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Resumo 

A colangite biliar primária (CBP) é uma doença hepática colestática crônica na 

qual os anticorpos anti-mitocondriais (AMA) são os principais marcadores diagnósticos. 

Pouco se sabe sobre esta doença em populações altamente miscigenadas. O objetivo deste 

estudo foi avaliar as características epidemiológicas e os desfechos clínicos da CBP no 

Brasil. Quinhentos e sessenta e dois pacientes (95% do sexo feminino, idade média de 51 

± 11 anos) com CBP foram incluídos. O seguimento médio foi de 6,2 ± 5,3 anos. Trinta 

e dois porcento tiveram cirrose, 7% foram submetidos a transplante de fígado e 3% 

morreram de causas relacionadas ao fígado. Doenças autoimunes concomitantes e 

sobreposição com hepatite autoimune (HAI) ocorreram, respectivamente, em 18,9% e 

14%. Indivíduos com CBP AMA-negativo foram diagnosticados significativamente mais 

jovens (52,2 ± 14 vs. 59,6 ± 11 anos, p = 0,001) e tiveram seu primeiro sintoma em idade 

mais precoce (43,2 ± 13 vs. 49,5 ± 12 anos, p = 0,005), em comparação a pacientes AMA 

positivo. Níveis séricos mais baixos de imunoglobulina M (272,2 ± 183 vs. 383,2 ± 378 

mg/dL, p = 0,01) e triglicerídeos (107,6 ± 59,8 vs. 129,3 ± 75,7 mg/dL, p = 0,025), e mais 

altos de bilirrubina (3,8 ± 13,5 vs. 1,8 ± 3,4 mg/dL, p = 0,02), também foram observados 

neste subgrupo. Noventa e seis porcento dos pacientes foram tratados com ácido 

ursodesoxicólico (AUDC) e 12% necessitaram de terapia complementar com fibrato, seja 

bezafibrato, fenofibrato ou ciprofibrato. A resposta ao AUDC e à terapia com 

AUDC/fibratos variou de 39%-67% e 42-61%, respectivamente, de acordo com 

diferentes critérios validados. O ciprofibrato foi, aparentemente, pelo menos tão eficaz 

quanto o bezafibrato. Após seis meses de tratamento com AUDC, a ausência de resposta 

permitiu identificar adequadamente os pacientes que poderiam se beneficiar do início 

precoce de terapias de segunda linha, especialmente naqueles com doença avançada ou 

níveis basais elevados de enzimas hepáticas. Estádios histológicos avançados e não-

adesão ao tratamento foram associados à não resposta primária ao AUDC, enquanto os 

níveis basais mais baixos de fosfatase alcalina e aspartato aminotransferase se 

correlacionaram com melhores respostas tanto ao AUDC quanto à combinação 

AUDC/fibratos. 

 

Palavras-chave: Colangite Biliar Primária. Epidemiologia. Terapêutica. Fatores de Risco.  

Brasil. Dissertação Acadêmica. 



 
 

Abstract 

Primary biliary cholangitis (PBC) is a chronic cholestatic liver disease in which anti-

mitochondrial antibodies (AMA) are the diagnostic hallmark. Little is known about this 

disease in highly admixed populations. The purpose of this study was to evaluate clinical 

features and outcomes of PBC in Brazil. 562 patients (95% females, mean age 51 ± 11 

years) with PBC were included. Mean follow-up was 6.2 ± 5.3 years. 32% had cirrhosis, 

7% underwent liver transplantation and 3% died of liver-related causes. Concurrent 

autoimmune diseases and overlap with autoimmune hepatitis occurred, respectively, in 

18.9% and 14%. Subjects with AMA-negative PBC were significantly younger (52.2 ± 

14 vs. 59.6 ± 11 years, p = 0.001) and had their first symptom at an earlier age (43.2 ± 13 

vs. 49.5 ± 12 years, p = 0.005) in comparison to patients with AMA positive PBC. Lower 

Immunoglobulin M (272.2 ± 183 vs. 383.2 ± 378 mg/dL, p = 0.01) and triglycerides 

(107.6 ± 59.8 vs.129.3 ± 75.7 mg/dL, p = 0.025) and higher bilirubin (3.8 ± 13.5 vs. 1.8 

± 3.4 mg/dL, p = 0.02) levels were also observed in this subgroup. 96% of the patients 

were treated with ursodeoxycholic acid (UDCA) and 12% required add-on therapy with 

fibrate, either bezafibrate, fenofibrate or ciprofibrate. Response to UDCA and to 

UDCA/fibrates therapy varied from 39%-67% and 42-61%, respectively, according to 

different validated criteria. Ciprofibrate appears to be at least as effective as bezafibrate. 

After 6 months of treatment with UDCA, the absence of response could properly identify 

patients who could benefit from early addition of second-line therapies, especially among 

those with advanced disease or high baseline liver enzyme levels. Advanced histological 

stages and non-adherence to treatment were associated with primary non-response to 

UDCA, while lower baseline alkaline phosphatase and aspartate aminotransferase (AST) 

levels correlated with better responses to both UDCA and UDCA/fibrates.  

 

Keywords: Primary Biliary Cholangitis. Epidemiology. Therapeutics. Risk Factors. 

Brazil. Academic Thesis. 
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1. TÍTULO 

Epidemiologia, estratificação de risco e tratamento da colangite biliar primária: estudo 

multicêntrico brasileiro. 

2. CONSIDERAÇÕES INICIAIS 

 

2.1. Introdução 

A colangite biliar primária (CBP), previamente conhecida como cirrose biliar primária, é 

uma doença colestática crônica rara, imunomediada, que acomete ductos biliares 

intrahepáticos de pequeno e médio calibre, levando a sua destruição.1 Dessa forma, se 

não tratada, pode levar a cirrose hepática e necessidade de transplante de fígado ou óbito. 

A epidemiologia da doença é muito heterogênea entre diferentes países. Acomete 

principalmente mulheres com mais de 40 anos de idade e apresenta o anticorpo anti-

mitocôndria (AMA) como principal marcador sorológico.2, 3  

Os principais sintomas da doença incluem prurido, fadiga, artralgia, desconforto 

abdominal, xerostomia, xeroftalmia, depressão, ansiedade e distúrbios do sono.4 

Frequentemente, a CBP se associa a outras doenças autoimunes como síndrome de 

Sjögren, tireoidite, doença celíaca, esclerose sistêmica, artrite reumatoide, entre outras.5 

Laboratorialmente, caracteriza-se pelo aumento persistente de fosfatase alcalina, gama-

glutamiltransferase e das bilirrubinas.6, 7 Pode, ainda, alterar o perfil lipídico, o que, 

muitas vezes, culmina na formação de xantomas e xantelasmas, mas sem associar-se a 

um aumento no risco cardiovascular.8 Além disso, associa-se a osteopenia e osteoporose.9, 

10  

O tratamento de primeira linha da doença é feito com ácido ursodesoxicólico (AUDC), 

na dose de 13-15 mg/Kg/dia, o que aumenta a sobrevida livre de transplante hepático. 

Pacientes não respondedores ao AUDC podem se beneficiar da associação de fibratos ou 

ácido obeticólico (OCA).6, 7, 9, 10 Diversos fatores parecem impactar o prognóstico na 

CBP, como o sexo, idade, grau de fibrose ao diagnóstico, rigidez hepática, padrão de 

anticorpo anti-núcleo, raça/etnia, níveis basais de fosfatase alcalina e bilirrubinas, dentre 

outros.11-13  
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No Brasil, o perfil clínico-epidemiológico da CBP é desconhecido. Não existiam políticas 

públicas de manejo da CBP no país até 2019, quando o Ministério da Saúde passou a 

recomendar e disponibilizar o tratamento com AUDC no Sistema Único de Saúde.14 

Diferenças na apresentação clínica e prognóstico da doença já foram previamente 

demonstradas em diversas populações.12, 13, 15-17 As hepatopatias autoimunes, incluindo a 

CBP, correspondem a cerca de 7% das indicações de transplante hepático.18 Dessa forma, 

avaliar as características da CBP no Brasil é de fundamental importância. 

 

2.2. Antecedentes científicos 

2.2.1 Aspectos históricos 

Acredita-se que o primeiro caso de um paciente com sintomas semelhantes aos de CBP 

tenha sido descrito na literatura em 1851 por Addison e Gull.19 No entanto, o termo cirrose 

biliar primária, amplamente utilizado até o ano de 2016, foi cunhado em 1949 por 

Dauphinee e Sinclair, quando a maioria dos casos reportados na literatura envolviam 

pacientes cirróticos, com icterícia, ascite e sangramento digestivo varicoso.20 Após a 

descoberta do AUDC e sua aprovação para tratamento de primeira linha da CBP em 1994, 

observou-se uma melhora importante na sobrevida e qualidade de vida dos pacientes.21 

Paralelamente, a ampliação do acesso aos testes diagnósticos permitiu o reconhecimento 

mais precoce da doença. Enquanto metade dos pacientes diagnosticados com CBP na 

década de 1980 apresentavam um ou mais sintomas ao diagnóstico, após a década de 

2000, 75-80% relatavam ser assintomáticos.22 Diante desse novo cenário, especialistas se 

reuniram para propor uma nova nomenclatura para a doença, quando substituíram o termo 

cirrose por colangite e passaram a denominar a doença de CBP.23-30  Além disso, a 

mudança do nome minimizou os estigmas associados ao termo cirrose frente a pacientes 

que já apresentam grande prejuízo global da qualidade de vida.31  

2.2.2 Epidemiologia da colangite biliar primária 

Todos os anos, pelo menos 100.000 pessoas em todo o mundo recebem o diagnóstico de 

CBP e  os estudos sugerem que pelo menos uma em cada 1.000 mulheres acima da idade 

de 40 anos tenha a doença.32 De maneira geral, a incidência e prevalência globais de CBP 

são estimadas em 17,6 por milhão de pessoas/ano e 146 por milhão, respectivamente.33 

No entanto, a prevalência e incidência da CBP apresentam grandes variações entre os 

diversos países, sendo aparentemente menores na região Ásia-Pacífico, exceto no Japão 
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e China, e maiores na América do Norte.33 Embora essa discrepância possa ser atribuída 

a diferenças epidemiológicas verdadeiras, como aquelas relacionadas a diferentes etnias, 

background genético e exposição ambiental, é possível que variações nos desenhos dos 

estudos, nas definições de caso, no tamanho amostral e até mesmo relacionadas ao 

período estudado impactem nos resultados. Além disso, é possível que diferenças no 

acesso a saúde e qualidade do atendimento médico possam também interferir nessas 

estatísticas. Se por um lado, foi observada uma prevalência de 118,75 casos de CBP por 

milhão de habitantes e incidência de 8,55 casos por milhão/ano na região da Ásia-

Pacífico34, por outro, a prevalência na Europa e América do Norte foi estimada em 283-

465 casos por milhão de habitantes, com uma incidência de aproximadamente 0,9-30,3 

casos por milhão/ano.32, 35, 36 Além disso, alguns estudos longitudinais realizados sempre 

nas mesmas regiões demonstraram um aumento consistente na prevalência, e por vezes, 

na incidência de CBP ao longo dos anos, o que pode se associar a melhorias no 

diagnóstico e tratamento da doença.37-40  

Sabe-se ainda que a CBP acomete principalmente as mulheres, em uma proporção 

estimada de 9:1, com idade entre 40 e 60 anos. No entanto, alguns estudos notaram uma 

redução da razão mulher:homem nos últimos anos, por vezes com razões inferiores a 4:1, 

com maior mortalidade entre pacientes do sexo masculino.41 A CBP apresenta como 

principal marcador sorológico o AMA, presente em mais de 90% dos pacientes e menos 

de 1% em controles.42-44 Diferentemente, um estudo publicado na América Latina, 

incluindo mulheres colombianas com CBP, demonstrou uma positividade muito menor 

para o AMA (44,2%), sugerindo que possa haver diferenças locorregionais nos 

marcadores sorológicos.45 No entanto, não existem dados sobre a epidemiologia da CBP 

na população brasileira, sabidamente composta por uma população altamente 

miscigenada e potencialmente singular no estudo dessa doença.  

2.2.3 Etiopatologia da colangite biliar primária  

A CBP é uma doença multifatorial, imunomediada, cuja fisiopatologia ainda não foi 

completamente elucidada. Acredita-se que a interação de fatores imunológicos, 

ambientais, genéticos e epigenéticos desempenhe um papel crucial no desenvolvimento 

da doença.46 Caracteriza-se por uma perda de tolerância imunológica associada ao HLA-

DR para uma enzima crucial da fosforilação oxidativa, a subunidade E2 do complexo 

piruvato desidrogenase.47 O AMA reconhece uma família de enzimas localizadas na 

membrana interna da mitocôndria, denominada de complexo 2-oxo-ácido desidrogenase, 
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o qual inclui a subunidade E2 do complexo piruvato desidrogenase (PDC-E2), a 

subunidade E2 do complexo 2-oxo-ácido desidrogenase de cadeia ramificada (BCOADC-

E2), a subunidade E2 do complexo 2-ácido oxoglutárico desidrogenase (OGDC-E2) e a 

proteína ligadora da dihidrolipoamida desidrogenase (E3BP).2, 48 Acredita-se que a lesão 

biliar esteja relacionada a uma modificação aberrante na PDC-E2 mitocondrial de células 

epiteliais biliares apoptóticas, a qual resulta em um epítopo antigênico imunologicamente 

intacto em blebs apoptóticos.  Este complexo imunogênico é reconhecido por anticorpos 

anti-mitocôndria circulantes e resulta em complexos antígeno-anticorpo.49-51  

A resposta imune adaptativa implicada na patogênese da CBP não se restringe, no entanto, 

apenas aos anticorpos anti-mitocôndria altamente específicos, mas se associa ainda a 

infiltração de células T CD4+ e células T CD8+ antígeno-específicas nos tratos portais.52, 

53 Sabe-se ainda que na CBP ocorre uma redução, mediada pelo aumento do microRNA 

506, na expressão do trocador de ânions Cl-/HCO3
- das células epiteliais biliares. Isso 

permite o acúmulo de bicarbonato intracelular, com entrada de sais biliares tóxicos de 

maneira descontrolada para o interior das células, indução de apoptose, e subsequente 

hiper expressão imunogênica de PDC-E2, perpetuando o processo de lesão biliar.54-57  

Outras subpopulações de células T também exercem papéis importantes, incluindo 

células Th17 pró-inflamatórias, células T reguladoras que promovem auto-tolerância e 

células T auxiliares foliculares que facilitam a produção de anticorpos.58-60 O receptor de 

quimiocina CXCR3, crítico no tráfego e diferenciação de células T, é superexpresso em 

células T efetoras e atua como receptor cognato para outras quimiocinas, incluindo 

CXCL9, CXCL10, CXCL11 e CX3CL1, as quais podem ser encontradas nos tratos 

portais de pacientes com CBP.61 Subconjuntos de células T CD8+ com um fenótipo de 

memória efetora são resistentes à apoptose, localizam-se ao redor dos tratos portais e  

reconhecem sequências antigênicas dentro do domínio lipoil de complexos mitocondriais, 

contribuindo assim para lesão biliar direcionada.62, 63 Já no estádio avançado de fibrose, 

observa-se alteração do perfil de citocinas de Th1 para um perfil predominantemente 

Th17, dominado pelas subunidades IL-23p40 e IL-23p19, IL-6, IL-17 e TGFβ, que tem 

como alvo colangiócitos lesados.60 

As células epiteliais biliares expressam receptores do tipo Toll, que quando ativados por 

uma variedade de ligantes, incluindo produtos microbianos como lipopolissacarídeos, 

podem contribuir para a lesão celular através da via mediada por NF-κB e pela liberação 
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de IL-8 e CX3CL1 (fractalcina), os quais facilitam recrutamento de células linfoides 

efetoras para os tratos portais de pacientes com CBP.64-66 Na presença de anticorpos anti-

mitocôndria circulantes e células epiteliais biliares apoptóticas, os macrófagos regulam 

positivamente a expressão de citocinas pró-inflamatórias, especialmente IL-12; portanto, 

os macrófagos podem servir como um elo entre a lesão mediada pelo sistema imune inato 

e a apoptose de células epiteliais biliares.51, 67 Além disso, foi demonstrado um aumento 

acentuado na frequência e número absoluto de células NK do sangue e do fígado de 

pacientes com CBP.68 Dessa forma, a destruição de pequenos ductos biliares é mediada 

por uma resposta humoral e celular multilinhagem contra as células epiteliais biliares, 

envolvendo tanto o sistema imune inato quanto o adaptativo.  

Fortes evidências apontam para a interação de fatores genéticos e ambientais na 

determinação do risco individual de se desenvolver CBP. A avaliação de risco de gêmeos 

e familiares, inicialmente, apoiou a ideia de que a CBP tinha uma forte predisposição 

genética. De fato, gêmeos monozigóticos mostram uma taxa de concordância de 0,63 para 

desenvolvimento de CBP, uma das mais altas relatadas em autoimunidade. Além disso, 

história familiar de CBP é relatada em 1,33 a 9% dos casos.32, 69 Estudos genéticos 

realizados em diferentes etnias sugerem que as associações mais fortes são derivadas do 

HLA, em especial: DRB1*08, DR3, DPB1*0301, DRB1*08-DQA1*0401-DQB1*04.70, 

71 Além disso, loci gênicos relacionados à regulação de componentes do sistema 

imunológico também parecem estar envolvidos na CBP. Um estudo recém-publicado de 

associação genômica ampla, identificou entre 10.516 indivíduos com CBP, recrutados no 

Canadá, China, Itália, Japão, Reino Unido e Estados Unidos da América, 56 loci de 

interesse. Foi observada uma associação genética significativa entre CBP e outras 

doenças imunomediadas, incluindo lúpus eritematoso sistêmico, artrite reumatoide e 

doença inflamatória intestinal. Os autores demonstraram ainda que existe uma arquitetura 

genética muito semelhante da CBP em indivíduos de origem europeia e asiática.72  

O papel do meio ambiente na gênese da CBP também é amplamente estudado.  Evidências 

têm implicado vários fatores, incluindo status socioeconômico, tabagismo, história de 

colestase na gestação, agentes infecciosos, poluentes ambientais (ex: resíduos tóxicos, 

mineração de carvão, cádmio), vitamina D, nutrição, drogas, estressores físicos e 

psicológicos.73-77 Alguns estudos demonstraram um relevante papel da infecção do trato 

urinário pela bactéria Escherichia coli no aumento do risco de CBP através de mimetismo 

molecular entre PDC-E2 humano e bacteriano.78-80 Por fim, observa-se que pacientes com 
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CBP apresentam disbiose intestinal, a qual é parcialmente resolvida pelo tratamento com 

AUDC.81 A alteração na microbiota intestinal pode impactar significativamente no tipo e 

quantidade de ácidos biliares presentes no intestino, influenciando o balanço imunológico 

do eixo enterohepático.82 Além disso, altera a permeabilidade intestinal, com aumento da 

difusão de padrões moleculares associados a patógenos (PAMP), ácidos graxos livres e 

endotoxinas na vasculatura portal e sinusóides hepáticos.83-85  

2.2.4 Apresentação clínica 

A CBP pode subdividida em 4 fases evolutivas.86 Na fase silenciosa, apenas a pesquisa 

do AMA é positiva. Já a fase assintomática caracteriza-se pela elevação da fosfatase 

alcalina na ausência de sintomas. Na fase sintomática, os sintomas mais frequentes são o 

prurido (20-70%) e a fadiga (50-80%) e podem impactar negativamente na qualidade de 

vida do paciente. Cerca de 17% dos pacientes podem apresentar dor inespecífica no 

hipocôndrio direito.6 A icterícia é sinal de doença em fase avançada. A fase final 

caracteriza-se pelas complicações da hipertensão portal e insuficiência hepática, por 

vezes com indicação de transplante hepático.  

