the
after Editor.
approval
by the
Editor
no more Either free-
than 2000  standing brief
words, commentary or
with upto discussion of an
12 article published
references in the same issue
of the Journal.
Solicited by the

Editor.
2,000 to Presentation of
3,000 rare or illustrative
words studies of



Notewor thy
Cases

Letter to
the Editor
and Replies

Book
Reviews

Methods,
Results,
Discussion

None

(150 words)
Does not
need to be
structured

1 figure or
table
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to all major noteworthy
points of neuromuscular
the disorders

contribution

5 key words 500 words Noteworthy

below the Cases: Submitted
abstract in the form of a
page Letter to the
pertaining Editor
to all major
points of Letters: Comment
the on papers
contribution published in this

journal or other
relevant matters.
Subtitles should
not be used, and
any
acknowledgments
should be
included in the
body of the letter.

Solicited by the
Editor. Publishers
should send one
of each book to
the editorial
office in
Charlottesville,
VA. Selection of
books and
reviewers is at the
sole discretion of
the Editor.

Issuesand (150 words) 1tableandup 5keywords 2,000to Deal with current

Opinions

Does not
need to be
structured

unless
requested by
Editor

to 4 figures.

below the 3,000 topics related to

abstract words etiology,
page pathogenesis,
pertaining electrodiagnosis
to all major or therapy of
points of neuromuscular
the disorders. The
contribution articles need not
be data based. We
welcome

expression of
novel hypotheses

and reviews of

controversial



subjects. When
appropriate,
opposing views
will be presented
in the same
section usually
prepared by one
of our editors or
an expert
identified by the
Editorial Office.

M anuscript Submission

Manuscripts must be submitted electronically. For complete instructions on how to do so,
go to http://mc.manuscriptcentral.com/mus and follow the instructions for creating an
account and submitting a manuscript. When submitting your article to Manuscript Central,
upload your text, figure legends, and tables as one file in the manuscript. This file and the
figures will be combined into a single PDF document for the peer review process.

If you are updating a file, please delete the original version and upload the revised file. To
designate the order in which your files appear, use the dropdowns in the "order" column
below. View your uploaded files by clicking on HTML or PDF. When you are finished,
click "Next."

General correspondence concerning a MUSCLE & NERVE submission may be directed to
the editorial office: museditorialoffice@gmail.com
Copyright

If your paper is accepted, the author identified as the formal corresponding author for the
paper will receive an email prompting them to login into Author Services; where via the
Wiley Author Licensing Service (WALS) they will be able to complete the license
agreement on behalf of all authors on the paper.

http://authorservices.wiley.com/bauthor/fags_copyright.asp

NIH Public Access Mandate

For those interested in the Wiley-Blackwell policy on the NIH Public Access Mandate,
please visit our policy statement (http://www.wiley.com/go/nihmandate),

OnlineOpen

OnlineOpen is available to authors of articles who wish to make their article freely
available to all on Wiley Online Library. When appropriate, Wiley submits OnlineOpen
articles to PubMed Central. In addition, authors of OnlineOpen articles are permitted to
post the final, published PDF of their article on a website, institutional repository or other
free public server, immediately on publication. With OnlineOpen the author, the author's
funding agency, or the author's institution pays a fee to ensure that the article is made open
access.

OnlineOpen is fully compliant with open access mandates — meeting the requirements of
funding organizations where these apply, including but not limited to:
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Research Councils UK (RCUK): MRC, BBSRC, AHRC, ESRC, EPSRC, NERC, STFC
Charity Open Access Fund (COAF): Arthritis Research UK, Breast Cancer Campaign, the
British Heart Foundation, Cancer Research UK, Leukaemia & Lymphoma

The Wellcome Trust

Telethon Italy

National Institutes of Health (N1H)

The Howard Hughes Medical Institute (HHMI)

For more information regarding OnlineOpen and Copyright, please visit:
http://olabout.wiley.com/WileyCDA/Section/id-406241.html

For additional Wiley Open Access information, please visit:
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html

STYLE

Sour ces. Webster's Third New International or New Collegiate dictionaries (G. & C.
Merriam Co., Springfield, MA) should be used for spelling and hyphenation of nonmedical
terms, and Dorland's Illustrated Medical Dictionary (WB Saunders, Philadelphia) for
medical terms. Good sources for general style (grammar, punctuation, capitalization, etc.)
are: A Manual of Style (The University of Chicago Press, Chicago) and The Elements of
Style , by Strunk and White (Macmillan Publishing Co., New York). For units of measure,
symbols and nomenclature for biochemistry and biology, use the CBE Style Manual
(American Institute of Biological Sciences, Arlington, VA) and for medicine, use the AMA
Stylebook and Editorial Manual (American Medical Association, Chicago).Standard United
States spellings will be used in all publications.

Numbers. Use numerals for all units of measure and time, and for all enumerations (e.g., 3
mm, 55%, 2 hours, 9 months, 20 years, 1 of 19 patients). SI unit conversions should appear
in parentheses following all units of measure. Spell out numbers beginning a sentence.

Abbreviations. Abbreviations should be kept to a minimum, because their use often
confuses readers who are not familiar with the subject matter. Only standard abbreviations,
as listed in theCBE Style Manual and the AMA Stylebook and Editorial Manual (see
above), may be used without definition. Terms appearing frequently within a paper may be
abbreviated, but should be spelled out at first citation, with the abbreviation in parentheses.
The term "MRI" for magnetic resonance image is an exception and need not be spelled out
at first citation.

