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RESUMO

Introdugéo: O transplante hepatico (TH) como alternativa terapéutica na presencga do
Carcinoma Hepatocelular (CHC) no paciente cirrético € bem estabelecido na literatura;
no entanto, a recidiva tumoral apds o TH tem prognéstico reservado, sendo importante

reconhecer variaveis relacionadas ao seu aparecimento.

Objetivo: Descrever o perfil epidemiolédgico de pacientes submetidos a TH e variaveis
que contribuiram com recorréncia tumoral. Ainda, avaliar modelos que envolvem
niveis de alfafetoproteina (AFP) propostos para melhor selecdo de receptores

portadores de CHC.

Material e métodos: A presente tese discorre sobre quatro artigos publicados pela
autora sobre o tema em estudo. O primeiro, analisou uma coorte multicéntrica de
pacientes submetidos a TH devido CHC, avaliando variaveis relacionadas ao
progndstico de pacientes com recidiva. Os demais artigos, retrospectivos, avaliaram
pacientes submetidos a TH devido CHC, no Hospital de Clinicas da Universidade
Estadual de Campinas, através de variaveis epidemioldgicas de reconhecido impacto
na recorréncia de CHC, e variaveis calculadas: NYCA Score; Metroticket 2.0; e AFP

Model.

Resultados: A coorte multicéntrica foi composta por 1085 pacientes submetidos a TH
devido CHC. A recidiva ocorreu em 105 pacientes (16,6%), em tempo médio de 13
meses. O tempo médio até a recorréncia se relacionou negativamente com a
sobrevida pos recidiva (P < 0,0001); assim, a recidiva precoce foi associada a maior

mortalidade e pode estar relacionada a selecao inapropriada dos receptores.



Nos demais artigos, foram avaliados 214 pacientes submetidos a TH devido
CHC, com mediana de idade de 61 anos, principalmente sexo masculino (75,7%) e
mediana do MELD real de 13. O tempo médio até o TH foi de 6,12 meses e o nivel
sérico de AFP foi em média de 383,62ng/ml. A recidiva foi diagnosticada em 8,41%
dos pacientes, em mais de um sitio em 50% dos casos. Foram preditores de recidiva:
nivel de AFP antes do TH, com mediana de 7,60 ng/ml (p=0,0043); numero de ndédulos
no explante, com mediana de 3 nddulos (p=0,0208); presenga de invasao
microvascular (p=0,0371) e macrovascular (p=0,0384) no anatomopatoldgico.

Os pacientes foram classificados conforme: no artigo 2, analisado o NYCA
Score, com uma mediana de 2 pontos nos pacientes sem recidiva, contra mediana de
4 pontos nos pacientes com recidiva (p=0,0011); no artigo 3, avaliado o escore
Metroticket 2.0: pacientes com recorréncia de CHC apresentaram sobrevida média
estimada em 5 anos estatisticamente significante menor comparado aos pacientes
que nao apresentaram recidiva, respectivamente, de 79,01% contra 87,62%
(p=0,0009); e, no artigo 4, foi avaliado o AFP Model, apresentando valores médios e
mediana do AFP Model, respectivamente, de 0.92 e 1 (0 — 6) no grupo sem recidiva e
de 1.72 e 1,5 (0 — 4), nos pacientes que apresentaram recidiva de CHC, com

p=0.0036.

Conclusao: A recidiva de CHC apds TH apresenta elevada mortalidade, sendo que,
quando ocorre precocemente esta associada a menor sobrevida. Os modelos NYCA
Score, Metroticket 2.0 e AFP Model foram capazes de identificar pacientes com maior
risco de recorréncia de CHC, similarmente ao critério de Mildo atualmente utilizado

em nossa legislagao.



Palavras-chave: Cirrose hepatica; Carcinoma Hepatocelular; Transplante de Figado;

Recidiva.



ABSTRACT

Introduction: Liver transplantation (LT) as a therapeutic alternative in the presence of
Hepatocellular Carcinoma (HCC) in cirrhotic patients is well established in the
literature, however, recurrence after LT has a poor prognosis, and the recognition of

related variables is extremely important.

Objective: To describe epidemiological profile of patients undergoing LT, as well the
variables that contributed to higher HCC recurrence after LT. Also, to evaluated models
that involve alpha-fetoprotein (AFP) levels proposed to better selection of HCC

recipients for LT.

Material and methods: This thesis discuss four articles published by the author on
the topic under study. The first article analyzed a multicenter cohort of patients
undergoing LT due HCC, to assess variables related to the prognosis of patients with
post-LT recurrence. The other three articles are retrospective, cohort studies that
analyzed the medical records of patients undergoing LT due HCC, at the University of
Campinas, evaluating epidemiological variables with recognized impact on HCC

recurrence, as well calculated variables: NYCA Score; Metroticket 2.0; and AFP Model.

Results: In the first article, the multicenter cohort evaluated 1,085 patients undergoing
LT for HCC. Recurrence occurred in 105 patients (16.6%), detected in an average time
of 13 months. Mean time to recurrence was negatively related to post-relapse survival
(P < 0.0001), therefore, early relapse was associated with higher mortality and may be

related to inadequate selection of recipients for LT.



The other articles evaluated 214 patients who underwent LT for HCC, with a median
age of 61 years, mostly men (75.7%) and median real MELD of 13. The mean time to
LT was 6.12 months and the mean serum AFP level was 383.62 ng/ml. Recurrence
was diagnosed in 8.41% of patients, in 50% of cases present in more than one site.
Were predictors of recurrence: AFP levels before LT, with a median of 7.60 ng/ml
(p=0.0043); number of nodules in the explant, with a median of 3 nodules (p=0.0208);
presence of microvascular (p=0.0371) and macrovascular (p=0.0384) invasion in the
biopsy.

In article 2, the NYCA Score was analyzed, with a median of 2 points in patients without
recurrence, against 4 points in patients with recurrence (p=0.0011). In article 3, the
Metroticket 2.0 score was evaluated: patients with HCC recurrence had an mean
survival in 5 years statistically lower compared to patients who did not have recurrence,
respectively, 79.01% and 87.62% (p=0.009). In article 4, the AFP Model was
evaluated, presenting mean and median values of the AFP Model, respectively, of 0.92
and 1 (0 - 6) in the group without recurrence and of 1.72 and 1.5 (0 - 4), in patients

who had HCC recurrence (p=0.0036).

Conclusion: HCC recurrence after LT has a high mortality and when early is
associated with lower survival. Methods that evaluate selection of receptors for LT in
the presence of HCC, NYCA Score, Metroticket 2.0 and AFP Model, were applied, and
be able of identifying patients with higher risk of HCC recurrence, like the Milan Criteria,

currently used in our legislation.

Keywords: Liver Cirrhosis, Hepatocellular Carcinoma; Liver Transplantation;

Recurrence.
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1. INTRODUCAO

1.1 HEPATOPATIA CRONICA E O CHC

A Hepatopatia crénica (HC), cuja incidéncia vem aumentando paulatinamente
ao redor do mundo, ocorre devido a um processo de destruicdo e regeneragao do
parénquima hepatico ao longo do tempo, que culmina com graus progressivos de
fibrose, levando a substituicdo do parénquima hepatico normal por ndédulos
regenerativos’.

Ela é reconhecida, atualmente, como importante causa de mortalidade no
mundo com cerca de 2 milhdes de mortes anualmente, sendo que mais de 60% de
todas as mortes relacionadas a doengas hepaticas ocorrem no sexo masculino?. A
cirrose é a 112 causa mais comum de morte em geral, a terceira principal causa de
morte entre 45 e 64 anos e, junto com o cancer de figado, representa 3 a 5% de todas
as mortes no mundo®#.

As principais etiologias da HC sao a hepatite pelo virus C (VHC), hepatite pelo
virus B (VHB), alcool e doenga hepatica gordurosa nio alcodlica (DHGNA)>.

A HC secundaria as hepatites virais ainda sao as mais prevalentes, no entanto,
observa-se um aumento importante dos casos secundarios a DHGNA e alcool,
principalmente nos paises desenvolvidos?®.

A HC é estabelecida pelo processo de necrose e regeneragao de hepatdcitos,
resultando em fibrose e capilarizagcdo dos sinusodides hepaticos. Ha diminuicdo do
parénquima hepatico, disturbios do fluxo sanguineo devido a fibrose e reconstrugao
anormal; surgem, entdo, shunts porto-sistémicos, causando a hipertensédo portal,
ascite, hiponatremia, encefalopatia, disturbios pulmonares, renais e cardiacos. Além

disso a HC apresenta alto risco para o desenvolvimento de hepatocarcinoma®.
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Nas fases iniciais, a maioria dos pacientes & assintomatica e a falta de
conscientizagado sobre a doenga pode levar a um diagndstico tardio, em um momento
que ja houve a progressdo da HC para cirrose descompensada, com suas

complicagdes, entre elas o hepatocarcinoma ja em fases avangadas’’.

1.2 CARCINOMA HEPATOCELULAR

A neoplasia primaria mais frequentemente observada no figado é o carcinoma
hepatocelular (CHC) ou hepatocarcinoma, representando cerca de 90% das
neoplasias primarias do figado®. Corresponde a sexta neoplasia maligna mais comum
e a quarta principal causa de morte relacionada ao cancer no mundo, com uma
sobrevida em 5 anos de aproximadamente 18%°%1°.

O CHC acomete principalmente homens e possui maior incidéncia de acordo
com a janela de exposi¢ao do paciente a sua hepatopatia de base e progressivamente
com a idade, atingindo um pico aos 70 anos?10.

Na grande maioria das vezes, o CHC esta associado a HC e possui, portanto,
relagcdo com diversos fatores de risco, dentre eles VHC, VHB, hepatopatias
secundarias ao alcool, DHGNA, aflatoxinas e acido aristoléquico™.

Atualmente, a DHGNA esta entre as principais causas de HC e CHC nos
Estados Unidos, devido aumento da prevaléncia de obesidade e sindrome
plurimetabolica®. Em contraste com as demais etiologias, cerca de 20 a 30% dos CHC
relacionados a DHGNA ocorrem na auséncia de HC™.

Essa malignidade é considerada de alta agressividade e o rastreio em
pacientes com HC em busca de CHC pode ajudar a detectar lesbes em estagios

iniciais, aumentando a possibilidade de tratamento com intuito curativo® 2.
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Diversas diretrizes internacionais preconizam a realizagao de ultrassonografia
(USG) de abdome em busca de lesdes focais hepaticas a cada 6 meses em pacientes
com alto risco de desenvolver CHC. Quando se associa a dosagem de
alfafetoproteina (AFP) ao esquema de rastreio, a sensibilidade para detec¢gao de CHC
aumenta de 92% para 99,2% °.

Na suspeita de CHC, a confirmagdo diagnostica deve ser feita,
preferencialmente, através de métodos de exames de imagem multifasico e apenas
em casos de excegdes, com duvidas diagnosticas, através da realizagéo de bidpsia®.

A Tomografia Computadorizada (TC) ou Ressonancia Magnética (RM) de
abdome com contraste, confirma o diagndstico de CHC ao demonstrar, em um figado
com sinais radiograficos de cirrose, a presenga de lesao hipervascular na fase arterial
e lavagem rapida do contraste nas fases tardias, podendo ou ndo estar associado a

formacao de pseudo-capsula™™.

Figura 1: TC de abdome com lesdo hepatica compativel com CHC.

' Fase portal Fase de equilibrio

Fonte: arquivo pessoal.

Em 2011, foi desenvolvido por uma equipe multidisciplinar (radiologistas
diagndsticos e intervencionistas, cirurgides hepatobiliares e hepatologistas) junto ao

Colégio Americano de Radiologia, o “Liver Imaging Reporting and Data System” (LI-
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RADS), com a finalidade de auxiliar na investigacédo e rastreio de lesdes focais
hepaticas em figados cirréticos. Conforme as Figuras 2 e 3, trata-se de um sistema
com uso de terminologia, técnica, interpretacao e relatérios padronizados de imagens

hepaticas’3.

Figura 2: Algoritmo diagnéstico de hepatocarcinoma pela TC/RM baseado no

LI-RADS.

@ LI-RADS® TC/RM v2018 Principal

Achado nao tratado e sem comprovagao patolégica em paciente de alto risco para CHC

| se ndo for possivel classificar devido & degradagdo das imagens ou

o —— > LR-NC
omissdes do exame

— se definitivamente houver invasdo vascular tumoral (TIV) LR-TIV
— se definitivamente benigno -
— se provavelmente benigno LR-2

| _se provavelmente ou definitivamente maligno, mas sem critérios
especificos para CHC (p.e., com aspecto em alvo)

De outra forma, use a tabela diagnéstica TC/RM abaixo

— se probabilidade intermediaria de malignidade LR-3

— se provavelmente CHC LR-4

— se definitivamente CHC -

Tabela Diagnéstica TC/RM

Hiperrealce na fase arterial (HRFA) Sem HRFA HRFA ndo em halo
Tamanho do achado (mm) <20 220 <10 10-19 220
Conte namero de critérios Zero LR-3 LR-3 LR-3 LR-3 LR-4
principais: 17

- “Lavagem” nao periférica Um LR-3 LR-4 LR-4 -

« "Cépsula" com realce i

« Crescimento acima do limiar 2 Dois | LR-4 LR-4 LR-4

Achados nesta “célula” sdo categorizados de acordo com um critério principal adicional:
* LR-4- se“céapsula” com realce.

* LR-5 - se “lavagem” ndo periférica OU crescimento acima do limiar

Fonte: https://www.acr.org/-/media/ACR/Files/RADS/LI-RADS/Translations/LI-RADS-2018-CT-

MRI-Core-Portuguese.pdf
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Figura 3: Categorias de diagnéstico de CHC pela TC/RM baseado no LI-RADS.

¥ LLRADS® v2017 Categorias

TC/RM LI-RADS® v2018 Categorias

Categorias de diagnéstico
Nao categorizavel (devido a

LR-NC degradagéo das imagens ou omissdes
do exame)
_ Definitivamente benigna
LR-2 Provavelmente benigna

Probabilidade intermediaria de
malignidade

LR-3
_— LR-4 Provavelmente CHC
Provavelmente ou definitivamente
maligna, LR-M
nao necessariamente CHC - Definitivamente CHC
LR-TIV Invasédo Vascular Tumoral

Fonte: https://www.acr.org/-/media/ACR/Files/RADS/LI-RADS/Translations/LI-RADS-2018-CT-

MRI-Core-Portuguese.pdf

1.3 TRATAMENTO DO CHC

Uma vez diagnosticado o CHC, deve ser realizada uma ampla avaliagao do
paciente para a tomada de decisdo quanto a melhor proposta terapéutica possivel,
sendo que os métodos considerados com intuito curativo sdo a ressecg¢ao cirurgica, o
transplante de figado e a ablagao’°.

Existem diversos guidelines que visam auxiliar a escolha do melhor tratamento
para cada paciente, sendo o preconizado pelo Barcelona Clinic of Liver Cancer
(BCLC) o mais utilizado. O BCLC classifica o paciente nos estagios 0 (estagio muito
inicial), A (estagio inicial), B (estagio intermediario), C (estagio avancado) e D (estagio

terminal)8-1°,
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Figura 4: Fluxograma para estadiamento e opgodes terapéuticas do CHC.

CHC
Estagio muito precoce (0) Estagio inicial (A) Estagio intermediario (B, Estagio avangado (C) ~ Estagio terminal
Unico <2 cm Unico ou 3 nédulos < 3 cm _Multinodular Invaséo portal @
Child-Pug A, PS 0 Child-Pug A/B, PS 0 Child-Pug A/B,PS0  pisseminagao extra-  Child-Pug C, PS
hepatica 34
Child-Pug A/B,
PS 1-2
Potencial candidato para i
8 transplante de figado Unico 3 nddulos <3 cm
|
‘0
c
= -
o Nzo Sim seeeeeees »Presséo portal,
o bilirrubina
Normal Aumentada -+ » Doengas
associadas
Néo Sim ‘L
— \ 4 v
° Ablagéo Ressecgio Transplante Ablagao TACE T"?ta"“‘f“m
€ Sistémico
s i
g Paliativo BSC
-t
E Tratamento Curativo L Tratamento Paliativo }

Fonte: Portaria conjunta No 18, de 14 de Outubro de 2022. Diretrizes Diagndsticas e Terapéuticas do Carcinoma
Hepatocelular no Adulto. Adaptado do BCLC (CHC: carcinoma hepatocelular; BSC: best standard supportive

care — cuidados paliativos; TACE: quimioemboliza¢éo transarterial)

De maneira geral, a ablagao pode ser empregada no estagio 0 e alguns casos
do estagio A; a ressecgéao cirurgica em alguns casos do estagio A; o TH em alguns
casos do estagio A e alguns do estagio B; a terapéutica sistémica no estagio C; e, por
fim, as terapias de suporte no estagio D81°,

Como o CHC esta, na maioria das vezes, associado a presenca da HC, a
principal terapéutica, quando possivel, € a realizacdo do TH, uma vez que o

procedimento remove o(s) tumor(es) e a hepatopatia de base®*.
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1.4 TRANSPLANTE HEPATICO POR CHC

Apesar do TH ser o segundo transplante de 6rgao sélido mais comum ao redor
do mundo e o Brasil ser o segundo pais do mundo a realizar mais TH, a escassez de
orgaos ainda é um desafio, uma vez que menos de 10% das necessidades globais de
transplantes s&o atendidas*®.

Segundo o Registro Brasileiro de Transplantes de 2019, no Brasil, a meta para
taxa de transplante hepatico era de 13 por milhdo de populagédo (pmp), porém atingiu
apenas 10,8 pmp, principalmente, pela baixa disponibilidade de doadores de 6rgaos®.

Caso nao seja feita uma sele¢ado adequada do receptor para TH na presenca
de CHC, a eficacia do procedimento torna-se limitada pelo risco de recorréncia
tumoral, tornando o resultado dessa modalidade de tratamento, no que tange a
sobrevida, desalentador®.

Mesmo diante de critérios de selecdo validados e considerados padrao, a
recorréncia de CHC po6s TH é descrita em 8 a 20% dos pacientes. Nesses casos, a
recorréncia ocorre em um tempo médio de 14 meses apdés o TH e é associada a

sobrevida média de 12,2 meses apds o diagndstico da mesma'’-18.

1.5 CHC E OS CRITERIOS DE MILAO

Diante desse cenario, em 1996, foi publicado o chamado Critério de Mildo (CM),
que estabeleceu uma proposta de sele¢cao de pacientes com CHC para o TH,
considerada padrao até os dias de hoje. Os CM se baseiam no tamanho e numero de
nddulos no figado, na presenga de invasao vascular e metastases a distancia. Assim,
por esse critério, o TH pode ser indicado na presenga de: tumor unico com até 5 cm
ou na presenca de até 3 tumores ndao maiores que 3 cm cada, na auséncia de

metastases a distancia ou invasdo vascular'”1°.
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No entanto, estudos realizados nas ultimas décadas vem criticando o CM,
considerando-o restritivo, devido a nao utilizagcdo de critérios para avaliagao da
biologia molecular desses tumores'®1819, Alguns desses trabalhos relataram taxas de
sobrevida em cinco anos de 70 a 80% para grupos de pacientes selecionados com
critérios expandidos, além de riscos de recorréncia acetaveis em torno de 10 a
15%14,16,20_

Frente a isso, foram sugeridos outros critérios que poderiam aprimorar os CM
como: Critérios da Universidade da California, S&o Francisco (em inglés, University of
California, San Francisco — UCSF), que considera o TH para tumor unico menor que
6,5 cm ou no maximo 3 tumores, sem nenhum ser maior que 4,5 cm e tamanho
cumulativo dos tumores menor que 8 cm; Critério Up-to-seven, que estabelece que a
soma do tamanho dos nédulos e o didmetro do maior tumor (em cm) deve ser menor
ou igual a sete; e Critérios franceses, baseados no estadiamento do tumor e nos niveis

do marcador bioldégico AFP no momento de listagem e de acompanhamento '416.20,

1.6 ESCORES UTILIZANDO NIVEIS DE AFP

Especial importancia tem sido dada a esses estudos que buscaram associar
marcadores moleculares ao prognéstico pés TH, entre eles os que avaliam valores
elevados de AFP, fato correlacionado a presenga de CHC pouco diferenciados, menor
taxa de sobrevida e maior recorréncia tumoral'419-21,

Além disso, pesquisadores relacionaram valores desse marcador associados a
invasao vascular, demonstrando que a AFP pode ser utilizada junto ao exame de

imagem pré-operatdrio como uma variavel progndstica?%.2122,
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1.6.1 AFP SCORE

Um estudo francés demonstrou resultados promissores inserindo a AFP na
predicdo de recorréncia em seu modelo proposto, confirmando sua grande
capacidade de diferenciar pacientes com bom ou mau prognéstico quando se utiliza
esse marcador sérico?3.

