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RESUMO

INTRODUCAO: Colangite esclerosante primaria (CEP) est4 associada a um amplo espectro de
fendtipos em diferentes populacdes advindas de contextos étnicos e raciais diversos. Este estudo
teve como objetivo descrever as caracteristicas clinicas e os desfechos da CEP em uma coorte
multicéntrica de pacientes brasileiros.

METODOS: Dados do Grupo de Interesse em Doengas Autoimunes ¢ Colestaticas da Sociedade
Brasileira de Hepatologia foram retrospectivamente revisados para avaliagdo de informagdes
demograficas e caracteristicas clinicas da CEP, assim como para estudar os desfechos, como a
sobrevida livre de transplante.

RESULTADOS: A coorte incluiu 210 pacientes. Apds exclusdo de 33 (15,7%) individuos com
CEP e sindrome de sobreposi¢ao com hepatite autoimune, 177 (97 homens, idade mediana 33 [21-
42] anos) participantes com CEP isolada foram elegiveis para este estudo. A maioria dos pacientes
(n = 139, 78,5%) eram sintomaticos e 104 (58,7%) tinham CEP avancada no momento do
diagnodstico. Doenga inflamatoria intestinal associada foi observada em 78 (58,6%) dos pacientes
investigados (n = 133), e a maioria deles tinha retocolite ulcerativa (n = 61, 78,2%). A sobrevida
livre de transplante hepatico ou 6bito em 1 e 5 anos de seguimento foi de 92,3 + 2,1% e 66,9 +
4,2%, respectivamente. CEP avancada ao diagnostico, prurido, e bilirrubinas elevadas foram
fatores de risco independentes para o desfecho adverso combinado. Mulheres foram
significativamente mais velhas e tiveram niveis de bilirrubina sérica mais baixos que os homens ao
diagndstico, porém a sobrevida ndo esteve associada ao sexo. Aproximadamente 12,4% (n = 22)
dos pacientes com CEP morreram e 32,8% (n = 58) foram submetidos a transplante hepatico em
um seguimento mediano de 5,3 e 3,2 anos, respectivamente.

CONCLUSAO: Pacientes brasileiros multiétnicos com CEP apresentaram uma predominancia
menos pronunciada de sexo masculino e uma menor frequéncia de doenga inflamatoéria intestinal
do que caucasianos. Desfechos adversos foram mais frequentes, provavelmente devido a doenga

mais avancada ao diagnostico.

Palavras-chave: colangite esclerosante primaria; epidemiologia; brasil
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ABSTRACT

BACKGROUND: Primary sclerosing cholangitis (PSC) is associated with a broad phenotypic
spectrum in different populations from diverse ethnic and racial backgrounds. This study aimed to
describe the clinical characteristics and outcomes of PSC in a multicenter cohort of patients from
Brazil.

METHODS: Data from the Brazilian Cholestasis Study Group were retrospectively reviewed to
assess demographic information and clinical characteristics of PSC, as well as the outcomes, such
as transplantation-free survival.

RESULTS: This cohort included 210 patients. After excluding 33 (15.7%) patients with PSC and
overlap syndrome of autoimmune hepatitis, 177 (97 males, median age 33 [21-42] years) with
clear-cut PSC were eligible for this study. Most of the patients (n=139, 78.5%) were symptomatic,
and 104 (58.7%) had advanced PSC at the time of diagnosis. Concurrent inflammatory bowel
disease was observed in 78 (58.6%) of the investigated patients (n=133), and most of them
had ulcerative colitis (n=61, 78.2%). The 1- and 5-year survival free of liver transplantation or
death were 92.3+2.1% and 66.9+4.2%, respectively, and baseline advanced PSC, pruritus, and
elevated bilirubin levels were independent risk factors for the composite adverse outcome. Females
were significantly older and had lower bilirubin levels than males at baseline, but survival was not
associated with sex. Approximately 12.4% (n=22) of patients with PSC died, and 32.8% (n=58)
underwent liver transplantation at a median follow-up time of 5.3 and 3.2 years.
CONCLUSION: Multiethnic Brazilian PSC patients exhibited a less pronounced male
predominance and a lower frequency of inflammatory bowel disease than Caucasians. Adverse

outcomes were more frequent, probably due to advanced disease at baseline.

Keywords: primary sclerosing cholangitis; epidemiology; brazil
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I. TITULO

Inquérito brasileiro de colangite esclerosante primaria: caracteristicas clinicas e desfechos de uma

populagdo altamente miscigenada.


Mateus Jorge Nardelli
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II. CONSIDERACOES INICIAIS

1. INTRODUCAO

Colangite esclerosante primaria (CEP) ¢ uma doenga hepdtica cronica rara de etiologia
desconhecida com um amplo espectro de manifestagdes clinicas (KARLSEN et al., 2017). Diversos
estudos na Europa nordica e nos Estados Unidos descreveram inicialmente o fenotipo da CEP em
caucasianos (BARNER-RASMUSSEN et al., 2020; KINGHAM; KOCHAR; GRAVENOR, 2004;
LINDKVIST et al., 2010; WEISMULLER et al., 2017; WIESNER; LARUSSO, 1980), entretanto
sdo escassos estudos descrevendo as caracteristicas da doenga em outras partes do mundo,
particularmente na populacao multirracial e altamente miscigenada da América Latina (MEHTA

et al., 2020, 2021).

Com o surgimento de novas casuisticas caracterizando a CEP na Asia e em paises europeus
ocidentais e mediterraneos, foi observado que a doenga apresenta menor prevaléncia geral e um
fendtipo muito mais variado que o descrito em outras areas geograficas (SARKAR; BOWLUS,
2016; TANAKA; TAKIKAWA, 2013). Estudos da Espanha (ESCORSELL et al.,, 1994),
Cingapura (ANG et al., 2002), Coreia do Sul (YE et al., 2011) e Japao (TAKIKAWA et al., 2004;
TAKIKAWA; MANABE, 1997) demonstraram uma prevaléncia bem menor na populacao geral
quando comparado aos estudos europeus nordicos iniciais (MOLODECKY et al., 2011), além de
caracteristicas clinicas diferentes das classicamente descritas, como uma distribuicdo etaria
bimodal (MEHTA et al., 2021; TAKIKAWA et al., 2004) e uma menor frequéncia de doenca
inflamatoéria intestinal (DII) associada (ATASEVEN et al., 2009; FRANCESCHET et al., 2016;
GARIOUD et al., 2010; HADIZADEH et al., 2016; MINGUEZ SABATER et al., 2021; TANAKA
et al., 2014). Ademais, a marcante predominancia masculina vista em coortes europeias nordicas
nédo foi descrita em outras populagdes (FRANCESCHET et al., 2016; MINGUEZ SABATER et
al., 2021; TAKIKAWA et al., 2004).

Nao existem estudos latino-americanos descrevendo as caracteristicas clinicas de pacientes com
CEP (MEHTA et al., 2021). O Brasil tem uma populag¢ao de origem altamente miscigenada com

propor¢des ancestrais variaveis de genes indigenas, africanos e europeus misturados por meio do
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trafico de escravos, da povoagao europeia e da mistura com povos indigenas nativos (GIOLO et

al., 2012).

Com o objetivo de reunir dados sobre manifestacdes clinicas da CEP, a Sociedade Brasileira de
Hepatologia promoveu um inquérito nacional multicéntrico com a proposta de descrever as

particularidades da CEP na populagdo brasileira.
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2. JUSTIFICATIVA

A CEP foi inicialmente descrita em coortes caucasianas de origem genética homogénea, de forma
que o conhecimento que se tem sobre as manifestagdes clinicas e complicacdes da doenca € baseado
principalmente em populacdes que nao representam a realidade genética das demais partes do
mundo. Estudos recentes em grupos populacionais de outras ancestralidades demonstraram que as
caracteristicas da CEP diferem significativamente daquelas descritas nos estudos caucasianos
iniciais. Dessa forma, existe uma escassez de estudos em etnias pouco representadas ao que se
refere a sua apresentagdo clinica, sintomas iniciais, predominancia entre sexos, idade ao
diagnostico e mortalidade, aspectos que sdo essenciais para guiar o diagndstico, prognostico e
tratamento desta condi¢do. Metanalise recente (MEHTA et al., 2021) apresentou a lacuna de dados
epidemiologicos da CEP na América Latina, de forma que este estudo seria importante para
contribuir com o conhecimento global sobre a doenca, além de permitir melhor abordagem

diagnostica e terapéutica da CEP no territorio brasileiro.
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3. ANTECEDENTES CIENTIFICOS

A. Caracteristicas clinicas e fisiopatologia

A CEP ¢ uma doenca hepatica colestatica cronica de etiologia indefinida, caracterizada por
estenose dos ductos biliares intra e/ou extra-hepaticos (KARLSEN et al., 2017; RABIEE;
SILVEIRA, 2021) na auséncia de outras causas secundarias inflamatdrias, obstrutivas ou

neoplasicas (LINDOR; KOWDLEY; HARRISON, 2015; SARKAR; BOWLUS, 2016).

