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APRESENTACAO

Trata-se de um trabalho de conclusédo de residéncia (TCR), redigido sob o formato de
artigo cientifico, a ser submetido a Revista Journal of Aging and Health, conforme
normatizagdo do Programa de Residéncia Multiprofissional em Salde do Adulto e do ldoso
desenvolvido no Hospital Universitario Professor Alberto Antunes (HUPAA), da Universidade
Federal de Alagoas (UFAL).
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COMPLICACOES CLINICAS DA COVID-19 EM IDOSOS HOSPITALIZADOS

Lais Gomes Lessa Vasconcelos
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RESUMO

Objetivos: associar o risco nutricional e o de sarcopenia com as complicagdes clinicas e
desfecho em idosos hospitalizados com diagnéstico de COVID-19. Métodos: Estudo
longitudinal do tipo coorte retrospectiva. Foram incluidos idosos com diagndstico de COVID-
19, que residiam no estado de Alagoas e foram hospitalizados para tratamento da doenca.
Resultados: Um total de 127 pacientes foram acompanhados até o desfecho. A média de idade
foi de 71,25 +8,06. Foi diagnosticado risco de sarcopenia em 63,8% da amostra e risco
nutricional em 72%. ldosos com risco de sarcopenia apresentaram 5 vezes mais chances de
internamento em UTI, 4 vezes mais chances de uso ventilacdo mecénica e 5 vezes mais chances

de ir a dbito. Discussdo: O risco de sarcopenia mostrou-se como fator de risco para o 6bito,
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internamento em UTI e uso de suporte respiratorio por ventilagdo mecénica. J& o risco
nutricional mostrou-se como fator de risco para o ébito.

Palavras-chave: Desnutrigdo; COVID-19; envelhecimento.

ABSTRACT

Objectives: associating nutritional and sarcopenia risk with clinical complications and
outcomes in hospitalized elderly patients diagnosed with COVID-19. Methods: Longitudinal
retrospective cohort study. Elderly individuals diagnosed with COVID-19, who lived in
Alagoas State and who were hospitalized for COVID-19 treatment were included in the study.
Results: In total, 127 patients were followed up until clinical outcome. Patients” mean age was
71.25 +8.06 years. Sarcopenia risk was diagnosed in 63.8% of the sample, whereas nutritional
risk was observed in 72% of them. Elderly individuals with sarcopenia risk were 5 times more
likely to be hospitalized in ICUs, 4 times more likely to require mechanical ventilation, and 5
times more likely to die. Discussion: Sarcopenia risk was a risk factor for death, hospitalization
in ICU, and for mechanical ventilation. Nutritional risk was a risk factor for death.

Keywords: Malnutrition; COVID-19; aging.

Introducao

A doenca do Coronavirus (COVID-19) é uma infeccdo causada pelo virus da Sindrome
Respiratéria Aguda Grave Coronavirus-2 (SARS-CoV-2), que atinge o sistema respiratorio
podendo levar o paciente a desenvolver quadros de infecgOes leves, moderados ou graves
(World Health Organization, 2022). Segundo dados do Boletim Epidemioldgico do Ministério
da Saude publicado em dezembro de 2021, o Brasil ocupa o terceiro lugar no ranking dos paises

com maior numero de casos de COVID-19 com 22.234.626 pessoas infectadas desde o inicio
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da pandemia, ficando abaixo apenas dos Estados Unidos e da India; e o segundo lugar em
nameros absolutos de 6bitos (Ministério da Saude, 2021).

A literatura internacional indica que a preexisténcia de comorbidades atua como fatores
complicadores da evolucdo clinica dos pacientes hospitalizados (Guo et al., 2020; Zhu et al.,
2020). Entre as principais comorbidades citadas estdo doencas cardiovasculares, doengas do
sistema respiratdrio, diabetes e hipertensdo (Yang et al., 2020) além disso, a obesidade também
despontou como fator de risco para mortalidade nesses pacientes (Sharma & Yadav, 2021). A
populacdo idosa com comorbidades tem se mostrado mais suscetivel a forma grave de COVID-
19 e, consequentemente, internacdes hospitalares (Chen et al., 2020; Suleyman et al., 2020).
Este grupo torna-se ainda especialmente vulnerdvel, uma vez que é frequentemente acometido
pela desnutricio e sarcopenia. Condigfes diretamente associadas que levam ao
comprometimento da capacidade funcional e fragilidade, culminando em desfechos clinicos
desfavoraveis na COVID-19 (Azzolino et al., 2020).

Importante destacar que a sarcopenia é¢ uma doenca multifatorial, na qual observa-se um
processo inflamatdrio crénico secundario ao estresse oxidativo que leva a reducdo de massa
muscular e forca (Papadopoulou, 2020). A elevacdo de mediadores inflamatorios, como fator
de necrose tumoral alfa (TNF-a), interleucina-6 (IL-6) e proteina C-reativa (PCR) parecem estar
relacionados com diversas doencas associadas a idade, ao aumento da incapacidade e
fragilidade (Marcos-Pérez et al., 2020; Franceschi & Campisi, 2014). Esses fatores parecem
comprometer o prognoéstico e a sobrevida de idosos e particularmente levam a piores desfechos
clinicos associados a COVID-19 (Souza et al., 2020; Welch et al., 2020).

Ja é consolidado na literatura as consequéncias da desnutricdo para pacientes
hospitalizados que incluem funcdo imunologica prejudicada, forga muscular esquelética e
respiratdria reduzida, maior tempo de internacéo e maior taxa de mortalidade (Ruiz et al., 2019).

No que se refere a COVID-19, Stefano et al. (2021), sugerem que o risco de desnutrigdo é um



fator prognostico negativo em termos de mortalidade, tempo de internacéo e estado clinico do
paciente na alta hospitalar. No entanto, ainda sdo necessarias maiores investigacfes acerca
dessa temética.