Esse trabalho avaliou o nivel de AFP no momento pré-operatério de pacientes
que seriam submetidos a TH. Esses pacientes, segundo o0 modelo francés, foram
alocados em grupos através de um sistema de pontuacgao (0 a 9 pontos) que atribuiu
valores aos seguintes itens: maior didmetro tumoral, niumero de nédulos de CHC e
niveis de AFP pré TH, conforme a Figura 5.

Os resultados corroboraram a relevancia do nivel de AFP em selecionar grupos
de maior risco de recorréncia tumoral; além de estar associado as taxas de sobrevida

em 5 anos e trazer informacdes adicionais sobre o comportamento tumoral’®-21,

Figura 5: Variaveis utilizadas para calculo AFP Model.

Table 1. Simplified, user-friendly version of the AFP model.

Variables B coefficient Hazard ratio Points

Largest diameter

<3cm 0 1 0
3-6cm 0.272 1.31 1
>6cm 1.347 3.84 4

Number of nodules
1-3 0 1 0
4 and more 0.696 2.01 2

AFP level (ng/ml)

<100 0 1 0
[100-1000] 0.668 1.95 2
>1000 0.945 2.57 3

The score is calculated by adding the individual points for each obtained variable.

Fonte: Duvoux et al, Gastroenterology, 2012.
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Outros modelos que também utilizaram niveis séricos de AFP em momentos
distintos anteriores ao TH foram descritos; sendo os principais, 0 modelo americano
NYCA Score, RETREAT em parceria americano e canadense e o Metroticket 2.0,

todos com resultados bastante promissores?+-26.

1.6.2 NYCA SCORE

O modelo descrito por Karim et al, chamado de score NYCA Score, foi feito com
participagdo de 3 grandes centros e avaliou 1685 pacientes submetidos a TH por
CHC, sendo observada a oscilagao dos niveis de AFP ao longo do periodo de espera
em lista, conforme a Figura 6. A anadlise estatistica do produto dessa diferenga do nivel
de AFP, associado ao numero de nédulos e tamanho do maior nédulo gerou o dito
score NYCA Score, associado a maior ou menor risco de recidiva do CHC apés o

TH2,

Figura 6: Variaveis utilizadas para calculo do NYCA Score.

TABLE 3. Results of Univariable and Multivariable Cox regression Analysis to Analyze Predictors of Poor 5-year RFS as well as
Point Allocation for NYCA Score

Univariable Analysis Multivariable Analysis

Factor Affecting 5-y RFS P Hazard Ratio (CI) P Hazard Ratio (CI) NYCA Score Points
Maximum tumor size at diagnosis, cm

0-3 (Ref) - - - 0

>3-6 <0.0001 2.08 (1.54-2.80) <0.0001 1.96 (1.42-2.68) 2

>6 <0.0001 429 (2.56-7.19) <0.0001 3.66 (2.13-6.34) 4
Maximum tumor number at diagnosis

1 (Ref) - - - - 0

2-3 0.003 1.56 (1.15-2.13) 0.002 1.63 (1.19-2.26) 2

>4 <0.0001 3.96 (2.36-6.63) <0.0001 4.24 (2.47-7.27) 4
AFP response (Max AFP to Final AFP)

AFP Always <200 - - - - 0

Responders

Max >200-1000 to Final <200 0.004 2.05 (1.26-3.34) 0.028 1.77 (1.07-2.96) 2

Max >1000 to Final <1000 (Must be >50% Drop) 0.036 2.07 (1.05-4.08) 0.107 1.75 (0.90-3.48) 2
Nonresponders

Max >200-400 to Final >200 <0.0001 3.34 (1.76-6.44) 0.001 3.30 (1.67-6.55) 3

Max >400-1000 to Final > 200 <0.0001 4.24 (2.57-6.98) <0.0001 3.82 (2.30-6.33) 4

Max >1000 to Final >1000 <0.0001 7.28 (4.68-11.3) <0.0001 5.81 (3.63-9.31) 6
neutrophil-lymphocyte ratio > 5 <0.0001 1.73 (1.26-2.37) <0.0001 1.91 (1.38-2.66) N/I

AFP indicates alpha fetoprotein; Max, maximum; N/I, not included.

Fonte: Ann Surg 2018;268:690-699
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1.6.3 METROTICKET 2.0 SCORE

Dessa mesma forma, o escore Metroticket 2.0, realizou a somatoria entre
numero nodulos e o didmetro do maior nédulo associando essa somatoria aos niveis
de AFP encontrados imediatamente anterior ao procedimento cirurgico, no intuito de
predizer a sobrevida em 5 anos apds o TH devido CHC, considerando o risco de 6bito
por fatores especificos relacionados ao CHC?.

Nesse trabalho foram avaliados 1359 pacientes entre 2000 e 2013, e a soma
do numero de tumores ao tamanho do maior tumor, associado aos niveis de AFP
foram associados a morte especifica por CHC. Assim, para que houvesse uma
sobrevida minima de 70% em 5 anos, foi constatado que a somatdria ndo deve ser
maior que 7 se AFP <200; somatdria até 5 se AFP entre 200 e 400; e somatéria até 4
se AFP entre 400 e 1000 ng/mI?°,

Através desse modelo, é descrito o risco de 6bito relacionado ao CHC conforme

os graficos abaixo.
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Figura 7: Gréficos do Estudo Metroticket 2.0. (A: Sobrevida em cinco anos
conforme niveis de AFP e somatdria do numero de nddulos ao tamanho do maior
nodulo; B: Correlagao do intervalo de AFP conforme a somatéria do maior tumor com

o numero de tumores observados em cada caso)

J
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Fonte: Gastroenterology 2018;154:128-139

Em todos esses estudos, foi demonstrado que parte dos individuos que
excederam os CM teriam tido bons resultados apdés o TH se um desses modelos, que
incluem os valores de AFP, tivessem sido considerados?4-26.

A HC associada a presenca de CHC possui elevada mortalidade, com
necessidade de TH em grande parte dos casos devido a hepatopatia subjacente.

Entretanto, vivenciamos a escassez de érgéos para o TH; sendo, portanto,
necessario ampliar e otimizar a selegao dos receptores que mais se beneficiariam com

o procedimento.
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Por essa razdo, aprimorar os critérios pré-operatorios que refinem qual o
melhor paciente portador de CHC, que se beneficiaria com a indicacdo de TH com
menor risco de recidiva, utilizando marcadores biolégicos como, a AFP, faz-se
necessario, a fim de evitar perdas de enxertos e possibilitar melhor prognéstico para
pacientes transplantados.

Além disso, é de extrema relevancia avaliar as variaveis prognosticas
relacionadas a evolugao dos pacientes que apresentam risco de recidiva para CHC
no pos TH. Esta condigao possuiu prognéstico reservado, principalmente pelo uso da
imunossupressao; e, até o momento, ndo ha consenso na literatura referente ao
melhor tratamento de recidiva pds transplante, com mortalidade elevada apods seu

diagndstico.
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2. OBJETIVOS

2.1. OBJETIVO GERAL
Avaliar o modelo atual de alocagdao de 6rgaos na legislacdo Brasileira de
pacientes listados pela presenga de carcinoma hepatocelular, os Critério de Milao,

comparando suas limitagdes com outros critérios descritos na literatura.

2.2. OBJETIVOS ESPECIFICOS

1. Avaliar a correlagao entre variaveis de exames de imagem e laboratoriais
pré-operatorios com a recorréncia tumoral de CHC e sobrevida na coorte de pacientes
submetidos a TH no Hospital das Clinicas da Universidade Estadual de Campinas
(HC-UNICAMP).

2. Avaliar as variaveis prognosticas relacionadas a evolugao dos pacientes que
apresentam recidiva de CHC, através de analise multicéntrica em coorte Latino-
Americana;

3. Calcular, retrospectivamente, os modelos NYCA Score, Metroticket 2.0, e
AFP Model na casuistica analisada, verificando qual seria o prognéstico estimado para
esses pacientes segundo esses modelos;

4. Comparar o prognéstico estimado através desses modelos calculados com
o obtido em nossa casuistica, ja submetida a TH seguindo o modelo vigente, baseado
nos Critérios de Milao;

5. Verificar se novos escores que consideram caracteristicas biolégicas do
tumor (niveis de AFP em associagdo com o tamanho e/ou numero de tumores) seriam
uma ferramenta valida para selecionar os pacientes de melhor o progndstico para TH

na presenca de CHC.
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3. CASUISTICA E METODOS

3.1 DESENHO DO ESTUDO

O modelo dessa tese procurou seguir o “modelo alternativo”, hoje bem aceito
nas comunidades académicas.

Para tanto, seguem abaixo 4 artigos ja previamente publicados e que versam
sobre o tema da recidiva do CHC e possiveis scores que podem auxiliar no melhor

manejo do paciente em lista para realizagao de TH por CHC.
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3.2 ARTIGOS PUBLICADOS RELACIONADOS A TESE

3.2.1 RECURRENCE OF HEPATOCELLULAR CARCINOMA AFTER LIVER
TRANSPLANTATION: PROGNOSTIC AND PREDICTIVE FACTORS OF
SURVIVAL IN A LATIN AMERICAN COHORT (ARTIGO COMPLETO

PAGINA 65)

e Revista indexada: Liver International

o Status atual: Publicado

e DOI: https:// doi.org/10.1111/liv.14736

e Citacdo: Maccali C, Chagas AL, Boin |, et al. Recurrence of
hepatocellular carcinoma after liver transplantation: Prognostic and
predictive factors of survival in a Latin American cohort. Liver Int.

2021;41:851-862.

3.2.2 VALIDATION OF NEW YORK/CALIFORNIA SCORE IN THE
PREOPERATIVE PERIOD OF LIVER TRANSPLANT FOR
HEPATOCELLULAR CARCINOMA AT UNIVERSITY OF CAMPINAS’S

HOSPITAL (ARTIGO COMPLETO PAGINA 77)

e Revista indexada: Transplantation Proceedings, 54, 1300-1303 (2022)

e Status atual: Publicado

e DOI: https://doi.org/10.1016/j.transproceed.2022.03.039

o Citacdo: De Ataide, Perales, Teramoto et al. Validation of new
york/california score in the preoperative period of liver transplant for
hepatocellular carcinoma at University of Campinas’s hospital.

Transplantation Proceedings, 54, 1300-1303 (2022).
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3.2.3 VALIDATION OF METROTICKET SCORE IN THE PREOPERATIVE
PERIOD OF LIVER TRANSPLANTATION FOR HEPATOCELLULAR

CARCINOMA (ARTIGO COMPLETO PAGINA 81)

e Revista indexada: Transplantation Proceedings, 54, 1308-1309 (2022)

o Status atual: Publicado

e DOI: https://doi.org/10.1016/j.transproceed.2022.03.012

o Citacdo: De Ataide, Perales, Teramoto et al. Validation of metroticket
score in the preoperative period of liver transplantation for hepatocellular

carcinoma. Transplantation Proceedings, 54, 1308-1309 (2022).

3.2.4 REFINEMENT OF THE MILAN CRITERIA: ROLE OF A-FETOPROTEIN
IN LIVER TRANSPLANTATION FOR HEPATOCELLULAR CARCINOMA

(ARTIGO COMPLETO PAGINA 83)

e Revista indexada: Transplantation Proceedings, 54, 1310-1312 (2022)

o Status atual: Publicado

e DOI: https://doi.org/10.1016/j.transproceed.2022.04.011

o Citacdo: Perales, Teramoto, Ataide, et al. Refinement of the milan
criteria: role of a-fetoprotein in liver transplantation for hepatocellular

carcinoma. Transplantation Proceedings, 54, 1310-1312 (2022).
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3.3 METODOLOGIA DA ANALISE

O primeiro artigo, analisou uma coorte multicéntrica de pacientes submetidos
a TH devido CHC em 22 centros da América Latina, entre 1 de Janeiro de 2005 e 1
de janeiro de 2018, a fim de avaliar variaveis relacionadas ao prognostico de pacientes
com recidiva de CHC pés TH.

Esse estudo foi realizado através de registro dos dados em formulario eletrénico
de relato de caso baseado na web, em conformidade com os padrdes éticos da
Declaragao de Helsinque revisada em 2008, e o protocolo do estudo foi registrado
como parte de um registro publico aberto (NCT03775863; www.clinicaltrials.gov),
mantendo acordo de confidencialidade de cada investigador.

Os demais trés artigos, sdo estudos retrospectivos, de coorte, realizados
através da analise de prontuarios de pacientes submetidos a TH devido CHC, no
Hospital de Clinicas da Universidade Estadual de Campinas, no periodo de 01 de
Janeiro de 2008 a 31 de Dezembro de 2019, sendo avaliadas variaveis
epidemioldgicas de reconhecido impacto na recorréncia de CHC, assim como

variaveis calculadas: NYCA Score; Metroticket 2.0; e AFP Model.

3.4 LOCAL DE EXECUGAO

O trabalho local foi desenvolvido na UTH/HC-UNICAMP, através da analise de
banco de dados propria da unidade. No HC-UNICAMP, onde todos os TH foram
realizados, foi feita a analise retrospectiva de prontuarios fisicos e acesso ao sistema
hospitalar para consulta de resultados de exames de imagem, laboratoriais e

anatomopatologicos.
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Os exames anatomopatolégicos (AP) foram realizados pelo Departamento de
Anatomia Patolégica do HC-UNICAMP e analisados por patologista especializado na

area de patologias hepaticas.

3.5 SELEGAO DOS SUJEITOS

3.5.1 POPULAGAO ESTUDADA

Foram levantados os dados de pacientes submetidos a TH no HC-UNICAMP
no periodo de 01 de Janeiro de 2008 a 31 de Dezembro de 2019 e, entdo, analisados
aqueles com a presencga confirmada de CHC no figado explantado. A analise foi
iniciada em 2008 quando o sistema de alocacao em lista de TH no Brasil passou a ser

baseada nos valores do Model End Liver Disease (MELD).

3.5.2 CRITERIOS DE INCLUSAO
Foram incluidos no estudo os pacientes que preencherem os seguintes
critérios:
e |dade maior ou igual a 18 anos;
e Ter sido submetido a TH no HC-UNICAMP no periodo de 01 de janeiro de
2008 a 31 de dezembro de 2019;
e Possuir exames de imagem trifasicos realizados no HC-UNICAMP
anteriormente ao TH disponiveis para consulta;
e Apresentar coleta adequada de niveis de AFP no pré-operatério do TH;

e Possuir diagnéstico de CHC confirmado pelo AP do figado explantado;
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Pacientes que mantiveram seguimento adequado no pés TH, com exames

de imagem e AFP, que pudessem confirmar o diagnéstico de recidiva de

CHC.

3.5.3 CRITERIOS DE EXCLUSAO

Foram excluidos do estudo os seguintes pacientes:

Menores de 18 anos;

Submetidos a TH anteriormente a 01 de janeiro de 2008 ou posteriormente
a 31 de dezembro de 2019;

Submetidos a TH que nao foram relacionados ao diagnéstico confirmado
de CHC;

Com dados de exames de imagem ou laboratoriais ndo disponiveis nos
sistemas de dados da UTH ou HC - UNICAMP;

Que perderam o seguimento ambulatorial e que, portanto, nao foi possivel

ter acesso a dados quanto a recidiva ou ndo do CHC.

3.6 VARIAVEIS ANALISADAS

3.6.1 VARIAVEIS DESCRITIVAS

Idade;
Género;
Peso (kg), altura (m) e indice de massa corpérea (IMC; Kg/m2)

Etiologia de base da hepatopatia;
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Niveis de Bilirrubina (mg/dL), RNI, Creatinina (mg/dL), sodio (mEg/L) e
Valor do MELD calculado através desses exames;

Tempo de espera (meses) na lista até o TH;

Realizacdo de quimioembolizagao previamente ao TH,;

Niveis séricos de AFP (ng/ml) pré TH;

Niveis séricos de AFP (ng/ml) no seguimento pés TH;

Numero de ndédulos compativeis com CHC presentes no exame de
imagem pré TH;

Tamanho dos nédulos (cm) compativeis com CHC presentes no exame de
imagem pré TH;

Numero de segmentos acometidos avaliado pelo exame de imagem pré
TH;

Numero de nddulos compativeis com CHC presentes no exame AP do
explante;

Tamanho dos nédulos (cm) compativeis com CHC presentes no exame
AP do explante;

Presenca de invasao microvascular no explante;

Presenca de invasao macrovascular no explante;

Presenca confirmada por exames de imagem de recidiva de CHC;

Taxas de sobrevida;

Mortalidade e causa do 6bito.



38

3.6.2 VARIAVEIS CALCULADAS
As variaveis NYCA Score, Metroticket 2.0 e AFP Model, foram calculadas com
base nos exames avaliados, a fim de comparar esses modelos de recidiva de CHC

pos TH com o modelo utilizado na casuistica analisada, os Critérios de Milao.
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3.6.2.1 CALCULO DO NYCA SCORE

O NYCA Score, como descrito anteriormente, associa os critérios radiolégicos
tamanho maximo do CHC ao diagndstico e numero de lesdes compativeis com CHC
aos niveis de AFP, utilizando o valor do maior nivel detectado durante o seguimento

pré TH e o ultimo valor de AFP antes do TH, atribuindo pontos conforme a Tabela 1.

Tabela 1: Variaveis utilizadas para o calculo do NYCA Score.

Variavel Pontos

Tamanho maximo do tumor ao diagnéstico (cm)

0-3 0
>3-6 2
>6 4

Numero de les6es ao diagnoéstico

1 0
2-3 2
>4 4

Dosagem de AFP (Maxima e Anterior ao TH; ng/ml)

Sempre <200 0
Maxima > 200 até 1000, Final <200 2
Maxima > 1000, Final <1000 2
Maxima > 200 até 400, Final >200 3
Maxima > 400 até 1000, Final >200 4
Maxima > 1000, Final >1000 6

AFP: Alfafetoproteina
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Dessa forma, os pacientes da casuistica avaliada foram estratificados em baixo

risco, risco intermediario e alto risco de recidiva de CHC, conforme a Tabela 2.

Tabela 2: Classificacdo em classes de risco de recidiva de CHC segundo o

NYCA Score.
NYCA (Pontos) Risco de recorréncia
0-2 Baixo risco
3-6 Risco intermediario
>7 Alto risco

3.6.2.2 CALCULO DO METROTICKET 2.0

O Modelo chamado Metroticket 2.0, também ja aqui mencionado, foi
desenvolvido com intuito de determinar a sobrevida em 5 anos apds o TH devido CHC,
considerando o risco de o6bito por fatores especificos relacionados ao CHC. Esse
escore, leva em consideragao os niveis de AFP, tamanho do tumor e numero de

lesbes, através de graficos conforme a Figura 9.
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Figura 8: Grafico gerado a partir dos dados inseridos para o calculo do

Metroticket 2.0 (numero de lesdes, didametro da maior leséo, valor de AFP).