Classicamente, a doenca tem forte associacdo com doen¢a inflamatoria intestinal (DII),
principalmente retocolite ulcerativa, podendo estar presente em até 80% dos pacientes (BOWLUS
et al., 2023; KARLSEN et al., 2017; RABIEE; SILVEIRA, 2021; SARKAR; BOWLUS, 2016).
Além disso, ¢ descrito que 60 a 70% dos pacientes sao homens, com idade ao diagndstico de 30 a
40 anos de idade (LINDOR; KOWDLEY; HARRISON, 2015), conforme observado nas coortes
que inicialmente descreveram a doenca. Conhecer essa forte associacao entre CEP e DII ¢
importante, pois frequentemente a doenca intestinal ¢ assintomatica, apesar de apresentar atividade
histoldgica e endoscdpica, o que reforca a importancia de sua investigacao ativa em pacientes com

CEP (BOWLUS et al., 2023; KRUGLIAK CLEVELAND et al., 2018).

Acredita-se que a maioria dos pacientes apresentam-se assintomaticos com alteracdes laboratoriais
sugestivas de colestase descobertas ao acaso (LINDOR; KOWDLEY; HARRISON, 2015;
RABIEE; SILVEIRA, 2021) e, quando sintomatica, a doenca pode manifestar-se com fadiga,

prurido e ictericia. Entretanto, os dados sdo heterogéneos em diferentes coortes (Tabela 1).

Laboratorialmente, a caracteristica mais marcante da CEP ¢é a clevagao cronica da fosfatase
alcalina, o que define o padrao colestatico, podendo ocorrer também um aumento pronunciado de
gama-glutamil transferase e modesto de aminotransferases (LINDOR; KOWDLEY; HARRISON,
2015). A dosagem de imunoglobulina G4 (IgG4) pode estar elevada em até 10% dos casos de CEP,
e estes pacientes tendem a apresentar progressao acelerada da doenga (LINDOR; KOWDLEY;
HARRISON, 2015). Nao ha autoanticorpos especificos para CEP, embora anticorpos antinucleo e

anticitoplasma de neutréfilos possam ocorrer em mais de 50% dos casos, enquanto o anticorpo
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antimitocondria, caracteristico da colangite biliar primaria, encontra-se negativo (LINDOR;

KOWDLEY; HARRISON, 2015; RABIEE; SILVEIRA, 2021).

Tabela 1: Sintomas descritos em diferentes coortes de colangite esclerosante primaria

Autor (ano) | Pais | N | Assintomatico (%) | Ictericia (%) | Prurido (%)
Ameérica do Norte
Wiesner (1989) Estados Unidos | 174 21.0 59.0 59.0
Bambha (2003) Estados Unidos | 22 56.0 — —
Kaplan (2007) Canada 49 57.1 6.1 10.2
Europa do Norte
Broomé (1996) Suécia 305 44.0 30.0 30.0
Kingham (2004) Reino Unido 53 21.0 - -
Lindkvist (2010) Suécia 199 533 24.1 10.1
Europa do Sul
Escorsell (1994) Espanha 43 16.0 69.0 59.0
Garioud (2010 Franga 150 48.0 — —
Guerra (2019) Espanha 277 64.6 8.3 10.8
Sabater (2021) Espanha 55 63.0 - -
Asia
Kochhar (1996) India 18 16.7 83.3 —
Ang (2002) Cingapura 10 20.0 10.0 —
Takiwaka (2004) Japdo 388 — 28.0 16.0
Ataseven (2009) Turquia 35 51.7 20.0 314
Tanaka (2013) Japdo 197 55.0 25.0 17.0
Hadizadeh (2016) Ird 154 — 62.3 51.9
Tibdewal (2019) India 28 10.7 75.0 -

Ainda nao existe um fluxo diagnoéstico estabelecido para CEP, diferentemente do que ocorre na
colangite biliar primaria. Apds exclusdo de causas obstrutivas de colestase, a realizacdo de
colangiografia ¢ essencial, sendo o método de escolha a colangiopancreatografia por ressonancia
magnética (COUTO et al., 2019), com sensibilidade de 86% e especificidade de 94%. Em casos
duvidosos, ¢ recomendado repetir o exame em centros de maior experiéncia (BOWLUS et al.,
2023; SCHRAMM et al.,, 2017). A colangiopancreatografia endoscopica retrograda ¢ uma
alternativa invasiva, com riscos relevantes de complicagdes, e deve ser reservado para finalidades
terapéuticas e coleta de material anatomopatolédgico, quando indicado (AABAKKEN et al., 2017;
BOWLLUS et al., 2023). Colangiografia negativa nao exclui o diagnéstico de CEP, e bidpsia
hepatica pode ser indicada em casos de davida diagndstica (COUTO et al., 2019), mesmo que o
achado tipico de esclerose biliar em “casca-de-cebola” ndo seja sensivel nem especifico da CEP,

mas achados comuns de biliopatia cronica podem direcionar o diagnostico (BOWLUS et al., 2023).
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Em suma, o diagnostico de CEP ¢ realizado em pacientes com alto grau de suspeicao
epidemiologica que nao apresentam causas secundarias de colestase e que apresentem estenoses a
colangiografia ou padrdo histologico tipico (BOWLUS et al., 2023; COUTO et al., 2019;
KARLSEN etal., 2017; LINDOR; KOWDLEY; HARRISON, 2015; RABIEE; SILVEIRA, 2021).

A causa da CEP ainda ¢ desconhecida, porém se entende que a lesdo resultante dos multiplos
possiveis mecanismos patogénicos seja fibrose concéntrica frente a injaria biliar cronica
(KARLSEN et al., 2017). Estudos genéticos foram capazes de identificar mais de 20 genes
associados com a ocorréncia da CEP, principalmente localizados no complexo genético dos
antigenos leucocitarios humanos, o que sugere que um componente da resposta imune adaptativa
pode estar envolvida na injuria biliar (JIANG; KARLSEN, 2017). Outra teoria envolve o papel de
produtos bacterianos intestinais que ultrapassam a barreira intestinal e estimulam uma resposta
imune celular hepatica (TABIBIAN; TALWALKAR; LINDOR, 2013). Por tltimo, a toxicidade
biliar também ja foi estudada na fisiopatologia da doenga, tanto por alteragcdes em sua composi¢ao
que incrementem sua toxicidade, quanto na deficiéncia de fatores protetivos do epitélio biliar, o
que inclusive ¢ o alicerce tedrico para se indicar terapias baseadas em acidos biliares, como o acido

ursodesoxicolico.

Embora hajam diversos estudos abordando processos patogénicos distintos, ainda ¢ desconhecido
o fator mais determinante para a doenga, e algumas contradi¢des invalidam teorias apresentadas,
como a falta de eficacia de drogas imunossupressoras apesar da possivel etiologia autoimune, a
persisténcia da progressao da CEP mesmo apos colectomia — que diminuiria a permeabilidade
intestinal a produtos bacterianos — e a falta de eficicia do 4cido ursodesoxicolico que deveria
diminuir a toxicidade biliar (KARLSEN et al., 2017). O desconhecimento dos mecanismos
fisiopatologicos da doenga dificulta o desenvolvimento de terapias e formas de prevencao

adequadas.
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B. Epidemiologia

Embora o paciente com CEP seja tipicamente um homem entre 30 e 40 anos com DII associada, a
doenca pode apresentar uma variedade de caracteristicas clinicas conforme descrito em diversos
estudos, a depender de: idade ao diagnostico (i.e., pediatrica, jovem adulto ou idoso), raca e etnia,
presenca e tipo de DII, padrao de estenoses (i.e., grandes ou pequenos ductos, intra ou extra-
hepaticos, e presenca de estenose dominante), hepatite autoimune associada e niveis de IgG4
(SARKAR; BOWLUS, 2016). E incerto se essa variedade corresponde a particularidades étnicas
ou a vieses de selecao de cada centro ou estudo. Algumas dessas caracteristicas em diferentes

coortes estdao descritas na Tabela 2.

No inicio do século, a falta de dados epidemiologicos da CEP na populagdo japonesa incentivou
dois inquéritos nacionais, que demonstraram caracteristicas inéditas e marcantes dessa etnia: pico
etario bimodal (i.e., 3* e 7* décadas de vida), baixa frequéncia de DII associada (i.e., somente 37%
dos pacientes com CEP) (TAKIKAWA et al., 2004; TAKIKAWA; MANABE, 1997), ¢ menor
prevaléncia geral da doenca (TANAKA; TAKIKAWA, 2013). Interessantemente, a partir dos
inquéritos japoneses ¢ que se delineou e descreveu um importante diagndstico diferencial da CEP:
a colangite associada a IgG4 (HAMANO et al., 2007). Por fim, algumas das caracteristicas
japonesas foram também descritas em outras coortes, como o pico etario bimodal observado no
Canada (KAPLAN et al., 2007) e a baixa frequéncia de DII na coorte de Cingapura (ANG et al.,
2002).

