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RESUMO

INTRODUCAO: A desnutricdo esta associada ao maior tempo de internacdo, maior
namero de complica¢des, morbidade e mortalidade em pacientes hospitalizados. Em
pacientes criticos de Unidades de Terapia Intensiva (UTIs) o cenério ndo € diferente
e condicbes como o0 elevado risco nutricional e perda progressiva de peso sao
prevalentes nestes pacientes. Os instrumentos de triagem nutricional possibilitam
identificar precocemente o risco nutricional e beneficiar os pacientes com uma
intervencao nutricional precoce e especializada. Os principais instrumentos para
triagem nutricional em pacientes criticos sdo o Nutritional Risk Screening — 2002
(NRS-2002) e o Nutrition Risk in the Critically 1ll (NUTRIC).

OBJETIVOS: (1) Avaliar o risco nutricional através dos instrumentos NRS-2002 e
NUTRIC, (2) identificar o desempenho do NUTRIC em relacdo ao NRS-2002 e (3)
identificar as possiveis associacdes do alto risco nutricional, avaliado por estes
instrumentos, com as principais complicacfes clinicas de pacientes criticos

admitidos na UTI.

METODOS: Estudo de coorte prospectivo em pacientes criticos admitidos na UTI do
Hospital de Clinicas de Porto Alegre (HCPA). O risco nutricional foi avaliado pelo
NRS-2002 e NUTRIC. Como resultado, os pacientes com o escore = 5 pontos foram
considerados com alto risco nutricional. Principais dados clinicos foram obtidos por
meio dos prontuarios eletrbnicos. A analise de regressao logistica mdiltipla foi
utilizada para calcular razdo de chances e seus respectivos intervalos de confianca
(95%) para o alto risco nutricional, ajustado para sexo. O grau de concordancia entre
os instrumentos foi avaliado pelo teste de concordancia Kappa. A curva Receiver
Operating Characteristic (ROC), construida mediante valores de referéncia

adquiridos pelo NRS-2002, foi utilizada para avaliar o desempenho do NUTRIC.

RESULTADOS: Foram avaliados 200 pacientes criticos (59,4+16,5 anos, 53,5% do
sexo feminino). O alto risco nutricional foi identificado em 55% e 36,5% dos
pacientes de acordo com o NRS-2002 e NUTRIC, respectivamente. A analise de

concordancia identificou uma concordancia fraca, mas significativa entre os dois



instrumentos (Kappa = 0,192; p = 0,004). O NUTRIC demonstrou um desempenho
satisfatorio para identificar risco nutricional (area sob a curva ROC 0,697 entre 0,621
— 0,767) em comparacdo ao NRS-2002. Pacientes com o alto risco nutricional
avaliado pelo instrumento NRS-2002, quando comparados aos outros pacientes,
demonstraram uma associacao significativa com o tempo de internacédo na UTI (16
vs.14,5 dias; p = 0,050), uso de ventilagdo mecéanica (65,5% vs. 44,4%; p <0,001),
presenca de infeccdo (65% vs. 35%, p = 0,004) e obito (42,7% vs. 27,8%; p =
0,030). Ja em pacientes com alto risco nutricional avaliado pelo NUTRIC foram
observadas associa¢fes significativas com o uso da hemodidlise (64,4% vs. 51,2%;
p = 0,003) e obito (54,8 vs. 25,2%; p <0,001). Em modelo de regressdao multipla,
ajustado para sexo, pacientes com alto risco nutricional demonstraram maior risco
de uso de ventilacdo mecéanica (51%), presenca de infeccdo (50%), hemodialise
(76%) e 6bito (55%).

CONCLUSAO: O NUTRIC demonstrou bom desempenho na identificacdo de risco
nutricional. O alto risco nutricional foi associado significativamente as complicac6es

clinicas de pacientes criticos internados em UTI.

DESCRITORES: Instrumentos de risco nutricional; NRS-2002; NUTRIC; Pacientes

criticos; Unidade de Terapia Intensiva.



ABSTRACT

INTRODUCTION: Malnutrition is associated with prolonged hospital length of stay,
greater number of complications, morbidity and mortality in hospitalized patients. In
critical patients into Intensive Care Units (ICUs) the scenario isn’t different and
conditions such as high nutritional risk and progressive weight loss are prevalent in
these patients. The nutrition risk screening tools allow to previously identify nutritional
risk and benefit patients with an early and specialized nutrition intervention. The main
tools used for nutrition risk screening in critically ill patients are the Nutritional Risk
Screening — 2002 (NRS-2002) and the Nutrition Risk in the Critically 1l (NUTRIC).

OBJECTIVES: (1) to evaluate nutritional risk through the tools NRS-2002 and
NUTRIC, (2) to identify NUTRIC’s performance in comparison to Nutrition Risk
Screening 2002, and (3) to identify possible associations between high nutritional
risk, evaluated by such tools, with the main clinical outcomes of critically ill patients
admitted into the ICU.

METHODS: Prospective cohort study in critically ill patients admitted into the ICU of
the Hospital de Clinicas de Porto Alegre (HCPA). The nutritional risk was evaluated
by NRS-2002 and NUTRIC. As a result, patients with a score = 5 were considered at
high nutritional risk. Clinical data were obtained from patients' electronic records.
Multiple logistic regression analysis was used to measure the odds ratio and its
respective confidence intervals (95%) for high nutritional risk, gender adjusted. The
concordance agreement was evaluated through Kappa'’s coefficient. The Receiver
Operating Characteristic (ROC) curve, constructed using reference values acquired

by the NRS-2002, was used to evaluate the performance of NUTRIC.

RESULTS: 200 critically ill patients were assessed (59.4 + 16.5 years old, 53.5%
female). High nutritional risk was identified in 55% e 35.6% of the patients, according
to NRS-2002 and NUTRIC, respectively. The concordance analysis identified a weak
but significant agreement between the instruments (Kappa = 0.192; p=0.004).
NUTRIC demonstrated a satisfactory performance in identifying nutritional risk (area
on ROC curve 0.697, between 0.621 — 0.767), in contrast with NRS-2002. High



nutritional risk patients assessed by the NRS-2002, when compared to other
patients, showed an association with ICU length of stay (16 vs. 14.5 days; p=0.050),
use of mechanical ventilation (65.5% vs. 44.4%; p <0.001), presence of infection
(65% vs. 35%, p=0.004), and death (42.7% vs. 44.4%; p=0.030). On the other hand,
high nutritional risk patients, assessed by the NUTRIC, showed an association with
the use of hemodialysis (64.4% vs. 51.2%; p = 0,003) and death (54.8 vs. 25.2%; p
<0,001). In a multiple regression model, adjusted for gender, patients with high
nutritional risk showed a higher risk of use of mechanical ventilation (51%), presence

of infection (50%), renal replacement therapy (76%) and death (55%).

CONCLUSION: The NUTRIC demonstrated good performance in identifying
nutritional risk. The high nutritional risk was
significantly associated with the clinical outcomes of critically ill ICU patients.

KEYWORDS: Nutrition risk screening tools; NRS-2002; NUTRIC; Ciritically ill

patients; Intensive Care Unit.
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1 REVISAO DA LITERATURA

1.1 DESNUTRICAO: CONCEITO E EPIDEMIOLOGIA NO AMBITO HOSPITALAR

Desnutricdo € definida como a condicdo em que ocorre um desequilibrio
energético, proteico e de outros nutrientes, resultando em efeitos adversos nas
estruturas dos tecidos e do corpo (STOTTS, 2012). Ja o risco nutricional é descrito
como o aumento do risco de morbidade e mortalidade da doenca de base de um
individuo devido a presenca concomitante de um determinado grau de desnutricao ou
inanicdo (MORETTI, 2014). Conforme Kondrup (2014), o conceito de risco nutricional
no contexto de terapia intensiva se refere ao risco de adquirir complicacdes ou outras
formas de desfechos adversos que poderiam ter sido evitados por uma terapia
nutricional precoce e adequada (KONDRUP, 2014).

Estudo multicéntrico demonstrou que a desnutricdo esteve presente em 48,1%
dos pacientes hospitalizados, ja& a prevaléncia da desnutricdo grave foi de 12,5%
nesta populacdo, sendo que grande parte desses doentes desenvolve essa condicéo
durante o periodo de internacdo (WAITZBERG; CAIAFFA; CORREIA, 2001). No
cenario de Unidades de Tratamento Intensivo (UTIS) esse quadro se mostra ainda
mais alarmante, estando a desnutricdo presente em 85% dos pacientes criticamente
doentes (BARR et al., 2004).

Essa elevada prevaléncia se deve ao fato de que o estado nutricional dos
enfermos criticos piora rapidamente, mesmo quando sdo admitidos nas Unidades de
Tratamento Intensivo (UTIs) em um estado bem nutrido (ISHIBASHI et al., 1998). A
desnutricdo nestes individuos esta associada a anorexia, a presenca de infeccoes
hospitalares e ao tratamento intensivo, visto que alguns suportes terapéuticos, como a
ventilagdo mecénica e a hemodidlise, estdo relacionados a lesdo muscular e a
deplecao proteica (YOUSEFZADEH et al., 2007, BARR et al., 2004).