A hiperlipidemia é comum em pacientes com CBP. Pode causar xantelasmas e xantomas 

devido à marcante elevação do colesterol, a qual parece não conferir um aumento risco 

de doença cardiovascular.87 Quando comparados a pessoas saudáveis da mesma idade, 

pacientes com CBP são mais propensos a ter osteodistrofia hepática, como a osteoporose, 

a qual afeta 20 a 44% dos pacientes.88 Pode ainda ocorrer má absorção de vitaminas 

lipossolúveis devido à diminuição da secreção de ácido biliar, embora deficiências 

significativas das vitaminas A, D, E e K sejam incomuns.89 Além disso, alguns estudos 

observaram um aumento global no risco de neoplasias, enquanto a subpopulação de 

pacientes cirróticos apresenta maior risco de desenvolver carcinoma hepatocelular.90 

2.2.5 Diagnóstico da colangite biliar primária 

O diagnóstico de CBP deve ser suspeitado em pacientes com colestase crônica após 

exclusão de outras causas de doença hepática, particularmente em mulheres de meia-

idade com elevação inexplicada de fosfatase alcalina sérica. A avaliação inicial dos 

pacientes deve ser baseada na história clínica, exame físico, exames laboratoriais e 

ultrassonografia abdominal. Atualmente, um número crescente de pacientes é 

diagnosticado em um estádio inicial da doença, ainda em fase assintomática.22, 91 Várias 

doenças autoimunes extra-hepáticas podem coexistir com a CBP, como síndrome de 



20 
 

Sjögren, tireoidite autoimune, esclerose sistêmica, doença de Raynaud, artrite 

reumatoide, lúpus eritematoso sistêmico e doença celíaca.5 A maioria dos pacientes com 

CBP apresenta alteração do perfil bioquímico hepático, com elevação mais importante de 

fosfatase alcalina e gama-glutamiltransferase, além de discreta alteração de alanina 

aminotransferase e/ou aspartato aminotransferase. Uma elevação policlonal de 

imunoglobulina M é característica da CBP e pode ser útil para corroborar o diagnóstico 

clínico em pacientes com características atípicas.6, 7, 9, 10  

Os critérios diagnósticos são consensuais entre as diversas sociedades de hepatologia do 

mundo e são também adotados no Brasil.92 Segundo os critérios da American Association 

for the Study of Liver Diseases, a CBP é diagnosticada pela presença de pelo menos dois 

de três critérios: 1) sorologia positiva para AMA ou anticorpo anti-núcleo específico para 

CBP (anti-sp100 ou anti-gp210); 2) aumento persistente de fosfatase alcalina sérica; 3) 

histologia hepática compatível com CBP, com colangite destrutiva não supurativa e 

destruição de ductos interlobulares.6 Dessa forma, a biópsia hepática não deve ser 

realizada rotineiramente, ficando reservada para avaliação de diagnóstico diferencial ou 

síndrome de sobreposição (especialmente se alanina aminotransferase superior a 5 vezes 

o limite superior da normalidade) e para casos que não apresentam os autoanticorpos 

marcadores da doença.93 Deve-se ressaltar também que a presença isolada do AMA, na 

ausência de alteração da fosfatase alcalina, não é suficiente para o diagnóstico, uma vez 

que apenas um em cada seis pacientes com AMA positivo e fosfatase alcalina normal 

desenvolvem CBP em cinco anos.94 No entanto, duas coortes retrospectivas, uma suíça e 

outra chinesa, encontraram alterações histológicas compatíveis com CBP em pacientes 

com AMA positivo e fosfatase alcalina normal, um cenário não explorado pelas diretrizes 

internacionais vigentes.95, 96  

2.2.6 Marcadores sorológicos na colangite biliar primária 

O AMA constitui uma das características mais marcantes da CBP, sendo encontrado em 

mais de 90-95% dos pacientes. A reatividade do AMA na CBP está direcionada a 

diferentes antígenos do complexo 2-oxoácido desidrogenase da membrana mitocondrial 

interna.97 Assim, sua positividade pode variar de acordo com o método de pesquisa 

empregado. Geralmente utiliza-se inicialmente a imunofluorescência indireta. Vários 

subtipos de AMA foram identificados (tradicionalmente chamado M1-M9) por métodos 

de imunoblotting ou ELISA.98 Nesta classificação histórica, anticorpos dirigidos contra 

M2, M4, M8 e M9 estão associados a CBP.44 Uma vez que o anticorpo anti-M2 é o mais 
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específico para CBP, a pesquisa do subtipo M2 de AMA por ELISA pode ser 

recomendada quando o AMA por IFI é negativo.99 O nível sérico de anti-mitocôndria não 

reflete a gravidade ou prognóstico da doença, sendo a presença ou ausência do AMA 

importante somente para o diagnóstico.100 Aproximadamente 5-10% dos pacientes com 

CBP podem ter AMA negativo ou em baixos títulos à imunofluorescência indireta.101 

Embora os pacientes com CBP AMA negativo sejam muito semelhantes àqueles com 

AMA positivo, algumas diferenças já foram descritas, como maior prevalência de 

anticorpos antinucleares e antimúsculo liso e níveis séricos mais baixos de IgM. Além 

disso, pacientes AMA negativo, aparentemente, apresentam maior prevalência de 

doenças autoimunes extra-hepáticas concomitantes.101, 102 A resposta ao tratamento com 

AUDC parece ser similar entre os grupos, embora ainda seja controversa a existência de 

diferenças em relação a desfechos clínicos.103-105 O AMA é ainda detectado em 1% ou 

menos das pessoas saudáveis, as quais apresentam maior risco de desenvolver CBP a 

longo prazo e requerem acompanhamento próximo.43, 94  

A sensibilidade e especificidade dos anticorpos anti-mitocôndria na CBP dependem do 

método utilizado. Existem diversas estratégias para se detectar o AMA na prática clínica, 

sendo as mais comuns: imunofluorescência indireta, immunoblotting, imunoensaio 

enzimático, ensaio baseado em esferas magnéticas Luminex e ensaio de inibição 

enzimática6. A maioria dos laboratórios de rotina utiliza imunofluorescência indireta com 

título de corte de 1:40 e sensibilidade e especificidade em torno de 88,0% e 97,0%, 

respectivamente; no entanto, sugere-se o uso de um título de corte maior de 1:80 para o 

máximo benefício a ser obtido.106-108 Sabe-se que aproximadamente 25% dos pacientes 

com AMA negativo por imunofluorescência indireta apresentam reatividade ao MIT3 

(combinação de PDC-E2, BCOADC-E2, OGDC-E2) por ELISA, uma combinação de 

três antígenos mitocondriais, podendo esse valor alcançar 43% quando combinado MIT3 

com gp210 e sp100.109  

Mais da metade dos indivíduos com CBP AMA positivo apresentam anticorpo anti-

núcleo, o qual é ainda mais comum entre pacientes com CBP AMA negativo (60% a 

100%).110 Vários perfis de anticorpo anti-núcleo podem ser encontrados na CBP. Os 

padrões mais específicos são o membrana nuclear e o nuclear pontos isolados à 

imunofluorescência, os quais correspondem ao anti-gp210 e anti-sp100 por ELISA, 

respectivamente.111 A presença dos anticorpos anti-sp100 e anti-gp210 foi associada em 

diversos estudos a pior prognóstico.112-114 Mais recentemente, outros marcadores 
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sorológicos anti-núcleo foram descritos em pacientes com CBP, incluindo o anti-p62, 

anti-kelch-like 12 e anti-hexoquinase 1, encontrados em 25%, 35% e 22% dos pacientes 

com CBP AMA negativo, respectivamente.115, 116 O anti-hexoquinase 1 também foi 

implicado em menor sobrevida livre de transplante e pior resposta ao tratamento com 

AUDC.117 Além disso, o anticorpo anti-músculo liso, mais comum na hepatite autoimune, 

é descrito em até 20%-40% dos pacientes com CBP AMA negativo, comparado a 10% 

daqueles com AMA positivo.103 Nesse cenário, muitas vezes é necessária a realização de 

biópsia hepática para diagnóstico diferencial. Finalmente, o anticorpo anti-centrômero 

também tem sido ocasionalmente descrito em pacientes com CBP, sendo associado a um 

pior prognóstico e maior risco de desenvolvimento de doença renal crônica.118-120  

2.2.7 Histologia 

A biópsia hepática não deve ser rotineiramente realizada em pacientes com CBP na forma 

clássica.6 No entanto, quando realizada, apresenta achados histológicos típicos que 

corroboram o diagnóstico e permitem o estadiamento da doença. Do ponto de vista 

histológico, a CBP é caracterizada por colangite crônica não supurativa que acomete os 

ductos biliares interlobulares e septais. Quando existem lesões focais exibindo intensas 

alterações inflamatórias e necrose ao redor dos ductos biliares, o termo "lesão ductal 

florida” é utilizado.  O infiltrado inflamatório está em contato próximo com a membrana 

basal de colangiócitos em necrose e consiste em plasmócitos, macrófagos e células 

polimorfonucleares (especialmente eosinófilos). Granulomas epitelióides podem estar 

presentes, especialmente, na fase inicial da doença. Existem poucas (se houver) lesões 

arteriais. Em contraste, as vênulas portais são frequentemente comprimidas e ocluídas 

pela reação inflamatória. Ductopenia é geralmente definida quando os ductos biliares 

apenas podem ser identificados em menos de 50% dos tratos portais. Deve-se destacar 

que as alterações histológicas podem ter distribuição altamente irregular no fígado, com 

relatos de pacientes com todos os estádios da doença encontrados no mesmo órgão 

explantado no transplante hepático.121, 122  

As lesões histológicas são classicamente divididas em 4 estádios. O estádio I é 

caracterizado por inflamação restrita ao espaço portal com ou sem lesões ductais floridas. 

A progressão da doença é caracterizada por aumento gradual das lesões periportais, as 

quais se estendem ao parênquima hepático, como hepatite de interface (estádio II). Pode 

haver ainda proliferação ductular. A gravidade da hepatite de interface é altamente 

preditiva do desenvolvimento de fibrose. O estádio III é caracterizado por uma distorção 
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da arquitetura hepática com numerosos septos fibrosos, enquanto a cirrose com nódulos 

de regeneração define o estádio IV.123  

As classificações de Scheuer ou Ludwig et al. são as mais utilizadas para classificação 

histológica da CBP na prática clínica.123, 124 No entanto, uma significativa sobreposição 

de achados entre os estádios limita essas classificações.125 Dessa forma, Nakanuma et al., 

propuseram um novo sistema de estadiamento histológico.126 Na classificação de 

Nakanuma, escores de fibrose, perda de ductos biliares e deposição de grânulos positivos 

para orceína são utilizados para o estadiamento, enquanto atividade de colangite e 

atividade de hepatite são empregados para classificação. A atividade de colangite é 

determinada pela presença de colangite crônica ou presença de lesões ductais floridas, e 

a atividade de hepatite é definida pela presença de hepatite de interface ou hepatite 

lobular.127 Estudos mais recentes demonstram que a sobrevida global e desfechos 

adversos são mais bem estratificados com a classificação de Nakanuma do que com o 

sistema clássico.125, 128-130 

2.2.8 Tratamento da colangite biliar primária 

2.2.8.1. Primeira linha 

O AUDC é indicado como tratamento de primeira linha da CBP pelas principais 

diretrizes de tratamento, independentemente do estádio histológico da doença.6, 7, 9, 10, 131 

Trata-se de um ácido biliar terciário hidrofílico, epímero 7-b do ácido quenodesoxicólico, 

com propriedades coleréticas, citoprotetoras, imunomoduladoras e anti-inflamatórias, 

sendo bem tolerado pela maioria dos pacientes.132 Deve ser administrado continuamente 

na dose de 13 a 15mg/kg por dia, em dose única ou duas doses. Angulo et al. 

demonstraram que o AUDC em baixa dose (5~7 mg/kg por dia) é menos eficaz, enquanto 

em alta dose (23~25 mg/kg por dia) não traz benefícios adicionais.133 Efeitos colaterais 

são mínimos e infrequentes, havendo relatos de pequeno ganho de peso no primeiro ano 

de tratamento e efeitos gastrointestinais leves. Diversos ensaios clínicos randomizados e 

meta-análises demonstraram que o AUDC pode melhorar o perfil bioquímico hepático, 

interromper a progressão da doença e prolongar a sobrevida livre de transplante a longo 

prazo, independentemente de idade, sexo e estadiamento da doença.134-140 Recentemente, 

Harms et al. demonstraram uma razão de risco para óbito ou transplante no tratamento da 

CBP com AUDC entre 3902 pacientes analisados de 0,46 (IC95% 0,40 a 0,52).141 A 

sobrevida livre de transplante em 10 anos foi de 79,7% (IC 95% 78,1-81,2) entre os 

pacientes tratados com AUDC e 60,7% (IC 95% 58,2-63,4) entre pacientes não 
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tratados.140 O número necessário para tratar (NNT) para prevenir um transplante ou morte 

em 5 anos foi estimado em 11 pacientes (IC95% 9 a 13), sendo maior para pacientes 

cirróticos [NNT = 20 (IC95% 14 a 34)], em comparação aos não-cirróticos [NNT = 4 

(IC95% 3 a 5)]. Quando estratificado pelo nível de fosfatase alcalina, em baixa (≤ 2x o 

limite superior da normalidade), intermediária (2–4x) e alta (> 4x), o NNT foi de 26 

(IC95% 15 a 70), 11 (IC95% 8 a 17) e 5 (IC95% 4 a 8), respectivamente.141 Interessante 

destacar que mesmo pacientes com resposta incompleta ao tratamento com AUDC 

apresentam maior sobrevida livre de transplante/morte (razão de risco 0,56; IC95% 0,45-

0,69) em comparação a pacientes com CBP não tratados, motivo pelo qual tratamentos 

de segunda e terceira linha devem ser sempre associados ao AUDC.140  

2.8.1.2. Segunda linha 

Aproximadamente 30 a 40% dos pacientes com CBP apresentarão resposta incompleta 

ao AUDC, o que foi associado a menor sobrevida global.140 Ao avaliar o paciente sem 

resposta ao AUDC, é importante checar a adesão ao tratamento e excluir a possibilidade 

de associação com outras enfermidades, como doença celíaca, esteatohepatite ou 

síndrome de sobreposição com hepatite autoimune. Ensaios clínicos randomizados 

demonstraram potencial terapêutico para ácido obeticólico (OCA), diferentes fibratos e 

budesonida.  

- Ácido obeticólico 

O OCA (ácido 6α-etil-quenodesoxicólico) é um análogo de ácido biliar hidrofóbico 

semissintético que é altamente seletivo para o receptor farnesóide X (RFX), um receptor 

abundantemente expresso no fígado e enterócitos. A via de sinalização celular mediada 

pelo RFX, além de regular diretamente os genes envolvidos na síntese de ácidos biliares, 

apresenta efeitos anti-inflamatórios e anti-fibrosantes.142 Recentemente, foi publicado um 

estudo de fase III do OCA em pacientes com CBP e resposta incompleta ao AUDC 

(POISE trial).143 Nesse trabalho, os autores demonstraram que, após 12 meses de terapia 

com OCA, quase metade dos pacientes com CBP não respondedores ao AUDC 

alcançaram resposta terapêutica satisfatória (47% x 10% no grupo placebo). Embora o 

OCA tenha sido bem tolerado, prurido e fadiga foram eventos adversos comuns. OCA, 

na dose de 5-10mg/dia, recebeu aprovação acelerada do Food and Drug Administration 

(FDA) dos Estados Unidos em 27 de maio de 2016, mas ainda não foi aprovado no Brasil. 

Resposta bioquímica sustentada foi, posteriormente, confirmada em um estudo aberto de 
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extensão com duração de 3 anos.144 Kowdley et al. demonstraram também eficácia do 

OCA em monoterapia de pacientes com CBP virgens ou não de AUDC, com redução de 

53,9% na fosfatase alcalina em relação ao basal após 3 meses de tratamento.145 Apesar 

dos resultados favoráveis do ponto de vista bioquímico, ainda não existem estudos de 

eficácia para desfechos clínicos de longo prazo, como sobrevida livre de transplante. 

Recentemente, o próprio FDA emitiu alertas quanto à contraindicação de uso do OCA em 

pacientes com cirrose avançada, no qual o medicamento se associou a piora clínica e 

morte.  

