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RESUMO
Introdugao: O progndstico da Doenga Hepatica Esteatética Metabodlica (do
inglés — metabolic associated steatotic liver disease — MASLD) esta relacionado
a presenca de fibrose hepatica (FH). Os escores Agile 3+ e Agile 4 foram
propostos como métodos ndo invasivos para identificar, respectivamente, fibrose
avangada e cirrose, associando a elastografia transitoria vibratoria (VCTE) com
dados clinicos e laboratoriais. Objetivo: Avaliar o desempenho dos escores
Agile na avaliaggdo da FH em pacientes com MASLD. Métodos: Estudo
transversal multicéntrico realizado em pacientes acompanhados no ambulatério
de hepatologia em trés hospitais de atendimento terciario no Brasil, que incluiu
individuos com MASLD comprovada por bidpsia hepatica. Para o calculo dos
escores Agile 3+ e Agile 4, e visando avaliar respectivamente a fibrose avangada
(F=3) e a cirrose (F4), foi aplicada a formula proposta por Sanyal et al.
Resultados: Foram incluidos 220 pacientes, a maioria mulheres (n=146; 66%)
e com diabetes (n=136; 61,5%). A prevaléncia de fibrose avangada e cirrose foi
de 21,82% (n=48) e 9,55% (n=21), respectivamente. Houve forte correlagdo
entre o escore Agile 3+ (r=0,751) e o VCTE (r=0,729) com o estagio de FH
avaliado por bidpsia hepatica, enquanto a correlagdo do Agile 4 foi moderada
(r=0,535). No entanto, os escores Agile 3+ e Agile 4 demonstraram alta
sensibilidade e especificidade (superiores a 80% em todos os casos) quando
comparados a bidpsia hepatica. Além disso, houve significAncia na AUROC.
Conclusao: Foi confirmada boa correlagao dos escores Agile e da VCTE com
os estagios de fibrose em individuos com MASLD. O escore Agile 4 classificou
corretamente a presenca cirrose de forma mais eficaz que o VCTE isoladamente,

com uma menor zona indeterminada.

Palavras-chave: Elastografia; Doenca Hepatica Gordurosa Nao Alcodlica;
Fibrose avancada; Cirrose; Esteatose hepatica.



ABSTRACT

Background: The prognosis of metabolic dysfunction-associated steatotic liver
disease (MASLD) is related to the presence of liver fibrosis (LF). The Agile 3+
and Agile 4 scores are proposed as non-invasive methods to identify advanced
LF and cirrhosis respectively, associating Vibration-Controlled Transient
Elastography (VCTE) with clinical and laboratorial data. Aim: To evaluate the
performance of Agile scores in the assessment of LF in MASLD patients.
Methods: This is a cross-sectional multicentric study conducted at three
hepatology outpatient units from tertiary reference hospitals from Brazil, that
included individuals with biopsy-proven MASLD. To calculate the Agile 3+ and
Agile 4 scores for the evaluation of advanced fibrosis (F=3) and cirrhosis (F4),
respectively, the formula proposed by Sanyal et al was applied. Results: 220
patients were included, mostly women (n=146; 66%) and with diabetes (n=136;
61.5%). The prevalence of advanced fibrosis and cirrhosis was 21.82% (n=48)
and 9.55% (n=21) respectively. There was a strong correlation between Agile 3+
(r=0.751) and VCTE (r=0.729) with the LF stage evaluated by liver biopsy, while
the correlation of Agile 4 was moderate (r=0.535). However, the Agile 3+ and
Agile 4 scores have shown high sensitivity and specificity (higher than 80% in all
cases) when compared to liver biopsy. Also, there was significance in the
AUROC. Conclusion: Was confirmed a good correlation between the Agile
scores and the VCTE with the stages of fibrosis in MASLD individuals. Agile 4
classified correctly the presence of cirrhosis better than VCTE solo, with a smaller

indeterminate zone.

Keywords: Elastography; Non-Alcoholic Fatty Liver Disease; Advanced
fibrosis; Cirrhosis; Liver steatosis.
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1. REFERENCIAL TEORICO

1.1 MAGNITUDE DO TEMA E EPIDEMIOLOGIA

A doencga hepatica esteatética metabdlica (MASLD), é o termo que vem
sendo utilizado desde junho de 2023 para substituir a classica denominagéo
doenga hepatica gordurosa nao-alcodlica (NAFLD) (1). AMASLD é a causa mais
comum de doenga hepatica crénica e sua prevaléncia global é
consideravelmente maior do que previamente estimado. Recentes meta-analises
sugerem que 32 a 38% da populagdo adulta mundial seja afetada (2,3).
Entretanto, a prevaléncia estimada na América Latina € ainda maior, de 44,4%.
Além disso, a expectativa é de crescimento desses numeros, estimando-se que
a prevaléncia global da MASLD atinja 55,4% em 2040 (4).

A prevaléncia de MASLD aumenta diretamente com a idade, além de
aumentar, também, diretamente com o0 aumento de peso, sendo mais prevalente
em obesos do que em nado obesos (5). Recente meta-analise demonstrou que
individuos com sobrepeso ou obesidade sido trés vezes mais predispostos a
desenvolver MASLD em relacdo aqueles com peso normal (6). No entanto, a
MASLD também pode se desenvolver em cerca de 5% dos individuos com peso
normal (7).

O aumento da prevaléncia da MASLD parece ocorrer em paralelo com o
aumento do Diabete mellitus tipo 2 (DM2) e da obesidade, ambos importantes
fatores de risco associados a MASLD. Meta-analise recente com 101.028
individuos com sobrepeso ou obesidade demonstrou prevaléncias de MASLD de
70% e 75%, respectivamente, enquanto o a prevaléncia de doenga progressiva
esteato-hepatite metabdlica (MASH) foi 34% nessa populagao (8).

AMASLD ¢é considerada a manifestacdo hepatica da sindrome metabdlica
(SM) e quanto mais fatores de risco cardiometabdlicos (FRCM) presentes, maior
é o risco de fibrose avancada e mortalidade (9).

1.2  DEFINICAO

O primeiro termo esteato-hepatite ndo-alcoolica (NASH) foi primeiramente
descrito em 1980 (10) e a terminologia de doenga hepatica gordurosa nao-
alcoolica (NAFLD) foi introduzida apds, em 1986, mas pouco utilizado naquele
periodo (11). No entanto, foi em 1999 que foram descritas as condigdes
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metabdlicas associadas a NAFLD (hiperinsulinemia, resisténcia a insulina e
hipertrigliceridemia) (12,13) e que o espectro clinico-patologico da NAFLD foi
descrito (14). A NAFLD é definida pela presenca de esteatose em > 5% dos
hepatdcitos e, para seu diagnostico, € necessario excluir o uso diario de alcool >
20/30g para mulheres/homens respectivamente e a presenga de outras doencgas
hepaticas (15,16).

Alguns anos depois, foi descrito o termo “Lean NAFLD”, ou seja, esteatose
em pacientes com peso normal. O termo “Lean NAFLD” parece ser ainda
associado a resisténcia insulinica, mas com menor prevaléncia de outros
componentes da SM (17).

