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RESUMO

Objetivo: Avaliar a qualidade de vida através da escala EQ-5D-QL, o grau de
dispneia, a prevaléncia de retorno ao trabalho e a associacdo entre variaveis
sociodemograficas e clinicas na qualidade de vida dos pacientes sobreviventes a
terapia com ECMO. Método: Esta tese € composta por trés partes: (1) Revisédo de
literatura sobre a ECMO, sua utilizacdo e especificidade além de estudos sobre
gualidade de vida apos sua utilizacdo; (2) Revisdo sistematica com o objetivo de
verificar na literatura atual estudos publicados sobre qualidade de vida em pacientes
gue utilizaram ECMO; (3) Elaboragdo de um estudo multicéntrico com o objetivo de
investigar em pacientes sobreviventes a terapia com ECMO qual a qualidade de
vida nos dias de hoje. Resultados: Na revisdo sistematica, incluimos treze estudos.
Do total de estudos, sete indicaram que a qualidade de vida era boa ou comparavel
a dos pacientes que nao se submeteram ao tratamento com ECMO. No segundo
estudo, incluimos um total de 43 pacientes. Verificamos que 78,6% dos pacientes
relataram algum nivel de problema de mobilidade, 81,0% encontraram dificuldades
com o autocuidado, 85,7% enfrentaram desafios na realizagcdo de atividades
habituais, 100% relataram dor ou desconforto e 95,2% relataram ansiedade ou
depressao. Todos 0s pacientes apresentaram dispnéia pelo menos moderada. Com
relacéo ao retorno ao trabalho, apenas 16 pacientes (37,2%) conseguiram retornar
ao cargo anterior apos a internacéo. Sexo feminino e a necessidade de VV-ECMO,
em oposicao a VA-ECMO, foram associados a uma maior qualidade de vida em
uma analise de regressao linear multipla. Concluséo: Este estudo demonstrou que
0s sobreviventes da ECMO podem alcancar uma qualidade de vida razoavel
destacam um prejuizo significativo na qualidade de vida. E importante ressaltar que
nossos achados sugerem que pacientes com VA-ECMO podem ser particularmente
vulneraveis a prejuizos mais pronunciados na qualidade de vida e a gravidade da
dispneia em comparac¢ao com pacientes com VV-ECMO.



PALAVRAS-CHAVE: Qualidade de vida; Oxigenacdo por membrana extracorporea; ECMO;
dispneia.

ABSTRACT

Objective: Assess the quality of life using the EQ-5D-QL scale, the degree of dyspnea, the
prevalence of return to work and the association between sociodemographic and clinical
variables in the quality of life of patients surviving ECMO therapy. Method: This thesis
consists of three parts: (1) Literature review on ECMO, its use and specificity, as well as
studies on quality of life after its use; (2) Systematic review with the objective of verifying in
the current literature published studies on quality of life in patients using ECMO; (3)
Elaboration of a multicenter study with the objective of investigating in patients who survived
ECMO therapy what is their quality of life nowadays. Results: Results: In the systematic
review, we included thirteen studies. Of the total number of studies, seven indicated that the
quality of life was good or felt that of patients who did not undergo ECMO treatment. In the
second study, we included a total of 43 patients. We found that 78.6% of patients reported
some level of mobility problem, 81.0% found difficulties with self-care, 85.7% faced
challenges in carrying out usual activities, 100% reported pain or discomfort and 95.2%
reported anxiety or depression. All patients had at least moderate dyspnea. About returning
to work, only 16 patients (37.2%) returned to their previous load after hospitalization. Female
sex and the need for VV-ECMO, as opposed to VA-ECMO, were associated with higher
quality of life in a multiple linear regression analysis. Conclusion: This tested study showed
that ECMO survivors can achieve a reasonable quality of life, highlighting a significant loss in
quality of life. It is important to emphasize that our findings suggest that patients with VA-
ECMO may be particularly affected by more pronounced impairments in quality of life and

severity of dyspnea compared to patients with VV-ECMO.



Keywords: Quality of life; Extracorporeal membrane oxygenation; ECMO; dyspnea.

1 INTRODUCAO

A terapia de oxigenacdo por membrana extracorpérea (Extracorporeal
Membrane Oxygenation, ECMO) tem desempenhado um papel crucial no
fornecimento de suporte cardiorrespiratorio a pacientes com faléncia pulmonar e/ou
cardiaca grave, que estdo em iminente risco de morte. Nos ultimos anos, houve um
notavel aumento no uso dessa terapia.! Esse crescimento tem sido impulsionado
pela constante melhoria tecnoldgica dos equipamentos e pelo aumento da
experiéncia dos profissionais, resultando em melhores resultados e maior
confiabilidade no tratamento.?® No entanto, a avaliacdo do acompanhamento pés-
alta, em particular no que diz respeito a qualidade de vida destes pacientes, ainda

carece de clareza na literatura.

A técnica de suporte de vida extracorpéreo (ECLS) foi originalmente
desenvolvida na década de 1950 por John Gibbon, com o objetivo de oxigenar o
sangue através de uma membrana durante cirurgias prolongadas de campo aberto
que requeriam circulacdo cardiopulmonar assistida.>* Em 1969, Dorson e
colaboradores relataram o uso da oxigenacdo por membrana em circulacao
extracorpérea em lactentes.® Inicialmente, o ECLS era utilizado apenas em cirurgias
pediatricas, mas em 1965, Rashkind e sua equipe foram os primeiros a utilizar um
oxigenador de bolhas como suporte em um recém-nascido com insuficiéncia
respiratoria terminal.> Cinco anos apés, Baffes e colaboradores descreveram o uso
da oxigenacdo por membrana extracorpérea como suporte em lactentes com

cardiopatias congénitas, com sucesso em cirurgia cardiaca.®

Em 1972, pela primeira vez, a ECMO foi utilizada com sucesso como suporte
prolongado para insuficiéncia respiratéria grave em um paciente adulto. Embora os

resultados tenham sido promissores, um estudo randomizado publicado na década



de 90 por Morris e colaboradores ndo encontrou evidéncias de vantagens adicionais
do suporte extracorpéreo em comparacdo com O suporte ventilatorio mecanico
convencional em pacientes adultos com sindrome do desconforto respiratério agudo
(SDRA).” Ap6s a publicacdo do ensaio CESAR, a ECMO foi novamente reconhecida
como uma terapia promissora. O estudo demonstrou uma significativa melhora na
taxa de mortalidade e incapacidade grave em pacientes com insuficiéncia
respiratéria grave tratados com suporte extracorpdéreo em um centro especializado,
em comparagdo com pacientes que nao receberam esse tratamento em um
ambiente hospitalar ndo especializado.? Esse marco evidenciou a eficacia da ECMO

e trouxe um novo olhar sobre seu potencial como terapia de suporte.

Durante a epidemia de 2009 causada pelo virus da Influenza A (H1N1), a
terapia de ECMO ganhou uma visibilidade significativa. Estudos mostraram um
aumento expressivo no uso da ECMO em pacientes com SDRA em comparacao
com o ano anterior. Apesar da gravidade da doenca e do uso prolongado do suporte
de vida, a maioria dos pacientes submetidos a ECMO sobreviveu. Isso levou a
ECMO a ser considerada um tratamento eficaz de resgate para pacientes com
SDRA refrataria a outras medidas, particularmente em casos relacionados a H1N1.
Especialmente quando fornecida por uma equipe maovel, a canulagéo precoce antes

da transferéncia para um centro de referéncia se mostrou crucial.?®

De acordo com dados da Extracorporeal Life Support Organization (ELSO), o
uso global da ECMO tem apresentado um aumento gradual. *° A ELSO é uma
organizacdo criada no fim da década de 80, que tem por objetivo promover a
capacitacdo de profissionais de saude para o manuseio em ECMO, fornecendo
treinamento, desenvolvendo estudos e gerenciando os resultados mundiais relativos
a esse suporte.'® Segundo a ELSO, foi observado que, desde 1990 até abril de
2022, mais de 167.798 pacientes utilizaram ECMO, representando um aumento de

mais de 300% no uso deste suporte apenas nos ultimos 10 anos.*

Durante a pandemia da doenca do coronavirus 2019 (COVID-19), foi
observado que cerca de 40% dos pacientes desenvolviam SDRA, e dentro desse
grupo, 18% progrediam para a forma mais grave da doenca (12,13). A ECMO se
tornou a terapia de escolha para suporte respiratorio em pacientes que nao



respondiam ao tratamento convencional da SDRA, resultando em uma indicacdo em
11% dos casos.™*? De acordo com os dados da ELSO, 15.434 pacientes em todo 0
mundo foram submetidos a ECMO em decorréncia da CoViD-19, dos quais, 94%

utilizaram suporte pulmonar com mortalidade de 47%.*

2 REVISAO DA LITERATURA

2.1 Sistema e modalidades da ECMO

O sistema ECMO é composto basicamente por um circuito integrado a uma
bomba propulsora com uma membrana oxigenadora e cénulas de acesso vascular
que sdo inseridas por via percutanea ou por meio de procedimento cirGrgico.
Acoplados ao sistema de ECMO, encontram-se o aquecedor e transdutores de
pressao, com a finalidade de monitorar a pressao pré-bomba, pré-membrana e pés
membrana, além do blender, responsavel pelo fornecimento de oxigénio e o sweep
gas, responsavel pela retirada de gas carbbnico do sangue, conforme ilustrado na

figura 1.1
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Figura 1 — Sistema de circuito padrdo de oxigenacdo por membrana extracorporea.