- Fibratos 

Os fibratos são agonistas de receptores ativados por proliferadores de peroxissoma 

(PPAR) e receptor pregnano X, com eficácia comprovada nas dislipidemias. Os PPARs 

existem em três isoformas: α, δ e γ, sendo que os fibratos apresentam diferentes afinidades 

por esses receptores. O PPAR-α, em particular, regula a síntese e desintoxicação de ácidos 

biliares, a secreção de fosfolipídios e as vias inflamatórias, enquanto o PPAR-δ e -γ tem 

efeitos mais profundos sobre o metabolismo de lipídios e glicose e propriedades anti-

inflamatórias e anti-fibrosantes.146  

O bezafibrato, um pan-agonista de PPAR, foi o primeiro fibrato a demonstrar eficácia no 

tratamento de pacientes com CBP não respondedores ao AUDC em 1999147. 

Posteriormente, em um ensaio clínico randomizado placebo controlado de fase III 

(BEZURSO), a combinação de AUDC e bezafibrato (400mg/dia) se associou a 

normalização de fosfatase alcalina em 67% dos pacientes e de toda bioquímica hepática 

em 31% dos pacientes com CBP não respondedora ao AUDC pelo critério de Paris II148. 

Além disso, foi observada melhora no prurido, o que foi comprovado no estudo FITCH, 

publicado alguns anos depois.149 Recentemente, Tanaka et al. demonstraram que o uso de 

bezafibrato é associado a redução significativa de mortalidade por todas as causas ou 

necessidade de transplante hepático em pacientes com CBP (razão de risco ajustado: 

0,3253, IC95% 0,1936–0,5466 e 0,2748, IC95% 0,1336–0,5655, respectivamente; p < 

0,001 para ambos).  Os NNTs da terapia combinada para prevenir 1 morte adicional ou 

transplante hepático em 5, 10 e 15 anos foram de 29 (IC95% 22–46), 14 (10–22) e 8 (6–

15), respectivamente.150  
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Outro fibrato muito estudado para tratamento da CBP é o fenofibrato, um agonista de 

PPARα. Em um estudo piloto aberto com 20 pacientes com fosfatase alcalina superior a 

duas vezes o limite superior do normal após tratamento com AUDC, o uso de fenofibrato 

160 mg/dia por 48 semanas reduziu a fosfatase alcalina sérica em aproximadamente 

50%.151 Posteriormente, diversos estudos retrospectivos com fenofibrato corroboraram 

esses achados, com redução de fosfatase alcalina em até 90% dos pacientes não 

respondedores ao AUDC.152-154  

Recentemente, foram publicados alguns pequenos estudos utilizando o pemafibrato, um 

modulador alfa seletivo de receptores ativados por proliferadores de peroxissoma 

(SPPARM-α), para tratamento de pacientes com CBP não respondedores a AUDC. Assim 

como os demais fibratos, o pemafibrato reduziu os níveis de fosfatase alcalina e gama-

glutamiltransferase em até 87% dos pacientes após 48 semanas de tratamento.155-157 Além 

disso, observou-se menor alteração dos níveis de creatinina, uma vez que, diferentemente 

do bezafibrato e fenofibrato que são majoritariamente excretados pelos rins, o 

pemafibrato é metabolizado no fígado.158 

Com relação à segurança no uso de fibratos, elevações de aminotransferases foram 

relatadas em pacientes com CBP tratados com fenofibrato (8%) e bezafibrato (2%). Da 

mesma forma, elevações de bilirrubina também foram observadas, especialmente em 

indivíduos em uso de fenofibrato (1,1%). Alguns relatos de caso demonstram que a injúria 

hepática induzida por fibrato pode ter grande período de latência.159 Elevações de 

creatinina sérica também podem ocorrer durante o tratamento com fibratos e foram mais 

comuns em pacientes tratados com fenofibrato (2,9%) em comparação com bezafibrato 

(0,4%). Por fim, os fibratos aumentam o risco de miopatia na população em geral, 

incluindo rabdomiólise, o que parece ser mais comum em pacientes com diabetes 

mellitus, insuficiência renal e hipotireoidismo (comumente encontrado em pacientes com 

CBP). Mialgias e artralgias foram relatados em 4,8% dos tratados com bezafibrato e 2,2% 

dos tratados com fenofibrato (revisado em 160). 

- Budesonida 

A budesonida é um glicocorticoide não halogenado, absorvido no intestino delgado e 

metabolizado em sua primeira passagem pelo fígado. Um possível benefício do uso de 

budesonida foi demonstrado em pacientes com CBP não-cirróticos e maior evidência de 

atividade inflamatória de interface na biópsia. Nesta subpopulação, a budesonida reduziu 
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em 48% dos pacientes a fosfatase alcalina em pelo menos 40%, sendo que 35% 

alcançaram sua normalização. No entanto, não foi observada melhora histológica 

significativa, comparada ao placebo, desfecho primário do estudo. Além disso, 20% dos 

pacientes no grupo budesonida apresentaram efeitos adversos graves não relacionados a 

biópsia hepática.161  

2.8.1.2. Terceira linha 

Apesar da terapia combinada de AUDC com OCA ou fibratos, um subgrupo de pacientes 

continuará a apresentar alterações bioquímicas e sinais de progressão da doença, 

incluindo aumento progressivo da rigidez hepática e/ou desenvolvimento de hipertensão 

portal. Estudos recentes sugerem que esses pacientes podem se beneficiar dos efeitos 

benéficos aditivos dos três medicamentos administrados em conjunto (terapia tripla – 

AUDC + OCA + fenofibrato ou bezafibrato), com melhorias significativas na fosfatase 

alcalina, gama-glutamiltransferase, bilirrubina e aminotransferases.162, 163  

2.2.9 Principais critérios de resposta 

Vários critérios de resposta bioquímica, divididos em critérios binários e dinâmicos 

(contínuos), foram propostos para ajudar na estratificação de risco de pacientes com CBP 

e identificar aqueles que precisam de terapia de segunda linha (Tabela 1). Esses escores 

foram originalmente desenvolvidos para avaliar a resposta bioquímica ao AUDC e, 

portanto, para prever a sobrevida livre de transplante a longo prazo. Existem pelo menos 

nove classificações binárias, incluindo os critérios de Mayo164, Rochester165, 

Rotterdam166, Barcelona167, Paris I168 e II169, POISE trial143 e Ehime170, a maioria deles 

avaliando a resposta após um ano de tratamento (variação 6 meses-24 meses). Dentre 

esses critérios, algumas peculiaridades devem ser destacadas. Os critérios de Paris I e 

Paris II são critérios bem validados e amplamente utilizados de resposta bioquímica, 

porém em pacientes com CBP avançada (estádio III-IV) e precoce (estádio I-II), 

respectivamente.168, 169 Já o critério de Toronto foi criado com objetivo de prever a 

progressão do estádio histológico, mas não as complicações clínicas, após 24 meses de 

tratamento com AUDC.171 Recentemente, foram também desenvolvidos sistemas de 

pontuação contínua, a saber o escores GLOBE172 e o UK-PBC173. Esses modelos 

contínuos demonstraram alta especificidade e sensibilidade para predizer sobrevida livre 

de transplante e foram validados em uma grande coorte internacional.  
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Sabe-se que 30-40% dos pacientes com CBP apresentam respostas bioquímicas 

incompletas ao AUDC e permanecem em risco de progressão da doença para estádios 

avançados, incluindo cirrose. No entanto, não existe consenso entre as diferentes 

diretrizes internacionais sobre qual critério utilizar na avaliação de resposta ao tratamento 

com AUDC. Em 2014, uma metanálise foi realizada para determinar a aplicabilidade da 

fosfatase alcalina e bilirrubina como desfechos substitutos em ensaios clínicos.174 Em 1 

ano, fosfatase alcalina maior que 2 vezes o limite superior da normalidade foi o melhor 

preditor de desfecho (óbito ou transplante), enquanto bilirrubina maior que 1 vez o limite 

superior da normalidade o melhor preditor de sobrevida livre de transplante. 

Curiosamente, um estudo recente derivado do mesmo conjunto de dados sugere que os 

objetivos devam ser mais rigorosos, uma vez que a sobrevida melhora ainda mais em 

pacientes com fosfatase alcalina dentro da faixa normal e/ou bilirrubina menor que 0,6 

vezes o limite superior da normalidade.175 Por fim, recentemente, Carbone et al. 

desenvolveram um interessante modelo (UDCA Response Score) capaz de predizer a 

resposta pré-tratamento ao AUDC. Assim, esse escore permitiria aos médicos identificar 

pacientes com características basais de alto risco de resposta incompleta ao AUDC e 

iniciar precocemente uma droga de segunda linha em associação.176.  

Tabela 1 – Critérios de resposta ao tratamento com AUDC 

Nome do Critério Tempo para 

avaliação 

Definição 

Binários 

Barcelona 12 meses  Redução > 40% ou normalização da 

fosfatase alcalina  

Ethime 6 meses Redução ≥ 70% ou normalização da 

gama-glutamiltransferase 

Mayo 6 meses Fosfatase alcalina < 2x o limite superior 

da normalidade 

Paris I 12 meses Fosfatase alcalina ≤ 3x o limite superior 

da normalidade e aspartato 

aminotransferase ≤ 2x o limite superior 

da normalidade e normalização da 

bilirrubina  

Paris II 12 meses Fosfatase alcalina e aspartato 

aminotransferase ≤ 1,5x o limite 
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superior da normalidade e normalização 

da bilirrubina  

Rochester 12 meses Fosfatase alcalina ≤ 1,67x o limite 

superior da normalidade e bilirrubina ≤ 

1 mg/dL 

POISE trial 12 meses Fosfatase alcalina menor que 1,67x o 

limite superior da normalidade, com 

redução de pelo menor 15% em relação 

ao basal e normalização da bilirrubina  

Rotterdam 12 meses Normalização da bilirrubina e/ou 

albumina alteradas antes do tratamento 

Toronto 24 meses Fosfatase alcalina ≤ 1,67x o limite 

superior normalidade 

Dinâmicos 

GLOBE 12 meses Idade ao diagnóstico; níveis de fosfatase 

alcalina, bilirrubina, albumina e 

contagem de plaquetas aos 12 meses 

UK-PBC 12 meses Albumina e contagem de plaquetas 

basal; Fosfatase alcalina, bilirrubina e 

alanina ou aspartato aminotransferase 

aos 12 meses 

 

2.2.10 Principais fatores preditores de resposta ao tratamento  

O diagnóstico mais precoce e a descoberta de terapias eficazes contra a CBP foram 

responsáveis por uma importante melhoria no prognóstico da doença nas últimas décadas. 

No entanto, diversos fatores foram identificados como preditores de pior resposta ao 

tratamento. Alguns estudos demonstraram que pacientes com CBP do sexo masculino 

apresentam maior risco de doença avançada ao diagnóstico, carcinoma hepatocelular e 

não-resposta ao tratamento com AUDC, o que acarreta uma sobrevida livre de transplante 

significativamente menor em comparação às mulheres.35, 41, 177-181  Diferenças de resposta 

ao tratamento com AUDC foram descritas para diferentes etnias. Levy et al. 

demonstraram que os hispânicos têm reduções menores na fosfatase alcalina em 

comparação com pacientes não hispânicos, além de maior frequência de síndrome de 

sobreposição com hepatite autoimune (31% vs 13%), porém sem diferenças na 

mortalidade.15 Por outro lado, Gordon et al. reportaram maior mortalidade entre afro-
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americanos e asiáticos-americanos com CBP não tratados com AUDC, comparados a 

brancos, em uma coorte retrospectiva de 4238 pacientes.12  

 A idade ao diagnóstico, especialmente para pacientes com menos de 30-35 anos, é 

também um importante determinante no risco de falha terapêutica, transplante hepático e 

morte, além de se associar a atividade inflamatória hepática.179, 182 Além disso, o 

consórcio UK-PBC demonstrou que os pacientes mais jovens apresentam prurido e fadiga 

mais graves.179 Alguns estudos sugeriram que a coexistência da CBP com hepatite 

autoimune ou síndrome de Sjögren está relacionada a menor sobrevida global.183, 184  

Híndi et al. observaram maior grau de lesão a ductos biliares e fibrose em pacientes 

portadores de CBP sobreposta a esteatohepatite não-alcoólica e índice de massa corporal 

≥ 25.185 Esse fator é de especial relevância na população brasileira, cuja prevalência de 

obesidade supera 25%.186 

Do ponto de vista bioquímico, a fosfatase alcalina e bilirrubina são considerados os mais 

importantes marcadores de atividade e prognóstico da CBP. Murillo-Perez et al. 

relataram, recentemente, que níveis de bilirrubina ≤ 0,6 vezes o limite superior da 

normalidade estão associados a menor risco de transplante hepático ou morte, em 

comparação com pacientes com bilirrubina acima desse limiar. Além disso, a 

normalização da fosfatase alcalina também se associou a melhora da sobrevida175. De 

maneira similar, uma metanálise, com 4845 pacientes com CBP, revelou que níveis de 

fosfatase alcalina basais menores que 2 vezes o limite superior da normalidade são 

preditores de maior sobrevida livre de transplante em 5, 10 e 15 anos (94%, 84%, e 73%, 

versus 81%, 62% e 50% no subgrupo de pacientes com fosfatase alcalina superior a 2 

vezes o limite superior da normalidade, respectivamente).174 Já a elevação de gama-

glutamiltransferase ao diagnóstico e após um ano de tratamento se associou a maior risco 

de transplante e morte em algumas coortes retrospectivas, possivelmente por refletir 

maior lesão colestática ao fígado.187, 188 Do ponto de vista sorológico, pacientes com 

anticorpos anti-gp-210 e anti-centrômero apresentam maior risco de progressão da doença 

para transplante ou morte.113   

A presença de fibrose avançada é outro marcador prognóstico importante na CBP. 

Corpechot et al. demonstraram que indivíduos com CBP e valores de rigidez hepática 

superiores a 9,6 kPa à elastografia transitória apresentam risco 5,1 vezes maior de 

desfechos adversos (descompensação, transplante ou morte). Além disso, um aumento na 
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rigidez hepática superior a 2,1 kPa/ano também se traduz em pior prognóstico.189 

Recentemente, Coperchot et al. demonstraram que os valores de corte à elastografia 

hepática transitória < 8, 8 a < 15 e ≥ 15 kPa são capazes de estratificar os pacientes em 

baixo, médio e alto risco de desfechos adversos (complicações hepáticas, transplante de 

fígado ou óbito).190 Diversos estudos permitiram observar associação entre a presença de 

cirrose hepática ao diagnóstico e menor sobrevida livre de transplante.191 Finalmente, do 

ponto de vista histológico, observa-se que a presença de hepatite de interface e ductopenia 

aumenta o risco de cirrotização a longo prazo168, 171, 192.   
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3. OBJETIVOS 

3.1. Objetivo Geral 

 a) Avaliar o perfil clínico-epidemiológico da colangite biliar primária no Brasil.  

3.2. Objetivos Específicos 

a) descrever as características demográficas e clínicas dos pacientes com colangite 

biliar primária; 

b) avaliar a prevalência de outras doenças autoimunes concomitantes em pacientes 

com colangite biliar primária; 

c) comparar o perfil clínico-epidemiológico de pacientes portadores de colangite 

biliar primária com anticorpo anti-mitocôndria positivo àqueles com anticorpo 

negativo; 

d) avaliar a resposta terapêutica ao AUDC através de diferentes critérios 

reconhecidos internacionalmente;  

e) avaliar a resposta terapêutica aos diferentes fibratos, incluindo o ciprofibrato, 

em pacientes portadores de colangite biliar primária, não-respondedores ao 

AUDC; 

f) comparar as taxas de resposta ao tratamento com AUDC após 6 e 12 meses da 

introdução do medicamento; 

g) avaliar marcadores clínicos de prognóstico da colangite biliar primária. 
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4. METODOLOGIA  

 

4.1. Local do Estudo 

 Trata-se de estudo multicêntrico nacional, coordenado e financiado pela 

Sociedade Brasileira de Hepatologia, de coorte retrospectiva, incluindo 28 centros de 

referência em Hepatologia, que atendem pacientes portadores de colangite biliar primária, 

a saber: Universidade Federal de Minas Gerais, Universidade Federal de Juiz de Fora, 

Universidade Federal de Uberlândia, Universidade Federal do Triângulo Mineiro,  

Universidade de São Paulo, Universidade Federal de São Paulo, Universidade Estadual 

de Campinas, Centro Universitário Lusíada, Universidade Federal da Bahia, Hospital 

Português, Universidade Federal do Espírito Santo, Universidade Federal do Rio de 

Janeiro, Hospital Federal de Ipanema, Hospital de Base do Distrito Federal, Hospital 

Santa Casa de Misericórdia de Porto Alegre, Ambulatório de Hepatites de São José dos 

Campos, Hospital Nossa Senhora das Graças de Curitiba, Hospital das Clínicas da 

Faculdade de Medicina de Ribeirão Preto, Universidade Federal do Ceará, Fundação 

Hospital Adriano Jorge e 8 centros privados de hepatologia. Foram incluídos pacientes 

de todas as macrorregiões do país, sendo 80% do Sudeste, 8% do Nordeste, 5,4% do Sul, 

4% do Centro-Oeste e 2,6% do Norte. Para critério de autoria nos artigos produzidos, foi 

utilizado o número de pacientes cadastrados por Centro.  

 O estudo foi aprovado pelo Comitê de Ética em Pesquisa da Universidade Federal 

de Minas Gerais (CAAE 98627218.6.1001.5149) (ANEXO 1) 

4.2. Desenho do Estudo 

 O Grupo de Estudos de Doenças Colestáticas do Brasil, coordenado pela 

Sociedade Brasileira de Hepatologia, elaborou um banco de dados padronizado, o qual 

foi enviado a 28 centros no Brasil. Os dados foram preenchidos eletronicamente pelos 

coordenadores médicos de cada centro participante e conferidos por dois investigadores 

independentes, hepatologistas. Foram incluídos pacientes com idade ≥ 18 anos e 

diagnóstico estabelecido de colangite biliar primária entre 1º de janeiro de 1992 e 31 de 

dezembro de 2019. Para o diagnóstico de colangite biliar primária foi utilizado o critério 

da American Association for the Study of Liver Diseases, sendo necessária a presença de 

dois dos três critérios a seguir: 1) sorologia positiva para anticorpo anti-mitocôndria ou 

anticorpo anti-núcleo específico para colangite biliar primária; 2) aumento persistente de 
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fosfatase alcalina sérica; 3) histologia hepática compatível com colangite biliar primária. 