Embora cerca de 95% dos pacientes com NAFLD possuam alteracdes
metabdlicas clinicamente relevantes, os outros 5% possuem esteatose hepatica
sem nenhum FRCM (18). Assim, considerando a associagao da NAFLD com os
componentes da SM, em 2020 foi proposta uma mudanc¢a na nomenclatura para
doenga hepatica gordurosa associada ao metabolismo (MAFLD), que requer
para seu diagnostico a presenca de esteatose hepatica e pelo menos um dos
seguintes critérios: sobrepeso/obesidade, DM2 ou presenca de dois ou mais
FRCM (19). Uma meta-analise demonstrou que o conceito de MAFLD incluiu um
maior numero de individuos com dano hepatico quando comparado ao conceito
de NAFLD (20). No entanto, o conceito de MAFLD n&o exclui o uso de alcool,
mesmo que abusivo, e pode levar a inclusdo equivocada também de individuos
que possuam ingestdo de alcool significativa para causar doencga hepatica
secundaria a isso. Destaca-se que nao existe dose segura de consumo de alcool,
principalmente naqueles com outros fatores de risco associados (21). Inclusive,
estudo de Younossi demostrou que o maior preditor de mortalidade em pacientes
com MAFLD foi o alcool, enquanto na NAFLD foi a resisténcia insulinica (22).

Além disso, o uso do termo “gordurosa” foi considerado por muitos
especialistas como estigmatizante, o que poderia dificultar a abordagem dessa
condicao junto aos pacientes (1).

Tendo em vista as limitagdes expostas acima, bem como a diversidade de
etiologias que se manifestam com doenga hepatica esteatética, em 2023 foi
introduzida a nomenclatura mais atual de doenga hepatica esteatética associada
a disfungdo metabdlica, ou mais simplesmente, doenga hepatica esteatdtica
metabdlica (do inglés — metabolic associated steatotic liver disease — MASLD)
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(1). A MASLD compbe um dos bragos do conceito mais amplo de doenca
hepatica esteatdtica (do inglés — steatotic liver disease - SLD) e requer, pelo
menos, um FRCM. Ainda, a esteato-hepatite associada metabdlica (MASH) é o
novo termo utilizado para NASH. Destaca-se que na nova nomenclatura surge,
também, o conceito de doenga hepatica esteatodtica alcodlica e metabdlica (do
inglés - metabolic and alcoholic liver disease - MetALD), que inclui individuos que
combinam FRCM com o uso de quantidades consideradas significativas alcool
(140-350/210-420g/semana  para  mulheres/homens  respectivamente),
permitindo avaliar o impacto adicional desse ultimo fator.

Comparando as defini¢des anteriores de MAFLD e NAFLD, uma meta-
analise com 17 estudos e 9.808.677 individuos demonstrou prevaléncia na
populacao geral de MAFLD e NAFLD de 33% e 29,1%, respectivamente (20).

Na comparacdo de NAFLD com o atual conceito de MASLD, em 2024,
uma revisdo sistematica demonstrou que, embora 5% dos pacientes com NAFLD
nao preencham critérios para MASLD, houve alta concordancia entre elas e
praticamente desfechos idénticos, sugerindo que essas condi¢gdes sejam
basicamente idénticas (18).

1.3  HISTORIA NATURAL

A MASLD é uma doencga hepatica crébnica com um espectro amplo de
manifestagdes histoldgicas, que inicia com o acumulo isolado de triglicerideos
nos hepatdcitos, desenvolvendo a esteatose isolada. Quando ha a presenca de
inflamacéo lobular ou portal e lesdo hepatocitaria (balonizagao) caracteriza-se a
MASH. Eventualmente, no espectro da MASLD pode ocorrer o desenvolvimento
de fibrose hepatica, cirrose e/ou carcinoma hepatocelular (CHC) (23).

De acordo com estudos de seguimento de longo prazo (24,25,26), 12-40%
dos individuos com esteatose isolada tém progressao para MASH em 8-13 anos.
Dos pacientes com MASH e fibrose inicial, cerca de 15% tém progressao para
cirrose nesse mesmo intervalo de tempo. Essa porcentagem aumenta para 25%
em pacientes com fibrose avangada no inicio do acompanhamento. Além disso,
7% dos pacientes com cirrose compensada por MASLD desenvolvem CHC em
10 anos.

Recentemente foi evidenciada progressdo de fibrose hepatica nao
somente nos casos de MASH, mas também em pacientes com esteatose
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isolada, embora a progressao seja mais lenta nesse cenario sem esteato-
hepatite. Conforme evidenciado em meta-analise, estima-se, em pacientes com
esteatose isolada, uma progressdo de um estagio de fibrose a cada 14 anos,
enquanto que, para pacientes com MASH sem fibrose no momento inicial, essa
mesma progressao ocorra num periodo mais curto de 7 anos (27,28,29),

Nos pacientes com MASLD, a presenca de fibrose hepatica é o fator
prognostico que melhor se correlaciona com mortalidade global, transplante
hepatico e eventos relacionados ao figado (30,31). Dessa maneira,
considerando o estagio de fibrose ser o principal determinante para mortalidade
relacionada ao figado, sua adequada avaliagdo € primordial para o manejo

otimizado do paciente com MASLD (32).

1.4 DIAGNOSTICO E CLASSIFICAGOES

1.4.1 AVALIAGAO INVASIVA DE FIBROSE HEPATICA

A biopsia hepatica € um método necessario para o diagnéstico de MASH
e sua diferenciagao de esteatose isolada (15). No entanto, embora seja o padrao-
ouro, € um meétodo com limitagdes, como aceitabilidade reduzida, variabilidade
intraobservador e interobservador, variabilidade amostral e alto custo. Além
disso, embora seguro, € um meétodo invasivo, associado a potenciais efeitos

adversos, como dor, sangramento e infecg&o (1).

1.4.2 AVALIAGCAO NAO-INVASIVA DE FIBROSE HEPATICA

Os métodos né&o invasivos para avaliagdo de fibrose hepatica tém
ganhado destaque na abordagem da MASLD, sendo alternativas seguras e
eficazes a biopsia hepatica. Dentre as principais ferramentas estdo os exames
de imagem, como a elastografia hepatica transitoria (VCTE), a elastografia por
ressonancia magnética (MRE) e a elastografia por ultrassom de ondas de
cisalhamento — do inglés, shear-wave elastography (SWE), e os escores clinicos
baseados em parametros laboratoriais, como o FIB-4, NAFLD Fibrosis Score
(NFS) e APRI. Tais métodos sdo amplamente utilizados na pratica clinica para
triagem e estratificacdo do risco de fibrose avangada, além de possibilitarem a
monitorizagdo sequencial da progressao da doenga, com menor custo, maior

acessibilidade e sem os riscos inerentes aos procedimentos invasivos.
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A avaliagdo adequada da presenca de de fibrose hepatica significativa,
€ importante pelo seu valor prognostico no curso da MASLD, bem como para
orientar estratégias de tratamento e monitorar seus resultados. A abordagem de
avaliacdo recomendada até o momento consiste na realizagdo de escore
laboratorial (principalmente o FIB-4), seguido pela elastografia hepatica quando
houver necessidade. Se a pontuagdo FIB-4 for >1,3, um segundo teste é
recomendado, sendo o mais indicado a elastografia hepatica. A combinagéo
sequencial de testes, com menores pontos de corte para excluir fibrose
avancada e maiores pontos de corte para confirmar cirrose podem, inclusive,
reduzir a necessidade de biopsias hepaticas (33). Vale ressaltar que ponto de
corte mais alto para o FIB-4, 2,0 (em vez de >1,3), foi recomendado para
pacientes com idade avangada (>65 anos) para determinar fibrose avangada, a
fim de reduzir um resultado superestimado pela idade. A combinagdo ou uso
sequencial de testes ndo-invasivos produz um valor preditivo positivo mais alto

na identificac&do de individuos com MASLD e fibrose avancada (1).