Assim, o objetivo do presente estudo foi associar o risco nutricional e o risco de
sarcopenia com as complicacGes clinicas (ventilagdo mecénica e UTI — Unidade de Terapia
Intensiva) e desfecho 6bito em idosos com diagnostico de COVID-19 admitidos em hospitais

de referéncia no tratamento da doenga em Alagoas.

Métodos

Tipo de estudo, amostragem e centros colaboradores

Estudo longitudinal do tipo coorte retrospectiva, realizada a partir de dados secundarios
de uma coorte multicéntrica, realizada na regido Nordeste do Brasil e denominada “Aspectos
clinicos, nutricionais e sociodemogréaficos associados a mortalidade em pacientes com covid-
19: um estudo multicéntrico no Nordeste brasileiro”, tendo a Faculdade de Nutricdo da
Universidade Federal de Alagoas como Centro Coordenador da pesquisa.

A amostragem seguiu um modelo ndo probabilistico por conveniéncia, no qual foram
inseridos todos os idosos participantes da pesquisa principal e que foram hospitalizados em
qualquer um dos servicos parceiros da pesquisa no estado de Alagoas. Foram escolhidos
servicos que eram referéncia no tratamento para COVID-19 em Alagoas, destes, quatro eram
localizados na capital, incluindo um hospital universitario federal, e trés eram hospitais do

interior do estado.

Critérios de inclusdo e ndo inclusao



A identificacdo dos pacientes foi feita por nutricionistas dos hospitais parceiros. Foram
incluidos neste estudo individuos com diagnostico laboratorial confirmado para COVID-19, de
ambos os sexos, com idade igual ou superior a 60 anos, que residiam no estado de Alagoas e
foram hospitalizados em um dos servigos de satde vinculados com a pesquisa para tratamento
da doenca. Nao foram incluidos aqueles pacientes que na avaliacdo semioldgica apresentaram

sinais e sintomas caracteristicos da doenca, porém o diagndstico laboratorial ndo foi positivo.

Protocolo da pesquisa

No estudo original, os dados foram coletados retrospectivamente, através dos registros
de prontuérios, e/ou prospectivamente, quando o paciente foi acompanhado por nutricionistas
dos servicos devidamente treinados para esta pesquisa. O formulario de admisséo foi aplicado
por meio de entrevista guiada através de contato telefénico ou por meio de formulario eletrénico
respondido pelo préprio paciente ou familiar através da plataforma Formulérios do Google,
com seu conteudo ficando armazenado em conta Google restrita do projeto. Para este estudo,
todos os dados foram coletados no banco de dados da pesquisa principal.

Para fins de caracterizacdo da amostra, por meio deste formulario foram coletados dados
sociodemogréaficos como, sexo, idade, escolaridade e cor de pele.

No que diz respeito a avaliacdo do estilo de vida, foi realizada a identificacdo do
consumo de bebida alcodlica, habito de fumar e relato da préatica de atividade fisica. Foram
considerados consumidores de bebida alcodlica todos os que afirmaram fazer uso dela, ainda
que raramente (< 1 vez/més) e foram considerados como ndo consumidores aqueles que
relataram nunca terem feito uso de bebidas alcodlicas ou que relataram ser abstémio ha no
minimo 30 dias antes da suspeita do COVID-19. Quanto ao tabagismo foram classificados
como fumantes os que relataram tal pratica no momento da entrevista, independente da

frequéncia; e ndo fumantes os que nunca fizeram uso de tabaco ou que relataram ser abstémio



h& no minimo 30 dias antes da suspeita do COVID-19. Em relacdo a pratica de atividade fisica,
foram considerados fisicamente ativos os individuos que auto referiram prética de atividade
aerdbia de intensidade moderada pelo menos 30 min/dia durante 5 dias da semana, ou atividades
intensas por pelo menos 20min/dia, trés vezes por semana, seguindo critérios do American

College of Sports Medicine e da American Heart Association (Haskell et al., 2007).

Dados clinicos

Para preenchimento da histéria patoldgica pregressa, foram coletados dados
relacionados a hipertensdo, diabetes, cancer, doencas cardiovasculares (DCV), doenca
pulmonar obstrutiva cronica (DPOC), asma e outras doengas cronicas.

Para o rastreio do risco nutricional foi utilizada a ferramenta “Malnutrition Universal
Screening Tool” (MUST) que considera trés parametros clinicos: indice de massa corporal
(IMC), perda de peso involuntéria nos Gltimos 3 a 6 meses e doenca grave associada a reducéo
dréstica da ingestao nutricional ou jejum superior a 5 dias e atribui a cada item uma pontuacéo
de zero a dois (British Association for Parenteral and Enteral Nutrition [BAPEN], 2011). Em
nosso estudo, pontuaram no item gravidade da doenca todos aqueles pacientes que precisaram
de cuidados intensivos e/ou de ventilacdo mecanica durante a hospitalizacdo. Apos considerar
todos os itens acima, soma-se a pontuacao e estabelece o risco geral de desnutricdo. Um escore
igual a 0 classifica o paciente em baixo risco de desnutricdo; escore igual a 1 em médio risco;
e escore maior que 2 em alto risco. Para apresentacdo dos resultados, a amostra total foi dividida
em com risco nutricional (médio e alto risco pela MUST) e sem risco (baixo risco pela
MUST).

Para a avaliacdo antropométrica foram coletados dados de peso atual, peso habitual e
altura referida pelo préprio paciente. A partir do peso e altura coletados foi calculado o IMC

que foi classificado segundo as recomendagdes preconizadas por Lipschitz (1994), onde IMC
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< 22kg/m? é classificado com magreza; 22-27 kg/m?, eutrofia e > 27kg/m? excesso de peso. Foi
também calculada a perda de peso ndo intencional nos ultimos 6 meses, identificada pela
diferenga entre o peso habitual e o peso atual referido na admissdo desde estudo, sendo uma
perda superior a 4,5kg ou 5% do peso inicial considerada um dos itens que avalia a fragilidade
no idoso proposto por Fried et al. (2001).