5-year predicted HCC-specific survival after liver transplantation: 97.6%
95% confidence interval: 97.3 - 97.9%
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Para a classificagao através desse método na casuistica avaliada foi utilizada

a calculadora online, disponivel no site http://www.hcc-olt-metroticket.org, através da

inser¢cao dos dados dos pacientes: tamanho do maior tumor, numero de nédulos e
valor de AFP. Dessa forma, calculada a sobrevida esperada em 5 anos relacionada

ao CHC na populagao em estudo.
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3.6.2.3 CALCULO DO AFP MODEL
O escore AFP Model, leva em consideragao o maior didmetro da maior lesao,
0 numero de nodulos presentes e o nivel de AFP, sendo atribuido pontos para cada

categoria conforme a Tabela 3.

Tabela 3: Variaveis utilizadas para o calculo do AFP Model.
Variavel Pontos

Tamanho da maior lesao

(cm)

<3 0
3-6 1
>6 4

Numero de lesoes
1a3 0
>4 2

Dosagem de AFP (ng/ml)

<100 0
100 - 1000 2
>1000 3

AFP: Alfafetoproteina

Na casuistica analisada, foi calculada pontuagao conforme o modelo acima e
os pacientes foram estratificados em baixo risco de recorréncia se pontuagao <2 e alto

risco de recorréncia se pontuagao >2.
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3.7 COLETA DE DADOS E ANALISE ESTATIiSTICA

No presente estudo, foram coletados dados dos prontuarios dos pacientes
submetidos a TH por CHC no HC-UNICAMP; sendo tabulado resultados de exames,
niveis de AFP, evolugao clinica do pré e pdés-operatério, dados de AP do explante, e
desdobramento clinico como sobrevida e recidiva.

A analise estatistica foi realizada por estatistico locado na Universidade
Estadual de Campinas — Unicamp utilizando o SAS System for Windows (Statistical
Analysis System), versdo 9.4. SAS Institute Inc, 2002-2012, Cary, NC, USA.

Para descrever o perfil da amostra segundo as variaveis em estudo foram feitas
tabelas de frequéncia (absoluta e relativa) das varidveis categéricas e estatisticas
descritivas das variaveis numéricas com apresentacdo da meédia, desvio padrao,
valores minimo, maximo e mediana.

Como medida de concordancia foi aplicado o coeficiente Kappa. A magnitude
do coeficiente é definida como: valores maiores ou iguais a 0.75 indicam excelente
concordancia, valores entre 0.75 e 0.40 indicam boa concordancia e valores menores
ou iguais a 0.40 n&o indicam concordancia.

Para comparar as variaveis numéricas entre os grupos foi utilizado o teste de
Mann Whitney. Para comparagao de proporg¢des foi utilizado o teste Qui-quadrado.

Para identificar fatores que discriminam o padrao-ouro positivo, considerado o
Critério de Milao, foi utilizada a analise de regresséao logistica univariada e multipla
com critério Stepwise de selegao de variaveis.

O nivel de significdncia adotado para este estudo foi de de 5%.
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3.8 ASPECTO ETICOS DA PESQUISA

O referido estudo foi submetido & Comissdo de Etica em Pesquisa da
FCM/Unicamp e aprovado (CAAE: 36539420.2.0000.5404; parecer numero
4.283.531).

O investigador principal e demais colaboradores envolvidos nesse estudo se
comprometeram, individual e coletivamente, a utilizar os dados provenientes deste,
apenas para os fins descritos e a cumprir todas as diretrizes e normas
regulamentadoras descritas na Res. CNS N°466/12, e suas complementares, no que
diz respeito ao sigilo e confidencialidade dos dados coletados.

Solicitamos a dispensa de obtencdo de um Termo de Consentimento Livre e
Esclarecido (TCLE) para o presente estudo por ser um estudo observacional,
descritivo e retrospectivo, ndo intervencionista (sem intervengdes clinicas) e sem
influéncias na rotina do tratamento do participante da pesquisa, e, consequentemente,
sem adigao de riscos ou prejuizos ao bem-estar dos mesmos; que empregara apenas
informagdes de prontuarios médicos, sistemas de informagao institucionais e fontes
de dados e informagdes clinicas disponiveis na instituicdo sem previsao de utilizacao
de material bioldgico. Todos os dados foram manejados e analisados de forma
anbnima, sem identificacdo nominal dos participantes de pesquisa sendo que os
resultados decorrentes do estudo serdo apresentados de forma agregada, nao
permitindo a identificacdo individual dos participantes, resguardando toda a
confidencialidade aos mesmos.

Além disso, ao nosso ver, levar essa demanda de resultado de
anatomopatolégico com discussao sobre modelos diferentes de selegao de receptores
aos pacientes que ja foram submetidos a TH segundo a legislagdo vigente pode

causar confusao e perda da confiabilidade na relacdo médico-paciente, tdo importante
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no que tange ao seguimento pré e pdés TH, e na adesdo regular necessaria de

imunossupressores.
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4. RESULTADOS

4.1 AVALIAGAO GERAL

No periodo de 01 de Janeiro de 2008 a 31 de Dezembro de 2019 foram
realizados 636 TH no HC — UNICAMP. Desses, foram selecionados para essa
casuistica, um total de 214 pacientes submetidos a TH devido CHC, que se
enquadraram nos critérios de inclusédo e exclusao.

A idade no momento do transplante variou entre 34 e 77 anos, com mediana
de 61 anos, sendo 162 pacientes (75,70%) do sexo masculino e 52 (24,30%) do sexo
feminino. O IMC médio foi de 22,99Kg/m? e os valores do MELD verdadeiro, pré TH
variaram 6 a 45, com mediana de 13.

Nesses pacientes, a etiologia da hepatopatia que levou ao desenvolvimento de
CHC mais frequentemente foi o VHC, afetando 141 individuos (65,89%), seguida por
alcool (15,42%), cirrose criptogénica (7,94%), VHB (5,61%) e outros - DHGNA,
hemocromatose, Hepatite autoimune, deficiéncia de alfa-1-antitripsina (5,14%).

Vale lembrar que a doenga hepatica gordurosa nao alcodlica era muito
subdiagnosticada em nossa populagao, levando a classificagdes genericamente como
cirrose criptogénica, mas que atualmente em coortes mais recentes tem alcangado

niveis paulatinamente maiores.
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Tabela 4: Etiologia da hepatopatia crénica dos pacientes submetidos a

transplante hepatico devido carcinoma hepatocelular.

Etiologia Pacientes %
(n=214)

VHC 141 65,89

Alcool 33 15,42

Cirrose Criptogénica 17 7,94

VHB 12 5,61

Outros 11 5,14

VHC: Virus da Hepatite C; VHB: Virus da Hepatite B

O tempo médio de espera em lista de transplante foi de 6,12 meses, variando
de 0 a 127,46 meses. A maior parte dos pacientes foi submetida ao TH em até 6
meses da data de inclusdo em lista (158 pacientes; 73,83%); 29 (13,55%) entre 6
meses e 1 ano e um paciente apresentou maior tempo de espera (127,46 meses),
pois havia sido listado previamente, mas manteve MELD baixo e foi submetido ao TH
apos o desenvolvimento de CHC.

Durante o periodo de espera ou previamente a insercdo em lista, 71 pacientes
(33,17%) foram submetidos a quimioembolizagado, 39 casos para evitar saida de lista
de TH por perda de critério e 32 visando downstaging para os CM.

Em relagdo ao nivel sérico de AFP antes do TH observou-se mediana de
10,91ng/ml (0,83 a 23.984,00ng/ml ) e média de 383,62ng/ml (+/- 2597,59ng/ml ).

Nos métodos de imagem com contraste endovenoso pré TH, o numero de
nddulos compativeis com CHC variou de 1 a 7 nédulos, com mediana de 1 nddulo; e

o tamanho dos nédulos foi de 2,9cm em média, variando entre 0,5 cm e 7,0 cm.
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Ao exame AP do explante, o numero de nédulos variou de 0 a 23, com mediana
de 2 nédulos, sendo zero as lesbes consideradas nao viaveis ou displasicas; ja o
tamanho médio das lesdes foi de 2,8cm, variando entre 0 e 14cm.

Na avaliagcao do explante, foi detectada a presenca de invasao microvascular

em 49 casos (22,9%) e invasdo macrovascular em 24 casos (11,3%).

4.2 RECIDIVA DE CHC

O tempo de seguimento dos pacientes variou de 0 a 137,98 meses, sendo
diagnosticada a recidiva de CHC em 18 pacientes, correspondendo a 8,41% dos
casos. Desses, 50% dos pacientes apresentaram sinais de recorréncia de CHC em
mais de um sitio simultaneamente.

O local mais comum de recidiva foi o figado, presente em 9 (50%) pacientes,
sendo acometido de maneira isolada em 4 pacientes (22,22%) e em associagado com
outros 6rgaos nos demais (Tabela 5). O acometimento pulmonar esteve presente em
8 pacientes (44,44%), sendo mais comum em associagao com outros 6rgaos, o que

ocorreu em 5 pacientes (27,77%).
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Tabela 5: Orgéos acometimentos pela recidiva de hepatocarcinoma apés o

transplante hepatico.

Orgio acometido Pacientes %
Figado 9 50
Pulmao 8 44 44
Ossos 5 27,77
SNC 2 11,11
Linfonodos 2 11,11
Partes moles 2 11,11
Rim 1 5,55
Recidiva Pacientes

(n=18)
Hepatica Isoladamente 4
Pulmonar Isoladamente 3
Hepética + Ossea 2

Hepatica + Pulmonar + Ossea + SNC 1

Hepatica + Renal 1
Hepatica + Linfonodal 1
Pulmonar + Linfonodal 1
Pulmonar + Partes moles 1
Pulmonar + SNC 1
Pulmonar + Ossea 1
Ossea 1
Partes moles 1

N: numero de pacientes; SNC: Sistema nervoso central
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Na analise AP dos pacientes que apresentaram recidiva de CHC, a invasao
microvascular foi detectada em 8 pacientes (44,4%) e, a macrovascularem 5 (27,77%)
pacientes.

A partir dos dados coletados, os preditores de recidiva que apresentaram
significancia estatistica foram:

* Nivel de AFP antes do TH, com mediana de 7,60 ng/ml (3,40 ng/ml -23900.00
ng/ml), com p=0,0043;

* Numero de nodulos no explante, com mediana de 3 nédulos (1 nédulo -10
nddulos), com p=0,0208;

* Presenca de invasao microvascular, com p =0,0371;

* Presenca de invasdo macrovascular, com p= 0,0384.

4.3 ANALISE DA SOBREVIDA

No momento da analise, 105 pacientes (49,06%) haviam evoluido a 6bito,
sendo as causas constatadas: infecciosa em 35 pacientes (33,33%); metabdlica em
33 pacientes (31,42%); neoplasicas em 10 pacientes (9,52%); cardiovascular em 7
pacientes (6,66%); e outras causas em 20 pacientes (19,04%).

A sobrevida média dos pacientes analisados foi de 64,9% em 6 meses, 60,2%
em 1 ano e 47,7% em 5 anos.

As variaveis que apresentaram significancia estatistica em relagéo a sobrevida
pos TH foram:

* Idade (p=0.0051);

« indice de massa corpérea (p=0.0087);

* Numero de nédulos no explante (p=0.0417);
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* Numero de segmentos acometidos avaliado pelo exame de imagem pré TH
(p=0.0064);

« Tamanho do nédulo no explante (p=0.0083).

4.4 VARIAVEIS PROGNOSTICAS RELACIONADAS A EVOLUGAO DOS
PACIENTES COM RECIDIVA (ARTIGO 1)

Foi realizada analise retrospectiva de coorte constituida com pacientes de 22
diferentes centros da América Latina, que realizaram TH devido CHC, com o objetivo
de avaliar as variaveis relacionadas ao prognostico e a evolugédo dos pacientes que
apresentaram recidiva de CHC no po6s TH.

O estudo incluiu 1085 pacientes submetidos a TH devido CHC nesses Centros,
sendo 377 casos de servigos Brasileiros, dentre os quais a casuistica do HC-
UNICAMP apresentada.

Dessa casuistica total, 64,1% dos pacientes foram transplantados entre 2012
e 2018, com mediana do tempo de espera em lista de 4,9 meses (1,7-10,1 meses).

No momento de inclusdo em lista, 86,4% dos pacientes estavam dentro dos
CM, sendo que 7,5% dos casos apresentavam AFP Model > 2 pontos. Dentre os
pacientes além do CM, 47,3% tiveram pontuacdes AFP Model <2 pontos.

O valor médio de AFP na listagem foi de 11,0 ng/mL, sendo que 3,6% dos
pacientes apresentaram valor de AFP >1000 ng/mL. Terapias locorregionais foram
realizadas em 55,4% dos pacientes (n = 601), ocorrendo o downstaging para os CM
em 30,1% dos pacientes que estavam além dos CM.

No exame anatomopatoldgico, 22,9% dos pacientes apresentavam invasao

microvascular e 25,7% tinham tumores pouco diferenciados.
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A taxa de sobrevida global de 5 anos pds TH foi de 64,2% e a taxa de
recorréncia de CHC foi de 16,6%, com sobrevida significativamente menor nesses
pacientes.

A recidiva de CHC foi identificada em 105 pacientes apds o TH, com tempo
médio até a recorréncia de 13,0 meses (6 — 26 meses) e a maior parte diagnosticada
durantes os primeiros 2 anos ap6s o TH. A taxa cumulativa de recorrénciaem 1, 3 e
5 anos, foi de, respectivamente, 5,8%, 12,5% e 16,6%. O tempo médio até a

recorréncia, correlacionou-se significativamente com a sobrevida pos TH (P <0,0001).

Figura 9: Incidéncia cumulativa recorréncia de CHC para a coorte geral.
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Figura 10: Sobrevida global em pacientes com ou sem recorréncia.
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Entre os pacientes com recidiva de CHC, no momento da listagem, 68,6%
estavam dentro dos CM, com AFP média de 41,6 ng/mL e 52,4% apresentavam
invasao microvascular no AP.

O diagndstico de recorréncia foi feito através de exames de imagem associado
a AFP em 77,1% dos pacientes, com valores médios de AFP de 400ng/mL (8,0 —
3270). Em 76,2% dos pacientes acometeu mais um sitio além do figado, sendo os
mais comuns pulmdes (34,3%) e 0ssos (31,4%).

A recidiva precoce (até 12 meses) ocorreu em 47,6% dos pacientes, sendo a
presenca de tumores pouco diferenciados no AP fator independentemente associado
a ela (OR de 2,49).

A sobrevida mediana pos recorréncia foi de 6,2 meses (2,3 — 14,4 meses),

sendo que a recorréncia precoce foi associada a pior progndstico (P = 0,0003), e,
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ajustada para presenga de metastase pulmonar, fator independentemente associado

a morte apos recorréncia.

Figura 11: Sobrevida pds recorréncia precoce ou tardia.
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Em relagdo ao tratamento da recidiva, 55,2% dos pacientes receberam algum
tratamento: ressecgao cirurgica em 10 pacientes; quimioembolizagdo em 3 pacientes;
radioterapia em 5 pacientes; quimioterapia sistémica em 6 pacientes; e 41 receberam
Sorafenibe.

Esses pacientes, apresentaram sobrevida maior do que os pacientes que nao
receberam algum tratamento, respectivamente, de 11,4 meses e 3,2 meses (p <

0,001), sendo maior entre os pacientes que receberam Sorafenibe ou ressecg¢ao

hepatica/quimioembolizagao.
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Figura 12: Sobrevida pos-recorréncia de acordo com recidiva precoce ou tardia

e tratamento com ou sem Sorafenibe
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Na analise de regressao multivariada de Cox, a recorréncia precoce (HR 1,9),
o tratamento com Sorafenibe (HR 0,4) e cirurgia/quimioembolizagdo (HR 0,3) foram
fatores independentemente associados com mortalidade apds recorréncia.

Através de estimativa de propensity score realizado, foi demonstrado que
qualquer tipo de tratamento (HR ajustado de 0,2; p < 0,0001), terapia com Sorafenibe
(HR ajustada de 0,4; P = 0,003) e cirurgia/quimioembolizagado (HR ajustada de 0,4; P
= 0,009) foram associados com melhor sobrevida pds recidiva, mesmo naqueles com

recidiva precoce.
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4.5 APLICAGAO DOS MODELOS PROPOSTOS

4.5.1 NYCA SCORE (ARTIGO 2)

Os pacientes dessa casuistica foram classificados quanto ao risco de recidiva
de CHC através do NYCA Score da seguinte forma: alto risco em 13 pacientes (6,1%);
risco intermediario em 64 pacientes (29,9%); e baixo risco em 137 pacientes (64,0%).

O NYCA Score variou de 0 a 10, com uma mediana de 2 pontos.

Tabela 6: NYCA Score nos pacientes analisados.

NYCA Score, média 2.67+2.15

NYCA Score, mediana 2.00 (0-10)

Classificacdo pelo NYCA Score Pacientes (n=214; %)

Alto risco 13 (6,1%)
Risco intermediario 64 (29,9%)
Baixo risco 137 (64,0%)

N: nimero de pacientes; NYCA Score: escore NYCA

Os pacientes com recidiva de CHC tiveram NYCA Score mais altos, com
mediana de 4 pontos (0 — 8), comparado a 2 pontos (0 — 10) nos pacientes que nao
apresentaram recidiva (p=0,0011).

Dentre os pacientes que apresentaram recidiva, a classificagdo em risco alto e
intermediario foram estatisticamente maiores do que nos pacientes que nao

apresentaram recidiva (p= 0,0010).
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Tabela 7: Avaliacdo comparativa do NYCA Score entre os pacientes com e

sem recidiva de hepatocarcinoma.

Recidiva = Nao (n=195)

NYCA Score, média 249+ 2.03

NYCA Score, mediana 2.00 (0-10)

Classificacdo pelo NYCA Score

Alto risco 8 (4,1%)
Risco intermediario 56 (28,7%)
Baixo risco 131 (67,2%)

N: numero de pacientes; NYCA Score: escore NYCA

Recidiva = Sim (n=18)
4.33+2.43,p=0,0011

4.00 (0 - 8)

4(22,2%)
8 (44,4%)

6 (33,3%)

Em relagédo a sobrevida, o NYCA Score, nédo se relacionou ao risco de obito

nessa casuistica.

Tabela 8: Avaliacdo comparativa do NYCA Score entre os pacientes que

evoluiram ou ndo a 6bito.

Obito = Nio
NYCA Score, média 2.47 £1.97
NYCA Score, mediana 2.00 (0-10)
Classificacao pelo NYCA Score
Alto risco 4 (3,7%)
Risco intermediario 71 (65,7%)

Baixo risco 33 (30,6%)

Obito = Sim
2.88 +2.30, p = 0,2959

2.00 (0 - 10)

9 (8,5%), p=0,3413
66 (62,3%)

31 (29,2%)
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Dessa forma, o NYCA Score foi maior, de maneira estatisticamente significativa
em pacientes com recidiva, podendo, portanto, ser util em nossa populacao para essa

finalidade, apesar de nao ter sido validado para predizer sobrevida.
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4.5.2 METROTICKET 2.0 (ARTIGO 3)

Os sujeitos dessa analise foram classificados individualmente de acordo com o
escore Metroticket 2.0, observando-se sobrevida global média em 5 anos estimada de
86,78%.

Através dessa classificagao, os pacientes que evoluiram com recorréncia de
CHC, apresentaram sobrevida meédia estimada em 5 anos estatisticamente
significante menor comparado aos pacientes que n&o apresentaram recidiva,

respectivamente, de 79,01% versus 87,62% (p=0,0009).

Tabela 9: Avaliacdo comparativa do Metroticket 2.0 entre os pacientes com e
sem recidiva de carcinoma hepatocelular.
Recidiva = Nao (n=195) Recidiva = Sim (n=18)

Metroticket, média 87.62 £ 9.03 79.01 £12.00, p = 0,0009

Metroticket, mediana 90.80 (45.10-95.70) 79.40 (59.10-93.40)

Em relacdo a sobrevida na casuistica avaliada, o Metroticket 2.0, ndo se

relacionou ao risco de 6bito.