Além disso, esses pacientes desenvolvem desnutricdo em decorréncia da
resposta inflamatdria sistémica associada a doenca critica e do estado de catabolismo
severo causado pelo aumento das citocinas e hormdénios relacionados ao estresse
(MCCLAVE et al.,, 2016; JENSEN et al.,, 2009). Resultados de um estudo classico

demonstraram que pacientes admitidos em uma Unidade de Tratamento Intensivo
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(UTI) apresentaram perda de aproximadamente 1-2 kg de proteina corporal
(aproximadamente 10-15% do teor inicial de proteina total) durante 10 dias de
internacdo, apesar do bom estado nutricional prévio e do suporte energético e
proteico adequado (ISHIBASHI et al., 1998). Essas condi¢cdes hipermetabdlicas
diferenciam os pacientes criticos dos demais individuos hospitalizados e evidencia a
relevancia em identificar de forma correta e precoce a presencga de risco nutricional

nessa populacéo.

1.2 IMPORTANCIA DA TRIAGEM NUTRICIONAL

De acordo com a literatura, a desnutricdo esta relacionada a diversos
desfechos clinicos negativos, tais como aumento de morbidade e mortalidade,
ocorréncia de infecgdes, hospitalizagdo prolongada e aumento de custos para o
sistema de saude (CORREIA, 2003). A triagem nutricional visa identificar pacientes
desnutridos ou em risco nutricional com objetivo de diminuir resultados clinicos
desfavoraveis por meio de terapia nutricional especializada (MCCLAVE et al., 2009).

Em um estudo de intervencéo prospectivo, 132 pacientes foram triados pelo
NRS-2002 com risco nutricional (escore = 3) e, posteriormente, divididos em dois
grupos: (1) grupo intervencdo, em que 0s pacientes receberam terapia nutricional
agressiva; (Il) grupo controle, em que os doentes receberam terapia padrdo. O
suporte nutricional especializado no grupo intervencédo resultou em menores taxas de
complicagbes e readmissdes, melhor estado funcional e menor necessidade de
antibioticos em relacéo ao grupo controle (STARKE et al., 2011).

Ja em um estudo de coorte prospectivo realizado na China, 1085 pacientes
com cirurgia abdominal foram triados quanto ao risco nutricional. Dentre eles, 120
foram classificados como pacientes de risco pelo NRS-2002 (escore = 3). Observou-
se que os individuos de risco que receberam suporte nutricional especializado antes
da operacdo apresentaram menor periodo de permanéncia hospitalar e menor
ocorréncia de complicacbes pds-operatdrias em relacdo ao grupo de alto risco sem
suporte nutricional agressivo. Essa associagédo néo foi encontrada nos 965 pacientes
classificados com baixo risco (JIE et al., 2012).

Rahman et al. (2016), em um estudo observacional, encontrou associacéo

significativa entre adequacao nutricional e sobrevivéncia de 28 dias ap0s admisséo na
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UTI em pacientes com alto risco nutricional pelo NUTRIC (escore = 5). Nos pacientes
de baixo risco, porém, néo foi observada essa relacéo.

Em uma metanalise de 8 ensaios clinicos randomizados, Heyland et al. (2003)
demonstrou uma tendéncia para reducéo das taxas de mortalidade quando o suporte
nutricional foi iniciado dentro das primeiras 48 horas de internacdo na UTI. J4& na
metanalise realizada por Doig et al. (2009) uma reducao significativa das taxas de
mortalidade foi relatada quando a terapia enteral foi iniciada nas primeiras 24h de
admissdo na UTI. Além disso, a oferta precoce de terapia nutricional reduziu os
custos gerais hospitalares (DOIG; CHEVROU-SEVERAC; SIMPSON, 2013).

Esses estudos sugerem que pacientes com alto risco nutricional sdo mais
propensos a se beneficiar de terapia de nutricdo especializada do que aqueles com
baixo risco. Também demonstram que o suporte nutricional precoce (até 24-48h apos
a admissao na UTI) estd associado a um melhor progndstico clinico. Identificar o
risco nutricional com acuracia e ofertar de forma precoce uma terapia de nutricdo
agressiva apresenta-se, portanto, como uma estratégia para reducdo da severidade
das doencas e complicacdes, diminuicdo no tempo de permanéncia hospitalar e

melhora do prognéstico dos pacientes com alto risco nutricional.

1.3 AVALIACAO DE RISCO NUTRICIONAL EM PACIENTES CRITICOS

Identificar o risco nutricional em pacientes criticamente doentes, no entanto,
permanece como um desafio para os profissionais da saude, visto que ndo sao uma
populacdo homogénea e ndo cumprem com o0sS parametros de desnutricdo
tradicionais (MCCLAVE et al., 2009). Os critérios comumente usados para identificar
risco nutricional, como exames laboratoriais, exame fisico, dados antropométricos,
ingestédo alimentar e avaliagdo funcional (KRUIZENGA et al., 2005; FERGUSON et
al., 1999; DETSKY et al., 1987; BUZBY et al., 1980), podem néo estar disponiveis ou

refletir informagdes errdbneas sobre a condi¢do nutricional desses individuos.

Isso ocorre porque os pacientes de UTI estdo frequentemente sob ventilacao
mecanica, sedados ou com estado mental alterado, dificultando a obtencdo de
informacBes sobre historia de ingestdo alimentar, estado funcional e sintomas
gastrointestinais antes da admissdo hospitalar. Ja os parametros antropomeétricos,
como peso corporal, indice de massa corporal (IMC) e circunferéncia da cintura e do
braco, podem refletir mais alteragdes no balanco hidrico do que fornecer informacgdes
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fidedignas sobre a composicédo corporal do paciente, uma vez que muitos desses
enfermos recebem grandes volumes de fluido com objetivo de manter estabilidade
hemodindmica (MCCLAVE et al., 2009). Com relacdo ao uso de proteinas séricas
como marcadores tradicionais, estas sao utilizadas como um reflexo da resposta da
fase aguda da doenca, ndo representando com precisdo o0 estado nutricional do
individuo criticamente doente (JENSEN; WHEELER, 2012, HIESMAYR, 2012).

Além disso, nesses enfermos a gravidade da doenca aguda e estresse
metabdlico contribuem tanto para o risco nutricional quanto o estado nutricional de
base (KONDRUP, 2014). As ferramentas tradicionais de avaliagao nutricional perdem
essencialmente essa interagdo (HEYLAND et al.,, 2011), podendo levar a uma
classificacdo equivocada do risco nutricional e ocasionar falhas e atrasos na terapia
dessa populacéo.

Diante das limitacdes expostas, os instrumentos Nutritional Risk Screening —
2002 (NRS-2002) e Nutrition Risk in the Critically Il (NUTRIC) parecem ser os mais
adequados para a triagem de pacientes criticos, visto que sdo as Unicas ferramentas
gue consideram a condi¢céo nutricional do doente concomitantemente ao impacto da
sua doenca ou trauma sob o estado nutricional (MCCLAVE et al.,, 2016). O
instrumento NUTRIC possui ainda um importante diferencial no contexto de UTIs,
dado que todos os seus componentes podem ser obtidos através da revisdo do
prontuario, sem necessidade de uma entrevista com o paciente ou familiar. Além
disso, tanto o NUTRIC quanto a NRS-2002 séo sistemas de triagem rapidos, de baixo
custo e de facil aplicabilidade (HEYLAND et al., 2011, KONDRUP, 2003).

O Nutritional Risk Screening — 2002, popularmente conhecido como NRS-2002,
foi o primeiro instrumento de triagem de risco nutricional desenvolvido através da
medicina baseada em evidéncias. Essa ferramenta, elaborada pela Associacdo
Dinamarquesa de Nutricdo Parenteral e Enteral (DAPEN) e recomendada pela
Sociedade Europeia de Nutricdo Parenteral e Enteral (ESPEN), foi derivada de uma
revisdo sistematica de todos o0s ensaios clinicos randomizados disponiveis na
literatura, tendo como objetivo a triagem das caracteristicas nutricionais dos pacientes
em que o suporte nutricional foi efetivo na melhoria de desfechos clinicos.
Posteriormente, o0s estudos clinicos confirmaram sua validade preditiva,
demonstrando que a NRS-2002 é capaz de identificar pacientes que se beneficiam de
apoio nutricional (JOHANSEN et al., 2004, STARKE et al., 2011). Essa ferramenta &
adequada para classificar risco nutricional em todos os enfermos hospitalizados,



17

independentemente da idade ou da doenca. A NRS-2002 classifica o risco nutricional
dos individuos de acordo com cinco variaveis: (I) perda de peso ndo intencional nos
altimos trés meses, (Il) apetite, (Ill) IMC e (IV) fator de estresse da doenca. Além
disso, (V) a idade acima de 70 anos € considerada como uma variavel de risco
adicional. A soma da pontuacdo referente ao estado nutricional com a pontuacdo
referente a gravidade da doenca quantifica o risco nutricional dos pacientes, que séo
classificados como sem risco = 0, baixo risco = 0-1, risco médio = 3-4 e risco elevado
>5 (KONDRUP, 2003).