Para avaliar o risco de sarcopenia, foi utilizado o questiondrio SARC-F que inclui a
avaliacdo de cinco componentes: forca muscular, assisténcia para caminhar, capacidade de
levantar-se de uma cadeira, subir escadas e a frequéncia de quedas. Cada componente recebe
uma pontuacdo de 0 a 2 pontos e a soma de todos os itens pode chegar a 10 pontos. Aqueles
que obtiverem pontuacdo maior ou igual a 4 pontos sdo classificados com risco de sarcopenia
(Cruz-Jentoft et al., 2019).

Os desfechos do presente estudo foram considerados internacdo em UTI, ventilagdo

mecanica e obito.

Acompanhamento
Todos os pacientes foram acompanhados pelo nutricionista do servico até o desfecho
(alta ou 6bito) independente do dia que ele ocorreu, e foram registradas informacdes referentes

a sua evolucdo clinica, intercorréncias, ventilagdo mecanica e comorbidades.

Anélise estatistica

Os dados foram apresentados em média e desvio padrdo para as variaveis continuas e
em frequéncias para as variaveis categoricas. Para verificar se existe associacdo entre as
varidveis qualitativas, foi realizado o teste do qui-quadrado. Além disso, foram realizadas
regressdes logisticas, nas quais os desfechos foram as complicac@es clinicas (internacdo em

UTI, ventilagcdo mecénica ou 6bito), as variaveis preditoras foram o risco para sarcopenia ou o
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risco nutricional, e as variaveis de ajuste idade, sexo, DCV, hipertensdo e diabetes. Foi adotado
um nivel de significancia de 5%. As andlises estatisticas foram realizadas com o auxilio do

programa estatistico Jamovi versédo 2.2.3.

Aspectos Eticos

A pesquisa foi submetida aos Comité de Etica em Pesquisa (CEP) da Universidade
Federal de Alagoas, via Plataforma Brasil, e dos Centros Colaboradores sob o nimero CAAE
31113120.0.1001.5013, sendo aprovada.

Apos anélise dos critérios de inclusdo e ndo inclusdo, os individuos foram convidados
a participarem voluntariamente do estudo e foi solicitado a assinatura do termo de

consentimento livre e esclarecido.

Resultados

Foram elegiveis para este estudo 130 idosos hospitalizados no estado de Alagoas, dos
quais 3 foram excluidos por perda de segmento, totalizando 127 pacientes que foram
acompanhados até o desfecho. Em nossa amostra, a média de idade foi de 71,25 +£8,06 anos
52% eram do sexo masculino. Entre as comorbidades investigadas, a que teve maior prevaléncia

foi a hipertensao (78,2%), seguida da diabetes (45,6%) e da DCV (27,3%) (Tabela 1).

O risco de sarcopenia foi diagnosticado em 81 (63,8%) dos 127 idosos que responderam
0 SARC-F; ja para o risco de desnutricdo, dos 114 idosos avaliados, cerca de 72,8%
apresentaram risco nutricional, sendo 7,9% médio risco (MUST =1 ponto) e 64,9% alto risco
(MUST >2 pontos). Em relagdo as complicagdes clinicas, 48,8% da amostra necessitou de

internamento em UTI, 38,6% necessitaram de suporte ventilatorio por meio da ventilagdo

12



mecénica e 32,3% apresentaram como desfecho 6bito. Os demais dados que caracterizam a

amostra estdo descritos na Tabela 1.

Tabela 1. Caracterizacdo clinica dos pacientes em tratamento de COVID-19.

Variaveis N %

Idade (anos) (n=127)
<80 103 81,1
> 80 anos 24 18,9
Género (n=127)
Masculino 66 52,0
Feminino 61 48,0

Raca/cor (n=85)

Branco/amarelo 29 34,1
Pardo 47 55,3
Preto 6 7,1
indio 3 3,5

Estilo de vida (n=127)

Etilismo 21 16,2
Tabagismo 14 11,0
Atividade fisica 27 21,3

Comorbidades

HAS (n=124) 97 78,2
DM (n=125) 57 45,6
DCV (n=121) 33 273
DPOC (n=120) 14 11,7
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Classificacdo do IMC (n=114)

Baixo peso 17 14,9
Peso adequado 38 33,3
Excesso de peso 59 51,8
Perda de peso néo intencional (n=87) 29 33,7
Risco de sarcopenia (n=127) 81 63,8

Risco nutricional (n=114)

Baixo Risco (0 ponto) 31 27,2
Médio Risco (1 ponto) 9 7,9
Alto Risco (> 2 pontos) 74 64,9
Internamento em UTI (n=127) 62 48,8
Ventilagdo mecéanica (n= 127) 49 38,6
Obito (n=127) 41 32,3

HAS: hipertenséo arterial sistémica; DM: diabetes mellitus; DCV: doenga cardiovascular;
DPOC: doenga pulmonar obstrutiva cronica; IMC: indice de massa corporal; UTI: unidade de

terapia intensiva.

A Tabela 2 mostra a analise de associacdo entre as variaveis preditoras, as complicaces
e desfecho observado. Foi observado que a idade > 80 anos associou-se com a necessidade de
ventilagdo mecanica (p=0,04) e a presenca de DCV apresentou associacdo com desfecho ébito
(p=0,03). Nao foi observada associacgéo entre sexo, hipertenséo, diabetes, DPOC, IMC e perda

de peso com complicagdes clinicas ou desfecho 6bito.

Tabela 2. Anélise univariada entre as variaveis preditoras e 0s eventos clinicos observados.

