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RESUMO

O carcinoma hepatocelular € uma neoplasia de alta mortalidade e sua incidéncia
vem crescendo globalmente apesar de haver métodos de prevencéo e rastreamento
eficientes. O tratamento de escolha em pacientes em estadio inicial, com cirrose
avancada € o transplante hepatico, no entanto, a recorréncia tumoral ainda é um
problema. A invasdo vascular microscopica € um fator determinante na recorréncia
do tumor e na sobrevida dos pacientes apds o transplante. O presente estudo
avaliou variaveis clinicas e histopatolégicas como preditores de invasdo vascular.
Para tal, foram incluidos 107 (76 homens, 71%) pacientes submetidos ao transplante
hepatico entre julho de 2001 e dezembro de 2010 e avaliados retrospectivamente
seus prontudrios médicos para obtencdo das informacdes clinicas (etiologia da
cirrose, histéria de tabagismo e diabetes mellitus, escore de Child-Pugh e escore
MELD) e laboratoriais (alfafetoproteina, creatinina, bilirrubina total, alboumina e RNI).
Foi realizada revisdo histolégica das laminas coradas em hematoxilina-eosina por
um Unico patologista especialista em histologia hepatica para determinacédo de
invasdo vascular e demais variaveis histoldgicas (presenca de fibrose, esteatose,
necrose e inflamacdo no parénquima tumoral e classificacdo do grau de
diferenciacdo histolégica, indice mitético e tipo histolégico). A média de idade foi
56,8 (+8,7) e a recorréncia tumoral 12,9%. A sobrevida em um, trés e cinco anos foi
75,0%, 71,4% e 67,5%, respectivamente. Na andlise multivariada as variaveis
independentes associadas a invasao vascular microscopica foram grau histologico
(p < 0,001; OR 3,16; IC 1,525 a 4,156) e indice mitético (p = 0,046; OR 2,56; IC
1,061 a 6,451). Este resultado ressalta a importancia de se discutir a realizacdo de
biépsia hepética antes do tratamento, uma vez que grau de diferenciacao histolégica
e indice mitético, fatores preditores de invasdo vascular microscopica, podem ser

identificados pela mesma.
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ABSTRACT

Background: Microvascular invasion (MVI) is a well-known risk factor for
hepatocellular carcinoma (HCC) recurrence and mortality after liver transplantation
(LT). The aim of this study was to determine clinicopathological predictive factors
associated with MVI.

Methods: Records of all patients who underwent LT with HCC at Hospital das
Clinicas da Universidade Federal de Minas Gerais, between July 2001 and
December 2010, were reviewed. Laboratory tests, clinical and demographic data
were obtained. Histopathological review of the hematoxylin and eosin specimens was
performed by a single liver pathologist.

Results: A total of 107 patients were included, 76 male (71%) and the mean age was
56.8 (£8.7). Tumor recurrence rate was 12.9%. One, three and five years overall
survival was 75.0, 71.4 and 67.5% respectively. Only tumor recurrence was
associated with mortality (p=0.038; OR= 2.54; Cl 1.052 to 6.106). Mitotic index,
histological grade, tumor architecture, alpha-fetoprotein and tumor fibrosis were
included in the multivariate model. Significant independent predictors of MVI on
logistic regression analysis were histological grade and mitotic index (p < 0.001; OR
3.16; Cl 1.525 t0 4.156 and p = 0.046; OR 2.56; CI 1.061 to 6.451 respectively).
Discussion: Mitotic index and histological grade are good predictors of MVI. No
other risk factor was identified in the logistic regression. These results highlight the
importance of discussing pre transplantation liver biopsy to access prognosis and

define treatment modalities in the setting of LT.
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1 INTRODUCAO

Dentre as causas de neoplasia em geral, as neoplasias primarias do figado
sdo a sétima mais frequente em homens e a quinta nas mulheres (1). O carcinoma
hepatocelular (CHC) representa 70 a 85% das neoplasias primarias do figado e sua
incidéncia esta aumentando globalmente. Apesar de haver métodos de prevencéo e
rastreamento eficientes, ainda € responsavel por altos indices de mortalidade.

O tratamento varia conforme o estadio da doenca, e o transplante hepatico
(TH) é a escolha em casos selecionados, em fase inicial. Entretanto, a recidiva
tumoral e a mortalidade ainda séo fatores preocupantes no tratamento do CHC.
Apesar de critérios restritos para a realizacdo do TH, a recorréncia do CHC chega a
18% (2). A invasao vascular microscopica € um dos determinantes dos resultados
apos o TH ou resseccédo cirtrgica do CHC (3). Diante da importancia da invasao
vascular microscoépica, identificada em varios estudos como principal fator
progndéstico apds a resseccao cirdrgica do CHC e ap6s o TH, e da impossibilidade
de detecta-la pré-tratamento, torna-se desejavel o estudo de marcadores da mesma.
Neste contexto, insere-se 0 presente estudo, no qual é feita andlise histoldgica e
clinica de fatores preditivos da invasé@o vascular em pacientes submetidos ao TH no
Hospital das Clinicas (HC) da Universidade Federal de Minas Gerais (UFMG).
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2 ANTECEDENTES CIENTIFICOS

2.1 Carcinoma hepatocelular

2.1.1 Incidéncia e prevaléncia

As neoplasias primarias do figado sdo o sexto cancer mais frequente
mundialmente e representam a terceira causa de mortalidade relacionada a cancer
(4). O CHC constitui cerca de 70 a 90% das neoplasias primarias do figado (5, 6).

A incidéncia do CHC eleva-se progressivamente com o0 aumento da idade;
raramente ocorre antes de 40 anos, sendo observado um pico de incidéncia aos 70
anos aproximadamente. As taxas de cancer de figado em homems sdo duas a
qguatro vezes maiores do que nas mulheres (7). Nos individuos com cirrose hepatica,

0 CHC é a principal causa de morte (8).

2.1.2 Fatores de risco

Os fatores de risco para o CHC, em 90% dos casos, estdo associados ao
desenvolvimento ou progresséo da cirrose hepatica e incluem: infeccao pelos virus
da hepatite B (VHB) ou C (VHC), hepatopatia alcodlica e esteatohepatite néo-
alcodlica. Causas menos comuns compreendem hemocromatose hereditaria,
deficiéncia de alfa-1-antitripsina, hepatite autoimune, algumas porfirias e doenca de
Wilson (7). A exposicdo dietética a aflatoxina B1, derivada dos fungos Aspergillus
flavus e A. parasiticus é importante cofator na oncogénese do CHC em algumas
partes da Africa e Asia. Estudos epidemiolégicos mostraram forte associagéo entre
exposicao a aflatoxina B1 e mutacfes no gen supressor tumoral p53 e a ocorréncia

de CHC, especialmente em pacientes infectados pelo VHB (6).

13



Diabetes melitus é fator de risco independente para o desenvolvimento de
HCC (9) e o tabagismo, um importante cofator (10). Marcadores indiretos de
disfuncéo hepatica e hipertenséo portal, tais como contagem de plaquetas abaixo de
75.000/mm?, atividade de protrombina menor que 75%, associados a idade mais
avancada, ao sexo masculino e ao anti-HCV positivo sédo preditores do

desenvolvimento do CHC em pacientes cirroticos (11).

2.1.3 Rastreamento e vigilancia

A vigilancia do CHC é realizada com o intuito de reducdo da mortalidade
relacionada ao céncer e trata-se de rastreamento periddico realizado em pacientes
de risco. E amplamente utilizada apesar de pouca evidéncia de beneficio (12). O
anico estudo randomizado no qual se comparou o0 resultado da realizacdo de
vigilancia por ultrassonografia (US) e dosagem sérica de alfafetoproteina (AFP), a
cada seis meses, com a nao realizagéo de vigilancia foi feito na China, em pacientes
com marcadores de infeccdo pelo VHB, obtendo-se reducdo de 37% na mortalidade
no grupo submetido & vigilancia (13).

O método de imagem de escolha para o rastreamento é a US, por ser nao-
invasivo e amplamente disponivel. A sua sensibilidade para deteccdo precoce do
CHC em cirréticos é aproximadamente 70% (14). O uso combinado da US e
dosagem de AFP se mostrou pouco eficiente, aumentando o nimero de casos falso-
positivos e os custos da vigilancia (15). Desta maneira, a American Association for
the Study of Liver Diseases (AASLD) e a European Association for the Study of Liver
(EASL) ndo recomendam a dosagem deste marcador no rastreamento do CHC (12,
16).