Fonte: Chaves et al, 2019.%°



Dentre os componentes do sistema de ECMO, a membrana de oxigenacéo é
um dos principais elementos, visto que sua funcdo € a troca gasosa. Esta é
constituida por dois espacos internos, sendo um repleto de ar e o outro de sangue,
separados por membranas de polimetilpentano.'® A realizacdo da troca gasosa é
estabelecida por difusdo do ar entre a membrana e o sangue.™ Este processo é
controlado por um misturador de gases que controla a quantidade de ar comprimido
e oxigénio enviados ao interior da membrana.'® Dessa forma, é possivel controlar a
quantidade de oxigénio enviada e a de gas carbénico removida do sangue.***’

Antes da instalacdo da ECMO devem ser considerados diversos fatores,
entre eles, o motivo da indicacdo do suporte, o tempo estimado para recuperacao,
gravidade do paciente e riscos do uso de acessos intravasculares calibrosos,
considerando, obviamente, todos os riscos e beneficios para o paciente.’® De
acordo com as diretrizes de assisténcia circulatéria mecénica da Sociedade
Brasileira de Cardiologia, a modalidade de ECMO destinada ao suporte cardiaco
pode ser classificada como dispositivo temporario na condicdo de ponte para
decisdo, para recuperacdo ou para transplante.’’ Esta classificacdo tem como
objetivo subsidiar tomadas de decisfes mais assertivas, visto que condutas mal
fundamentadas podem incorrer em desfechos desfavoraveis em pacientes. A ECMO
é classificada em duas modalidades: venovenosa (VV) e venoarterial (VA)." A
modalidade VV consiste em oxigenar o sangue venoso pelo uso da membrana
oxigenadora.™

A ECMO VV ¢ indicada, preferencialmente, para pacientes com SDRA
hipoxémica e hipercapnica, com pH < 7,20, como Ultima alternativa terapéutica.®
Segundo a ELSO, 45% dos pacientes adultos submetidos a ECMO fazem uso da
modalidade VV e apresentam sobrevida de 58%.'7 Salienta-se que nessa
modalidade de ECMO, € necessario que a funcéo cardiaca esteja preservada, uma
vez que o suporte fornece somente oxigenacdo sanguinea, sem garantir auxilio no
débito cardiaco.'® De forma contrastante, a ECMO VA é estruturada por uma
canulacao periférica de uma veia (via de acesso) e artéria (via de retorno) ou por
canulacao central, através de uma esternotomia com inser¢cédo no atrio direito e na
aorta ascendente.’® Essa modalidade é indicada para pacientes com faléncia
cardiaca resultante de choque cardiogénico por sindrome coronariana aguda,
miocardite, overdose de drogas, tromboembolismo pulmonar (TEP), choque séptico

e PCR.'® Conforme relatado pela ELSO, a frequéncia de ECMO VA é semelhante



aquela demonstrada pela VV (39%), mas com sobrevida menor (45%).'° A
mortalidade intra-hospitalar de pacientes que recebem ECMO permanece
relativamente alta.”

A decanulacdo é um desafio para os profissionais, requerendo habilidades
clinicas e técnico-cientificas para a tomada de decisdo precisa.’® Dentre os
controles necessarios para o manejo da ECMO estdo a adequacao da oferta de
oxigénio, baseada na analise de gasometrias arteriais e venosas, niveis de lactato
sérico, saturacdo venosa de oxigénio (SVO2), sinais e sintomas do paciente e,
principalmente, ajustes no fluxo, blender e sweep gas do sistema de ECMO.'*°
Outro ponto critico para a seguranca do paciente e do sistema do suporte é a
anticoagulacdo.'®* A anticoagulacdo frequentemente realizada no Brasil utiliza a
heparina n&o fracionada, introduzida no circuito de ECMO ou no acesso vascular no
paciente.*®

Dentre as principais complicacdes estao aquelas relacionadas ao paciente,
destacam-se eventos trombéticos e hemorragicos que, quando somados, totalizam
mais de 80% das alteracdes.”* Além disso, sdo evidenciadas complicacées como
pneumotoérax, hemotoérax, disfuncdo hepdtica, infeccdo, arritmias e alteracdo da
funcao renal.?*%

Nesse sentido, a alta complexidade deste suporte, como ja apresentado,
exige dos profissionais qualificagdo diferenciada para identificar sinais de
complicacdes e intercorréncias no proprio paciente e no circuito de ECMO. Além
disso a analise e compreensdo do estado de saude e da qualidade de vida dos
sobreviventes da oxigenacdo por membrana extracorpérea através da trajetoria de
recuperacdo dos pacientes podera influenciar na indicacdo da terapia. Sabemos
também que a analise de pacientes que receberam alta da UTI apds internacdo com
uso de ECMO em 32 meses revelou salude mental psiquiatrica satisfatoria, mas
dificuldades fisicas e psicologicas persistentes, onde 34% dos pacientes
apresentaram sintomas de ansiedade, 20% de depressdo e 5% sintomas de
transtorno de estresse poés-traumaético.?* Além disso, esses dados nos ajudam a
compreender mais completamente o impacto econémico desses pacientes apés a
alta hospitlar.?®

2.2 Qualidade de vida e capacidade funcional



E fundamental avaliar ndo apenas a sobrevida, mas também a qualidade de
vida dos pacientes submetidos a terapia de oxigenagcdo por membrana
extracorpérea (ECMO). Além disso, a analise e compreensédo do estado de saude e
da qualidade de vida dos sobreviventes da ECMO ao longo de sua trajetoria de
recuperacdo podem ter influéncia na indicacdo dessa terapia. Estudos revelaram
gue pacientes que receberam alta da UTI apos internacdo com o uso de ECMO
apresentaram saude mental psiquiatrica satisfatoria, porém enfrentaram dificuldades
fisicas e psicolégicas persistentes.”® Além disso, esses dados nos ajudam a
compreender mais completamente o impacto econémico desses pacientes apos a
alta hospitalar.”®> O aprimoramento da avaliacdo da qualidade de vida desses
pacientes permitirA uma compreensdo mais abrangente dos desafios que eles
enfrentam apds a terapia de ECMO, contribuindo para a melhoria dos cuidados e da

tomada de decisao clinica.

O conceito de qualidade de vida (QV) pode ser analisado através de diversas
dimensbes e abordagens. Atualmente, a Organizacdo Mundial da Saude (OMS)
preconiza um conceito em que a QV é percebida pelos individuos como a satisfacdo
de suas necessidades ou a negacdo de oportunidades de alcancar felicidade e
autorrealizacdo, independentemente de seu estado de saude fisica, condicBes
sociais e econdmicas.’® Além disso, a QV pode ser descrita como o grau de
satisfacdo encontrado nas areas pessoal, social, ambiental e estética existencial.
Essa percepcao é influenciada pela cultura e pelo que é socialmente considerado
como conforto e bem-estar, e estda diretamente relacionada a preservacdo da

autonomia e funcionalidade do individuo.?’

Entendendo que a funcionalidade € de suma importancia para a qualidade de
vida (QV), pode-se afirmar que ela se refere as condi¢bes de vida que permitem que
um individuo interaja de forma independente com o ambiente, realizando suas
atividades diarias, como tomar banho, vestir-se, manter a continéncia, lidar com as
financas, usar o telefone e caminhar determinadas distancias.?’ Importantes
pesquisas recentes ampliaram o conhecimento sobre os resultados a longo prazo
em relacdo a qualidade de vida relacionada a saude (QVRS) apés uma doenca

grave. Varios fatores de risco, como status socioecondmico, saude e emprego antes



da internacdo na unidade de terapia intensiva (UTI), marcadores de lesédo cerebral,
intensidade do suporte de 6érgdos e tempo de permanéncia na UTI, influenciam a
QVRS apés a doenca grave.?® Portanto, a expressdo QVRS refere-se a percepcéo
da saude, das fungbBes sociais, psicologicas e fisicas, bem como dos danos

relacionados a elas.?®

O conceito de QV pode ser analisado através de diversas dimensdes e
abordagens. Atualmente, a Organizacdo Mundial da Saude (OMS) preconiza um
conceito em que a QV é percebida pelos individuos como a satisfacdo de suas
necessidades ou a negacdo de oportunidades de alcancar felicidade e
autorrealizacdo, independentemente de seu estado de saude fisica, condi¢ces

sociais e econdmicas.?®

Pode ser descrita também como o grau de satisfacdo encontrado na vida
pessoal, social, ambiental e a prépria estética existencial. Sofrendo influéncia
cultural do que é socialmente padronizado como conforto e bem-estar e relaciona-se
diretamente com a preservacdo da autonomia do individuo e da consequente

preservacdo de funcionalidade .?’

Entendendo que a funcionalidade é objetivamente de suma importancia para
QV entende-se que essas se referem as condicbes de vida de um individuo que o
permitem de forma independente interagir com o meio ambiente através da
realizacdo de suas atividades de vida diaria, como tomar banho, vestir-se, manter a

continéncia, controlar as financas, usar o telefone e andar certa distancia.?’