Eventos clinicos
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Ventilagao

UTI - Obito
mecanica

Ndo Sim p- N& Sim p-valor* N&o Sim p-

(%) (%) valor* (%) (%) (%) (%) valor*
Idade > 80 anos 50 50 089 792 208 0,04 625 375 0,54
Sexo
Masculino 54,5 455 63,6 36,4 69,7 30,3
Feminino 475 525 043 59,0 41.0 059 656 344 0,62
HAS 526 474 045 629 371 030 67,0 330 097
DM 474 526 043 59,6 404 080 61,4 386 0,20
DCV 36,4 636 0,07 57,6 424 0,79 515 485 0,03
DPOC 50 50 094 714 286 032 64,3 357 089
Classificacdo do IMC
Baixo peso 529 471 64,7 35,3 82,4 17,6
Peso adequado 47,4 52,6 63,2 36,8 57,9 42,1
Excesso de peso 441 559 080 525 475 048 644 356 0,21
Perda de peso ndo 552 448 040 690 310 039 759 24,1 0,18
intencional
Risco de sarcopenia 40,7 59,3 <0,01 51,9 48,1 <0,01 56,8 43,2 <0,01
Risco nutricional
Sem risco 96,8 3,2
Com risco 26,5 73,5 42,2 57,8 53,0 47,0 <0,01

HAS: hipertensdo arterial sistémica; DM: diabetes mellitus; DCV: doenga cardiovascular;

DPOC: doenga pulmonar obstrutiva cronica; IMC: indice de massa corporal; UTI: unidade de

terapia intensiva.
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*P valor para teste qui-quadrado

N&o foi avaliado possiveis associag¢fes entre o risco nutricional e a necessidade de UTI
e ventilagdo mecanica, pois, considerando os critérios da MUST, todos os pacientes que
necessitaram de internamento em UTI ou uso de ventilagdo mecénica foram atribuidos a

pontuacgéo dois, que consequentemente os colocavam na classificagéo de risco nutricional.

Nossos resultados apontam que idosos com risco de sarcopenia apresentaram 5 vezes
(OR =5,62; 1C95%: 2,2-14,3; p<0,01) mais chances de internamento em UTI, 4 vezes (OR =
4,0; 1C95%: 1,5-10,2; p<0,01) mais chances de uso de suporte respiratorio por ventilacdo
mecanica e 5 vezes (OR = 5,06; 1C95%: 1,7-14,2; p<0,01) mais chances de ir a dbito, apos os
ajustes para sexo, idade, DCV, DPOC, hipertenséo e diabetes, como mostra a Tabela 3. O risco
de desnutricdo avaliado pela MUST mostrou ser um importante fator de risco para mortalidade

(OR = 30,15; 1C95%: 3,6-245,8; p<0,01).

Tabela 3. Analise multivariada entre o risco de sarcopenia e o risco nutricional com 0s

eventos clinicos

Eventos clinicos”

UTI** Ventilagdo mecanica Obito
p- p-
OR IC 95% OR IC95% p-valor OR IC 95%
valor valor

Risco de

562 2,2;143 <001 4,0 15;10,2 <0,01 506 1,7;142 <0,01
sarcopenia
Risco nutricional 30,15 3,6;2458 <0,01

*A analise de regressdo logistica binominal foi ajustada para as varidveis idade, sexo, doenca

cardiovascular, DPOC, hipertenséo e diabetes.
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** Excluido a classifica¢do do risco nutricional do modelo porque todos os pacientes internados

em UTI e em ventilagdo mecanica foram classificados com alto risco nutricional nesse estudo.

Discussao

No presente estudo, observou-se uma alta prevaléncia de risco de sarcopenia e de risco
nutricional em idosos internados em hospitais de referéncia para COVID-19 do estado de
Alagoas, representando 63,8% e 72,8%, respectivamente. O risco de sarcopenia e 0 risco
nutricional mostraram-se como fatores de risco para o 6bito, apos ajustes pelas varidveis idade,
sexo, DCV, DPOC, hipertensdo e diabetes. Quanto ao risco de sarcopenia, este também se
associou com o internamento em UTI e uso de suporte respiratdrio por ventilagdo mecéanica.

J& esta bem estabelecido na literatura que a desnutri¢do causa diversas alteragdes no
sistema imunoldgico, deixando o organismo mais suscetivel a infecgdes (Morais et al., 2021),
0 que pode explicar a alta prevaléncia de risco de desnutricdo e de desnutricdo encontrada em
nossa amostra e em estudos anteriores, respectivamente (Li et al, 2020; Bedock, D. et al. 2020).
Um estudo feito com idosos hospitalizados na cidade de Wuhan no inicio da pandemia mostrou
que 80,2% dos idosos com COVID-19 estavam em risco de desnutricdo ou ja desnutridos (Li
et al, 2020). Essas prevaléncias sdo maiores do que as relatadas em idosos hospitalizados por
outras comorbidades (Soares & Mussoi, 2014). Além disso, Stefano et al. (2021) estimaram o
risco de desnutricdo usando a MUST em 515 pacientes hospitalizados com COVID-19 e
encontraram uma prevaléncia de 18,1% de risco, no entanto, vale destacar que sua amostra tem
idade inferior a do presente estudo (65,1 + 14,3 anos).

A analise multivariada realizada em nosso estudo mostrou o risco de desnutricdo como
um fator de risco para o 6bito. Corroborando com nossos achados, o estudo de Stefano et al.

(2021), também encontrou associagdo do risco calculado pela MUST com a mortalidade (HR
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1,25; 1C 95% 1,04-1,51; p=0,019) mesmo apds ajustes de idade, hipertensao tratada, internacéo
em UTI e oxigenoterapia. Uma provavel explicacdo para esta associacdo, seria a elevada
expressdo de fatores pré-inflamatdrios desencadeados tanto pelo estado nutricional alterado
quanto pela fisiopatologia da infeccéo pelo SARS COV-2.

O aumento de fatores como angiotensinogénio, a enzima conversora de angiotensina 2
(ECAZ2), IL-6 e TNF- a foi observada tanto na desnutrigdo quanto na obesidade (Pinheiro et al.
2017) isto torna-se preocupante especialmente ap6s o estudo de Hoffmann et al. (2020)
ao trazer evidéncias de que o SARS-CoV-2 utiliza receptores da ECA2 para entrar na célula
hospedeira, com isso, 0s autores demonstraram relacdo entre o sistema renina-angiotensina e a
gravidade da infec¢do por SARS-CoV-2 (Hoffmann et al., 2020).