MANUSCRIPT PREPARATION

» Word format preferred

* Electronic versions in ASCII or PDF are not acceptable

+ Double Space entire manuscript, including reference section

« Organize manuscript in the following order, with each component beginning on a separate
page and with a running title and page number in the upper right hand corner of each page

o Title page (page 1)

Article Title (80 spaces Maximum)

Authors’ full name (first name, middle initial, surname) and graduate degree (no more than
2)

Author Affiliations (name of department if any, institution, city and state or country where



worlk was done) **Authors with multiple affiliations should provide only their primary
affiliation.

Acknowledgments if applicable (grant support and individuals who were of direct help in
preparation of the study

Name/address and email address of the author to whom reprint requests are to be sent
Running title (30 spaces Maximum)

If part or all of the material is contained within a presentation made at a national meeting,
the organization, city, and date of the presentation should be included as a footnote, but
details of any abstracts should not be cited here.

0 Abstract (page 2)

Include title of article

No more than 150 words

Depending on type of article, the abstract should include sections labeled: Introduction,
Methods, Results, Discussion. For basic research publications a statement of clinical
relevance is encouraged. Authors who wish to have additional information about the
structured abstract format are referred to the National Library of Medicine website:
(http://www.nIm.nih.gov/bsd/policy/structured_abstracts.html) and to an article that reviews
the subject: (Harbourt AM, Knecht LS, Humphreys BL. Structured abstracts in MEDLINE,
1989-1991. Bull Med Libr Assoc. 1995;83:190-195).

Key Words: The authors should provide 5 key words below the abstract page pertaining to
all major points of their contribution. This will help index the article for reference citations.
Authors are suggested to refer the below link for adding key words: Search Engine
Optimization: For Authors

0 Text (startson page 3)

Organized in the following format; Introduction, Materials and Methods, Results, and
Discussion. Other descriptive headings and subheadings may be used if appropriate. Every
effort should be made to avoid jargon, to spell out all nonstandard abbreviations the first
time they are mentioned, and to present the contents of the study as clearly and as concisely
as possible.

The methods, apparatus (including manufacturer's name and address), and procedures
should be identified in sufficient detail to allow other investigators to reproduce the results.
References should be given for all discussions of previous studies and for all nonstandard
methods used. For experiments in which humans were studied, indicate whether the
procedures followed were in accord with the standards of the Committee on Human
Experimentation of the institution in which the experiments were done or in accord with the
Helsinki Declaration of 1975. For experiments on animals, indicate whether the institution's
or the National Research Council's guide for the care and use of laboratory animals was
followed. For drugs and chemicals, the generic name should be used at first mention and,
preferably, thereafter. Trade name may appear in parentheses and should be capitalized.
Patients' names, initials, or hospital numbers should not be used.

Be sure that all references and all tables and figures are cited within the text. The tables and
figures should be numbered according to the order in which they appear. Data appearing in
tables or figures should be summarized, not duplicated, in the text. All data cited in the text
should be checked carefully against the corresponding data in the tables to ensure that they
correspond, and all names cited in the text should be checked carefully against the
references to ensure that the spelling is correct. Any ambiguous symbols (e.g., the letter "O"
versus the numeral "0," the letter "I" versus the numeral "1") should be identified. Tables
should be of a size that can be printed in a vertical format on the page, thus the width
should be no more than 6 inches.
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0 Abbreviations. All abbreviations used in the text should be listed and defined in
alphabetical order on a separate page. This list should appear just before the references

o References.

Double-spaced

Listed and numbered in the order of citation and number them accordingly.

Identify references in the text, tables, and legs by Arabic numerals typed as superscripts.

Include ALL author names (surnames followed by initials, use "et al" after the sixth author
in the case of multi-authored works),

Include the title of the article with the same spellings and accent marks as in the original

Include the journal title abbreviated as it appears in the Index Medicus or spelled out if it is
not listed there

Include the date of publication

Include the volume number

Include inclusive page numbers.

For books be sure to include the chapter title, chapter authors, editors of the book, title of
the book (including volume or edition number), publisher's name and location, date of
publication, and appropriate page numbers.

« "Unpublished observations,” "personal communications,” and information that has been
obtained from manuscripts "submitted for publication™ but not yet accepted should not
appear in the references but should be cited in parentheses in the text. Unpublished
observations should include the authors, the year, and should be accompanied by letters of
permission from all individuals cited; quotations from manuscripts that have been
submitted for publication should include the authors, the title of the manuscript, and the
date. Manuscripts that have been accepted for publication but have not yet been published
may appear in the references. Include the authors, manuscript title, and name of journal,
followed by "to be published" in parentheses.

Examples of the correct format are as follows:

Article Type Example

Journal Article Franssen H, Straver DC.
Pathophysiology of immune-
mediated demyelinating
neuropathies-Part Il: neurology.
Muscle Nerve 2014;17:4-20.

Journal Article (useet Dispenzieri A, Kyle RA, Lacy MQ,
al after 6th author)  Rajkumar SV, Therneau TM,
Larson DR, et al. POEMS
syndrome: definitions and long-
term outcome. Blood
2003;101:2496-2506.

URL Pedersen J, Wallace M. 1999. Wiley
Journals DTD: Guidelines for
reference tagging. Available at
http://jws-
edcd.wiley.com:8255/refguide.html.
Accessed 2002 Feb 4.
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DOI QOussalah M. Some notes on fusion
of uncertain information.
International Journal of Intelligent
Systems 1984;19(6). Published
online: April 23, 2004. DOI:
10.1002/int.20001.

Book Smith, J.A. 2001. How to Write
Journal Guidelines. Springer: New
York
Book Chapter Katz JN. Developments in surgery

for rheumatic and musculoskeletal
disorders. In: Pisetsky DS, editor.
The ACR at 75: a diamond jubilee.
Hoboken (NJ): Wiley-Blackwell;
2009. p. 87-91.

o Tables

Double-spaced

Separate pages

Word file, NOT photograph or image files

Vertically oriented and no more than 6 inches wide

If table must exceed 1 typewritten page, duplicate headings on the second sheet
Numbered in the order in which they are cited in the text

Include a title

Every column (including the left-hand (stub) column should have a heading

Define all abbreviations and indicate the units of measurements for all values

Use commas for all numbers exceeding 999, and use zeros before decimals for numbers
less than 1

Orgainized so that like data are read vertically, not horizontally.