Importantes pesquisas recentes ampliaram o conhecimento sobre os
resultados a longo prazo a respeito da qualidade de vida relacionada a saude
(QVRS) apo6s doenca critica. Mdltiplos fatores de risco para o desenvolvimento de
sequelas fisicas, psicoldgicas e cognitivas como status socioecondmico, saude e
emprego pré-UTI, marcadores de lesao cerebral, intensidade do suporte do 6rgao e
tempo de permanéncia na UTI, influenciam na QVRS apds doenca critica.?®

Dessa forma, a expressao QVRS consiste na percepcdo da saude, das

fungBes sociais, psicoldgicas e fisicas, bem como os danos a ela relacionada.®



2.3 Qualidade de vida e Capacidade funcional de pacientes pés terapia
de ECMO

A terapia de ECMO foi amplamente utilizada em pacientes afetados pela
COVID-19, resultando em uma grande dependéncia de terapias de suporte a 6rgaos
e em longas permanéncias na UTI e no hospital. Esses fatores podem levar a uma
diminuicdo na qualidade de vida relacionada a saude, devido a incapacidades
fisicas, cognitivas e mentais associadas a doenca critica.?® Pacientes que
sobreviveram a longo prazo a terapia com ECMO relataram reducdes significativas
no funcionamento fisico, quando comparados a pacientes tratados apenas com
ventilacdo mecanica, além de apresentarem maior incidéncia de dor fisica cronica.

Em relacdo & satde mental, ndo houve diferenca entre os grupos.*

A analise de pacientes que receberam alta da UTI apds internagdo com 0 uso
de ECMO em um periodo de 32 meses revelou uma saude mental psiquiatrica
satisfatéria, mas dificuldades fisicas e psicoldgicas persistentes. Nesse estudo, 34%
dos pacientes apresentaram sintomas de ansiedade, 20% de depressdo e 5%
sintomas de transtorno de estresse pés-traumatico.'® Outra pesquisa verificou a
presenca de sintomas como "dor" em 59% dos entrevistados, seguidos por
problemas de mobilidade (47%) e ansiedade (47%).?°

Atualmente a terapia de ECMO tem sido amplamente utilizada em paciente
acometidos pelo COVID 19, esses, consequentemente, apresentam grande
dependéncia de terapias de suporte a érgdos e longas permanéncias na unidade de
terapia intensiva (UTI) e no hospital. Tais fatores podem resultar em diminuigéo da
gualidade de vida relacionada a saude em razdo de incapacidades fisicas,

cognitivas e mentais associadas a doenca critica.?®

Pacientes sobreviventes de longo prazo da terapia com ECMO relataram
reducdes significativas no funcionamento fisico quando comparados com pacientes

tratados apenas por ventilacdo mecéanica e grupo controle, além de apresentarem



maior incidéncia de dor fisica cronica. Na dimenséo de salde mental ndo apresenta
diferenca entre os grupos.?

Apesar de ser frequente o encaminhamento de pacientes para os centros de
referéncia em ECMO o numero de pacientes atendidos a cada ano em cada centro
é limitado. Entretanto de forma geral o tratamento foi aplicado a pacientes jovens
com SDRA de etiologia infecciosa. Segundo revisdo sistematica de 2020, as
complicacBes relacionadas a canulacdo foram poucas (7%) e a sobrevida global foi
de 60%.%°

Os sobreviventes de ECMO representam uma populacdo de pacientes
criticos com alto risco de apresentar déficits na funcéo fisica, emocional e cognitiva
relacionados & sindrome poés-cuidados intensivos (PICS),*® no entanto, a sua
gualidade de vida relacionada a saude ap6s a admissdo hospitalar que requer
ECMO, a longo prazo, é favoravel, o que reforca a empregabilidade da técnica,
apesar dos custos substanciais e das taxas de mortalidade associadas ao

procedimento.!

Tais recomendacdes vém sendo reforgcadas por evidéncias, embora estudos
gue avaliam desfechos a longo prazo ainda se facam bastante necessarios. Um
estudo do tipo caso-controle que analisou retrospectivamente a QV, os sintomas de
ansiedade, depressao e transtorno de estresse poés-traumatico (TEPT) trés meses
apos a alta da UTI, de 57 pacientes criticos submetidos ou ndo a ECMO durante o
internamento, entre 2012 e 2017, concluiu que ndo houve diferencas na qualidade
de vida e nos sintomas de ansiedade, depressdo e TEPT entre os grupos.*

Em um estudo longitudinal prospectivo que foi conduzido de abril de 2012 a
setembro de 2014, que tinha como objetivos explorar as mudancas no estado de
saude e QV a longo prazo em pacientes adultos submetidos a ECMO e
sobreviventes da UTI, ap6s um ano da alta hospitalar, foram incluidos 231
pacientes. Os resultados mostraram que o0s escores de atividade fisica aumentaram
significativamente ao longo do tempo, mas os sobreviventes de ECMO continuaram
a apresentar complicacdes fisicas e alguns continuaram a ter sintomas depressivos,
fazendo assim com que a QV fosse significativamente menor apds um ano apoés a

alta hospitalar.®



De um modo geral, tendo como base 0s poucos estudos que estédo
disponiveis hoje, os resultados observados, considerando os desfechos cognitivos,
em pacientes tratados com ECMO, apdés a alta da UTI, geralmente sao
considerados bons, com a funcdo neuropsicologica preservada na maioria dos
pacientes, apesar da grave hipoxemia durante o internamento e altas taxas de
dificuldades relatadas pelos pacientes no pés-alta. No entanto, os niveis elevados
de sintomas de saude mental nesses sobreviventes, destacando a necessidade de

suporte psicolégico, sdo notérios.>*3°

Antes da atual pandemia por COVID-19, a avaliagdo a longo prazo da QV e
da funcdo pulmonar de pacientes com doenca grave era considerada quase
semelhante aos pacientes com sindrome do desconforto respiratorio agudo (ARDS)
sem ECMO.%3® No entanto, em contraste com outras causas de SDRA, a duracéo
da ECMO e o tempo de permanéncia na UTI e no hospital foram significativamente
mais longos para os doentes com COVID-19.>" O tratamento na UTI dos pacientes
graves com SDRA em decorréncia da infeccdo por COVID-19 pode exigir multiplos
episddios de posicionamento em pronacao e terapias de substituicdo de 6rgdos, o

gue torna o tratamento da doenca critica bastante complexo.

A terapia de ECMO foi amplamente utilizada para o manejo destes pacientes,
resultando em uma grande dependéncia de terapias de suporte a 6rgaos e em
longas permanéncias na UTI e no hospital.*®*° Esses fatores podem levar a uma

BN

diminuicdo na qualidade de vida relacionada a saude, devido a incapacidades
fisicas, cognitivas e mentais associadas a doenca critica.?® Pacientes que
sobreviveram a longo prazo a terapia com ECMO relataram reducdes significativas
no funcionamento fisico, quando comparados a pacientes tratados apenas com
ventilagdo mecanica, além de apresentarem maior incidéncia de dor fisica cronica.

Em relacdo & salide mental, ndo houve diferenca entre os grupos.**

Num estudo incluindo dados de pacientes recrutados entre abril de 2020 e
setembro de 2021, Guenther et al. avaliaram os sobreviventes de ECMO e COVID-
19 e identificaram que, seis meses apds a alta da UTI, 15,8% dos pacientes
acompanhados apresentavam déficits graves e 73,7% eram independentes nas



atividades diarias. No entanto, os comprometimentos cognitivos foram frequentes
(52,6%), 26,3% apresentaram depressdo moderada e 15,8% tinham transtorno de
estresse poés-traumatico, demonstrando que a vida social e profissional desses
pacientes foi consideravelmente afetada no periodo pds-alta.*°

Em um estudo prospectivo que avaliou desfechos um ano apés a alta da UTI,
dentre os pacientes acometidos por COVID-19 e submetidos ao uso da ECMO para
tratamento da SDRA, o comprometimento funcional foi comum, embora a maioria
tenha alcancado independéncia nas atividades diarias e cerca da metade tenha
retornado ao trabalho ao final do periodo de seguimento. A ansiedade, a depressao
e o transtorno de estresse pés-traumatico de longo prazo foram comuns, mas nao

houve comprometimento cognitivo para estes doentes.**

Considerando-se um periodo pdés-alta ainda maior, a andlise de pacientes
gue receberam alta da UTI apds internacdo com o uso de ECMO em um periodo de
32 meses revelou uma saude mental psiquiatrica satisfatéria, mas dificuldades
fisicas e psicoldgicas persistentes. Nesse estudo, 34% dos pacientes apresentaram
sintomas de ansiedade, 20% de depressdo e 5% sintomas de transtorno de
estresse pds-traumatico.'® Outra pesquisa verificou a presenca de sintomas como
"dor" em 59% dos entrevistados, seguidos por problemas de mobilidade (47%) e

ansiedade (47%).%

Quanto aos desfechos a logo prazo, um estudo prospectivo multicéntrico
realizado na Franca, em pacientes que receberam ECMO devido a sindrome
respiratéria aguda por COVID-19, no periodo de marco a junho de 2020, e
sobreviveram a alta hospitalar observou que, um ano apdés a alta da UTI, a saude
mental, a funcdo emocional e a funcao fisica foram os dominios mais afetados para
os doentes COVID-19, em comparagdo com 0s pacientes que receberam ECMO e
nao tiveram COVID-19, concluindo que os prejuizos para a saude mental e fisica
pos-cuidados intensivos pode estar mais relacionada a COVID-19 do que a ECMO

em si, embora reconheca que isso precisa ser confirmado por mais estudos.*

Ainda assim, a pandemia de COVID-19 alterou a forma como precisamos
abordar a gestdo de recursos relacionados a hospitais e unidades de terapia



intensiva (UTIS), especialmente para técnicas exigentes necessarias para suporte
avancado, incluindo a ECMO.*® Tendo isto em conta, desfechos a longo prazo,
dentre estes a qualidade de vida, tém cada vez mais relevancia para a tomada de
decisédo e emprego de procedimentos durante o internamento nos cuidados

intensivos.