Inclusive, nao somente a frequéncia de DII tem sido diferente entre coortes, mas caracteristicas de
pacientes com CEP e DII, em comparagdo com aqueles com CEP isolada, também tém variado
entre diferentes estudos (MEHTA et al., 2021). Por exemplo, na Oceania, individuos com CEP e
DII apresentam maior risco de morte e de neoplasias malignas que aqueles com CEP isolado (LIU
et al., 2017; NGU et al., 2012), fato este que nao foi observado em coortes asiaticas (KUMAGALI
et al., 2018; YANAI et al., 2015). Essa contradicdo também ¢ observada em outros estudos
americanos e europeus (MEHTA et al., 2021), de forma que ainda nao ¢ claro o papel da DII no

prognostico da doenga hepatica.
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Nota-se a importancia da descricdo de dados epidemioldgicos em diferentes populagdes nao
somente para fins diagndsticos, mas também para melhor avaliagao do progndstico. A sobrevida
livre de transplante, por exemplo, tem sido descrita como menor que 9 anos em alguns estudos
individuais, a0 mesmo tempo que em estudos populacionais, chega a 21 anos (BOONSTRA et al.,
2013; BOWLUS et al., 2023). Existe ampla variagao também na sobrevida de pacientes com CEP
entre diferentes regides e etnias (MEHTA et al., 2020), além das causas de morte — por exemplo,
na Asia a principal causa de morte na CEP ¢ a descompensacéo hepatica, enquanto que na Europa
e na América do Norte, as neoplasias malignas sdo as principais causas de obito (MEHTA et al.,
2020). Nao obstante, a sobrevida pods-transplante e taxa de recorréncia no enxerto
(STEENSTRATEN et al., 2019) tém sido descritas diferentemente entre coortes asiaticas e
europeias/norte-americanas, podendo este achado estar associado a vieses relacionados a fatores
dos centros incluidos, mas também a diferengas no antigeno leucocitario humano ja descritas entre

essas diferentes etnias (MEHTA et al., 2020).

Por fim, além das diferentes caracteristicas citadas entre populacdes diversas, ha a lacuna de dados
referentes a América do Sul, que nao possui nenhum estudo epidemiologico descrevendo a doenca

neste continente (MEHTA et al., 2020, 2021).

C. Prognéstico

Ainda n3o ha um modelo de estratificagcdo de risco consensual para a CEP, de forma que predigao
de desfechos ainda ¢ uma avaliacao limitada para a doengca (CHAPMAN et al., 2010; KARLSEN
et al., 2017). Diferentemente da colangite biliar primaria, em que a reduc¢ao de fosfatase alcalina
com o uso de acido ursodesoxicolico foi capaz de predizer melhores desfechos, na CEP isso ainda
nao ¢ claro, especialmente porque nesta doenga os niveis de fosfatase flutuam naturalmente com
imprevisibilidade ao longo do seu curso (KARLSEN et al., 2017). Diversos escores prognosticos

foram propostos, mas ainda nao sao validados ou recomendados para uso clinico.

Infelizmente ainda ndo ha tratamento proposto que diminua a incidéncia de evolugdo para
hepatopatia avangada na CEP, e com isso esta complicacdo torna-se parte da histéria natural da

doenca, bem como o manejo da hipertensao portal (CHAPMAN et al., 2010; LINDOR;
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KOWDLEY; HARRISON, 2015). Dessa forma, embora uma condi¢ao rara, a CEP ¢ considerada,
em paises como os Estados Unidos, uma das cinco principais etiologias associadas ao transplante
hepatico (BOONSTRA et al., 2013), principalmente por ser o inico tratamento definitivo da cirrose
descompensada com impacto na sobrevida (LINDOR; KOWDLEY; HARRISON, 2015). Embora
variavel na literatura, o tempo mediano entre o diagndstico da CEP e sua evolugdo para transplante
hepatico ou 6bito ¢ aproximadamente 10 a 12 anos (TISCHENDOREF et al., 2007; WIESNER et
al., 1989).

Além do progndstico reservado relacionado a progressao CEP, especialmente pela auséncia de um
tratamento eficaz, ha ainda o risco elevado de neoplasias malignas associado com a condigao,
principalmente o colangiocarcinoma e o cancer de vesicula biliar, pela colestase cronica, o
hepatocarcinoma, pela cirrose hepatica, e o carcinoma colorretal, pela DII associada (CHAPMAN
et al., 2010; KARLSEN et al., 2017; LINDOR; KOWDLEY; HARRISON, 2015; MEHTA et al.,
2021) — sendo o risco do cancer colorretal ainda maior quando associado a CEP do que na DII

isolada.

Estudos descrevendo os desfechos da CEP ao redor do mundo t€ém sido publicados nos ultimos
anos, permitindo uma avaliagdo das diferengas regionais. As causas de morte variam em diferentes
coortes, sendo a faléncia hepéatica a principal causa na Asia e neoplasias malignas a principal tanto
na Europa quanto na América do Norte. Ha diferencas também na frequéncia de
colangiocarcinoma, que é maior na Asia oriental que no resto do mundo, e na ocorréncia de DII
associada, que varia amplamente ao redor do mundo, embora ainda haja lacunas epidemiolédgicas

como na América Latina (MEHTA et al., 2021).
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III. OBJETIVOS

1. GERAIS

e Descrever as caracteristicas clinicas e os desfechos da CEP em individuos de uma
populagdo altamente miscigenada composta por brasileiros de varias regioes do pais;
e (Comparar o fendtipo clinico e os desfechos da CEP em individuos brasileiros com os

descritos em outras populagdes ao redor do mundo.

2. ESPECIFICOS

a) Descrever a distribuigdo etaria relacionada a idade de diagndstico da CEP;

b) Apresentar as manifesta¢des iniciais mais comuns ao diagnostico em individuos com CEP;

¢) Comparar as manifestagdes e complicacdes da CEP entre os sexos masculino e feminino;

d) Descrever as principais desordens autoimunes e comorbidades associadas em individuos
brasileiros com CEP;

e) Investigar a frequéncia de DII quanto ao momento do seu diagnostico em relagao a CEP,
sua associagdao com a gravidade da doencga hepatica e preditores do seu diagndstico;

f) Apresentar a frequéncia de doenga hepatica avangada ao diagndstico de CEP;

g) Descrever a mortalidade e a sobrevida livre de transplante hepatico em individuos com CEP

acompanhados por centros de hepatologia brasileiros.
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IV. METODOS

1. COLETA DE DADOS

Trata-se de estudo de coorte observacional retrospectivo multicéntrico realizado por meio do banco
de dados referente ao inquérito nacional de CEP promovido pela Sociedade Brasileira de
Hepatologia e coordenado pela Universidade Federal de Minas Gerais. Durante o periodo de
janeiro de 2019 a janeiro de 2021, foi enviado um questionario padronizado aos principais centros
de hepatologia do Brasil para criagao de um banco de dados nacional de pacientes portadores de

CEP.

Os dados obtidos de prontuarios médicos incluiram: sexo, idade ao diagndstico, caracteristicas
clinicas e laboratoriais ao inicio do seguimento, presenca de doencas autoimunes ou DII associadas,
tratamento com acido ursodesoxicoélico, desfechos como transplante hepatico e 6bito, e data do

ultimo seguimento.

Os exames laboratoriais coletados do prontuario incluiram: fosfatase alcalina, gama-
glutamiltransferase, aspartato aminotransferase, alanina aminotransferase, bilirrubinas, albumina,

tempo de protrombina e contagem de plaquetas.

CEP avangada foi considerada como estadio de Ludwig III ou IV (LUDWIG et al., 1981) quando
biopsia hepatica estivesse disponivel, ou na presenca de achados compativeis com doenga hepatica
cronica avangada compensada, como varizes esofagogéstricas, contorno irregular do figado ou
circulacao colateral aos exames de imagem, esplenomegalia ou plaquetopenia (DE FRANCHIS;
BAVENO VI FACULTY, 2015), e doenga hepatica cronica avangada descompensada por meio de

hemorragia digestiva alta, ascite ou encefalopatia hepatica.
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Vinte e trés centros de hepatologia do Brasil incluiram dados de 210 pacientes diagnosticados com

CEP entre 1991 e 2021 (Tabela 1).

Tabela 2: Contribuicio para a amostra do estudo estratificada para cada cidade brasileira

Localidade Amostra
Belo Horizonte - MG 77
Salvador - BA 25
Rio de Janeiro - RJ 24
Brasilia - DF 18
Campinas - SP 16
Fortaleza - CE 12
Vitoria - ES 8
Uberaba - MG 5
Niteroi - RJ 4
Curitiba - PR 4
Uberlandia - MG 3
Porto Alegre - RS 4
Ribeirdo Preto - SP 3
Sao Luis - MA 2
Sao José dos Campos - SP 2
Caxias do Sul - RS 1
Sao Paulo - SP 1
Manaus - AM 1

AM, Amazonas; BA, Bahia; CE, Ceara; DF,
Distrito Federal; ES, Espirito Santo; MA,
Maranhdo; MG, Minas Gerais; PR, Parana;
RIJ, Rio de Janeiro; RS, Rio Grande do Sul; SP,

Sdo Paulo.
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3. CRITERIOS DE SELECAO

Defini¢do de casos de CEP:

O diagnostico de CEP foi definido pela presenca de colestase associada a caracteristicas sugestivas
da doenga em exames de imagem realizados (i.e., ressondncia magnética ou colangiografia
endoscopica retrograda) (CHAPMAN et al., 2010; COUTO et al., 2019; LINDOR; KOWDLEY;
HARRISON, 2015). Variantes da CEP também foram incluidas por meio de seu diagndstico
conforme recomendado por diretrizes, como CEP de pequenos ductos (CHAPMAN et al., 2010;
COUTO et al., 2019) e CEP sobreposta a hepatite autoimune (BOBERG et al., 2011).