Ja o escore NUTRIC, validado por Heyland (2011) e recomendado pela
Sociedade Americana de Nutricdo Enteral e Parenteral (ASPEN), foi elaborado
especificamente para quantificar risco nutricional na populagéo criticamente doente e
identificar quais pacientes sdo mais propensos a se beneficiar de uma terapia de
nutricdo agressiva (HEYLAND et al.,, 2011, WARREN; MCCARTHY; ROBERTS,
2016). O reconhecimento de que nem todos os pacientes de UTI responderdo da
mesma forma as intervencdes nutricionais foi o principal conceito por trds do escore
NUTRIC, ja que a maioria das pontuacfes de risco e ferramentas de avaliacdo
consideram que todos 0s pacientes criticos estdo em alto risco nutricional. Para sua
elaboracao, identificaram-se as variaveis que possivelmente estariam associadas a
mortalidade em uma amostra de 598 pacientes. No modelo final, apenas seis
variaveis foram significativamente relacionadas a mortalidade. Esse instrumento
classifica os individuos de acordo com esses seis critérios: (I) idade, (llI) escore Acute
Physiology and Chronic Health Evaluation [I(APACHE I1), (lll) escore Sequential
Organ Failure Assessment (SOFA), (IV) comorbidades, (V) dias de internagéo
anteriores ao ingresso na UTI e (VI) interleucina 6 (IL-6). Em 2016, Rahman et al.
(2016) revalidou a ferramenta excluindo o uso do marcador interleucina 6 (IL-6), visto
que ndo é uma variavel comumente disponivel no contexto hospitalar (RAHMAN et
al., 2016). Para quantificar o risco nutricional, pacientes com pontuagédo = 6 (quando

IL-6 disponivel) ou = 5 (quando IL-6 n&o disponivel) sédo considerados com alto risco.

2 JUSTIFICATIVA

A desnutricdo € uma manifestacéo clinica comum em pacientes hospitalizados

e estd associada com a maior morbidade e mortalidade hospitalar. Condicdes como
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elevado risco nutricional e perda progressiva de peso sao prevalentes em pacientes
criticos de Unidades de Terapia Intensiva (UTIs). Os instrumentos de avaliagdo de
risco nutricional possibilitam identificar precocemente o risco nutricional, minimizar a
perda de peso e beneficiar os pacientes com uma intervencao nutricional precoce e
especializada. Os principais instrumentos de avaliagdo de risco nutricional em
pacientes hospitalizados que consideram a condi¢cdo nutricional concomitantemente
ao impacto da doenca ou trauma sob o estado nutricional sdo os sistemas de
pontuacao Nutrition Risk in the Ciritically Il (NUTRIC) e Nutritional Risk Screening —
2002 (NRS-2002). Ainda que o instrumento NUTRIC tenha sido particularmente
elaborado para triagem de pacientes criticamente doentes, até o momento nao
existem estudos que comparem se este instrumento tem bom desempenho quando
comparado ao NRS-2002, instrumento de referéncia de triagem nutricional. Ainda,
poucos estudos avaliaram a associacdo do alto risco nutricional, avaliado por estes
instrumentos, com as principais complicagbes clinicas durante o periodo de

internacdo de pacientes criticos admitidos em uma UTI.

Assim sendo, 0s principais objetivos desse trabalho séao: (1) Avaliar o risco
nutricional através dos instrumentos de triagem nutricional: NRS-2002 e NUTRIC, (2)
identificar o desempenho do NUTRIC em relagcédo ao instrumento de referéncia NRS-
2002 e (3) identificar as possiveis associa¢fes do alto risco nutricional, avaliado por
estes instrumentos, com as principais complicacfes clinicas de pacientes criticos

admitidos em uma UTI.
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Abstract

Background: Nutrition screening tools such as Nutrition Risk of Screening 2002 (NRS-2002)
and Nutrition Risk in the Critically lll (NUTRIC) are available to assess nutritional risk, however,
its use in Intensive Care Units (ICUs) is not rigorously studied. The aims of this study are
identify the nutritional risk of patients admitted to ICU, to evaluate the performance of
NUTRIC in comparison to NRS-2002, and also to identify high nutritional risk and its
associations with clinical outcomes of critically ill patients.

Methods: A total of 200 patients in an ICU of a university hospital were included in this
retrospective cohort study. Nutritional risk was assessed by NRS-2002 and NUTRIC scores.
Patients with score > 5 were considered at high nutritional risk. Clinical data and outcomes
measures were obtained from patients' medical records.

Results: The patients had 59.4 *+ 16.5 age and 53.5% were female. The high nutritional risk
according to NRS-2002 and NUTRIC was 55% and 36.5%, respectively. The concordance
analysis identified a weak but significant agreement between the instruments (Kappa = 0.192,
p <0.001). NUTRIC demonstrated a satisfactory performance in identifying high nutritional risk
(AUC: 0,697; 95% Cl 0.621 - 0.767). In multiple logistic regression models, adjusted for gender,
patients at high nutritional risk showed increased use of mechanical ventilation (51%),
presence of infection (50%), renal replacement therapy (76%), and death (55%).

Conclusion: The NUTRIC tool demonstrated a good performance in identifying risk of
malnutrition. A score > 5 was associated with increased risk of clinical outcomes in ICU

patients.

Keywords: nutrition screening; critically ill patients; intensive care unit; Nutrition Risk in the

Critically Ill; nutritional risk screening 2002.
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Introduction

Malnutrition is a frequent condition among hospitalized individuals."? Such situation is
even more prevalent among critically ill patients admitted to the Intensive Care Units (ICUs),
considering that they are often in a hypermetabolic state caused by trauma or stress from the
acute disease.>* It is known that malnutrition is associated with many bad clinical outcomes,
such as the increase in morbidity and mortality, longer hospital stay, and clinical

2> Both clinical complications and longer hospital stay promote disease

complications.
worsening and higher costs for health system.”

According to the literature, one of the most effective strategies in the treatment of
high nutritional risk patients is the early and specialized nutritional intervention.®™ Indeed,
identifying the nutritional risk as fast as possible in these patients promote an aggressive and
immediate nutritional therapy. Such measure is essential for decreasing adverse events and
improving the life quality of these patients during hospitalization.11

The nutritional risk identification in critically ill patients is considered a big challenge
for healthcare professionals because nutritional screening tools have limitations and specific
characteristics. Therefore, it is not well established by international consensus which is the
best tool to assess nutritional risk in this population. The Nutritional Risk Screening 2002
protocol (NRS-2002)* and the Nutrition Risk in the Critically Ill tool (NUTRIC)® seem to be the
most adequate tools for screening such patients because they consider the nutritional
condition and the impact of the disease or trauma on nutritional status.”?

Recommended by the European Society for Clinical Nutrition and Metabolism (ESPEN),
the NRS-2002 protocol was the first screening tool developed through medicine based in

evidence. This tool may be applied to all hospitalized patients and is independent of age or

disease. NRS-2002 rates nutritional risk of individuals according to five variables: (l)
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unexplained weight loss in the last three months, (Il) appetite, (Ill) body mass index (BMI), and
(IV) disease stress factor. Age (V) above 70 years old is considered an additional variable of
risk.'? In patients admitted to an ICU, this instrument identified the high nutritional risk in 40%
of the patients.14 The nutritional risk, evaluated by NRS-2002, was also associated with
mortality and longer hospital stay in ICU patients.*®

On the other hand, the NUTRIC screening tool, validated by Heyland?’ and
recommended by the American Society for Parenteral and Enteral Nutrition (ASPEN),'® was
specifically elaborated to identify nutritional risk in critically ill patients and may benefit from
aggressive nutritional therapy. This tool classifies individuals according to the following
criteria: () age, (II) Acute Physiology and Chronic Health Evaluation Il (APACHE 1) score, (IIl)
Sequential Organ Failure Assessment (SOFA) score, (IV) comorbidities, (V) days of
hospitalization before admission to the ICU, and (VI) interleukin-6 (IL-6). In 2015, a study
conducted by Rahman et al. revalidated the tool excluding interleukin-6 (IL-6) since it is not a
common biomarker.® This tool demonstrated that approximately 50% of patients admitted to
the ICU have high nutritional risk.’ A Brazilian study found similar results, in which the
prevalence of high nutritional risk was observed in 46% of critically ill patients*®. In addition,
observational studies in critically ill patients have demonstrated that the high nutritional risk,
identified by NUTRIC, is associated with unfavorable clinical outcomes and death.*>*

Even though NUTRIC was specifically designed for screening ICU patients®’, until the
present moment there are no studies analyzing if such tool has a good performance when
compared to NRS-2002 (reference method). Besides that, few studies have analyzed the
association of high nutritional risk assessed by these tools, with clinical outcomes in critical

patients. For these reasons, the objectives of this study are: (1) to assess nutritional risk

through NRS-2002 and NUTRIC tools, (2) to identify NUTRIC performance when compared to
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NRS-2002, and (3) to identify the possible associations of high nutritional risk, assessed by
these tools, with the clinical outcomes of critically ill patients admitted into an ICU.