Tabela 10: Avaliacdo comparativa do Metroticket 2.0 entre os pacientes que
evoluiram ou nao a 6bito.
Obito = Nio Obito = Sim
Metroticket, média 87.32+9.70 86.23 + 9.72, p = 0,2027

Metroticket, mediana 91.20 (45.10-95.70) 90.70 (58.20-95.20)
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Nao foi possivel estabelecer um modelo de predi¢ao da recidiva devido a baixa
frequéncia de casos. Nossa sobrevida global diferiu da sobrevida estimada pelo
Metroticket em 5 anos pois a nossa analise ndao levou em consideracdo somente

apenas a causa de obito decorrente da recidiva.



4.5.3 AFP MODEL (ARTIGO 4)

61

Foi realizada a classificacdo da populacdo em estudo conforme o AFP Model,

sendo observado média e mediana de 1 (0 a 6 pontos). Segundo esse modelo, 28

(13,1%) pacientes foram classificados como alto risco de recorréncia e 186 (86,9%)

como baixo risco.

Os valores médios e mediana do AFP Model foram, respectivamente, de 0.92

e 1 (0 — 6) no grupo sem recidiva e de 1.72 e 1,5 (0 — 4), nos pacientes que

apresentaram recidiva de CHC, com p=0.0036.

Tabela 11: Avaliacdo comparativa do AFP Model entre os pacientes com e

sem recidiva de CHC.
Recidiva = Nao (n=195)

AFP Model, média 092 +1.13

AFP Model, mediana 1.00 (0-6)
Classificacao pelo AFP Model
Alto risco 21 (10,8%)

Baixo risco 174 (89,2%)

N: numero de pacientes; AFP Model: modelo AFP

Recidiva = Sim (n=18)
1.72 £+ 1.23,p =0,0036

1.5 (0 - 4)

6 (33,3%)

12 (66,7%)

Houve maior recorréncia de CHC nos escores de AFP Model alto risco

(pontuagédo >2), com p=0,0001. Além disso, pacientes com recidiva também

apresentaram maiores percentuais de risco alto (p=0,0151) em relagao aos pacientes

sem recidiva.
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Na analise da curva ROC, nao foi possivel prever o nivel de AFP que poderia
predizer a recorréncia de CHC, porém foi possivel observar que niveis acima de
125ng/ml podem predizer impacto em sobrevida.

Nao houve correlagédo estatisticamente significativa entre ébito e valores de

AFP Model.

Tabela 12: Avaliacido comparativa do AFP Model entre os pacientes que

evoluiram ou ndo a 6bito.

Obito = Nio Obito = Sim
AFP Model, média 0.92 +1.12 1.08 + 1.22, p = 0,4047
AFP Model, mediana 1.00 (0 — 6) 1.00 (0.00-4.00)

AFP Model: modelo AFP
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4.4.4 COMPARAGAO ENTRE OS MODELOS

Os valores dos escores NYCA Score e AFP Model foram em média e mediana
maiores nos pacientes que apresentaram recidiva.

Os pacientes classificados pelos escores NYCA Score como alto risco e risco
intermediario e os pacientes classificados pelo AFP Model como alto risco,
apresentaram maior recidiva de CHC.

A sobrevida estimada em 5 anos pelo escore Metroticket foi menor nos
pacientes que apresentaram recidiva de CHC.

Através da utilizacado de Coeficientes de correlacdo linear de Spearman, foi feita
analise comparativa entre os niveis de AFP imediatamente antes do transplante e o
maior valor de AFP detectado com os indices NYCA Score, AFP Model e Metroticket.
Dessa maneira, foi possivel verificar que houve correlagao linear significativa inversa
e de forte intensidade entre AFP e Metroticket, sendo que quanto maior a AFP, menor
0 escore e, portanto, menor sobrevida estimada em 5 anos. Ainda, foi possivel avaliar
que, de maneira linear significativa direta e de moderada intensidade, entre AFP e
NYCA Score e AFP Model, sendo que quanto maior AFP maiores esses escores.

Nessa casuistica, nenhum dos modelos se relacionou a estimativa de
sobrevida. Porém, através dessa analise, foi possivel verificar que os modelos
empregados seriam capazes de identificar os pacientes com maior risco de

recorréncia de CHC na populagao analisada, caso tivessem sido utilizados no pré TH.
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5. DISCUSSAO

O figado pode ser acometido por tumores metastaticos secundarios a
neoplasias de outros locais; mas, também por tumores primarios hepaticos, que
correspondem mundialmente a 62 causa de cancer e a 42 causa de mortes
relacionadas ao cancer, sendo os principais tipos: o carcinoma hepatocelular e o
colangiocarcinoma?”.

O CHC corresponde a 75-85% dos tumores primarios do figado e estatisticas
recentes apontam uma previsao de cerca de 500.000 a 1.000.000 de novos casos de
CHC ao ano, com aumento projetado de incidéncia nos préximos 10 anos?8-32.

No Brasil, os tumores hepaticos ocupam o oitavo lugar nas causas de o6bito, e,
de acordo com o Sistema de Informacéo sobre Mortalidade, entre 2011 e 2015, foram
registrados de 44.541 o6bitos por CHC e, entre julho de 2014 e junho de 2015,
diagnosticados 5.487 novos casos®.

Aincidéncia de CHC no Brasil e no Mundo, tem distribuicao heterogénea devido
a sua importante relacdo com a presenca de hepatopatia crénica e suas diferentes
etiologias associadas, como VHC, VHB e Alcool. Areas como Africa Subsaariana e
Leste Asiatico apresentam alta incidéncia®*, ja em Paises Europeus e Estados Unidos
da América, ocorreu um aumento de 80% na incidéncia anual nas duas ultimas
décadas, associado a aumento na mortalidade relacionada ao CHC, que é a causa de
morte relacionada ao cancer que mais cresce nesses paises343°.

Um estudo realizado pela Universidade de Sao Paulo mostrou uma incidéncia
anual de CHC de 3,5% em pacientes cirréticos; assim, o Brasil € considerado um pais
com incidéncia intermediaria de CHC?"3¢, Em outra pesquisa nacional, envolvendo 29
centros, a mediana de idade entre os pacientes diagnosticados com CHC foi de 59

anos, acometendo principalmente homens (78%) e a cirrose estava presente em 98%
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dos casos, secundaria principalmente a infecgdo crénica pelo VHC (54%), seguida
pelo VHB (16%) e alcool (14%)437:38,

Em concordancia com esses dados, em nossa casuistica, houve predominio
de pacientes do sexo masculino (73,83%), com mediana de 61 anos e com etiologia

principal da hepatopatia crénica a presenca de VHC, VHB e Alcool.

Como etiologia da HC, houve, ainda, 7,94% de casos classificados como
cirrose criptogénica, que, na maioria das vezes poderiam ser enquadrados como
DHGNA. Essa etiologia, como ja é de conhecimento mundial, vem ganhando grande
importancia no desenvolvimento de HC e até mesmo de CHC sem necessariamente

apresentar sinais classicos de HC.

O desenvolvimento de CHC esta associado a presenca da HC em 90% dos
casos. Assim, é recomentada a realizacdo de rastreio de lesbes focais hepaticas
através de USG de abdome semestralmente em pacientes portadores de VHC, VHB
e cirréticos compensados, associado ou ndo a dosagem de AFP. O rastreamento é
extremamente importante para o diagndstico precoce, que ocorre em cerca de 40%

dos pacientes?%:31:39,

Caso seja detectado algum nédulo, € necessario a realizagdo de um exame de
imagem com contraste endovenoso trifasico, para elucidagdo diagndstica?®3139, A
presenca de leséo hepatica, maior que 1cm, com impregnacao pelo contraste na fase
arterial e lavagem rapida (washout) nas fases tardias, em um figado com
caracteristicas sugestivas de cirrose nos exames de imagem, confirma o diagndstico
de CHC, sem necessidade da confirmagdo histopatologica*®4!. Nas diretrizes
Nacionais, é considerado CHC uma lesdo com essas caracteristicas e que apresente

mais de 2cm*2,
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Existem algumas opg¢des de tratamento do CHC e para selecionar a melhor
terapéutica para cada paciente utiliza-se amplamente a classificacdo do Barcelona
Clinic of Liver Cancer, ou BCLC.

A classificagcao do BCLC é bem reconhecida ao redor do mundo e tida como
guideline de conduta em varios paises. Esta classificacdo leva em consideragéo a
funcao hepatica, presenga de invasao vascular, numero de lesées e tamanho delas.
Assim, os pacientes séo divididos em 5 grupos e para cada um, ha uma proposta de
tratamento a ser realizado. A ablagéo, a ressecgao cirurgica e o transplante hepatico
sao considerados métodos com potencial curativo?®43.

A doenga hepatica subjacente, presente na maioria dos pacientes que
desenvolve CHC, acaba por impossibilitar grandes ressec¢gdes ou mesmo terapias
sistémicas®2. Nesse cenario, o transplante hepatico € o principal tratamento para o
CHC pois, além de tratar a neoplasia, permite a cura da doenca hepatica de base.
Infelizmente, pode ser indicado apenas para um grupo restrito de pacientes: em
estagios 0 (muito precoce) ou A (precoce) de acordo com BCLC?.

A exemplo disso, o MELD pré transplante nessa casuistica, apresentou
mediana de 13, variando entre 6 e 45, ou seja, muitos pacientes apresentaram MELD
acima de 10, que é uma das contraindicagbes da ressecgao cirurgica.

O tempo médio de espera em lista de TH na casuistica analisada foi de 6,12
meses, considerado longo para o tratamento definitivo de uma neoplasia que pode
avancar nesse periodo e levar a perda dos critérios vigentes que permitem a
realizacdo do TH ou mesmo evoluir com metastases para outros 6rgaos.

Isso advém, como ja comentado anteriormente, do escasso numero de

doadores em nossa populagao, necessitando de novas medidas para modificar a



67

cultura populacional ja que é sabido que cerca de 40% das recusas surgem no
momento da entrevista com familiares dos potenciais doadores’®.

Tratamentos locais, como a ablagdo ou quimioembolizagdo, podem ser
utilizados em pacientes que estejam fora dos critérios para TH, objetivando deixa-los
em conformidade com os CM ou entéo, no intuito de evitar a progressao da doenga
enquanto aguardam em lista. Em nossa casuistica, a quimioembolizagao foi realizada
em 39 casos para evitar saida de lista de TH por perda de critério e em 32 pacientes
visando downstaging para os CM. Porém, esses sdo métodos caros e que nao séo
amplamente disponiveis nos servicos de saude publica do Brasil.

Mazzaferro et al, ha 25 anos, publicaram um estudo que demonstrou sobrevida
de 65% a 80% em 5 anos pos TH devido CHC baseado nos seguintes critérios:
presenca de lesdo uUnica até 5 cm ou até 3 lesbes medindo 3 cm no maximo cada
uma, sem evidéncia de invasdo macrovascular ou metastase a distancia3*.

Esses critérios, conhecidos como Critérios de Mildo, sdo capazes de selecionar
os pacientes com taxa de recorréncia de CHC p6s TH em torno de 10% a 15%; assim,
sdo 0s mais empregados até o momento e considerados como referéncia em
comparagédo com outros métodos propostos®. Atualmente, no Brasil, sdo esses os
critérios utilizados para sele¢do dos receptores de TH devido CHC#244:45,

Algumas limitagbes sao apontadas nesse estudo, como intervalo de tempo
entre exame de imagem e o TH, que poderia levar a realizagao do procedimento em
um paciente que n&o se enquadrasse mais aos CM%3,

Atualmente na legislacdo Brasileira para a realizacdo do TH, o exame de
imagem de abdome pode ter sido realizado até 6 meses antes da intervengao cirurgica

nos pacientes que nunca sairam dos CM, ou até 4 meses nos pacientes que ja
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estiveram fora dos CM e que conseguiram downstaging através de métodos
locorregionais*?45.

A fim de ilustrar a possibilidade de discrepancia entre exame de imagem e o
encontrado no AP pds TH, em nossa casuistica, o numero de nédulos varioude 1a 7
nos exames de imagem e de 0 a 23 no AP. E, em relagado ao tamanho das lesdes, no
exame de imagem variou de 0,5 a 7cm e, no AP de 0 a 14cm. Assim, considerar
apenas numero e tamanho dos nddulos, pode nao ser a melhor maneira de selecionar
os candidatos a TH.

Além disso, diversos estudos tém demonstrado que uma parcela significativa
de pacientes com CHC avangado, considerando critérios expandidos de selecéo,
poderiam se beneficiar com o TH, com sobrevida em 5 anos de 70 a 80% em pacientes
fora dos CM3%46,

Uma das limitagdes dos CM é nao levar em consideragcdo as caracteristicas
bioldégicas do tumor, como a presenga de invasao microvascular e grau histolégico,
além do valor de AFP, que parece ser o marcador tumoral relevante em relagao a
agressividade da doenga®47-49,

Diversos sao os fatores associados a recidiva de CHC e considera-los nessa
selecdo seria de grande valia. Na casuistica estudada, 8,41% dos pacientes
apresentaram recidiva de CHC no seguimento; em 50% dos casos, em mais de um
sitio no momento do diagndstico, sendo os principais sitios de acometimento o figado
e pulmdes. Nesses pacientes, foram relacionados a recidiva de CHC, com
significancia estatistica os seguintes fatores: niveis de AFP antes do TH (p=0,0043);
numero de nddulos no explante (p=0,0208); presenca de invasdo microvascular

(p=0,0371); presencga de invasdo macrovascular (p= 0,0384).
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Ainda, outros fatores sdo associados a sobrevida no pés TH por CHC e, se
possivel, deveriam ser considerados na avaliacido pré-operatéria. Nos pacientes
analisados, as variaveis que apresentaram significancia estatistica em relacédo a
sobrevida foram: Idade (p=0.0051); IMC (p=0.0087); numero de nddulos no explante
(p=0.0417); numero de segmentos acometidos avaliado pelo exame de imagem pré
TH (p=0.0064); e tamanho do nédulo no explante (p=0.0083).

Na analise multicéntrica realizada, a taxa de recorréncia de CHC em 5 anos,
foi de 16,6%, sendo evidenciado que os pacientes com recidiva precoce, ou seja,
aquela que ocorreu até 12 meses da data do TH, foi associado a pior sobrevida pos
recidiva, o que vai de encontro a outros estudos publicados®°.

Ainda, verificou-se que realizar algum tratamento na presenca da recidiva
aumenta sobremaneira a sobrevida, sendo os principais, os tratamentos
locorregionais, como a cirurgia e a quimioembolizagao e o uso de Sorafenibe. Contudo
a estratégia de tratamento neste grupo ainda é controversa®'*2.

O tempo de recorréncia mediano foi de 12 meses, com sobrevida mediana pés
recidiva de 6,2 meses. Parte dos casos de recorréncia precoce podem ser decorrentes
de uma seleg¢ao inadequada do receptor, levando ao uso de um enxerto em um
paciente com baixa sobrevida, em detrimento a outros receptores que aguardam o
TH.

Haja visto o progndstico reservado na recidiva de CHC pés TH, em busca de
uma sele¢cao mais adequada dos pacientes candidatos a TH, foram criados varios
novos escores; como, por exemplo, o NYCA score, AFP Model, Metroticket 2.0, que
foram analisados nessa casuistica.

A AFP, utilizada nesses escores, tem se mostrado um importante marcador

bioldgico de tumores hepaticos e seus niveis elevados antes do transplante tém sido
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associados a menor sobrevida do paciente, tumores menos diferenciados e maior
recorréncia de CHC apds o transplante'6-20,

O modelo NYCA, proposto por Halazun et al, foi utilizado para avaliar pacientes
submetidos a transplante de figado por CHC (n = 1.450) e incorpora os critérios
radiograficos utilizados para diagnosticar CHC associado ao valor da maior dosagem
de AFP no pré-operatdrio e ao ultimo valor de AFP pré TH. Dessa maneira, gera um
escore que permite a identificacdo de pacientes com pior progndéstico, classificando-
os em baixo, aceitavel e alto risco de recidiva tumoral®*.

Buscou-se avaliar se o escore NYCA se correlacionou com a presenca de
recidiva tumoral na casuistica analisada. Com base no NYCA score, 13 (6,1%)
pacientes foram classificados como alto risco e 64 (29,9%) como risco médio, com
valor mediano geral no escore de 2 pontos. Os pacientes sem recidiva apresentaram
mediana no escore de 2 pontos e 0s que tiveram recidiva, mediana de 4 pontos (P =
0,0011); ainda, nesse grupo, os escores de risco alto e médio foram estatisticamente
mais altos (P = 0,0010).

Portanto, os achados desse estudo, validam a possibilidade de usar o NYCA
score como uma ferramenta para detectar pacientes com maior risco de recidiva
tumoral; mas, entretanto, estudos com maior numero de casos de recorréncia séo
necessarios para a adogao definitiva desse critério.

Ja o modelo Metroticket 2.0, determina a sobrevida estimada em 5 anos apés
o TH devido CHC. Foi desenvolvido usando um banco de dados de 1.018 pacientes
submetidos a TH devido CHC e leva em consideracao os niveis de AFP, tamanho do
tumor e numero de lesées. Um limitante desse modelo, é levar em consideragao

apenas a mortalidade relacionada a recidiva tumoral?®.
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Na populagédo analisada, a sobrevida global média em 5 anos, estimada pelo
Metroticket 2.0, seria de 86,78% e entre os pacientes com diagndéstico de recidiva, de
79,01%, significativamente menor (P = 0,0009). A sobrevida real da casuistica em
analise, que foi de 47,7% em 5 anos, diferiu da calculada, pois néo foi considerada
apenas a recidiva como causa de 6bito. Além disso, trata-se de uma coorte oriunda
de um hospital universitario publico, com perfil de pacientes com doenga grave,
maiores escores do MELD e piores cenarios clinicos, contribuindo para desfecho
desfavoravel.

Com base nessa analise, foi possivel validar o escore como preditor de maior
gravidade e pior evolugao pos TH nos pacientes com recidiva.

Diversos estudos relacionam niveis elevados de AFP antes do TH a pior
evolugdo e prognostico e niveis acima de 1000 ng/mL estdo associados a alto risco
de recidiva tumoral?®?’. No ano de 2021, esse critério foi incluido na legislagédo
brasileira de TH, sendo considerado fora de critério para TH os pacientes com AFP >
1000ng/mL*.

Em 2012, Duvoux et al, propuseram um modelo incluindo AFP, tamanho do
tumor e numero de nddulos, para avaliar o risco de recorréncia de CHC em pacientes
submetidos a TH e comparar com os resultados obtidos pelos CM, estratificando os
pacientes em alto ou baixo risco para recorréncia®.

Nessa analise, foi realizada a classificagdo conforme o AFP Model, sendo
observado média e mediana de 1 (0 a 6 pontos), sendo que 28 (13,1%) pacientes
foram classificados como alto risco de recorréncia. Os valores médios e mediana do
AFP Model foram, respectivamente, de 0.92 e 1 (0 — 6) no grupo sem recidiva e de

1.72 e 1,5 (0 — 4), nos pacientes que apresentaram recidiva de CHC, com p=0.0036.
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Assim, houve maior recorréncia de CHC nos escores de AFP Model alto risco
(pontuacédo >2), com p=0,0001 e, dentre os pacientes com recidiva, foi observado
maiores percentuais de risco alto em relagdo aos pacientes sem recidiva(p=0,0151).

Assim sendo, foi possivel verificar através da casuistica avaliada na analise
multicéntrica, que a recorréncia precoce esta associada a menor sobrevida pos TH.
Haja visto, que parte dos casos que evoluem com recidiva podem ser decorrentes de
uma selecdo inadequada no pré-operatorio baseada nos modelos de selecao
vigentes, existem outros métodos que buscam predizer a evolugédo quanto a sobrevida
e recidiva de CHC pos TH.