Do not use internal horizontal or vertical lines to separate sections

Explain all empty spaces or dashes

Indicate footnotes to the table using the following symbols

* * (asterisk), 1 (dagger), { (double dagger), § (section mark), (parallels), (paragraph mark),
# (number sign).

« Letters of the alphabet, lower case and italic, should be used instead if there are more than
7 footnotes.

» Symbols (or letters) should appear after commas and periods, before colons and
semicolons, and should be superscript.

If data from any other source, published or unpublished, are used, obtain permission for
their use and cite the source in the legend.

o Figure/lmages
TIFF or EPS file format (Tagged Image File, Encapsulated PostScript)

Each file must include all subparts (A, B, C, etc.) to the figure. Subparts should not be
uploaded individually
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Resolution
« Halftones are to be scanned at 300 dots per inch (dpi)

« Line Art is to be scanned at 1200 dpi

Figures prepared in Word, Excel, Microsoft Publisher, Lotus 123, PowerPoint and Corel
Draw are not acceptable as digital files
If your files have been prepared in one of these formats and cannot be converted you will
be required to mail high quality hard copy figures.

All images must be saved and submitted in final size. The final figure sizes are: 1 column =
3-in. (8.25-cm) wide, 1.5 column = 5-in. (13-cm) wide, 2 columns = 6-in. (17.15-cm) wide.
Figures should not exceed 8-in. (21.6-cm) in height. All cropping and manipulation must be
completed before the images are submitted to the publisher.

Avoid use of fine lines (point and below) for graphs and charts

Use only Adobe Type 1 fonts in creating images, and limit the number for fonts used

Do not reletter images in Photoshop. If relettering must be done, import the image into
either Freehand or QuarkXPress and reletter, then make an EPS file.

Make sure all scanned images are "clean." Look for and clean up dust specks, scratches,
tape marks, and anything that is not part of the actual image. Files generated in Freehand
should be saved in EPS format.

Photomicrographs must include a calibration bar of appropriate length (e.g., 1um, 0.1 mm,
etc.) Symbols used in micrographs should contrast with the background.

For photographs of persons, written permission from the subject must be supplied. Unless
specified otherwise, the subject's eyes will be masked to prevent identification.

Digital Figures. To ensure that your digital graphics are suitable for print purposes, please
go to Rapidlnspector™ at http://rapidinspector.cadmus.com/wi/index.jsp . This free, stand-
alone software application will help you to inspect and verify illustrations right on your
computer.

o Figure Legends

Less than 200 words

Double spaced

Numbered with Arabic numerals corresponding to the illustrations.

When symbols, arrows, numbers, or letters are used to identify parts of the illustration,
each should be explained clearly in the legend

For photomicrographs, the internal scale markers should be defined and the methods of
staining should be given. If the figure has been previously published a credit line should be
included

COLOR POLICY

Figures must be consistent in all published versions; Muscle and Nerve does not offer
online-only color publication. Authors are required to pay the cost of reproducing color
figures. Muscle and Nerve charges per figure, $600 for the first figure. Second, third and
fourth figures are billed at $400 each.

DISCLOSURES

The journal Muscle & Nerve is committed to objectivity in the collection of, analysis, and
interpretation of scientific data, and to maintaining the highest ethical standards in the
conduct of all research.

On the submission site, the submitting author will disclose, on behalf of ALL authors if
they, or any immediate family member within the last 5 years have had any affiliations that
they consider to be relevant and important with any organization that to any author's



knowledge has a direct interest, particularly a financial interest, in the subject matter or
materials discussed. Such affiliations include, but are not limited to, employment by an
industrial concern, ownership of stock, membership on a standing committee or the board
of directors, consultantships, or being publicly associated with a company or its products.
Other areas of real or perceived conflict of interest include the receipt of honoraria,
consulting fees, grants, or funds from such corporations or individuals representing such
corporations. Such disclosure is required for every sort of article submitted to the journal,
including original research, reviews, editorials, letters to the editor and any others, and will
be required at the time of submission.

The simplest remedy for conflict of interest is disclosure. In the journal, disclosure will be
achieved by the inclusion of a short footnote with each published article. This will not
influence the editorial decision to accept or reject the manuscript. When an article is
accepted for publication, the Editor will usually discuss with the authors the manner in
which such information is to be represented.

Data Access. For reports of original data, at least 1 author (e.g., the corresponding or
principal investigator) is expected to have full access to all the data in the study and to take
responsibility for its accuracy. Readers are referred to the editorial by Rosenberg et al.
(Muscle Nerve 2002;25:133—134). Such access must be confirmed on the Author
Disclosure section of the submission site.
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Preparing your manuscript

This section provides general style and formatting information only. Formatting guidelines for specific
article types can be found below.

Research
Review
Commentary
Letter
Editorial
Viewpoint
Meeting_report

General formatting guidelines

Preparing_main manuscript text
Preparing figures

Preparing tables
Preparing_additional files

Preparing main manuscript text

Quick points:

Use double line spacing

Include line and page numbering

Use Sl units: Please ensure that all special characters used are embedded in the text, otherwise they
will be lost during conversion to PDF

Do not use page breaks in your manuscript

File formats

The following word processor file formats are acceptable for the main manuscript document:

e Microsoft word (DOC, DOCX)
e Rich text format (RTF)
e TeX/LaTeX (use BioMed Central's TeX template)

Please note: editable files are required for processing in production. If your manuscript contains any non-
editable files (such as PDFs) you will be required to re-submit an editable file if your manuscript is accepted.