Materials and Methods

Patients

A prospective cohort study was performed with critically ill patients admitted to the
ICU of Hospital de Clinicas de Porto Alegre (HCPA), Porto Alegre, Brazil. The cohort included
adult patients (age > 18 years, of both genders, admitted in the period of October (2017) to
January (2018). Patients with advanced terminal illness, neurodegenerative diseases,
therapeutic limitations, and pregnant women were excluded from the research. The selection
process is presented in Figure 1.

Patients were selected through daily screening in a maximum period of 72 hours after
admittance to the ICU. They were accompanied until the hospital discharge or death. All data
used in this research was taken from physical and electronic records, from patient, assistant
staff, family and/or companions. No modifications in the patients’ treatment were performed
during the hospitalization period.

The study was conducted according to the guidelines of the Declaration of Helsinki and
all procedures involving patients were approved by the Hospital Ethics Committee (protocol

#170524). All patients or their legally responsible person signed an informed consent form.

General evaluation

Clinical e demographic characteristics as diagnosis, age, gender, and, ethnicity were
collected from electronic records. Other outcome measures included body mass index (BMI),
length of stay (LOS) in the hospital (days), length of stay in ICU (days), readmission in ICU,
presence of infection during hospitalization (according to the medical records), and death. The

following infectious complications were considered: urinary tract, respiratory tract,
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gastrointestinal tract, surgical wounds, central nervous system and cutaneous infections. All
outcomes were obtained from medical records of each participant.
Nutritional Screening

The nutritional screening was performed by a trained nutritionist using two tools -
Nutritional Risk Screening - 2002 (NRS-2002)" (Supplement 1) and Nutrition Risk in the
Critically Il (NUTRIC)® (Supplement 2) in the period of up to 72 hours after admission to the
ICU. NRS-2002 classified nutritional risk through the score sum considering nutritional status
and disease severity. Patients older than 70 years old received an extra point to the screening.
NUTRIC score was calculated based on patient’s age, number of comorbidities, number of
days at the hospital before ICU admission, Acute Physiology and Chronic Health Evaluation Il
(APACHE 11)** score and Sequential Organ Failure Assessment (SOFA)?? score. The SOFA score
was obtained with platelet count, serum total bilirubin, serum creatinine, mean blood
pressure, vasopressor use, arterial oxygen partial pressure /inspired oxygen fraction ratio
(Pa02/Fi02). The APACHE Il score was obtained through axillary temperature, mean blood
pressure, heart rate, respiratory rate, arterial oxygen partial pressure, and serum levels of
leukocytes, creatinine, potassium, sodium, and hematocrit, besides age and diagnosis.
Statistical Analyses

Data are presented as mean and standard deviation, median (25th — 75th), or number
(%), and compared using t-Student, Mann-Whitney U and, x2 tests, respectively. The
nutritional risk was assessed by two nutritional risk screening tools: NRS-2002 and NUTRIC,
and then classified per tools scores: score < 5 and 2 5 points. As a result, patients with a 2 5
score were considered at high nutritional risk. Multiple logistic regression analysis was used to
calculate the odds ratio (OR) and their respective 95% Cls for to identify the association of the

ICU LOS and clinical outcomes, adjusted for gender. ICU LOS was categorized according to the
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cutoff point established in the literature (2 7 days).”> The agreement between the screening
tools was calculated through the Kappa coefficient. Kappa varies from 0-1: a value <0.2
indicates poor agreement; 0.2-0.4 fair agreement; 0.4-0.6 moderate agreement; 0.6-0.8
substantial agreement; and >0.8 almost perfect agreement. 2 The performance of the NUTRIC
to predict nutrition risk, according to the NRS-2002 high nutritional risk, was analyzed by
sensitivity, specificity, and area under the Receiver Operating Characteristic (ROC) curve.

The calculations were performed with the Statistical Package for The Social Sciences
(SPSS) 23.0 (Chicago, IL) software, and P- values < 0.05 were considered statistically
significant. .

Results

A total of 200 patients were included (59.4 + 16.5 years old, 53.5% female). The
selection process is shown in Figure 1.

The patients’ general characteristics are described on Table 1. The patients were
classified by clinical diagnosis (72.5%), surgical (26%), and trauma (1.5%). Clinical patients
were those who had clinical diagnosis with no surgical management; surgical patients were
those who had acute abdomen and/or in perioperative; and trauma patients those who had
polytrauma by car accidents. The white ethnicity was referred in 53.5% and the mean of BMI
was 27.1 + 8.3 Kg/m?. The patients presented a high APACHE Il and SOFA score.

The median length of hospital stay was 15.0 days, in the ICU it was 4.0 days and
readmission to the ICU was observed in 9.5% of the patients. Regarding clinical outcomes,
56% of patients required mechanical ventilation and, 20.5% renal replacement therapy.
Around 50% of the patients presented infections during the hospitalization period. The

following infections were considered: respiratory tract (28%), urinary tract (12.5%), blood
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(14%), cutaneous (5%), surgical wound (9%), gastrointestinal (3%), and central nervous system
(1%). Among the admitted ICU patients, 36% died.

Association of high nutritional risk, evaluated by nutritional screening tools, with
length of hospitalization and clinical outcomes of critically ill patients are described in the
Table 2. Patients at high nutritional risk (n = 110; 55%), assessed by NRS-2002, were
associated with prolonged ICU stay (5.0 vs. 3.0 days; p = 0.050), mechanical ventilation use
(65.5% vs. 44.4%; p <0.001), infection (32.5% vs. 17.5%, p = 0.004), and death (42.7% vs.
27.8%; p = 0.030) when compared with patients who presented nutritional risk < 5 points. The
length of hospital stay and renal replacement therapy did not show a significant association at
high nutritional risk by NRS-2002. Patients at high nutritional risk evaluated by NUTRIC (n = 73;
36.5%) presented association with the renal replacement therapy (64.4% vs. 51.2%; p=0.003)
and death (54.8 vs. 25.2%; p<0.0001) when compared to the other patients. No association
was observed with length of hospital and ICU stay and other clinical complications.

The association between ICU LOS (= 7 days) and clinical outcomes was evaluated in
logistic regression analysis, adjusted for gender (Table 3). The high nutritional risk (score > 5),
assessed by NRS-2002, was associated with mechanical ventilation use (OR = 2.51; Cl 95%
1.38-4.57; p = 0.002), and presence of infection (OR = 2.50; Cl 95% 1.37 — 4.58; p = 0.003). The
positive associations at high nutritional risk assessed by NUTRIC were also observed with the
renal replacement therapy (OR = 2.76; Cl 95% 1.20 — 6.36; p = 0.017) and death (OR = 2.55; Cl
95% 1.28 — 5.06; p = 0.008). When we adjusted the analysis for age and APACHE Il the results
of these regression models did not change (data not shown).

A weak agreement was observed when evaluating both nutritional screening tools,
NRS-2002 and NUTRIC (Kappa = 0.192, p<0.001). NUTRIC performance was analyzed by ROC

curve using the NRS-2002 as reference tool (Figure 2). NUTRIC demonstrated a sensibility of



30

46.4% and specificity of 25.6% in relation to the NRS-2002. NUTRIC showed a satisfactory
performance in identifying nutritional risk when compared to NRS-2002 (area on ROC curve
0.697; between 0.621-0.767).
Discussion

In the present study, the prevalence of high nutritional risk in critically ill patients was
55% and 36.5% by NRS-2002 and NUTRIC, respectively. An association between high
nutritional risk assessed by NRS-2002 and clinical outcomes was also observed. Other studies
that used such screening tools to identify nutritional risk in ICU patients corroborate our
results. 15,16, 19, 20
High nutritional risk in critically ill patients is associated with clinical complications,
such as morbidity and mortality increase, infections occurrence, and prolonged hospital

141619 11 this study, we evaluated the association between high nutritional risk (score 2

stay.
5), assessed by NRS-2002 and NUTRIC, and clinical outcomes during ICU and hospital length of
stay. Patients at high nutritional risk, assessed by NRS-2002, showed a longer period of days
at the ICU, need of mechanical ventilation, infections, and death when compared to patients
with a < 5 score. Similar results were shown in observational studies with ICU patients, where
high nutritional risk assessed by NRS-2002 was statistically significant when associated to
death. '*1®

When we evaluated the high nutritional risk by NUTRIC, a higher prevalence of renal
replacement therapy and death was observed in critically ill patients at high nutritional risk
when compared to the other patients. Previous studies that used NUTRIC as a nutritional
screening instrument also observed an association of high nutritional risk (score > 5 points)

with longer hospitalization and clinical complications such as use of mechanical ventilation

and death, 1> 192
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In our study, we observed that patients at high nutritional risk had a higher prevalence
of death when compared to patients with a score < 5, independently of the screening tool
used. Besides, a positive association was observed in patients at high nutritional risk with
clinical outcomes. Critically ill patients at high nutritional risk presented higher chance of use
of mechanical ventilation (51%), infection (50%), renal replacement therapy (76%), and death
(55%).