Somado a isso, a desnutricdo diminui o tecido lipidico, alterando a producdo de
adipocinas, levando a restricdes de imunidade inata e adaptativa (Gwela et al., 2019). A
gravidade da COVID-19 tem sido associada a um estado hiperinflamatorio, caracterizado por
tempestade de citocinas com liberacdo desregulada de IL-2, IL-7, IL-10, TNFa, entre outras
(Huang et al., 2019; Zhou et al., 2020). Portanto, isso sugere que pacientes desnutridos sao mais
suscetiveis a desenvolver as formas mais graves de COVID-19 e consequentemente aumentar
a chance de mortalidade.

Em relacdo ao risco de sarcopenia, assim como no presente estudo, Wierdsma et al.
(2021), também encontraram uma elevada prevaléncia, identificada em 73% dos pacientes
durante a admissdo hospitalar por COVID-19. No periodo da pandemia da COVID-19 os
individuos, em especial os idosos, foram aconselhadas a passar um longo periodo de tempo em
casa, como forma de prevencdo ao contagio, com consequente diminui¢do da atividade fisica e
mudancas na ingestdo alimentar, medidas essas que tém o potencial de acelerar a sarcopenia,
deterioracdo da massa e funcdo muscular, bem como aumento da gordura corporal (Kirwan et

al., 2020).
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Nossos resultados sugerem que 0s pacientes com risco de sarcopenia apresentam mais
chances de ir para UTI, de utilizarem ventilagdo mecénica e de 6bito. Corroborando com nossos
achados, uma recente metanalise concluiu que pacientes em estado critico com sarcopenia tém
um risco aumentado de mortalidade quando comparados aqueles sem sarcopenia (Zhang et al.,
2021). A perda de massa muscular no paciente critico € uma complicagdo comum, chegando a
ser estimada uma perda de 2% a 3% ao dia nos pacientes mais criticos (Flower & Puthucheary,
2020). O repouso prolongado e a imobilizacdo podem acelerar esse processo, podendo levar a
perda da funcionalidade dos musculos respiratorios e desfechos clinicos desfavoraveis.

O presente estudo apresenta algumas limitagfes. Primeiro, as medidas de peso e altura
foram autorreferidas devido a restricdo de contato impostas neste periodo de pandemia. No
entanto, ja foram relatadas altas correlacGes entre as medidas autorreferidas e aferidas (Davies
et al., 2020). Dentre os pontos fortes do estudo, ressaltam-se a utilizacdo de instrumentos
validados e padronizados, inclusive a MUST foi recomendada para uso em pacientes com
COVID-19, demonstrou alta sensibilidade e especificidade segundo uma revisdo sistematica

com ferramentas de triagens para idosos com COVID-19 (Silva et al., 2020).

Concluséo

O risco nutricional, o risco de sarcopenia e a histdria de perda de peso néo intencional
estd associado com mortalidade por COVID-19 em idosos no estado de Alagoas. Além disso,
nesta amostra, o risco de sarcopenia esteve associado a necessidade de admissdo em UTI e
ventilagdo mecanica.

Deste modo, realizar a triagem para identificar o risco de desnutri¢cdo e de sarcopenia

em idosos acometidos com COVID-19 é de suma importancia, uma vez que a identificagdo
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precoce do risco possibilita uma intervencdo nutricional mais direcionada, previne o

estabelecimento ou agravo da desnutricdo e pode melhorar o prognostico.
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ARTIGO ORIGINAL EM INGLES

Abstract

Obijectives: associating nutritional and sarcopenia risk with clinical complications and
outcomes in hospitalized elderly patients diagnosed with COVID-19. Methods: Longitudinal
retrospective cohort study. Elderly individuals diagnosed with COVID-19, who lived in
Alagoas State and who were hospitalized for COVID-19 treatment were included in the study.
Results: In total, 127 patients were followed up until clinical outcome. Patients’ mean age was
71.25 £8.06 years. Sarcopenia risk was diagnosed in 63.8% of the sample, whereas nutritional
risk was observed in 72% of them. Elderly individuals with sarcopenia risk were 5 times more
likely to be hospitalized in ICUs, 4 times more likely to require mechanical ventilation, and 5
times more likely to die. Discussion: Sarcopenia risk was a risk factor for death, hospitalization
in ICU, and for mechanical ventilation. Nutritional risk was a risk factor for death.

Keywords: Malnutrition; COVID-19; aging.

Introduction

Coronavirus disease (COVID-19) is an infection caused by the Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) virus, which affects individuals’
respiratory system and may lead to mild, moderate or severe infections (World Health
Organization, 2022). According to data from the Epidemiological Bulletin of the Ministry of
Health, published in December 2021, Brazil ranks third among the countries with the largest
number of COVID-19 cases; 22,234,626 individuals got infected since the beginning of the
pandemic. The country comes right after the United States and India, and it ranks second in

absolute number of deaths (Ministry of Health, 2021).
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According to the international literature, preexisting comorbidities act as complicating
factors in the clinical evolution of hospitalized patients (Guo et al., 2020; Zhu et al., 2020).
Among them, one finds cardiovascular diseases, respiratory system diseases, diabetes mellitus
and hypertension (Yang et al., 2020); obesity has also emerged as risk factor for death in these
patients (Sharma & Yadav, 2021). The elderly population with comorbidities has shown to be
more susceptible to the severe form of COVID-19; consequently, it is more prone to require
hospitalization (Chen et al., 2020; Suleyman et al., 2020). This group is even more vulnerable
because it is often affected by malnutrition and sarcopenia, which are associated conditions that
lead to impaired functional capacity and frailty, as well as to unfavorable clinical outcomes in
patients with COVID-19 (Azzolino et al., 2020).

Most importantly, sarcopenia is a multifactorial disease that shows chronic
inflammatory process secondary to oxidative stress and leads to reduced muscle mass and
strength (Papadopoulou, 2020). Increased level of inflammatory mediators such as tumor
necrosis factor-alpha (TNF-a), interleukin-6 (IL-6) and C-reactive protein (CRP), appears to be
linked to several age-associated diseases, as well as with increased disability and frailty levels
(Marcos-Pérez et al., 2020; Franceschi & Campisi, 2014). These factors appear to compromise
elderly individuals’ prognosis and survival rates, as well as to worsen clinical outcomes
associated with COVID-19 in this population (Souza et al., 2020; Welch et al., 2020).