1.4.2.1 TESTES BIOQUIMICOS NAO-COMERCIAIS

O uso de testes bioquimicos na avaliagao inicial de fibrose hepatica no
contexto de MASLD é recomendado. O teste inicial de preferéncia € o indice de
fibrose-4 (FIB-4), que é o mais validado para este fim, inclusive na populagao da
América Latina (34). Isso ocorre porque o0s niveis plasmaticos de
aminotransferases podem ser normais em diversos casos de MASLD, portanto
nao devem ser utilizados de forma isolada para o diagnostico de fibrose
avancgada (1).

O indice FIB-4, calculado como: [idade (anos) x AST (UI/L)] / [plaquetas
(10%L) x ALT (UIL)], foi proposto inicialmente como um pardmetro da
progressdo da fibrose em pacientes coinfectados com o virus da
imunodeficiéncia humana e virus da hepatite C, mas foi posteriormente validado
nos pacientes com MASLD, com valor preditivo negativo (VPN) de 90%,
sugerindo que este indice pode ser util em excluir pacientes com fibrose
avangada. (35). Atualmente € o método mais utilizado como avaliagao inicial de
fibrose hepatica em pacientes com esteatose hepatica, com capacidade
adequada de afastar a presencga de fibrose hepatica significativa, inclusive na

populacao brasileira (36).
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O escore APRI, para avaliagao de fibrose avancada, é calculado a partir
da relacao aspartato aminotransferase (AST) sobre plaquetas. Inicialmente foi
proposto para ser utilizado em pacientes com hepatite crénica pelo virus da
hepatite C (HCV), mas foi validado para pacientes com MASLD. Apresenta um
VPN de 93%, mostrando que este escore pode ser usado para identificar aqueles
pacientes que n&o tem fibrose avangada (37).

O NFS foi desenhado por Angulo et al., sendo especifico para avaliar
fibrose hepatica no contexto de MASLD. O calculo esta disponivel na internet:
http://nafldscore.com. Utilizando valores abaixo do menor (-1,455) ou acima do
maior (0,676) ponto de corte, foi capaz de predizer auséncia ou presenga de
fibrose avangada respectivamente em 549 (75%) dos 733 pacientes avaliados,
sendo possivel evitar a realizagcdo de bidpsia hepatica na maioria dos pacientes
(38). Ressalta-se que o NFS pode superestimar, no ambiente de atencéo
primaria, a prevaléncia de fibrose avangada em pessoas com obesidade, e, em

particular, com DM2; portanto, deve ser evitado neste cenario (1).

1.4.2.2 TESTES BIOQUIMICOS COMERCIAIS

Escores bioquimicos de uso comercial foram descritos também na
tentativa de identificar de maneira ndo-invasiva quais pacientes apresentam
fibrose avancada.

O Enhanced Liver Fibrosis (ELF™) & composto pela combinagdo da
medida de trés moléculas presentes na matriz celular hepatica: acido hialurénico,
pré-peptideo aminoterminal de pro-colageno Il (PIIINP) e inibidor tissular de
metaloproteinase 1 (TIMP-1). Proposto em 2004 por Rosenberg et al (39),
apresenta area sob a curva ROC (AUROC) de 0,9 com sensibilidade de 80% e
especificidade de 90% para deteccao de fibrose. Seu uso rotineiro em pacientes
com MASLD é sugerido na Europa, com um ponto de corte 210,51 (40).

O FibroMeter™ NAFLD Score, desenvolvido na Francga, utiliza-se do peso
do paciente e dosagem sérica de plaquetas, ALT, AST, ferritina e glicemia para
avaliar o grau de fibrose hepatica na MASLD. Estudos evidenciam um
desempenho robusto na identificagdo de fibrose significativa (AUROC 0,94) ou
avancada (AUROC 0,93). Quando comparado ao NFS, demonstrou maior
acuracia na identificacao de fibrose significativa, mas ndo na detecgéo de fibrose
avangada e cirrose (41,42).
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O FibroTest® € um algoritmo comercial validado para avaliagdo de fibrose
hepatica nas principais causas de hepatopatia crénica, com acuracia em torno
de 84%. Utiliza-se das dosagens séricas de a2-macroglobulina, haptoglobina,
apolipoproteina A1, GGT, BT e ALT. Os resultados desse escore variam de 0 a
1, estando este valor correlacionado positivamente com o grau de fibrose (43).

Em nosso meio, o teste Fibromax™, teste patenteado que utiliza
marcadores inflamatérios séricos para estimar esteatose isolada, esteato-
hepatite e fibrose hepatica, foi testado e n&o apresentou acuracia satisfatoria
para que fosse implementado na pratica clinica (44).

Outro algoritmo amplamente conhecido, o Hepascore® analisa exames
laboratoriais (bilirrubina, GGT, a2-macroglobulina e acido hialurénico), idade e
sexo. Este algoritmo pode variar de 0,0 a 1,0. Valores 20,5 indicam fibrose
significativa e 20,84 sugerem cirrose em pacientes portadores de HCV, com
sensibilidade de 95% e 71%, respectivamente. Apesar do bom desempenho no
diagnostico de fibrose em pacientes com hepatite C crénica, quando estudado
em pacientes com MASLD apresenta melhor desempenho na exclusdo da
fiborose avancada, com VPN de 92,4% para fibrose F3-4 e 98,5% para cirrose,
com pontos de corte 0,37 e 0,7, respectivamente (45,46).

Outro teste proposto, o HEPAmet Score®, foi validado em 2019 por
Ampuero et al para diagnésitico de, e utiliza as variaveis idade, sexo, presencga
de diabetes, HOMA-IR, AST, albumina e contagem de plaquetas. Pontos de
corte de < 0,12 e = 0,47 identificaram pacientes com e sem fibrose avangada
com especificidade (E) de 97,2% e sensibilidade (S) de 74%, VPN de 92% e
valor preditivo positivo (VPP) de 76,3%. Este escore ndo é afetado pelo IMC,
aumento de aminotransferases e presenca de DM2. O HEPAmet Score
apresenta melhor acuracia em relagao ao FIB-4 e NFS no diagndstico de fibrose
avancgada, reduzindo o numero de pacientes com escores indeterminados de

30% para 20% e, assim, diminuindo a necessidade de bidpsia hepatica (47).