Pacientes em que o diagnóstico não pode ser confirmado ou que apresentavam outra 

etiologia para doença hepática, incluindo síndrome de sobreposição com hepatite 

autoimune, foram excluídos.   

 

4.3. Dados coletados por revisão de prontuários 

 a)  Dados relativos à caracterização dos pacientes: iniciais do nome, sexo, data 

de nascimento, data de início dos sintomas, data do diagnóstico de colangite biliar 

primária, data da alta ou óbito e causa mortis. 

 b) Dados relativos aos sinais e sintomas ao diagnóstico: fadiga, prurido e sua 

intensidade, icterícia, esplenomegalia, outros. 

 c) Dados relativos às comorbidades: presença de hepatite autoimune, tireoidite 

de hashimoto, esclerodermia (síndrome CREST), artrite reumatoide, síndrome de 

Sjogren, diabetes mellitus, hipertensão arterial, dislipidemia, obesidade, tabagismo, 

etilismo, outras, ao diagnóstico ou ao longo do seguimento.  

 d) Dados laboratoriais: fosfatase alcalina, gama-glutamiltransferase, alanina 

aminotransferase, aspartato aminotransferase, bilirrubinas e albumina ao diagnóstico e 6 

meses, um, dois, três, quatro e cinco anos após início do tratamento, quando disponível; 

imunoglobulina M ao diagnóstico; imunoglobulina G ao diagnóstico; perfil lipídico ao 

diagnóstico; presença de anticorpo anti-núcleo e seu padrão ao diagnóstico; presença de 

anticorpo anti-mitocôndria e anti-músculo liso ao diagnóstico.   

 e) Dados referentes à histologia: realização de biópsia hepática ao longo do 

seguimento; estadiamento histológico pelos critérios de Ludwig. 

 f) Dados referentes à insuficiência hepática e hipertensão portal: presença de 

cirrose ao diagnóstico; complicações ao longo do seguimento: presença de varizes de 

esôfago; história de hemorragia digestiva alta varicosa; história de encefalopatia hepática; 

história de ascite; história de peritonite bacteriana espontânea, história de 

hepatocarcinoma.  

 g) Dados referentes à realização de transplante hepático: transplante ao longo 

do seguimento. 
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 h) Dados referentes ao tratamento: início, dose e adesão ao tratamento com 

AUDC; início, dose, tipo e adesão ao tratamento com fibrato; outras medicações. A 

adesão ao tratamento foi determinada pelo médico assistente por análise retrospectiva de 

prontuário e subdividida em: uso regular (tomada de ≥ 80% da dose prescrita), irregular 

(tomada de menos de 80% da dose prescrita)  ou esporádico (uso eventual).   

4.4. Critérios de resposta do tratamento com AUDC 

Para avaliação de resposta ao tratamento com AUDC foram adotados os seguintes 

critérios e definições: 

Tabela 2 – Critérios de resposta e suas definições  

Nome do Critério Tempo para 

avaliação 

Definição 

Barcelona 12 meses  Redução > 40% ou normalização da 

fosfatase alcalina  

Paris I 12 meses Fosfatase alcalina ≤ 3x o limite superior 

da normalidade e aspartato 

aminotransferase ≤ 2x o limite superior 

da normalidade e normalização da 

bilirrubina  

Paris II 12 meses Fosfatase alcalina e aspartato 

aminotransferase ≤1,5x o limite 

superior da normalidade e normalização 

da bilirrubina  

POISE trial 12 meses Fosfatase alcalina menor que 1,67x o 

limite superior da normalidade, com 

redução de pelo menos 15% em relação 

ao basal e normalização da bilirrubina  

Rotterdam 12 meses Normalização da bilirrubina e/ou 

albumina alteradas antes do tratamento 
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Toronto 24 meses Fosfatase alcalina ≤1,67 x o limite 

superior normalidade 

 

4.5. Análise Estatística 

As análises estatísticas foram realizadas utilizando-se os programas SPSS 25.0 

(SPSS Inc., Chicago, IL) e GraphPad Prism 5.0 (GraphPad Prism 5.0, EUA) para 

Windows. As variáveis numéricas foram avaliadas quanto à normalidade (teste de 

Shapiro-Wilk) para a seleção da apresentação dos dados. As variáveis categóricas foram 

apresentadas sob a forma de percentuais. As variáveis contínuas foram expressas em 

média (± desvio-padrão) ou mediana (intervalo interquartílico) e comparadas utilizando-

se o teste t de Student ou de Mann-Whitney de acordo com a distribuição. O teste de qui-

quadrado foi utilizado para a comparação de variáveis categóricas (ou teste exato de 

Fisher, quando apropriado). Os coeficientes Kappa de Cohen e Kappa de Fleiss foram 

utilizados para avaliar a concordância entre os diferentes critérios de resposta ao 

tratamento. A exclusão por pares (pairwise deletion) foi aplicada para dados faltantes. O 

nível de significância foi fixado em 5%. 
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TaggedEndTaggedPvaried from 39%-67% and 42-61%, respectively, according to different validated criteria. Advanced histologi-
cal stages and non-adherence to treatment were associated with primary non-response to UDCA, while
lower baseline alkaline phosphatase (ALP) and aspartate aminotransferase (AST) levels correlated with better
responses to both UDCA and UDCA/fibrates.
Conclusions: Clinical features of PBC in highly admixed Brazilians were similar to those reported in Cauca-
sians and Asians, but with inferior rates of overlap syndrome with AIH. Response to UDCA was lower than
expected and inversely associated with histological stage and baseline AST and ALP levels. Most of patients
benefited from add-on fibrates, including ciprofibrate. A huge heterogeneity in response to UDCA therapy
according to available international criteria was observed and reinforces the need of global standardization.
© 2021 Fundación Clínica Médica Sur, A.C. Published by Elsevier España, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/) TaggedEnd

Response to treatment
Latin America
Ursodeoxycholic acid
Ciprofibrate
Fenofibrate
Bezafibrate
Real life
Brazil TaggedEnd

TaggedH11. Introduction TaggedEnd

TaggedPPrimary biliary cholangitis (PBC) is a chronic cholestatic liver dis-
ease of unknown etiology which has a variable rate of progression
towards cirrhosis and end-stage liver disease. PBC predominantly
affects middle-aged women and is usually associated with several
extra-hepatic autoimmune disorders. The incidence and prevalence
rates have been estimated at 0.9 to 5.8 and 1.91 to 40.2 per 100,000
people in Europe, North America, Asia and Australia [1]. The disease
is thought to be rare in Latin America and Africa. Previous studies
have shown that PBC may have a more aggressive course in Hispanics
and African Americans, suggesting that genetic background may
modulate biological processes related to the clinical expression and
progression of the disease [2,3].TaggedEnd

TaggedPLittle is known about PBC affecting subjects with heterogeneous
genetic backgrounds [4]. Brazil has a population of a highly admixed
origin, with varying proportions of Amerindian, African, and Euro-
pean genetic ancestries, shaped by local historical interactions with
migrants brought by the slave trade, European settlement, and indig-
enous populations [5]. In order to gather data on clinical features and
treatment outcomes of PBC in the country, the Brazilian Society of
Hepatology sponsored a multicenter cooperative consortium named
as Brazilian Cholestasis Study Group comprised by investigators from
both academic and community-based institutions who manage and
treat patients with cholestasis, including PBC. This paper presents the
results of real-world data concerning the clinical phenotype and
treatment outcomes of PBC in Brazil. TaggedEnd

TaggedH12. Material and methods TaggedEnd

TaggedH22.1. Study population TaggedEnd

TaggedPThe study population included adult (≥ 18 years old) patients
who were diagnosed with PBC between January 1st, 1992 and
December 31st, 2019 in 28 different hepatology centers throughout
the country. All procedures were conducted in accordance with the
ethical standards of the Helsinki Declaration and the study was
approved by the Federal University of Minas Gerais Ethics Commit-
tee Board (CAAE 98627218.6.1001.5149). The diagnosis of PBC was
considered if the patient fulfilled at least two of the following diag-
nostic criteria as recommended by the American Association for the
Study of Liver Disease guidelines: (i) positive serology for anti-mito-
chondrial antibodies (AMA); (ii) persistent increase of the serum
alkaline phosphatase (ALP) levels; and (iii) liver histology compati-
ble with PBC [6]. Autoimmune hepatitis (AIH) and PBC overlap syn-
drome was considered if patient satisfied the Paris criteria [7].
Patients in whom the diagnosis could not be confirmed or who had
another etiology of liver disease were excluded. AMA status was
assessed by indirect immunofluorescence. All AMA positive patients
had titers ≥ 1:40. Liver histology specimens were available for all
patients with AMA negative-PBC. TaggedEnd

TaggedH22.2. Data collection TaggedEnd

TaggedPEach researcher was asked to identify all PBC patients that have
been followed in their Liver Center at the time of the survey, without
any selection or exclusion whatsoever, and to fill-in a standardized
database provided by the Brazilian Cholestasis Study Group, which
was reviewed by two independent investigators (GGLC, CAC). Clinical
data obtained from medical records included: sex, age at diagnosis,
year of diagnosis, year of first symptoms or first biochemical changes,
last date of follow-up, liver histology (fibrosis was staged according to
the Ludwig system), extra-hepatic manifestations, AMA status, serum
liver biochemistry, ursodeoxycholic acid (UDCA) and/or fibrate treat-
ment, liver decompensation (ascites, variceal bleeding, hepatic
encephalopathy, spontaneous bacterial peritonitis), transplantation
and death. Data on liver enzymes, such as alanine aminotransferase
(ALT), aspartate aminotransferase (AST), gamma-glutamyltransferase
(GGT) and ALP, were collected at diagnosis and 6 months to 5 years
after treatment, when available. Biochemical results were normalized
by upper limit of normality (ULN) of each laboratory in order to
homogenize the interpretation of the data. The considered standard-
ized daily dose of UDCA for PBC treatment was 13−15 mg/kg of body
weight [6]. The response to treatment either to UDCA or fibrates was
analyzed according to the Barcelona, Paris I and II, Toronto and POISE
trial criteria [8−12]. Treatment compliance was determined at the
physician’s discretion as regular, irregular or sporadic use. The thresh-
old for regular use was defined as taking ≥ 80% of pills, whereas a rate
< 80% indicated irregular adherence. Sporadic use was considered in
patients who randomly took the medication [13]. The duration of fol-
low-up was defined as the interval between the diagnosis and the last
visit or the date of liver transplantation or death. Baseline ALP and
AST levels therapy were compared to treatment response adjusted for
compliance, according to those aforementioned criteria.TaggedEnd

TaggedH22.3. Statistical analysis TaggedEnd

TaggedPStatistical analysis was performed using SPSS 25.0 software (IBM,
USA). Continuous variables distribution was assessed by Shapiro-Wilk
test, and those with Gaussian distribution were expressed as mean and
standard deviation, or as median and interquartile range (IQR) if skewed
distribution. Categorical variables were expressed as absolute number
and percentage. Univariate analysis was performed using chi-square or
Fisher exact test, as appropriate, for categorical variables. Continuous
variables were analyzed by the Student t-test or Mann-Whitney U-test,
according to the distribution. Pairwise deletion was applied to missing
data. P-values < 0.05 were considered statistically significant.TaggedEnd

TaggedH13. Results TaggedEnd

TaggedH23.1. Patient Characteristics TaggedEnd

TaggedPA total of 562 patients with PBC were included in this study. Clini-
cal and laboratory features of the study population are summarized
in Table 1. Eighty patients (14.2%) had overlap syndrome with AIH
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TaggedEndTaggedPaccording to Paris criteria and were excluded from outcome analyses.
The majority of subjects were middle-aged women (95%; mean age
51 § 11 years) with classical symptoms of pruritus and/or fatigue,
which were observed in 65% of the patients. Mean time to diagnosis,
considering time between first symptoms or biochemical changes
and definite diagnosis, was 2.5 years. The prevalence of AMA was
82.8%, while anti-nuclear antibody was found in 72.1%. Liver pathol-
ogy at diagnosis was available for 326 patients (67.6%). One third of
them had PBC stage III or IV according to Ludwig classification [14].
After a mean follow-up of 6.2 § 5.3 years, 32% of the subjects had
clinical, laboratory or imaging evidence of cirrhosis. Esophageal

TaggedEndTaggedPvarices were present in one third of the patients. Requirement for
liver transplantation and liver-related deaths were observed in 6.6%
and 3.2% of the patients, respectively. Hepatocarcinoma was diag-
nosed in 1.9% of the subjects. Hashimoto's thyroiditis (18.9%) was the
most common coexistent autoimmune disease, though Sj€ogren syn-
drome (7.9%), CREST syndrome (5.6%) and rheumatoid arthritis (4.6%)
were also frequently reported. TaggedEnd

TaggedPNinety six per cent of the patients were treated with UDCA in a
mean dose of 13 § 2.6 mg/kg/day. The remaining subjects were
UDCA intolerant due to bloating and diarrhea. Treatment compliance
was considered regular, irregular and sporadic, respectively, in 81%,
18% and 1% of them. None of the patients required drug discontinua-
tion due to side effects. Fifty-nine patients (12%) were treated with
fibrates in association with UDCA due to an inadequate response to
UDCA, 14% of them had cirrhosis. Overall, 47.5%, 47.5% and 5% of the
patients used ciprofibrate (mean dose = 95.4 § 14.6 mg/day), bezafi-
brate (mean dose = 358 § 82 mg/day) and fenofibrate (mean
dose = 167.7 § 40.8 mg/day), respectively. Mean time between start-
ing UDCA and adding fibrates was 19.7 months. Data on adverse
events or temporary discontinuation were not available for fibrates
analysis. Forty-five patients (92%) reported regular treatment compli-
ance to UDCA and fibrates therapies. TaggedEnd

TaggedH23.2. Response to UDCA treatment TaggedEnd

TaggedPResponse to UDCA treatment was assessed in all patients based on
the availability of laboratory parameters and varied from 39 to 67%
according to the different criteria (Table 2). Lower rates of response
were observed using Paris II criteria. Advanced histological stages
were associated with non-response according to Paris I, II and POISE
criteria, while non-adherence to treatment was associated with treat-
ment failure using the Toronto and Barcelona criteria (Table 2). We
also evaluated efficacy of UDCA by different criteria stratified by pre-
treatment ALP levels (≥ 3 X ULN vs < 3 X ULN) at baseline. When
using all available criteria, patients with baseline ALP < 3 X ULN pre-
sented a statistically better response to UDCA when compared to
their counterparts with higher levels of ALP before treatment
(Table 3). Similarly, we observed a strong inverse relationship
between AST ≥ 2 X ULN and response to treatment to all but the Bar-
celona criteria (Table 3).TaggedEnd

TaggedH23.3. Response to fibrate treatment TaggedEnd

TaggedPOverall rates of response to combined therapy of UDCA and
fibrates according to different criteria are reported in Table 4 and
varied from 42−61%. Response rates did not differ according to
stage of fibrosis, adherence to treatment and at 2 years follow-up
(data not shown). Response rates were higher in those subjects
with baseline AST < 2 X ULN and baseline ALP < 3 X ULN, but the
difference was statistically significant only with the use of Paris I
criteria (Table 3). Differently, ALT level (≥ 2 X ULN or < 2 X ULN) at
baseline was not able to predict response to fibrates by any criteria
(data not shown). TaggedEnd

TaggedEnd Table 1
Brazilian primary biliary cholangitis cohort characteristics

Variable Overall (N = 482)

Age at diagnosis, years § SD 51.1 § 11.4
Age at first symptoms, years § SD 48.6 § 12.6
Female 95.4%
AMA-positive 82.8%
ANA-positive 72.1%
Asymptomatic 35%
Pruritus 48%
Fatigue 38.4%
Coexistent autoimmune disease
Hashimoto's thyroiditis 18.9%
Sjogren syndrome 7.9%
CREST syndrome 5.6%
Rheumatoid arthritis 4.6%
ALP X ULN, mean § SD 3.7 § 3.0
GGT X ULN, mean § SD 11.8 § 12.3
AST X ULN, mean § SD 2.6 § 2.0
ALT X ULN, mean § SD 2.8 § 2.5
Baseline total bilirubin, mean § SD 2.2 § 6.3
Histological disease stage, n (%) 326 (67.6%)
Inconclusive 44 (13.5%)
Stage I 73 (22.4%)
Stage II 96 (29.5%)
Stage III 68 (20.7%)
Stage IV 45 (13.8%)
Follow up time, years § SD 6.2 § 5.3
Cirrhosis 32.8%
Esophageal/gastric varices 32.2%
Liver-related decompensation during follow up
Ascites 14.8%
Variceal bleeding 7.6%
Encephalopathy 7.6%
Spontaneous bacterial peritonitis 2.7%
Treatment with UDCA 95.9%
Treatment with UCDA + fibrates 12%
Liver transplantation during follow up 6.6%
Overall deaths 7.5%
Liver-related deaths 41.6%
Deaths post-transplant 12.5%

Data are expressed as absolute number/data available (percentage). SD:
standard deviation; n = number; AMA: anti-mitochondrial antibodies;
ANA: anti-nuclear antibody; ALP: alkaline phosphatase; GGT: gamma-
glutamyltransferase; AST: aspartate aminotransferase; ALT: alanine ami-
notransferase; UDCA: ursodeoxycholic acid.