Note that figures must be submitted as separate image files, not as part of the submitted manuscript file. For
more information, see Preparing figures below.

Additional information for TeX/LaTeX users

Please use BioMed Central's TeX template and BibTeX stylefile if you use TeX format. When submitting
TeX submissions, please submit your TeX file as the main manuscript file and your bib/bbl file as a
dependent file. Please also convert your TeX file into a PDF and submit this PDF as an additional file with
the name 'Reference PDF'. This PDF will be used by our production team as a reference point to check the
layout of the article as the author intended. Please also note that all figures must be coded at the end of the
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TeX file and not inline.

All relevant editable source files must be uploaded during the submission process. Failing to submit these
source files will cause unnecessary delays in the production process.

TeX templates

BioMedCentral_article (ZIP format) - preferred template

Springer article svjour3 (ZIP format)
birkjour (Birkhauser, ZIP format)

article (part of the standard TeX distribution)

amsart (part of the standard TeX distribution)

Style and language

For editors and reviewers to accurately assess the work presented in your manuscript you need to ensure the
English language is of sufficient quality to be understood. If you need help with writing in English you
should consider:

« Visiting the English language tutorial which covers the common mistakes when writing in English.

* Asking a colleague who is a native English speaker to review your manuscript for clarity.

* Using a professional language editing service where editors will improve the English to ensure that your
meaning is clear and identify problems that require your review. Two such services are provided by our
affiliates Nature Research Editing_Service and American Journal Experts.

Please note that the use of a language editing service is not a requirement for publication in the journal and
does not imply or guarantee that the article will be selected for peer review or accepted.

Data and materials

For all journals, BioMed Central strongly encourages all datasets on which the conclusions of the
manuscript rely to be either deposited in publicly available repositories (where available and appropriate) or
presented in the main paper or additional supporting files, in machine-readable format (such as spread sheets
rather than PDFs) whenever possible. Please see the list of recommended repositories in our editorial
policies.

For some journals, deposition of the data on which the conclusions of the manuscript rely is an absolute
requirement. Please check the Instructions for Authors for the relevant journal and article type for journal
specific policies.

For all manuscripts, information about data availability should be detailed in an  Availability of data and
materials’ section. For more information on the content of this section, please see the Declarations section of
the relevant journal’s Instruction for Authors. For more information on BioMed Centrals policies on data
availability, please see our [editorial policies].
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Formatting the 'Availability of data and materials section of your manuscript

The following format for the 'Availability of data and materials section of your manuscript should be used:

"The dataset(s) supporting the conclusions of this article is(are) available in the [repository name] repository,
[unique persistent identifier and hyperlink to dataset(s) in http:// format]."

The following format is required when data are included as additional files:

"The dataset(s) supporting the conclusions of this article is(are) included within the article (and its additional
file(s))."

BioMed Central endorses the Force 11 Data Citation Principles and requires that all publicly available
datasets be fully referenced in the reference list with an accession number or unique identifier such as a DOI.

For databases, this section should state the web/ftp address at which the database is available and any
restrictions to its use by non-academics.

For software, this section should include:

Project name: e.g. My bioinformatics project

Project home page: e.g. http://sourceforge.net/projects/mged

Archived version: DOI or unique identifier of archived software or code in repository (e.g. enodo)
Operating system(s): e.g. Platform independent

Programming language: e.g. Java

Other requirements: e.g. Java 1.3.1 or higher, Tomcat 4.0 or higher

License: e.g. GNU GPL, FreeBSD etc.

Any restrictions to use by non-academics: e.g. licence needed

Information on available repositories for other types of scientific data, including clinical data, can be found
in our editorial policies.

References

See our editorial policies for author guidance on good citation practice.

All references, including URLS, must be numbered consecutively, in square brackets, in the order in which
they are cited in the text, followed by any in tables or legends. The reference numbers must be finalized and
the reference list fully formatted before submission. For further information including example references
please read our reference preparation guidelines.

What should be cited?

Only articles, clinical trial registration records and abstracts that have been published or are in press, or are
available through public e-print/preprint servers, may be cited.

Unpublished abstracts, unpublished data and personal communications should not be included in the
reference list, but may be included in the text and referred to as "unpublished observations" or “personal
communications" giving the names of the involved researchers. Obtaining permission to quote personal
communications and unpublished data from the cited colleagues is the responsibility of the author. Footnotes
are not allowed, but endnotes are permitted. Journal abbreviations follow Index Medicus/MEDLINE.

Any in press articles cited within the references and necessary for the reviewers' assessment of the
manuscript should be made available if requested by the editorial office.
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How to format your references

Examples of the BioMed Central reference style are shown below. Please ensure that the reference style is
followed precisely; if the references are not in the correct style, they may need to be retyped and carefully
proofread.

Web linksand URLs: All web links and URLSs, including links to the authors' own websites, should be
given a reference number and included in the reference list rather than within the text of the manuscript.
They should be provided in full, including both the title of the site and the URL, as well as the date the site
was accessed, in the following format: The Mouse Tumor Biology Database.
http://tumor.informatics.jax.org/mtbwi/index.do. Accessed 20 May 2013. If an author or group of authors
can clearly be associated with a web link, such as for weblogs, then they should be included in the reference.

Authors may wish to make use of reference management software to ensure that reference lists are correctly
formatted.

Examplereference style:

Article within ajournal

Smith JJ. The world of science. Am J Sci. 1999;36:234-5.
Articlewithin ajournal (no page numbers)

Rohrmann S, Overvad K, Bueno-de-Mesquita HB, Jakobsen MU, Egeberg R, Tjenneland A, et al. Meat
consumption and mortality - results from the European Prospective Investigation into Cancer and Nutrition.
BMC Med. 2013;11:63.