In clinical practice, screening and assessment tools are used to evaluate nutritional
status.”* However, only NRS-2002 and NUTRIC tools include severity of trauma and/or
disease.’ In the present study, a weak agreement between both instruments was observed.
Nevertheless, ROC curve demonstrated a good NUTRIC performance (sensibility of 46.4% and
specificity of 25.6%) in relation to NRS-2002. Despite NUTRIC being created specifically for
critically ill patients and being a quick and practical assessment tool when patients are unable
to communicate, this score presents some limitations to be considered. NUTRIC does not
include traditional risk markers such as BMI, weight loss, food intake, or physical examination.
Furthermore, there is a lack of criteria for the period of exposure to a high degree of severity
of disease or trauma (metabolic stress). > Besides, it is possible that the use of such tool could
be more complex in some ICUs, considering that some biochemical values, such as the
interleukin-6 marker (IL-6), are not always available. In 2015, however, Rahman et al.
revalidated this tool excluding the usage of the IL-6°, which makes this instrument more
applicable in the absence of this biomarker.

NRS-2002 was the first nutritional risk screening tool developed through medicine
based in evidence.'? NRS-2002 is efficient in identifying patients at high nutritional risk that

7,26

may benefit from a precocious and aggressive nutritional support. Indeed, in our study,

NRS-2002 identified the prevalence of high nutritional risk in 55% of the critically ill patients
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assessed. Moreover, we observed that patients at high nutritional risk showed a higher
number of associations with clinical outcomes. It is possible that the screening factors used by
this tool identify more specifically the nutritional risk. Some important point to consider about
NRS-2002 is that all the ICU patients with an APACHE score of >10 are considered at
nutritional risk, regardless of the nutritional variables. It has been suggested that the APACHE
criteria >10 should be replaced by the expectancy of ICU permanence for, at least, a week (7
days), associated with the need of mechanical ventilation during the same period of time.”®
Our study has some limitations. An analysis with a larger number of patients may
provide more robust results. Also, this sample was composed by patients of a wide age range
(including adults and elderlies) and with different diseases. We believe that assessing the
nutritional risk according to the different diseases might be interesting and provide more
accurate data for nutritional screening of ICU patients. Our sample included only patients that
were admitted to the ICU, and our results cannot be extrapolated to all hospitalized patients.
Indeed, there is still variability in the use of nutritional screening tools according to an
American study conducted with hospitalized patients.27 On the other hand, we emphasize
that, until the present moment, there are no studies that demonstrate the performance of
NUTRIC in relation to the NRS-2002 in screening of critically ill patients, and demonstrate the
associations of high nutritional risk with the clinical outcomes during the period of ICU length
of stay (5 days median). Perhaps some results may be more consistent in patients with longer

ICU stay, as already suggested by Kondrup et al. *

Conclusion
Considering the results of this study in critically ill patients it is possible to conclude
that the NUTRIC have a good performance in relation to NRS-2002 in identifying risk of

malnutrition, and high nutritional risk is associated to higher risk of clinical outcomes,
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including death (> 50%). In fact, the high nutritional risk assessed by NRS-2002 score was
associated with a higher risk of mechanical ventilation (51%) and presence of infection (50%).
On the other hand, the high nutritional risk, evaluated by NUTRIC score was associated with a
higher risk of renal replacement therapy (76%) and death (55%). Regardless of which
screening tool is used, we believe that the most important is identifying the nutritional risk as

soon as possible (24-72 hours after the admission to the ICU).
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Table 1. General Characteristics of Critically Ill Patients Admitted to the Intensive Care Unit

(ICU) (n=200).

Descriptive statistics

Clinical and demographic data

Diagnosis (clinical/surgical and trauma)

Age (years)
Gender (female)
Ethnicity (white)
BMI (kg/m?)
APACHE Il (score)
SOFA (score)
Hospitalization and clinical outcomes
Hospital LOS (days)
ICU LOS (days)
Readmission in ICU (yes)
Use of mechanical ventilation (yes)
Mechanical ventilation period (days)
RRT (yes)
Period in RRT (days)
Infection (yes)

Death (%)

145 (72.5%)/52(26%)/3(1.5%)
59.4 +16.5
93 (53.5%)
175 (87.5%)
27.1+83
14.7+4.1

5.0 (2.2 -8.0)

15.0 (8.0 — 24.5)
4.0 (2.0-8.0)
19 (9.5%)
112 (56%)
3.0(1.0-7.0)
41 (20.5%)
8.5(3.0-15.7)
100 (50%)

62 (36%)

Body Mass Index, APACHE I, Acute Physiology and Chronic Health Evaluation II; SOFA,
Sequential Organ Failure Assessment; LOS, length of stay; ICU, Intensive Care Unit;
RRT, Renal Replacement Therapy.

Data are presented as number (%), mean + standard deviation or median (25th - 75th).
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Table 2. Stay Hospitalization and Outcomes Clinical of Critically lll Patients Admitted to the

Intensive Care Unit (ICU) According to High Nutritional Risk.

Nutrition Screening Tools

Stay
hospitalization/ NRS- 2002 NUTRIC
Outcomes clinical
Score Score P Score Score P
<5 points 25 points* Value <5 points 25 points* Value

(n=90) (n=110) (n=127) (n=73)

Hospital LOS 14.5 16.0 0.433 15.0 14.0 0.700

(days) (8.0-4.2) (8.0-25.0) (6.0-8.0) (8.0-23.0)

ICU LOS 3.0 0.050 4.0 5.0 0.180

(days) (0.0-8.0) (0.0-8.0) (2.0-8.0) (8.0-8.5)

Use of mechanical 40 <0.001 20 31 0.070

ventilation (44.4%) (65.5%) (15.7%) (28.8%)

(ves)

RRT 18 0.900 65 47 0.030

(yes) (20.0%) (20.9%) (51.2%) (64.4%)

Infection

(yes) 35 0.004 63 37 0.500
(17.5%) (32.5%) (31.5%) (18.5%)

Death

(yes) 25 0.003 32 40 <0.001
(27.8%) (42.7%) (25.2%) (54.8%)

NRS-2002, Nutritional Risk Screening —2002; NUTRIC, Nutrition Risk in the Critically; LOS, length of

hospital stay; ICU, Intensive Care Unit; RRT, Renal Replacement Therapy.

Data are presented as mean + standard deviation, median (25th - 75th) or number (%), and compared

using t-Student, Mann-Whitney U and x2tests, respectively.

Statistically significant P-values are shown in bold.

* Result considered as high nutritional risk.
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Nutrition ICU LOS, MV, RRT, Infection, Death,
Screening OR P OR P OR P OR P OR P
Tool (95% ClI) value (95%Cl) value (95%Cl) value (95%Cl) value (95%Cl) value

NRS-2002 1.32 0.394 2.51 0.002 1.11 0.780 2.50 0.003 1.56 0.164
Score (0.70-2.48) (1.38 - 4.57) (0.54-2.27) (1.37-4.58) (0.83- 2.93)
2 5 points
NUTRIC 1.75 0.134 1.87 0.070 2.76 0.017 1.29 0.455 2.55 0.008
Score (0.84- 3.65) (0.95-3.67) (1.20- 6.36) (0.66-2.51) (1.28-5.06)
2 5 points

OR, Odds Ratio; NRS-2002, Nutritional Risk Screening — 2002; NUTRIC, Nutrition Risk in the Critically; LOS, length of hospital stay; ICU, Intensive

Care Unit; MV; Use of Mechanic Ventilation; RRT, Renal Replacement Therapy.

®All analyses were adjusted for gender.

Statistically significant P-values are shown in bold.



Patients assessed for eligibility
(n = 598)

Not eligible for study (n = 340)
Not meeting inclusion criteria (n = 156)
Declined to participate (n = 122)

Other reasons {n =62)

Eligible patients
(n =258)

[ ]

Excluded (n = 28}
Without laboratory data (n = 16)

Medical reports incomplete (n = 14)

Survivors (n= 138) Nonsurvivors (n= 62)

Figure 1. Flowchart of patient selection.
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Figure 2. Receiver Operating Characteristic Curve (ROC) for the NUTRIC score
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NRS-2002; Nutritional Risk Screening - 2002; NUTRIC; Nutrition Risk in the Critically lll



39

References

1. Palmero AM, Pérez AS, Ranedo MIC, et. al. Malnutrition in hospitalized patients: results
from La Rioja. Nutri Hosp. 2017; 34(2):402-06.

2. Lim SL, Ong KC, Chan YH, Loke WC, Ferguson M, Daniels L. Malnutrition and its impact on
cost of hospitalization, length of stay, readmission and 3-year mortality. Clin Nutr. 2012;
31(3):345-350.

3. Jensen GL, Wheeler D. A new approach to defining and diagnosing malnutrition in adult
critical illness. Curr Opin Critic Care. 2012; 18(2):206-11.