TaggedEnd Table 2
Response to ursodeoxycholic acid treatment according to different criteria

Response Criteria Overall Ludwig Staging Adherence to Treatment

Available data Cohort Response 0-2 3-4 P-value Yes No P-value

Toronto 263 161 (61.2) 84/131 (64.1) 36/69 (52.2) 0.101 130/194 (67.0) 22/55 (40.0) < 0.001
Barcelona 315 194 (61.6) 100/153 (65.4) 46/83 (55.4) 0.133 149/228 (65.4) 33/68 (48.5) 0.012
Paris I 318 190 (59.7) 103/156 (66.0) 40/83 (48.2) 0.007 140/230 (60.9) 37/69 (53.6) 0.283
Paris II 318 125 (39.3) 71/156 (45.5) 24/83 (28.9) 0.013 91/230 (39.6) 23/69 (33.3) 0.350
POISE-Trial 318 213 (67.0) 118/156 (75.6) 44/83 (53.0) <0.001 159/230 (69.1) 41/69 (59.4) 0.133

Data are expressed as absolute number/available data (percentage). Chi-square test was performed.
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TaggedH14. Discussion TaggedEnd

TaggedPLittle is known about PBC in non-white subjects who have been
underrepresented historically in clinical trials. The Brazilian popula-
tion presents a highly diverse ancestry with varying percentages of
Caucasoid, Negroid and Amerindian ancestries not amenable to race
self-classification or further characterization based on expression of
morphological traits such as skin color [15]. In this study, we
addressed clinical features, disease progression and real-world
response to treatment in a unique highly admixed multicenter cohort
of Brazil. Previous studies assessing non-whites from North America
revealed that African Americans and Hispanics may have a more
aggressive disease compared with their Caucasian counterparts [2,3].
Lower 1-year survival and higher in-hospital mortality was also
reported in African Americans in at least two other studies, possibly
due to delayed diagnosis and lower access to treatment with UDCA
[16−19]. In addition, features of overlap syndrome of AIH and PBC,
higher rates of decompensation over time and lower response to
UDCA were also more likely to be observed in Hispanics [3]. In the
present study, clinical features of PBC, including demographics and
disease presentation, were similar to those previously reported
worldwide, except for a higher female-to-male ratio (21:1), longer
time to diagnosis, remarkable frequency of advanced PBC and lower
AMA reactivity [1,6,20]. These findings may be explained by an
under-recognition of the disease in Brazil, a variability of AMA testing
practices throughout the country, as well as by referral bias or even a
different disease phenotype in Latin America. TaggedEnd

TaggedPTreatment with UDCA has been shown to improve serum liver
biochemistry, delay histological progression and increase transplant-
free survival [1,9,21,22]. Response to UDCA in our cohort was lower

TaggedEndTaggedPthan expected using different international criteria, but, as previously
reported, response to therapy correlated to baseline AST and ALP lev-
els and histological stage of PBC [23]. Interestingly, the proportion of
patients with symptomatic disease at diagnosis was higher than
observed in other cohorts [24]. Most of our patients had baseline
symptoms of fatigue and/or pruritus, which were previously associ-
ated with a more aggressive disease, lower response to UDCA, as well
as higher progression to cirrhosis and its complications [24]. We also
demonstrated that adherence to treatment is a crucial point to be
analyzed in real life studies since it directly impacts biochemical
response at all times. Furthermore, the previously reported overex-
pression of overlap syndrome of AIH and PBC in US non-whites was
not observed in our population with a highly heterogeneous genetic
background [3]. Nonetheless, the prevalence of AIH-PBC overlap syn-
drome was similar to the rates described in the literature (10-15%)
[25]. Finally, a low rate of hepatocellular carcinoma (HCC) was
observed, further confirming that there is a significant difference in
HCC incidence between viral and autoimmune liver diseases [26].TaggedEnd

TaggedPSince obeticholic acid is not approved in Brazil as second-line treat-
ment of PBC, most of the subjects with non-response to UDCA were
switched to off-label add-on therapy with fibrates. Previous studies
have described significant decrease in ALP associated with bezafibrate
and fenofibrate treatment [27−31]. To the best of our knowledge, this
is the first study to report ciprofibrate use in PBC. The majority of our
patients achieved biochemical response independently of the fibrate
chosen. This finding is extremely relevant, since whereas most com-
mercially available fibrates, including fenofibrate and ciprofibrate, spe-
cifically activate PPARa, bezafibrate is a pan PPAR-agonist, activating
all three PPAR subtypes (a, g and d) at comparable doses [32]. In this
way, clinical implications of this differential PPAR selectivity in PBC
remain undefined and seems not to be relevant. Furthermore, the
addition of fibrates appeared to induce the strongest beneficial effect
in patients with baseline ALP < 3 X ULN and AST < 2 X ULN, probably
reflecting lower severity of biliary and hepatic injury. Interestingly,
this difference is not observed when using obeticholic acid as an add-
on treatment, which induced durable improvements in markers of
hepatic injury and cholestasis, regardless of baseline ALP and total bili-
rubin levels, in a subanalysis of the POISE trial [33].TaggedEnd

TaggedPThis is the first study to describe PBC characteristics and response
to treatment in an unique large and genetically diverse Brazilian
cohort. However, some limitations which are inherent of retrospec-
tive study designs should be taken into consideration. The sample

TaggedEnd Table 3
Comparison of response to ursodeoxycholic acid and fibrates by different criteria stratified by alkaline phosfatase and aspartate aminotransfer-
ase/upper limit of normality ratios at pre-treatment baseline.

1 year follow-up after UDCA

Alkaline phosphatase Aspartate aminotransferase

Response Criteria < 3 ≥ 3 OR (95%CI) P-Value < 2 ≥ 2 OR (95%CI) P-Value

Toronto 135 (77.1) 40 (29.0) 3.11 (2.32-4.16) <0.001 123 (77.4) 56 (35.4) 2.36 (1.86-2.99) <0.001
Barcelona 95 (54.3) 97 (70.3) 0.67 (0.50-0.89) 0.004 101 (64.3) 92 (59.0) 1.12 (0.89-1.40) 0.330
Paris-I 131 (75.3) 54 (39.1) 2.27 (1.75-2.93) <0.001 128 (81.0) 61 (38.6) 2.37 (1.88-2.93) <0.001
Paris-II 97 (55.7) 23 (16.7) 3.12 (2.13-4.59) <0.001 97 (61.4) 27 (17.1) 3.13 (2.21-4.43) <0.001
POISE trial 127 (72.6) 81 (58.7) 1.39 (1.09-1.78) 0.010 125 (78.6) 87 (55.4) 1.64 (1.33-2.02) <0.001

1 year follow-up after UDCA + fibrates

Alkaline phosphatase Aspartate aminotransferase

Response Criteria < 3 ≥ 3 OR (95%CI) P-Value < 2 ≥ 2 OR (95%CI) P-Value

Toronto 16 (64.0) 2 (25.0) 3.6 (0.85-15.3) 0.101 15 (65.2) 3 (30.0) 2.8 (0.87-8.99) 0.126
Barcelona 14 (56.0) 3 (37.5) 1.8 (0.5-6.23) 0.438 13 (56.5) 4 (40.0) 1.6 (0.55-4.62) 0.465
Paris-I 20 (80.0) 1 (12.5) 12.2 (1.7-88) 0.001 18 (78.3) 3 (30.0) 4.1 (1.29-12.92) 0.016
Paris-II 14 (53.8) 1 (12.5) 5.5 (0.8-40.1) 0.053 13 (54.2) 2 (20.0) 3.2 (0.78-12.73) 0.128
POISE trial 15 (60.0) 3 (37.5) 2.0 (0.6-7) 0.418 15 (65.2) 3 (30.0) 2.8 (0.87-8.99) 0.126

OR, odds ratio; CI, confidence interval; UCDA, ursodeoxycholic acid. Data are expressed as absolute number (percentage). Chi-square test was
performed.

TaggedEnd Table 4
Overall response to fibrates treatment at 1 year according to different
criteria.

Response Criteria Response at 1 year

Available data (n) Cohort Response n (%)

Toronto 36 20 (55.5)
Barcelona 36 19 (52.7)
Paris-1 36 22 (61.1)
Paris-2 36 15 (41.7)
POISE trial 36 21 (58.3)
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TaggedEndTaggedPsize was limited by missing data, especially for the analyses involving
biochemical response. In order to optimize sample representative-
ness during analysis, we performed pairwise deletion of missing
data. In addition, heterogeneity in the availability of AMA and its dif-
ferent assessment methods between participating centers may also
have influenced the rates of AMA positivity and the proportion of
patients with liver histology evaluation. Furthermore, data on
adverse events or temporary discontinuation were not available for
safety evaluation of fibrates. TaggedEnd

TaggedH15. Conclusions TaggedEnd

TaggedPIn summary, clinical and laboratory features of PBC in Brazilians
are similar to those previously reported in Caucasian and Asian sub-
jects, with lower rates of AIH-PBC overlap syndrome. Response to
UDCA is lower than expected and is inversely associated with histo-
logical stage, adherence to treatment and baseline AST and ALP lev-
els. On the other hand, most of the patients unresponsive to UDCA
benefited from an add-on therapy with different marketed fibrates in
Brazil, including bezafibrate, fenofibrate and the less studied ciprofi-
brate. Finally, our work sheds light on the huge heterogeneity
between prognostic scores and the need for a global standardization. TaggedEnd
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TaggedEndG.G.L. Cançado, M.H. Braga, M.L.G. Ferraz et al. Annals of Hepatology 27 (2022) 100546

http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0028
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0028
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0028
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0029
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0029
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0029
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0029
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0030
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0030
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0030
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0030
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0030
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0031
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0031
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0031
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0032
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0032
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0033
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0033
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0033
http://refhub.elsevier.com/S1665-2681(21)00245-3/sbref0033


55 
 

 

5.2. Artigo 2 



Vol.:(0123456789)1 3

Digestive Diseases and Sciences 
https://doi.org/10.1007/s10620-021-07122-y

ORIGINAL ARTICLE

Anti‑mitochondrial Antibody‑Negative Primary Biliary Cholangitis Is 
Part of the Same Spectrum of Classical Primary Biliary Cholangitis

Guilherme Grossi Lopes Cançado1,2  · Michelle Harriz Braga3 · Maria Lucia Gomes Ferraz4 · 
Cristiane Alves Villela‑Nogueira5 · Debora Raquel Benedita Terrabuio3 · Eduardo Luiz Rachid Cançado3 · 
Mateus Jorge Nardelli1 · Luciana Costa Faria1 · Nathalia Mota de Faria Gomes4 · Elze Maria Gomes Oliveira6 · 
Vivian Rotman5 · Maria Beatriz Oliveira7 · Simone Muniz Carvalho Fernandes da Cunha8 · 
Marlone Cunha‑Silva9 · Liliana Sampaio Costa Mendes10 · Claudia Alexandra Pontes Ivantes11 · Liana Codes8,12 · 
Valéria Ferreira de Almeida e Borges13,14 · Fabio Heleno de Lima Pace15 · Mario Guimarães Pessoa3 · 
Izabelle Venturini Signorelli16 · Gabriela Perdomo Coral17 · Paulo Lisboa Bittencourt12,18 · Cynthia Levy19 · 
Cláudia Alves Couto1 · Members of the Brazilian Cholestasis Study Group Consortium

Received: 13 April 2021 / Accepted: 16 June 2021 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract
Background Primary biliary cholangitis (PBC) is a chronic cholestatic liver disease in which anti-mitochondrial antibod-
ies (AMA) are the diagnostic hallmark. Whether AMA-negative PBC patients represent a different phenotype of disease is 
highly debated.
Aims The purpose of our study was to compare AMA-positive and AMA-negative PBC patients in a large non-white admixed 
Brazilian cohort.
Methods The Brazilian Cholestasis Study Group multicentre database was reviewed to assess demographics, clinical features 
and treatment outcomes of Brazilian PBC patients, stratifying data according to AMA status.
Results A total of 464 subjects (95.4% females, mean age 56 ± 5 years) with PBC were included. Three hundred and eighty-
four (83%) subjects were AMA-positive, whereas 80 (17%) had AMA-negative PBC. Subjects with AMA-negative PBC 
were significantly younger (52.2 ± 14 vs. 59.6 ± 11 years, p = 0.001) and had their first symptom at an earlier age (43.2 ± 13 
vs. 49.5 ± 12 years, p = 0.005). Frequency of type 2 diabetes was significantly increased in subjects with AMA-negative 
PBC (22.5% vs. 12.2%, p = 0.03). Lower IgM (272.2 ± 183 vs. 383.2 ± 378 mg/dL, p = 0.01) and triglycerides (107.6 ± 59.8 
vs.129.3 ± 75.7 mg/dL, p = 0.025) and higher bilirubin (3.8 ± 13.5 vs. 1.8 ± 3.4 mg/dL, p = 0.02) levels were also observed 
in this subgroup. Response to ursodeoxycholic acid varied from 40.5 to 63.3% in AMA-positive and 34 to 62.3% in AMA-
negative individuals, according to different response criteria. Outcomes such as development of liver-related complications, 
death and requirement for liver transplantation were similar in both groups.
Conclusions AMA-negative PBC patients are similar to their AMA-positive counterparts with subtle differences observed 
in clinical and laboratory features.

Keywords Primary biliary cholangitis · Anti-mitochondrial antibody · Ursodeoxycholic acid · Autoantibody · Disease 
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IQR  Interquartile range
MAFLD  Metabolic dysfunction-associated fatty liver 

disease

Introduction

Primary biliary cholangitis (PBC) is an immune-mediated 
inflammatory liver disorder that affects interlobular bile 
ducts leading to bile duct injury, ductopenia and cirrhosis 
[1, 2]. It is much more common in Caucasian middle-aged 
women and is usually progressive without treatment toward 
end-stage liver disease requiring liver transplantation [1–3]. 
Anti-mitochondrial antibodies (AMA) are the serological 
hallmarks of PBC [4]. In subjects with cholestasis, their 
presence either by indirect immunofluorescence (IIF) or by 
other immunoassays such as ELISA or immunoblotting (IB) 
is regarded as sufficient for the diagnosis of PBC without 
requirement of further histological evaluation [3]. AMAs 
are found in 78–90% of patients when tested by IIF, and in 
90–95% when more accurate immunoassays are used [4–8]. 
On the other hand, AMA can be detected in 0.1–0.5% of 
apparently healthy subjects [9–11] or in patients with other 
autoimmune liver diseases, mainly autoimmune hepatitis 
(AIH) [11, 12]. They are also considered as early markers 
of PBC even in the absence of cholestasis and predictors 
of disease development [13]. In fact, 10.2–16% of healthy 
AMA-positive patients have been shown to evolve to full-
blown PBC during follow-up, while up to 83% of the indi-
viduals with baseline histological findings compatible with 
PBC developed clinical and biochemical features of PBC 
after the initial positive antibody test [14–17].

It is however well acknowledged that 5–15% of patients 
with PBC worldwide lack AMA [3, 8, 18]. This is chal-
lenging since immune-mediated damage to biliary epithelial 
cells in PBC is directed against the same E2 subunits of 
2-oxo-acid dehydrogenase complex epitopes recognized by 
AMA [2]. It is also not entirely known whether the presence 
of AMA defines different subgroups of patients with AMA-
positive and AMA-negative PBC, implying varying natural 
history [7, 19–28]. In the past, several authors have consid-
ered AMA-negative PBC as part of the spectrum of PBC 
and AIH overlap syndrome [29, 30]. Those authors coined 
the term autoimmune cholangitis to define AMA-negative 
PBC by the presence of high-titer antinuclear (ANA) and/
or anti-smooth muscle (SMA) antibodies, prominent lobu-
lar and portal inflammation on liver biopsy and biochemi-
cal response to corticosteroids [31–33]. More recently, the 
term AMA-negative PBC has been used to define a sub-
set of patients who lack AMA but have typical histologi-
cal changes of PBC. More than half of these patients have 
detectable ANAs and 40–50% of these are PBC-specific 

(multiple nuclear dots and rim-like membrane pattern), fur-
ther supporting the diagnosis [34]. In spite of those findings, 
it is still unclear in the literature whether the presence of 
AMA could influence clinical expression and outcomes in 
subjects with PBC. In this respect, some [26, 27] but not all 
reports [19–25, 28] have described distinct clinical features 
in AMA-negative PBC patients including higher frequency 
of ANA and SMA and lower levels of serum immunoglobu-
lin M (IgM) [20–23], reduced response to ursodeoxycholic 
acid (UDCA) and transplantation-free survival when com-
pared to their AMA-positive counterparts [26, 27].

The purpose of this study was to compare clinical, labora-
tory and histological features of AMA-positive and AMA-
negative PBC patients in a large non-white admixed Brazil-
ian cohort.

Methods

Study Population

The study population included adult (≥ 18 years old) patients 
who were diagnosed with PBC between January 1st, 1992 
and December 31st, 2019 in 28 different hepatology centers 
from all regions of the country. The diagnosis of PBC was 
considered if patient fulfilled at least two of the following 
diagnostic criteria as recommended by the American Asso-
ciation for the Study of Liver Disease guidelines: (i) posi-
tive serology for anti-mitochondrial antibodies (AMA); (ii) 
persistent increase in the serum alkaline phosphatase (ALP) 
levels; and (iii) liver histology compatible with PBC (3). 
Patients in whom the diagnosis could not be confirmed or 
who had another etiology of liver disease, including overlap 
syndrome with autoimmune hepatitis, were excluded.

Data Collection

Each investigator was asked to identify all PBC patients 
that have been followed in their Liver Center at the time 
of the survey, without any selection or exclusion whatso-
ever, and to fill-in a standardized database provided by the 
Brazilian Cholestasis Study Group to assess retrospectively 
demographics, real-life clinical, laboratory and histological 
features of PBC, as well as response to treatment with either 
UDCA and/or fibrates. Briefly, data obtained from medical 
records included sex; age at diagnosis; year of diagnosis; 
year of first symptoms or first biochemical changes; last date 
of follow-up; baseline clinical presentation, concurrent auto-
immune diseases, dyslipidemia and type 2 diabetes; baseline 
liver enzymes including alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), alkaline phosphatase 
(ALP) and gamma-glutamyltransferase (GGT), bilirubin, 
albumin, IgM, immunoglobulin G, glucose, triglycerides 
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and cholesterol levels; autoantibody profile including ANA, 
SMA and AMA; liver histology staged according to the Lud-
wig system; presence of osteopenia or osteoporosis; devel-
opment of liver-related complications; response to treatment 
with UDCA and/or fibrates; liver transplantation and death. 
The response to treatment either to UDCA or fibrates was 
analyzed according to international validated criteria includ-
ing Barcelona, Paris I and II, Toronto, Rotterdam and POISE 
trial criteria [34–38]. The duration of follow-up was defined 
as the interval between the diagnosis and the last visit or the 
date of liver transplantation or death.