1.4.2.3 METODOS DE IMAGEM

Diversos métodos de imagem, como a ultrassonografia (US), a tomografia
computadorizada (TC) e a ressonéncia magnética (RM), tém sido utilizados para
a detecgao nao-invasiva de alteragdes hepaticas em pacientes com MASLD.
Tais imagens apresentam boa acuracia na detecgao de cirrose com hipertenséo
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portal. Entretanto, sdo pouco adequadas para detectar MASH e os diferentes
estagios de fibrose. Por conta dessa limitag&do, outros métodos de imagem como
a VCTE, a SWE e a MRE sao promissores na determinagao da severidade da
fibrose associada a MASLD (36,48).

A VCTE é o método mais validado para identificar doenga avancada e
prever desfechos na atualidade. Abordagens alternativas de imagem podem ser
consideradas, incluindo SWE e/ou MRE (1)

A VCTE é uma técnica é rapida, barata, reprodutivel e que ndo determina
desconforto ou riscos ao paciente. Pode ser realizado utilizando-se probes S
(populagao pediatrica: frequéncia 5.0 MHz e profundidade 1,5-5,0cm a partir da
superficie corporal), M (frequéncia 3.5 MHz e profundidade 2,5-6,5cm) ou XL
(populagdo com obesidade: frequéncia 5.0 MHz e profundidade 1,5-5,0cm a
partir da superficie corporal) (49). AVCTE mede a rigidez de um cilindro de tecido
hepatico de 1cm de didametro e de 5cm de comprimento, o que representa cerca
de 100 vezes mais do que seria avaliado em uma puncéo-biopsia hepatica. Essa
caracteristica proporciona uma importante vantagem da elastografia em relagéo
a biopsia: o estadiamento é realizado de maneira mais representativa do figado
como um todo. Uma das limitagdes do método consiste na menor acuracia do
método em pacientes obesos, mesmo que utilizado o um probe XL (50).

Duas meta-analises (51,52) avaliaram os resultados do método no
estadiamento da fibrose. Em uma delas, a acuracia da VCTE é de 84% para
fibrose significativa (F2-4), 89% para fibrose avangada (F3-4) e 94% para cirrose
(F4); na outra, a sensibilidade e a especificidade da ferramenta para o
diagnostico de cirrose foram de 87% e 91%, e, para fibrose significativa F2-4,
foram de 70% e de 84% respectivamente. A VCTE em pacientes com MASLD
foi avaliada em alguns estudos, demonstrando alto VPN e modesto VPP, sendo
util para excluir fibrose avangada (53). O papel da VCTE em excluir cirrose é
corroborado em estudos subsequentes, que demonstram um VPN para cirrose
de 96%, porém com desempenho inferior para graus intermediarios de fibrose
(54,55,56,57)

Atualmente, a VCTE é sugerida como o mais indicado dentre os métodos
nao invasivos de avaliacdo de fibrose hepatica (58). Em nosso meio, quando
avaliados 104 pacientes com MASLD avaliados por bidpsia hepatica, a VCTE
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apresentou melhor desempenho no estadiamento de fibrose em relagdo a
escores ndo invasivos de fibrose (59).

Os métodos de elastografia SWE, point-SWE (p-SWE) e 2D-SWE, assim
como a VCTE, medem a velocidade de propagagdo da onda no parénquima
hepatico. No entanto, enquanto o estimulo para a propagacdo da onda é
mecanico na VCTE, o mesmo € interno na SWE, gerado por feixes ecograficos
(60).

Dados de estudo retrospectivo com 577 pacientes (61), comparando 2D-
SWE e VCTE como segunda etapa (pos-FIB4) para detectar FA, n&o
demonstraram diferenga significativa entre FIB-4/2D-SWE e FIB-4/\VCTE, que
foram comparaveis (S 71,4% e 66%; E 91,4% e 91,5%; e acuracia 83,7% e
81,4%; com P = nao significativo).

A MRE pode ser realizada em pacientes obesos ou pacientes com ascite,
com acuracia superior a VCTE nesses cenarios (62,63). A MRE consegue
diagnosticar graus precoces de fibrose com boa acuracia e excelente
concordancia interobservador (64). Dentre as limitacbes da MRE, destacam-se
sua limitada disponibilidade, e possiveis falhas na avaliagdo em casos de maior
deposicdo de ferro hepatico (65). Revisdo sistematica e meta-analise
demonstrou sensibilidade e especificidade adequadas da MRE para
investigacéo de FA e cirrose em pacientes com MASLD, com AUROC > 0,90
(66).

Métodos de avaliagdo de fibrose hepatica que combinam a avaliagao
fisica do parénquima, como a VCTE, com parametros bioquimicos vém sendo
desenvolvidos, também na tentativa de melhorar a acuracia do diagnostico de
fibrose significativa, avangada ou cirrose. Um exemplo € o FAST score (67),
desenhado para avaliar o composto de NASH + NAS>4 + F>2, que utiliza valor
de AST, CAP e LSM. Na populagao brasileira (68), o escore FAST demonstrou
boa acuracia, mesmo em pacientes com maior IMC (em que o probe XL foi
utilizado), podendo ser utilizado como ferramenta para excluir NASH progressiva

e evitar biopsias desnecessarias.

1.4.2.4 ESCORES AGILE 3+ E AGILE 4
Considerando as limitacbes dos testes ndo-invasivos na avaliagado da
fibrose hepatica, em especial a quantidade de resultados indeterminados que
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nao afastam nem confirmam fibrose avangada e cirrose, os escores Agile 3+ e
Agile 4 foram propostos recentemente com objetivo de aprimorar a identificacao
de individuos com fibrose avangada (F>3) e cirrose (F4), respectivamente
(69,70).

Para o calculo de ambos escores, € realizada uma combinagcdo do
resultado da medida da rigidez hepatica por VCTE (LSM) com dados clinicos e
laboratoriais: idade (somente no escore Agile 3+), status de DM2, sexo,
plaquetas e razdo AST/ALT (AAR) (69,70). Os resultados, oriundos de férmulas
logaritmicas, variam de 0 a 1 e podem ser interpretados de maneira
probabilistica, com resultados mais préximos de 0 afastando e resultados mais
préximos de 1 favorecendo a presenga de fibrose avangada (Agile 3+) ou de
cirrose (Agile 4). Tal como outros métodos ndo-invasivos, os escores Agile 3+ e
Agile 4 demonstram adequados valores VPN e limitados VPP, com AUROC
>0,80 tanto nas coortes de validag&o interna quanto externa.

2. JUSTIFICATIVA

A MASLD tem se tornando um desafio na saude publica, a medida que a
prevaléncia da obesidade e sobrepeso vem aumentando em niveis endémicos.

O desenvolvimento de modalidades n&o-invasivas precisas, seguras e
facilmente acessiveis para diagnosticar e monitorar com precisdo a fibrose
hepatica € de extrema importancia na pratica e na pesquisa clinica. Assim,
marcadores ndo-invasivos acessiveis e ndo-invasivos que possam ser uteis no
diagnostico e prognostico da MASLD tém sido amplamente estudados. Esses
testes sdo importantes ndo apenas para estratificar os pacientes com maior risco
de doenga hepatica progressiva, mas também para controlar a reposta ao
tratamento e servir como desfecho substituto apropriado para ensaios clinicos
sobre MASLD.