4. White JV, Guenter P, Jensen G, Malone A, Schofield M. Consensus statement of the
Academy of Nutrition and Dietetics/American Society for Parenteral and Enteral Nutrition:
characteristics recommended for the identification and documentation of adult malnutrition
(undernutrition). J Acad Nutr Diet. 2012; 112(5):730-738.

5. Correia MI, Waitzberg DL. The impact of malnutrition on morbidity, mortality, length of
hospital stay and costs evaluated through a multivariate model analysis. Clin Nutr.
2003;22(3):235-239.

6. Rahman A, Hasan RM, Agarwala R, Martin C, Day AG, Heyland DK. Identifying critically-ill
patients who will benefit most from nutritional therapy: further validation of the ‘modified
NUTRIC’ nutritional risk assessment tool. Clin Nutr. 2016; 35(1):158-162.

7. Starke J, Schneider H, Alteheld B, Stehle P, Meier R. Short-term individual nutritional care
as part of routine clinical setting improves outcome and quality of life in malnourished

medical patients. Clin Nutr. 2011; 30(2):194-201.



40

8. Jie B, Jiang ZM, Nolan MT, Zhu SN, Yu K, Kondrup J. Impact of preoperative nutritional
support on clinical outcome in abdominal surgical patients at nutritional risk. Nutrition.
2012; 28(10):1022-7.

9. Heyland DK, Dhaliwal R, Drover JW, Gramlich L, Dodek P. Canadian Critical Care Clinical
Practice Guidelines Committee. Canadian clinical practice guidelines for nutrition support in
mechanically ventilated, critically ill adult patients. JPEN J Parenter Enteral Nutr. 2003;
27(5):355-373.

10. Doig GS, Heighes PT, Simpson F et al. Early enteral nutrition, provided within 24 h of
injury or intensive care unit admission, significantly reduces mortality in critically ill patients:
a meta-analysis of randomised controlled trials. Intensive Care Med. 2009; 35: 2018-2027.
11. Preiser JC, Van Zanten AR, Berger MM, et al. Metabolic and nutritional support of
critically ill patients: consensus and controversies. Crit Care. 2015; 19 (1): 35.

12. Kondrup J, Rasmussen HH, Hamberg O, Stanga Z. Nutritional risk screening (NRS 2002): a
new method based on an analysis of controlled clinical trials. Clin Nutr. 2003; 22(3):321-36.
13. Patel C, Omer E, Diamond SJ, McClave SA. Can Nutritional Assessment Tools Predict
Response to Nutritional Therapy? Current Gastroenterol Rep. 2016; 18(4):15.

14. Kucukardali Y, Yazgan Y, Solmazgul E, Sahan B, Kaplan M, Yonem A. Malnutrition
screening with the Nutritional Risk Screening 2002 in internal medicine service and the
intensive care unit. Anatol J Clin Investig.2008; 2(1):19-24.

15. Ozbilgin S, Hanci V, Omiir D, et al. Morbidity and mortality predictively of nutritional
assessment tools in the postoperative care unit. Medicine. 2016; 95(40): e5038.

16. Sheean PM, Peterson SJ, Chen Y, Liu D, Lateef O, Braunschweig CA. Utilizing multiple
methods to classify malnutrition among elderly patients admitted to the medical and

surgical intensive care units (ICU). Clin Nutr. 2013; 32(5):752-7.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26936031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26936031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diamond%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=26936031
https://www.ncbi.nlm.nih.gov/pubmed/?term=McClave%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=26936031

41

17. Heyland, et al. Identifying critically ill patients who benefit the most from nutrition
therapy: the development and initial validation of a novel risk assessment tool. Crit Care.
2011; 15(6):R268.

18. McClave SA, Taylor BE, Martindale RG, et al. Guidelines for the provision and assessment
of nutrition support therapy in the adult critically lll patient: Society of Critical Care Medicine
(SCCM) and American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.). JPEN J
Parenter Enteral Nutr. 2016; 40(2): 159-211.

19. Mendes R, Policarpo, S, Fortuna, P, Alves, M, Virella, D, Heyland, DK; Portuguese NUTRIC
Study Group. Nutritional risk assessment and cultural validation of the modified NUTRIC
score in critically ill patients—a multicenter prospective cohort study. J Crit Care. 2016;
37:45-49.

20. Rosa M, Heyland D, Fernandes D, Rabito E, Oliveira M, Marcadenti A. Translation and
adaptation of the NUTRIC Score to identify critically ill patients who benefit the most from
nutrition therapy. Clin Nutr ESPEN. 2016; 14:31-36.

21. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. "APACHE Il: a severity of disease
classification system". Crit Care Med. v. 13, n. 10, p. 818-29, 1985.

22. Vincent JL, Moreno R, Takala J, et al. The SOFA (Sepsis-related Organ Failure Assessment)
score to describe organ dysfunction/failure. Intensive Care Med. v. 22, p. 707-710, 1996.

23. Landis JR, Koch GG. The measurement of observer agreement for categorical data.
Biometrics. 1977; 33:159-174.

24. Anthony PS. Nutrition screening tools for hospitalized patients. Nutr Clin Pract.
2008;23(4):373-382.

25. Kondrup J. Nutritional-risk scoring systems in the intensive care unit. Curr Opin Clin Nutr

Metab Care. 2014; 17(2):177-82.



42

26. Johansen N, Kondrup J, Plum LM, et al. Effect of nutritional support on clinical outcome
in patients at nutritional risk. Clin Nutr. 2004; 23:539-550.
27. Patel V, Romano M, Corkins MR, et al. Nutrition screening and assessment in hospitalized

patients: a survey of current practice in the United States. Nutr Clin Pract. 2014; 4: 483-490.



43

ANEXO A. NORMAS DE PUBLICACAO DA REVISTA

Author Guidelines

NCP Author Guidelines

General Information | Manuscript Categories | Manuscript Submission | Author
Responsibilities |Academic Conduct | How to Prepare Your Manuscript | Submission
Checkilist

General Information

Nutrition in Clinical Practice (NCP) is a peer-reviewed, interdisciplinary journal that is
dedicated to publishing articles about the scientific basis and clinical application of
nutrition and nutrition support. NCP is published bi-monthly and is an official journal
of the American Society for Parenteral and Enteral Nutrition (ASPEN).

The aims of NCP are to disseminate current research on clinical nutrition and
nutrition support from a interdisciplinary viewpoint and bridge the gap between
research and practice. NCP contains comprehensive reviews, clinical research, case
observations, and other types of papers written by experts in the field of nutrition and
health care practitioners involved in the delivery of specialized nutrition support.

NCP Editors determine specific nutrition themes for each issue and solicit articles for
those themes. Unsolicited articles based on the identified themes or any other topic
related to clinical nutrition and nutrition support are also welcome. In
addition, NCP publishes ASPEN Standards of Practice and Position Papers.

The editorial board for NCP is led by Dr. Jeanette Hasse. She is supported by
esteemed Associate Editors and Editorial Board Members recognized for their

research and experience in specialized nutrition support.

Manuscript Categories

Review--Reviews are complete, critical evaluations of the current state of knowledge
in a particular subject area. In addition to presenting and discussing research
accomplishments, reviews also highlight remaining challenges and possible future
research developments in a particular field. Although reviews are generally
commissioned by the Journal, unsolicited submissions are also welcome. Reviews
should consist of a maximum of 20,000 words, including text, footnotes, literature

citations, table, and legends. An unstructured abstract of < 250 words is required,



44

which should address the relevance of the subject matter, methods of the review,
major findings, and conclusions.

Clinical Research--Clinical Research papers are well-designed prospective or

retrospective studies describing practical results that are immediately applicable to
patient care. They should include a structured abstract (< 250 words) consisting of
the following sections: (1) Background, state the problem or purpose of the study;
(2) Methods, briefly describe the study design and variables; (3) Results, describe
the main findings; and (4) Conclusion, emphasize new or important aspects of the
study or observations. Studies involving human subjects require approval by an
Institutional Review Board or Human Subjects Review Board.

Clinical Observations--Clinical Observations are reports of clinical experience. These

articles will range from clinical reports of one or several patients to reviews
encompassing particular areas of clinical practice. An unstructured abstract of < 250
words is required.

Technigues and Procedures--Techniques and Procedures manuscripts are “how-to-

do-it” contributions by practitioners. This section should include descriptions of
certain procedures, treatments, or other aspects of managing patients receiving
nutrition support. An unstructured abstract of < 250 words is required.

Pivotal Paper--A Pivotal Paper is a review of a previously published pivotal article.

The front page of the original article will be reprinted as the second page of this
article. The rest of the article should be comprised of 4 sections: Prevailing Belief
System—What were the prevailing common beliefs and practices of the nutrition
community at the time the original paper was published; Unique Scientific
Contribution—What scientific information was imparted by this paper that changed
thinking and practices; Validation—What studies have subsequently supported or
contradicted the findings of this paper and how has the information held up over
time; Future Considerations—Are the concepts established by this paper likely to be
challenged in the future by new issues, developments, modifications, or change in
thinking? An unstructured abstract of < 250 words is required.