Article within ajournal by DOI

Slifka MK, Whitton JL. Clinical implications of dysregulated cytokine production. Dig J Mol Med. 2000;
doi:10.1007/s801090000086.

Articlewithin a journal supplement

Frumin AM, Nussbaum J, Esposito M. Functional asplenia: demonstration of splenic activity by bone
marrow scan. Blood 1979;59 Suppl 1:26-32.

Book chapter, or an article within a book

Wyllie AH, Kerr JFR, Currie AR. Cell death: the significance of apoptosis. In: Bourne GH, Danielli JF, Jeon
KW, editors. International review of cytology. London: Academic; 1980. p. 251-306.

OnlineFirst chapter in a series (without a volume designation but with a DOI)

Saito Y, Hyuga H. Rate equation approaches to amplification of enantiomeric excess and chiral symmetry
breaking. Top Curr Chem. 2007. doi:10.1007/128_2006_108.

Complete book, authored

Blenkinsopp A, Paxton P. Symptoms in the pharmacy: a guide to the management of common illness. 3rd
ed. Oxford: Blackwell Science; 1998.

Online document

Doe J. Title of subordinate document. In: The dictionary of substances and their effects. Royal Society of
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Chemistry. 1999. http://www.rsc.org/dose/title of subordinate document. Accessed 15 Jan 1999.
Online database

Healthwise Knowledgebase. US Pharmacopeia, Rockville. 1998. http://www.healthwise.org. Accessed 21
Sept 1998.

Supplementary material/private homepage

Doe J. Title of supplementary material. 2000. http://www.privatehomepage.com. Accessed 22 Feb 2000.
University site

Doe, J: Title of preprint. http://www.uni-heidelberg.de/mydata.html (1999). Accessed 25 Dec 1999.
FTP site

Doe, J: Trivial HTTP, RFC2169. ftp://ftp.isi.edu/in-notes/rfc2169.txt (1999). Accessed 12 Nov 1999.
Organization site

ISSN International Centre: The ISSN register. http://www.issn.org (2006). Accessed 20 Feb 2007.
Dataset with persistent identifier

Zheng L-Y, Guo X-S, He B, Sun L-J, Peng Y, Dong S-S, et al. Genome data from sweet and grain sorghum
(Sorghum bicolor). GigaScience Database. 2011. http://dx.doi.org/10.5524/100012.

Preparing figures

When preparing figures, please follow the formatting instructions below.

e Figures should be provided as separate files, not embedded in the main manuscript file.

e Each figure of a manuscript should be submitted as a single file that fits on a single page in portrait
format.

e Tables should NOT be submitted as figures but should be included in the main manuscript file.

o Multi-panel figures (those with parts a, b, c, d etc.) should be submitted as a single composite file that
contains all parts of the figure.

e Figures should be numbered in the order they are first mentioned in the text, and uploaded in this
order.

e Figures should be uploaded in the correct orientation.

e Figure titles (max 15 words) and legends (max 300 words) should be provided in the main manuscript,
not in the graphic file.

e Figure keys should be incorporated into the graphic, not into the legend of the figure.

e Each figure should be closely cropped to minimize the amount of white space surrounding the
illustration. Cropping figures improves accuracy when placing the figure in combination with other
elements when the accepted manuscript is prepared for publication on our site. For more information
on individual figure file formats, see our detailed instructions.

¢ Individual figure files should not exceed 10 MB. If a suitable format is chosen, this file size is
adequate for extremely high quality figures.

e Pleasenotethat it istheresponsibility of the author(s) to obtain permission from the copyright
holder to reproduce figures (or tables) that have previously been published elsewhere. In order
for all figures to be open access, authors must have permission from the rights holder if they wish to
include images that have been published elsewhere in non open access journals. Permission should be
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indicated in the figure legend, and the original source included in the reference list.
Figurefiletypes

We accept the following file formats for figures:

EPS (suitable for diagrams and/or images)

PDF (suitable for diagrams and/or images)

Microsoft Word (suitable for diagrams and/or images, figures must be a single page)
PowerPoint (suitable for diagrams and/or images, figures must be a single page)
TIFF (suitable for images)

JPEG (suitable for photographic images, less suitable for graphical images)

PNG (suitable for images)

BMP (suitable for images)

CDX (ChemDraw - suitable for molecular structures)

For information and suggestions of suitable file formats for specific figure types, please see our author
academy.

Figure size and resolution

Figures are resized during publication of the final full text and PDF versions to conform to the BioMed
Central standard dimensions, which are detailed below.

Figures on the web:
o width of 600 pixels (standard), 1200 pixels (high resolution).
Figures in the final PDF version:

width of 85 mm for half page width figure

width of 170 mm for full page width figure

maximum height of 225 mm for figure and legend

image resolution of approximately 300 dpi (dots per inch) at the final size

Figures should be designed such that all information, including text, is legible at these dimensions. All lines
should be wider than 0.25 pt when constrained to standard figure widths. All fonts must be embedded.

Figure file compression

e \ector figures should if possible be submitted as PDF files, which are usually more compact than EPS
files.

e TIFF files should be saved with LZW compression, which is lossless (decreases file size without
decreasing quality) in order to minimize upload time.

e JPEG files should be saved at maximum quality.

e Conversion of images between file types (especially lossy formats such as JPEG) should be kept to a
minimum to avoid degradation of quality.