Criterios de inclusao: diagnéstico de CEP confirmado por médico especialista em centro de

referéncia brasileiro.
Criterio de exclusdo: outras causas conhecidas de doenga hepética cronica, como: doenca hepatica

alcoolica, hepatite medicamentosa, colangite biliar primaria, doenga de Wilson, hemocromatose,

deficiéncia de alfa-1-antitripsina, hepatite viral ou doenga hepatica gordurosa nao-alcodlica.

Fluxograma 1: Fluxograma de inclusdo e exclusio de participantes do estudo

( )

Exclusao por hepatite
autoimune sobreposta
(n=33)

\. /

Inquérito brasileiro de colangite
esclerosante primaria

(n=210)

( )

Amostra final incluida
(n=177)
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4. ANALISES ESTATISTICAS

Os dados coletados foram armazenados em um banco de dados. Foram realizadas analises
estatisticas pelo software SSPS versao 25.0 (IBM, EUA). Variaveis categoricas foram reportadas
como numero absoluto e porcentagem. A distribui¢do de varidveis continuas foram avaliadas pelo
teste de Shapiro-Wilk, e aquelas com distribuicao Gaussiana serdo expressas como média e desvio-
padrao, enquanto aqueles de distribuicdo ndo-normal foram expressas como mediana e intervalo
interquartil. Analises univariadas foram realizadas por meio dos testes de qui-quadrado ou exato
de Fisher, conforme apropriado, para varidveis categoricas, enquanto varidveis continuas foram
analisadas por meio do teste T de Student ou U de Mann-Whitney, conforme distribuicao dos
dados. Regressao de Cox uni e multivariada foi utilizada para avaliar o impacto de covaridveis nos
desfechos combinados (i.e., transplante hepatico ou 6bito). Variaveis cujo valor-p em analise
univariada foi menor que 0,20 na regressdo de Cox foram incluidas em regressao de Cox
multivariada pelo método de backward, contanto que nao houvesse colinearidade entre as variaveis
(i.e., variance inflation factor < 2,5 e tolerancia > 0,4). Os resultados foram reportados como
hazard ratio e intervalo de confianca 95%. O método de Kaplan-Meier foi utilizado para estimar a
sobrevida livre de transplante hepatico, e o teste de log-rank foi utilizado para comparar
distribuicdes da sobrevida entre dois grupos. Valores de p < 0,05 foram considerados

estatisticamente significativos.
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5. ASPECTOS ETICOS

Este estudo ja foi aprovado pelo Comité de Etica do Hospital das Clinicas da Universidade Federal

de Minas Gerais (CAAE 98626218.6.1001.5149).
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Abstract

BACKGROUND: Primary sclerosing cholangitis (PSC) is associated with a broad phenotypic
spectrum in different populations from diverse ethnic and racial backgrounds. This study aimed to
describe the clinical characteristics and outcomes of PSC in a multicenter cohort of patients from

Brazil.

METHODS: Data from the Brazilian Cholestasis Study Group were retrospectively reviewed to
assess demographic information and clinical characteristics of PSC, as well as the outcomes, such

as transplantation-free survival.

RESULTS: This cohort included 210 patients. After excluding 33 (15.7%) patients with PSC and
overlap syndrome of autoimmune hepatitis, 177 (97 males, median age 33 [21-42] years) with
clear-cut PSC were eligible for this study. Most of the patients (n=139, 78.5%) were symptomatic,
and 104 (58.7%) had advanced PSC at the time of diagnosis. Concurrent inflammatory bowel
disease was observed in 78 (58.6%) of the investigated patients (n=133), and most of them
had ulcerative colitis (n=61, 78.2%). The 1- and 5-year survival free of liver transplantation or
death were 92.3+2.1% and 66.9+4.2%, respectively, and baseline advanced PSC, pruritus, and
elevated bilirubin levels were independent risk factors for the composite adverse outcome. Females
were significantly older and had lower bilirubin levels than males at baseline, but survival was not
associated with sex. Approximately 12.4% (n=22) of patients with PSC died, and 32.8% (n=58)

underwent liver transplantation at a median follow-up time of 5.3 and 3.2 years.

CONCLUSION: Multiethnic Brazilian PSC patients exhibited a less pronounced male
predominance and a lower frequency of inflammatory bowel disease than Caucasians. Adverse

outcomes were more frequent, probably due to advanced disease at baseline.

Keywords: primary sclerosing cholangitis; epidemiology; ethnic origin; health disparities; Brazil
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Introduction

Primary sclerosing cholangitis (PSC) is a rare chronic cholestatic liver disease of unknown
etiology with a wide spectrum of clinical features [1]. Although studies in northern Europe and the
United States have extensively characterized the characteristics of PSC in Caucasians [2—6], there
is a paucity of data on disease expression in other parts of the world, particularly in the multiracial
and highly admixed population of Latin America [7, 8]. With the emergence of several reports
from Asia and western and southern European countries, it has been observed that PSC exhibits a
much more varied phenotype and lower disease prevalence than those in other geographical areas
[9, 10]. Studies from Spain [11], Singapore [12], Korea [13], and Japan [14, 15] have reported a
much lower prevalence of disease in the general population compared to previous northern
European studies [16], and clinical characteristics that differ from those classically described, such
as a bimodal age of distribution [8, 15] and a lower frequency of concurrent inflammatory bowel
disease (IBD) [17-22]. Furthermore, the marked male predominance observed in northern
European patients with PSC has not been reported in other populations [15, 17, 18]. However,
some studies [1, 5, 23] have suggested that PSC in females may be underdiagnosed as it tends to

be more quiescent and less aggressive than PSC in males.

To our knowledge, there are no studies from Latin America that describe the clinical
characteristics of patients with PSC [8]. Brazil has a population of highly admixed origin, with
varying proportions of genetic ancestry of Native American, African, and European origins, shaped
by local historical interactions between migrants brought by the slave trade and European
settlement and the Amerindian population [24]. To gather data on the clinical characteristics of
PSC and primary biliary cholangitis in the country, the Brazilian Society of Hepatology sponsored
a multicenter cooperative consortium named the Brazilian Cholestasis Study Group [25]. This
study aimed to describe the clinical characteristics and outcomes of PSC in Brazilians and evaluate

the influence of sex on disease expression and outcomes.

Patients and Methods

Study population and case definition
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Patients diagnosed with PSC between 1991 and 2021 in 23 different hepatology centers
across the country were enrolled in this retrospective study. The inclusion criteria were the
diagnosis of PSC, which was considered in the presence of cholestasis and compatible imaging
characteristics of PSC disclosed either by magnetic resonance imaging or endoscopic retrograde
cholangiography, as recommended by national and international guidelines [26—28]. Small duct
PSC was considered in the presence of typical histological features of PSCs in patients with IBD
with normal bile ducts on cholangiography [26, 27]. In this study, the overlap syndrome of
autoimmune hepatitis (AIH) and PSC was defined based on typical findings of PSC in patients
with additional diagnostic criteria for AIH, as suggested by the International Autoimmune Study
Group [29]. The exclusion criteria included the diagnosis of other concomitant liver diseases,
including overlap syndrome. Clinical, endoscopic, cross-sectional imaging, and histological data
were used to define IBD and its subtypes according to established guidelines [30, 31]. Advanced
PSC was considered based on the presence of Ludwig PSC stages III or IV [32] whenever liver
biopsy results were available or in the presence of findings compatible with compensated advanced
chronic liver disease, such as the presence of esophagogastric varices, irregular external contour of
the liver or evidence of collateral circulation on imaging, splenomegaly and low platelet counts

[33], or decompensated cirrhosis with variceal bleeding, hepatic encephalopathy, or ascites.

Data collection

Investigators were asked to identify all patients with PSC who had been followed at their
center during the time of the survey and to fill in a standardized database provided by the Brazilian
Cholestasis Study Group [25]. Data were retrospectively assessed to evaluate demographic,
clinical, and laboratory characteristics of PSC, as well as disease outcomes, such as liver

transplantation (LT) and death.

Data collected from medical records included sex, age at diagnosis, baseline clinical and
laboratory characteristics, presence of concurrent autoimmune diseases and IBD, treatment with

ursodeoxycholic acid (UDCA), outcomes, such as LT or death, and last follow-up visit.

This study was approved by the Federal University of Minas Gerais Ethics Committee
Board (CAAE 98626218.6.1001.5149) and conducted following the ethical standards of the

Helsinki Declaration.
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Statistical analysis

Statistical analyses were performed using SSPS 25.0 software (IBM, USA). Categorical
variables were reported as absolute numbers and percentages. The continuous variable distribution
was assessed using the Shapiro—Wilk test, and those with Gaussian distribution were expressed as
mean and standard deviation (SD) or as the median and interquartile range (IQR) if the distribution
was skewed. Univariate analysis was performed using the chi-square or Fisher’s exact test, as
appropriate, for categorical variables. Based on the data distribution, continuous variables were
analyzed using the Student’s t-test or Mann—Whitney U test. Univariate and multivariable Cox
regression analyses were used to assess the impact of covariates on combined adverse events (i.e.,
LT or death). Variables with a p<0.20 were enrolled in the multivariable Cox regression using the
backward method, as long as there was no collinearity between variables (i.e., variance inflation
factor <2.5, tolerance >0.4), and the results were reported as the hazard ratio and 95% confidence
interval (95%CI). The Kaplan—Meier method was used to estimate transplantation-free survival,
and the log-rank test was performed to compare the survival distributions between the two groups.