All demographics, clinical and laboratory data includ-
ing response to treatment and outcomes were compared 
according to AMA status assessed by IIF in two groups of 
patients: AMA-positive and AMA-negative PBC. All AMA-
positive patients had titers ≥ 1:40. Liver histology specimens 
were available for all patients with AMA-negative and 256 
AMA-positive PBC patients. Cirrhosis was diagnosed both 
histologically (when available) or clinically according to 
several parameters, such as (a) presence of esophagogas-
tric varices on endoscopy; (b) suggestive imaging studies 
(abdominal ultrasound, computed tomography or magnetic 
resonance); (c) platelet count < 150,000/mm3 without other 
possible explanations, (d) liver-related biochemical altera-
tions, such as serum albumin < 3.5 g/dL and enlarged INR, 
(e) signs of liver failure on physical exam. This study was 
conducted in accordance with the ethical standards of the 
Helsinki Declaration and was approved by the Federal Uni-
versity of Minas Gerais Ethics Committee Board (CAAE 
98627218.6.1001.5149).

Statistical Analysis

Statistical analysis was performed using SPSS 25.0 software 
(IBM, USA). Continuous variables distribution was assessed 
by Shapiro–Wilk test, and those with Gaussian distribution 
were expressed as mean and standard deviation (SD), or as 
median and interquartile range (IQR) if skewed distribution. 
Categorical variables were expressed as absolute number 
and percentage. Univariate analysis was performed using 
chi-square or Fisher exact test, as appropriate, for categori-
cal variables. Continuous variables were analyzed by the 
Student t test or Mann–Whitney U test, according to the 
distribution. Pairwise deletion was applied to missing data. 
P values < 0.05 were considered statistically significant.

Results

Patient Characteristics

Four hundred sixty-four subjects (95.4% female, mean age 
56 ± 5 years) with well-defined diagnosis of PBC were 

included in this study. Three hundred eighty-four (83%) sub-
jects were AMA-positive PBC patients, whereas 80 (17.2%) 
had AMA-negative PBC. Demographic, clinical and labo-
ratory features are summarized in Table 1. Subjects with 
AMA-negative PBC were significantly younger (52.2 ± 14 
vs. 59.6 ± 11 years in AMA-positive patients, p = 0.001) 
and had their first symptom at an earlier age (43.2 ± 13 vs. 
49.5 ± 12 years in AMA-positive patients, p = 0.005) when 
compared to their counterparts with AMA-positive PBC. 
Age at diagnosis was also lower and time to diagnosis was 
longer in AMA-negative patients, but the difference was 
not statistically significant for either variable. With respect 
to AMA status, no other differences in demographics and 
baseline clinical features were observed, with the excep-
tion of the frequency of type 2 diabetes mellitus, that was 
significantly increased in those subjects with AMA-nega-
tive PBC (22.5% vs. 12.2% in patients with AMA-positive 
PBC, p = 0.03). Comparison of baseline laboratory features 
revealed that AMA-negative patients when compared to 
their AMA-positive counterparts have baseline lower IgM 
(272.2 ± 183 vs. 383.2 ± 378 mg/dL, p = 0.01) and triglyc-
erides (107.6 ± 59.8 vs. 129.3 ± 75.7 mg/dL, p = 0.025) and 
higher bilirubin (3.8 ± 13.5 vs. 1.8 ± 3.4 mg/dL, p = 0.02) 
levels. No differences were observed in ANA prevalence 
(Table  1). Mean dose of UDCA was 12.86 ± 2.7 and 
13.3 ± 2.2 mg/Kg in AMA- positive and negative groups, 
respectively (p = 0.39). Any patient was using fibrate at the 
baseline. Response to UDCA varied from 40.5 to 63.3% in 
AMA-positive and 34 to 62.3% in AMA-negative subjects, 
according to different response criteria. (Table 2). No differ-
ence was observed in the frequency of treatment response in 
those groups of patients using different available criteria. On 
the contrary, paired analysis of ALP and GGT levels over 
5 years of UDCA treatment showed slower decline of both 
ALP and GGT in those AMA-negative patients when com-
pared to their AMA-positive counterparts, but the difference 
was not statistically significant (Fig. 1), with the exception 
of 2 years follow-up time. Outcomes such as development 
of liver-related complications and death and requirement for 
liver transplantation were similar in both groups of patients.

Discussion

The present study analyzed 464 subjects with well-defined 
PBC. Eighty (17%) of them lacked AMA when tested by IIF 
in local reference laboratories in Brazil, one of the largest 
cohorts of AMA-negative patients with PBC in real-world 
setting published thus far. Our findings support the concept 
that AMA-negative PBC subjects have subtle differences 
in baseline clinical and laboratory features but similar out-
comes when compared to their AMA-positive counterparts. 
AMA-negative PBC subjects were shown to be significantly 
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younger at disease onset, and to have a longer time from 
symptoms onset to diagnosis, probably due to requirement 
of histological evaluation for definite diagnosis. As reported 
by other authors [22, 23, 29, 30], IgM levels were lower in 
AMA-negative patients with PBC when compared to their 
AMA-positive counterparts, but in contrast to other reports 
[21, 23, 29, 30], no increase in the frequency of either ANA 

or SMA was found in the former group of patients. Baseline 
higher bilirubin levels, usually associated with advanced dis-
ease [1–3], were more often encountered in subjects with 
AMA-negative PBC, indicating that those patients could 
have a more advanced liver disease at the time of diagno-
sis, possibly due to a delay in diagnosis. It is worth men-
tioning that a higher frequency of type 2 diabetes was also 

Table 1  Baseline Clinical 
and Laboratory Features in 
Patients with AMA-positive and 
AMA-negative Primary Biliary 
Cholangitis

AMA anti-mitochondrial antibody; ANA antinuclear antibody; ALT alanine aminotransferase; ALP alkaline 
phosphatase; AST aspartate aminotransferase; GGT  gammaglutamyl transferase; IgG immunoglobulin G; 
IgM immunoglobulin M; SMA anti-smooth muscle antibody; ULN upper limit of normality; Yrs. years

Variables AMA-negative (n = 80) AMA-positive (n = 384) p values

Demographics
Age (yrs.) 52.2 ± 14.1 59.6 ± 11.3 0.001
Age at first symptoms (yrs.) 43.2 ± 13.3 49.5 ± 11.9 0.005
Mean time to diagnosis (yrs.) 2.7 ± 4.5 1.9 ± 4.7 0.076
Age at diagnosis (yrs.) 47.8 ± 13.5 51.7 ± 10.9 0.056
Female sex 92.50% 96.35% 0.132
Clinical features
Pruritus 46.7% 49.5% 0.75
Fatigue 36.4% 38.3% 0.80
Jaundice 23.1% 20.8% 0.77
Splenomegaly 7.5% 4.95% 0.41
Hepatomegaly 14.1% 14.8% 1.0
Xanthoma 5.0% 4.2% 0.76
Xanthelasma 6.33% 7.0% 1.0
Type 2 Diabetes Mellitus 22.5% 12.2% 0.026
Dyslipidemia 19% 22% 0.39
Concurrent autoimmune diseases
Hashimoto’s thyroiditis 13.8% 19.8% 0.27
Sjogren syndrome 8.9% 7.8% 0.93
Rheumatoid arthritis 8.9% 3.7% 0.06
Scleroderma 2.5% 6.5% 0.28
Laboratory features
ANA 56.6% 66.3% 0.1
SMA 4.4% 3.88% 0.74
IgG (mg/dL) 1553.9 ± 515 1483.7 ± 519 0.39
IgM (mg/dL) 272.2 ± 183 383.2 ± 378 0.01
AST (x ULN) 2.6 ± 1.95 2.5 ± 1.9 0.66
ALT (x ULN) 3.1 ± 2.5 2.7 ± 2.5 0.09
ALP (x ULN) 3.8 ± 2.9 3.70 ± 3.0 0.27
GGT (x ULN) 13.3 ± 13.7 11.4 ± 11.6 0.16
Bilirubin (mg/dL) 3.8 ± 13.5 1.8 ± 3.4 0.02
Albumin (g/dL) 3.9 ± 0.5 3.9 ± 0.5 1.0
Platelets  (mm3) 216,640 ± 97,296 221,158 ± 90,536 0.74
Triglycerides (mg/dL) 107.6 ± 59.8 129.3 ± 75.7 0.025
Total Cholesterol (mg/dL) 230.4 ± 75.7 232.5 ± 76 0.57
Bone disease by densitometry
Absent (n = 64) 29% 33% 0.46
Osteopenia (n = 82) 51.6% 40%
Osteoporosis (n = 51) 19.4% 27%
Cirrhosis at baseline 36.6% 32% 0.53
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identified in those AMA-negative patients. Interestingly, 
Hindi et al. [40] have reported more advanced PBC in sub-
jects with risk factors for metabolic syndrome and meta-
bolic dysfunction-associated fatty liver disease (MAFLD) 
that is closely associated with type 2 diabetes mellitus. It 
is, thus, possible that those AMA-negative patients could 
have competing risks for advanced or progressive disease 
such as younger age at disease onset, higher bilirubin levels 
and associated MAFLD. On the other hand, lower levels of 
triglycerides were observed in this subgroup, a finding that 
might be linked to the use of hypoglycemic medications and/
or insulin and reflect satisfactory glycemic control.

Differently from Sakauchi et al. [22], who reported a sig-
nificantly higher prevalence of Sjogren’s syndrome, rheu-
matoid arthritis, autoimmune thyroiditis, and scleroderma in 
AMA-negative patients, a similar distribution of concurrent 
autoimmune diseases was observed in AMA-positive and 
negative subjects in the present study. Furthermore, although 
ANA has been reported with extremely high proportions 

in AMA-negative PBC, in our study, we observed a rela-
tively lower prevalence, but still very significant levels [21, 
23]. This may be ascribed to differences in genetics and/or 
environmental factors related to each population or even to 
diverse methodology employed in each study [41, 42].

Several investigators have reported similar outcomes 
[21, 28] and treatment responses to UDCA [19, 24, 25] in 
patients with PBC irrespective of AMA status, whereas oth-
ers reported conflicting results [26, 27]. Koulentani et al. 
[27] evaluated a very small cohort of patients with AMA-
positive and AMA-negative PBC and suggested a lower 
effect of UDCA treatment in subjects with advanced dis-
ease and AMA-negative PBC. Juliusson et al. [26], on the 
other hand, reviewed 71 AMA-negative PBC matching them 
on year of diagnosis to the same number of AMA-positive 
counterparts. The authors reported reduced survival free of 
liver-related complications in the former group of patients. 
In the present study, the response to UDCA treatment was 
assessed using various internationally validated criteria with 
similar rates of response observed in AMA-negative PBC 
patients when compared to their AMA-positive counter-
parts. However, a slower decline in ALP and GGT levels was 
observed in AMA-negative PBC patients over 5-years, indi-
cating that normalization or near normalization of ALP and 
GGT may take longer to achieve in AMA-negative patients. 
No difference in other outcomes such as liver-related com-
plications, liver-related mortality or liver transplantation was 
noticed.

Our study has some limitations, including its retrospec-
tive design and lack of data regarding variable methods to 
test AMA (IB, beads and/or ELISA). It also important to 
highlight that our cohort presented a high prevalence of cir-
rhotic patients at baseline. This might reflect a referral bias 
to specialized hepatology centers or late diagnosis of PBC 
in Brazil. On the other hand, it has to be recognized that it 
reflects real-life practices of AMA detection that is currently 
based in IIF in large parts of the world.

In conclusion, our data show that AMA-negative PBC 
patients are remarkably similar to AMA-positive subjects 
in clinical and laboratory features, as well as in treatment 
responses and outcomes with very subtle differences. Even 
though treatment responses to UDCA are similar irrespec-
tive of AMA status, subjects with AMA-negative PBC may 
have a slower decline in ALP and GGT levels over time.

Table 2  Outcomes and Response to Treatment in Patients with 
AMA-positive and AMA-negative PBC

AMA anti-mitochondrial antibody; PBC primary biliary cholangitis; 
UDCA ursodeoxycholic acid

Variables AMA-
negative 
(n = 80)

AMA-
positive 
(n = 384)

p value

Mean follow-up time (years) 5.3 ± 4.8 6.4 ± 5.3 0.101
Liver-related complications patients during follow-up
Variceal bleeding 5.6% 8.8% 0.36
Hepatic encephalopathy 5.7% 7.1% 1.0
Ascites 13.5% 15.2% 0.91
Spontaneous bacterial perito-

nitis
2.5% 4.0% 1.0

Hepatocellular carcinoma 0% 2.3% 0.6
Response to UDCA at 12 months
Toronto criteria (n = 316) 151 (57.6) 28 (51.9) 0.435
Barcelona criteria (n = 312) 164 (63.3) 29 (54.7) 0.240
Paris-1 criteria (n = 315) 158 (60.3) 30 (56.6) 0.616
Paris-2 criteria (n = 315) 106 (40.5) 18 (34.0) 0.377
POISE trial criteria (n = 315) 179 (68.3) 33 (62.3) 0.391
Rotterdam criteria (n = 272) 150 (65.2) 23 (54.8) 0.195
Liver transplantation 5% 6.8% 0.74
Liver-related deaths 1.5% 3.6% 0.39
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Fibrates for the Treatment of Primary
Biliary Cholangitis Unresponsive to
Ursodeoxycholic Acid: An Exploratory
Study
Guilherme Grossi Lopes Cançado1,2*, Cláudia Alves Couto1, Laura Vilar Guedes3,
Michelle Harriz Braga3, Débora Raquel Benedita Terrabuio3, Eduardo Luiz Rachid Cançado3,
Maria Lucia Gomes Ferraz4, Cristiane Alves Villela-Nogueira5, Mateus Jorge Nardelli 1,
Luciana Costa Faria1, Elze Maria Gomes de Oliveira6, Vivian Rotman5,
Daniel Ferraz de Campos Mazo7, Valéria Ferreira de Almeida e Borges8,9,
Liliana Sampaio Costa Mendes10, Liana Codes11,12, Mario Guimarães Pessoa3,
Izabelle Venturini Signorelli 13, Cynthia Levy14 and
Paulo Lisboa Bittencourt12,15 on behalf of Members of the Brazilian Cholestasis Study Group
Consortium
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Aim: Up to 40% of patients with primary biliary cholangitis (PBC) will have a suboptimal
biochemical response to ursodeoxycholic acid (UDCA), which can be improved by the
addition of fibrates. This exploratory study aims to evaluate the long-term real-life
biochemical response of different fibrates, including ciprofibrate, in subjects with
UDCA-unresponsive PBC.

Methods: The Brazilian Cholestasis Study Group multicenter database was reviewed to
assess the response rates to UDCA plus fibrates in patients with UDCA-unresponsive PBC
1 and 2 years after treatment initiation by different validated criteria.

Results: In total, 27 patients (100% women, mean age 48.9 ± 9.2 years) with PBC were
included. Overall response rates to fibrates by each validated criterion varied from 39 to
60% and 39–76% at 12 and 24months after treatment combination, respectively.
Combination therapy resulted in a significant decrease in ALT and ALP only after
2 years, while GGT significantly improved in the first year of treatment. Treatment
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response rates at 1 and 2 years appear to be comparable between ciprofibrate and
bezafibrate using all available criteria.

Conclusion:Our findings endorse the efficacy of fibrate add-on treatment in PBC patients
with suboptimal response to UDCA. Ciprofibrate appears to be at least as effective as
bezafibrate and should be assessed in large clinical trials as a possibly new, cheaper, and
promising option for treatment of UDCA-unresponsive PBC patients.

Keywords: bezafibrate, ciprofibrate, fibrate, primary biliary cholangitis, treatment failure, ursodeoxycholic acid

INTRODUCTION

Primary biliary cholangitis (PBC) is a cholestatic liver disorder of
unknown cause that may progress to cirrhosis and liver failure
(Lleo et al., 2020). Treatment with ursodeoxycholic acid (UDCA)
has been shown to improve transplantation-free survival,
particularly in subjects with biochemical response assessed
1 year after treatment (Harms et al., 2019; Montano–Loza and
Corpechot, 2020). However, more than one-third of the patients
with PBC do not respond to UDCA (Montano–Loza and
Corpechot, 2020). Recently, add-on therapy with fibrates was
shown to improve treatment responses to UDCA in refractory
patients (Ghonem and Boyer, 2013; Grigorian et al., 2015;
Corpechot et al., 2018; Reig et al., 2018). Fibrates are
peroxisome proliferator–activated receptor (PPAR) agonists
and are FDA approved for treatment of dyslipidemia. PPARs
are a family of ligand-dependent transcription factors composed
of three subtypes PPARα, PPARβ/δ, and PPARγ with different
functions, distributions, affinities, and specificities for their
ligands. Each of them has distinct pleiotropic roles in the
modulation of energy, lipid, cholesterol, and bile acid
homeostasis (Ghonem et al., 2015; Tanaka et al., 2017;
Monroy–Ramirez et al., 2021). In this regard, it has been
demonstrated that PPARα activation is capable of modulating
bile acid metabolism due to activation of genes involved in bile
acid synthesis and transportation. Fenofibrate and pemafibrate,
PPARα ligands, and bezafibrate, a pan-PPAR agonist, were
shown to improve treatment response to UDCA in several
uncontrolled randomized controlled trials (RCTs) (Ghonem
and Boyer, 2013; Grigorian et al., 2015; Reig et al., 2018) and
at least one RCT (Corpechot et al., 2018). Pruritus was also
significantly improved in subjects with PBC (Reig et al., 2018) and
primary sclerosing cholangitis (de Vries et al., 2021) treated with
bezafibrate. Most of the studies evaluating the use of fibrates in
cholestatic liver diseases employed either one of those drugs; the
use of ciprofibrate, another PPARα agonist, has not yet been
evaluated in patients with PBC. The purpose of this exploratory
study was to evaluate the long-term real-life biochemical response
of different fibrates in subjects with PBC unresponsive to UDCA.