A recomendacao atual da EASL é de que o rastreamento seja empregado em
cirréticos Child-Pugh A e B, em cirréticos Child-Pugh C quando estiverem alocados
em fila de TH, em portadores do VHB néo-cirréticos com hepatite em atividade ou
qgue tenham historia familiar positiva para CHC e em pacientes com VHC e fibrose

hepética avancada (16).
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2.1.4 Diagnéstico

O diagnostico do CHC é realizado, cada vez mais, por meio de métodos nao-
invasivos, tomografia computadorizada com contraste (TC) ou a ressonancia nuclear
magnética (RNM), seguindo-se critérios radioldgicos bem definidos. Por se tratar de
tumor hipervascular, suprido pela artéria hepatica, o CHC contrasta-se mais em
relacdo ao restante do parénquima hepatico na fase arterial da administracdo de
contraste. Na fase venosa tardia, o CHC contrasta-se menos por nao ter suprimento
portal, fendbmeno denominado “washout” (17, 18). A presenca de captacdo de
contraste na fase arterial seguida de “washout” na fase portal tardia € altamente
especifica para o CHC.

No6dulos maiores do que um centimetro (cm), descobertos durante o
rastreamento em pacientes cirréticos, e que apresentam caracteristicas tipicas dos
critérios ndo-invasivos a TC ou a RNM podem ser diagnosticados como CHC (19).
Desta maneira, a bidpsia hepatica para o diagnostico de CHC limita-se aos
individuos que apresentam nédulos hepéticos de tamanho igual ou superior a um cm
e exames de imagem inconclusivos em relacao aos critérios ndo-invasivos.

Em nodulos menores de um cm, a US devera ser repetida a cada trés meses
até que o tumor apresente crescimento superior a esta dimensado, quando entdo
uma TC ou RNM deverédo ser realizadas para concluséo diagnéstica. Caso o nodulo
mantenha-se estavel por periodo de 18 meses, o0 paciente devera retornar ao
rastreamento periddico semestral (20).

2.1.5 Estadiamento

7

Atualmente, o sistema de classificacdo do CHC mais utilizado é o da
Barcelona Clinic Liver Cancer (BCLC) segundo o qual os pacientes sédo subdivididos
em cinco estadios (0, A, B, C e D), de acordo com variaveis progndsticas pré-

estabelecidas e alocados em grupos de tratamento (16).
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1-Estadio O: presenga de nodulo Unico menor ou iguais a dois cm de diametro
sem evidéncias de invasdo vascular, em paciente em boa condicdo de saude e
funcdo hepatica preservada (Child Pugh A). Estes pacientes podem ser submetidos
a resseccao hepatica do segmento acometido.

2- Estadio A: pacientes que apresentam tumores Unicos maiores de dois cm e
que ndo ultrapassem cinco ou até trés nédulos de até trés cm de diametro, em boa
condicao de saude, Child Pugh A ou B. Estes individuos séo candidatos ao TH.

3- Estadio B (intermediario): pacientes com doenca multifocal, assintomaticos,
sem evidéncias de metdstases extra-hepaticas. S&o candidatos a
guimioembolizacdo transarterial.

4- Estadio C (avancado): pacientes com doenca multifocal, com sintomas
relacionados ao céancer, com evidéncia de invasao da veia porta ou metastases
extra-hepaticas. Podem receber quimioterapia sistémica com sorafenibe (Nexavar®)
para tratamento paliativo, desde que sejam classificados como Child-Pugh A.

5- Estadio D (terminal): pacientes que se apresentam muito debilitados pelo

tumor.

2.1.6 Indicacdo e priorizacdo ao transplante hepéatico em individuos com

carcinoma hepatocelular

Mazzafero e col. (1996) demonstraram que pacientes com tumores solitarios
de tamanho menor ou igual a cinco cm ou com até trés lesées menores ou iguais a
trés cm apresentam maior sobrevida apos o transplante, sobrevida que se equipara
a de pacientes transplantados por outras indicacdes. A partir deste estudo ficaram
estabelecidos, entdo, critérios de selecdo de candidatos com CHC para o TH,
chamados “critérios de Milao”(21). Estes critérios tém sido amplamente utilizados por
diversos grupos de transplante.

A United Network for Organ Sharing (UNOS) desenvolveu e adotou um
sistema de prioridades para alocacdo dos candidatos ao TH baseado no escore
Model of End-Stage Liver Disease (MELD) que, originalmente, foi criado para

predizer a sobrevida de pacientes submetidos a derivacdo intra-hepatica
16



portossistémica transjugular (TIPS) (22, 23). De acordo com o MELD, pacientes com
CHC de até dois cm de diametro recebem 22 pontos e aqueles com até trés nodulos
de até trés cm recebem 29 pontos, obtendo, assim, prioridade para o transplante.
Um modelo prognéstico chamado METROTICKET foi desenvolvido por
Mazzaferro e col. (2009) na tentativa de estratificar melhor quanto a sobrevida os
critérios de selecdo para o TH e torna-los menos excludentes (24). O modelo leva
em consideracdo o tamanho e o nimero de nédulos tumorais e estratifica 0s grupos
de individuos considerando a sobrevida em trés e cinco anos. Os pesquisadores
identificaram um subgrupo de pacientes que excediam os critérios de Mildo, mas
apresentavam sobrevida em cinco anos de pelo menos 70%, semelhante aquela dos

pacientes dentro deste critério.

2.1.7 Caracteristicas histoldégicas e prognostico

A sobrevida ap0s a resseccdao cirirgica ou TH para o tratamento do CHC esta
intimamente relacionada a recorréncia do tumor (25). Desta maneira, as
caracteristicas clinicas e histopatolégicas do CHC sdo amplamente estudadas na
tentativa de se obter melhores resultados de sobrevida.

A invasdo vascular microscopica € a caracteristica histolégica com maior
influéncia no prognéstico apés a resseccao cirargica do CHC ou apds o TH (26-28).
E caracterizada pela presenca de @mbolo tumoral em ramos da veia central, da veia
porta ou dos vasos da pseudo-capsula fibrosa tumoral (29). A presenca de invasao
vascular microscopica esta associada ao tamanho do tumor, tendo sido descrita em
30% dos tumores medindo dois cm e em até 50 % de tumores com cinco cm (3).
Parfitti e col. (2005) desenvolveram escore patolégico de predicao de recorréncia do
CHC ap6s o TH baseado na andlise de variaveis clinicas e histolégicas do tumor. A
invasdo vascular microscoépica foi o melhor preditor de recorréncia tumoral, no
entanto, o tamanho do tumor, o grau histoldgico, e a presenca de microssateliose e
células gigantes também foram preditores independentes de recorréncia (30). Um

estudo brasileiro que incluiu 45 pacientes transplantados por CHC demonstrou que a
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invasdo vascular foi melhor preditor de recorréncia que tamanho e numero de
nodulos (31).

O grau de diferenciacao histologica do tumor, classificado de | a IV, varia de
bem diferenciado a indiferenciado, de acordo com a classificacdo sugerida por
Edmondson e Steiner (32). Sabe-se que tumores de alto grau (indiferenciados)
influenciam a sobrevida apos a ressec¢do do CHC e apdés o TH (33, 34). Jonas e
col. (2001), por exemplo, descreveram sobrevida de cinco anos, em 84% dos
pacientes com CHC bem diferenciados submetidos ao TH, comparada a 41%, em
pacientes com tumor pouco diferenciado (35). A despeito do nimero e do tamanho
de nddulos tumorais, o grupo de transplante da Universidade de Toronto indica
transplante para pacientes fora dos critérios de Mildo quando a bidpsia hepatica
assegura que a lesdo dominante ndo € pouco diferenciada e obtiveram bons
resultados, sem reducao de sobrevida (36). Outros grupos também utilizam biopsia
hepatica pré-transplante tornando pacientes com tumores irressecaveis, bem a
moderadamente diferenciados, candidatos ao TH (33).

Diversas caracteristicas histolégicas ja foram estudadas na busca de
indicadores prognoésticos. O alto indice mitotico, por exemplo, ja foi associado a pior
indice de sobrevida apés a resseccao cirtrgica do CHC (37). Lauwers e col. (2002)
investigaram as variaveis indice mitdtico, necrose tumoral, invasdo vascular
microscopica, grau de diferenciacdo histoldgica, arquitetura tumoral e pleomorfismo
nuclear na predicdo de sobrevida (38). A analise univariada, a presenca de invaséo
vascular, alto indice mitético e tumores de alto grau relacionaram-se com pior
sobrevida. Por outro lado, & analise multivariada, apenas a invaséo vascular e o grau

de diferenciacao histolégica mantiveram-se como preditores de pior prognastico.
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3 OBJETIVOS

3.1 Objetivo geral

Investigar associacdo entre dados clinicos e caracteristicas patoldgicas do
CHC e a ocorréncia de invasdo vascular microscopica e sobrevida, em pacientes
submetidos ao TH no HC da UFMG.