3 JUSTIFICATIVA

A qualidade de vida relacionada a saude apds doenca critica, incluindo
internacbes com necessidade de terapia extracorpOrea, pode resultar em
consequéncias e sequelas, como as descritas anteriormente. Compreender e
analisar o estado de saude e a qualidade de vida dos sobreviventes da oxigenacao
por membrana extracorpOrea ao longo de sua trajetéria de recuperacdo é
fundamental para que os profissionais de salde possam determinar intervencdes

eficazes e melhorar a qualidade de vida desses pacientes.*



4 OBJETIVOS

4.1 OBJETIVO GERAL

Avaliar a qualidade de vida através da escala EQ-5D-QL em pacientes
sobreviventes a terapia com ECMO.

4.2 OBJETIVOS ESPECIFICOS

o Avaliar o grau de dispneia dos pacientes sobreviventes a terapia com ECMO;

o Verificar a prevaléncia de retorno ao trabalho em pacientes sobreviventes a
terapia com ECMO;

o Verificar a associagcdo entre variaveis sociodemogréficas e clinicas e a
qualidade de vida dos pacientes sobreviventes a terapia com ECMO.



5. REFERENCIAS

[1]

(2]

[3]

[4]
[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Chen, YC, Tsai, FC, Fang, JT, & Yang, CW. (2014). Acute kidney injury in adults
receiving extracorporeal membrane oxygenation. J Formos Med Assoc, 113(11),
778-785. https://doi.org/10.1016/j.jfma.2014.04.006

Davies, A, Jones, D, Bailey, M, Beca, J, Bellomo, R, Blackwell, N, et al. (2009).
Extracorporeal Membrane Oxygenation for 2009 Influenza A(H1IN1) Acute
Respiratory Distress Syndrome. Jama, 302(17), 1888-1895.
https://doi.org/10.1001/jama.2009.1535

Mao, L, Luo, L, Wang, D, Yu, Y, Dong, S, Zhang, P, et al. (2021). Early rehabilitation
after lung transplantation with extracorporeal membrane oxygenation (ECMO) of
COVID-19 patient: a case report. Ann Transl Med, 9(6), 512.
https://doi.org/10.21037/atm-21-456

Dorson, W, Jr., Baker, E, Cohen, ML, Meyer, B, Molthan, M, Trump, D, et al. (1969).
A perfusion system for infants. Trans Am Soc Artif Intern Organs, 15, 155-160.
Rashkind, WJ, Freeman, A, Klein, D, & Toft, RW. (1965). EVALUATION OF A
DISPOSABLE PLASTIC, LOW VOLUME, PUMPLESS OXYGENATOR AS A LUNG
SUBSTITUTE. J Pediatr, 66, 94-102. https://doi.org/10.1016/s0022-3476(65)80342-0
Baffes, TG, Fridman, JL, Bicoff, JP, & Whitehill, JL. (1970). Extracorporeal circulation
for support of palliative cardiac surgery in infants. Ann Thorac Surg, 10(4), 354-363.
https://doi.org/10.1016/s0003-4975(10)65613-5

Hill, JD, O'Brien, TG, Murray, JJ, Dontigny, L, Bramson, ML, Osborn, JJ, et al.
(1972). Prolonged extracorporeal oxygenation for acute post-traumatic respiratory
failure (shock-lung syndrome). Use of the Bramson membrane lung. N Engl J Med,
286(12), 629-634. https://doi.org/10.1056/nejm197203232861204

Morris, AH, Wallace, CJ, Menlove, RL, Clemmer, TP, Orme, JF, Jr., Weaver, LK, et
al. (1994). Randomized clinical trial of pressure-controlled inverse ratio ventilation
and extracorporeal CO2 removal for adult respiratory distress syndrome. Am J
Respir Crit Care Med, 149(2 Pt 1), 295-305.
https://doi.org/10.1164/ajrccm.149.2.8306022

Peek, GJ, Mugford, M, Tiruvoipati, R, Wilson, A, Allen, E, Thalanany, MM, et al.
(2009). Efficacy and economic assessment of conventional ventilatory support versus
extracorporeal membrane oxygenation for severe adult respiratory failure (CESAR):
a multicentre randomised controlled trial. Lancet, 374(9698), 1351-1363.
https://doi.org/10.1016/s0140-6736(09)61069-2

ESLO. (2022). Extracorporeal Life Support Organization - international summary.
Retrieved 10 may 2023, from
https://www.elso.org/Registry/Statistics/InternationalSummary.aspx.

Barbaro RP, MG, Boonstra PS, lwashyna TJ, Slutsky AS, Fan E, Bartlett RH, Tonna
JE, Hyslop R, Fanning JJ, Rycus PT, Hyer SJ, Anders MM, Agerstrand CL,
Hryniewicz K, Diaz R, Lorusso R, Combes A, Brodie D, the Extracorporeal Life
Support Organization. (2022). Registry Dashboard of ECMO-Supported COVID-19
Patient Data. Retrieved 28/06/2022, from

Yang, X, Yu, Y, Xu, J, Shu, H, Xia, J, Liu, H, et al. (2020). Clinical course and
outcomes of critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a
single-centered, retrospective, observational study. Lancet Respir Med, 8(5), 475-
481. https://doi.org/10.1016/s2213-2600(20)30079-5

Liu, Y, Sun, W, Li, J, Chen, L, Wang, Y, Zhang, L, et al. (2020). Clinical features and
progression of acute respiratory distress syndrome in coronavirus disease 2019.
medRxiv, 2020.2002.2017.20024166. https://doi.org/10.1101/2020.02.17.20024166
Razo-Vazquez, AO, & Thornton, K. (2016). Extracorporeal Membrane Oxygenation-
What the Nephrologist Needs to Know. Adv Chronic Kidney Dis, 23(3), 146-151.
https://doi.org/10.1053/j.ackd.2016.02.004



https://doi.org/10.1016/j.jfma.2014.04.006
https://doi.org/10.1001/jama.2009.1535
https://doi.org/10.21037/atm-21-456
https://doi.org/10.1016/s0022-3476(65)80342-0
https://doi.org/10.1016/s0003-4975(10)65613-5
https://doi.org/10.1056/nejm197203232861204
https://doi.org/10.1164/ajrccm.149.2.8306022
https://doi.org/10.1016/s0140-6736(09)61069-2
https://www.elso.org/Registry/Statistics/InternationalSummary.aspx
https://doi.org/10.1016/s2213-2600(20)30079-5
https://doi.org/10.1101/2020.02.17.20024166
https://doi.org/10.1053/j.ackd.2016.02.004

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Chaves, RCdF, Rabello, R, Timenetsky, KT, Moreira, FT, Vilanova, LCdS, Bravim,
BdA, et al. (2019). Oxigenacgdo por membrana extracorporea: revisdo da literatura.
Revista Brasileira de Terapia Intensiva, 31.

Kulkarni, T, Sharma, NS, & Diaz-Guzman, E. (2016). Extracorporeal membrane
oxygenation in adults: A practical guide for internists. Cleve Clin J Med, 83(5), 373-
384. https://doi.org/10.3949/ccim.83a.15021

Ayub-Ferreira, SM, Souza, JDN, Almeida, DR, Biselli, B, Avila, MS, Colafranceschi,
AS, et al. (2016). [Not Available]. Arq Bras Cardiol, 107(2 Suppl 2), 1-33.
https://doi.org/10.5935/abc.20160128 (Diretriz de Assisténcia Circulatoria Mecéanica
da Sociedade Brasileira de Cardiologia.)

Kamdar, BB, Huang, M, Dinglas, VD, Colantuoni, E, von Wachter, TM, Hopkins, RO,
et al. (2017). Joblessness and Lost Earnings after Acute Respiratory Distress
Syndrome in a 1-Year National Multicenter Study. Am J Respir Crit Care Med,
196(8), 1012-1020. https://doi.org/10.1164/rccm.201611-23270C

Laf¢, G, Budak, AB, Yener, A, & Cicek, OF. (2014). Use of extracorporeal membrane
oxygenation in adults. Heart Lung Circ, 23(1), 10-23.
https://doi.org/10.1016/j.hlc.2013.08.009

Neumann, E, Sahli, SD, Kaserer, A, Braun, J, Spahn, MA, Aser, R, et al. (2023).
Predictors associated with mortality of veno-venous extracorporeal membrane
oxygenation therapy. J Thorac Dis, 15(5), 2389-2401. https://doi.org/10.21037/jtd-22-
1273

Stoll, C, Haller, M, Briegel, J, Meier, M, Manert, W, Hummel, T, et al. (1998). [Health-
related quality of life. Long-term survival in patients with ARDS following
extracorporeal membrane oxygenation (ECMO)]. Anaesthesist, 47(1), 24-29.
https://doi.org/10.1007/s001010050518 (Gesundheitsbezogene Lebensqualitat.
Langzeitiiberlebende, erwachsene Patienten mit ARDS nach extrakorporaler
Membranoxygenation (ECMO).)