If you have any questions or are experiencing a problem with figures, please contact the customer service
team at info@biomedcentral.com.
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Preparing tables
When preparing tables, please follow the formatting instructions below.

o Tables should be numbered and cited in the text in sequence using Arabic numerals (i.e. Table 1, Table
2 etc.).

e Tables less than one A4 or Letter page in length can be placed in the appropriate location within the
manuscript.

o Tables larger than one A4 or Letter page in length can be placed at the end of the document text file.
Please cite and indicate where the table should appear at the relevant location in the text file so that the
table can be added in the correct place during production.

o Larger datasets, or tables too wide for A4 or Letter landscape page can be uploaded as additional files.
Please see [below] for more information.

e Tabular data provided as additional files can be uploaded as an Excel spreadsheet (.xIs ) or comma
separated values (.csv). Please use the standard file extensions.

o Table titles (max 15 words) should be included above the table, and legends (max 300 words) should
be included underneath the table.

o Tables should not be embedded as figures or spreadsheet files, but should be formatted using ‘Table
object’ function in your word processing program.

e Color and shading may not be used. Parts of the table can be highlighted using superscript,
numbering, lettering, symbols or bold text, the meaning of which should be explained in a table
legend.

e Commas should not be used to indicate numerical values.

If you have any questions or are experiencing a problem with tables, please contact the customer service
team at info@biomedcentral.com.

Preparing additional files

As the length and quantity of data is not restricted for many article types, authors can provide datasets,
tables, movies, or other information as additional files.

All Additional files will be published along with the accepted article. Do not include files such as patient
consent forms, certificates of language editing, or revised versions of the main manuscript document with
tracked changes. Such files, if requested, should be sent by email to the journal’s editorial email address,
quoting the manuscript reference number. Please do not send patient consent forms unless requested.

Results that would otherwise be indicated as "data not shown" should be included as additional files. Since
many web links and URLSs rapidly become broken, BioMed Central requires that supporting data are
included as additional files, or deposited in a recognized repository. Please do not link to data on a
personal/departmental website. Do not include any individual participant details. The maximum file size for
additional files is 20 MB each, and files will be virus-scanned on submission. Each additional file should be
cited in sequence within the main body of text.

If additional material is provided, please list the following information in a separate section of the
manuscript text:

o File name (e.g. Additional file 1)

o File format including the correct file extension for example .pdf, .xls, .txt, .pptx (including name and a
URL of an appropriate viewer if format is unusual)

o Title of data

e Description of data
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Additional files should be named "Additional file 1" and so on and should be referenced explicitly by file
name within the body of the article, e.g. ‘An additional movie file shows this in more detail [see Additional
file 1]".

For further guidance on how to use Additional files or recommendations on how to present particular types
of data or information, please see How to use additional files.
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Acute skeletal muscle wasting assessed with ultrasound and mediators of muscle growth and systemic inflammation in critically ill trauma
patients: a prospective observational study
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Dear Ms Vieira,
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Care Medicine Managing Editor at journal.icm@sls.aphp.fr.

Format instructions

All submissions must include references formatted according to the ICM standard:
53. Brown KL, MacLaren G, Marino BS (2013) Looking beyond survival rates: neurological
outcomes after extracorporeal life support. Intensive Care Med 39:1870-1872.

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

Figures should be in color if possible. Please use shades of blue for PowerPoint-style data
presentations. Technical information about figures' format can be found below.

Types of papers

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

= Up to 40 references are permitted.

= When reporting the results of a randomized controlled trial, author(s) should use the
CONSORT statement as a guide to preparing the manuscript (http://www.consort-
statement.org/).

If 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.

7-day profile publications

= 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.

Reviews articles, systematic reviews, meta-analyses

= Review articles should be submitted as pre-submission enquiries, and are subject to the
peer review process. Proposals for review articles should be submitted under the pre-
submission enquiry category, as a two-page outline so that content can be discussed
agreed at an early stage.

= Non-systematic review articles must be state-of-the-art reviews objectively depicting the
current best knowledge on a given topic The journal is primarily interested in receiving
systematic reviews and meta-analyses that use high-quality methodology 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.

= Review articles must include original tables, figures, graphs, and other didactic material.
They must provide unique information not available elsewhere.

My paper 20 years later



Upon invitation by the editorial board, international experts who published a landmark
study 20 or more years ago have the opportunity to provide readers with a global unbiased
and objective perspective on how their paper contributed to changes in clinical practice and
whether their findings have subsequently been confirmed or refuted by others. Such
manuscripts should not exceed 4000 words, 75 references and 5 figure or tables.

The outline can be flexible but must include discussion of the following:

My original findings and how | present these data today

= How my findings have been directly or indirectly confirmed

= How my findings have been directly or directly refuted

= |s there now consensus in this particular field?

= Are they any ongoing studies that will add knowledge in this area?

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.

Editorials have a maximum of 3 authors

= No abstract

What's new in Intensive Care?

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

= 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 only after invitation by an
Editor

= They are in the format of editorials and must not exceed 1,000 words and up to 15
references. A unique image is mandatory. A maximum of three authors is permitted

= 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.

= No abstract

Images

= Submission under the Images 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 should not exceed 200 words. A maximum of four authors is
permitted

= |mages should not be short texts mimicking case reports and should be didactic graphic
documents

= No abstract or references

Correspondences



Correspondences provide an opportunity to debate published articles. They must not
exceed 500 words, 5 references and 1 figure or table.

Correspondences are sent to the authors for rebuttal, and a final decision on publication
is made at the end of this process.

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. However, ESM are accepted, should you need to
develop certain aspects of your letter.

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

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.

Technical informations

Title Page

The title page should include:

= Aconcise and informative title

= Ashort running title

= The name(s) of the author(s)

= The affiliation(s) and address(es) of the author(s)

= The e-mail address, telephone and fax numbers of the corresponding author
= The authors' COI

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

= Conclusions

Keywords
Please provide 4 to 6 keywords which can be used for indexing purposes.
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.
Note: If you use Word 2007, do not create the equations with the default equation editor
but use the Microsoft equation editor or MathType instead.