METHODS

Study Population
The Brazilian Cholestasis Study Group (BCSG) is a multicenter
collaborative consortium of investigators from academic

institutions and community-based sites that treat patients with
PBC in Brazil. The study population included adult (aged
≥18 years) patients diagnosed with PBC between January 1st
1992 and December 31st, 2019 in 28 hepatology centers across
the country. All study procedures were conducted in accordance
with the ethical standards of the Helsinki Declaration. The
present study was approved by the Federal University of
Minas Gerais Ethics Committee Board (CAAE
98627218.6.1001.5149), and individual informed consent was
waived as this study was retrospective in design. Diagnosis of
PBC was considered if patients fulfilled at least two of the
following three diagnostic criteria for PBC as recommended
by the American Association for the Study of Liver Diseases
guidelines: 1) positive serology for anti-mitochondrial antibodies
(AMA) or PBC-specific antinuclear antibodies (ANA); 2)
persistent increase in the serum alkaline phosphatase (ALP)
level; and 3) liver histology compatible with PBC (Lindor
et al., 2019). Patients in whom the diagnosis could not be
confirmed or who had another etiology of liver disease were
excluded.

Data Collection
Each investigator was asked to identify all PBC patients followed
up in their center at the time of the survey, without any selection
or exclusion whatsoever, and to fill in a standardized database
provided by the BCSG. Patients unresponsive to UDCA after at
least 1 year of treatment were identified in the database and those
individuals treated with fibrates enrolled in this study. Data on
liver enzymes, including alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma-glutamyl transferase
(GGT), and ALP, were collected at baseline and 12 and
24 months after fibrate add-on therapy for paired analysis.
Biochemical results were normalized by upper limit of normal
(ULN) to homogenize data interpretation. The considered
standardized daily dose of UDCA for PBC treatment was
13–15 mg/kg of body weight. Lack of response to UDCA
treatment was analyzed according to local investigator
discretion using either one of the following criteria: Barcelona,
Paris 1 and 2, Toronto, Rotterdam, and POISE trial at different
time points. The duration of follow-up was defined as the interval
between the diagnosis and the last visit or the date of liver
transplantation or death. Advanced PBC was defined by the
presence of moderate to severe fibrosis (Ludwig stage III or
IV) on liver histology (when available) or clinical evidence of
cirrhosis. All patients with cirrhosis were Child–Pugh A and had
compensated disease.
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Statistical Analysis
Statistical analysis was performed using SPSS 25.0 software (IBM,
United States). Continuous variables distribution was assessed by
the Shapiro–Wilk test, and those with Gaussian distribution were
expressed as mean and standard deviation, or as median and
interquartile range (IQR) in case of skewed distribution.
Categorical variables were expressed as absolute number and
percentage. Univariate analysis was performed using chi-square,
Fisher’s exact, or McNemar’s test, as appropriate, for categorical
variables. Continuous variables were analyzed by the Student
t-test or Mann–Whitney U-test, according to the distribution. A
p-value < 0.05 was considered significant.

RESULTS

Patient Characteristics
The clinical and laboratory features and treatment outcomes
of the entire cohort of 482 Brazilian patients with PBC were
previously described (Cançado et al., 2022). Fifty-nine patients
with inadequate response to UDCA received add-on therapy
with fibrates. Twenty-seven of the 59 patients had paired results
of liver enzymes at baseline and 1 and 2 years after treatment
with bezafibrate (n � 9) or ciprofibrate (n � 18) and were included
in this analysis (Table 1). Briefly, all patients were women,
with a mean age at diagnosis of 48.9 ± 9.2 years. Based on
histological or clinical and laboratory findings, 29.6% of them
had advanced PBC disease. The mean time of UDCA treatment
before add-on therapy with fibrates was 19.7 ± 10.6 months.
All patients were followed up for a mean period of 67 ± 35
months. The mean dose of bezafibrate was 358.3 ± 82.1 mg/day,
while that of ciprofibrate was 100 mg/day. Two (7.4%) patients

died and 1 (3.7%) required liver transplantation during the
follow-up.

Response to Fibrates
Overall response rates to fibrates by each validated criterion at 12
and 24 months are shown in Figure 1A. The proportion of
nonresponders to treatment continued to reduce after 1 year
of treatment with fibrates, reaching lower values at 24 months.
ALP levels diminished at any degree in 59.4% of the patients after
12 months and in 66.7% after 24 months. Combination therapy
resulted in a statistically significant decrease in AST/ULN and
ALP/ULN only after 2 years, while GGT/ULN significantly
improved in the first year of treatment (Table 2). Treatment
response rates at 1 and 2 years for the ciprofibrate and bezafibrate
groups are shown in Figure 1B.

No differences in response rates by different criteria at 12 and
24 months of therapy were observed when comparing patients
with AMA-positive vs AMA-negative PBC for response to
treatment, except for the Barcelona criteria at 24 months, in
which AMA-positive patients were more likely to achieve
response to treatment (71.4% vs 28.6%, p � 0.042).
Biochemical changes stratified by the presence and absence of
advanced PBC are presented in Supplementary Table S1.

DISCUSSION

About 40% of the patients will not have an optimal response to
UDCA and are at a higher risk for disease progression to cirrhosis
and liver failure. In this study, we have shown that more than half

TABLE 1 |Baseline characteristics of patients with primary biliary cholangitis using
fibrates.

Variable N = 27

Age at diagnosis (years ± SD) 48.9 ± 9.2
Female 100%
Autoantibody
AMA-positive 88.9%
ANA-positive 85.2%

Symptoms at diagnosis
Asymptomatic 33.3%
Pruritus 44.4%
Fatigue 44.4%

Coexistent autoimmune diseases
Hashimoto thyroiditis 14.8%
Sjogren syndrome 11.1%
CREST syndrome 3.7%

Histological disease stage, n (%) 20 (74.1)
Stage I 25%
Stage II 40%
Stage III 25%
Stage IV 10%
Follow-up time (months ± SD) 67 ± 35
Advanced PBC 29.6%
Liver transplantation during follow-up 3.7%
Death 7.4%

FIGURE 1 | (A) Paired biochemical global response rate stratified by
different criteria 1 and 2 years after associating fibrates to UDCA. Deltas show
the percentage response gain between 1 and 2 years of treatment. (B)
Comparison between bezafibrate and ciprofibrate response to
treatment according to different criteria 1 and 2 years after associating fibrates
to UDCA.
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of those patients with PBC previously unresponsive to UDCA
using different criteria had 1-year biochemical response with add-
on therapy with either ciprofibrate or bezafibrate. Most of the
patients with PBC were treated with ciprofibrate because this
drug is currently offered free of charge by Brazil’s unified health
system (Sistema Único de Saúde, SUS) to treat dyslipidemia. To
our knowledge, this is the first report on the use of ciprofibrate in
subjects with PBC, suggesting that treatment response to those
drugs is not restricted to bezafibrate or fenofibrate (Ghonem and
Boyer, 2013; Grigorian et al., 2015; Corpechot et al., 2018; Reig
et al., 2018) and may in fact be due to a class effect. This is in
accordance with a recent pilot study evaluating the use of another
fibrate in patients with PBC, which reported more than 50%
reduction in ALP associated with the use of pemafibrate (Joshita
et al., 2019).

Recently, the combination of UDCA with bezafibrate was
associated with a lower risk of all-cause and liver-related
mortality or need for liver transplantation (Tanaka et al.,
2021). In contrast to the BEZURSO trial (Corpechot et al.,
2018), which showed up to 60% reduction in ALP after only
3 months of add-on bezafibrate therapy, biochemical response in
the present study was much slower, with only 21.4% reduction in
ALP after 2 years of add-on fibrate therapy. Although other
studies (Kurihara et al., 2000; Nakai et al., 2000; Itakura et al.,

2004) also reported a greater reduction in ALP over time with the
use of UDCA associated with fibrates, some observed a much
lower reduction (Liberopoulos et al., 2010; Cheung et al., 2016).
This may be explained by different baseline alkaline phosphatase
levels and by the proportion of patients with advanced PBC
included in the aforementioned studies, which may impact the
frequency and timing of biochemical response to treatment.

Each fibrate differs in its specificity for the different PPAR
subtypes, α, β/δ, and γ. The mechanism(s) by which fibrates
reduce biochemical markers of cholestasis remains unclear, but
experimental studies have shown that they may have different
roles in the regulation of bile acid (BA) synthesis and secretion.
Ciprofibrate, a PPARα agonist, has been previously shown to
downregulate the mRNA expression of BA-synthesizing
enzymes—cytochrome P450 (CYP) cholesterol 7A1-
hydroxylase (CYP7A1) and cytochrome sterol 27-hydroxylase
(CYP27A1). Furthermore, it induces the promoter activity of the
human apical sodium-dependent bile salt transporter (ASBT)
gene in Caco-2 cells and upregulates hepatic mRNA Mdr1a/b in
wild-type mice. On the other hand, bezafibrate, a dual PPAR and
pregnane receptor X agonist, increases the mRNA expression of
sodium taurocholate cotransporting polypeptide (NTCP),
CYP3A4, multidrug resistance proteins 1 and 3, and multidrug
resistance–associated protein 2 (MRP2), while downregulating

TABLE 2 | Median paired biochemical changes overtime after the introduction of fibrates

Time of measurement AST/ULN (n � 27) AST/ULN percentage difference from baseline p-value p-value
Comparison with baseline values Comparison with last

measurement
Baseline 1.42 — —

1 year 1.10 −25.4% 0.353 0.353
2 years 1.06 −26.9% 0.052 0.010

Time of measurement ALT/ULN (n � 27) ALT/ULN percentage difference from baseline p-value p-value
Comparison with baseline values Comparison with last

measurement
Baseline 1.52 — —

1 year 1.13 −25.7% 0.287 0.287
2 years 1.06 −30% 0.030 0.101

Time of measurement ALP/ULN (n � 27) ALP/ULN percentage difference from baseline p-value p-value
Comparison with baseline values Comparison with last

measurement
Baseline 1.73 — —

1 year 1.61 −7% 0.304 0.304
2 years 1.36 −21.4% 0.021 0.225

Time of measurement GGT/ULN (n � 27) GGT/ULN percentage difference from
baseline

p-value p-value
Comparison with baseline values Comparison with last

measurement
Baseline 4.60 — —

1 year 3.22 −30% 0.048 0.048
2 years 3.08 −33% 0.036 0.278

Time of measurement TB/ULN (n � 27) TB/ULN percentage difference from baseline p-value p-value
Comparison with baseline values Comparison with last

measurement
Baseline 0.54 — —

1 year 0.55 +1.8% 0.647 0.647
2 years 0.43 −20.4% 0.820 0.386

AST, aspartate aminotransferase; ULN, upper limit of normal; UDCA, ursodeoxycholic acid; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transferase;
TB, total bilirubin. Data are expressed as ratio between serum measurement and ULN. Wilcoxon test was performed.
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the expression of CYP7A1 and CYP27A1 in human hepatoma
cells [reviewed in Ghonem et al. (2015)].

Our study has limitations, including its retrospective design,
lack of data regarding adverse effects, and limited number of
patients. Although safety and tolerability have been previously
described for bezafibrate and fenofibrate in patients with PBC and
primary sclerosing cholangitis (Carrion et al., 2021), safety data
regarding ciprofibrate use in humans have only been described in
patients with dyslipidemia (Betteridge and O’Bryan-Tear, 1996).

In summary, our findings support the efficacy of fibrate add-on
treatment in PBC patients with suboptimal response to UDCA.
Although we cannot conclude on the effectiveness of ciprofibrate for
UDCA-unresponsive PBC, nor confirm its safety, this investigation
provides a proof of concept of a new and possibly cheaper alternative
for treating these patients, since ciprofibrate appears to be at least as
effective as bezafibrate. Ciprofibrate should be assessed in large
prospective clinical trials as a promising option for the treatment
of UDCA-unresponsive PBC patients.
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Supplementary Table 1: Biochemical changes overtime during fibrate treatment 

stratified by the presence of advanced PBC. 

 Initial disease (n = 19) Advanced disease (n = 8) 

 Baseline 12 mo. 24 mo. Baseline 12 mo. 24 mo. 

AST/ULN 1.43 1.10 1.13 1.12 1.13 0.83 

ALT/ULN 1.74 1.03 1.11 0.97 0.9 0.77 

ALP/ULN 1.60 1.19 1.10 2.0 1.82 1.07 

GGT/ULN 3.85 2.42 2.66 4.22 3.02 3.08 

TB/ULN 0.54 0.51 0.51 0.52 0.73 0.43 

AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, 

gammaglutamyl-transferase; Mo., months; TB, total bilirubin; ULN, upper limit of normal. Data are 

expressed as median serum levels divided by the upper limit of normal. 
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Abstract
Background Response to ursodeoxycholic acid (UDCA) in primary biliary cholangitis (PBC) has been traditionally assessed 
1 to 2 years after treatment initiation. With the development of new drugs, some patients may benefit from an earlier intro-
duction of second-line therapies.
Aims This study aims to identify whether well-validated response criteria could correctly identify individuals likely to benefit 
from add-on second-line therapy at 6 months.
Methods Analysis of a multicenter retrospective cohort which included only patients with clear-cut PBC.
Results 206 patients with PBC (96.6% women; mean age 54 ± 12 years) were included. Kappa concordance was substantial 
for Toronto (0.67), Rotterdam (0.65), Paris 1 (0.63) and 2 (0.63) criteria at 6 and 12 months, whereas Barcelona (0.47) and 
POISE trial (0.59) criteria exhibited moderate agreement. Non-response rates to UDCA was not statistically different when 
assessed either at 6 or 12 months using Toronto, Rotterdam or Paris 2 criteria. Those differences were even smaller or absent 
in those subjects with advanced PBC. Mean baseline alkaline phosphatase was 2.73 ± 1.95 times the upper limit of normal 
(× ULN) among responders versus 5.05 ± 3.08 × ULN in non-responders (p < 0.001).
Conclusions After 6 months of treatment with UDCA, the absence of response by different criteria could properly identify 
patients who could benefit from early addition of second-line therapies, especially in patients with advanced disease or high 
baseline liver enzymes levels.

Keywords Primary biliary cholangitis · Treatment · Second-line therapy · Ursodeoxycholic acid
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Introduction

Primary biliary cholangitis (PBC) is a chronic choles-
tatic liver disease of unknown etiology with a variable 
rate of progression toward cirrhosis and end-stage liver 
disease. Ursodeoxycholic acid (UDCA) is currently the 
standard of care first-line therapy and numerous studies 
have confirmed its efficacy in retarding histological pro-
gression and improving long-term transplant-free survival 
[1–3]. However, up to 40% of patients with PBC will have 
a suboptimal biochemical response to UDCA, presenting 
with increased risk of progression to liver failure or liver 
transplantation [4]. Recently, add-on therapy with either 
fibrates or obeticholic acid in association with UDCA has 
been shown to improve biochemical markers of cholestasis 
even further [5–9]. Furthermore, in a recently published 
large retrospective cohort study the addition of bezafi-
brate to UDCA was associated with improved long-term 
prognosis [10]. Therefore, reliable early identification of 
non-responders could be of great importance. Despite the 
fact that several risk stratification scoring systems have 
been developed to assess therapeutic response in PBC, 
most of them considers clinical and biochemical variables 
obtained only after at least 1 year of UDCA therapy. The 
aim of this study was to identify whether well-validated 
response criteria could correctly identify individuals likely 
to benefit from add-on second-line therapy at 6 months 
to anticipate dual therapy and mitigate liver damage and 
disease progression.

Patients and Methods

Study Population

The Brazilian Cholestasis Study Group (BCSG) is a mul-
ticenter collaborative consortium of investigators from 
academic institutions and community-based sites that 
treat patients with PBC in Brazil. The study population 
included adult (≥ 18 years old) patients diagnosed with 
PBC between January 1st 1992 and December 31st 2019 
in 28 hepatology centers across the country. All study pro-
cedures were conducted in accordance with the ethical 
standards of the Helsinki Declaration. The present study 
was approved by the Federal University of Minas Gerais 
Ethics Committee Board (CAAE 98627218.6.1001.5149) 
and individual informed consent was waived as this study 
was retrospective in design. Diagnosis of PBC was con-
sidered if patients fulfilled at least two of the following 
three diagnostic criteria for PBC as recommended by 

the American Association for the Study of Liver Disease 
guidelines: (i) positive serology for anti-mitochondrial 
antibodies (AMA); (ii) persistent increase of the serum 
alkaline phosphatase (ALP) level; and (iii) liver histology 
compatible with PBC [11]. Patients in whom the diagnosis 
could not be confirmed or who had another etiology of 
liver disease were excluded.

Data Collection

Each investigator was asked to identify all PBC patients 
followed in their Center at the time of the survey, with-
out any selection or exclusion whatsoever, and to fill-in 
a standardized database provided by the BCSG. Clini-
cal data obtained from medical records included: sex, 
age at diagnosis, year of diagnosis, last date of follow-
up, liver histology (fibrosis was staged according to the 
Batts–Ludwig system) [12], serum liver biochemistry, 
UDCA treatment, liver decompensation, transplantation 
and death. Data on liver enzymes, such as alanine ami-
notransferase (ALT), aspartate aminotransferase (AST), 
gamma-glutamyl transferase (GGT) and ALP, were col-
lected at diagnosis, 6, 12 and 24 months after treatment, 
when available. Biochemical results were normalized by 
upper limit of normal (ULN) of each laboratory to homog-
enize data interpretation. The considered standardized 
daily dose of UDCA for PBC treatment was 13–15 mg/
kg of body weight [11]. The response to treatment with 
UDCA was analyzed according to: (1) the Barcelona 
definition (decrease in ALP level > 40% of the baseline 
level or a normal level at 12 months); (2) Paris 1 (ALP 
level ≤ 3 × ULN, together with AST level ≤ 2 × ULN and a 
normal bilirubin level at 12 months); (3) Paris 2 (ALP and 
AST ≤ 1.5 × ULN with normal bilirubin at 12 months) (4) 
Toronto (ALP level < 1.67 × ULN after 2 years of UDCA); 
(5) Rotterdam (normal bilirubin and albumin concentra-
tions when one or both parameters are abnormal before 
treatment, or normal bilirubin or albumin concentrations 
after treatment when both are abnormal at entry) and (6) 
POISE trial criteria (ALP level < 1.67 times ULN, with a 
reduction of at least 15% from baseline, and a total bili-
rubin level at or below the ULN at 12 months), at differ-
ent time points [2, 8, 13–15]. Treatment compliance was 
determined at the physician’s discretion as regular or irreg-
ular. The threshold for proper compliance was defined as 
use of more or equal to 80% of the pills, whereas a rate less 
than 80% indicated irregular compliance to therapy [16]. 
Advanced PBC was defined by presence of moderate to 
severe fibrosis (Metavir stage III or IV) on liver histology 
or clinical evidence of cirrhosis. The duration of follow-
up was defined as the interval between the diagnosis and 
the last visit or the date of liver transplantation or death.
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Statistical Analysis

Statistical analysis was performed using SPSS 25.0 soft-
ware (IBM, USA). Continuous variables distribution was 
assessed by Shapiro–Wilk test, and those with Gaussian dis-
tribution were expressed as mean and standard deviation, 
or as median and interquartile range (IQR) if skewed dis-
tribution. Categorical variables were expressed as absolute 
number and percentage. Univariate analysis was performed 
using chi-square, Fisher´s exact test or McNemar test, as 
appropriate, for categorical variables. Continuous variables 
were analyzed by the Student t test or Mann–Whitney U-test, 
according to the distribution. Cohen’s and Fleiss' kappa were 
used to access agreement between different response to treat-
ment criteria. A p value < 0.05 was considered significant.