Allyn, J, Ferdynus, C, Lo Pinto, H, Bouchet, B, Persichini, R, Vandroux, D, et al.
(2018). Complication patterns in patients undergoing venoarterial extracorporeal
membrane oxygenation in intensive care unit: Multiple correspondence analysis and
hierarchical ascendant classification. PLoS One, 13(9), e0203643.
https://doi.org/10.1371/journal.pone.0203643

Hosmane, SR, Barrow, T, Ashworth, A, & Smith, E. (2015). Extracorporeal
membrane oxygenation: a radiologists' guide to who, what and where. Clin Radiol,
70(5), e58-66. https://doi.org/10.1016/j.crad.2015.01.006

Muller, G, Flecher, E, Lebreton, G, Luyt, CE, Trouillet, JL, Bréchot, N, et al. (2016).
The ENCOURAGE mortality risk score and analysis of long-term outcomes after VA-
ECMO for acute myocardial infarction with cardiogenic shock. Intensive Care Med,
42(3), 370-378. https://doi.org/10.1007/s00134-016-4223-9

Myhren, H, Ekeberg, @, & Stokland, O. (2010). Health-related quality of life and
return to work after critical illness in general intensive care unit patients: a 1-year
follow-up study. Crit Care Med, 38(7), 1554-1561.
https://doi.org/10.1097/CCM.0b013e3181e2c8bl

Minayo, MCdS, Hartz, ZMdA, & Buss, PM. (2000). Qualidade de vida e saude: um
debate necessério [Quality of life and health: a necessary debate]. Ciéncia &amp;
Saude Coletiva, 5(1), 7-18.
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S1413-
81232000000100002&lang=pt

Okuno, MFP, Rosa, AdS, Lopes, MCBT, Campanharo, CRV, Batista, REA, &
Belasco, AGS. (2019). QUALITY OF LIFE OF HOSPITALIZED OCTOGENARIANS.
Texto & Contexto - Enfermagem, 28.

Harhay, MO, Casey, JD, Clement, M, Collins, SP, Gayat, E, Gong, MN, et al. (2020).
Contemporary strategies to improve clinical trial design for critical care research:
insights from the First Critical Care Clinical Trialists Workshop. Intensive Care Med,
46(5), 930-942. https://doi.org/10.1007/s00134-020-05934-6



https://doi.org/10.3949/ccjm.83a.15021
https://doi.org/10.5935/abc.20160128
https://doi.org/10.1164/rccm.201611-2327OC
https://doi.org/10.1016/j.hlc.2013.08.009
https://doi.org/10.21037/jtd-22-1273
https://doi.org/10.21037/jtd-22-1273
https://doi.org/10.1007/s001010050518
https://doi.org/10.1371/journal.pone.0203643
https://doi.org/10.1016/j.crad.2015.01.006
https://doi.org/10.1007/s00134-016-4223-9
https://doi.org/10.1097/CCM.0b013e3181e2c8b1
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S1413-81232000000100002&lang=pt
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S1413-81232000000100002&lang=pt
https://doi.org/10.1007/s00134-020-05934-6

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Galazzi, A, Brambilla, A, Grasselli, G, Pesenti, A, Fumagalli, R, & Lucchini, A. (2018).
Quality of Life of Adult Survivors After Extra Corporeal Membrane Oxygenation
(ECMO): A Quantitative Study. Dimens Crit Care Nurs, 37(1), 12-17.
https://doi.org/10.1097/dcc.0000000000000278

Higa, KC, Mayer, K, Quinn, C, Jubina, L, Suarez-Pierre, A, Colborn, K, et al. (2023).
Sounding the Alarm: What Clinicians Need to Know about Physical, Emotional and
Cognitive Recovery After Venoarterial Extracorporeal Membrane Oxygenation. Crit
Care Med. https://doi.org/10.1097/ccm.0000000000005900

Oude Lansink-Hartgring, A, Miranda, DDR, Mandigers, L, Delnoij, T, Lorusso, R,
Maas, JJ, et al. (2023). Health-related quality of life, one-year costs and economic
evaluation in extracorporeal membrane oxygenation in critically ill adults. J Crit Care,
73, 154215. https://doi.org/10.1016/j.jcrc.2022.154215

de Vlugt, R, Spek, B, van de Poal, I, & Rigter, S. (2022). Quality of life after extra
corporeal life support therapy. Perfusion, 2676591221106148.
https://doi.org/10.1177/02676591221106148

Chen, KH, Chen, YT, Yeh, SL, Weng, LC, & Tsai, FC. (2018). Changes in quality of
life and health status in patients with extracorporeal life support: A prospective
longitudinal study. PLoS One, 13(5), e0196778.
https://doi.org/10.1371/journal.pone.0196778

Marsh, LC, Leach, RM, Blane, J, Daly, K, Barrett, NA, Slack, A, et al. (2021). Long-
term cognitive and psychiatric outcomes of acute respiratory distress syndrome
managed with Extracorporeal Membrane Oxygenation. Respir Med, 183, 106419.
https://doi.org/10.1016/j.rmed.2021.106419

Camboni, D, Philipp, A, Rottenkolber, V, Zerdzitzki, M, Holzamer, A, Floerchinger, B,
et al. (2017). Long-term survival and quality of life after extracorporeal life support: a
10-year report. Eur J Cardiothorac Surg, 52(2), 241-247.
https://doi.org/10.1093/ejcts/ezx100

Wang, ZY, Li, T, Wang, CT, Xu, L, & Gao, XJ. (2017). Assessment of 1-year
Outcomes in Survivors of Severe Acute Respiratory Distress Syndrome Receiving
Extracorporeal Membrane Oxygenation or Mechanical Ventilation: A Prospective
Observational Study. Chin Med J (Engl), 130(10), 1161-1168.
https://doi.org/10.4103/0366-6999.205847

Schmidt, M, Hajage, D, Lebreton, G, Monsel, A, Voiriot, G, Levy, D, et al. (2020).
Extracorporeal membrane oxygenation for severe acute respiratory distress
syndrome associated with COVID-19: a retrospective cohort study. Lancet Respir
Med, 8(11), 1121-1131. https://doi.org/10.1016/s2213-2600(20)30328-3

Schallner, N, Lieberum, J, Kalbhenn, J, Birkle, H, & Daumann, F. (2022). Intensive
care unit resources and patient-centred outcomes in severe COVID-19: a prospective
single-centre economic evaluation. Anaesthesia, 77(12), 1336-1345.
https://doi.org/10.1111/anae.15844

Rieg, S, von Cube, M, Kalbhenn, J, Utzolino, S, Pernice, K, Bechet, L, et al. (2020).
COVID-19 in-hospital mortality and mode of death in a dynamic and non-restricted
tertiary care model in Germany. PLoS One, 15(11), e0242127.
https://doi.org/10.1371/journal.pone.0242127

Guenther, SPW, Cheaban, R, Hoepner, L, Weinrautner, N, Kirschning, T, Al-Khalil,
R, et al. (2023). Functional Status and Quality of Life 6 Months After Extracorporeal
Membrane Oxygenation Therapy for COVID-19-Related Pulmonary Failure. Asaio |.
https://doi.org/10.1097/mat.0000000000001993

Rajajee, V, Fung, CM, Seagly, KS, Park, PK, Raghavendran, K, Machado-Aranda,
DA, et al. (2021). One-Year Functional, Cognitive, and Psychological Outcomes
Following the Use of Extracorporeal Membrane Oxygenation in Coronavirus Disease
2019: A Prospective Study. Crit Care Explor, 3(9), e0537.
https://doi.org/10.1097/cce.0000000000000537

Chommeloux, J, Valentin, S, Winiszewski, H, Adda, M, Pineton de Chambrun, M,
Moyon, Q, et al. (2023). One-Year Mental and Physical Health Assessment in



https://doi.org/10.1097/dcc.0000000000000278
https://doi.org/10.1097/ccm.0000000000005900
https://doi.org/10.1016/j.jcrc.2022.154215
https://doi.org/10.1177/02676591221106148
https://doi.org/10.1371/journal.pone.0196778
https://doi.org/10.1016/j.rmed.2021.106419
https://doi.org/10.1093/ejcts/ezx100
https://doi.org/10.4103/0366-6999.205847
https://doi.org/10.1016/s2213-2600(20)30328-3
https://doi.org/10.1111/anae.15844
https://doi.org/10.1371/journal.pone.0242127
https://doi.org/10.1097/mat.0000000000001993
https://doi.org/10.1097/cce.0000000000000537

[43]

Survivors after Extracorporeal Membrane Oxygenation for COVID-19-related Acute
Respiratory Distress Syndrome. Am J Respir Crit Care Med, 207(2), 150-159.
https://doi.org/10.1164/rccm.202206-11450C

Nardelli, P, Scandroglio, AM, De Piero, ME, Mariani, S, & Lorusso, R. (2022).
Selection criteria and triage in extracorporeal membrane oxygenation during
coronavirus disease 2019. Curr Opin Crit Care, 28(6), 674-680.
https://doi.org/10.1097/mcc.0000000000000998



https://doi.org/10.1164/rccm.202206-1145OC
https://doi.org/10.1097/mcc.0000000000000998

6. RESULTADOS
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ABSTRACT

Objective: The present systematic review aims to describe the quality of life in
adult patients supported by VV-ECMO.