Statistical significance was set at p < 0.05.

Results

Patient characteristics

The initial cohort included 210 patients with PSC. Thirty-three (15.7%) were diagnosed
with PSC and AIH overlap syndrome and, therefore, were excluded. The remaining individuals
were eligible for inclusion. Table 1 summarizes the clinical and laboratory data of the remaining
177 patients with PSC (54.8% males, median age 33 [21-42] years). Figure 1 shows the age
distribution of patients with PSC. The majority of patients were within 20—39 years of age (n=81,
45.8%) and presented symptoms (n=139, 78.5%) at the time of PSC diagnosis, mainly jaundice
(n=93, 52.5%) and pruritus (n=78, 44.1%). Supplementary Figure 1 shows the distribution of the
study entry decades (i.e., 1991-2001,2001-2011, and 2011-2021). Most of the patients had large-
duct PSC (n=154, 87%), and 33 patients were screened for concurrent IBD and 58.6% of them had
ulcerative colitis (UC) (n=61), Crohn’s disease (CD) (n=13), or indeterminate colitis (n=4). The

remaining patients refused to undergo colonoscopy or cross-sectional imaging, mainly due to the
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absence of symptoms. The mean age at the time of IBD diagnosis was 26+12 years in males and
32416 years in females (p=0.097). The date of IBD diagnosis was available in 67 of 78 cases of
IBD. The diagnosis of IBD was performed at a median 1 year before PSC diagnosis (IQR: 6 years
before the diagnosis of PSC to 1-year postdiagnosis). IBD was diagnosed before, at the same time,
or after PSC diagnosis in 42/67 (62.7%), 17/67 (25.4%), and 8/67 (11.9%) patients, respectively.
Advanced PSC was present at baseline in 104 patients (58.7%). Neoplasms were observed in only
11 patients (6.2%). The majority of the patients (n=142, 80.2%) were treated with UDCA. After a
median follow-up of 70 (31-126) months, 22 (12.4%) patients died, and 58 (32.7%) underwent
LT. The follow-up time to LT or death was 39 (15-74) and 64+51 months, respectively. The
Kaplan—Meier survival estimate of the entire cohort is described in Figure 2. The 1- and 5-year

survival rates of these patients were 92.3+2.1% and 66.9+4.2%, respectively.

Factors associated with sex

Females with PSC had an older age at diagnosis (36 [23—45] vs. 29 [19—40] years in males,
p=0.046) and lower baseline bilirubin levels (1.2 [0.6—4.2] vs. 2.3 [0.9-7.6] times the upper limit
of normal in males, p=0.011) compared to their counterparts. No other clinical or laboratory
characteristics, including IBD and disease outcomes, were associated with sex, except the fact that
females had IBD diagnosis more frequently before (79.3% vs. 50.0%; p=0.007) and less frequently
after (6.9% vs. 39.5%; p=0.007) the detection of PSC than males.

Predictors of adverse outcomes

Univariate analysis of clinical and laboratory parameters associated with adverse outcomes
(death or LT), showed that symptomatic presentation, pruritus, weight loss, alkaline phosphatase,
total bilirubin, and advanced PSC at baseline were associated with adverse outcomes. In the
multivariable analysis, pruritus, total bilirubin, and advanced PSC were independently associated
with mortality or LT (Table 2). Other variables, including sex and the presence of concurrent IBD
or UDCA treatment, were not related to death and/or LT. Supplementary Table 1 shows the 5-
and 10-year survival free of death and/or LT for each of the categorical variables analyzed in Table

2.
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Discussion

This study evaluated 177 Brazilian patients diagnosed with PSC. Most patients were aged
20-39 years old, almost half of them were females, and less than 60% had concurrent IBD. The
majority of patients had symptoms at presentation and signs of advanced PSC. Females were
diagnosed at an older age with lower baseline bilirubin levels. The 1- and 5-year transplantation-
free survival rates were 92.3% and 66.9%, respectively, and the outcomes were independently

associated with baseline advanced liver disease, pruritus, and elevated bilirubin levels.

To our knowledge, this is the first study from Latin America to describe the demographics,
clinical characteristics and outcomes of patients with PSC [8]. Our findings are divergent from
those of previous reports from the United Kingdom [3, 34], the US [2, 35], and Scandinavia [4, 36,
37], which reported a marked male preponderance and a higher frequency of concurrent IBD
observed, respectively, in 62—68% and 62—81% of those patients with PSC, but consistent with
other studies from western and southern Europe and Asia [15, 22, 38], which have shown a higher
frequency of female patients with PSC and a lower prevalence of concurrent IBD. The largest study
to date on the phenotype of PSC was conducted by the International PSC Study Group, which
evaluated more than 7.000 patients with PSC [5]. In this study, 65.5% of the patients were male,
and 70% had concurrent IBD, but most of the patients were recruited from centers in northern
Europe, the British Isles, Germany, and North America. Different results were reported by a recent
meta-analysis that evaluated the global incidence and prevalence as well as the phenotype of
patients with PSC from different parts of the world [8]. The authors have described heterogeneity
in incidence and prevalence rates, which were generally much higher in reports from northern
Europe and North America than in southern Europe and Asia [8]. In these studies, male
predominance and frequency of IBD tended to be less marked in low-prevalence regions than in
high-prevalence regions such as northern Europe. The lower frequency of concurrent IBD in this
study was aligned with studies from southern Europe and Asia [11, 15, 18]. As reported elsewhere
[5, 8], UC was much more common than CD, but different from other reports [5, 39], no association
was found between sex and the occurrence of concurrent IBD. Mehta et al. also observed the
bimodal age distribution of PSC with relative peaks of age between 15 and 35 years [8]. These
findings were previously described in Japan, but different age peaks were observed in the third and

seventh decades of life. In this study, no bimodal distribution was observed since most of our
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patients were in the third to fourth decade of life, as previously described elsewhere [1, 3-5].
However, it is impossible to exclude the impact of referral bias since all of our patients were

recruited from hepatology centers that treat with liver disease in adults.

In this study, females with PSC were diagnosed at an older age compared to males and
probably had less advanced disease, considering their baseline levels of bilirubin. A previous study
have reported that females were significantly older at the time of disease presentation than males
[5] and had a less severe and progressive disease [5]. Based on these findings, it has been
hypothesized that the later onset of the disease and the milder course of PSC observed in females
may be due to a slower progression of the disease from subclinical disease to full-blown PSC [1,

5, 8, 23]. However, it must be noted that survival in this study was not associated with sex.

Survival in patients with PSC is highly variable due to several factors, including
demographics, the occurrence of symptoms, presence of large duct vs. small duct PSC, concurrent
IBD and/or cholangiocarcinoma, baseline bilirubin levels, clinical, biochemical, imaging and/or
histological signs of advanced disease, presence of portal hypertension, decompensated liver
disease, and access to LT [1, 7, 40, 41]. Few studies have been conducted on the natural history of
PSC in Latin America, Africa, and Asia [7], and there is still a gap in the knowledge of disease
outcomes in underrepresented regions. This study revealed a lower survival of the disease
compared to other cohorts of patients [41], particularly in those with advanced PSC, pruritus, and
higher baseline bilirubin levels. Compared to other reports [3, 6, 43, 15, 20, 22, 35, 36, 38, 39, 42],
a higher percentage of our patients underwent LT due to the presence of advanced disease at
baseline or possibly due to referral bias, as some of our patients were enrolled in tertiary care
centers with the availability of LT. Taken together, these findings may also highlight that the
diagnosis of PSC may be delayed in Brazil or not suspected or screened properly in patients with

IBD.

Interestingly, our reported frequency of cholangiocarcinoma was lower than that reported
in previous reports [44]. However, the prevalence of cholangiocarcinoma widely varies between
different studies, which can be due to the population evaluated (i.e., transplantation centers tend to
report a higher number of cases compared to population-based studies) or due to the diagnostic

method available in each healthcare facility, as there is a lack of accurate diagnostic modalities to
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detect early-stage cholangiocarcinoma and surveillance remains controversial between different

recommendations [1].

Our study has several limitations, considering its retrospective design and referral bias due
to the inclusion of more severe patients from tertiary care centers; however, to our knowledge, this
is the first large study addressing PSC characteristics and outcomes in Latin America, with a great
contribution not only to local practice but also to the knowledge of PSC expression and outcomes
in a multiethnic cohort of patients outside Europe and North America. Although the ethnicity or
race of the patients was not reported in this study, it is well described that Brazil has one of the
most heterogeneous genetic constitutions in the world, resulting from more than 500 years of
interethnic crosses [24]. Furthermore, although our study has assessed factors associated with
adverse outcomes in PSC, we did not use previously validated prognostic scores due to their limited
usage in clinical practice and lack of validation in the Brazilian population [1,41], which is

characterized for the first time in the literature.

In summary, PSC in Brazilians has a less pronounced male predominance and a lower
frequency of concurrent IBD. Females with PSC are diagnosed later in life than males and have a
less severe disease at diagnosis, considering baseline bilirubin levels. Survival appeared to be

worse, probably due to the more advanced disease at baseline.
Data Availability

All data analyzed during this study are available from the corresponding author upon reasonable

request.