Consequences of malnutrition for hospitalized patients, such as impaired immune
function, reduced skeletal and respiratory muscle strength, longer hospitalization time and
higher mortality rate, have already been consolidated in the literature (Ruiz et al., 2019).
According to Stefano et al. (2021), the risk of malnutrition for patients with COVID-19 is a
negative prognostic factor in terms of mortality rate, hospitalization time and clinical status at

hospital discharge. However, it is necessary conducting further research on this topic.
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Thus, the aim of the current study was to associate nutritional and sarcopenia risk with
clinical complications (such as mechanical ventilation and hospitalization in ICU - Intensive
Care Unit) and death outcomes in elderly patients diagnosed with COVID-19 who were

hospitalized in reference institutions in Alagoas State to treat this disease.

Methods
Study type, sampling and collaborating centers

Longitudinal study of the retrospective cohort type was carried out with secondary data
deriving from a multicenter cohort. It was conducted in Northeastern Brazil and titled "Clinical,
nutritional and sociodemographic aspects associated with mortality rates in patients with
COVID-19: multicenter study in Northeastern Brazil"; the Nutrition School of Federal
University of Alagoas was the Center coordinating this research.

The sampling procedure has followed a non-probabilistic convenience model, which
comprised all elderly individuals who participated in the main research and patients hospitalized
in any of the research partner services in Alagoas State. COVID-19 treatment-reference services
in Alagoas State were herein selected: four of them were located in the State’s capital -
including a federal university hospital - and three hospitals were located in inland cities in the
state.

Inclusion and exclusion criteria

Patients’ identification was performed by dieticians from partner hospitals. Male and
female individuals in the age group 60 years-or older, with laboratory-confirmed COVID-19
diagnosis, who lived in Alagoas State and who were hospitalized to treat this disease in one of
the health services linked to the current research were included in the present study. Patients
whose semiological evaluation indicated signs and symptoms typical of COVID-19, but whose

laboratory diagnosis was negative, were excluded from the study.
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Research protocol

Data in the original study were collected in a retrospective manner through patients’
medical records, and/or in a prospective manner, when patients were followed up by dieticians
from the aforementioned services, who were duly trained for this research. Food intake form
was applied through guided interview conducted by phone or through electronic form
completed by patients or by their family members in the Google Forms platform; contents of
the last interview modality were stored in the project's restricted Google account. All data
analyzed in the current study were collected from the main research database.

The aforementioned form collected sociodemographic data such as patients’ sex, age,
schooling and skin color, for sample featuring purposes.

Lifestyle evaluation focused on identifying alcoholic beverage intake, smoking habit
and physical activity reports. All individuals who reported to drink alcoholic beverages were
considered drinkers, even if they rarely did it (< 1 time/month), whereas those who reported to
never drink alcoholic beverages or who reported to have abstained from doing it for at least 30
days before the suspected COVID-19 condition were considered non-drinkers. Individuals who
reported to smoke at interview time, regardless of frequency, were classified as smokers;
whereas those who never smoked tobacco or who reported to have abstained from doing it for
at least 30 days before the suspected COVID-19 condition were classified as non-smokers.
Individuals who reported to practice moderate-intensity aerobic activity for at least 30 min/day
for 5 days a week, or intense activity for at least 20min/day, three times a week, were considered
physically active, based on criteria set by the American College of Sports Medicine and by the
American Heart Association (Haskell et al., 2007).

Clinical data
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Data associated with hypertension, diabetes mellitus, cancer, cardiovascular diseases
(CVD), chronic obstructive pulmonary disease (COPD), asthma, among other chronic diseases
were collected to fill in patients’ pathological history.

The "Malnutrition Universal Screening Tool" (MUST) was used to screen participants’
nutritional risk based on three clinical parameters, namely: body mass index (BMI),
unintentional weight loss in the last 3 to 6 months and severe illness associated with drastic
nutritional intake reduction or with fasting longer than 5 days; each item scores from zero to
two (British Association for Parenteral and Enteral Nutrition [BAPEN], 2011). All patients in
the current study, who required intensive care and/or mechanical ventilation during
hospitalization time, have scored in item “disease severity”. After all the aforementioned items
were taken into account, the final score was added up to establish patients’ overall risk of
malnutrition. Score 0 classifies patients in the group of low risk of malnutrition; score equal to
1, in the medium risk group; and score higher than 2, in the high risk group. The total sample
was divided into nutritional risk (medium and high risk based on MUST) and no nutritional risk
(low risk based on MUST) for results’ presentation purposes.

Data about patients’ current weight, habitual weight and self-reported height were
collected for anthropometric evaluation. BMI was calculated based on collected data about
patients’ weight and height, as well as classified based on recommendations by Lipschitz
(1994). BMI < 22kg/m? was classified as thinness; 22-27 kg/mz2, as eutrophy; and > 27kg/m?,
as overweight. Unintentional weight loss in the last 6 months was also calculated based on the
difference between patients’ usual and current weight reported at the time they joined this study;
the loss of more than 4.5kg or 5% of patients’ initial weight was one of the items used to assess
frailty in elderly individuals, as suggested by Fried et al. (2001).