Portanto, frente as limitagbes atuais das modalidades nao-invasivas na
avaliacdo da MASLD (meétodos bioquimicos e de elastografia hepatica), o
presente estudo se justifica pela necessidade de aprimorar a acuracia no
diagnostico de fibrose avangada e cirrose com os testes ndo-invasivos, diminuir
seus resultados intermediarios que geram duvida diagnostica e evitar os riscos

relacionados a realizag&o de bidpsia hepatica.
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Nesse cenario, os escores Agile 3+ e Agile 4, que combinam VCTE com
dados clinicos e laboratoriais para identificagdo de fibrose avancada e cirrose
respectivamente, incluiram no seu desenvolvimento, validagao interna e externa,
coortes de pacientes oriundos da Europa, América do Norte e da Asia (69,70).
Por esse motivo, o presente trabalho se justifica por ser o primeiro estudo
validando tais escores em populagdo da Ameérica do Sul.

3. OBJETIVOS

3.1 OBJETIVO GERAL
O objetivo principal € avaliar o desempenho dos escores Agile 3+ e
Agile 4 no diagnostico dos diferentes estagios de fibrose em pacientes com
MASLD em comparag&o com a histologia hepatica.

3.2 OBJETIVO SECUNDARIO
Como objetivo secundario, avaliar o desempenho dos escores Agile
3+ e Agile 4 no diagndstico dos diferentes estagios de fibrose em pacientes com
MASLD, em comparagéo com a elastografia hepatica transitéria quando utilizada

de forma isolada.
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ABSTRACT

Background: The prognosis of metabolic dysfunction-associated steatotic liver
disease (MASLD) is related to the presence of liver fibrosis (LF). The Agile 3+
and Agile 4 scores are proposed as non-invasive methods to identify advanced
LF and cirrhosis respectively, associating VCTE with clinical and laboratorial
data. Aim: To evaluate the performance of Agile scores in the assessment of LF
in MASLD patients. Methods: This is a cross-sectional multicentric study
conducted at three Gastroenterology/ Hepatology outpatient units from Brazil,
including individuals with biopsy-proven MASLD. To calculate the Agile 3+ and
Agile 4 scores for the evaluation of advanced fibrosis (F>3) and cirrhosis (F4),
respectively, the formula proposed by Sanyal et al was applied. Results: 220
patients were included, mostly women (n=146; 66%) and with diabetes (n=136;
61.5%). The prevalence of advanced fibrosis and cirrhosis was 21.82% (n=48)
and 9.55% (n=21) respectively. There was a strong correlation between Agile 3+
(r=0.751) and VCTE (r=0.729) with the LF stage evaluated by liver biopsy, while
the correlation of Agile 4 was moderate (r=0.535). However, the Agile 3+ and
Agile 4 scores have shown high sensitivity and specificity (higher than 80% in all
cases) when compared to liver biopsy. Also, there was significance in the
AUROC, which was inferior than 0.5 for all cases. Conclusion: Was confirmed
good correlation between the Agile scores and VCTE with the stages of fibrosis
in MASLD individuals, classifying correctly the presence of LF and cirrhosis better

than VCTE solo, with a smaller indeterminate zone.

Keywords: Elastography; Non-Alcoholic Fatty Liver Disease; Advanced

fibrosis; Cirrhosis; Liver steatosis.
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INTRODUCTION

Metabolic dysfunction-associated steatotic liver disease (MASLD)[1] is the
most prevalent cause of chronic liver disease in the western, with a world
prevalence estimated in 25%[2]. The prognosis of MASLD is related to the
presence of liver fibrosis, with an important raise in mortality in those with
advanced liver fibrosis (AF)[3,4].

Although liver biopsy (LB) is the current gold standard for the staging of
liver fibrosis (LF), it must be postulated that it is an invasive procedure, with risk
of complications as bleeding, and morbimortality that is not negligible, besides
the insufficient sample and variability of interpretation between the observers may
occur[3,5]. In this context, many non-invasive methods have been developed and
tested to predict LF, although with many limitations. The Vibration-Controlled
Transient Elastography (VCTE), evaluating the liver stiffness measurements
(LSM), is the most promising method and has been widely validated[6,7]. The
Agile 3+ and Agile 4 scores has been recently proposed to identify advanced LF
and cirrhosis respectively, associating VCTE with clinical and laboratorial
data[8,9].

This multicentric study aimed to compare the performance of Agile 3+ and
Agile 4 scores with VCTE solo in the assessment of LF in patients with MASLD,

comparing to LB as a gold standard.

MATERIAL AND METHODS

This is a cross-sectional multicentric study with prospective inclusion
conducted at the outpatient units from three Gastroenterology/Hepatology
Services in Brazil: the Clementino Fraga Filho University Hospital (Federal
University of Rio de Janeiro - UFRJ), the Sdo Paulo University Hospital (Federal
University of S&o Paulo - UNIFESP) and the Santa Casa de Misericordia de Porto
Alegre (Federal University of Health Sciences of Porto Alegre — UFCSPA), all
reference tertiary hospitals.

All individuals with at least 18 years old, with biopsy-proven MASLD,
attended in the cited services in the last 10 years, were included. Those with other
concomitant liver disease etiologies and/or with insufficient data in the medical

records were excluded.
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MASLD was defined according the new classification endorsed by the
American Association for The Study of Liver Diseases (AASLD), The European
Association for the Study of the Liver (EASL) and the Associacion
Lationoamericana Para el Estudio del Higado (ALEH)[1].

The data collected from the medical records were demographic (sex, age,
weight, height, diabetes mellitus status), biochemical (platelets, total bilirubin -
TB, alanine - ALT and aspartate - AST aminotransferases, total and low-density
lipoprotein - LDL cholesterol, triglycerides), and data regarding LB and VCTE.

The body mass index (BMI) was calculated according Nuttal et al[10], by
dividing weight (in kilograms) by square height (in meters). The weight was
assessed in a scale with precision of 0.1 kg (Filizola, Sdo Paulo, Brazil), and the
stature in a stadiometer with a precision of 0.01 m (Cescorf, Porto Alegre, Brazil),
with the patient standing, barefoot, and wearing the least clothes.

For the liver histopathology, percutaneous LB was performed guided by
ultrasound, with 16-gauge needles. Experienced physicians obtained the
fragments according to standard procedures[11]. A single experienced liver
pathologist in each of the different centers, blinded to the study data, evaluated
the LB specimens. The NASH CRN Scoring system was applied to define
steatosis, the presence of ballooning, lobular inflammation grades, NAFLD
activity score (NAS) and fibrosis stage[12]. All included samples had at least 15
mm of length and at least 10 portal tracts.

Liver stiffness measurement was performed with FibroScan 502 touch
(Echosens, Paris, France), using M or XL probes according to BMI (M probe was
used in patients with BMI < 32 kg/m?), as proposed in the reference study[13]. A
4-hour fast was required to perform the examination. The FibroScan technique
was previously described[14,15]. The final median is expressed in KiloPascal
(kPa). Examinations with at least ten valid measurements, IQR/median liver
stiffness ratio < 30% and success rate > 60%, were included in the analysis[16].
FibroScan were performed by a physician blinded to patients' clinical and LB
data.