Conflicts of Interest

The authors declare no conflict of interest.
Funding Statement

This work was supported by the Brazilian Society of Hepatology and Instituto Brasileiro do
Figado — IBRAFIG.



44

Acknowledgments

We acknowledge the support of the Brazilian Society of Hepatology.

Supplementary Materials

Supplementary Figure 1: Description of study entry decades for patients with primary sclerosing

cholangitis

Supplementary Table 1: Five and 10-year survival free of liver transplantation or death in patients

with PSC

References

(1]

T.H. Karlsen, T. Folseraas, D. Thorburn, and M. Vesterhus, “Primary sclerosing cholangitis — a
comprehensive review.,” Journal of Hepatology. vol. 67, no. 6, pp. 1298-1323, 2017.

R.H. Wiesner and N.F. LaRusso, “Clinicopathologic features of the syndrome of primary sclerosing
cholangitis.,” Gastroenterology. vol. 79, no. 2, pp. 200-206, 1980.

J.G.C. Kingham, N. Kochar, and M.B. Gravenor, “Incidence, clinical patterns, and outcomes of primary
sclerosing cholangitis in South Wales, United Kingdom.,” Gastroenterology. vol. 126, no. 7, pp. 1929-1930,
2004.

B. Lindkvist, M. Benito de Valle, B. Gullberg, and E. Bjérnsson, “Incidence and prevalence of primary
sclerosing cholangitis in a defined adult population in sweden.,” Hepatology. vol. 52, no. 2, pp. 571-577,
2010.

T.J. Weismiiller, P.J. Trivedi, A. Bergquist, et al., “Patient Age, Sex, and Inflammatory Bowel Disease
Phenotype Associate With Course of Primary Sclerosing Cholangitis.,” Gastroenterology. vol. 152, no. 8,
pp. 1975-1984.¢8, 2017.

N. Barner-Rasmussen, E. Pukkala, A. Jussila, and M. Farkkild, “Epidemiology, risk of malignancy and
patient survival in primary sclerosing cholangitis: a population-based study in Finland.,” Scandinavian
Journal of Gastroenterology. vol. 55, no. 1, pp. 74-81, 2020.

T.I. Mehta, S. Weissman, B.M. Fung, and J.H. Tabibian, “Geoepidemiologic variation in outcomes of
primary sclerosing cholangitis.,” World Journal of Hepatology. vol. 12, no. 4, pp. 116—124, 2020.

T.I. Mehta, S. Weissman, B.M. Fung, J. Sotiriadis, K.D. Lindor, and J.H. Tabibian, “Global Incidence,
Prevalence, and Features of Primary Sclerosing Cholangitis: A Systematic Review and Meta-Analysis.,”
Liver international : official journal of the International Association for the Study of the Liver. p. Ahead of
print, 2021.

S. Sarkar and C.L. Bowlus, “Primary Sclerosing Cholangitis: Multiple Phenotypes, Multiple Approaches.,”
Clinics in liver disease. vol. 20, no. 1, pp. 67-77, 2016.



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

45

A. Tanaka and H. Takikawa, “Geoepidemiology of primary sclerosing cholangitis: A critical review.,”
Journal of Autoimmunity. vol. 46, pp. 3540, 2013.

A. Escorsell, A. Parés, J. Rodés, J.A. Solis-Herruzo, M. Miras, and E. de la Morena, “Epidemiology of
primary sclerosing cholangitis in Spain. Spanish Association for the Study of the Liver.,” Journal of
hepatology. vol. 21, no. 5, pp. 787-91, 1994.

T.L. Ang, K.M. Fock, T.M. Ng, E.K. Teo, T.S. Chua, and J.Y.-L. Tan, “Clinical profile of primary
sclerosing cholangitis in Singapore.,” Journal of Gastroenterology and Hepatology. vol. 17, no. 8, pp. 908—
913, 2002.

B.D. Ye, S.-K. Yang, S.-J. Boo, et al., “Clinical characteristics of ulcerative colitis associated with primary
sclerosing cholangitis in Korea.,” Inflammatory Bowel Diseases. vol. 17, no. 9, pp. 1901-1906, 2011.

H. Takikawa and T. Manabe, “Primary sclerosing cholangitis in Japan - Analysis of 192 cases.,” Journal of
Gastroenterology. vol. 32, no. 1, pp. 134-137, 1997.

H. Takikawa, Y. Takamori, A. Tanaka, H. Kurihara, and Y. Nakanuma, “Analysis of 388 cases of primary
sclerosing cholangitis in JapanPresence of a subgroup without pancreatic involvement in older patients.,”
Hepatology Research. vol. 29, no. 3, pp. 153159, 2004.

N.A. Molodecky, H. Kareemi, R. Parab, et al., “Incidence of primary sclerosing cholangitis: A systematic
review and meta-analysis.,” Hepatology. vol. 53, no. 5, pp. 1590-1599, 2011.

I. Franceschet, N. Cazzagon, T. Del Ross, R. D’Inca, A. Buja, and A. Floreani, ‘“Primary sclerosing
cholangitis associated with inflammatory bowel disease: An observational study in a Southern Europe
population focusing on new therapeutic options.,” European Journal of Gastroenterology and Hepatology.
vol. 28, no. 5, pp. 508-513, 2016.

A. Minguez Sabater, I. Conde Amiel, P. Ladron Abia, S. Martinez Delgado, A. Camarasa Pérez, and M.
Berenguer, “Characteristics and impact of sex in a cohort of patients with primary sclerosing cholangitis:
Experience of a transplant center in the Mediterranean basin.,” Gastroenterologia y hepatologia. p. Ahead of
Print, 2021.

A. Garioud, P. Seksik, Y. Chrétien, et al., “Characteristics and clinical course of primary sclerosing
cholangitis in France: A prospective cohort study.,” European Journal of Gastroenterology and Hepatology.
vol. 22, no. 7, pp. 842-847, 2010.

H. Ataseven, E. Parlak, I. Yiiksel, et al., “Primary sclerosing cholangitis in Turkish patients: characteristic
features and prognosis.,” Hepatobiliary & pancreatic diseases international : HBPD INT. vol. 8, no. 3, pp.
312-5, 2009.

M. Hadizadeh, S.H. Abedi, H. Malekpour, et al., “Prevalence of inflammatory bowel disease among patients
with primary sclerosing cholangitis in Iran.,” Arab Journal of Gastroenterology. vol. 17, no. 1, pp. 17-19,
2016.

A. Tanaka, S. Tazuma, K. Okazaki, H. Tsubouchi, K. Inui, and H. Takikawa, “Nationwide survey for
primary sclerosing cholangitis and [gG4-related sclerosing cholangitis in Japan.,” Journal of Hepato-Biliary-
Pancreatic Sciences. vol. 21, no. 1, pp. 43-50, 2014.

A K. Lunder, J.R. Hov, A. Borthne, et al., “Prevalence of Sclerosing Cholangitis Detected by Magnetic
Resonance Cholangiography in Patients With Long-term Inflammatory Bowel Disease.,” Gastroenterology.
vol. 151, no. 4, pp. 660-669.¢e4, 2016.



[30]

[31]

[34]

[36]

[37]

46

S.R. Giolo, J.M.P. Soler, S.C. Greenway, et al., “Brazilian urban population genetic structure reveals a high
degree of admixture.,” European journal of human genetics : EJHG. vol. 20, no. 1, pp. 111-6, 2012.

G.G.L. Cangado, M.H. Braga, M.L.G. Ferraz, et al., “Anti-mitochondrial Antibody-Negative Primary Biliary
Cholangitis Is Part of the Same Spectrum of Classical Primary Biliary Cholangitis.,” Digestive Diseases and
Sciences. p. ahead of print, 2021.

R. Chapman, J. Fevery, A. Kalloo, et al., “Diagnosis and management of primary sclerosing cholangitis.,”
Hepatology. vol. 51, no. 2, pp. 660—-678, 2010.

C.A. Couto, D.R.B. Terrabuio, E.L.R. Cancado, et al., “Update of the Brazilian Society of Hepatology
recommendations for diagnosis and management of autoimmune diseases of the liver.,” Arquivos de
Gastroenterologia. vol. 56, no. 2, pp. 232-241, 2019.

K.D. Lindor, K. V. Kowdley, and E.M. Harrison, “ACG Clinical Guideline: Primary Sclerosing
Cholangitis.,” American Journal of Gastroenterology. vol. 110, no. 5, pp. 646—659, 2015.

K.M. Boberg, R.W. Chapman, G.M. Hirschfield, A.W. Lohse, M.P. Manns, and E. Schrumpf, “Overlap
syndromes: The International Autoimmune Hepatitis Group (IAIHG) position statement on a controversial
issue.,” Journal of Hepatology. vol. 54, no. 2, pp. 374-385, 2011.

F. Magro, P. Gionchetti, R. Eliakim, et al., “Third European Evidence-based Consensus on Diagnosis and
Management of Ulcerative Colitis. Part 1: Definitions, Diagnosis, Extra-intestinal Manifestations,
Pregnancy, Cancer Surveillance, Surgery, and Ileo-anal Pouch Disorders.,” Journal of Crohn’s & colitis. vol.
11, no. 6, pp. 649670, 2017.