= Save your file in doc format. Do not submit docx files.

Word template
Manuscripts with mathematical content can also be submitted in LaTeX.
LaTeX macro package

Headings
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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.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section
before the reference list. The names of funding organizations should be written in full.

Scientific style

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

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. Do not use footnotes or endnotes as a substitute for a
reference list.

The entries in the list should be numbered consecutively.

= 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. doi: 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
Article by DOI
Slifka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine production. J
Mol Med. D0i: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 www.issn.org/en/node/344

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 heading. The table title should explain clearly and
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concisely the components of the table.

= |dentify any previously published material by giving the original source in the form of a
reference at the end of the table heading.

= 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.

Electronic Figure Submission

= Supply all figures electronically.

= |ndicate what graphics program was used to create the artwork.

= For vector graphics, the preferred format is EPS; for halftones, please use TIFF format.
MS Office 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., Figl.eps.

Line Art

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.

Line drawings should have a minimum resolution of 1200 dpi.

= Vector graphics containing fonts must have the fonts embedded in the files.

Halftone Art

= Definition: Photographs, drawings, or paintings with fine shading, etc.

= |f 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

= 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.

Color Art

= Color art is free of charge for online publication.

= |f 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.

= |f 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.).

= |f 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, "Al, A2,
A3, etc."

Figure Captions

= Each figure should have a concise caption describing accurately what the figure depicts.
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.
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= |dentify 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

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

= For most journals the figures should be 39 mm, 84 mm, 129 mm, or 174 mm wide and
not higher than 234 mm.

= For books and book-sized journals, the figures should be 80 mm or 122 mm wide and
not higher than 198 mm.

Submission

= Supply all supplementary material in standard file formats.

= 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.

Audio, Video, and Animations

= Always use MPEG-1 (.mpg) format.

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 converted to PDF if no interaction with the data is intended.
= |f the readers should be encouraged to make their own calculations, spreadsheets
should be submitted as .xls 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

= |tis possible to collect multiple files in a .zip or .gz file.

= Electronic supplementary material will be published as received from the author without
any conversion, editing, or reformatting.

= |f supplying any supplementary material, the text must make specific mention of the
material as a citation, similar to that of figures and tables (e.g., ". . . as shown in
Animation 3").

= Name your files accordingly, e.g., Animation3.mpg.

Numbering

= |f supplying any supplementary material, the text must make specific mention of the
material as a citation, similar to that of figures and tables (e.g., ". . . as shown in
Animation 3").

= Name your files accordingly, e.g., Animation3.mpg.

Captions

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

Processing of supplementary files

= Electronic supplementary material will be published as received from the author without
any conversion, editing, or reformatting.

Ethical standards

Manuscripts submitted for publication must contain a statement to the effect that all human
and animal studies have been approved by the appropriate ethics committee and have
therefore been performed in accordance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments.

It should also be stated clearly in the text that all persons gave their informed consent prior
to their inclusion in the study. Details that might disclose the identity of the subjects under
study should be omitted.
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The editors reserve the right to reject manuscripts that do not comply with the above-
mentioned requirements. The author will be held responsible for false statements or failure
to fulfill the above-mentioned requirements.

Conflict of interest

Authors must indicate whether or not they have a financial relationship with the organization
that sponsored the research. This note should be added in a separate section before the
reference list. If no conflict exists, authors should state: The authors declare that they have
no conflict of interest.

After acceptance

Upon acceptance of your article you will receive a link to the special Author Query
Application at Springer’s web page where you can sign the Copyright Transfer Statement
online and indicate whether you wish to order OpenChoice and paper offprints.

Once the Author Query Application has been completed, your article will be processed and
you will receive the proofs.

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 now 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 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, they agree to the Springer Open Choice Licence.

Offprints

Additional 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.

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.

Languages

Articles and abstracts must be in English.
Springer Open Choice™

Springer operates a program called Springer Open Choice. It offers authors to have their
journal articles made available with full open access in exchange for payment of a basic fee
(‘article processing charge’).

With Springer Open Choice the authors decide how their articles are published in the
leading and well respected journals that Springer publishes. Springer continues to offer the
traditional publishing model, but for the growing number of researchers who want open
access, Springer journals offer the option to have articles made available with open access,
free to anyone, any time, and anywhere in the world. If authors choose open access in the
Springer Open Choice program, they will not be required to transfer their copyright to
Springer, either.



Whatever the decision, an author’s work will always benefit from all Springer has to offer.
There is no difference in the way that they are treated between Springer Open Choice
articles and other articles among the well over 100,000 that Springer publishes annually. All
articles will be peer-reviewed, professionally produced, and available both in print and in
electronic versions on SpringerLink. In addition, every article will be registered in CrossRef
and included in the appropriate Abstracting and Indexing services. Springer Open Choice
articles will have the possibility of incorporating additional non-text files such as sound or
video in the electronic edition.

Authorship and Contributorship

An "author" is generally considered to be someone who has made substantive intellectual
contributions to a published study, and biomedical authorship continues to have important
academic, social, and financial implications (1). In the past, readers were rarely provided
with information about contributions to studies from persons listed as authors and in
Acknowledgments (2). Some journals now request and publish information about the
contributions of each person named as having participated in a submitted study, at least for
original research. Editors are strongly encouraged to develop and implement a
contributorship policy, as well as a policy on identifying who is responsible for the integrity of
the work as a whole.

While contributorship and guarantorship policies obviously remove much of the ambiguity
surrounding contributions, they leave unresolved the question of the quantity and quality of
contribution that qualify for authorship. The ICJME has recommended the following criteria
for authorship; these criteria are still appropriate for journals that distinguish authors from
other contributors.