Clinical _Controversies--A Clinical Controversies manuscript is a review of

management in an area that is in dispute. There should be at least 2 opposing views
on management of a particular clinical problem, and each view should be defensible
from the literature. An unstructured abstract of < 250 words is required.



45

Clinical Dilemmas--A Clinical Dilemma paper is a discussion of a clinical problem for

which there appears to be no entirely satisfactory method of management. The
discussion should emphasize the nature of the dilemma, and should discuss the
strengths and weaknesses of the various alternatives available for management of
the clinical problem. An unstructured abstract of < 250 words is required.

Invited Commentary--Commentaries are short, narrowly focused articles usually

commissioned by the journal. They provide critical or alternative viewpoints on key
issues and generally consist of a discussion of an article recently published in the
journal. Commentaries should not contain an abstract.

Letter to the Editor--Letters to the Editor provide substantive comments on papers

published in the Journal, or on topics of broad interest to the clinical nutrition and
metabolic support community. Letters should be submitted no later than 6 weeks
after publication of the paper discussed in the Letter. Letters to the Editor are
generally no more than 500 words. All letters accepted for publication are edited, and
the edited versions are reviewed by authors for approval prior to publication. Letters

should not contain an abstract.

Manuscript Submission

Manuscripts must be submitted online at http://mc.manuscriptcentral.com/ncp. There
IS no submission fee. Author instructions and forms are available at this
site. Manuscripts that do not follow these guidelines will be unsubmitted, and
the author will be asked to meet the guidelines and resubmit. Please note that
your author account will be the same for NCP as for the Journal of Parenteral and
Enteral Nutrition (JPEN), since authors submitting manuscripts for publication
in NCP are submitting their manuscript to the ASPEN journals’ office database,
accessible to the Editors of both ASPEN journals.

Manuscripts are considered with the understanding that they have not been
published previously, except in abstract form or as preliminary observations, and are
not under consideration by another publication. Each submission is given unbiased
consideration and evaluated without regard to the race, gender, ethnic origin or
citizenship of the author(s). We treat all articles as confidential until they are

published in the Journal.

When reporting studies on human subjects (whether prospective or retrospective),
indicate whether the procedures followed were in accordance with the ethical



46

standards of the responsible committee on human experimentation. All authors
should report any real or potential conflict of interest that may influence the readers’
perception of the work. Articles will be subject to peer review and revision and to the

rules governing the Copyright Act of 1978.

Author Responsibilities

Corresponding Author

One corresponding author should be designated for each manuscript. Please provide
complete contact information for the corresponding author on the title page. This
person will be responsible for submitting the Transfer of Copyright form on behalf of
all other authors (in cases where no authors are employees of the federal
government). This person will also be responsible for all correspondence with the
editorial office and will also be responsible for responding to inquiries from readers
after the publication of the manuscript. Please be mindful that contact information
should include a permanent address so that readers can easily be in touch with the
corresponding author after publication as needed.

To select a different corresponding author after the acceptance of the manuscript, a
written request from both the new and previous corresponding author must be
submitted to the editorial office at ncp@nutritioncare.org.

Cover Letter
Authors must include a cover letter with their submission that includes complete

contact information for one corresponding author.

Conflict of Interest

When a paper is submitted to NCP, all authors must disclose any personal or
financial conflicts of interest within the online submission system. A conflict of interest
may exist when an author (or his or her institution or employer) has financial or
personal relationships or affiliations that could influence (or bias) the decisions, work,
or manuscript of the author(s). All authors are required to disclose all potential
conflicts of interest, including specific financial interests and relationships and
affiliations (other than those affiliations listed in the author page of the manuscript)
relevant to the subject of their manuscript. Authors should make full disclosures as

appropriate.



47

Authors are expected to provide detailed information about all relevant financial
interests and relationships or financial conflicts within the past 5 years and for the
foreseeable future. Examples include employment/affiliation, grants or funding
source, consultancies, honoraria, speakers' bureaus, stock ownership or options,
expert testimony, and royalties. Also included are patents filed, received, pending, or
in preparation, particularly those present at the time the research was conducted and
through publication, as well as other financial interests that represent potential future
financial gain. Authors with questions should contact the editorial office at

ncp@nutritioncare.org.

For published manuscripts, each author's disclosure of conflicts of interest and
relevant financial interests and affiliations and declarations of no such interests will
be published.

Academic Conduct

ASPEN Policy on Academic Misconduct. The Society takes seriously its role in

safeguarding the research record and ensuring the reliability of our publications.
ASPEN’s approach to academic misconduct is primarily preventive, asking authors to
provide information about prior submission of their work and to use citations to
traceable sources as well as conducting our internal refereeing and single-blind peer

review processes. For more information, read the ASPEN Policy on Academic

Misconduct.

Statement of Authorship. You must construct a brief statement for inclusion in your

manuscript that lists the role(s) of each author using the criteria below [defined by
the International Committee for Medical Journal Editors (ICMJE)] and upload into the

appropriate text box in Manuscript Central. Please DO NOT add this statement
directly to your manuscript. The submitting author affirms that all individuals listed as
authors have met the criteria of authorship, as listed below. In order to meet the
requirements of authorship, each author must have contributed to at least one aspect
of each of the four criteria. Please note that for Criteria 1 and 2, authors need
only to meet one of the two items listed. Any individuals not meeting the
criteria should be mentioned in the Acknowledgements section of the
manuscript.

Please construct an authorship statement using the criteria in the following

format here.


https://wol-prod-cdn.literatumonline.com/pb-assets/assets/19412452/ASPEN_Academic_Misconduct-1516885838490.pdf
https://wol-prod-cdn.literatumonline.com/pb-assets/assets/19412452/ASPEN_Academic_Misconduct-1516885838490.pdf
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://wol-prod-cdn.literatumonline.com/pb-assets/assets/19412452/ASPEN_Criterias-1516885928133.png

48

Example:
Authors of Manuscript: Jane M. Doe, John Smith, and Richard E. Roe

Statement of Authorship: J. M. Doe and R. E. Roe equally contributed to the
conception and design of the research; J. Smith contributed to the design of the
research; J. M. Doe contributed to the acquisition and analysis of the data; J. Smith
and R. E. Roe contributed to the interpretation of the data; and J. M. Doe and R. E.
Roe drafted the manuscript. All authors critically revised the manuscript, agree to be
fully accountable for ensuring the integrity and accuracy of the work, and read and

approved the final manuscript.

Ethical Board Approval. All studies that involve human subjects must be approved or

deemed exempt by an official institutional review board (IRB), ethical board, or
equivalent in accordance with local regulations; this should be noted in the Methods
section of the manuscript. Also see the Informed Consent section below. If the IRB
waived the requirement for ethical approval/informed consent, please provide this
documentation.

Animal experiments require full compliance with local, national, ethical, and

regulatory principles, and local licensing arrangements.

Plagiarism. NCP takes a firm stance against plagiarism and other forms of
academic misconduct. Submitted manuscripts will be subject to plagiarism
screening through the use of a plagiarism detection software. Any manuscripts that
are found to be plagiarized, in whole or in part (including self-plagiarism), will be
subject to immediate rejection, and the author’s institution may be contacted for
further action. For more information about what constitutes plagiarism, please see
the ASPEN Policy on Academic Misconduct.

How to Prepare Your Manuscript

Format

Manuscripts should be submitted in Microsoft Word (.doc/.docx) format. Please use
double spacing throughout and do not add line numbering. Standard 10- or 12-point
type and spacing are preferred to proportional spacing. Use generic names of drugs,
unless the specific trade name of a drug is directly relevant to the discussion; when
using the trade name, please provide the manufacturer and location. Limit the use of

abbreviations in the title or abstract, and in the text, citing the term in full at its first


https://wol-prod-cdn.literatumonline.com/pb-assets/assets/19412452/ASPEN_Academic_Misconduct-1516885838490.pdf

49

use. When reporting experiments on human subjects, indicate that the procedures
followed were in accordance with the ethical standards of the responsible institutional
committee on human experimentation (see below). Protect the identities of all
patients. When reporting experiments on animals, indicate approval by the

institution’s animal care and use committee.

Title Page
NCP uses a double-blind peer review process to reduce the likelihood of bias. Please

remove your title page from the main document and upload it as a separate item at
the manuscript submission page. Please also ensure that any acknowledgments or
institutional affiliations mentioned in the main document do not hint at the authors’
identities.

On the title page, list each author’s full name, licensures, highest academic degrees,
and affiliation. If an author’s affiliation has changed since the work was done, list the
new affiliation as well. Also state the name and affiliation of any statistical reviewer

consulted.

Only 1 corresponding author should be identified; complete contact information for

this person should be listed on title page.

Abstract

Include an abstract of no more than 250 words. Abstracts for Clinical Research
submissions should be structured, consisting of the following sections:
(1) Background, state the problem or purpose of the study; (2) Methods, briefly
describe the study design and variables; (3) Results, describe the main findings; and
(4) Conclusion, emphasize new or important aspects of the study or observations.
Abstracts for review articles do not need to be explicitly structured, but should
address the relevance of the subject matter, methods of the review, major findings,

and conclusions.