3.2 Objetivos especificos

Investigar a associacdo entre dados clinico-demogréficos, laboratoriais e
histopatolégicos do CHC e presenca de invasao vascular microscopica e recorréncia

e sobrevida ap6s o TH.
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4 METODOS

4.1 Delineamento do estudo

Trata-se de estudo de série de casos no qual foram avaliados parametros
clinicos e histologicos de pacientes com CHC submetidos ao TH no HC da UFMG no
periodo de julho de 2001 a dezembro de 2010.

4.2 Selecao dos casos e coleta dos dados clinicos

Foram incluidos 107 casos de CHC identificados através do prontuario
eletrbnico do ambulatério de TH do HC da UFMG. Neste servico 0s pacientes sao
selecionados por meio dos critérios de Mildo e séo alocados em fila de acordo com o
escore de MELD.

Foram revistos os prontuarios médicos dos pacientes incluidos para obtencao
das informacdes clinicas.

O diagnéstico das hepatopatias néo foi revisto, portanto, a etiologia aceita foi
aquela descrita pelo médico que atendeu o paciente previamente, seguindo-se o
protocolo de abordagem diagndstica utilizado pelo Grupo de Transplante de Orgios
do HC da UFMG, o qual inclui sorologias para hepatites virais, cinética do ferro e
autoanticorpos.

Foi revista a historia pregressa e classificados como tabagistas, aqueles que
fumavam a época do transplante ou que haviam interrompido o habito h4 menos de
um ano. Pacientes com diagndstico prévio de diabetes mellitus ou que estavam em
uso de insulina ou hipoglicemiantes orais foram considerados diabéticos.

Foram obtidos do prontuario médico a classificacdo de Child-Pugh e escore
MELD, assim como 0s seguintes exames laboratoriais: creatinina, AFP, albumina,
bilirrubina total e RNI.
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4.3 Avaliacao histologica

A avaliacao histologica foi realizada por um Unico patologista que reviu as
laminas coradas em hematoxilina-eosina (HE) e descrita de acordo com o protocolo
desenvolvido como parte deste estudo (Apéndice B).

As variaveis fibrose e necrose foram classificadas em presente ou ausente
no parénquima tumoral. A esteatose foi considerada positiva quando presente em
mais de 5% das células do parénquima tumoral.

Inflamacao tumoral foi considerada positiva quando havia mais de cinco
células inflamatorias por campo de grande aumento, em 10 campos de grande
aumento consecutivos.

Atividade mitética foi avaliada através da exploracdo de 10 campos de
grande aumento consecutivos e graduada em baixa, quando havia até duas figuras
de mitose, ou, em alta, quando havia trés ou mais figuras de mitose por campo de
grande aumento.

A arquitetura tumoral foi classificada de acordo com o tipo predominante do
tumor como trabecular, pseudoglandular e sélido*. O padr&o trabecular caracteriza-
se por crescimento em corddes ou placas com espessura de duas ou mais células
(Figura 1). O pseudoacinar (pseudoglandular) apresenta formacdo de espacos
glanduliformes de células com aspecto de hepatécitos (Figura 2). O padrdo soélido
apresenta-se com crescimento compacto das células tumorais com poucos espagos

vasculares reconheciveis (Figura 3).

1 Bacchi C, Almeida P, Franco M. Manual de padronizacdo de laudos histopatoldgicos. Rio de
Janeiro1999.
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Figura 2: Carcinoma hepatocelular padrao pseudoglandular.
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Figura 3: Carcinoma hepatocelular padréo sélido.

O grau de diferenciacdo histologica predominante segundo Edmondson e
Steiner foi classificado de | a IV e agrupado em | e I, bem diferenciados (células
tumorais semelhantes ao hepatdcito, citoplasma acidofilo e nucleos de tamanho
normais a levemente aumentados, semelhante ao padrdo trabecular), e Ill e 1V,
pouco diferenciados, (nucleos hipercromaticos de tamanhos variados, citoplasma

menos aciddéfilo)? (Figuras 4 e 5, respectivamente).

2 Edmondson HA, Steiner PE. Primary carcinoma of the liver: a study of 100 cases among 48,900
necropsies. Cancer. 1954;7(3):462-503.
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Carcinoma hepatocelular bem diferenciado

Figura 4

Carcinoma hepatocelular pouco diferenciado.

Figura
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A invasdo vascular microscopica foi definida pela presenca de émbolo
tumoral na veia central, na veia porta ou nos vasos da pseudocépsula fibrosa

tumoral e foi avaliada em cortes rotineiros corados em HE®.

4.4 Andlise estatistica

Os dados coletados foram digitados em banco de dados criados em Excel
14.0 (Microsoft Office 2010) e as analises estatisticas foram realizadas utilizando-se
o software SPSS versao 18.0 (SPSS Inc., Chicago, IL, USA).

Os resultados foram descritos por meio de frequéncias e porcentagens para
as varaveis categéricas e de medidas de tendéncia central (médias e medianas) e
de dispersdo (desvio padrdo e intervalo interquartilico) para as variaveis
guantitativas.

Para a andlise univariada, empregou-se o teste qui-quadrado (x°) ou teste
exato de Fisher na comparacdo entre varaveis dicotbmicas (género, etiologia da
cirrose, tabagismo, presenca de diabetes mellitus, Child-Pugh escore, indice
mitotico, grau de diferenciacao histoldgica, arquitetura tumoral, presenca de fibrose,
inflamacéo, esteatose e necrose no parénquima tumoral). O teste de Mann-Whitney
foi empregado na comparacdo de variaveis continuas (idade, creatinina, albumina
sérica, AFP, bilirrubina total, RNI, escore de MELD). A analise de sobrevida foi
realizada utilizando-se o teste Kaplan-Meier.

As variaveis com p<0,20 na analise univariada foram incluidas em modelo
multivariado. A adequacao do modelo de regressao logistica foi realizada pelo teste

de Hosmer Lemeshow.

3 Vauthey JN, Lauwers GY, Esnaola NF, Do KA, Belghiti J, Mirza N, et al. Simplified staging for
hepatocellular carcinoma. J Clin Oncol. 2002;20(6):1527-36.
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ABSTRACT

Background: Microvascular invasion (MVI) is a well-known risk factor for
hepatocellular carcinoma (HCC) recurrence and mortality after liver transplantation
(LT). The aim of this study was to determine clinicopathological predictive factors
associated with MVI.

Methods: Records of all patients who underwent LT due to HCC between July 2001
and December 2010 at Hospital das Clinicas da Universidade Federal de Minas
Gerais were reviewed. Laboratory tests, clinical and demographic data were
obtained. Histopathological review of the hematoxylin and eosin specimens was
performed by a single liver pathologist.

Results: A total of 107 patients were included, 76 male (71%) and the mean age was
56.8 (£8.7). Tumor recurrence rate was 12.9%. One, three and five years overall
survival was 75.0, 71.4 and 67.5% respectively. Only tumor recurrence was
associated with mortality (p=0.038; OR= 2.54; Cl 1.052 to 6.106). Mitotic index,
histological grade, tumor architecture, alpha-fetoprotein and tumor fibrosis were
includes in the multivariate model. Significant independent predictors of MVI on
logistic regression analysis were histological grade and mitotic index (p < 0.001; OR
3.16; CI 1.525 to 4.156 and p = 0.046; OR 2.56; Cl 1.061 to 6.451 respectively).
Discussion: Mitotic index and histological grade are good predictors of MVI. No
other risk factor was identified in the logistic regression. These results highlight the
importance of discussing pre transplantation liver biopsy to access prognosis and
define treatment modalities in the setting of LT.
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INTRODUCTION

Primary liver cancer is the sixth most common cancer worldwide and the third
cause of cancer related mortality; and, hepatocellular carcinoma (HCC) accounts for
85% to 90% of primary liver cancer (1, 2).

Currently, orthotopic liver transplantation (LT) is the treatment of choice in
selected patients with HCC and end-stage liver disease although cancer recurrence
is still a major concern for its high incidence (3, 4). The selection criteria most widely
used for indicating LT is the Milan criteria, which takes into account number and size
of tumor nodules (5). Pathological data are usually not evaluated prior to HCC
resection or LT although studies have shown its importance in providing information
on recurrence and mortality. Microvascular invasion (MVI) is a well-recognized
predictor of worse outcome and post-LT tumor recurrence (6, 7). HCC is a highly
vascular tumor with a high propensity for vascular invasion, which is usually identified
either macroscopically, when the invasion of the vessel is visible on gross
examination, or microscopically, when the invasion is visible only on microscopy (8).
Given the fact that MVI can only be confirmed as definitely present or absent when
the whole tumor is available for careful histological examination after its resection or
LT (9) preoperative methods of assessing the probability of MVI are needed. Our aim
was to identify clinicopathological risk factors affecting MVI invasion in a group of

patients who underwent LT due to HCC in a single center.