Methods: A comprehensive systematic search was independently conducted
by two reviewers using the PubMed, EMBASE, and Scielo databases, from January
1st, 2013 to March 16th, 2023. Studies examining the impact of VV-ECMO on
HRQoL in adult patients were included in this review.

Results: Thirteen studies were eligible for inclusion, consisting of seven
prospective cohort studies and six cross-sectional studies. Among the included
studies, two focused exclusively on patients with COVID-19. Out of the total studies,
seven indicated that the quality of life was either good or comparable to that of
patients who did not undergo ECMO treatment.

Conclusion: This systematic review, despite encountering heterogeneity in the
results, demonstrated that ECMO survivors can achieve a reasonable quality of life.
Further studies are needed to determine the optimal management strategies that can

maximize the quality of life for these patients.



INTRODUCTION

In recent years, the utilization of Veno-Venous Extracorporeal Membrane
Oxygenation (VV-ECMO) has witnessed a substantial surge, particularly in the
management of severe respiratory failure[l]. This trend has been further
accentuated during the global COVID-19 pandemic, where ECMO has played a
critical role in supporting critically ill patients[2, 3]. While mortality outcomes are
frequently assessed in ECMO studies, there remains a significant knowledge gap
concerning the quality of life experienced by VV-ECMO survivors[4, 5]. A recent
systematic review[6] comprehensively addressed the issue of quality of life in VV-
ECMO survivors, encompassing studies until 2020, but since then, five additional
studies have been published, expanding our understanding of this important topic.
Evaluating the quality of life of these individuals is of paramount importance, as it
provides crucial insights into their overall well-being and the effectiveness of this life-
sustaining intervention.

Quiality of life assessment offers a more comprehensive understanding of the
physical, psychological, and social aspects of survivors' well-being. However,
existing studies examining the quality of life among ECMO survivors are still
relatively small in scale, resulting in varied and inconclusive findings. Therefore,
there is a critical need for further research to address these gaps and determine the
factors influencing the quality of life outcomes in VV-ECMO survivors. Such
investigations can guide healthcare professionals in optimizing the care and support
provided to these individuals, thereby enhancing their long-term well-being and
guality of life. The present systematic review aims to describe the quality of life in

adult patients supported by VV-ECMO.
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METHODS

A comprehensive systematic search was independently conducted by two
reviewers (DR and MMB) using the PubMed, EMBASE, and Scielo databases, with
the search finalized on March 16th, 2023. The search strategy incorporated the
following keywords: "Extracorporeal Membrane Oxygenation” OR "ECMO" OR "VV-
ECMO" OR "venovenous ECMO" AND "quality of life" OR "QoL". The search results
were merged and duplicates were removed. The relevance of the retrieved articles
was assessed through a step-by-step evaluation, following the process outlined in
Figure 1. The reporting of the review adhered to the Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA) guidelines[7].

Studies examining the impact of VV-ECMO on HRQoL in adult patients were
included in this review. Studies were excluded if they did not assess quality of life as
an outcome, focused on patients in the postoperative period of lung transplantation,
did not differentiate between VV-ECMO and VA-ECMO patients, included responses
from family members, involved children, were qualitative studies, or consisted of
review articles or expert opinions. Furthermore, only full-text articles published in
English between January 1st, 2013 and March 16th, 2023 were considered for
review.

Two reviewers, namely DR and MMB, independently screened and assessed
all studies for eligibility and extracted potentially relevant data. The inclusion or
exclusion of articles was determined through a thorough examination of the full-text
articles, ensuring alignment with the research question. Studies that did not address
the specific research question were excluded from further analysis. Subsequently,
relevant information such as the last name of the first author, publication year, study

characteristics, and HRQoL study results were extracted for further evaluation.
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RESULTS

The initial search conducted on PubMed, EMBASE, and Scielo databases
yielded a total of 276 studies. After removing duplicate studies, 181 unique studies
remained for further analysis. The screening process involved evaluating the titles
and abstracts of these studies. Studies were excluded if they did not assess quality
of life as an outcome (n=20), included patients in the postoperative period of lung
transplantation (n=30), included patients without ECMO or with VA-ECMO without
differentiating the outcomes of patients with VV-ECMO (n=46), included responses
from family members (n=2), included children (n=29), were qualitative studies (n=2),
or were review articles (n=26). Two researchers, namely DR and MMB,
independently reviewed the remaining 26 studies. Upon further examination, 13
studies were excluded due to their failure to evaluate HRQoL (n=3) or their inclusion
of patients on VA-ECMO without distinguishing the outcomes of patients with VV-
ECMO (n=10). The final analysis included a total of 13 studies[8—20], as depicted in
Figure 1.

Out of the 13 studies included in the review, seven were prospective cohort
studies|2, 8, 9, 12, 15, 16, 18], while six were cross-sectional studies[10, 11, 13, 14,
17, 20]. Among the included studies, two focused exclusively on patients with
COVID-19[9, 10]. The patient population in these studies predominantly comprised
males. The average age of the patients across the studies was 46.7 years. The
mean duration of ECMO treatment was 10.9 days, and the follow-up period ranged
from 6 months to 7 years. Further characteristics of the included studies can be
found in Table 1.

Only one study used PROMIS-Global 10 as a HRQoL tool[10]. All other

studies used either SF-36 or EQ-5D, or both. The reported quality of life varied
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significantly among the included studies, displaying heterogeneity. Out of the total
studies, seven indicated that the quality of life was either good or comparable to that
of patients who did not undergo ECMO treatment[8, 10-12, 15, 17, 18]. Conversely,
the remaining studies reported a low perception of quality of life. Specifically, one
study[10] involving patients with COVID-19 reported that 76% of the patients
experienced at least good quality of life, whereas another study[9] with COVID-19
patients documented a severe impairment in quality of life. Two studies[17, 18]

demonstrated that the majority of patients were able to resume their work activities.

DISCUSSION

With the increasing utilization of ECMO as a life-saving intervention, it
becomes imperative to evaluate not only the survival rates but also the quality of life
among ECMO survivors. Merely assessing the patient's ability to survive does not
provide a comprehensive understanding of their overall well-being. Therefore, this
review aimed to assess the quality of life of adult VV-ECMO survivors. The
evaluation of quality of life in this population is essential to gain insights into the post-
ECMO experience and ascertain the effectiveness of the intervention. While the
results of the review were conflicting, indicating varying outcomes, it was evident that
patients can achieve a favorable quality of life despite the challenges associated with
VV-ECMO treatment.

Several factors may contribute to the differences observed in the reported
quality of life among ECMO survivors. One crucial aspect is the length of stay in the
ICU. Prolonged ICU stays may result in physical deconditioning, muscle weakness,
and psychological distress, which can adversely affect the quality of life[21, 22].

Patients who spend an extended period in the ICU may require more time for
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rehabilitation and recovery, potentially impacting their overall well-being. Another
significant factor is the difference in the mode of respiratory support. The ventilatory
strategies employed in patients undergoing VV-ECMO treatment may play a role in
protecting against further lung injury[18]. Effective lung-protective ventilation
strategies can minimize ventilator-induced lung injury and promote better
oxygenation[23], potentially leading to improved lung function and overall quality of
life in ECMO survivors. Additionally, the experience and expertise of the center
where the patients receive treatment can influence their outcomes. Centers with
extensive experience in ECMO management are likely to have well-established
protocols, multidisciplinary teams, and specialized resources, leading to better
patient care and potentially enhanced quality of life. Factors such as physiotherapy,
nutrition support, and psychological care during hospitalization also contribute to the
overall recovery and well-being of ECMO survivors. Adequate rehabilitation
programs, tailored nutrition plans, and psychological support can address the
physical, nutritional, and psychological needs of patients, thereby positively
impacting their quality of life after ECMO treatment.

Across multiple studies, it has been consistently observed that the prevalence
of physical impairment among ECMO survivors is often greater than mental
impairment[14, 16]. Several factors contribute to this difference in outcomes. Firstly,
weakness acquired during the ICU stay can significantly impact physical function.
Prolonged periods of immobility and muscle disuse can lead to muscle atrophy,
weakness, and impaired physical mobility, thereby affecting the overall physical well-
being of ECMO survivors[15]. Furthermore, reduced mobility is often observed in
patients undergoing ECMO treatment. The presence of ECMO equipment, such as

cannulas and tubes, restricts movement and hampers mobility, particularly in
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patients with femoral vein cannulation[24]. While mental impairment can also occur
in ECMO survivors, the prevalence of physical impairment tends to be higher. These
physical limitations can have a substantial impact on the overall quality of life and
functional independence of ECMO survivors, underscoring the importance of
comprehensive rehabilitation programs to address these challenges and improve
long-term outcomes.

There are several limitations that should be acknowledged in this review.
Firstly, the included studies exhibited considerable heterogeneity, particularly
regarding the follow-up duration. Variations in follow-up time make it challenging to
draw consistent conclusions about the long-term effects and stability of quality of life
among ECMO survivors. Additionally, the small number of patients included in the
studies limits the generalizability of the findings. With a limited sample size, there is a
greater risk of bias and reduced statistical power to detect meaningful differences.
Another notable limitation is that most of the studies were conducted in single-center
settings. This concentration of data from a single institution introduces the potential
for selection bias and limits the external validity of the findings. Findings from single-
center studies may not adequately represent the experiences and outcomes of
ECMO survivors in diverse healthcare settings. These limitations highlight the need
for larger, multicenter studies with standardized follow-up protocols to better
understand the long-term quality of life outcomes among ECMO survivors. Such
studies would provide more robust evidence and address the heterogeneity
observed in the current literature.