References

Please number references in the order they are mentioned in the text; do not
alphabetize. In text, tables, and legends, identify references with superscript Arabic
numerals. In listing references, follow AMA style, abbreviating names of journals
according to Index Medicus. Please list all authors up to 6 names; if there are more

than 6 authors, use “et al.” following the third author.



50

Examples:

1. Davis JT, Allen HD, Powers JD, Cohen DM. Population requirements for capitation
planning in pediatric cardiac surgery. Arch Pediatr Adolesc Med. 1996;150:257-259.
2. Cole BR. Cystinosis and cystinuria. In: Jacobson HR, Striker GE, Klahr S, eds. The
Principles and Practice of Nephrology. Philadelphia, PA: BC Decker Inc; 1991:396—
403.

Tables

* Tables can be added to the end of the manuscript or submitted as a separate file(s).
« If tables are submitted as separate files, they should be submitted as Microsoft
Word (.doc/.docx) or Microsoft Excel (xls or XlIsx) files.
* Check that all tables are presented as true tables (i.e., can be read both across and
down and are not simply lists).

» Tables should not contain parts. For example, Table 1a, 1b should be renumbered
as Table 1 and Table 2.

*Each table column should have its own unique header.
» Every table must have a callout in the text. Please number illustrations in order of
their citation in text.

* Abbreviations used in tables should be defined in a list after the table and formatted

as follows (in alphabetical order): BMI, body mass index; ICU, intensive care unit...

Figures and lllustrations

* Figures should be submitted as separate files and should not be embedded in the
main document.

 Figure captions should be listed in order at the end of the main document; figure
numbers/captions should not be included on the actual figure files. Legends for
lllustrations: Double-space captions and be brief (maximum 40 words). Indicate
magnification and stain used for photomicrographs.

» Please submit figures in the accepted file formats: .eps, .jpg, .tiff, .pdf, .ppt, or .xls.
Note that .doc files can be submitted only if the figure was actually created in
Microsoft Word. Pictures (containing no text or graphs) typically look best in .tiff, .jpg,
and .pdf formats, and graphs/line art with text typically look best in .eps, .pdf, .ppt, or
Xls formats.
* Images should be submitted in high resolution. All figures need to be at least 300

dpi to ensure quality on printing. Tip: If you have a two-button mouse, simply right-



51

click on the closed file—a drop-down list should appear. Choose the Properties
option in the context menu, and then go to the Details tab to view the resolution.
* The size of the text must be large enough to be clearly visible when the figures are
resized to fit the column width (~3.5 in. wide) or page width (~7 in. wide) of the
journal page.
 Every figure must have a callout in the text. Please number illustrations in order of
their citation in text.

» Abbreviations used in figures should be defined in a list after the table and
formatted as follows (in alphabetical order): BMI, body mass index; ICU, intensive
care unit...
* Please note that any color figures will be published online in color (for no extra fee)
but in black and white in print unless the author has agreed to pay the color printing
fees. Color fees start at $700 USD for the first figure, and $250 USD for each
subsequent figure. If you wish to print figures in color, please specify the figure
numbers when prompted by the online submission system. Color printing surcharges

will be invoiced at a later date.

Acknowledgements and Permissions

Acknowledge all material, including figures, tables, and large blocks of text that are
reproduced or adapted from other sources, whether published or unpublished, and
submit the original copyright owner’s written permission to reproduce or adapt the

material in NCP.

Guidelines for Supplementary Material

Authors are permitted to submit supplementary tables, figures, data sets, audio files,
or video files along with their manuscript upload into Manuscript Central. When
possible, please submit as 1 combined PDF file. These materials are intended for
online-only publication and will not be published in print. Supplementary materials will
be subject to the same standards of peer review as all material submitted for print
consideration. When considering whether or not to upload supplementary material,
first determine how crucial the content is to the submission or to reader
comprehension and value of the material. If the material is important in the
comprehension of the main text, do not upload it as supplementary content, but

rather incorporate it into the main manuscript.



52

Supplementary materials will not be copy edited or composited. It is the responsibility
of the author(s) to ensure that supplementary materials are complete and free of

errors. All supplementary materials must be referred to in the text where appropriate.
All supplementary materials should be labeled using Arabic numerals as below.

Table S1, Table S2, etc.
Figure S1, Figure S2, etc.
Video S1, Video S2, etc.

English Lanquage

Appropriate use of the English language is a requirement for publication in the
Journal. Authors who have difficulty writing in English may seek assistance with
grammar and style to improve the clarity of their manuscript. Many companies

provide substantive editing via the Web, including ScienceDocs, American Journal

Experts, Bioscience Editing Solutions, BioScience Writers, Boston

BioEdit, Editage, International Science Editing, SPi Professional Editing, and Write

Science Right. Please note that neither ASPEN nor NCP takes responsibility for, or

endorses, these services. Their use does not guarantee acceptance of a manuscript
for publication.
Informed Consent

formally that an appropriate IRB approved the project and/or that informed consent
was obtained from subjects after the nature of the procedure(s) had been explained.
Protect the identities of all patients.

Include a signed statement of consent from the patient (or, if the patient is a minor,
from one or both parents or the legal guardian) with all identifiable photographs.
Consent forms must contain a statement that photographs and information about a
case may be published separately or together and that the patient’s name will not be
disclosed. If the IRB waived the requirement for informed consent, please provide

this documentation.

Editing
Accepted manuscripts will be copyedited according to NCP style; authors may
consult the 10th edition American Medical Association Manual of Style (2007) for

general style guidelines. Galley proofs are sent to the corresponding author for


http://www.sciencedocs.com/
http://www.journalexperts.com/
http://www.journalexperts.com/
http://www.bioscienceeditingsolutions.com/
http://www.biosciencewriters.com/
http://www.bostonbioedit.com/
http://www.bostonbioedit.com/
http://www.editage.com/
http://www.internationalscienceediting.com/
http://www.prof-editing.com/
http://www.writescienceright.com/
http://www.writescienceright.com/

53

approval. Authors are responsible for all statements made in their work, including
changes made by the copyeditor and authorized by the corresponding author.
All accepted manuscripts become the property of ASPEN and may not be published

elsewhere without written permission from ASPEN.

Transfer to Copyright

All accepted manuscripts become the property of ASPEN and may not be published
elsewhere without written permission from ASPEN Copyright will be transferred to
ASPEN on behalf of all coauthors by the submitting author through Manuscript
Central. Copyright will revert to authors for any manuscripts that are rejected.
Submission Checklist

* Current and valid email address for each author listed on the manuscript.
* Online electronic submission at http://mc.manuscriptcentral.com/ncp.

» Cover letter

« Title page

» References in proper NCP format and in numerical order, with each cited in the text
* Tables and Figures formatted per NCP guidelines

* Ethical board approval o Consent forms for patient photographs

» Permission grants for previously published materials

 Additional requirements are outlined in the following table.



https://wol-prod-cdn.literatumonline.com/pb-assets/assets/19412452/NCP_Table-1516886043820.pdf

ANEXO B- NRS-2002

54

Avaliacdo do estado nutricional

Gravidade da doenca

T
Ausente

Escore O

Leve

Escore 1

Moderado
Escore 2

Grave

Escore 3

Estado nutricional normal

Perda de peso >5% em 3

meses ou ingestao
alimentar 50% a 75% do
normal na semana
anterior

Perda de peso >5% em 2
meses ou IMC <18,5 +
gueda do estado geral ou
ingestdo 25% a 50% do
normal na semana
anterior

Perda de peso >5% em 1
més (>15% em 3 meses)
ou; IMC <18,5 + queda
do estado geral ou
ingestdo 0% a 25% do
normal na semana
anterior

Escore:

Ausente
Escore 0

Leve

Escore 1

Moderada
Escore 2

Grave

Escore 3

+ Escore:

Necessidades

normais

nutricionais

Fratura de colo de fémur*;

Pacientes cronicos
notadamente com
complicagcbes agudas:

cirrose*, DPOC*; hemodidlise
cronica diabetes e oncologia

Grande cirurgia abdominal*;
acidente vascular encefalico;

pneumonia

grave;

hematoldgico

cancer

Traumatismo de craniano*;
transplante de medula 6ssea;

pacientes

em

cuidados

intensivos (APACHE>10)

Total:

Idade: Se > 70 anos adicione 1 ao escore final = Escore total ajustado para idade

Fonte: Kondrup et al. (2003) **
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Variavel Variacao Pontuacéo
| ]
Idade <50 0
50-74 1
>75 2
APACHE <15 0
15-19 1
20 - 27 2
>27 3
SOFA <6 0
6-9 1
>9 2
NUmero de comorbidades 0-1 0
>1 1
NUmero de dias de 0 0
internacao prévios ao
cuidado intensivo
>0 1
Total:

Fonte: Heyland et al. (2011) **