PATIENTS AND METHODS

Clinical records of all patients who underwent LT at the Hospital das Clinicas,
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, between January
2001 and December 2010 were reviewed after the study approval by the local Ethics
Committee. Data obtained included demographic, clinical (etiology of the underlying
chronic liver disease, history of tobacco use, diabetes mellitus, Child Pugh score,

Model of End Stage Liver Disease [MELD] score) and laboratory values (serum
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alpha-fetoprotein [AFP], creatinine, albumin, total bilirubin and international
normalized ratio [INR]). Patients with previous diagnosis or those under use of insulin
or oral hypoglycemic agents were assumed to have diabetes mellitus and those who
were under use of tobacco or those who quit a year before were considered
smokers.

In our institution LT is performed only in patients fulfilling the Milan criteria
(preoperative imaging identifying either a single lesion of <5 cm or up to 3 lesions <3
cm) (5). Follow-up time was defined as the time from transplant to the last visit after
LT. Per protocol, visits are conducted on an outpatient basis and all patients receive
the same intra and post-operative care. Main immunosuppressant regimen is based
on the administration of tacrolimus and a tapering dose of prednisone within 3

months, associated or not with mycophenolate mofetil.

HISTOPATHOLOGICAL VARIABLES

The histopathological assessment was based on the review, by a single liver
pathologist, of all hematoxylin and eosin-stained sections. The histological features
evaluated included: presence of fibrosis, steatosis, inflammation (more than 5
inflammatory cell/high power field [HPF] in 10 HPF) and necrosis inside the tumor
parenchyma. They were reported as being either absent or present. Tumor
architecture was assessed for trabecular, pseudoglandular and solid growth patterns.
Predominant Edmonson and Steiner’s grade was classified and grouped, | and Il as
well differentiated, and Il and IV as poor differentiated (10). Mitotic activity was
counted by reviewing 10 HPF and classified as low (up to 2 mitotic figures in a HPF)
or high (3 or more mitotic figures in a HPF) index in 10 HPF.

MVI was defined as the presence of tumor emboli within the central vein, the

portal vein, or large capsular vessels (Figure 1).
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Figure 1: vascular invasion of a vessel in high power field

STATISTICAL ANALYSES

x* test or exact Fisher test were used for univariate comparisons between
dichotomous variables (gender, cirrhosis etiology, tobacco use, diabetes mellitus,
CHILD score, histological grade, tumor architecture, mitotic index and presence of
steatosis, fibrosis, inflammation and necrosis within the tumor parenchyma), whereas
unpaired t test or Mann-Whitney test were used to compare continues variables (age,
creatinine, albumin levels. MELD score, INR, AFP and total bilirubin) as appropriate.
The variables which p values were < 0.20 in the univariate analysis were included in
the multivariate model to assess microscopic vascular invasion. The adequacy of the
logistic regression model was accessed by the Hosmer Lemeshow test. Survival

analysis was performed using Kaplan-Meier test.
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All statistical analyses were performed using the computer software SPSS
version 18.0 (SPSS Inc., Chicago, IL, USA)

RESULTS

During the study period, 107 patients were submitted to LT due to HCC and
selected for this investigation: 76 were male (71%) and 31 female (29%), and the
mean age was 56.8 (£8.7) years. It was not possible to retrieve histological samples
from 5 patients; therefore, the final number was 102 individuals. The median follow-
up time was 49.2 months (range 0-134 months) and the recurrence rate was 12.9%
with a mean time of recurrence of 62.7 months (range 11.5-127.5 months). The
results of the univariate analysis related to recurrence are shown in Table 1. Only
vascular invasion was associated to HCC recurrence (p=0.05). One, three and five
years overall survival was 75%, 71.4% and 67.5%, respectively; and a comparative
analysis between the clinical and histological characteristics and survival were
performed as shown in Table 2. The recurrence and survival analyses were
performed excluding 14 patients due to early post-operative death, within the first
month after LT.
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Table 1: Comparative analysis between the clinical and histological characteristics

and tumor recurrence (univariate analysis)

Characteristics Recurrence (N/N) No recurrence (N/N) P value
Male sex” 10/12 (83.3%) 55/81 (67.9%) 0.336
HBV? 1/12 (8.3%) 4/81 (4.9%) 0.507
HCV! 8/12 (66.7%) 43/81 (53.1%) 0.378
Ethanol abuse® 3/12 (25.0%) 28/81 (34.6%) 0.745
Cryptogenic® 0/12 10/81 (12.3%) 0.350
Other etiology? 1/12 (8.3%) 6/81(7.4%) 1.000
Smokers?® 4/11 (36.5) 18/78 (23.1) 0.455
Child-Pugh’
A 2/10 (20%) 21/74 (28.4%) 0.499
B 8/10 (80%) 35/74 (47.3%)
C , 0/10 18/74 (24.3%)
Diabetes mellitus® 4/11 (36.4%) 15/81(18.5%) 0.229
High mitotic index® 4/12 (33.3%) 17/76 (22.4%) 0.470
Histological grade? 0.504
Low 8/12 (66.7%) 57/76 (75.0%)
High 4/12 (33.3%) 19/76 (25.0%)
Presence of MV/I? 8/12 (66.7%) 25/76 (32.9%) 0.050
Tumor architecture® 0.447
Trabecular 5/12 (41.7%) 44/76 (57.9%)
Pseudoglandular 6/12 (50.0%) 23/76 (30.3%)
Solid 1/12 (8.3%) 9/76 (11.8%)
Tumor Fibrosis? 0.449
Yes 1/12 (8.3%) 18/76 (23.7%)
No 11/12 (91.7%) 58/76 (76.3%)
Tumor Inflamation? 0.526
Yes 3/12 (25.0%) 28/75(37.3%)
No 9/12 (75.0%) 47175 (62.7%)
Tumor Necrosis® 0.591
Yes 5/12 (41.7%) 38/76 (50.0%)
No 7/12 (58.3%) 38/76 (50.0%)
Tumor Steatosis? 0.330
Yes 2/12 (16.7%) 25/76 (32.9%)
No 10/12 (83.3%) 51/76 (67.1%)

Mean + SD Mean + SD P value
Albumin® 3.4+0.4 3.1+0.7 0.203
AFP? 90.89 + 224.4 317.76 +895.6 0.658
MELD score® 13.18 + 3.7 15.4+ 5.6 0.409
INR® 1.47+0.4 1.57+0.5 0.578
Total bilirrubin® 254+1.4 2.36+22 0.261
Age® 56.21 + 5.2 56.63 + 9.5 0.521

N/N: number of patients with the characteristics/number for whom the information was available; " Qui-
square; ’Fisher Test ; ® Mann-Whitney; Linear-by-Linear association; HBV: hepatitis B virus ; HCV:
hepatitis C virus; AFP: alpha-fetoprotein; INR: international normalized ratio
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Table 2: Comparative analysis between the clinical and histological characteristics
and survival (univariate analysis)

Variables N/N % P value
Sex 0.442
Male 65/93 69.9
Female 28/93 30.1
Ethanol Abuse 31/93 33.3 0.851
HCV 51/93 54.8 0.931
HBV 5/93 5.4 0.631
Other etiology 7/93 7.5 0.109
Smokers 22/89 24.7 0.067
Diabetes mellitus 19/92 20.7 0.142
Child-Pugh 0.905
A 23/84 27.4
B 43/84 51.2
C 18/84 21.4
Tumor recurrence 12/88 13.6 0.033
Tumor architecture 0.832
Trabecular 49/88 55.7
Pseudoglandular 29/88 33.0
Solid 10/88 11.4
Low mitotic index 67/88 76.0 0.427
Tumor Fibrosis 19/88 21.6 0.791
Tumor Inflammation 31/87 35.5 0.823
Tumor necrosis 43/88 48.9 0.253
Tumor Steatosis 27/88 30.7 0.954
Vascular Invasion 33/88 375 0.343
High grade 23/88 26.1 0.603
Median Meanz SD P value
Age (years) 57.7 56.8 £ 9.0 0.568
AFP (ng/mL) 15.5 287 +839.4 0.422
MELD score 15 14.79 +5.4 0.631
INR 1.4 1.60+ 0.6 0.201
Total Bilirrubin (mg/dl) 2.0 239+21 0.411
Creatinine (mg/dl) 0.9 0.96+0.4 0.144
Albumin 3.0 3.16 £ 0.7 0.766

N/N: number of patients with the characteristics/number for whom the information was available;
HCV: hepatitis C virus; HBV: hepatitis B virus AFP: alpha-fetoprotein; INR: international normalized
ratio

The etiology of the underlying chronic liver disease was viral hepatitis C in
56.1% of the individuals, alcohol abuse in 32.7%, viral hepatitis B in 5.6%,

cryptogenic cirrhosis in 12.1%, and other etiologies in 6.2% (two cases of
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autoimmune hepatitis, and one case of hemochromatosis, primary biliary cirrhosis,
the Budd Chiari syndrome, Caroli’s disease and non-alcoholic steatohepatitis). At the
time of LT, the mean values of the following variables were: MELD score 14.7 (range
6-32), AFP level 255.7 ng/ml (range, 1.2-5592 ng/ml), INR 1.59 (range, 0.99-5.6),
creatinine 0.99 mg/dl (range, 0.14- 3 mg/dl), albumin 3.1 g/dl (range 1.1-4.8 g/dI),
total bilirubin 2.4 mg/dl (range 0.2-12.5 mg/dl). Diabetes mellitus was present in
19.8%, and 24.3% of the patients were smokers by the time of LT. The frequencies
of Child Pugh A, B and C were 25.8%, 51.5% and 22.7%, respectively.