Individuals included in the study were submitted to clinical and laboratory
evaluation, LSM using VCTE and LB with a maximum interval between all the
procedures of 2 weeks, according to FAST study recommendations[13].
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To calculate the Agile 3+, for the evaluation of advanced fibrosis
(F>3), the formula proposed by Sanyal et al[8] was applied, as follows:

logit (pg>3)

Agile 3+ =———
1 +e’09/t (Pr>3)

Where: logit (pF>3) = - 3.92368 + 2.29714 x normal logarithm (transient
elastography) — 0.00902 x platelets — 0.98633 x ALT/AST Ratio-1 + 1.08636 x
diabetes status — 0.38581 x sex + 0.03018 x age.

To calculate the Agile 4, for the evaluation of cirrhosis (F4), the
formula proposed by Sanyal et al[8] was applied, as follows:

glogit (pF-4)

Agile 4 = 1+elogit (PF-4)

Where: logit (pF=4) = 7.50139 - 15.42498 x - 0.01378 x platelets —
1.41149 x ALT/AST Ratio-1 — 0.53281 x sex + 0.41741 x diabetes status

Both Agile 3+ and Agile 4 are predicted probability from the logistic
regression model, the results vary between 0 and 1 and can be interpreted in
probabilistic way.

The project was approved at Research Ethics Comitee from Irmandade
Santa Casa de Misericérdia de Porto Alegre (ISCMPA) (coordinator center),
under approval letter number 982.654. Volunteers read and signed the Informed
Consent Form. The entire research was conducted following Resolution 196/96
of the National Health Council (Brazil) and adhered to the principles of the
Declaration of Helsinki for research involving human subjects. Data were
processed in accordance with the General Data Protection Law (Brazilian Law N°
13.709/2018).

In the statistical analysis, the description of qualitative variables was
expressed in absolute and relative frequency. The results of the quantitative
variables are presented in mean and standard deviation (SD), median and
interquartile range (IQR). Data were tested for normality by Shapiro-Wilk's test,
and the correlations were assessed by Spearman's Correlation Coefficient (rs).
The rs was accepted as low when 0.1-0.29; moderate when 0.3-0.59; strong
when 0.6-0.89, and; very strong when >0.9.
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The cut-off points were adopted following the most cited literature for LSM
by VCTE [17], Agile 3+ [8] and Agile 4 [8,18] providing high sensitivity (Se) and
specificity (Sp). Thus, the cut-offs used for advanced fibrosis were <0.351 and
>0.679 for Agile 3+ [8] and <8 and >12 kPa [17] for LSM. For cirrhosis, the cut-
offs were <0.169 and >0.388 for Agile 4 [18] and <10 and >15kPa [17] for LSM.

In the analyzes of advanced fibrosis and cirrhosis, applying the dual cut-
offs, the proportion of patients with indeterminate scores, Se, Sp, positive
predictive (PPV) and negative predictive (NPV) values were calculated for VCTE,
Agile 3+ and Agile 4 scores, in comparison to the LB results. The analyzes have
been done according two methods, being the first one the inclusion of all
individuals included, and the second with the exclusion of patients with
indeterminate results (named “grey area”). The area under the curve (AUROC)
with the respective confidence interval 95% (Cl 95%) was calculated for all tests.
The p-value <0.05 was adopted as significant. The analyzes were performed in
the statistical software SPSS (IBM SPSS Statistics for Windows, Version 18.0,
IBM Corp., Armonk, USA).

The statistical methods of this study were reviewed by the Statistical
Committee of Universidade Federal de Ciéncias da Saude de Porto Alegre
(UFCSPA).

RESULTS

Two hundred and twenty-one patients were included, being mostly women
(n=146; 66%). There was a good homogeneity among groups when analyzing LF
by LB (Table 1). The weight, height, BMI and other blood tests results were
similar. However, the aminotransferases (ALT and AST) levels showed
statistically significant difference across the groups, being higher proportionally
to the fibrosis stage.

Also, almost 62% (n=137) of the patients in this study had type-2 diabetes
mellitus (DM2). In patients without any stage of liver fibrosis, the prevalence of
DM2 was 53% (n=33), increasing along with higher fibrosis stages: F1: 58%
(n=52), F4: 86% (n=18).

It is important to notice that cirrhotic patients had the lowest average
values for weight, BMI and LDL cholesterol, and the highest for triglycerides, ALT
and AST (Table 1).



34

There was a strong correlation between the score Agile 3+ and the fibrosis
stage (r=0.751) and between VCTE and fibrosis stage (r=0.729) evaluated by LB.
The correlation between the score Agile 4 and the stages of fibrosis was
moderate (r=0.535) (Table 2).

In Table 2 it is also possible to notice that both Agile scores and the VCTE
present higher values the more advanced the stage of fibrosis. In Agile 3+ score,
the mean value in patients with cirrhosis was 149% higher than in patients with
advanced fibrosis. For VCTE, the cirrhotic patients have results three times
higher when compared with the patients without advanced liver disease.

Considering the analyzes including all individuals (Table 3 and Figure 1.A),
regarding AF, Agile 3+ presented better Se, Sp, PPV and NPV than VCTE solo,
although without a better AUROC. When analyzing cirrhosis, data are all
favorable to Agile 4, instead of VCTE solo, including AUROC. Nevertheless, in
this scenario of all individuals included in the analyze, both VCTE solo and Agile
4 NPV were small, what means an insufficient accuracy in excluding AF and
cirrhosis in the sample of patients.

When the individuals with indeterminate results are excluded, the AUROC
for Agile scores and VCTE solo are better, for both AF and cirrhosis (Table 3 and
Figure 1.B). In the evaluation of cirrhosis, Agile 4 and VCTE solo have shown
AUROC >0.9. However, the low PPV in this scenario limits the capacity to confirm
AF and cirrhosis.

In the evaluation of AF, the indeterminate results were 21.27% for both
Agile 3+ and VCTE solo. Regarding cirrhosis, the “grey area” was 22.17% for
VCTE solo and 12.22% for Agile 4.

As it can be seen at Table 3, VCTE solo showed good statistical
significance, high sensitivity and specificity for diagnosing cirrhosis and advanced
fibrosis in this sample of patients. Agile 4 have shown a better result in the
detection of cirrhosis including all patients when compared to VCTE solo. In the
remaining analyzes, AUROC was better for VCTE solo.

DISCUSSION
The present study showed that Agile 3+ and Agile 4 have a good
correlation with both VCTE and LB, presenting acceptable Se, Sp and AUROC.
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The scores Agile 3+ and Agile 4 were proposed to be used in the
identification of AF and cirrhosis, respectively, and reduce the indeterminate
results and the need of LB when compared to LSM by VCTE solo in patients with
MASLDI8,9].

A recent study, by Pennisi et al, 2023, enrolling 1780 patients diagnosed
with MASLD by LB[19], have shown similar accuracy of Agile 3+ compared to
LSM solo (AUROC=0.88 for both of them). The same was found in Oeda et al[20]
study, with 641 patients, when was not found differences between the Agile
scores and VCTE, with good AUROC for both scores. However, critical
differences between the analysis in both studies, and the one presented here,
can be found. Pennisi et al[19], in their study, calculated new cutoff points based
on their sample, decreasing the number of individuals on the indeterminate zone,
which may lead the result to a higher significance; whereas Oeda et al[20] just
excluded the patients in the indeterminate zone from the analyzes (more than a
third of the sample), artificially reaching good results.