Authorship credit should be based on 1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; 2) drafting the article or
revising it critically for important intellectual content; and 3) final approval of the version
to be published. Authors should meet conditions 1, 2, and 3.

= When a large, multicenter group has conducted the work, the group should identify the
individuals who accept direct responsibility for the manuscript (3). These individuals
should fully meet the criteria for authorship/contributorship defined above and editors will
ask these individuals to complete journal-specific author and conflict-of-interest
disclosure forms. When submitting a manuscript authored by a group, the corresponding
author should clearly indicate the preferred citation and identify all individual authors as
well as the group name. Journals generally list other members of the group in the
Acknowledgments. The NLM indexes the group name and the names of individuals the
group has identified as being directly responsible for the manuscript; it also lists the
names of collaborators if they are listed in Acknowledgments.

Acquisition of funding, collection of data, or general supervision of the research group
alone does not constitute authorship.

All persons designated as authors should qualify for authorship, and all those who
qualify should be listed.

Each author should have participated sufficiently in the work to take public responsibility
for appropriate portions of the content.

Some journals now also request that one or more authors, referred to as "guarantors," be
identified as the persons who take responsibility for the integrity of the work as a whole,
from inception to published article, and publish that information.

Increasingly, authorship of multicenter trials is attributed to a group. All members of the
group who are named as authors should fully meet the above criteria for
authorship/contributorship.

The group should jointly make decisions about contributors/authors before submitting the
manuscript for publication. The corresponding author/guarantor should be prepared to
explain the presence and order of these individuals. It is not the role of editors to make
authorship/contributorship decisions or to arbitrate conflicts related to authorship.

Contributors Listed in Acknowledgments

All contributors who do not meet the criteria for authorship should be listed in an
acknowledgments section. Examples of those who might be acknowledged include a person
who provided purely technical help, writing assistance, or a department chair who provided
only general support. Editors should ask corresponding authors to declare whether they had
assistance with study design, data collection, data analysis, or manuscript preparation. If
such assistance was available, the authors should disclose the identity of the individuals
who provided this assistance and the entity that supported it in the published article.
Financial and material support should also be acknowledged.
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Groups of persons who have contributed materially to the paper but whose contributions do
not justify authorship may be listed under such headings as "“clinical investigators" or
“"participating investigators,” and their function or contribution should be described-for
example, "served as scientific advisors," “critically reviewed the study proposal,” "collected
data," or "provided and cared for study patients." Because readers may infer their
endorsement of the data and conclusions, these persons must give written permission to be
acknowledged.

1. Davidoff F, for the CSE Task Force on Authorship (2000) Who's the author? Problems
with biomedical authorship, and some possible solutions. Science Editor 23:111-119

2. Yank V, Rennie D (1999) Disclosure of researcher contributions: a study of original
research articles in The Lancet. Ann Intern Med 130:661-670

3. Flanagin A, Fontanarosa PB, DeAngelis CD (2002) Authorship for research groups.
JAMA 288:3166-3168

The above paragraph is part of: International Committee of Medical Journal Editors. Uniform
requirements for manuscripts submitted to biomedical journals. Available at:
http://www.icmje.org/. Accessed March 30, 2009

Copyright information

Submission of a manuscript implies: that the work described has not been published before
(except in form of an abstract or as part of a published lecture, review or thesis); that it is not
under consideration for publication elsewhere; that its publication has been approved by all
co-authors, if any, as well as - tacitly or explicitly - by the responsible authorities at the
institution where the work was carried out. The author warrants that his/her contribution is
original and that he/she has full power to make this grant. The author signs for and accepts
responsibility for releasing this material on behalf of any and all co-authors. Transfer of
copyright to Springer becomes effective if and when the article is accepted for publication.
After submission of the Copyright Transfer Statement signed by the corresponding author,
changes of authorship or in the order of the authors listed will not be accepted by Springer.

The copyright covers the exclusive right (for U.S. government employees: to the extent
transferable) to reproduce and distribute the article, including reprints, translations,
photographic reproductions, microform, electronic form (offline, online) or other
reproductions of similar nature.

All articles published in this journal are protected by copyright, which covers the exclusive
rights to reproduce and distribute the article (e.g., as offprints), as well as all translation
rights. No material published in this journal may be reproduced photographically or stored
on microfilm, in electronic data bases, video disks, etc., without first obtaining written
permission from the publisher.

The use of general descriptive names, trade names, trademarks, etc., in this publication,
even if not specifically identified, does not imply that these names are not protected by the
relevant laws and regulations.

An author may self-archive an author-created version of his/her article on his/her own
website. He/she may also deposit this version on his/her institution's and funder's (funder
designated) repository, including his/her final version, provided it is not made publicly
available until after 12 months of official publication. He/she may not use the publisher's
PDF version which is posted on www.springerlink.com for the purpose of self-archiving or
deposit. Furthermore, the author may only post his/her version provided acknowledgement
is given to the original source of publication and a link is inserted to the published article on
Springer's website. The link must be accompanied by the following text: "The original
publication is available at www.springerlink.com”.

The author is requested to use the appropriate DOI for the article (go to the Linking Options
in the article, then to OpenURL and use the link with the DOI). Articles disseminated via
www.springerlink.com are indexed, abstracted and referenced by many abstracting and
information services, bibliographic networks, subscription agencies, library networks, and
consortia.

While the advice and information in this journal is believed to be true and accurate at the
date of its publication, neither the authors, the editors, nor the publisher can accept any
legal responsibility for any errors or omissions that may be made. The publisher makes no
warranty, express or implied, with respect to the material contained herein.

Special regulations for photocopies in the USA. Photocopies may be made for personal or
in-house use beyond the limitations stipulated under Section 107 or 108 of U.S. Copyright
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6468600, http://www.copyright.com, stating the ISSN of the journal, the volume, and the first
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