F. Gomolloén, A. Dignass, V. Annese, et al., “3rd European Evidence-based Consensus on the Diagnosis and
Management of Crohn’s Disease 2016: Part 1: Diagnosis and Medical Management.,.” Journal of Crohn’s &
colitis. vol. 11, no. 1, pp. 3-25, 2017.

J. Ludwig, S.S. Barham, N.F. Larusso, L.R. Elveback, R.H. Wiesner, and J.T. McCall, “Morphologic
features of chronic hepatitis associated with primary sclerosing cholangitis and chronic ulcerative colitis.,”
Hepatology. vol. 1, no. 6, pp. 632-640, 1981.

R. de Franchis and Baveno VI Faculty, “Expanding consensus in portal hypertension: Report of the Baveno
VI Consensus Workshop: Stratifying risk and individualizing care for portal hypertension.,” Journal of
hepatology. vol. 63, no. 3, pp. 743-52, 2015.

E.C. Goode, A.B. Clark, G.F. Mells, et al., “Factors Associated With Outcomes of Patients With Primary
Sclerosing Cholangitis and Development and Validation of a Risk Scoring System.,” Hepatology. vol. 69,
no. 5, pp. 2120-2135, 2019.

K. Bambha, W.R. Kim, J. Talwalkar, et al., “Incidence, Clinical Spectrum, and Outcomes of Primary
Sclerosing Cholangitis in a United States Community.,” Gastroenterology. vol. 125, no. 5, pp. 1364-1369,
2003.

U. Broomé, R. Olsson, L. L66f, et al., “Natural history and prognostic factors in 305 Swedish patients with
primary sclerosing cholangitis.,” Gut. vol. 38, no. 4, pp. 610-615, 1996.

K.M. Boberg, E. Aadland, J. Jahnsen, N. Raknerud, M. Stiris, and H. Bell, “Incidence and prevalence of
primary biliary cirrhosis, primary sclerosing cholangitis, and autoimmune hepatitis in a norwegian
population.,” Scandinavian Journal of Gastroenterology. vol. 33, no. 1, pp. 99—103, 1998.



[38]

[39]

[40]

[41]

[42]

[43]

[44]

47

P. Tibdewal, P. Bhatt, A. Jain, D. Gupta, S. Bhatia, and A. Shukla, “Clinical profile and outcome of primary
sclerosing cholangitis: A single-centre experience from western India.,” Indian Journal of Gastroenterology.
vol. 38, no. 4, pp. 295-302, 2019.

E. Toy, S. Balasubramanian, C. Selmi, C.-S. Li, and C.L. Bowlus, “The prevalence, incidence and natural
history of primary sclerosing cholangitis in an ethnically diverse population.,” BMC gastroenterology. vol.
11, no. 1, p. 83,2011.

W.R. Takakura, J.H. Tabibian, and C.L. Bowlus, “The evolution of natural history of primary sclerosing
cholangitis.,” Current opinion in gastroenterology. vol. 33, no. 2, pp. 71-77, 2017.

A. Rabiee and M.G. Silveira, “Primary sclerosing cholangitis.,” Translational gastroenterology and
hepatology. vol. 6, p. 29, 2021.

T.R. Card, M. Solaymani-Dodaran, and J. West, “Incidence and mortality of primary sclerosing cholangitis
in the UK: A population-based cohort study.,” Journal of Hepatology. vol. 48, no. 6, pp. 939-944, 2008.

H. Liang, S. Manne, J. Shick, T. Lissoos, and P. Dolin, “Incidence, prevalence, and natural history of
primary sclerosing cholangitis in the United Kingdom.,” Medicine (United States). vol. 96, no. 24, p. 2017.

T. Folseraas, KM. Boberg. “Cancer risk and surveillance in primary sclerosing cholangitis.”, Clinics in liver
disease. vol. 20, no. 1, pp. 79-98, 2015.



48

Table 1: Demographics, clinical and laboratory features of patients with PSC according to

Sex
. All patients Male Female P-
Variables (n=177) (n=97) (n = 80) value
Age at diagnosis (years) 33 (21-42) 29 (19-40) 36 (23-45) 0.046"
Smoking 18 (10.2) 13 (13.4) 5(6.2) 0.107
Baseline clinical features
Asymptomatic 38 (21.5) 19 (19.6) 19 (23.8) 0.502'
Jaundice 93 (52.5) 53 (54.6) 40 (50.4) 0.538!
Pruritus 78 (44.1) 39 (40.2) 39 (48.8) 0.255!
Fatigue 54 (30.5) 29 (29.9) 25(31.3) 0.846'
Weight loss 44 (24.9) 28 (28.9) 16 (20.0) 0.174!
Baseline laboratory results (x ULN)
Aspartate aminotransferase 1.9 (1.2-3.2) 1.8 (1.3-3.3) 2.1(1.1-3.2) 0.472*
Alanine aminotransferase 1.7 (0.9-3.2) 1.7 (1.0-3.2) 1.7 (0.9-3.2) 0.997*
Alkaline phosphatase 2.6 (1.6-4.4) 2.7 (1.5-4.4) 2.4 (1.6-4.5) 0.989*
Gamma-glutamyl transferase 5.6(2.8-11.3) 5.6(2.7-10.7) 5.6(2.9-12.1)  0.970*
Total bilirubin 1.8 (0.7-6.1) 2.3 (0.9-7.6) 1.2 (0.6-4.2) 0.0114
Serum albumin (mg/dL) 3.8(3.1-4.3) 3.8(2.9-4.4) 3.8(3.3-4.1) 0.8974
Platelets count (x10%/mm?) 205 (120-300) 187 (101-286) 213 (126-314)  0.581*
Imaging findings
Small duct PSC 23 (13.0) 16 (16.5) 7 (8.8) 0.127!
Large duct PSC 154 (87.0) 81 (83.5) 73 (91.2) '
IBD investigated 133 (75.1) 73 (75.2) 60 (75.0) 0.968!
IBD 78 (58.6) 45 (61.6) 35 (55.0) 0.439!
Age at IBD diagnosis (years) 28 £ 14 26+ 12 32+16 0.097°
Ulcerative colitis 61 (78.2) 37 (82.2) 24 (72.7)
Crohn’s disease 13 (16.7) 7 (15.6) 6 (18.2) 0.414°
Indeterminate colitis 4(5.1) 1(2.2) 3(9.1)
Concurrent disorders
Seronegative rheumatoid arthritis 7 (4.0) 2(2.1) 5(6.3) 0.247?
Cholelithiasis 29 (16.4) 15 (15.5) 14 (17.5) 0.716'
Gallbladder polyps 2(1.1) 1(1.0) 1(1.3) >0.9992
All cancers 11 (6.2) 6(6.2) 5(6.3) >0.9992
Colorectal cancer 3(27.3) 2(33.3) 1 (20.0)
Liver and biliary tract 3(27.3) 1(16.7) 2 (40.0) 0.673*
Others 5(45.5) 3 (50.0) 2 (40.0)
UDCA treatment 142 (80.2) 78 (80.4) 64 (80.0) 0.945!
Advanced PSC 104 (58.7) 59 (55.7) 38 (53.5) 0.779!
Ludwig score I1I/IV 28/66 (42.4) 18/37 (48.6) 10/29 (34.5) 0.131?
Esophagogastric varices 77 (43.5) 47 (48.5) 30 (37.5) 0.143!
Splenomegaly 39 (22.0) 22 (22.7) 17 (21.3) 0.819!
Low platelet counts 52 (29.4) 29 (29.9) 23 (28.7) 0.868!
Variceal bleeding 31(17.5) 16 (16.5) 15 (18.8) 0.694!
Hepatic encephalopathy 26 (14.7) 17 (17.5) 9(11.3) 0.240"
Ascites 54 (30.5) 29 (29.9) 25(31.3) 0.846'



49

Follow-up time (months) 70 (31-126) 64 (26-115) 76 (40-140) 0.2024
Liver transplantation 58 (32.8) 32 (33.0) 26 (32.5) 0.945!
Follow-up until transplantation (months) 39 (15-74) 42 (13-76) 33 (16-75) 0.953*
Mortality 22 (12.4) 14 (14.4) 8 (10.0) 0.374!
Follow-up until death (months) 64 +51 54 +48 82+ 58 0.306°

Data are expressed as absolute number (percentage), median (interquartile range) or mean =+ standard deviation. IBD,
inflammatory bowel disease; PSC, primary sclerosing cholangitis; UDCA, ursodeoxycholic acid; ULN, upper limit of
normal; 'Chi-square test; “Fisher’s exact test; *Student t test; “Mann-Whitney test.