The SARC-F questionnaire was used to assess sarcopenia risk based on five

components, namely: muscle strength, assistance to walk, ability to stand up from a chair,
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climbing stairs and frequency of falls. Each component receives a score that can range from 0
to 2 points; the sum of all items can reach 10 points. Individuals whose score is higher than, or
equal to, 4 points are classified as sarcopenia risk (Cruz-Jentoft et al., 2019).
Hospitalization in ICU, mechanical ventilation and death were the clinical endpoints analyzed
in the current study.
Follow-up

All patients were followed up by the dietician of the investigated service until clinical
outcome (discharge or death), regardless of the day it happened. Information about their clinical
evolution, complications, mechanical ventilation and comorbidities was recorded.
Statistical analysis

Data referring to continuous variables were presented as mean and standard deviation,
whereas those referring to categorical variables were presented as frequency. Chi-square test
was used to check whether there was association between qualitative variables. In addition,
logistic regressions were performed: outcomes comprised clinical complications
(hospitalization in ICU, mechanical ventilation or death); predictor variables comprised risk of
sarcopenia or nutritional risk; and adjustment variables comprised age, sex, CVD, hypertension
and diabetes mellitus. Significance level of 5% was adopted. Statistical analyses were
performed in Jamovi statistical software version 2.2.3.
Ethical aspects

The study was submitted to, and approved by, the Research Ethics Committees (CEP)
of Federal University of Alagoas (through Plataforma Brazil) and of the Collaborating Centers,
under CAAE number 31113120.0.1001.5013.

After the inclusion and exclusion criteria analysis was finished, individuals were invited
to voluntarily participate in the study; those who accepted to participate in it have signed the

informed consent form.
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Results

In total, 130 elderly patients hospitalized in Alagoas State were eligible to participate in
the current study, although 3 were excluded from it due to follow-up loss. The final sample
comprised 127 patients who were followed up until clinical outcome. Mean age of the herein
analyzed sample was 71.25 +8.06 years; 52% of patients were men. Hypertension (78.2%) was
the most prevalent comorbidity among the investigated ones; it was followed by diabetes
mellitus (45.6%) and CVD (27.3%), as shown in Table 1.

Sarcopenia risk was diagnosed in 81 (63.8%) of the 127 elderly individuals who
completed the SARC-F; whereas approximately 72.8% of the 114 evaluated elderly individuals
presented risk of malnutrition: 7.9% of them were classified as medium risk (MUST =1 point)
and 64.9%, as high risk (MUST >2 points). With respect to clinical complications, 48.8% of
the sample required hospitalization in ICU, 38.6% required mechanical ventilation and 32.3%
have died. Other data featuring the analyzed sample are described in Table 1.

Table 1. Clinical featuring of patients subjected to COVID-19 treatment.

Variables N %

Age (years) (n=127)

<80 103 81.1
> 80 years 24 18.9
Sex (n=127)
Male 66 52.0
Female 61 48.0

Race/color (n=85)

White/Asian descendant 29 34.1
Brown 47 55.3
Black 6 7.1
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Indigenous
Lifestyle (n=127)
Drinking habit
Smoking habit
Exercising
Comorbidities
Hypertension (n=124)
DM (n=125)
CVD (n=121)
COPD (n=120
BMI classification (n=114)
Low weight
Ideal weight
Overweight
Unintentional Weight Loss (n=87)
Sarcopenia risk (n=127)
Nutritional risk (n=114)
Low Risk (0 point)
Medium Risk (1 point)
High Risk (> 2 points)
Hospitalization in ICU (n=127)
Mechanical ventilation (n=127)

Death (n=127)

21

14

27

97

57

33

14

17

38

59

29

81

31

9

74

62

49

41

3.5

16.2

11.0

21.3

78.2

45.6

27.3

11.7

14.9

33.3

51.8

33.7

63.8

27.2

7.9

64.9

48.8

38.6

32.3

SAH: hypertension; DM: diabetes mellitus; CVD: cardiovascular disease; COPD: chronic

obstructive pulmonary disease; BMI: body mass index; ICU: intensive care unit.
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Table 2 shows the association among predictor variables, clinical complications and
observed outcomes. Age > 80 years was associated with the need of mechanical ventilation
(p=0.04), whereas incidence of CVD has shown association with death outcome (p=0.03).
Patients’ sex, hypertension, diabetes mellitus, COPD, BMI and weight loss did not show
association with clinical complications or death outcomes.

Table 2. Univariate analysis between predictor variables and observed clinical events.

Clinical events

Mechanical
ICU Death
Ventilation

No Yes p- No Yes p-value* No Yes p-

(%) (%) value* (%) (%) (%) (%) value*
Age > 80 years 50 50 089 79.2 208 0.04 625375 054
Sex
Male 545 455 63.6 36.4 69.7 30.3
Female 475 525 043 59.0 410 059 656 344 0.62

Comorbidities

Hypertension (n=124) 526 474 045 629 371 030 670 33.0 0.97

DM (n=125) 474 526 043 596 404 080 614386 0.20
CVD (n=121) 364 636 007 57.6 424 079 515485 0.03
COPD (n=120 50 50 094 714 286 032 643 357 0.89

BMI classification

(n=114)
Low weight 529 47.1 64.7 35.3 82.4 17.6
Ideal weight 474 52.6 63.2 36.8 57.9 42.1
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Overweight 441 559 080 525 475 048 644 356 0.21
Unintentional Weight 552 448 040 69.0 31.0 039 759 241 0.18
Loss (n=87)

Sarcopenia risk 40.7 59.3 <0.01 519 48.1 <0.01 56.8 43.2 <0.01
(n=127)

Nutritional risk

(n=114)
No risk 96.8 3.2
Risk 265 735 42.2 57.8 53.0 47.0 <0.01

SAH: hypertension; DM: diabetes mellitus; CVD: cardiovascular disease; COPD: chronic
obstructive pulmonary disease; BMI: body mass index; ICU: intensive care unit.
*P value at chi-square test

Possible associations between nutritional risk and the need of hospitalization in ICU and
of mechanical ventilation were not assessed because, based on MUST criteria, all patients who
required hospitalization in ICU or mechanical ventilation were assigned score two;
consequently, they were placed in the nutritional risk group.