The majority of tumors had a low mitotic index (n= 79/102; 77.5%) and low
histological grade (n=75/102; 77.3%). The evaluation of tumor parenchyma showed
the presence of fibrosis, inflammation, necrosis and steatosis in 23.5%, 35.6%,
44.1% and 28.4% respectively.

MVI was identified in 38.2% of reviewed samples. Analysis of clinical and
histological factors associated with MVI is shown in Table 3. Mitotic index,
histological grade, AFP, tumor architecture and tumor fibrosis were selected to be
included in the multivariate analysis model. Histological grade (p < 0.001; OR 3.16;
Cl 1.525 to 4.156) and high mitotic index (p = 0.046; OR 2.56; Cl 1.061 to 6.451)

were independently associated with MVI on logistic regression analysis.
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Table 3: Comparative analysis between the clinical and histological characteristics
and microvascular invasion (univariate analysis)

Variables MVI (N=39) No MVI (N=63) P value
Sex* 0.623
Male 29 (74.4%) 44 (69.8%)
Female 10 (25.6%) 19 (30.2%)
Tumor architecture® 0.184
Trabecular 19 (48.7%) 40 (63.5%)
Pseudoglandular 16 (41.0%) 15 (23.8%)
Solid 04 (10.3%) 08 (12.7%)
Tumor Fibrosis® 0.175
Yes 12 (30.8%) 12 (19.0%)
No 27 (69.2%) 51 (81.0%)
Tumor Inflamation® 0.370
Yes 16 (41.0%) 20 (32.3%)
No 23 (59.0%) 42 (67.7%)
Tumor Necrosis® 0.621
Yes 16 (41.0%) 29 (46.0%)
No 23 (59.0%) 34 (54.0%)
Tumor Steatosis® 0.623
Yes 10 (25.6%) 19 (30.2%)
No 29 (74.4%) 44 (69.8%)
Tumor Mitotic index' 0.001
High 16 (41.0%) 07 (11.1%)
Low 23 (59.0%) 56 (88.9%)
Tumor Histological grade® 0.002
High 17 (43.6%) 10 (15.9%)
Low 22 (56.4%) 53 (84.1%)
HCV* 23 (59.0%) 34 (54.0%) 0.621
HBV! 01 (2.6%) 05 (07.9%) 0.403
Ethanol abuse® 14 (35.9%) 19 (30.2%) 0.547
Cryptogenic? 05 (12.8%) 08 (12.7%) 1.000
Other etiology® 01 (2.6%) 06 (9.5%) 0.246
Smokers! 08 (21.1%) 15 (25.0%) 0.653
Child Pugh’ 0.905
A 04 (11.4%) 18 (31.6%)
B 27 (77.1%) 22 (38.6%)
C 04 (11.4%) 17 (29.8%)
Diabetes mellitus® 09 (23.7%) 11 (17.5%) 0.447
, Mean = SD Mean = SD P value
Age (years)® 57.3+8.8 56.8 + 8.5 0.485
AFP (ng/mLf 267.6 £615.9 227.2 £897.3 0.066
MELD score’ 145+ 4.7 15.2+6.0 0.780
INR® 1.5+0.3 1.7+0.7 0.267
Total Bilirrubin(m%/dl)3 24+16 26+24 0.465
Creatinine (mg/dl) 1.0+05 1.0+04 0.526
Albumin® 3.0+0.5 3.1+0.8 0.976

Chi-square; ° Fisher Test; > Mann-Whitney; Linear-by-Linear association; MVI: microvascular
invasion; HCV: hepatitis C virus; HBV: hepatitis B virus; AFP: alpha fetoprotein; INR: international
normalized ratio
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DISCUSSION

The selection of patients for LT using the Milan criteria is based on tumor size
and number, and macroscopic vascular invasion. However, imaging methods can
either understage or overstage HCC (11). The most important feature not taken into
account in the current selection criteria is MVI, which has been proved to be the main
prognostic factor independently associated with survival after tumor resection and LT
(12-15). Since tumor MVI cannot be determined preoperatively, surrogate markers of
MVI are of utmost importance and have been largely investigated. In our study,
38.2% of tumors presented MVI, similarly to what have been previously reported by
others (16, 17). However, our overall survival rate was smaller which might have
been influenced by the higher rates of post-operative deaths.

Two important markers of MVI were identified in multivariate analysis: tumor
grade and mitotic index, and both could be recognized in a biopsy specimen prior to
LT. Other pathologic variables were evaluated by the pathologist, including tumor
architecture, steatosis, inflammation, fibrosis and necrosis within the tumor
parenchyma, but none showed a positive association with MVI. Parfitt et al. (2007)
have already studied tumor architecture, necrosis and inflammation and steatosis
within the tumor and found no association with HCC recurrence (18).

It has been previously shown that tumor grade is a surrogate marker of MVI
(19-22). Furthermore, several studies have demonstrated a direct association of
tumor differentiation grade with outcome after treatment (23-25). Colechia et al.
(2011) showed that pre-operative liver biopsy was a safe and accurate diagnostic
tool for tumor grading assessment. Additionally, those authors confirmed a close
relationship between tumor grade and MVI: i.e., the high grade HCCs were more
than twice more likely to have MVI in relation to the low grade HCCs (26).

Mitotic index has also been associated with early tumor recurrence and worse
prognosis (27-29), but it was not previously recognized as an MVI predictor, to our
knowledge. Schmilovitz-Weiss et al. (2011) showed that mitotic activity evaluated by
Ki-67 immunostaining was independently associated with mortality (30). Ouchi et al.

(2000) found that mitotic index was the main characteristic associated with mortality
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after HCC resection in the multivariate analyses; therefore, they considered this
index a good predictor of poor survival (31).

The retrospective nature of the present study might be a limitation, as some
clinical information was missed.

In conclusion we found tumor histological grade and mitotic index were
independently associated with MVI. No other clinical features (etiology, gender, age,
laboratory tests, MELD score and Child Pugh) prior to the histological assessment
predicted MVI. These results are in accordance with previous studies and highlight
the importance of discussing pre transplantation liver biopsy to access prognosis and
define treatment modalities in the setting of LT for HCC. As HCC is a cancer with
high recurrence rate and mortality, the use of predictors of MVI may lead to changes

in management and follow-up after LT or tumor resection.
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6 CONSIDERACOES FINAIS

O resultados do presente estudo destaca o grau de diferenciacéo histolégica
e indice mitético, como fatores preditores da invasdo vascular microscopica. Este
resultado ressalta a importancia de se discutir a realizacédo de biopsia hepatica antes
do tratamento, uma vez que pode levar a mudanca de protocolos de tratamentos em
pacientes que aguardam o transplante ou a ressecc¢ao cirargica do tumor.

Como parte da dissertacdo de mestrado foi desenvolvido protocolo
histopatolégico para avaliacdo do explante hepéatico dos transplantes realizados no
HC da UFMG. O protocolo encontra-se nos apéndices (Apéndice B) .

Outra contribuicdo importante da dissertacao foi o levantamento dos casos de
CHC que possuiam laudo histopatolégico proveniente de bidpsia, resseccao
cirargica ou TH no HC, UFMG de 1998 a 2010. Destes casos, obtiveram-se
informacdes epidemiolégicas e demograficas e os resultados foram publicados no
periodico Arquivos de Gastroenterologia (Arg. Gastroenterol. vol.50 no.2 Sdo Paulo
abr./jun. 2013) em estudo intitulado “Epidemiological aspects of hepatocellular

carcinoma in a reference center of Minas Gerais, Brazil” (Apéndice C).
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ANEXOS

ANEXO A — Aprovacédo do Comité de Etica em Pesquisa - UFMG

UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Projeto: CAAE - 0643.0.203.000-11

Interessado(a): Profa. Claudia Alves Couto
Departamento de Clinica Médica
Faculdade de Medicina - UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no

e

o

fevereiro de 2012, apoés atendidas as solicitagées de

ancia. o projeto de pesquisa intitulado "Correlag8o entre aspectos
histolégicos do carcinoma hepatocelular e a sobrevida apés o
tratamento” bem como o Termo de Consentimento Livre e Esclarecido.