For all scores, like Agile scores, FIB-4 and others, that aim to diagnose
liver disease avoiding the LB, a big problem is the area that are neither below the
rule-out cutoff, nor above the rule-in cutoff (named “grey area”). For example,
Sanyal et al, in the original validating study[8], suggested, for Agile 3+ scores
<0.451 to rule-out, and >0.679 to rule-in, and; for Agile 4 <0.251 to rule-out and
>0.565 to rule-in. This large area ends up resulting in uncertainty about the
diagnosis. These different analyses (whether or not including patients in the gray
area) can end up causing studies to reach different outcomes, directly impacting
clinical practice.

Papatheodoridi et al[18], in their study, after directly request to the original
authors[8], adjusted cut-offs for Agile 4, providing 90% Se and Sp (<0.169 and
>0.388). The comparison, then, was between tests with the same theorical Se
and Sp.

In the present study, analyzing all patients included, Agile 4 has shown a
smaller indeterminate area when compared to VCTE solo in the identification of
cirrhosis, similar to Papatheodoridi et al[18] study. The same result did not occur
in AF patients, in which the grey area was similar among Agile 3+ and VCTE solo.

Also, in the present study, analyzing all individuals included in the study,
adopting the Papatheodoridi’'s cut-offs for AF, Agile 3+ had a indeterminate zone
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of 21.1% and the AUROC was 0.676. These results were not better than LSM by
VCTE (Table 3), but were almost similar to what found Papatheodoridi’s[18]
study. For cirrhosis, Agile 4 presented a smaller indeterminate zone (12.2%),
similar results comparing to Papatheodoridi's[18], and a higher AUROC (0.838)
than LSM solo.

It must be noted that, following the same kind of analyzes made by
Oeda’s[20] study, excluding the indeterminate zona in the analyze of sensibility
and specificity, there is a better accuracy in the results for both VCTE and Agile
scores when used the original cutoffs[21] and also the adjusted ones (Table 3).
Nevertheless, in the clinical practice, this proportion of patients in the “grey area”
must be considered in the interpretation of the results from non-invasive methods
for liver fibrosis. This is the reason why, even with less promising results, the
analyzes that include all individuals are the most trustworthy in the evaluation of
some method accuracy.

The present study was a multicenter study, on a multiethnic Brazilian
population, which can be very different from studies in populations more
homogeneous, like Japanese population[20], or even in studies in a single center.
It means that the differences in the results found in this study may be explained
through the differences in the data used to calculate the Agile scores.

It is possible to notice that the sample of the present study had mean age
lower than Oeda’s[20]and Miura’s[22] studies, however it was almost the same
than Sanyal’s, Pennisi’s and Papatheodoridi’'s study[8,18,19,23]. The present
study had lower levels of aminotransferases than the Sanyal’s[8] and Oeda’s
studies [20]. The prevalence of DM2 in our study (61.5%) was higher than Oeda’s
[20] (54.9%), Sanyal's[8](45.8 - 51%) and Papatheodoridis’'s [18] (41.8%).
However, Pennisi et al[19] conducted their work only with diabetic patients.

Although those data are directly connected to the Agile scores results, the
formulas have this exactly function: to correct possible inequalities in sample’s
distributions. But, as those formulas are still new, and were not tested in multiple
populations, we still need to clarify if some correction are needed for populations,
for example, with low DM2 prevalence, such as Sanyal et al[8], or higher
proportions, like the Pennisi’s study [23].

Regarding the stages of LF, in the original study, Sanyal et al[8] found a
prevalence of 37% for AF, and 13% for cirrhosis. Those percentages may affect
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the PPV and NPV calculation. In this scenario, the PPV found was 81% and 63%
for Agile 3+ and Agile 4, respectively; and the NPV found was 90% and 97% for
Agile 3+ and Agile 4, respectively. Comparing to the original study,
Papatheodoridi et al[18] found a lower prevalence for both AF (28.5%) and
cirrhosis (11.8%), and the PPV found was 65% and 48% for Agile 3+ and Agile
4, respectively; and the NPV found was 95% and 97% for Agile 3+ and Agile 4,
respectively. As expected, the lower prevalence of AF and cirrhosis reduced the
PPV and increased the NPV.

In the present study, the prevalence of AF and cirrhosis, proven by LB,
were 21.72% and 9.55%, respectively, smaller than the other comparable
papers[8,18,20,22,23]. When analyzing AF, the PPV was 97.06% and 96.69%
and the NPV was 69.05% and 62.75% for Agile 3+ and VCTE solo, respectively.
In cirrhosis investigation, the PPV was 95.65% and 95.28% and the NPV was
42.86% and 32.61% for Agile 4 and VCTE solo, respectively. It means that both
Agile scores and VCTE solo are more useful in confirm AF and cirrhosis and less
reliable in excluding them.

The VCTE is the most validated non-invasive method to exclude advanced
liver fibrosis, demonstrating high sensibility and sensitivity [24]. However,
limitations exist, with reduced reproducibility in patients with large steatosis,
elevated BMI, and early fibrosis. A systematic review with meta-analysis[25]
evaluated 82 studies (14,609 patients), showing that the accuracy for diagnosing
advanced fibrosis in patients with MASLD is 85%. Another meta-analysis[26]
included data from 37 studies (5,735 patients) evaluating the diagnostic
performance of VCTE in MASLD, showing an AUROC of 0.85 in the diagnosis of
advanced fibrosis. Supporting this information, a prospective multicentric study“!
evaluated 450 adults, in which LSM by VCTE identified patients with fibrosis with
an AUROCs of 0.80 for fibrosis >F3, and 0.89 for fibrosis > F4. In the most recent
study from the LITMUS Project, VCTE showed acceptable accuracy with an
AUROC of 0.83[16]. Notably, the results with VCTE were less significant in
detecting MASLD and fibrosis (AUROC 0.61), similar to FIB-4 score. For the
present study, AUROC was 0.741 for AF and 0.799 for cirrhosis.

This study has some limitations. Although it is a multicenter study, the
number of participants is relatively small when compared to previous studies. In

consequence, with a smaller proportion of patients with AF and cirrhosis, it is
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more difficult to achieve statistically significant results. Also, once this is a
retrospective real-life study, the LB were analyzed by a single pathologist in each
center and the records were collected in the medical registry.

Another limitation, not specific to this study, but to this area of knowledge,
is the lack of validations studies for Agile 3+ and Agile 4, because they are new
scores, published for the first time in 2021[9], and widely discussed in the
literature since 2023[8]. So, studies like ours are very important, in order to
advance the knowledge about those scores, testing it in different populations.