The current results have pointed out that elderly individuals at risk of sarcopenia were
5 times (OR =5.62; 95% CI: 2.2-14.3; p<0.01) more likely to require hospitalization in ICU, 4
times (OR = 4.0; 95% CI: 1.5-10.2; p<0.01) more likely to need mechanical ventilation as
respiratory support and 5 times (OR =5.06; 95% CI: 1.7-14.2; p<0.01) more likely to die after
the model was adjusted by sex, age, CVD, COPD, hypertension and diabetes, as shown in Table
3. Risk of malnutrition assessed through MUST was an important risk factor for death (OR =
30.15; 95% CI: 3.6-245.8; p<0.01).
Table 3. Multivariate analysis between sarcopenia risk and nutritional risk with clinical

events.
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Clinical events ™

ICU Mechanical Ventilation Death
p- p- p-
OR IC 95% OR IC 95% OR 1C95%
value value value
Sarcopenia
56 22143 <001 4.0 15102 <001 50 17142 <0.01
risk
Nutritional
30.1 3.6;245.8 <0.01
risk

* Binary logistic regression analysis was adjusted for the variables age, sex, CVD, COPD,

hypertension and diabetes mellitus.

Discussion

There was high prevalence of sarcopenia and nutritional risks in elderly patients
hospitalized in COVID-19 reference institutions in Alagoas State - 63.8% and 72.8%,
respectively. Sarcopenia and nutritional risks were risk factors for death after the model was
adjusted for variables such as age, sex, CVD, COPD, hypertension and diabetes mellitus.
Sarcopenia risk was also associated with hospitalization in ICU and with the need of mechanical
ventilation.

The literature has already well-established that malnutrition leads to several changes in
the immune system, as well as that it makes the human body more susceptible to infections
(Morais et al., 2021). This factor may explain the high prevalence of sarcopenia and
malnutrition risks observed in the herein analyzed sample, as well as in previous studies,
respectively (Li et al, 2020; Bedock, D. et al. 2020). A study conducted with elderly individuals
hospitalized in Wuhan city at the beginning of the COVID-19 pandemic has shown that 80.2%
of elderly patients with COVID-19 were at risk of malnutrition or already malnourished (Li et

31



al, 2020). These prevalence rates are higher than those reported for elderly patients hospitalized
due to other comorbidities (Soares & Mussoi, 2014). Furthermore, Stefano et al. (2021) have
used MUST to estimate the risk of malnutrition in 515 patients hospitalized with COVID-19
and found risk prevalence of 18.1%. However, it is worth emphasizing that their sample was
younger than the one assessed in the present study (65.1 + 14.3 years).

The multivariate analysis performed in the current study has shown risk of malnutrition
as risk factor for death. Stefano et al. (2021) have also found association between risk of
malnutrition calculated based on MUST and death (HR 1.25; 95% CI 1.04-1.51; p=0.019), even
after the model was adjusted for age, treated hypertension, hospitalization in ICU and oxygen
therapy; their results corroborated the current findings. High expression of pro-inflammatory
factors triggered by patients’ altered nutritional status, as well as by the pathophysiology of
SARS COV-2 infection, is likely an explanation for this association.

Increased expression of factors such as angiotensinogen, angiotensin-converting
enzyme 2 (ACE2), IL-6 and TNF- a was observed in both malnutrition and obesity cases
(Pinheiro et al. 2017). This finding is worrisome, mainly after the study by Hoffmann et al.
(2020), who collected evidence that SARS-CoV-2 uses ECA2 receptors to enter the host cell.
Thus, the aforementioned authors have evidenced association between the renin-angiotensin
system and the severity of SARS-CoV-2 infection (Hoffmann et al, 2020).

Moreover, malnutrition decreases lipid tissue, changes adipokine production and leads
to restrictions in innate and adaptive immunity (Gwela et al., 2019). COVID-19 severity has
been associated with hyperinflammatory state, which is featured by cytokine storm due to
dysregulated release of IL-2, IL-7, IL-10, TNFa, among others (Huang et al., 2019; Zhou et al.,
2020). Therefore, this finding suggests that malnourished patients are more susceptible to

develop the most severe forms of COVID-19; consequently, they are more likely to die.
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Similar to the present study, Wierdsma et al. (2021) have found high prevalence of
sarcopenia risk in 73% of patients hospitalized due to COVID-19. During the COVID-19
pandemic, individuals, mainly in the elderly population, were advised to stay home as long as
possible to prevent contagion. Consequently, it led to decreased exercising and to changes in
food intake. These behaviors have the potential to accelerate sarcopenia, to lead to muscle mass
and function deterioration, as well as to increased body fat level (Kirwan et al., 2020).

The current results have suggested that patients at risk of sarcopenia are more likely to
be hospitalized in ICU, to require mechanical ventilation and to die. According to recent meta-
analysis, critically ill patients with sarcopenia presented increased risk of death in comparison
to those without sarcopenia (Zhang et al., 2021); these results have corroborated the current
findings. Loss of muscle mass in critically ill patients is a common complication; estimated
muscle mass loss in the most critically ill patients ranges from 2% to 3% a day (Flower &
Puthucheary, 2020). Prolonged resting and immobilization can accelerate this process and
potentially lead to loss of respiratory muscle functionality and to unfavorable clinical outcomes.

The present study has some limitations. First, weight and height information were self-
reported due to contact restrictions imposed by the COVID-19 pandemic. However, high
correlations between self-reported and measured measures were reported in the literature
(Davies et al., 2020). Among the strengths of the current study, one finds the use of validated
and standardized instruments, such as MUST, which is recommended to be used in patients
with COVID-19. This tool has shown high sensitivity and specificity in a systematic review of
studies conducted with screening tools applied to elderly individuals with COVID-19 (Silva et

al., 2020).

Conclusion
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Nutritional risk, sarcopenia risk and history of unintentional weight loss are associated
with the COVID-19-related death of elderly individuals living in Alagoas State. Furthermore,
sarcopenia risk in this sample was associated with the need of hospitalization in ICU and of
mechanical ventilation.

Thus, screening focused on identifying the risk of malnutrition and sarcopenia in elderly
patients with COVID-19 is of paramount importance, since the early identification of these risks
enables implementing a more targeted nutritional intervention in order to prevent the

establishment or worsening of malnutrition and to likely improve patients’ prognosis.
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