O relatorio final ou parcial deverad ser encaminhado ac COEP um
ano apos o inicio do projeto.

Profa. Maria Teresa Marques Amaral\
Coordenadora do COEP-UFMG
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ANEXO B — Ata da defesa da dissertacao

UNIVERSIDADE FEDERAL DE MINAS GERAIS

PROGRAMA DE POS-GRADUAGAO EM CIENCIAS APLICADAS A SAUDE DO U F m G
ADULTO -

ATA DA DEFESA DA DISSERTACAO DA ALUNA
FERNANDA MARIA FARAGE OSORIO

Realizou-se, no dia 24 de setembro de 2013, as 13:00 horas, Sala 526, 5° andar da
Faculdade de Medicina, da Universidade Federal de Minas Gerais, a defesa de
dissertagdo, _intitulada AVALIACAO DOS FATORES PREDITORES DE
MICROINVASAO VASCULAR NO CARCINOMA HEPATOCELULAR, apresentada
por FERNANDA MARIA FARAGE OSORIO, numero de registro 2011659633,
graduada no curso de MEDICINA, como requisito parcial para a obtengao do grau de
Mestre em CIENCIAS APLICADAS A SAUDE DO ADULTO, a seguinte Comissao
Examinadora: Prof®. Claudia Alves Couto - Orientadora (UFMG), Prof?. Paula Vieira
Teixeira Vidigal - Coorientadora (UFMG), Prof®. Luciana Costa Faria (UFMG), Prof®.
Ménica Maria Demas Alvares Cabral (UFMG).

A Comissao considerou a dissertagao:

/(><Y\Aprovada
( ) Aprovada condicionalmente, sujeita a alteragdes, conforme folha de
modificacdes, anexa
( ) Reprovada
Finalizados os trabalhos, lavrei a presente ata que, lida e aprovada, vai assinada por
mim e pelos membros da Comissao.
Belo Horizonte, 24 de setembro de 2013.

i o
\ ( '

: Prof2. CIaud:aAIves Couto
y Doutora - USP-SP
:"“.J'*' Ny i

Prof?. baula Vieira Teixeira Vidigal
Doutora - UFMG
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Wik

Prof®. Luciana Costa Faria
Doutora - UFMG

g uaa B0 Calane NS4
Prof*Ménica Maria Demas Alvares Cabral
Doutora - UFMG



ANEXO C - Folha de provacéao

UNIVERSIDADE FEDERAL DE MINAS GERAIS

ADULTO

PROGRAMA DE POS-GRADUAGAO EM CIENCIAS APLICADAS A SAUDE DO U F m G

FOLHA DE APROVACAO

AVALIAGAO DOS FATORES PREDITORES DE MICROINVASAO VASCULAR NO
CARCINOMA HEPATOCELULAR

FERNANDA MARIA FARAGE OSORIO

Dissertagdo submetida a Banca Examinadora designada pelo Colegiado do Programa de Pés-
Graduagdo em CIENCIAS APLICADAS A SAUDE DO ADULTO, como requisito para
obtengdo do grau de Mestre em CIENCIAS APLICADAS A SAUDE DO ADULTO, area de
concentragio CIENCIAS APLICADAS AO APARELHO DIGESTIVO.

Aprovada em 24 de setembro de 2013, pela banca constituida pelos membros:

arm [ Cal-

Prof*. Claudia Alves Couto - Orientador
UFMG

Prof*. Pfla Vieira Ti Xglra Vldlgal Coorientadora
UFMG

Dl oo Cedta W
Prof*. Luciana Costa Faria
UFMG

i ovece LD A C/-\QMS\

Prof*. Ménica Maria Demas Alvares Cabral
G

Belo Horizonte, 24 de setembro de 2013.
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APENDICES

APENDICE A - Termo de consentimento livre e esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

O (A) Sr.(a) esta sendo convidado(a) a participar, como voluntério(a),
do projeto de pesquisa “CORRELACAO ENTRE ASPECTOS HISTOLOGICOS DO CARCINOMA
HEPATOCELULAR E A SOBREVIDA APOS O TRATAMENTO”.

Este estudo consiste na analise da histologia do carcinoma hepatocelular em bidpsias arquivadas no
Servico de Bidpsia do Departamento de Anatomia Patolégica e Medicina Legal da Faculdade de Medicina da
UFMG e correlagéo dos achados com a evolucédo apés o tratamento, seja ele transplante ou cirurgia. O objetivo
é de investigar a existéncia de marcadores que possam fornecer informagdes sobre a evolucédo da doenca.

A sua participac@o neste estudo consiste em consentir o uso das informacdes contidas em seu
prontuério médico e a analise do material coletado durante o seu tratamento contra o carcinoma hepatocelular,
que se encontra armazenado Servico de Biopsia do Departamento de Anatomia Patologica. Nao sera
necessaria a realizacdo de outros exames médicos ou coleta de outro material.

As informacdes obtidas sdo de sigilo médico, mas podem ser utilizadas para fins de publicagdo
cientifica preservando a sua identidade.

Vocé ndo terd4 que arcar com custos de nenhum dos exames realizados para fins de pesquisa e
também nao recebera nenhuma forma de gratificagcdo pela sua participagao neste estudo.

Ndo ha beneficios em termos individuais imediatos. No entanto, esperamos contribuir para o
conhecimento dessa entidade, o que futuramente podera trazer beneficios para outros pacientes.

A qualquer momento, vocé podera desistir de participar do estudo, sem que isso traga prejuizo a
continuidade de seu acompanhamento e tratamento clinico.

Em caso de dlvidas posso esclarecé-las em consulta médica ou contactar um dos pesquisadores.
Posso telefonar para Dra. Fernanda Farage Osério, no nimero (31)93142456 ou para a Profa. Claudia Alves
Couto, no ndmero (31)3409-9746. Caso ainda permanega alguma divida posso entrar em contato com o
Comité de Etica em Pesquisa da Universidade Federal de Minas Gerais (COEP/UFMG) no nimero (31)3409-
4592, situado a Av. Anténio Carlos, 6627, Campus da Pampulha, Unidade Administrativa Il - segundo andar,
sala 2005. CEP: 31270-901, Belo Horizonte-MG; e-mail: coep@prpg.ufmg.br.

DECLARACAQ DE CONSENTIMENTO:

Eu li este formulario de consentimento (ou alguém o explicou para mim), todas as minhas perguntas
foram respondidas e concordo em participar deste estudo. Estou ciente de que eu posso sair a qualquer
momento, sem perder o direito de receber cuidados médicos.

Nome do paciente:

Assinatura do paciente:

Nome do investigador que prestou as informagées:

Assinatura e CRM do investigador que prestou as informagdes:

49



APENDICE B - Protocolo de biépsia

Servigo de Bidpsia Hospital das Clinicas — UFMG

Prontuério:

Numero do exame:

FIGADO
Procedimento cirurgico:
[ ] Nodulectomia

[ ] Hepatectomia E

[ ] Segmentectomia (Segmento )
[ ] Hepatectomia D

[ ] Hepatectomia total (transplante) [_] Bi6psia por agulha

[ ] Biopsia em cunha

Exame macroscopico:

[ ] Outros:

Peso do espécime: g Dimens®es do espécime: X X cm

Superficie externa:

Superficie de corte:

= Unico nédulo:

Dimensdes: X

Hodoo

Lisa e brilhante [ ] trregular com nédulos variados
Outros: espessada, acastanhada, lobulada, com area cruenta

Lisa de aspecto habitual |:| Evidenciagdo de espaco porta
Multiplos nédulos de tamanhos variados

Comprometimento macico por formagao tumoral

Consisténcia:

Coloragéo:

Distancia da margem cirdrgica:

Numero de nédulos suspeitos encontrados:

= Dimensdes dos nédulos:

cm localizacéo:

cm localizacéo:

cm localizacéo:

cm localizacéo:

e 1- X X
o 2- X X
e 3- X X
e 4- X X
e 5- X X

cm localizagéo:

Hilo hepatico

Veia hepética:

Veia porta:

Artéria Hepatica:

Vesicula biliar (se presente):
Medida: X

Mucosa:

cm Espessura da parede: cm

Relagdo com o tumor:

Presenca de linfonodo:

Parénquima hepatico ndo tumoral:

[ ] sim [ ] Nao Aspecto:

[ ] Macroscopicamente normal

[ ] Evidéncias de hepatopatia cronica
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Descri¢ao:
[ ] CcCirrético [ ] Macronodular [ ] Micronodular

Qutros:

Exame microscopico:

Tipo histolégico

NUmero de nédulos neoplasicos: Maior medida:

Distribuicdo dos nédulos neoplasicos: Uunilobar Bilobar

Padré&o histoldgico: | Padrao trabecular [ 1 Pseudo-acinar
[ ] sdlido [ ] Fibrolamelar

Fibrose: [] sim [_] N&o

Inflamac&o tumoral (> 5 células inflamatérias/HPF ou agregados céluas inflamatdrias):
[] sSim [ ] Nao

Necrose: [ ] Sim [_] Nao

Padréo citoldgico:

[ ] Hepatocitico [ ] Células claras
[ ] Oncocitico [ ] Células fusiformes
[ ] Células gigantes [ ] Pleomérfico
Mitoses: HE KI67
Caracteristicas intracelulares:
[ ] Esteatose: [ ] Leve [ ] Moderada [ ] Acentuada
[ ] Pigmento biliar [ ] Corpusculo de Mallory
[ ] Degeneragao baloniforme [ ] Glébulos hialinos
[ ] Ccélulas gigantes [ ] Outra:

Grau de diferenciagdo (Edmondson-Steiner modificado):
Baixo grau Grau I/ll) [ ]
Alto grau (Grau I1V) ]

Extensédo da neoplasia:

Cépsula: [ ]Livre [_] Invadida [_] Iinvadida [ ] Pseudocapsula
focalmente difusamente

Presenga de emboliza¢éo venosa ou linfatica em HE: |:| Né&o |:| Sim
Presenca de embolizacéo venosa ou linfatica em IMUNO: CD34 [ | Nao [_] Sim
D40 [ ] Nao [_] sim
Presenca de invasdo de elementos hilares: |:| N&o |:| Sim
Presenca de metastase em linfonodos: |:| N&o |:| Sim  N° de linfonodos:
Margens de resseccdo: [_|Livres [_] Comprometidas [ Jincerta
Parénquima hepatico ndo tumoral:
Histologicamente dentro dos limites da normalidade
Alterac6es secundarias a processo expansivo intraparenquimatoso

Presenca de hepatopatias cronicas nao cirréticas

minInN

Cirrose: = Grau de atividade inflamat6ria:
Ll Marcadores etioldgicos:
= No6dulos displasicos:
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APENDICE C - Artigo publicado em periédico

ARQGA/1649

EPIDEMIOLOGICAL ASPECTS OF
HEPATOCELLULAR CARCINOMA IN A
REFERRAL CENTER OF

MINAS GERAIS, BRAZIL

Fernanda Maria Farage OSORIOQ?, Gabriel Martin LAUAR',
Agnaldo Soares LIMA?3, Paula Vieira Teixeira VIDIGAL?,
Teresa Cristina Abreu FERRARI'-? and Claudia Alves COUTO"?

ABSTRACT - Context - Studies on epidemiology of hepatocellular carcinoma and modalities of therapy used to treat this condition
are scarce in Brazil. Our aim was to characterize hepatocellular carcinoma according to etiology of the underlying chronic liver
disease, and treatment modalities, in a referral center in Brazil. Merhods - All cases of hepatocellular carcinoma registered in the
Department of Pathology during a 12-year period (1998-2010) were included. Demographic data, etiology of the underlying liver
disease and treatment performed were collected. Results - This case series included 215 patients, mean age 57.3 (X 14.1) years, 164
(76.2 %) male. Virus C and virus B infection were detected in 88 (43%) and 47 (23%) patients, respectively. Ethanol abuse alone or
combined with other etiologies was identified in 64 (32%) individuals. Schistosomiasis was found in 18 (9%) patients. Liver transplan-
tation was the treatment of choice in 112 (51%4) patients. This procedure was more frequently performed in hepatitis C virus-related
hepatocellular carcinoma (70%) than B virus-related hepatocellular carcinoma (17%). Tumor resection was performed in 40 (18%)
individuals, ethanol injection or thermo ablation in 18 (14%), and chemoembolization in 14 (7%). In 40 (19.4%) patients no treatment
was performed and this percentage remained constant over the years. Conclusions - Chronic hepatitis C, followed by ethanol abuse
and chronic hepatitis B were the leading causes of underlying chronic liver disease associated with hepatocellular carcinoma. The
results show a trend of increasing incidence of hepatocellular carcinoma: however, the proportion of untreated patients remained
constant over the analyzed period.

HEADINGS - Hepatocellular carcinoma, epidemiology. Minas Gerais, Brazil.

INTRODUCTION Although previous epidemiologic studies suggest
that HCC prevalence in Brazil is low®, current data
on its epidemiology and major treatments modalities

employed are still lacking. The aim of this study was

Primary liver cancer is the sixth most common
cancer worldwide and the third cause of cancer related

mortality®. Hepatocellular carcinoma (HCC) ac-
counts for 85% to 90% of the primary liver cancers®.
Despite the advances in the different modalities of
HCC treatment including liver transplantation (LT),
surgical resection and locoregional therapies, up to
70% of HCC patients present with advanced disease
and will not benefit from these procedures''™. At
present, only one chemotherapeutic antiangiogenic
drug is available for advanced disease. Overall, men
are consistently more affected than women and 75% to
80% of the cases are attributed to persistent hepatitis
B virus (HBV) or hepatitis C virus (HCV) infection®?.

Declared conflict of interest of all authors: none

to characterize the profile of HCC patients from a
single public referral center in Belo Horizonte, MG,
Brazil, according to the etiology of the underlying
chronic liver disease (CLD), demographic data and
treatment modalities to which they were submitted.

METHODS

All (n = 4,503) liver specimens reports registered
in the Department of Pathology and Legal Medi-
cine, School of Medicine, Universidade Federal de
Minas Gerais, from December 1998 to December

v. 50 no. 2 - abr/jun. 2013
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2010, were reviewed. The liver samples were obtained by
percutaneous needle biopsy, surgery or explanted liver. Our
institution protocol follows the International Working Party
recommendations for HCC diagnosis"”. Using the follow-
ing terms to select the stored reports: primary liver cancer,
hepatocarcinoma, hepatocellular carcinoma and epithelial
neoplasia, 240 cases were identified as possible HCC. Cases
of epithelial neoplasia and inconclusive reports were submit-
ted to immunohistochemical staining for diagnosis confir-
mation. Patients with definite HCC (n = 218) by histological
examination or immunohistochemistry were included in the
database. Three cases of the fibrolamelar type were excluded
from the analyses.

Data regarding gender, age, etiology of the underlying
CLD and type of HCC treatment were collected from the
medical charts of each patient. No histological review of
given diagnoses was performed. The diagnosis of HBV
was accepted when hepatitis B surface antigen (HBsAg) or
HBV-DNA was positive. In one case, isolated HBV core
antibody (anti-HBc) was detected and for analysis purposes
it was included in the HBV group as other etiologies were
exhaustively excluded. HCV infection was considered to be
the cause of CLD when HCV-DNA and/or HCV antibody
(anti-HCV) were detected.

This study was approved by the local Ethics Committee.

Data were summarized as the means * standard deviation
(SD) or proportions. Statistical analysis was carried out using
JMP software, version 9.0 (S.A.S.).

RESULTS

Two hundred fifteen cases were included, 164 (76.2%) of
them were male and 51 (23.7%), female. The mean age was
57.3(% 14.1) years and the medians, 57.9 years and 59.8 years
for males and females, respectively. We verified a progressive
increase in the number of newly diagnosed cases over the last
12 years at our Institution (Figure 1).