In conclusion, this systematic review, despite encountering heterogeneity in
the results, demonstrated that ECMO survivors can achieve a reasonable quality of

life, influenced by various factors. Further studies are needed to determine the
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optimal management strategies that can maximize the quality of life for these

patients.
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Table 1. Study characteristics

First author and

Study design

Total population -

Sex, male (%)

Age (years)

ECMO duration

year of publication HRQoL sample size (days)
Lansink-Hartgring et Cohort 143 - 44 92 (64) 55 (47-62) 9(4-16)
al (2023

Chommeloux et al Cohort 132 - 62 45 (72) 47 (40-55) 18 (11-25)
(2023)

Gribensk et al (2022) Cross-sectional 78 - 24 15 (63) 41 (35.5-51.5) 9.1+5.6
Rilinger et al (2021) Cross-sectional 289 - 53 194 (67.1) 55 (43-64) 6.7 (3.9-12.1)
Kanji et al (2021) Cohort 67 - 43 23 (52) 43 + 17 6.8+4.9
Harley et al (2020) Cross-sectional 241 - 27 159 (66) 51.5+14.8 7.1+£6.4
O'Brien et al (2020) Cross-sectional 19-13 7 (54) 44 + 11 15(11-19)
Grasselli et al (2019) Cohort 26 - 18 24 (70) 54 (41 - 63) 9(6-13)
Sanfilippo et al Cohort 43 - 33 24 (73) 45.0+9.8 10 (7 - 15)
(2019)

Galazzi et al (2018) Cross-sectional 26 - 17 12 (70) 49 (38 - 55) 19 (15- 33)
Wang et al (2017) Cohort 27 -24 18 (75) 38.0+15.1 6.0 +2.3
Schmidt et al (2013) Cohort 140 - 67 88 (61) 44 (30 - 56) 15 (8 - 30)
Sylvestre et al (2019) Cross-sectional 85-22 12 (55) 41 (32 - 56) 12 (8 - 19)




Table 1 (continued)

First author and year of  ICU length of stay (days) Hospital length of stay Follow-up (months) HRQolL tool
publication (dias)

Lansink-Hartgring et al - 22 (12 -51) 12 EQ-5D-5L
(2023

Chommeloux et al (2023) 43 (33-62) 85 (29-112) 12 SF-36
Gribensk et al (2022) 35.0 + 20.6 40.1+34.1 8.8(2-12) PROMIS-Global 10
Rilinger et al (2021) 13.5 (9-23.5) - 3.9 (2.2-6.6) years SF-36
Kaniji et al (2021) - - 6 EQ-5D
Harley et al (2020) - 39.7 + 38.5 34.7+17.0 SF-36
O'Brien et al (2020) 31 (25-74) - 36 (14 - 39) SF-36
Grasselli et al (2019) 24 (15 - 36) 33 (19 - 48) 12 SF-36
Sanfilippo et al (2019) - - 2.7 (2 -5) years SF-36
Galazzi et al (2018) 37 (20 - 79) - 17 (14 - 25) EQ-5D
Wang et al (2017) 13.0 (9.8 - 22.3) 25.5 (16.5 - 31.3) 12.7 £ 5.8 SF-36, EQ-5D
Schmidt et al (2013) 65 (39-111) 17 (11-28) SF-36
Sylvestre et al (2019) 35 (24 - 47) 55 (43 - 90) 20 (17 - 22) SF-36




Table 1 (continued)

First author and year of
publication

HRQoL outcome

Lansink-Hartgring et al
(2023)

Chommeloux et al (2023)

Gribensk et al (2022)

Rilinger et al (2021)

Kaniji et al (2021)

Harley et al (2020)

O'Brien et al (2020)
Grasselli et al (2019)
Sanfilippo et al (2019)
Galazzi et al (2018)
Wang et al (2017)
Schmidt et al (2013)

Sylvestre et al (2019)

HRQOL at 12 months after ECMO was 0.77, compared to the average score of 0.86 of the Dutch population
The physical and psychological function was impaired. Poor mental and physical health may be more related to
COVID-19 than to ECMO in itself.

Overall average physical health scores were only slightly lower than the national average, but mental health
scores were essentially the same.

High level of health-related quality of life. Low extents of restrictions were shown in comparison with the age-
and sex-adjusted German general population.

Good QoL outcomes, similar to outcomes reported for patients managed without ECMO

When compared with a general population, the cohort of the current study reported consistently worse SF-36
scores across all health domains.

Significantly lower mean SF-36 of physical functioning and physical component scores for VV-ECMO survivors.
VV-ECMO survivors had higher HRQoL scores than non-ECMO survivors
Physical role limitations and general-health perceptions were the worst SF-36 domains.
Favorable quality of life. 71% returned to their normal working activities
No difference in the quality of life between patients with and without ECMO. 67% returned to work
HRQL evaluation revealed satisfactory mental health but persistent physical and emotional-related difficulties

Impaired quality of life. Lower cognitive function was experienced by 55% of patients.




Figure 1. Flowchart of the search strategy
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ABSTRACT
Objective: We aim to investigate the quality of life (QoL) among patients who have
survived with the support of extracorporeal membrane oxygenation (ECMO) therapy.
Additionally, our secondary objectives include exploring predictors of QoL and
assessing the rate of return to work among ECMO survivors.
Methods: We conducted a cross-sectional multicenter study involving adult patients
who had survived ECMO therapy and were registered in the databases of three
hospitals in Brazil. We administered the EQ-5D-5L scale, the Medical Research
Council (MRC) dyspnea scale, and a question regarding their ability to return to work
after hospital discharge. Additionally, we collected data on various variables,
including age, sex, presence of sepsis, duration of ECMO in days, type of ECMO
(VV or VA), length of mechanical ventilation, and length of intensive care unit (ICU)
and hospital stay.
Results: We included a total of 43 patients. The participants were assessed over a
period of 20.3 + 7.3 months from hospital discharge. A significant proportion of
patients experienced challenges in various areas. Specifically, 78.6% of the patients
reported some level of mobility problem, 81.0% encountered difficulties with self-
care, 85.7% faced challenges in performing usual activities, 100% reported pain or
discomfort, and 95.2% reported anxiety or depression. All patients experienced at
least moderate dyspnea. With regard to returning to work, only 16 patients (37.2%)
were able to resume their previous positions after hospitalization. Female gender
and the need for VV-ECMO, as opposed to VA-ECMO, were linked to a higher
quality of life in a multiple linear regression analysis.
Conclusion: Our results highlight a significant impairment in QoL among patients

who survived ECMO therapy. The high prevalence of dyspnea during physical



activity and the limited rate of return to work further underscore the challenges faced
by these patients. Importantly, our findings suggest that VA-ECMO patients may be
particularly vulnerable to more pronounced impairments in QoL and the severity of

dyspnea compared to VV-ECMO patients.



INTRODUCTION

Extracorporeal membrane oxygenation (ECMO) therapy has become an
essential intervention for patients with severe pulmonary and/or cardiac failure who
are at high risk of mortality. Over the years, advancements in technology and
increased experience in ECMO have led to improved outcomes and greater reliability
of this therapeutic approach[1, 2]. The global utilization of ECMO has steadily risen,
as evidenced by data from the Extracorporeal Life Support Organization (ELSO)[1].
From 1990 to April 2022, more than 167,798 patients worldwide have undergone
ECMO, indicating a significant increase of over 300% in the past decade alone. The
coronavirus disease 2019 (CoViD-19) pandemic further highlighted the importance of
ECMO, with approximately 40% of patients developing acute respiratory distress
syndrome (ARDS), and ECMO being utilized in 11% of cases where conventional
treatment failed to yield adequate results[3, 4].

While many studies have focused on survival outcomes, there is growing
interest in assessing the health-related quality of life (HRQoL) among ECMO
survivors. The existing literature presents conflicting findings regarding long-term
functional outcomes and quality of life (QoL), with some studies indicating benefits of
ECMO over conventional mechanical ventilation, while others report worse outcomes
or no significant differences[5]. Consequently, comprehensive evaluation of long-
term HRQoL after ECMO therapy is essential to determine the true benefits and
outcomes for patients. Critically ill patients who have undergone extracorporeal
therapy may experience various consequences and sequelae in their functional,
physical, and psychological well-being, making it imperative to analyze and
understand their current health status and QoL post-hospital discharge. Such

assessment will enable the development of multidisciplinary care strategies and
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targeted interventions to effectively improve the HRQoL of ECMO survivors. We aim
to investigate the QoL among patients who have survived with the support of ECMO
therapy. Additionally, our secondary objectives include exploring predictors of QoL

and assessing the rate of return to work among ECMO survivors.

METHODS

We conducted a cross-sectional multicenter study involving adult patients who
had survived ECMO therapy and were registered in the databases of Hospital
Moinhos de Vento in Porto Alegre, and InCor and Hospital Beneficéncia Portuguesa
in Sao Paulo, Brazil. Data collection took place between July 2022 and March 2023,
during which the participants were contacted by telephone. The research team made
multiple attempts at different times to establish communication with the patients.
Patients who could not be reached or did not respond were excluded from the
sample.