Nessa analise, os modelos avaliados ndao se relacionaram a estimativa de
sobrevida; porém, foi possivel verificar que o NYCA Score, o Metroticket 2.0 e AFP
Model seriam métodos capazes de identificar os pacientes com maior risco de

recorréncia de CHC na populagao analisada, caso tivessem sido utilizados no pré TH.
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6. CONCLUSAO

Conforme demonstrado pelo artigo 1, a recidiva de hepatocarcinoma apés TH
apresenta prognostico sombrio, com elevada mortalidade. A recidiva precoce esta
associada a menor sobrevida e ainda ndo ha consenso de qual a melhor abordagem
diante desse diagndstico; sendo, até o momento, a sele¢cao pré-operatoria criteriosa
a melhor estratégia no sentido de se evitar a recorréncia e com isso nao observar
impacto na sobrevida dessa populacéao.

Na coorte de pacientes avaliados através dos artigos 2, 3 e 4, verificou-se perfil
epidemiologico condizente aos demonstrados na literatura, classicamente
relacionados a recidiva de CHC: os niveis de AFP antes TH, numero de nédulos no
explante e presenca de invasdo microvascular e macrovascular no AP.

Ademais, a idade dos pacientes, o indice de massa corpérea, o numero de
nddulos no explante, o numero de segmentos acometidos avaliados pelo exame de
imagem pré TH e o tamanho do nddulo no explante, foram relacionados ao impacto
na sobrevida global pés TH.

Na analise de métodos que buscam avaliar uma selecdo mais criteriosa de
receptores para TH na presenca de CHC, foram aplicados os modelos NYCA Score,
Metroticket 2.0 e AFP Model, que nao se relacionaram a estimativa de sobrevida; no
entanto, foi verificado que seriam métodos capazes de identificar os pacientes com
maior risco de recorréncia de CHC na populacao analisada, de maneira semelhante
aos Critérios de Mildo, atualmente utilizados na legislagdo nacional de TH, caso
tivessem sido utilizados no pré TH.

Estudos futuros que analisem maior numero de pacientes com diagnéstico de
recidiva de CHC pés TH, assim como estudos prospectivos para comparacao dos

métodos de selecdo entre esses scores, aqui descritos, se fazem necessarios para
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uma analise completa de sua validacdo como ferramenta eficaz na selecdo de

pacientes com melhor o prognéstico para TH na presenca de CHC.
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7. PERSPECTIVAS FUTURAS

Como perspectiva futura torna-se imperativo o desenvolvimento de novos
marcadores biolégicos, de facil acesso, que possam, de maneira fidedigna e
incontestavel, definir o comportamento tumoral do carcinoma hepatocelular
diagnosticado, direcionando o melhor tratamento para cada caso afim de otimizar os
atuais tratamentos que sao de custo elevado tanto monetariamente como na

repercussao da qualidade de vida de cada individuo.
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1 | INTRODUCTION

Candidate selection for liver transplantation (LT) in patients with hepa-
tocellular carcinoma (HCC) has evolved from Milan criteria to com-
posite criteria, which include not only tumour burden but also serum
alpha-fetoprotein levels (AFP).® However, even with appropriate
candidate selection, HCC recurrence after LT still develops in 8% to
20% of cases,*” with a median time to recurrence (TTR) of 14 months
after LT and a post-recurrence median survival of 12.2 months.®?

Abstract

Background & Aim: Recurrence of hepatocellular carcinoma (HCC) after liver trans-
plantation (LT) has a poor prognosis, and the adjusted effect of different treatments
on post-recurrence survival (PRS) has not been well defined. This study aims to evalu-
ate prognostic and predictive variables associated with PRS.

Methods: This Latin American multicenter retrospective cohort study included HCC
patients who underwent LT between the years 2005-2018. We evaluated the ef-
fect of baseline characteristics at time of HCC recurrence diagnosis and PRS (Cox
regression analysis). Early recurrences were those occurring within 12 months of LT.
To evaluate the adjusted treatment effect for HCC recurrence, a propensity score
matching analysis was performed to assess the probability of having received any
specific Lreatment for recurrence.

Results: From a total of 1085 transplanted HCC patients, the cumulative inci-
dence of recurrence was 16.6% (Cl 13.5-20.3), with median time to recurrence of
13.0 months (IQR 6.0-26.0). Factors independently associated with PRS were early
recurrence (47.6%), treatment with sorafenib and surgery/trans-arterial chem-
oembolization (TACE). Patients who underwent any treatment presented “early
recurrences” less frequently, and more extrahepatic metastasis. This unbalanced
distribution was included in the propensity score matching, with correct calibra-
tion and discrimination (receiving operator curve of 0.81 [Cl 0.72;0.88]). After
matching, the adjusted effect on PRS for any treatment was HR of 0.2 (0.10;0.33);
P < .0001, for sorafenib therapy HR of 0.4 (0.27;0.77); P = .003, and for surgery/
TACE HR of 0.4 (0.18;0.78); P = .009.

Conclusion: Although early recurrence was associated with worse outcome, even
in this population, systemic or locoregional treatments were associated with bet-
ter PRS.

KEYWORDS

hepatocellular carcinoma, liver transplantation, prognosis, recurrence, treatment

Lay Summary

Hepatocellular carcinoma recurrence after liver trans-
plantation in Latin America occurred in 16.6% of patients.
Hepatocellular carcinoma recurrence until 1 year after
liver transplantation, known as “Early recurrence”, is as-
sociated with worse outcome. Treatment of hepatocellular
carcinoma recurrence after liver transplantation, with any
modality, even in early recurrence, is associated with bet-
ter survival.

Seventy per cent of recurrent cases are diagnosed within the first

2 years of follow-up and most of these (72.9%) are extrahepatic.
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Hepatocellular carcinoma recurrence after LT is a dramatic
event with dismal prognosis following diagnosis. Although consen-
sus statements recommend surveillance for HCC recurrence after
LT,*** it is not clear whether early detection leads to better progno-
sis. Nevertheless, surveillance for HCC recurrence is recommended
to underline candidate selection processes.!*

Prognostic factors at time of recurrence associated with post-re-
currence survival (PRS) have not previously been systematically an-
alysed. Some studies have shown that TTR has been associated with
worse prognosis,”” and in other studies, malnutrition and specific
site of recurrence, among others, have been shown to be associated
with worse PRS.%7

On the other hand, there is no effective or specific treatment for
post-LT HCC recurrence. Heterogeneous data have been published
so far, including curative and palliative approaches.®® Some authors
have proposed locoregional therapies and surgical resection, even
in the setting of extrahepatic metastasis. However, it is still uncer-
tain whether these therapies, alone or in combination with systemic
treatment, are effective.®'® Supporting evidence comes from ret-
rospective studies'® in which the efficacy of specific therapies has
not been appropriately adjusted for baseline prognostic factors at
time of recurrence.®!> Despite the relevance of the subject, there
are few published data from Latin America, a region where several
health-related barriers have been described.’” This study aimed to
assess prognostic and predictive variables associated with PRS in a
Latin American cohort.

2 | MATERIALS AND METHODS

This multicenter cohort included adult patients, over 18 years of
age, with HCC who underwent LT between 1 January 2005 and 1
January 2018 in 22 different LT centres from Latin America. Study
data were registered into a web-based electronic case report form
(CRF), following STROBE guidelines, complying ethical standards
from the revised Helsinki Declaration in 2008.18 Study protocol was
registered as part of an open public registry (NCT03775863; www.
clinicaltrials.gov), maintaining a confidentiality agreement under
each investigator.

Patients were excluded if (a) tumours other than HCC were
confirmed in the explanted liver, (b) incidental HCC was identified
(patients with tumours discovered on final pathology without a pre-
ceding imaging diagnosis), (c) extrahepatic or macrovascular tumour
invasion was observed during pre-transplant evaluation and (d) there
was a history of previous liver transplant. In all LT patients, expo-
sure variables included pre-LT, explant-based and post-LT data. Pre-
transplant patient demographics, aetiology of liver disease as well as
longitudinal tumour burden and AFP values were evaluated at listing
and at last pre-LT reassessment in all patients. The last image evalu-
ation pre-LT was conducted with CT or MRI. All patients were classi-
fied according to pre-LT models or criteria (Milan and the AFP model)
based on radiological reports, and serum AFP values.? Tumour
treatment before transplantation was decided in each transplant

Liver WILEY--%%
INTERNATIONAL

centre and included transarterial chemoembolization (TACE), ra-
diofrequency ablation, percutaneous ethanol injection and liver re-
section. In patients exceeding Milan criteria, downstaging protocols
were evaluated following the University of California San Francisco
- Down-Staging (UCSF-DS) proposal.t’

At explant, aetiology of liver disease was recorded, macroscopic
and microscopic evaluation including number and diameter (cm) of
each nodule, presence of microvascular invasion (MVI) and degree
of tumour differentiation according to Edmonson-Steiner grading
system. Necrotic nodules were also measured including necrotic and
viable tumour diameter. Finally, the up-to 7 criteria were also applied
to the explanted liver specimen.’?

Maintenance immunosuppression regimen during the first year
after transplant was recorded, including Tacrolimus (Tac), cyclospo-
rine A (CsA) or mammalian target of Rapamycin (mTOR) inhibitors
(sirolimus or everolimus) with or without mycophenolate sodium/
mofetil (MMF). Acute cellular rejection episode during the first
3 months after LT, histologically confirmed, was also registered.

2.1 | Selection criteria: patients with recurrent HCC
after LT

From this large cohort, we included patients with HCC who pre-
sented recurrence after LT. Post-LT HCC recurrence monitoring con-
sisted of CT or MRI and serum AFP assay with a maximum interval
of once every 6 months, as recommended by international consen-
sus.?° Recurrence was determined based on imaging criteria showing
typical hallmarks for HCC for intrahepatic recurrences or by tumour
biopsy for extrahepatic sites.’>'* Exposure variables registered at
HCC recurrence diagnosis included site of tumour involvement, in-
cluding liver, extrahepatic site or both, AFP value at recurrence, liver
function, and performance status. Recurrences occurring during the
first year after LT were defined as “early recurrence”, whereas those
occurring after the first year of transplant were defined as “late
recurrence”.?!

Additionally, type and treatment initiation following recurrence
diagnosis was also registered. As there is no specific international
consensus for the treatment of post-LT HCC recurrence, each treat-
ment was decided in each transplant centre on a case-by-case basis
following feasibility and available options. As a general rule, for sin-
gle intrahepatic or extrahepatic sites, resection was done either as a
diagnostic or therapeutic approach for tumour recurrence. Systemic
therapy included those available from 2005 to 2018 in Latin
America. Sorafenib was the only agent approved in this region since
2008.%2 Thus, this time cut-off was additionally included. However,
other systemic options were registered including chemotherapeutic
agents. Data regarding sorafenib included: starting dose, maximum
dose, dose reduction, main adverse events and grade Il adverse
events leading to sorafenib interruption or discontinuation. During
this period, only sorafenib was available for systemic therapy be-
cause data on trials and approval of other systemic treatments were
afterwards. Data for other recently approved systemic options, such
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as lenvatinib, regorafenib, cabozantinib and ramucirumab, or even
for immune check-point inhibitors were not registered because
these were not available during the study period.?® Patients not re-
ceiving any specific tumour treatment were assigned to best sup-
portive therapy (BSC).

INTERNATIONAL

2.2 | Outcomes and statistical analysis

All patients were followed until death or last outpatient visit. Primary
outcome analysed was death following recurrence. PRS was defined
as the time elapse from recurrence diagnosis to death or last follow-
up visit. Secondary outcomes were TTR, which was the time elapsed
from LT to diagnosis of recurrence, and recurrence-free survival
(RFS), which was the time elapsed from LT to either recurrence or
death, whichever occurred first. Overall survival (OS) following LT
was also a secondary outcome.

Kaplan-Meier survival curves were compared using the log-rank
test (Mantel-Cox) for the primary and secondary outcomes. For the
effect of each therapy, time O was considered from the date of each
therapy. We performed and assessed correlation (r) between overall
survival since LT and TTR. A multivariate Cox regression model with
hazard ratios (HR) and 95% confidence intervals (95% Cl) was done
to evaluate the effect of exposure variables on mortality following
HCC recurrence. Proportional hazard assumption was evaluated
through graphic and Schoenfeld residual test.

Second, since treatment for HCC recurrence (the exposure of
interest) was not a randomly assigned intervention among partici-
pants, propensity score matching was also used to adjust for group
differences and reduce confounding bias in patients who under-
went any kind of treatment and those who received best supportive
care only. Therefore, we estimated the probability of being treated
from a multivariate logistic regression model with odds ratio and
95% Cl, including the variables that may have been considered for
the decision to treat or not (age, country of origin, year of recur-
rence diagnosis, early recurrence and site of recurrence) and used
that score as a single matching covariate. Variables included in the
model were those included in the final logistic regression model. In
each step, we assessed potential confounding effect. Variables with
a P < .1 after the univariate analysis were included in the multivar-
iate model, generated by stepwise forward selection and compar-
ing each model's performance with Likelihood ratio test in order to
prioritize a parsimonious model. In order to avoid overfitting, one
variable per at least 10 events was included in all multivariable mod-
els. Calibration (Hosmer-Lemeshow test) and discrimination power
(area under the receiving operator curve - AUROC) were evaluated.
For the propensity score, we assessed the common support range,
identified the optimal number of blocks from the propensity score
and evaluated the balancing property in each block. We estimated
the adjusted treatment effect of this intervention in the context of
an observational study, as a strategy for causal inference. Collected
data were analysed with STATA 13.0 (StataCorp, College Station,
TX, USA).

3 | RESULTS

This study cohort consisted of 1085 HCC patients who underwent
LT in 22 transplant centres from Brazil (n = 377), Argentina (n = 324),
Colombia (n = 157), Chile (n = 90), Mexico (n = 63), Uruguay (n = 35),
Peru (n = 26) and Ecuador (n = 13). Most of the patients were trans-
planted during the period of 2012 to 2018 (64.1%; n = 695). Only
three patients received a living donor liver transplant during this
period. The median time on the waiting list was 4.9 months (IQR 1.7-
10.1 months). During the first period of time (2005-2011; n = 435),
imaging modality at HCC diagnosis was as follows: CT alone 57.8%
(n = 251), MRI alone 27.0% (n = 118) and both methods in 15.2%
(n = 66). During the last period (2012-2018: n = 650), imaging modal-
ity used for HCC diagnosis was CT in 49.4% of the patients (n = 321),
45.7% with MRI (n = 297), both methods in 2.6% (n = 17) and tumour
biopsy in 2.3% (n = 15).

At listing, 86.4% of patients were within Milan criteria (n = 938),
of which 7.5% had AFP scores >2 points. In the beyond Milan criteria
group at listing, 47.3% had AFP scores <2 points. Median AFP value
at listing was 11.0 ng/mL (IQR 4.5-52.3 ng/mL); 3.6% of the cohort
presented AFP value >1000 ng/mL (Table S1). Locoregional bridging
therapies were performed in 55.4% of the study cohort (n = 601).
Regarding downstaging, excluding patients with AFP serum values
above 1000 ng/mL (n = 39) at listing, 87.5% were within Milan cri-
teria (n = 912). Among patients beyond Milan criteria, 8.0% were
within UCSF-DS protocol (n = 83) and 4.5% were exceeding the
UCSF-DS protocol, defined as “all-comers” (n = 47). Effective down-
staging to Milan criteria occurred in 30.1% (Cl 20.5-41.7) of those
within the UCSF-DS protocol and 17.0% (Cl 7.6-30.8) of “all-comers”.

At explant pathology analysis 22.9% of the patients presented
MVI, 25.7% had poorly differentiated tumours and 10.3% were
beyond the up-to 7 criteria. Complete necrosis of target lesion
was observed in 2.8% of patients who underwent bridging thera-
pies. Overall 5-year post-LT survival rate was 64.2% (Cl 60.5-67.6),
whereas corresponding HCC recurrence rate was 16.6% (Cl 13.5-
20.3) (Figure 1A).

3.1 | Patients with recurrent HCC after LT

A total of 105 patients presented HCC recurrence after LT, with a cu-
mulative recurrence rate at 1, 3 and 5 years after LT of 5.8% (Cl 4.4-7.6),
12.5% (Cl 10.2-15.1) and 16.6% (Cl 13.5-20.3) respectively (Figure 1A).
Overall median RFS was 25.0 months (IQR 7.0-47.5) (Figure 1B) with
a median TTR of 13.0 months (IQR 6.0-26.0). TTR significantly corre-
lated with post-LT overall survival (r = .82; P < .0001) (Figure S1).

At listing, 68.6% of the patients with HCC recurrence were within
Milan criteria, and median AFP values at listing were 41.6 ng/mL. In
patients presenting recurrence, after excluding 10 patients with AFP
values above 1000 ng/mL (according to the UCSF-DS protocol), 70.5%
were within Milan criteria (n = 67), 19.0% were within UCSF-DS pro-
tocol (n = 18) and 10.5% (n = 10) were “all-comers”. Effective down-

staging to Milan criteria from listing to last tumour reassessment
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FIGURE 1 Kaplan-Meier cumulative (A) -
recurrence curve for the overall cohort
(Panel A). Recurrence-free survival in
patients with or without recurrence (Panel -
B). Note. Median time to recurrence in =28
patients with hepatocellular carcinoma
recurrence after liver transplantation
(LT) was 13.0 mo (IQR 6.0-26.0). Most § © J
of recurrences occurred during the first ‘; '
2y after LT; 47.6% presenting early §
recurrence (A). Recurrence free survival g
PO T) =Y Sth year 16.6% (C1 13.5-20.3%)
was significantly shorter for those Od+ 3rd yoar 12.5% (C1 10.2-15.1%)
patients presenting recurrence (B) Istyear S8% (CI447.6%) ____——p : — ey e -
o4
T T T T
[} 50 100 150
Months after Liver Transplantation
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95% Cl . Recurrence
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@
32 ]
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8, | Log-rank test P<.0001
© T T T T
0 50 100 150
Months since Liver Transplantation
Number at risk

Without recurrence 980
With recurrence 105

occurred in 27.8% (Cl 9.7-53.4) of those within the UCSF-DS proto-
col and 30.0% (Cl 6.7-65.2) of “all-comers”. When analysing explant
features, 34.3% were beyond the up-to 7 criteria, 52.4% presented
MVl and 29.5% had a nuclear grade 21l (Table 1). Recurrence diagnosis
was conducted using imaging plus AFP values in 77.1% and tumour
biopsy in 22.9%. Median AFP values at recurrence diagnosis were
400 ng/mL (IQR 8.0-3270 ng/mL). Extrahepatic sites of recurrence
were more frequent than liver alone (76.2% vs 44.7%); most common
extrahepatic sites were lungs (34.3%) and bones (31.4%).

The most used drugs for maintenance immunosuppression
during the first year after LT in patients with recurrent HCC were Tac
in 65.7%, MMF in 53.3% and steroids in 89.1%. Use of CsA with or
without steroid or MMF was in 21.9%. The use of mTOR inhibitors,
either alone or with MMF, was observed in 32.4% after the first year

®
e
oo

of transplant in patients presenting HCC recurrence. Acute cellular
rejection was reported in 9.2% of these patients.

Early recurrence presented in 47.6% of patients (Table 2). Variables
associated with “early recurrence” are shown in Table 3. Only the pres-
ence of poorly differentiated tumours at explant pathology was inde-
pendently associated with “early recurrence” with an OR of 2.49 (CI
1.02;6.06), adjusted for the presence of MVI [OR 1.2 (Cl 0.53;2.65)]
and pre-LT AFP values [AFP >1000 ng/mL OR 1.9 (CI 0.48;7.70)].