The major causes of CLD were viral hepatitis infection.
Figure 2 shows the distribution of the major CLD through
the period of the study. HCV, the most common among
all etiologies, was present in 88 (44%) patients, and HBV,
in 47 (23.5%). Ethanol consumption, alone or combined
with another cause for the liver damage, was observed in
64 (32%) cases. Interestingly, 18 (9%) patients had schis-
tossomiasis. From those, in six cases, schistossomiasis was
the unique identified liver disease. In 15 patients, evalua-
tion for cirrhosis etiology was not completed due to loss
of follow-up.
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FIGURE 1. Number of new HCC diagnosed from 1998 a 2010

FIGURE 2. Distribution of the major CLD through the observed period

TABLE 1. Etiology of the underlying chronic liver disease of the hepatocellular carcinoma (HCC) cases and its characterization according to sex and

age of the patients and HCC treatment

Ftiology Male sex Age mean Treated patients Transplantation Surgery
n (%) (= SD) (years) n (%) n (92) n (%)
HCV 59 (67.1%) 57.6(x1,4) 80 (93%) 61 (70.9%) 14(67.19)
Ethanol 43 (100%) 57.3(+1.9) 25 (81.4%) 25 (58.1) 5 (11.6%)
HBV 37(92.5%) 55.3 (+2.1) 25 (64.1%) 8(20.5%) 11(28.29%)
Cryprogenic/NASH 9 (60%) 60.3 (+3.3) 13 (B6.7%) 10 (66.7%) 3 (209%)
Other CLD 1(14.3%) 35.8 (+4.9) 5(71.4%) 5 (71.4%) 0(0.0%)
Schistosomiasis 6 (85.7%) 63.9 (x4.9) 4(57.1%) 2(28.6) 2(28.6%)

HCV: hepatitis C virus; HBV: hepatitis B virus; CLD: chronic liver disease; HCC: hepatocellular
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carcinoma; SD: standard deviation; NASH: non-alcoholic steatohepatitis
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Table 1 shows the etiology of the underlying CLD
according to gender and age of the patients and treatment per-
formed. The etiologies of the CLD were grouped as follows:
1) HCV and HCV combined with other CLD; 2) HBV and
HBYV combined with other CLD; 3) ethanol abuse; 4) cryp-
togenic cirrhosis and NASH; 5) other CLD which included
two cases of autoimmune disease, one of hemochromatosis,
two of the Budd Chiari syndrome, one of Caroli’s disease,
one of primary biliary cirrhosis and two cases of tyrosinemia;
and 6) shistosomiasis. The male sex was more prevalent in all
groups, except in the autoimmune and metabolic group. All
individuals with cirrhosis due to ethanol abuse were men.

The majority of treated patients underwent LT (112
patients; 54.4%). Prior to LT, one individual was submitted
to radiofrequency ablation (RFA) and three, to transar-
terial chemoembolization (TACE). Cancer resection was
performed in 38 (18.4%) patients and 3 of them underwent
percutaneous ethanol injection (PEI) prior to surgery. PEI
was performed in a total of 14 (6.8%) patients. TACE or RFA
alone or in combination with other therapy modalities were
performed in a total of 14 (6.8%) and 4 (2%) individuals,
respectively. Other modalities of treatment such as chemo-
therapy, including sorafenib, were uncommonly performed
(8 patients; 3.9%). Twelve patients lost the follow-up and
were excluded from the treatment analysis. A large number
of individuals (40 individuals; 19.4%) did not undergo any
form of treatment. Figure 3 shows frequency of treated cases
and major treatment modalities performed over the years.

o percentage of treated cases
# Percentage of transplanted

W Percentage of surgery

1998-20002001-2002 2003-2004 2005- 2006 2007-20082009-2010

FIGURE 3. Frequency of treatment and treatment modalities over the
years

DISCUSSION

Recent epidemiologic studies have highlighted that HCC
incidence rates have been changed over time®. In the United
States, for example, from 1975 to 2005 the overall age-adjust-
ed incidence tripled”. Our findings also show a tendency of
increasing rates, as 60.5% of the HCC cases were diagnosed

v. 50 no. 2 - abr/jun. 2013

during the last 6 years of this case series. This observation
may reflect an actual increase in HCC; however, it could also
be explained, at least partially, by improvements in diagnosis
methods and by the impact of implementation of the Model
of End-Stage Liver Disease score (MELD score), which
led to higher rates of HCC-related LT. Furthermore, it is
important to emphasize that the studied population comes
from the pathology data-base, thus it comprised all HCC
biopsy-proven cases, but tumors diagnosed only on the bases
of imaging methods whose patients were not subsequently
submitted to surgical procedures, including LT, were not in-
cluded in this case series. This fact may have underestimated
HCC numbers in our center.

In this case series, the ratio male to female was 3.2:1.
Overall, HCC is more than twice as common in males than
in females"". The mean age found was 57.3 years, which is
similar to the mean age observed in China, but much lower
than those found in European and North American. In low-
risk populations, the highest incidence of HCC is among
individuals aged 75 years or older'®.

The first Brazilian national survey, reported in 1997,
showed a higher prevalence of HCC in the male sex, and
viral hepatitis, specially due to B virus infection, as the
predominant etiology of the underlying CLD"™. How-
ever, from 2004 to 2009, another national survey was
conducted to update those data and showed a somewhat
different profile®. Our findings are in agreement with the
data reported in this more recent survey, as it showed that
HCYV replaced HBV as the most frequent cause of liver
cirrhosis and HCC.

A large number of the patients with HCC were not treat-
ed due to advanced disease at the time of diagnosis. Over
the years of the study, there was no significant difference
regarding the proportion of patients treated, which suggests
that in spite of the improvements in imaging methods to
diagnose HCC, we are still postponing its diagnosis. This
finding highlights the importance of increasing surveillance
in Brazilian patients at risk of developing HCC. Surveillance
with abdominal ultrasound for detecting HCC in patients
with liver cirrhosis increases survival of the individuals with
HCC as this approach allows earlier tumor detection, en-
abling application of radical therapies to accurately selected
patients, and efficient management of complications of the
liver disease!.

According to current guidelines, LT is the first-line mo-
dality of therapy for patients with single tumors less than
5 cm or 3 or less nodules with 3 cm or less not suitable for
resection'”. In our study, among the individuals who were
treated, LT was the most commonly therapeutic approach;
and, the number of transplanted individuals was much higher
than previously reported™. This could be a bias of selection,
as our Institution is one of the largest LT referral center in
Brazil. As expected, most LT (55.4%) were due to HCV-re-
lated HCC while HBV accounted for only 7.2%. TACE, RFA
and PEI were uncommonly performed.

Although in patients with advanced HCC, sorafenib has
been proved to extend survival rates'', in this case series, only
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a few individuals received this medication due to restrictions
to obtain the drug from the public health system.

In the group of patients described herein, the advanced
stage of the disease, along with the characteristics of our
institution and the specific expertise of the transplantation
team, certainly, were determinants of treatment modalities.
Future studies and investigations in other regions of Brazil
are needed to show the trends in diagnosing and treating
HCC in Brazilian patients.

CONCLUSIONS

In this 12-year case series, viral hepatitis was the main
CLD associated with HCC, and liver transplantation, the
major treatment modality used to treat this condition. It is
noteworthy that a large proportion of patients, throughout
the study period, did not receive any treatment due to late
diagnosis. Further studies are required to better characterize
the different features of HCC in the Brazilian population.

Osorio FMF, Lauar GM, Lima AS, Vidigal PVT, Ferrari TCA, Couto CA. Aspectos epidemioldgicos do carcinoma hepatocelular em centro de referéncia

de Minas Gerais. Arq Gastroenterol. 2013,50(2):97-100

RESUMO - Conrexto - Estudos sobre epidemiologia do carcinoma hepatocelular e terapias utilizadas em seu tratamento sio escassos no Brasil. O

objetivo foi caracterizar o carcinoma hepatocelular quanto 4 etiologia da hepatopatia cronica subjacente ¢ modalidades terapéuticas empregadas,

em um centro de referéncia no Brasil. Mérodo - Todos os casos de carcinoma hepatocelular registrados no Departamento de Patologia em periodo
de 12 anos (1998-2010) foram incluidos. Dados demograficos, etiologia da hepatopatia crénica e tipo de tratamento realizado foram coletados dos
prontudrios. Resultado - Esta série de casos incluiu 215 pacientes, com média de idade 57,3 (1 14.1) anos, 164 (76,2%,) do sexo masculino. Infecgdes

virais C e B foram detectadas em 88 (43%) e 47 (23%), respectivamente. Abuso de etanol isoladamente ou associado a outras causas foi identificado
em 64 (32%) individuos. Esquistossomose foi encontrada em 18 (9%) individuos. Transplante hepatico foi o tratamento de escolha em 112 (51%)

pacientes. Esse procedimento foi mais frequentemente realizado em carcinoma hepatocelular relacionado com hepatite C (70%) do que hepatite B
(17%). Ressecgdio cirirgica foi realizada em 40 (18%) individuos, alcoolizagio ou termo-ablagdo em 18 (14%) e quimioembolizagio em 14 (7%). Em
40(19.4%) pacientes nenhum tratamento foi empregado e esta porcentagem permaneceu constante ao longo dos anos do estudo. Conclusdes - Hepatite

viral C seguida de abuso de etanol e hepatite viral B foram as causas de hepatopatia cronica mais frequentemente associadas ao carcinoma hepato-

celular. Os resultados mostram tendéncia a aumento da incidéncia do carcinoma hepatocelular; no entanto, a proporgio de pacientes ndo-tratados

permaneceu constante ao longo dos anos analisados.

DESCRITORES - Carcinoma hepatocelular, epidemiologia. Minas Gerais,
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