Results

Patient Characteristics

Five hundred and sixty-two patients with PBC were included 
in the BCSG database. Eighty (14%) were subsequently 
excluded due to the diagnosis of overlap syndrome of PBC 
and autoimmune hepatitis. Clinical and laboratory features 
of the global cohort have already been reported elsewhere 
[17]. Ninety six percent of the subjects were treated with 
UDCA, mean dose 13 ± 2.6 mg/kg/day. The remaining sub-
jects (4%) were UDCA intolerant due to bloating and/or 
diarrhea. Treatment compliance was considered satisfactory 
in 373 (81%) of them. Only 206 out the 373 subjects were 
included in the study due to availability of paired results of 
ALP, AST, total bilirubin, and albumin levels for assess-
ment of biochemical treatment response six and 12 months 
after starting UDCA. The clinical and laboratory features of 
those patients are depicted in Table 1. Briefly, 96.6% were 
women, with a mean age at diagnosis of 54 ± 12 years. Based 
on histological or clinical and laboratory findings, 34% of 
them had advanced PBC. Eight patients underwent liver 
transplantation and 21 subjects died after a mean follow-up 
time to death of 6.25 [3.5–10.25] years, 41.6% from liver-
related causes.

Biochemical Pattern of Response to UDCA

Biochemical response to UDCA was assessed in those 206 
PBC patients with paired laboratory results six and twelve 
months after starting therapy. A heat map was elaborated to 
evaluate heterogeneity between different available response 
criteria in those two distinct time points (Fig. 1). Fleiss' 
kappa concordance between different criteria at six months 
and one year was 0.46 and 0.47, respectively, which is con-
sidered moderate. Concordance was stable at six and twelve 

months after stratifying the analysis by presence or absence 
of advanced liver disease (0.41 vs 0.45 and 0.41 vs 0.43, at 
6 and 12 months, for individuals with advanced PBC and 
non-cirrhotics patients, respectively). Overall Cohen´s kappa 
concordance was substantial for Toronto (0.67), Rotterdam 
(0.65), Paris 1 (0.63) and 2 (0.63) criteria at six and 12 months, 
whereas Barcelona (0.47) and POISE trial (0.59) criteria 
exhibited only moderate agreement. Concordance was higher 
for patients with advanced PBC, compared with those with 
early disease (Supplementary Table 1). Different from other 
treatment prediction models, non-response to UDCA was not 
statistically different when assessed either at six or 12 months 
using Toronto, Rotterdam or Paris 2 criteria (Fig. 2). Inter-
estingly, although all criteria showed only a small variabil-
ity when assessed either at 6 or 12 months, those differences 
were even smaller or absent in those subjects with advanced 

Table 1  Clinical, laboratory and histological features of patients with 
primary biliary cirrhosis (n = 206)

Data are expressed as absolute number (percentage), mean ± standard 
deviation or median (interquartile range)
ALP alkaline phosphatase, ALT alanine aminotransferase, AMA anti-
mitochondrial antibodies; ANA, anti-nuclear antibody, AST aspartate 
aminotransferase, GGT  gamma-glutamyl transferase, × ULN number 
of times the upper limit of normal

Variables

Age at diagnosis (years) 54 ± 12
Female sex 199 (96.6)
AMA-positive patients 176 (85.4)
ANA-positive patients 149 (72.3)
Asymptomatic subjects 74 (35.9)
Pruritus 97 (47.1)
Fatigue 75 (36.4)
Concurrent autoimmune diseases 94 (45.6)
 Hashimoto’s thyroiditis 45 (21.8)
 Sjögren syndrome 21 (10.2)
 Others 28 (13.6)

ALP × ULN 2.76 (1.82–5.08)
GGT × ULN 8.95 (4.68–14.55)
AST × ULN 2.13 (1.22–3.73)
ALT × ULN 1.97 (1.22–3.73)
Bilirubin (mg/dL) 0.87 (0.56–1.40)
Histological disease stage (n = 130)
 Stage I 32 (15.5)
 Stage II 45 (21.8)
 Stage III 30 (14.6)
 Stage IV 23 (11.2)

Follow-up time (years) 6.25 (3.5–10.25)
 Cirrhosis 70 (34.0)
 Decompensation of cirrhosis 31 (15.0)
  Liver transplantation 8 (3.9)
  Overall deaths 21 (10.2)
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PBC (Fig. 2). In fact, response gain between 6 and 12 months 
assessments was smaller than 5.6% for patients with cirrho-
sis and 13.9% for individuals without cirrhosis independently 
of the chosen response criteria. A stratified analysis of liver 
enzymes by response to treatment using Toronto criteria 
revealed that non-responders presented higher baseline levels 
of liver enzymes. Mean baseline ALP was 2.73 ± 1.95 × ULN 
among responders vs 5.05 ± 3.08 × ULN in non-responders 
[p < 0.001] (Fig. 3).

Discussion

Treatment with UDCA has been shown to improve 
serum liver enzymes, to delay histological progression 
of PBC and improve transplant-free survival [1–3, 18]. 
The biochemical response at 12  months of treatment 
with UDCA, defined by numerous criteria, accurately 
predicts PBC long-term outcomes [13]. Since PBC is a 

Fig. 1  Concordance heat map of different PBC response to treatment 
criteria overtime. Each column represents a different patient, while 
each row represents a different criterion. This heat map graphically 

shows the heterogeneity of response to UDCA treatment according to 
different criteria. Red color = non-responder; green color = responder

Fig. 2  Paired biochemical response at 6 and 12  months after intro-
ducing UDCA treatment stratified by different criteria. Solid columns 
demonstrate overall response to UCDA; dotted columns show the 

response rate among cirrhotic patients. Hatched columns depict the 
response rate among non-cirrhotic patients. Deltas show the differ-
ence between response rates at different timepoints
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slowly progressive disease, non-invasive surrogate end 
points are needed to guide decisions on clinical therapy. 
About 40% of patients do not have an optimal response 
to UDCA and will progress more rapidly to cirrhosis or 
end-stage liver disease. Studies suggest that if UDCA is 
started in the early stages of the disease, it may extend 
life expectancy for people with PBC, while little effects 
are observed in the late stages [19, 20]. In this study, we 
sought to determine whether an earlier evaluation of bio-
chemical response at 6 months, using previously validated 
criteria, could properly identify patients who could benefit 
from early introduction of second-line therapies or partici-
pation in clinical trials.

Our findings suggest that different validated PBC 
response criteria might be used at the sixth month of UDCA 
treatment to predict response and determine new therapeutic 
approaches. Less than 13% of the patients unresponsive to 
UDCA at 6 months fulfilled criteria for treatment response 
at one year. Variability in treatment response over time 
was shown to be negligible using either Toronto or Rot-
terdam criteria, probably due to the fact that a large propor-
tion of patients included in our study had advanced liver 
disease, with abnormal baseline levels of albumin and/or 
bilirubin. Using other criteria, treatment response showed 
a small variability when assessed at six or twelve months. 
In this respect, levels of ALP, GGT, AST and ALT signifi-
cantly decreased within the first 6 months of UDCA ther-
apy and then stayed relatively stable. As previously shown, 

non-responders to UDCA in the present study had higher 
baseline levels of liver enzymes, pointing out to the role of 
add-on therapies in those patients as early as possible [4]. 
ALP > 2.7 × ULN was identified as an interesting cut off to 
be used at 6 months to recognize those in higher risk to non-
respond. In fact, Angulo et al. also demonstrated that PBC 
patients with ALP < 2 × ULN following 6 months of UDCA 
were more likely to sustain response at 2 years of treatment 
[21]. Interestingly, a recent study suggested that bilirubin 
levels ≤ 0.6 × ULN and ALP normalization are associated 
with a decreased risk for liver transplantation or death, thus 
indicating that a more aggressive therapy could be related to 
better outcomes [22]. The addition of bezafibrate to UDCA 
was also associated with a significantly lower risk of all 
cause and liver-related mortality or need for liver transplan-
tation in a Japanese retrospective cohort, further confirming 
that second-line therapies can impact long-term survival of 
UDCA primary non-responders [10].

Although this study has some limitations, including its 
retrospective design, our findings suggest that non-response 
to UDCA can be assessed at 6 months without overlook-
ing too many late UDCA responders. In fact, only three, 
10, 12, 15, 18 and 26 non-responders at 6 months accord-
ing to Rotterdam, Paris II, Toronto, Paris I, POISE trial 
and Barcelona criteria, respectively, turned out to be late 
responders at 12 months. Therefore, we propose that evalu-
ation of treatment response at 6 months would be of benefit 
especially in those patients with predictors of non-response 

Fig. 3  Paired biochemical 
response to UDCA treat-
ment stratified by Toronto 
criteria (n = 206). Responders 
were defined by reduction in 
alkaline phosphatase to less 
than or equal to 1.67 times 
the upper limit of normal by 
2 years of treatment, whereas 
non-responders had alkaline 
phosphatase values greater than 
1.67 times the upper limit of 
normal. Dotted gray line shows 
Toronto criteria cutoff. Mean 
values ± SD are expressed for 
all data
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to UDCA, such as advanced liver disease or high baseline 
liver enzymes or when using Rotterdam, Toronto or Paris 
II criteria.

In conclusion, evaluation of treatment response should 
not be limited to a predetermined 12-month interval. In this 
respect, assessment at 6 months may be attempted in sub-
jects with more severe disease who may benefit from early 
add-on therapy with either fibrates, obeticholic acid or even 
promising new drugs in clinical trials.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10620- 022- 07654-x.
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6. CONSIDERAÇÕES FINAIS 

 

A CBP é uma doença hepática crônica de etiologia autoimune pouco estudada na América 

Latina, em especial no Brasil. Nesse estudo, as características clínicas da CBP em 

brasileiros foram semelhantes às relatadas em caucasianos e asiáticos, mas com taxas 

inferiores de síndrome de sobreposição com HAI. Comprovou-se que os pacientes com 

CBP AMA-negativos são semelhantes aos AMA-positivos, com diferenças sutis em 

algumas características clínicas e laboratoriais de menor relevância clínica. De maneira 

geral, a resposta ao AUDC foi menor que o esperado e inversamente associada ao estádio 

histológico e aos níveis basais de transaminases. A maioria dos pacientes não 

respondedores ao AUDC se beneficiaram da associação de fibratos, incluindo 

ciprofibrato, o qual teve seu uso em CBP descrito pela primeira vez na literatura. Além 

disso, demonstrou-se que após 6 meses de tratamento com AUDC, a ausência de resposta 

por diferentes critérios validados foi capaz identificar adequadamente os pacientes que se 

beneficiariam da associação precoce de terapias de segunda linha, especialmente em 

pacientes com doença avançada ou com níveis basais elevados das enzimas hepáticas.  

Trata-se de um estudo multicêntrico, construído, de maneira pioneira, com o esforço e 

união de vários centros de Hepatologia do Brasil, motivo pelo qual agradeço a todos os 

colaboradores dessa pesquisa. Embora os dados tenham sido obtidos de maneira 

retrospectiva, os resultados devem ser valorizados, uma vez que estudos prospectivos são 

extremamente complexos e caros de serem realizados no contexto de uma doença rara e 

lentamente progressiva. Por outro lado, devemos reconhecer as limitações, como a 

presença de dados faltantes e ausência de padronização na coleta e técnica de exames, 

incluindo o AMA e perfil hepático. Cabe ainda destacar que o AMA pode positivar ao 

pela simples troca da metodologia de análise ou mesmo espontaneamente ao longo do 

seguimento, o que não foi mensurado nesse estudo. Dessa forma, é possível que a 

prevalência de pacientes AMA negativo esteja superestimada. Além disso, as dificuldades 

de acesso aos centros de referência e, especialmente, ao tratamento regular com AUDC 

podem ter impactado negativamente nas taxas de resposta observadas.   

Certamente, novos estudos são necessários para avaliar o perfil epidemiológico da CBP 

no Brasil e em outros países da América Latina. O uso de ciprofibrato em não-
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respondedores ao AUDC deve ser submetido a ensaio clínico randomizado controlado 

com uma droga promissora para tratamento de segunda linha da CBP. Por fim, destaca-

se a necessidade de um consenso global sobre os escores prognósticos de resposta, com 

intuito de padronizar as indicações de medicações de segunda e terceira linha na CBP e 

permitir coleta de dados uniformes em pesquisas clínicas.   
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serão realizadas intervenções Os resultados da pesquisa serão tornados públicos, sejam eles favoráveis ou

não. O sigilo na pesquisa e a continuidade do acompanhamento e do tratamento, independente da

participação na pesquisa dos indivíduos selecionados, serão garantidos. Benefícios: O melhor conhecimento

da cirrose biliar primária e colangite esclerosante primária poderá trazer benefícios futuros para o

conhecimento sobre essas doenças. Não são previstos benefícios imediatos para os participantes da

pesquisa

Avaliação dos Riscos e Benefícios:

A emenda propôs a inclusão de 4 centros participantes,

- Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto – USP

- Hospital Universitário Cassiano Antônio Moraes, UFES-Vitória – ES

- HOSPITAL DE BASE DO DISTRITO FEDERAL

- Hospital Universitário Walter Cantídeo da Universidade Federal do Ceará

Esse último foi incluído na resposta à diligência, em que a pesquisadora informa que estaria substituindo o

Hospital Nossa Senhora das Gracas anteriormente mencionado na primeira versão da emenda. Todos tem

CEP próprio.

Comentários e Considerações sobre a Pesquisa:

Considerações sobre os Termos de apresentação obrigatória:

31.270-901

(31)3409-4592 E-mail: coep@prpq.ufmg.br

Endereço:
Bairro: CEP:

Telefone:

Av. Presidente Antonio Carlos, 6627 ¿ 2º. Andar ¿ Sala 2005 ¿ Campus Pampulha
Unidade Administrativa II

UF: Município:MG BELO HORIZONTE
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Para a emenda foram apresentados:

- Formulário de informações básicas, no qual consta jiustificativa de emenda como a seguir.

Justificativa da Emenda: Solicito a inclusão de mais 4 centros no Brasil. Trata-se de estudo multicêntrico

nacional. O centro "Hospital Nossa Senhora das Graças" por estar com pendência até obtenção de

anuência da Instituição foi temporariamente excluído desta emenda, sendo substituído pelo centro Hospital

Universitário Walter Cantidio. Não serão necessários aprovação de quaisquer documentos, procedimento ou

aumento de amostras.

-Carta resposta à pendência para esclarecimentos quanto a existencia ou nao de CEP proprio no Hospital

Nossa Senhora das Gracas, com a seguinte reposta “O Hospital Nossa Senhora das Graças foi retirado dos

centros participantes do Projeto. Ademais, adicionamos como novo centro participante o Hospital

Universitário Walter Cantídeo da Universidade Federal do Ceará, que possui Comitê de Ética acessível ao

site da instituição”.

-

Recomendações:

SMJ, a emenda está aprovada

Conclusões ou Pendências e Lista de Inadequações:

Tendo em vista a legislação vigente (Resolução CNS 466/12), o CEP-UFMG recomenda aos

Pesquisadores: comunicar toda e qualquer alteração do projeto e do termo de consentimento via emenda na

Plataforma Brasil, informar imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da

pesquisa (via documental encaminhada em papel), apresentar na forma de notificação relatórios parciais do

andamento do mesmo a cada 06 (seis) meses e ao término da pesquisa encaminhar a este Comitê um

sumário dos resultados do projeto (relatório final).

Considerações Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situação

Informações Básicas
do Projeto

PB_INFORMAÇÕES_BÁSICAS_152699
1_E5.pdf

27/08/2021
10:31:39

Aceito

Outros RespostaParecer4004091.pdf 27/08/2021 Claudia Alves Aceito
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BELO HORIZONTE, 02 de Setembro de 2021

Críssia Carem Paiva Fontainha
(Coordenador(a))

Assinado por:

Outros RespostaParecer4004091.pdf 10:31:14 Couto Aceito

Outros inclusaodeoutroscentros.pdf 07/05/2019
20:21:03

Claudia Alves Couto Aceito

Outros Solicitacao_Alteracao_CNPJ_CristianeN
ogueiraVillela.pdf

11/02/2019
10:20:51

Claudia Alves Couto Aceito

TCLE / Termos de
Assentimento /
Justificativa de
Ausência

TCLEmodificadoCOEP.pdf 30/10/2018
11:32:47

Claudia Alves Couto Aceito

Outros respostaparecer2980424.pdf 30/10/2018
11:32:09

Claudia Alves Couto Aceito

Projeto Detalhado /
Brochura
Investigador

InqueritoSBHCBPCEP.pdf 11/09/2018
14:03:44

Claudia Alves Couto Aceito

Folha de Rosto folharosto.pdf 11/09/2018
14:02:53

Claudia Alves Couto Aceito

Outros aprovacaoCLM.pdf 11/09/2018
14:00:08

Claudia Alves Couto Aceito

Outros Anexo1.pdf 11/09/2018
13:58:06

Claudia Alves Couto Aceito

Outros GEP.pdf 11/09/2018
13:54:28

Claudia Alves Couto Aceito

TCLE / Termos de
Assentimento /
Justificativa de
Ausência

TCLE.pdf 11/09/2018
13:53:35

Claudia Alves Couto Aceito

Situação do Parecer:
Aprovado

Necessita Apreciação da CONEP:
Não
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