3.2 | Variables associated with PRS

Median PRS was 6.2 months (IQR 2.3-14.4 months). Analysing prog-
nostic factors assessed at recurrence diagnosis, “early recurrence”
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TABLE 1 Baseline characteristic of patients with recurrent HCC
(n=105)

Variable Value
Age, y (xSD) 57+9
Gender, male, n (%) 83 (79.0)
Waiting list, mo, median (IQR) 4.6(2.1-10.2)
Supplementary MELD points, n (%) 72 (68.6)
Year of transplant, n (%)
2005-2011 62(59.0)
2012-2018 43(40.9)
Year of recurrence, n (%)
Before 2008 16 (15.2)
After 2008 89 (84.8)
Pre-transplant images at listing
Within Milan, n (%) 72 (68.6)
AFP, ng/L, median (IQR) 41.6
(8.5-350)
AFP < 100 ng/mL, n (%) 66 (64.7)
AFP 100-1000 ng/mL, n (%) 26(25.5)
AFP > 1000 ng/mL, n (%) 10(9.8)
Locoregional treatment before LT, n (%) 63 (60.0)
Explanted liver features
Within up-to 7, n (%) 69 (65.7)
MVI, n (%) 55(52.4)
Nuclear grade > II, n (%) 31(29.5)

Note: Normal values: alpha-fetoprotein 0.6-4.4 ng/mL.

Abbreviations: AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma;
LT, liver transplantation; MELD, model for end-stage liver disease; MVI,
microvascular invasion.

was associated with worse PRS (median PRS 3.9 vs 8.4 months,
P =.0003) (Figure 2). Baseline prognostic variables associated with
death after recurrence are shown in Table 3. “Early recurrence” [HR
2.1(Cl 1.37;3.38)], adjusted for pulmonary metastasis, was indepen-
dently associated with death after recurrence. Type of immunosup-
pression regime at the first year of transplant was not associated
with better PRS.

3.3 | Adjusted treatment effect after propensity
score matching

Regarding post-LT HCC recurrence treatment, only 55.2% of the
patients (n = 58) received any kind of treatment (curative or pallia-
tive) and 44.8% (n = 47) best supportive care. Among patients who
underwent treatment for HCC recurrence, 10 were submitted to re-
section, 3 were treated with TACE, 5 received radiotherapy, 6 under-
went systemic chemotherapy and 41 received sorafenib. The median
sorafenib treatment duration was 9.3 months (IQR 3.3-22.6 months).
Most frequent sorafenib starting dose was 800 mg/day in 58.3%,
77.8% of the patients achieved the maximum dose of 800 mg and

27.8% needed dose reduction during follow-up. The most frequent
adverse events were hyporexia (n = 8) and diarrhoea (n = 7) and
30.6% required sorafenib interruption or discontinuation caused by
grade lll adverse events (anorexia and fatigue in 5 patients, abnormal
liver function tests in 2 patients and hand-foot-skin reaction, gastro-
intestinal bleeding, congestive heart failure and encephalopathy in 1
patient each). Four patients received combined treatment including
sorafenib: one with resection, one with resection and TACE and two
with systemic chemotherapy and radiotherapy.

Patients who received treatment for HCC recurrence presented
a longer median PRS compared to BSC {11.4 vs 3.2 months [HR 0.2
(C10.12;0.32); P <.001]} (Table 2). Median PRS was longer in patients
receiving sorafenib or liver resection/TACE when compared to BSC
[(11.3 vs 5.2 months, P < .001) and (16.8 vs 5.2 months, P = .001),
respectively], even in patients with “early recurrence” (Figure 3). In
Cox regression multivariate analysis, early recurrence [HR 1.9 (CI
1.22;3.03)], treatment with sorafenib [HR 0.4 (Cl 0.22;0.59)] and
surgery/ TACE [HR 0.3 (Cl 0.14;0.61)] were factors independently
associated with mortality after recurrence (Table 4).

Patients who underwent treatment for HCC recurrence pre-
sented “early recurrences” less frequently, and a higher frequency
of extrahepatic metastasis (Table 2). This unbalanced distribution
of “early recurrence” between groups could have led to a treatment
selection bias. Variables included in the propensity score matching
evaluating the probability of having received treatment for HCC re-
currence were as follows: year of recurrence before 2008 (OR 0.1
[Cl1 0.02;0.67]; P = .01), “early recurrence” (OR 0.2 [CI 0.08;0.57];
P = .002) and hepatic site at recurrence (OR 0.2 [Cl 0.08;0.67];
P =.007), adjusted for country of origin (Table S2). Calibration of the
model was correct (Hosmer-Lemeshow P =.77) and the AUROC was
0.81 (ClI 0.72;0.88) (Figure 4). Five blocks of treatment probability
were generated for the propensity score and all variables were bal-
anced in each block. Standardized bias across covariates included in
the propensity score before and after matching was not significant
(Figure S2). The adjusted effect on PRS after the propensity score
matching estimation showed that any kind of treatment [adjusted
HR of 0.2 (0.10;0.33); P < .0001], sorafenib therapy [adjusted HR
of 0.4 (0.27;0.77); P = .003] and surgery/TACE [adjusted HR of 0.4
(0.18;0.78); P = .009] were associated with better PRS.

4 | DISCUSSION

In this large Latin American multicenter study, the 5-year cumula-
tive recurrence rate was 16.6%, similar to the latest published stud-
ies.%2* We evaluated prognostic factors at the time that recurrence
was diagnosed, and the effect of specific therapies for recurrent
HCC. Patients with early recurrence presented worse prognosis,
and treatment of HCC recurrence impacted positively on survival.
Adjusted for these prognostic factors, through propensity score
matching, both sorafenib and locoregional therapy prolonged PRS.
Hepatocellular carcinoma recurrence has been associated with
a dismal prognosis, it is one of the most significant causes of death
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TABLE 2 Comparative analysis
between patients receiving and not

Variabl
receiving treatment for HCC recurrence ariable

Age, y (+SD)

Gender, male, n (%)

Country, n (%)
Argentina (n = 27)
Uruguay (n = 6)

Chile (n=12)

Brazil (h = 30)
Mexico (n=9)
Peru(n=1)

Colombia (n = 20)
Ecuador (n =0)

iver WiLEY--*7
INTERNATIONAL

With treatmentn =58 Without treatment n = 47

Data at recurrence diagnosis

Year of recurrence, n (%)

Before 2008
After 2008

Early recurrence, n (%)

Hepatic site of recurrence, 20 (34.5)

n (%)

Extrahepatic site of
recurrence, n (%)

AFP at

(55.2%) (44.8%) P

58+ 9 57+9 79

42 (72.4) 41(87.2) 09

15(55.6) 12 (44.4) 03

4(66.7) 2(33.3)

5(41.7) 7(58.3)

12 (40.0) 18 (60.0)

9 (100) 0

1(100) 0

12(60.0) 8(40.0)

0 0

3(5.2) 13(27.7) 002

55(94.8) 34(72.3)

17 (29.3) 33(70.2) <.0001
27 (57.4) 01

48(82.8) 32(68.1) 06

7(12.1) 7(14.9) 44

recurrence > 1000 ng/L,

n (%)

Note: Normal values: alpha-fetoprotein 0.6-4.4 ng/mL.
Abbreviations: AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma; LT, liver transplantation.

after LT, with a median OS less than a year after the diagnosis.!*?°

Generally, post-LT HCC recurrence occurs in a multifocal state with a
fast progression rate caused by immunosuppression.® In this study,
the median TTR was 13 months and the median PRS was 6.2 months,
similar to other series.”?!2¢ We observed that TTR was an important
prognostic factor, half of patients presented recurrences within the
first 12 months, and was an independently associated factor with
poor survival, as previously reported.’®?3 Different from what was
observed in other studies,”?* where AFP values impacted on sur-
vival of these patients, in our study AFP levels at recurrence had
no impact on post-recurrence mortality. However, AFP values at
recurrence diagnosis have not been robustly associated with worst
outcomes after LT.

Early recurrence (<12 months) has been associated with a neg-
ative impact on survival, regardless of specific treatment.” These
prompt tumour presentations may be related to a failure of pre-trans-
plant staging, a high original cancer load with circulating tumour cells
in other organs or an expression of a more aggressive tumour bi-
ology.?*?” We observed an independent association between early
recurrence and presence of poorly differentiated tumours which
reinforce this hypothesis. Late recurrence has been associated with
a better prognosis, in part owing to late engrafting of HCC cells that

remained latent or neo-oncogenesis.®?®

Although the effect of therapy for HCC recurrence upon PRS
has been evaluated in different previous publications, the adjusted
treatment effect considering selection bias has not been conducted
before. Indeed, as there are no prospective, randomized or con-
trolled studies, most of these data came from retrospective publi-
cations. Consequently, the treatment strategy in this group is still
controversial.*®

In the present study, patients who underwent treatment pre-
sented a better PRS that was significantly higher compared to those
receiving best supportive care, even after adjusting through pro-
pensity score matching for the probability of having received any
treatment. In a Brazilian retrospective multicenter study, patients
who were submitted to any kind of treatment after recurrence also
presented better survival, and it was an independent factor associ-
ated with better prognosis.2* However, the effect of treatment was
not adjusted with a potential indication of selection bias,®*° showing
better PRS in those patients who could only be treated owing to
better unreported prognostic factors (nutrition status, performance
status, site preferences, feasibility, among others).#15:27

In our study, systemic therapy with sorafenib presented bet-
ter PRS when compared to BSC, independently of TTR, and was
well tolerated in the majority of patients. Systemic therapy is
usually applied in patients who HCC relapse presents or become
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TABLE 3 Prognostic variables associated with post-recurrence mortality. Cox regression analysis

Medi i Unadi dHR
Variable survlval,r mo (IQR) (95% 'CI)
Age,y 1.00 (0.98;1.03)
Milan criteria at listing®
Within (n=72)  5.0(2.1-11.9) -
Exceeding 9.6 (5.3-18.5) 1.24(0.78;1.96)
(h=33)
AFP level at listing, ng/mL
<100 (n = 66) 6.3(3.1-16.4) -
101-1000 49 (1.5-11.5) 1.16 (0.68;1.96)
(n=26)
>1000(n=10)  6.2(2.0-14.4) 1.13(0.54.2.39)
Up-to 7 criteria®
Within (n=69) 5.6 (2.3-14.1) 0.79 (0.51;1.25)
Exceeding 6.7 (3.2-16.0)
(h=236)
Microvascular invasion®
Presence 5.8 (3.1-16.8) 0.91(0.58;1.41)
(n=55)
Absence 6.3(2.2-14.4)
(n=50)
Poorly differentiated tumours®
Presence 6.3(1.6-11.5) 1.21(0.76;1.95)
(n=231)
Absence 6.2 (2.6-16.4)
(h=74)
Immunosuppression at first year of LT
Tac(n=69) 5.8(2.6-15.3) 0.67 (0.43;1.05)
MMF (n = 56) 4.7 (1.8-11.1) 1.20(0.77;1.87)
CsA(n=23) 8.1(2.3-16.8) 1.28(0.78;2.09)
mTORs (n=34)  6.7(3.1-6.7) 1.14(0.72;1.81)

Early recurrence

Yes (n = 50) 3.9 (1.5-11.3)

No (h = 55) 8.4 (5.0-19.0)
Extrahepatic site

Yes (n = 80) 6.3(2.8-16.8)

No (n = 25) 5.0(2.1-9.1)
Pulmonary metastasis

Yes (n=36) 6.7 (2.2-22.0)

No (n = 69) 6.0(2.6-11.8)
Bony metastasis

Yes (n=33) 6.3(3.1-11.5)

No (h=72) 6.1(2.4-18.8)
Other sites metastasis

Yes (n =29) 6.2(2.6-13.9)

No (n = 76) 6.1(2.2-14.9)
AFP at

recurrence, ng/L

2.23(1.43;3.49)
0.71(0.43;1.18)
0.69 (0.43;1.11)
1.35(0.84;2.17)

1.13(0.70;1.82)

1.00(0.99;1.01)

.68

.36

.59

74

.32

.67

42

.08
41
.32
.57

<.0001

19

13

.22

.62

77

Adjusted HR
(95% CI)

2.15(1.37;3.38)

0.80 (0.49;1.31)

.001

.38

(Continues)
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TABLE 3 (Continued)

Median post-recurrence Unadjusted HR
Variable survival, mo (IQR) (95% Cl1)
<1000 (h=91) 6.2(2.3-16.8) -
>1000 (n = 14) 4.5(2.2-11.5) 1.59 (0.85;2.96)

Note: Normal values: alpha-fetoprotein 0.6-4.4 ng/mL.

NATIONAL

Adjusted HR
P (95% Cl1) P
15 1.47 (0.78;2.77) .23

Abbreviations: AFP, alpha-fetoprotein; CsA, cyclosporine A; HCC, hepatocellular carcinoma; HR, hazard ratio; MMF, mycophenolate mofetil; mTOR,
mammalian target of Rapamycin; Tac, Tacrolimus; TACE, transarterial chemoembolization.

At explant pathology analysis.

FIGURE 2 Post-recurrence survival 8
in patients presenting “early” vs “late” -
recurrent hepatocellular carcinoma after
liver transplantation
~un
2 A
o
]
2
e
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ie4
©
g
.4
w
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8
© T
)
Number at risk
Late Recurrence 85
Early Recurrence 50

spread systemically.?? In a meta-analysis, sorafenib improved PRS
when compared to BSC and some studies of this review reported
side effects with required dose reduction or discontinuation.®
Nevertheless, the use of sorafenib appears to be well tolerated with
few severe adverse events in the post-LT setting.?’*! We did not
evaluate the association of sorafenib and mTOR inhibitors. Some
retrospective studies, not adjusting for some selection biases, have
shown improved survival as a result of this association.? In this study
the effect of treatment, including sorafenib, was adjusted for by con-
ducting propensity score matching.

The probability of having received each therapy included recur-
rences occurring prior to 2008 (sorafenib was available throughout the
region from 2008), early recurrence?®?’ and hepatic site.®%? A surpris-
ing result in this study is the lower probability of treatment in patients
with hepatic recurrence. As there are several factors that impact on the
likelihood of treatment in these patients and were not addressed by this
research; other studies should be conducted to elucidate this result.®*

This study has a few noteworthy limitations. It is a retrospec-
tive study for treatment evaluation based on real-life reports from
7 countries. However, to avoid heterogeneous reporting of data,
a specific CRF was conducted and centrally reviewed. Secondly, a

20 40 60 80
Months after Recurrence Diagnosis
12 2 2 °
5 o 0 o

Late Recurrance

centralized imaging or explant pathology review was not feasible.
Most importantly, performance status or additional comorbidities at
recurrence diagnosis, and site feasibility of each treatment were not
available. For this reason, we adjusted the treatment effect including
country in the propensity score.

In conclusion, in this large multicenter study, early recurrence
(<12 months) was the most important factor associated with prog-
nosis after recurrence. Systemic treatment with sorafenib was as-
sociated with better PRS, even in early recurrences. Surgical or
locoregional therapies were also capable of prolonging PRS. We
believe that HCC recurrence is a dismal event, which may be a
consequence of unappropriated candidate selection, leading to
the use of a graft that could have been used in other HCC or non-
HCC patient. Whether early recurrence as a primary outcome,
which is associated with worst outcomes, should lead to further
refinement of candidate selection is still controversial. Whether
new systemic treatment options, such as immunotherapy,®? will
be feasible in this setting is a matter of debate. Although sequen-
tial treatment with sorafenib-regorafenib has been recently pub-
lished, other options such as checkpoint inhibitors might increase
the risk of graft rejection. This demonstrates the importance of
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84 FIGURE 3 Stratified effect on post-
. Log-rank test P<0.0001 recurrence survival according to “early” vs
“late” recurrent hepatocellular carcinoma
& o | (HCC) after liver transplantation and
8¢ treatment with or without sorafenib
g
7]
§ 2
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o
g
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© T T T T T
0 20 40 60 80
Months from treatment for HCC recurrence
Number at risk
Late recurrence/without SOR 28 5 [ [ °
Late recurrenceiwith SOR 27 7 2 2 °
Early recurrence Mwithout SOR 36 1 0 0 0
Early recurrence/with SOR 14 4 0 ] 0
—_—— Late SOR Late with SOR
— = Eav SOR Early SOR

TABLE 4 Effect of treatment on post-recurrence mortality adjusted for prognostic baseline variables at HCC recurrence diagnosis

Median post-recurrence survival, Unadjusted HR (95%
Variable mo (IQR) cl) P Adjusted HR (95% Cl) P
Early recurrence
Yes (n=50) 3.9(1.5-11.3) 2.23(1.43;3.49) <.0001 1.92(1.22;3.03) .005
No (n = 55) 8.4(5.0-19.0)
Treatment of recurrence
Yes (n = 58) 11.4(5.6-22.2) 0.19(0.12;0.32) <.0001
No (n=47) 3.2(1.3-6.0) -
Sorafenib
Yes (n = 41) 11.3(4.7-22.2) 0.42(0.26;0.68) <.0001 0.36 (0.22;0.59) <.0001
No (n=64) 5.0(2.1-9.6) -
Surgery and TACE
Yes (n=17) 16.8 (8.4-30.7) 0.33(0.16;0.67) .002 0.29 (0.14;0.61) .001
No (n=88) 5.3(2.2-11.4) -

Note: Normal values: alpha-fetoprotein 0.6-4.4 ng/mL.

Abbreviations: AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma; HR, hazard ratio; TACE, transarterial chemoembolization.

carrying out prospective or even better, randomized controlled
studies, comparing different types of treatments in patients with
post-LT HCC recurrence, in order to define a treatment strategy
for this group of patients.
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ABSTRACT

Liver transplant is the main treatment for hepatocellular carcinoma and there is currently an impor-
tant demand from patients waiting in transplant queues. Thus, it is extremely important to improve
the criteria for selecting patients who will undergo transplant to mitigate graft loss and reduce cases
of recurrence. Thus, it becomes necessary to use models, such as the New York/California
(NYCA), that include alpha fetoprotein as a marker of recurrence and prognosis.

The aim of this study was to assess whether the NYCA score correlated with the presence of tumor
recurrence after transplant in patients undergoing orthotopic liver transplant at the Clinics Hospital
of the University of Campinas. We had 214 patients undergoing liver transplant who met the inclu-
sion Milan criteria. The age of the patients ranged from 34 to 77 years, with a median age of
61 years. The mean waiting time on the transplant list was 6.12 months. After calculating the
NYCA score, it was possible to stratify 13 patients (6.1%) as high risk, 64 patients (29.9%) as
medium risk, and 137 patients (64%) as low risk. Patients with recurrence had higher scores with a
mean of 4 points in relapse and 2 points in the absence of relapse (P = .0011). Patients with recur-
rence had statistically higher high- and medium-risk scores (P = .0010). Therefore, the NYCA
score was higher in patients with recurrence. Therefore, in this study, our findings suggest the pos-
sibility of using the NYCA score as an aid to detect patients with a higher risk of tumor recurrence.

EPATOCELLULAR carcinoma (HCC) is the most com-

mon primary neoplasm of the liver, accounting for more
than 85% of primary liver cancers and the fourth leading cause
of cancer-related death worldwide [1,2].

Most patients who develop HCC are cirrhotic with underly-
ing liver disease [1,3]. Despite being an aggressive neoplasm,
liver transplant, when properly indicated, is considered the best
treatment for HCC because, in addition to removing the tumor,
it removes the underlying liver disease [4].

The effectiveness of liver transplant is limited by the risk of
tumor recurrence, which results in graft loss and death in
patients who are not properly selected. Associated with the scar-
city of organs, it is essential to use a criteria that can adequately
estimate recurrence after transplant [5,6].