Inclusion criteria for the study were as follows: patients aged 18 years or older
who had survived ECMO therapy. Patients who had received ECMO support for less
than 12 hours or who refused to participate in the study were excluded. The study
received ethical approval from the research ethics committee of the participating
institutions, and informed consent was obtained from all study participants during the
telephone contact.

Upon selecting the patients from the database, we administered the EQ-5D-
5L scale, the Medical Research Council (MRC) dyspnea scale, and a question
regarding their ability to return to work after hospital discharge. Additionally, we

collected data on various variables, including age, sex, presence of sepsis, duration



of ECMO in days, type of ECMO (VV or VA), length of mechanical ventilation, and
length of intensive care unit (ICU) and hospital stay.

Quality of Life: The EQ-5D-5L questionnaire was selected as the tool to
assess QoL. This validated questionnaire is widely used and consists of a
descriptive system with five domains (mobility, self-care, usual activities,
pain/discomfort, anxiety/depression), with five possible levels for each domain.
Additionally, it includes a visual analog scale (VAS) where participants rate their
overall QoL on a scale from 0O ("the worst imaginable”) to 100 ("the best
imaginable")[6, 7].

Dyspnea: Dyspnea was assessed using the Medical Research Council (MRC)
dyspnea scale, a well-established instrument in the international literature due to its
simplicity and comprehensibility[8]. This scale categorizes dyspnea into five grades
(1 to 5), reflecting its impact on the patient's daily activities. Each grade is defined as
follows: Grade 1. No breathlessness except with strenuous exercise; Grade 2:
Breathless when hurrying on the level or walking up a slight hill; Grade 3: Walks
slower than people of the same age on the level due to breathlessness or needs to
stop for breath when walking at their own pace on the level, Grade 4: Experiences
shortness of breath after walking about 100 meters; Grade 5: Breathlessness
prevents the patient from leaving the house. For analysis, the MRC dyspnea scale
was categorized as mild (grade 1), moderate (grades 2 or 3), and severe (grades 4
or 5).

Continuous variables were reported as either mean + standard deviation or
median with interquartile range, while categorical variables were presented as
frequency and percentage. Baseline differences between groups were assessed

using Student's t-test or Wilcoxon-Mann-Whitney test, depending on the normality
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assumption. Categorical variables were analyzed using Fisher's exact test.
Spearman correlation analysis was conducted to examine the relationship between
guantitative variables. Multiple linear regression was performed to investigate the
association between independent variables and the EQ-5D-5L VAS scores.
Variables deemed biologically plausible to be related to the outcome were included
in the regression model. All statistical analyses were conducted using IBM SPSS
Statistics, version 20.0 (IBM Corp., Armonk, NY, USA). Statistical significance was

defined as p < 0.05.

RESULTS

We included a total of 43 patients who had undergone ECMO therapy and
survived at the time of assessment. Their characteristics are summarized in Table 1.
The participants in our study were assessed at a single time point, and they
comprised mainly of young individuals, with a median age of 47 years (interquartile
range [IQR]: 38.0 - 57.0). Furthermore, the study population exhibited a
predominantly male distribution. The participants were assessed over a period of
20.3 £ 7.3 months from hospital discharge.

The results of the EQ-5D-5L are shown in Table 2 and Figure 1. Among the
patients, 38.1% reported moderate to extreme mobility problems, while 76.2%
reported moderate to extreme symptoms of anxiety or depression (Table 2). By
dichotomizing the EQ-5D-5L scores into "no problems” or "some problems,” we
observed that a significant proportion of patients experienced challenges in various
areas. Specifically, 78.6% of the patients reported some level of mobility problem,

81.0% encountered difficulties with self-care, 85.7% faced challenges in performing



usual activities, 100% reported pain or discomfort, and 95.2% reported anxiety or
depression (Figure 1).

Regarding the degree of dyspnea, all patients experienced at least moderate
dyspnea, with 25 patients (58.1%) classified as moderate and 18 patients (41.9%) as
severe. Notably, survivors who required VA-ECMO exhibited worse dyspnea levels
compared to those who required VV-ECMO, as depicted in Table 3.

With regard to returning to work, only 16 patients (37.2%) were able to
resume their previous positions after hospitalization. There was no significant
difference in the rate of return to work between patients who required VA-ECMO (6
patients, 42.9%) and VV-ECMO (10 patients, 34.5%) (p = 0.739).

Furthermore, we conducted an assessment of the association between
clinical and demographic variables and quality of life. It was observed that female
gender and the need for VV-ECMO, as opposed to VA-ECMO, were linked to a

higher quality of life, as indicated in Table 4.

DISCUSSION

In our multicenter cross-sectional study, we observed that patients who
survived ECMO therapy experienced a notable impairment in their QoL, with a
significant proportion of individuals encountering difficulties across all domains.
Moreover, the majority of patients reported experiencing dyspnea while walking at
their own pace on level ground, and less than 40% of the participants were able to
resume work. Notably, patients who underwent VA-ECMO exhibited more
pronounced impairments in both QoL and the severity of dyspnea compared to VV-

ECMO patients.



The utilization of VV-ECMO or VA-ECMO as a salvage therapy for patients
with severe ARDS or cardiogenic shock is increasingly common. However, the
effectiveness of these modalities in improving survival, particularly in circulatory
support, remains a topic of controversy[9, 10]. In addition to the analysis of survival
outcomes, there remains considerable uncertainty surrounding the long-term QoL
among ECMO survivors[5]. Therefore, it is crucial to assess the long-term QoL of
individuals who have undergone ECMO treatment to gain a comprehensive
understanding of the overall impact of this therapy.

We observed a considerable proportion of patients facing challenges across
all domains of EQ-5D-5L. Contrary to Kanji et al's[11] findings, where most survivors
were able to perform self-care, we found that a significant number of patients
experienced problems in performing self-care. Although severe impairments in QoL
were less frequent, our results emphasize the substantial impact of the condition on
patients' daily lives, highlighting the need to address these challenges and provide
adequate support.

In our study, patients who underwent ECMO therapy had EQ-5D-5L VAS
scores below the Brazilian population norms (median score of 85.0)[12] and lower
scores compared to those reported in other countries[13]. Furthermore, their VAS
scores were also lower than the scores reported by Lansink-Hartgring et al[14].
(2019) for respiratory (77.5) and cardiac support (72.8) in their respective study.
Conversely, the VAS scores of our VV-ECMO patients were similar to those reported
in other studies involving VV-ECMO patients[11, 15]. These variations in scores
across studies may be attributed to differences in patient characteristics and the
heterogeneity of follow-up durations. Our study yielded contrasting results compared

to Lansink-Hartgring et al[14]. (2019) in terms of VAS scores, as our scores were


https://paperpile.com/c/S1NEjV/AaTo+OWBb
https://paperpile.com/c/S1NEjV/Xvzn
https://paperpile.com/c/S1NEjV/ZwDe
https://paperpile.com/c/S1NEjV/eR0F
https://paperpile.com/c/S1NEjV/3b2m
https://paperpile.com/c/S1NEjV/VGEk
https://paperpile.com/c/S1NEjV/Rjyp+ZwDe
https://paperpile.com/c/S1NEjV/VGEk

lower. However, both studies agreed on an important aspect: VA-ECMO patients
had higher scores than VV-ECMO patients.

Recently, Chommeloux et al[16]. reported a high prevalence of significant
fatigue symptoms in a cohort of patients who underwent ECMO for COVID-19-
related ARDS. Our findings align with their results, as we observed a substantial
proportion of patients with COVID-19 who exhibited at least moderate persistence of
dyspnea, even during the evaluation conducted, on average, two years after hospital
discharge. Further studies are needed to determine whether this elevated rate of
dyspnea can be directly attributed to COVID-19 itself.

We observed a notable gender difference in our sample, with women scoring
significantly higher in VAS scores. However, it is important to note that the
underlying explanation for this gender difference remains unclear. In contrast,
Tiedebohl et al[17]. reported contrasting results, finding that women scored
significantly lower in all SF-36 domains. The reasons for these gender discrepancies
in HRQoL outcomes warrant further investigation.

Regarding the ability to return to work, our study found that only 37.2% of the
patients were able to resume their employment. This finding aligns with another
study specifically focused on patients who survived ECMO therapy for COVID-19,
which also reported a similar rate of return to work[16, 17].

There are several limitations to consider in our study. First, the number of
patients included in our analysis was limited, which may affect the generalizability of
our findings. Additionally, we lacked initial QoL assessments for our patients, which
could have provided valuable baseline data for comparison. Furthermore, the
variations observed in diagnoses, duration of ECMO support, and types of ECMO

utilized in our study pose challenges in generalizing our results to broader
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populations. These factors introduce heterogeneity and may influence the outcomes
and interpretations of our findings.

In conclusion, our multicenter cross-sectional study provides valuable insights
into the long-term outcomes and QoL of patients who survived ECMO therapy. Our
results highlight a significant impairment in QoL among these individuals, with a
substantial proportion experiencing difficulties across various domains. The high
prevalence of dyspnea during physical activity and the limited rate of return to work
further underscore the challenges faced by these patients. Importantly, our findings
suggest that VA-ECMO patients may be particularly vulnerable to more pronounced
impairments in QoL and the severity of dyspnea compared to VV-ECMO patients.
These findings emphasize the importance of comprehensive, multidisciplinary care
and ongoing support for ECMO survivors to address their specific needs and
optimize their lon