In conclusion, the present study confirmed a good correlation between the
Agile scores and VCTE with the stages of fibrosis in individuals with MASLD.
Also, there was good reliability in AF and cirrhosis. Agile 4 classified correctly the
presence or absence of cirrhosis better than VCTE solo in this population, with a

smaller indeterminate zone.
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Table 1. Basal characteristics of total sample, and categorized by stage of fibrosis evaluated by liver biopsy
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Continuous Data Total Sample FIB 0 FIB 1 FIB 2 FIB 3 FIB 4
mean+SD (n=220/ 100%) (n=61/27.6%) (n=90/ 40.72%) (n=21/9.5%) (n=27/12.22%) (n=21/9.5%) P

Age (years) 55.02 + 10.05 53.28 + 9.65 55.12 + 9.59 53.14 + 9.8 56.63 + 9.8 59.23 + 10.37 170
Weight (Kg) 84.46 + 16.03 85.93 + 16.61 86.22 + 16.62 7729 + 1342 88.39 + 1342 7444 + 10.92 .083
Height (m) 1.6 + 0.09 16 + 0.1 1.59 + 0.1 1.62 + 0.06 1.59 + 0.06 16 + 0.1 875
BMI 3218 + 5.29 32.73 + 5.26 3261 + 5.5 29.93 + 5.33 32.67 + 5.33 3042 + 3.7 131
B 0.62 + 0.79 0.73 + 1.33 0.55 + 0.23 048 + 0.23 0.63 + 0.23 0.67 + 0.23 .807
HDL 49.02 + 18.54 50.48 + 24.29 48.14 + 149 42.33 + 10.81 52.59 + 10.81 50.59 + 20.84 341
LDL 107.35 + 38.5 108.11 + 37.06 113.11 + 37.49 110.52 + 52.65 96.98 + 52.65 91 + 27.82 113
TC 189.44 + 4143 195.47 + 37.43 1921 + 39.77 184.43 + 62.23 179.19 + 62.23 179.59 + 39.73 .353
TG 170.32 + 97.75 188.52 + 132.86 152.93 + 76.28 181.86 + 69.76 162.48 + 69.76 189.64 + 98.55 159
AST 35.55 + 22.86 29.66 + 17.8 32.31 + 17.66 39.05 + 227 4419 + 227 51.23 + 41.12 .000°
ALT 4713 + 30.37 39.3 + 24.82 4483 + 28.12 53.13 + 27.92 55.14 + 27.92 62.68 + 43.86 .006°
VCTE 9.9 + 6.87 7 + 26 8.1 + 4.18 89 + 495 13.3 + 6.3 225 + 10.38 .000°




43

Categoric Data - n (%)

SAH
DM
Dyslipidemia

Met. Syndrome

94 (42.53)
137 (61.99)
96 (43.44)

103 (46.61)

34 (15.38)
33 (14.93)
31 (14.03)

37 (16.74)

36 (16.29)
52 (23.53)
40 (18.1)

44 (19.91)

7 (3.17)
17 (7.24)
9 (4.07)

7 (3.17)

8 (3.62)
17 (6.33)
9 (4.07)

9 (4.07)

9 (4.07)
18 (8.14)
7 (3.17)

6 (2.71)

712
.024b
377

.751

Where: n: sample; FIB 0: no fibrosis; FIB 1: minimum fibrosis; FIB 2: moderate fibrosis, FIB 3: advanced fibroses; FIB 4: cirrhosis Kg: kilograms; m: meters;
BMI: Body mass index; TB: total bilirubin; HDL: High density lipoprotein cholesterol; LDL: Low density lipoprotein cholesterol; TC: total cholesterol; AST:

aspartate aminotransferase; ALT: alanine aminotransferase; VCTE: Vibration-Controlled Transient Elastography; SAH: systemic arterial hypertension; DM2:

Type 2 Diabetes Mellitus; Met. Syndrome: Metabolic syndrome; 2Anova One Way for independent means; "Statistically significant difference


https://www.health.harvard.edu/diseases-and-conditions/type-2-diabetes-mellitus-a-to-z
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Table 2. Correlation analysis between stage of fibrosis (by liver biopsy) comparing Agile 3+ score, Agile 4 score and VCTE.

Stage of Sample Agile 3+ Agile 4 VCTE
Fibrosis n (%) Mean + SD Mean + SD Mean + SD
0 61 (27.73) 0.047 + 0.07 0.286 + 0.248 7.013 + 261
1 90 (40.91) 0.065 + 0.127 0.337 + 0.258 8.069 + 4.181
2 21 (9.55) 0.115 + 0.172 0415 + 0.329 8.929 + 4.951
3 27 (12.27) 0.211 + 0.172 0.631 + 0.329 13.3 + 4.951
4 21 (9.55) 0.527 + 0.303 0.861 + 0.228 22523 + 10.387
r:.751°¢ r: .535° r.729°
p: <.001°@ p: <.001°@ p: <.001°

Where: Level 0: no fibrosis; 1: minimum fibrosis; 2: moderate fibrosis, 3: advanced fibroses; 4: cirrhosis; n: sample; %: relative sample; 2Correlation

statistically significant by Spearman's X? Correlation; "Moderate Correlation; Strong Correlation.
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Table 3. AUROC for identification of fibrosis according to VCTE, Agile 3+ and Agile 4 scores between patients with advanced fibrosis or cirrhosis diagnosed

by liver biopsy — Including all patients and excluding uncertain cases.

AUROC
Diagnosis n (%) Method Sensitivity  Specificity PPV NPV p value
(C195%)
VCTE 86.03% 88.89%  .741(.673-.810) 96.69% 62.75%  <.001
INCLUDING Advanced Fibrosis
Agile 3+ 88.39% 90.63%  .676 (.601-.751) 97.06% 69.05%  <.001
ALL 220 (100%)
VCTE 79.61% 71.43%  .799 (.741-.857) 95.28% 32.61%  <.001
PATIENTS Cirrhosis
Agile 4 86.84% 71.43%  .838(.759-.916) 95.65% 42.86%  <.001
172 (77.83%) VCTE 88.8% 87.7% .868 (.799-.937) 66.6% 96.6% <.001
EXCLUDING Advanced Fibrosis
174 (78.73%)  Agile 3+ 82.5% 81.8% .822 (.743-.900) 57.8% 93.9% <.001
UNCERTAIN
174 (78.73%) VCTE 100% 91.0% 956 (.927-.985) 51.7% 100% <.001
PATIENTS Cirrhosis
194 (87.78%) Agile 4 88.2% 94.8%  .919(.811-1.000) 62.5% 98.8% <.001

Where: n: total sample included; %: relative sample included; AUROC: Area under the ROC curve; Cl: Confidence interval; p: statistical significance; PPV:

positive predictive value; NPV: negative predictive value.
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Figure 1. ROC Curves from Vibration-Controlled Transient Elastography, Agile 3+ and Agile 4 scores between patients with advanced fibrosis and cirrhosis
diagnosed by liver biopsy. A) Including the whole sample (n=220); B) Excluding patients on uncertain zones (excluded: n=49/ 22.17% from VCTE for cirrhosis;

n=27/ 12.22% from Agile 4; n=47/ 21.27% from VCTE for advanced fibrosis; n=47/21.27% from Agile 3+).
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6. CONCLUSAO

- Os escores Agile 3+ e Agile 4 demonstraram adequada correlagédo com os
resultados de biopsia hepatica em todos os estagios de fibrose, com
sensibilidade, especificidade e AUROC aceitaveis.

- A acuracia para diagnosticar fibrose avangada foi similar entre o escore
Agile 3+ e a VCTE isolada, com resultados indeterminados também
semelhantes.

- Na avaliagao de cirrose, a acuracia do escore Agile 4 foi superior a VCTE
isolada, além de apresentar uma menor propor¢gdo de resultados

indeterminados.