As a way of trying to improve the selection of patients, Maz-
zaferro et al [7], 25 years ago, published a study that

0041-1345/20
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demonstrated increased survival rates in patients undergoing
liver transplant for HCC who met the following criteria: single
tumor with a maximum of 5 cm or 3 tumors with a maximum
of 3 cm. This selection method became known as the Milan cri-
teria [7]. Despite being widely disseminated, the Milan criteria
have some limitations as they do not consider tumor biological
markers. Recent studies shows the survival rate between 70%
to 80% in patients with expanded criteria who would not be
transplanted according to the Milan criteria, despite a low recur-
rence rate of 10% to 15% [1,4,8].
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Table 1. Variables Used to Calculate the NYCA Score Adapted
From Halazun Et Al

Factor Affecting 5-y RFS NYCA Score Points
Maximum tumor size at diagnosis, cm

0-3 0
>3-6 2
>6 4
Maximum tumor number at diagnosis

1 0
2-3 2
>4 4
AFP response (Max AFP to Final AFP)

AFP Always <200 0
Responders

Max >200-1000 to Final <200 2
Max >1000 to Final <1000 (must be >50% Drop) 2
Nonresponders

Max >200-400 to Final >200 3
Max >400-1000 to Final >200 4
Max >1000 to Final >1000 6

AFP, alpha fetoprotein; max, maximum; NYCA, New York/California; RFS,
receptor free survival.

In this scenario, alpha fetoprotein (AFP) has shown to be an
important biological marker of liver tumors, their high levels
before transplant have been associated with a lower patient sur-
vival, less differentiated tumors, and a greater HCC recurrence
after transplant [6,9,10,11].

Thus, models using blood levels of AFP at different times, as
well as before and after transplant, have been described; models
include the French model by Duvoux et al [8], the American
model, New York/California (NYCA), RETREAT, and Metro-
ticket 2.0, which all show promising results [10,11,12].

The so-called NYCA model proposed by Halazun et al [10]
was named so because it was made with the participation of 3
centers: at the University of California, Los Angeles School of
Medicine, New York Presbyterian Hospital Center for Liver
Disease and Transplantation (Columbia University Medical
Center and Weill Cornell Medicine), and Mount Sinai School
of Medicine. The NYCA score was used to evaluate patients
who underwent liver transplant for HCC (n = 1450). The
NYCA score incorporates the radiographic criteria traditionally
used to diagnose patients with HCC and associates it with the
value of the highest pre-transplant AFP dosage and the last pre-
transplant AFP value, generating a score (Table 1). This allows
objective stratification of the biological risk and, in this way,
identify patients who will have a worse prognosis and high risk
of tumor recurrence, thus classifying them as low, acceptable,
and high risk (Table 2) [10].

Table 2. Classification of Patients Based on the NYCA Score
Adapted From Halazun Et Al

NYCA Score (points) Recurrence Risk
0-2 Low risk

3-6 Acceptable risk
>7 High risk

1301

Table 3. Score NYCA of Patients in the Present Study

NYCA Risk Median Score 2 Points (0-10 Points) Value

NYCA score, mean =+ SD (N) 2.67 +£2.15(214)

NYCA score (median) 2.00 (0.00-10.00)

NYCA risk

High 13 (6.1%)

Medium 64 (29.9%)

Low 137 (64.0%)
NYCA, New York/California; SD, iation.

Considering the relevance of these studies, the importance
and need for comparison with the sample in our service is
highlighted, so in future studies it is justified to expand the crite-
ria currently used in order to improve inclusion criteria, sur-
vival, and prognosis of patients.

To assess whether the NYCA score correlated with the pres-
ence of tumor recurrence after transplant in patients undergoing
orthotopic liver transplant (OLT) at the Clinics Hospital of the
University of Campinas (HC UNICAMP).

MATERIALS AND METHODS

This is a cross-sectional, retrospective, analytical and observational
study, based on data collection from patients from the Liver Transplan-
tation Unit at HC UNICAMP who underwent liver transplant.

The patients selected were individuals >18 years of age who under-
went liver transplant at HC UNICAMP between July 2009 and Febru-
ary 2020 and presented, during the anatomopathological analysis,
hepatocellular carcinoma in the explant.

We collected the following data: age at which the patient underwent
transplant; transplant list entry date; transplant date; length of time on
the transplant list; need for ch of liver seg-
ments affected by the tumor; number of liver nodules; value of the larg-
est liver nodule; presence of microvascular invasion; presence of
microvascular or macrovascular invasion on the explant; pre-transplant
AFP value; higher pre-transplant AFP value; comorbidities; and pres-
ence of tumor recurrence.

From these data, using the values of AFP, the number of hepatic nod-
ules, and the size of the largest hepatic nodule, it was possible to calcu-
late the NYCA score of each patient undergoing liver transplant at HC
UNICAMP. We used the table published by Halazun et al [10]
(Table 1), and from the value obtained, it was possible to stratify them
into low, acceptable, and high risk (Table 2).

bolization;

Table 4. NYCA and Relapse of Patients in the Present Study

Relapse = No Relapse = Yes
Number n=195 n=18
Value
NYCA score 249 +2.03 4.33 +£2.43,P=0.0011
NYCA score (median)  2.00 (0.00-10.00)  4.00 (0.00-8.00)
NYCA risk
High 8 (4.1%) 4(22.2%)
Medium 56 (28.7%) 8 (44.4%)
Low 131 (67.2%) 8 (44.4%)

NYCA, New York/California.

NYCA, New York/California.
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Statistical analysis was performed by a statistician from UNICAMP
School of Medical Sciences. A descriptive analysis was performed with
the presentation of frequency tables for categorical variables and posi-
tion and dispersion measures for numerical variables. Univariate and
multiple Cox regression analysis was used to identify factors associated
with survival. For the analysis of overall survival, the Kaplan-Meier
estimation method was used. The significance level adopted for the sta-
tistical tests was 5%.

All data obtained from medical records and institutional data-
bases were evaluated anonymously, safeguarding all patient confi-
dentiality. This work is approved by the Research Ethics
Committee (Certificate of Presentation of Ethical Appreciation of
University of Campinas's Hospital 36539420.2.0000.5404).

RESULTS

The final study ple consisted of 214 pati undergoing
liver transplant who met the inclusion criteria. The age of the
patients ranged from 34 to 77 years, with a median of 61 years.
The mean waiting time on the transplant list was 6.12 months.

The size of the nodules in the pretransplant imaging exam
ranged from 0.5 cm to 5.0 cm, with a median of 2.85 cm. The
number of nodules present in the examination ranged from
1 cmto 5 cm, with a median of 1 cm.

The serum level of AFP before transplant ranged from 0.83 to
23984.00 ng/mL, with a median of 10.91 ng/mL.

Pathologic analysis of the explant revealed that the size of the
nodules ranged from 0 cm to 14 ¢cm, with a median of 2.85 cm.
The number of nodules ranged from 0 cm to 23 cm, with zero
being considered non-viable or dysplastic lesions. There was
microvascular invasion in 49 cases (22.9%) and macroscopic
invasion in 24 cases (11.3%).

From the data collected, it was possible to calculate with sta-
tistical significance the predictors of recurrence in the sample
studied, AFP level before transplant, with a median of
7.60 ng/mL (3.40 ng/mL-23900.00 ng/mL), with P = 0.0043;
number of nodules on the explant, with a median of 3 nodules
(1 nodule to 10 nodules), with P = .0208; microvascular inva-
sion, which was observed in 8 patients (44.4%) of the 18
patients (100%) who had recurrence, with P = .037; presence of
macroscopic invasion (n = 5; 27.8%) in the explant, with
P =0.0384.

As for survival time, the variables that showed statistical sig-
nificance were the following: age (P = .0051); BMI
(P = .0087); number of nodes (P = .0417); number of affected
segments in the pre-OLT imaging exam (P = .0064); and the
size of the nodule on the explant (P = .0083). The 6-month, 1-
year, and 5-year median survival was 64.9%, 60.2%, and
47.7%, respectively

NYCA Model

After calculating the NYCA score, it was possible to stratify 13
patients (6.1%) as high risk, 64 patients (29.9%) as medium
risk, and 137 patients (64%) as low risk.

Patients with recurrence had higher scores with a mean of 4
points in relapse and 2 points in the absence of relapse
(P=.0011) (Table 3).

DE ATAIDE, PERALES, TERAMOTO ET AL

Patients with recurrence had statistically higher high- and
medium-risk scores (P = .0010) (Table 4). Therefore, the
NYCA score was higher in patients with recurrence.

DISCUSSION

Patients with liver cirrhosis are at increased risk of developing
HCC. The annual incidence of HCC in these patients is 3% and
represents 90% of cases of primary liver carcinoma [2,13].

Currently, different therapeutic methods are used in the treat-
ment of HCC, such as chemoembolization, surgical resection
(hepatectomy), and alcohol or radiofrequency ablation. How-
ever, in order to perform these therapeutic methods, patients
must have adequate liver reserve, and most patients who
develop HCC have underlying liver disease, making it impossi-
ble to perform large resections or even systemic therapies [14].
Thus, liver transplant is the main treatment for hepatocellular
carcinoma. In addition to treating the neoplasm, it allows the
cure of the associated liver disease [15].

In addition, there is currently a disproportionate demand
for available organs on the transplant waiting list. In order
to properly select transplant candidates, Mazzaferro et al
[7], 25 years ago, published a study that demonstrated
improved survival in patients undergoing liver transplant for
HCC who met the following criteria: a single lesion with up
to 5 cm or 3 lesions measuring 3 cm, without macrovascular
invasion or distant metastasis [4,6,7]. Despite high survival
rates, its application is limited and restricted when not con-
sidering the profile of the tumor biology. In many reports,
there is a discrepancy in the anatomopathological findings
in the explant evaluation.

The so-called NYCA model proposed by Halazun et al incor-
porates the radiographic criteria traditionally used to diagnose
patients with HCC and associates it with the value of the highest
pre-transplant AFP dosage and the last pre-transplant AFP value,
generating a score that allows identification of patients who will
have a worse prognosis and high risk of tumor recurrence [10].

We used the Milan criteria, while adhering to the legislation
in our country. We obtained results that are similar to the litera-
ture, but we observed in our patients that those who had a good
prognosis but who could not undergo transplants was because
they did not fit the criteria.

After calculating the NYCA score in our population, we
observed that patients with recurrence had higher scores with a
mean of 4 points in relapse and 2 points in the absence of
relapse (P = .0011); patients with recurrence had statistically
higher high- and medium-risk scores (P = .0010). Therefore, in
this study, our findings suggest the possibility of using the
NYCA score as an aid to detect patients with a higher risk of
tumor recurrence. However, more detailed studies with a greater
number of recurrence cases and evaluation of the molecular
biology of the explant are necessary to definitively adopt this
criterion.

DATA AVAILABILITY
The data that has been used is confidential.
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ABSTRACT

Hepatocellular carcinoma (HCC) is the sixth leading cause of cancer in the world, and liver trans-
plant (LT) is a good therapeutic option in selected cases because it treats the neoplasm and the
underlying disease. Recurrence after LT is usually aggressive and has low survival; thus, an ade-
quate selection of recipients is ideal. The new models aim to assess the individual risk of HCC
recurrence in patients undergoing LT and to improve post-LT survival. In this study, our aim
was to assess the applicability of the "Metroticket" score, correlating it with our rates of recur-
rence and survival after LT. Overall survival at 5 years in our study differed from that in Metro-
ticket 2.0 because that study did not consider only recurrence as the cause of death; our study
evaluated only patients with recurrence, so we were able to validate the score as a predictor of

greater tumor aggressiveness after LT.

EPATOCELLULAR carcinoma (HCC) is the sixth lead-

ing cause of cancer in the world, responsible for more
than 500,000 deaths annually, being the first cause of death in
patients with cirrhosis [1]. HCC is considered a disease with a
poor prognosis, and curative treatment is possible in only 40%
of patients at diagnosis [1,2].

Liver transplant (LT) treats HCC and liver cirrhosis; it is a good
therapeutic option in selected cases, with a 5-year survival rate of
approximately 70% [3]. HCC recurrence after LT is usually more
aggressive than recurrence after liver resection, probably because of
the presence of immunosuppression [4]. We needed methods to
ensure a better selection of recipients for LT, assessing the individ-
ual risk of HCC recurrence. The “Metroticket” model shows good
results in predicting recurrence and consequently increases survival
after LT [5,6]; thus, we aimed to validate this score in our cohort. In
the present study, we aimed to evaluate the applicability in our
cohort of the Metroticket score, correlating it with recurrence and
postoperative LT survival.

METHODS

In this retrospective, observational, cross-sectional study, we analyzed
medical records and databases of patients undergoing LT for HCC at
the Unit of Liver Transplantation of the University of Campinas
between 2008 and 2020.
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The variables studied were sex; age; etiology of cirrhosis; wait-list
time until LT; a-fetoprotein (AFP) level before transplant; number,
size, and location of nodules in the pre-LT image and in the histopatho-
logical analysis of the explant; presence of microvascular invasion in
the explant; HCC recurrence; and overall survival.

Statistical analysis was performed using descriptive analysis with the
presentation of frequency tables for categorical variables and position
and dispersion measures for numerical variables. To compare propor-
tions, the )(2 test or Fisher exact test was used when necessary. To com-
pare numerical measurements between 2 groups, the Mann-Whitney
test was used. Univariate and multiple Cox regression analyses were
used to identify factors associated with survival. The variable selection
process used was stepwise. For the analysis of overall survival, the
Kaplan-Meier estimation method was used. The significance level
adopted for the statistical tests was 5%.

RESULTS

We evaluated 214 patients undergoing LT associated with HCC
from January 2008 to June 2020. The mean age was 61 years
(range, 34-77 years), with a mean wait-list time of 6.12 months

*Address correspondence to Prof. Elaine Cristina de Ataide,
PhD, University of Campinas-UNICAMP, Cidade Universitaria
"Zeferino Vaz," 13083-970 Campinas SP, Brazil. Tel: +55 1 99
9699 6806. E-mail: elainebataide @gmail.com
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(range, 0.00-127.46 months). The serum level of AFP before
LT ranged from 0.83 ng/mL to 23,984.00 ng/mL, with a median
of 10.91 ng/mL.

Before LT contrast imaging, the size of the nodules ranged from
0.50 cm to 7.00 cm, with a median of 2.90 cm, and the number of
nodules ranged from 1.00 to 7.00 nodules. In the histopathological
analysis, the nodule size ranged from nonexistent to 14.00 cm, with
amedian of 2.85 cm, whereas the number of nodules ranges from 0
to 23, with O lesions considered nonviable or dysplastic nodes.
Microvascular invasion was present in 49 cases (22.9%), and mac-
roscopic invasion was present in 24 cases (11.3%).

Follow-up time ranged from 0.00 to 137.98 months, with 18
patients (8.5%) having HCC recurrence. One hundred six
(49.5%) patients had died at the time of this analysis.

When classified according to the Metroticket score, the
median survival was 86.78%. Patients with HCC recurrence
had a statistically significant lower median survival on the Met-
roticket score (P = .0009). Median survival was 90.80% at
5 years in patients without recurrence and 79.40% at 5 years in
patients with HCC recurrence.

The variables that correlated with recurrence were AFP level
before LT (P = 0.0043), number of nodules on the explant
(P = .0208), microvascular invasion (P = 0.0371), and macro-
scopic invasion in the explant (P = .0384).

The variables that correlated with overall survival were num-
ber of nodules (P = .0417) and nodule size on explant
(P =.0083).

Median survival was 64.9% at 6 months, 60.2% at 1 year,
and 47.7% at 5 years. Our overall survival differed from the
Metroticket 5-year survival because we did not consider the
cause of death as just HCC recurrence.

DISCUSSION

There are approximately 1 million new cases of HCC per year,
90% of which are associated with chronic liver disease, with an
estimated increase in incidence over the next 10 years [1—4].
Because of the associated chronic liver disease, large resections
are not possible, so LT has been the therapy of choice for some
cases [4,6]; however, the most adequate model for recipient
selection has been a subject of discussion [6].

Currently, in Brazil, the criteria adopted are the Milan cri-
teria, described by Mazzaferro et al in 1996, which define
better survival in cases of a single lesion up to 5 cm or up
to 3 lesions measuring 3 cm each, without macrovascular
invasion or metastasis [6].

The Milan criteria have been questioned because they do not
have the ability to define the profile of the tumor biology, with
reports of discrepancies in the anatomopathological findings in
the evaluation of the explant. Thus, the selection of patients
evolved toward the use of combined criteria, mainly with the
use of AFP levels [7].

The Metroticket model was developed using a database of
1018 patients who underwent LT for HCC; however, the maxi-
mum number of nodules considered is 10, using only the
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diameter of the largest nodule, a limitation of the method.
Another limiting factor was the fact that only mortality related
to tumor recurrence was considered [5,6].

In our population, the survival of patients diagnosed with
recurrence was statistically lower in the Metroticket 2.0 score
(P = .0009), being 90.80% at 5 years in patients without recur-
rence and 79.40% at 5 years with recurrence. However, our
overall survival differed from the 5-year Metroticket 2.0 sur-
vival because we did not consider only recurrence as the cause
of death.

We had 18 patients (8.5%) diagnosed with HCC recurrence, a
low number that did not make it possible to establish a recur-
rence prediction model. In addition, 106 (49.5%) patients had
died by the date of analysis, and the causes of death were related
not to the recurrence of HCC but mainly to infection, metabolic
conditions, and graft dysfunction. This cohort is derived from a
public university hospital, with a profile of patients with severe
disease, with higher Model for End-Stage Liver Disease scores
and worse clinical scenarios, contributing to the outcome.

CONCLUSIONS

The profile of patients undergoing LT at our institution is gener-
ally severe disease with a prolonged postoperative period asso-
ciated with renal failure, leading to higher mortality in the first
year after LT. As a result, we believe it is justified that our over-
all survival was lower than in the Metroticket 2.0 study. How-
ever, when we evaluated only patients with recurrence, we were
able to validate the score as a predictor of greater severity and
worse outcome in the post-LT period.

DATA AVAILABILITY

The authors do not have permission to share data.
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ABSTRACT

Hepatocellular carcinoma (HCC) is the most common primary neoplasm of the liver, mainly sec-
ondary to cirrhosis caused by hepatitis C virus. Liver transplant (LT) is considered the best treat-
ment because, in addition to removing the tumor, it also removes the underlying cirrhotic liver.
The Milan criteria for LT have limitations because they do not consider the biological character-
istics of the tumor. Thus, our objective was to evaluate the association of a-fetoprotein (AFP)
levels before LT performed for HCC with recurrence of this tumor, and, based on the results, a
new predictive model that combines the AFP values at the list entry with the usual criteria of
tumor size and number of nodules was validated. In present study, the Score AFP model, we
were able to correlate a greater occurrence of relapse with scores of 3 and 4 (P =.0001), indicat-
ing the usefulness of using AFP as a predictor of recurrence.

EPATOCELLULAR carcinoma (HCC) is the most com-

mon primary liver neoplasm, with 854,000 new cases per
year and 810,000 related deaths [1,2]. Cirrhosis caused by
chronic hepatitis C virus is the most common cause of HCC,
and cases of hepatic neoplasms related to hepatitis C virus
infection are expected to double in the next 20 years [3], making
this neoplasm an increasingly important target.

Different therapeutic modalities have been proposed, such
as surgical resection, radiofrequency, ablation, cryoablation,
chemoembolization, chemotherapy, and liver transplant (LT)
[4,5]. LT is considered the best treatment because, in addi-
tion to removing the tumor, it also removes the underlying
cirrhotic liver [4,6]. However, because of the disparity
between the need for and supply of organs for LT, guidelines
were created to determine transplant candidates, recommend-
ing as potential recipients those with a 5-year survival greater
than 50% [1].

Mazzaferro et al, with their 1996 description of the Milan cri-
teria (MC), were responsible for a great advance in the selection
of individuals with HCC as candidates for LT. Such criteria
have been associated with a posttransplant HCC recurrence rate
of 10% to 15%, being considered reference values to date [2].

However, rigorous application of the MC may exclude a con-
siderable number of patients who could benefit from LT, and,
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therefore, new tools must be developed and validated to select
patients with expanded criteria and low risk of HCC recurrence.