Figure 1: Distribution of patients’ age at PSC diagnosis according to sex (n = 177)
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Figure 2: Kaplan-Meier curves of transplant-free survival of patients with PSC (n =177)
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Table 2: Factors associated with adverse outcomes, either liver transplantation or death, in

patients with PSC.
Univariate Multivariable
Variables
HR (95%CTI) P-value HR (95%CTI) P-value

Female sex 0.82 (0.50-1.33) 0.422
Age at diagnosis (years) 1.01 (0.99-1.02) 0.399
Baseline clinical features

Asymptomatic 0.24 (0.09-0.59) 0.002

Pruritus 2.37 (1.45-3.88) 0.001 1.88 (1.09-3.23) 0.023

Fatigue 1.61 (0.96-2.71) 0.071

Weight loss 1.95 (1.17-3.25) 0.011
Laboratory at baseline (x ULN)

Alkaline phosphatase 1.02 (1.00-1.05) 0.043

Total bilirubin 1.10 (1.07-1.14) <0.001 1.08 (1.05-1.12) <0.001
Small duct PSC 0.69 (0.31-1.53) 0.369
IBD 1.39 (0.81-2.39) 0.229
UDCA treatment 0.70 (0.40-1.23) 0.221
Advanced PSC 5.89 (2.91-11.93) <0.001 6.12 (2.73-13.71) <0.001

Data are expressed as absolute number (percentage) or median (interquartile range). CI, confidence interval; HR,
hazard ratio; IBD, inflammatory bowel disease; PSC, primary sclerosing cholangitis; UDCA, ursodeoxycholic acid,
ULN, upper limit of normal. Cox regression was performed.
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Supplementary Figure 1: Description of Study Entry Decades for Patients with Primary
Sclerosing Cholangitis (n = 177)

Study Entry Decades

1991-2001
2%

Study decades entry: 1991-2001 (n=4), 2001-2011 (n=56) and 2011-2021 (n=117).
Frequency of adverse outcomes (i.e., liver transplantation or death) occurrence for each decade: 1991-2001,
75.0%; 2001-2011, 50.0%; 2011-2021, 29.9% (p = 0.008, Fisher’s exact test).



Supplementary Table 1: Five and 10-year survival free of liver
transplantation or death in patients with PSC.

Survival
Variables Events (%) (% 5D)
5-years 10-years  P-value
Overall 66 66.9+42 468+54 -
Sex
Female 28(42.4) 73.1+£55 499+8.1
Male 38(57.6) 62.8+58 449+74 0419
Symptoms at presentation
Asymptomatic 5(7.6) 92.7+£52 66.1+£14.6 0.001
Symptomatic 61(924) 60.5+48 42.1+57
Pruritus
Yes 38(57.6) 51.3+£66 352+73
No 28 (42.4)  79.6+4.7 56.0+7.7 <0001
Fatigue
Yes 22(33.3) 56.2+8.5 41.5+9.7
No 44 (66.7) 70.5+4.6 494+6.6 0.067
Weight Loss
Yes 23(34.8) 48.1+£8.5 32.1+£8.9
No 43(65.2) T44+44 524+6.6 0.009
Small duct PSC
Yes 7 (10.6) 79.2+£9.6 5634158
No 59(89.4) 66.1+44 463+5.8 0363
IBD
Yes 34/56 (60.7) 57.7+6.7 42.8+84 0924
No 22/56 (39.3) 70.6+6.7 42.1+9.3
UDCA treatment
Yes 50(75.8) 68.5+4.5 48.2=x6.1 0216
No 16 (24.2) 643+8.7 442+11.5
Advanced PSC
Yes 57(86.4) 544+54 282+6.2
<0.001
No 9 (13.6) 88.0+50 805+7.1

Data are expressed as absolute number (percentage) or percentage (standard
deviation). IBD, inflammatory bowel disease; PSC, primary sclerosing cholangitis;
SD, standard deviation; UDCA, ursodeoxycholic acid; ULN, upper limit of normal.
Kaplan-Meier estimate and log-rank test were performed.

54



55

VI. CONSIDERACOES FINAIS

Este estudo descreveu a primeira casuistica latino-americana de CEP por meio de um inquérito
multicéntrico brasileiro. Observou-se que nesta amostra houve predominancia menos pronunciada
do sexo masculino, além de menor frequéncia de DII associada, quando comparado com casuisticas
caucasianas. A maioria dos pacientes teve apresentacao sintomatica e estigmas de hepatopatia
avangada. Mulheres foram diagnosticadas com uma idade mais avangada e com menores niveis de
bilirrubina sérica que os homens, o que pode sugerir uma doenca mais quiescente no sexo feminino,
embora a sobrevida entre os sexos seja semelhante. A sobrevida livre de transplante hepatico esteve
associada com a presenca de hepatopatia avangada, prurido e niveis elevados de bilirrubinas no
momento do diagnostico da CEP. Estratégias de diagndstico e referenciamento precoce podem ser
importantes na populacao estudada a fim de reduzir as taxas de descompensagao e de mortalidade

na CEP.

Além dos resultados descritos nesta dissertagdo de mestrado, o projeto do inquérito brasileiro de
doencas colestaticas autoimunes, do qual fui colaborador, também gerou outras produgdes. A tese
de doutorado de Guilherme Grossi Lopes Cancado (2020-2022) se baseou em um banco de dados
multicéntrico de colangite biliar primaria, atualmente com 562 pacientes, que gerou cinco artigos
cientificos publicados em revistas internacionais, dos quais participei. Para os Congressos
Brasileiros de Hepatologia de 2019, 2021 e 2023 foram produzidos cinco trabalhos orais e dois
posteres, além da conquista do “Prémio Jovem Pesquisador” em 2023 pelo trabalho “Fatores
Clinicos e Prognoésticos Associados a Doenga Inflamatéria Intestinal em Pacientes com Colangite
Esclerosante Primdria: Dados do Inquérito Brasileiro de Doengas Colestaticas Autoimunes”
apresentado por mim. Um artigo cientifico que aborda dados de recidiva da CEP pos-transplante
hepatico ja estd em preparacao para submissao em revista internacional. O trabalho premiado sera
complementado pela producdo de um artigo cientifico que abordard a associagdo de CEP e DII.
Por ultimo, o banco de dados de CEP recebeu inclusao de novos centros participantes e atualizagao
dos centros anteriores, contando atualmente com 428 pacientes de 25 centros de hepatologia de

todas regides do pais.



VII. ANEXOI

Tabela: Caracteristicas clinicas da colangite esclerosante primaria em diferentes coortes

Autor (ano) Pais N Homem .Idadfs a0 DII CEP de pequenos Assintomaticos Cirrose Follow- TX Obito
(%) diagnostico (%) ductos (%) (%) (%) up (%) (%)
Nardelli (2021 Brasil 177 54.8 33 58.6 13.0 21.5 58.7 70 m 32.8 12.4
Wiesner (1989) EUA 174 66.0 40+ 13 71.0 0.0 21.0 —~ 6a - 34.0
Bambha (2003) EUA 22 68.0 40 (34-50) 73.0 14.0 56.0 - 6a 13.6 18.2
Kaplan (2007) Canadd | 49 55.1 41 (29-60) 67.3 16.3 57.1 4.1 -
Toy (2011) EUA 169 59.8 44 +17 64.5 13.0 13.0
—
Broomé (1996) Suécia | 305 64.0 81.0 28.0 44.0 22.0 63 m 11.0 14.0
Boberg (1998) Noruega 17 70.6 37 (14-67) 71.0 — — 11.8 — - —
Kingham (2004) UK 53 62.0 52 62.0 2.0 21.0 - 75a 15.1 283
Card (2008) UK 223 63.2 55 48.4 - - - - 6.7 24.7
Lindkvist (2010) Suécia | 199 71.4 39 (18-77) 76.4 10.1 533 - - - -
Liang (2017) UK 250 63.2 54+ 18 54.0 - - 6.4 61 m 5.3 25.2
Bamei'z%?sgr;m“en Finlandia | 580 | 543 41417 67.6 - - - - 78 1T
Goode (2019) 1001 63.8 72.5 148a | 278 7.9
—
Escorsell (1994) Espanha 60.0 46.0 16.0
Garioud (2010 Franga | 150 63.3 44 60.0 4.0 48.0 16.5 39a 16.7 6.7
Boonstra (2013) | Holanda | 590 64.0 39+ 15 68.0 9.0 - - 92m 15.9 16.4
Franceschet (2016) Italia 92 543 32+ 14 53.3 1.1 — — 104 m 15.2 10.9
Guerra (2019) Espanha | 277 69.7 33+ 15 100.0 32.9 64.6 - 67 m 12.6 6.5
Carbone (2020) Italia 502 60.2 38+ 18 - - — - — - 5.0
Sabater (2021 Espanha | 55 56.0 37 45.0 21.0 63.0 33.3 7a 25.0 -
Kochhar (1996) India 18 61.1 39+ 16 50.0 0.0 16.7 27.8 20 m - 36.4
Ang (2002) Cingapura | 10 90.0 51+ 10 20.0 0.0 20.0 10.0 6.6a 0.0 10.0
Takiwaka (2004) Japio 388 59.0 47 37.0 1.6 — 23.0 10.0 17.0
Ataseven (2009) | Turquia | 35 60.0 42 62.9 0.0 51.7 20.0 59m 14.3 17.1
Tanaka (2013) Japao 197 54.0 48 34.0 — 55.0 — 2.7a 26.7 15.0
Hadizadeh (2016) Ird 154 63.0 40 62.3 1.3 - 11.6 - - -
Tibdewal (2019) india 28 64.3 31 43.0 33.0 10.7 39.0 24 m 10.7 357
Liu (2016) Australia | 208 61.0 41 77.0 5.0 - 50.0 8a - 12.0

A., anos; CEP, colangite esclerosante primaria; DII, doeng¢a inflamatoria intestinal; EUA, Estados Unidos da América; M., meses; UK, Reino Unido.
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