JUSTIFICATION

The MC do not consider the evolutionary and biological characteris-
tics of the tumor. Thus, on the one hand, they can classify patients
with a high risk of tumor recurrence as potential candidates for LT
and, on the other hand, exclude patients who do not meet these crite-
ria because of the size of the lesion but with tumors with a lower risk
of recurrence. Therefore, a model that includes some biochemical
marker of tumor aggressiveness, in this case a-fetoprotein (AFP),
would be needed to increase the accuracy of the classic criteria and
improve the selection of patients who would benefit from LT.

OBJECTIVE

The aim of this study was to evaluate the association of AFP
levels before LT performed for HCC with recurrence of this
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versity of Campinas-UNICAMP, Cidade Universitaria “Zeferino
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tumor in the cohort of patients undergoing LT at the Unit of
Liver Transplantation of the University of Campinas, stratifying
patients at low or high risk of recurrence. Furthermore, to com-
pare the accuracy of the classic MC with that of a composite
predictive model that combines the AFP values at the list entry
for LT with the usual criteria of tumor size and number of nod-
ules, the AFP model, in this cohort.

MATERIALS AND METHODS

We conducted a retrospective, observational, cross-sectional study with
analysis of medical records and databases applied to patients undergo-
ing LT for HCC at the Unit of Liver Transplantation of the University
of Campinas between 2008 and 2020.

The data obtained focused on the pre- and postoperative demographic
and clinical and epidemiologic characteristics of these patients. The eval-
uated data were age at LT, ethnicity, sex, comorbidities, cause of chronic
liver disease, waiting list time up to LT, d h

ing, need for -
bolization, size of the largest nodule and number of nodules in the image,
size of the largest nodule and number of nodules in the anatomopathol-
ogy, pretransplant AFP value, presence of micro- or macrovascular inva-
sion in the anatomopathology, value in the AFP model, stratification into
high or low risk of recurrence, and recurrence of HCC.

Relative risk analysis was performed to identify risk factors for post-
transplant HCC recurrence and impact on postoperative survival. The
score for each patient was calculated on the basis of scores obtained in
the AFP model, stratifying patients into high or low risk of recurrence
(Table 1), with a cutoff point of <2 corresponding to the low-risk group
and >2 classifying them as a high-risk group, to compare with the
results obtained on the basis of classic MC (Table 1).

RESULTS

‘We evaluated 213 patients undergoing LT whose indication was
the presence of HCC in the analyzed period. The mean age was
61 years (range, 34-77 years), with a mean time on the LT wait-
ing list of 6.12 months (0.00-127.46 months). AFP levels before
LT ranged from 0.83 to 23,984.00 ng/mL, with a median of
10.91 ng/mL. On imaging, the mean size of the lesions was
2.9 cm (0.5 to 7.0 cm), and the number of nodules ranged from
1 to 7. In the histopathological analysis, the mean size of the
lesions was 2.85 cm (0.0 to 14.0 cm), and the number of nod-
ules ranged from 0 to 23, with zero considered nonviable or
dysplastic lesions. There was microvascular invasion in 49
cases (22.9%) and macrovascular invasion in 24 cases (11.3%).

At follow-up, 18 (8.45%) patients had HCC recurrence. The
variables that correlated with recurrence were AFP levels before
LT (P =.0043), with a median of 7.60 ng/mL (3.40-23 900.00
ng/mL); number of nodules on the explant (P =.0208), with a

Table 1. a-Fetoprotein Model.
Variables B-Coefficients Hazard Ratios  Points
Largest diameter, <3, 3-6, 0,0.272,1.347 1,131,384 0,1,4
>6cm
Number of nodules, 1-3, >4 0, 0.696 1,2.01 0,2
AFP level, <100, 100-1000, 0,0.668,0.945 1,1.95,257 0,2,3
>1000 ng/mL

AFP, a-fetoprotein.

median of 3 nodules (1-10 nodules); microvascular invasion
(P =.0371), which was observed in 8 patients (44.4%); and
presence of microscopic invasion (P =.0384), observed in 5
patients (27.8%).

In the receiver operating characteristic (ROC) curve analysis,
we could not predict the level of AFP that could predict tumor
recurrence because of the low number of recurrences in the pop-
ulation studied. However, also in the ROC study, we could
observe that the level of AFP that could predict impact on sur-
vival was 125 U/L.

For the Score AFP model, we were able to correlate a greater
occurrence of relapse when scores were 3 and 4 (P =.0001), sim-
ilar to the French study [6]. Median survival was 64.9% at 6
months, 60.2% at 1 year, and 47.7% at 5 years, and the variables
that showed statistical significance were age (P =.0051); body
mass index (P =.0087), number of nodes (P =.0417), number of
affected segments in the pre-LT imaging examination
(P =.0064), and size of the nodule on the explant (P = .0083).

DISCUSSION

The search for a method to select candidates for LT performed
for HCC with a lower recurrence rate has been a long time com-
ing. Mazzaferro et al observed excellent survival in a group of
patients with radiographic evidence of a single tumor <5 cm or
2 to 3 lesions, all <3 cm. These criteria, known as the MC, are
the most commonly used to date [2] and select patients with a
post-LT HCC recurrence rate of 10% to 15% [3].

However, some limitations were observed in this study, such
as an unpredictable interval between the diagnostic images and
the LT, which could lead to LT in a patient who no longer fit
the MC [3,6]. Despite this, MC ensured a 5-year post-LT sur-
vival of 65% to 80% with a tumor recurrence rate of approxi-
mately 8% to 15% [6], and the MC are considered a reference
for comparison with other criteria proposed for the selection of
patients with HCC who are candidates for LT [7].

Recent studies demonstrated a 5-year survival of 70% to 80%
[5,8] in patients from selected groups, outside the MC, who met
the expanded selection criteria. Thus, it is observed that MC
can be very restrictive, because they do not assess tumor behav-
ior and must be reviewed. One of their limitations is that they
do not take into account the biological characteristics of the
tumor, among which AFP appears to be the most relevant tumor
marker [7].

Elevated levels of AFP before LT are related to worse evolu-
tion and prognosis of patients who undergo LT, and its levels
above 1000 ng/mL are associated with a high risk of tumor
recurrence [9]. Duvoux et al [6] proposed a new model in 2012,
including AFP, tumor size, and number of nodules, to assess
the risk of HCC recurrence in patients undergoing LT and the
5-year survival of these patients, and they compared the results
with the results obtained by MC. In their model, patients were
stratified into high or low risk for HCC recurrence based on the
above-mentioned characteristics, and it was shown in a sample
of 537 patients that AFP was an independent risk factor for
HCC recurrence, in addition to being a predictor of posttrans-
plant survival [6].
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Therefore, this study showed that a system that uses not only
the physical characteristics of the tumor, such as size and num-
ber of nodules, but also the aggressiveness of its biochemical
behavior with AFP levels, is an efficient means of evaluation
and eligibility for LT, a method that is in agreement with the
results found in our cohort.

CONCLUSIONS

To improve the selection of LT candidates, a model that
includes tumor aggressiveness markers, such as the AFP model,
is needed to increase the accuracy of the classic criteria and the
number of patients who would benefit from LT with a lower
chance of recurrence.

DATA AVAILABILITY
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6- Dr. Franco de Oliveira Junior — membro da equipe de pesquisa — Médico. Sem informacgdes atualizadas
sobre as atividades atuais na Plataforma Lattes.

Este projeto é resposta a pendéncia levantada no Parecer Consubstanciado CEP n.o 4.252.265 de 1 de
setembro de 2020.

Foram solicitadas as seguintes adequagoes:

1- Esclarecer o nivel da pesquisa (clinica, poés-doutorado)

RESPOSTA: Trata-se de trabalho clinico, retrospectivo de pacientes submetidos a transplante hepatico por
carcinoma hepatocelular. Os dados a serem analisados propiciardo a avaliagdo de pelo menos 4 scores
verificando a importancia do nivel de alfa-feto proteina, frente a isso inicialmente pensa-se em utilizar os
resultados em 3 teses de concluséo de curso, 1 mestrado profissional verificando a aplicabilidade do score
RETREAT na condugéo do manejo da imunossupressao no pos operatério do transplante de figado. Por fim
a comparagao entre esses escores verificando o que poderia refletir uma avaliagdo otimizada em relagéao a
sobrevida desses pacientes seria aplicada como a tese de livre docéncia da pesquisadora principal. Aqui
solicito a inclusdo de uma outra pesquisadora a residente Marina Miranda Pancetti (ja a introduzi na
plataforma) admitindo que o erro foi meu durante o envio do projeto ndo a inserindo sendo que a mesma
esta desde o inicio do projeto na avaliagao literatura vigente.

PENDENCIA RESOLVIDA.

2- Esclarecer por que o TCLE pode causar confusédo e perda da confiabilidade aos participantes. Se esta
justificativa ndo for cabivel ha necessidade de aplicagdo do TCLE para os participantes que ainda estdo em
seguimento na instituicéo.

RESPOSTA: Atualmente, pela atual legislagdo o paciente é inserido em lista pelos critérios de Mildo, que
definem essa introdug@ao mediante o nGmero da maior lesdo e o numero das les6es
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compativeis com carcinoma hepatocelular, mais especificamente lesdo Unica de até 5 centimetros e até 3
lesdes de 3 centimetros. Pensamos que solicitando ao paciente que participe de uma avaliagdo onde iremos
caracterizar um eventual critério melhor para a realizagé@o de transplante poderia introduzir uma ansiedade
desnecessaria a esses pacientes, surgindo o medo de recidiva tumoral frente a um nivel elevado de AFP
que paciente ainda em acompanhamento poderia ter tido. Outro receio, esse paciente poderia questionar:
“mas no momento da minha introdugdo em lista foi me explicado que o melhor método de analise de
sobrevida seria o critério de Mildo, entdao nao era? Apresento novos riscos portanto?” Sendo assim levando
em consideracgéo o item |V.8 da Res. CNS N°466/12, solicitamos a dispensa do TCLE a esses pacientes que
mantem seu acompanhamento com necessidade rigorosa do uso de imunossupressores, pois poderia
comprometer os vinculos de confianga entre pesquisador e pesquisado, podendo significar para o
pesquisado uma omissao de informagédo, ou mesmo uma informacgao inicial ndo verdadeira. Além disso,
ressalto que todos os pacientes no momento da sua inclusédo em lista assinam um termo préprio de nossa
unidade do transplante hepatico aceitando o uso de seus dados, com sigilo rigoroso de identidade, em uma
eventual necessidade de pesquisa.

PENDENCIA RESOLVIDA.

3- Esclarecer se o estudo ja foi iniciado.

RESPOSTA: Temos os dados de todos os pacientes transplantados inseridos em planilhas na unidade de
transplante, portanto, o levantamento desses dados do score ndao demandara muita dificuldade. No
momento o que foi solicitado por mim, coordenadora de pesquisa, &€ que os membros desse projeto facam
os respectivos levantamos da literatura, enquanto aguardamos o parecer que esperamos favoravel do
CONEP de nossa institui¢ao.

PENDENCIA RESOLVIDA.

Consideracoes sobre os Termos de apresentacao obrigatoria:
Foram anexados os seguintes documentos:

1- PB_INFORMAGOES_BASICAS_DO_PROJETO_1555392.pdf
2- respostaconepafp.pdf

Recomendacoes:

A Comissao Nacional de Etica em Pesquisa (Conep), do Conselho Nacional de Satide (CNS) orienta a
adogao das diretrizes do Ministério da Saude (MS) decorrentes da pandemia causada pelo Coronavirus
SARS-CoV-2 (Covid-19), com o objetivo de minimizar os potenciais riscos a satde e a integridade dos
participantes de pesquisas e pesquisadores.

De acordo com carta circular da CONEP intitulada “ORIENTAGOES PARA CONDUGAO DE PESQUISAS
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E ATIVIDADE DOS CEP DURANTE A PANDEMIA PROVOCADA PELO CORONAVIRUS SARS-COV-2
(COVID-19)” publicada em 09/05/2020, referente ao item Il. “Orientag6es para Pesquisadores”:

- Aconselha-se a adogao de medidas para a prevengado e gerenciamento de todas as atividades de
pesquisa, garantindo-se as agdes primordiais a satude, minimizando prejuizos e potenciais riscos, além de
prover cuidado e preservar a integridade e assisténcia dos participantes e da equipe de pesquisa.

- Em observancia as dificuldades operacionais decorrentes de todas as medidas impostas pela pandemia do
SARS-CoV-2 (COVID- 19), é necessario zelar pelo melhor interesse do participante da pesquisa, mantendo-
o informado sobre as modificagdes do protocolo de pesquisa que possam afeta-lo, principalmente se houver
ajuste na condugéo do estudo, cronograma ou plano de trabalho.

- Caso sejam necessarios a suspensao, interrupg@o ou o cancelamento da pesquisa, em decorréncia dos
riscos imprevisiveis aos participantes da pesquisa, por causas diretas ou indiretas, cabera aos
investigadores a submiss@o de notificagéo para apreciagédo do Sistema CEP/Conep.

- Nos casos de ensaios clinicos, é permitida, excepcionalmente, a tramitagdo de emendas concomitantes a
implementagdo de modificagGes/alteragées no protocolo de pesquisa, visando a seguranga do participante
da pesquisa, assim como dos demais envolvidos no contexto da pesquisa, evitando-se, ainda, quando
aplicavel, a interrupg@o no tratamento dos participantes da pesquisa. Eventualmente, na necessidade de
modificar o Termo de Consentimento Livre e Esclarecido (TCLE), o pesquisador devera proceder com o
novo consentimento, o mais breve possivel.

Conclusoes ou Pendéncias e Lista de Inadequagoes:

Projeto considerado aprovado.

Consideracoes Finais a critério do CEP:

- O participante da pesquisa deve receber uma via do Termo de Consentimento Livre e Esclarecido, na
integra, por ele assinado (quando aplicavel).

- O participante da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu consentimento em
qualquer fase da pesquisa, sem penalizagéo alguma e sem prejuizo ao seu cuidado (quando aplicavel).
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- O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado. Se o pesquisador
considerar a descontinuagao do estudo, esta deve ser justificada e somente ser realizada apos analise das
razdes da descontinuidade pelo CEP que o aprovou. O pesquisador deve aguardar o parecer do CEP
quanto a descontinuagéo, exceto quando perceber risco ou dano néo previsto ao participante ou quando
constatar a superioridade de uma estratégia diagnéstica ou terapéutica oferecida a um dos grupos da
pesquisa, isto €, somente em caso de necessidade de agado imediata com intuito de proteger os
participantes.

- O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o curso normal do
estudo. E papel do pesquisador assegurar medidas imediatas adequadas frente a evento adverso grave
ocorrido (mesmo que tenha sido em outro centro) e enviar notificagdo ao CEP e a Agéncia Nacional de

Vigilancia Sanitaria — ANVISA — junto com seu posicionamento.

- Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas ao CEP de forma clara e
sucinta, identificando a parte do protocolo a ser modificada e suas justificativas e aguardando a aprovagao
do CEP para continuidade da pesquisa. Em caso de projetos do Grupo | ou Il apresentados anteriormente a
ANVISA, o pesquisador ou patrocinador deve envia-las também a mesma, junto com o parecer aprovatorio
do CEP, para serem juntadas ao protocolo inicial.

- Relatérios parciais e final devem ser apresentados ao CEP, inicialmente seis meses ap6s a data deste
parecer de aprovagdo e ao término do estudo.

-Lembramos que segundo a Resolugdo 466/2012 , item XI.2 letra e, “cabe ao pesquisador apresentar dados
solicitados pelo CEP ou pela CONEP a qualquer momento”.

-0 pesquisador deve manter os dados da pesquisa em arquivo, fisico ou digital, sob sua guarda e
responsabilidade, por um periodo de 5 anos apés o término da pesquisa.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Endereco: Rua Tessalia Vieira de Camargo, 126

Bairro: Bardo Geraldo CEP: 13.083-887
UF: SP Municipio: CAMPINAS
Telefone: (19)3521-8936 Fax: (19)3521-7187 E-mail: cep@fcm.unicamp.br

Pégina 06 de 07

106



—~
X UNICAMP - CAMPUS =~ Plataforma
= CAMPINAS asil
cEPUNICANME
Continuagao do Parecer: 4.283.531
Tipo Documento Arquivo Postagem Autor Situagao
Informagdes Basicas|PB_INFORMAGOES_BASICAS_DO_P | 11/09/2020 Aceito
do Projeto ROJETO_1555392.pdf 12:23:32
Recurso Anexado respostaconepafp.pdf 11/09/2020 |elaine cristina de Aceito
pelo Pesquisador 12:23:16 | ataide
Projeto Detalhado / |projetoafp.pdf 11/08/2020 |elaine cristina de Aceito
Brochura 12:57:39 |ataide
Investigador
TCLE/Termos de |TCLEAFP.pdf 11/08/2020 |elaine cristina de Aceito
Assentimento / 12:56:17 |ataide
Justificativa de
Auséncia
Outros vidafuicional.pdf 11/08/2020 |elaine cristina de Aceito
12:50:52 | ataide
Folha de Rosto folhaderostoafp.pdf 11/08/2020 |elaine cristina de Aceito
12:50:33 | ataide

Situacao do Parecer:

Aprovado

Necessita Apreciacao da CONEP:

Nao

CAMPINAS, 17 de Setembro de 2020

Assinado por:

Renata Maria dos Santos Celeghini

(Coordenador(a))

Endereco: Rua Tessélia Vieira de Camargo, 126

Bairro: Barao Geraldo
UF: SP

CEP:
Municipio: CAMPINAS
Telefone: (19)3521-8936 Fax: (19)3521-7187

cep@fcm.unicamp.br
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Author of Work

As an author, you have certain legal rights to access and re-use your own work. For more information on publishing with Wiley, visit our Author Services site.

WILEY AUTHOR SERVICES —

To learn more about permissions requirements for self-archiving or depositing an article in an institutional repository, visit our Permissions information page.

ARTICLE REPOSITORIES —

Reuse My Published Work

As a Wiley author, you retain certain reuse rights when you sign your Copyright Transfer Agreement (CTA). Refer back to this agreement if you are seeking permission to:

e Republish an extract of your own published work.
e Include your article in your thesis.
e  Use copies for your internal teaching purposes.

If you still require a formal permission license, please make the request through RightsLink and select “author of this Wiley work” and your appropriate reuse rights to
download your license.

3. Final Published Version. The Owner hereby licenses back to the Contributor the following
rights with respect to the final published version of the Contribution (the “Final Published
Version”):

a. Copies for colleagues. The personal right of the Contributor only to send or transmit
individual copies of the Final Published Version in any format to colleagues upon their
specific request, and to share copies in private sharing groups in Compliant SCNs, provided
no fee is charged, and further provided that there is no systematic external or public
distribution of the Final Published Version, e.g. posting on a listserve, network or
automated delivery.

b. Re-use in other publications. The right to re-use the Final Published Version or parts
thereof for any publication authored or edited by the Contributor (excluding journal
articles) where such re-used material constitutes less than half of the total material in such
publication. In such case, any modifications must be accurately noted.

c. Teaching duties. The right to include the Final Published Version in teaching or training
duties at the Contributor’s institution/place of employment including in course packs, e-
reserves, presentation at professional conferences, in-house training, or distance learning.
The Final Published Version may not be used in seminars outside of hormal teaching
obligations (e.g. commercial seminars). Electronic posting of the Final Published Version in
connection with teaching/training at the Contributor’s company/institution is permitted
subject to the implementation of reasonable access control mechanisms, such as user
name and password. Posting the Final Published Version on the open Internet is not
permitted.

d. Oral presentations. The right to make oral presentations based on the Final Published
Version.
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5. Include in a thesis or dissertation (provided this is not published commercially)
6. Share copies of their article privately as part of an invitation-only work group on
commercial sites with which the publisher has a hosting agreement

Publicly share the preprint on any website or repository at any time. v v
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BY-NC-ND
license and
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after an
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