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& Abstract

ABSTRACT

Background: Hepatocellular carcinoma (HCC) is the fifth most
common cancer worldwide, with more than 1 million new cases
diagnosed every year. Liver transplantation (LT) has been used as a
curative treatment for patients with HCC. In countries where the liver
allograft allocation is based on the Model for End-Stage Liver
Disease (MELD) system, patients with HCC within the Milan criteria
(MC) receive exception points, preventing dropout from the list.

Objective: The aim of this study is to analyse the different risk
factors leading to delisting in liver transplant patients with
hepatocellular carcinoma.

Methods: This study was a retrospective cohort study which had
been carried out during the period between January 2017 to June
2018. During it, 48 patients were listed for LDLT at Ain Shams
Center for Organ Transplantation (ASCOT) at Ain Shams
Specialized Hospital till liver transplantation. By the end of this
period 29 patients were delisted due to several reasons while 12 got
transplanted and 7 were still on the waiting list. The study protocol
was approved by the medical ethics committee of Ain Shams
University.

Results: Regarding this study’s results, 25% were transplanted,
60.42% were delisted and 14.58% remained on the waiting list.
51.72% of patients in this study were delisted due to unavailability of
related donor. In this center only related donors were allowed to
donate as it follows Egypt’s organ donation policies, there are no
organ allocation systems and deceased donor liver transplantation is
illegal limiting availability of donors.

Conclusion: At the end of this study we can conclude that, age and
tumour classification were independent predictors of delisting HCC
patients candidates for liver transplantation.

Keywords: Hepatocellular carcinoma; Liver transplantation
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& Introduction

INTRODUCTION

Hepatocellular carcinoma (HCC) is a major global
health problem. It is the sixth most common cancer
worldwide and the third most common cause of cancer
death. (Forner et al., 2012)

Hepatocellular carcinoma is a leading cause of cancer-
related death worldwide, and the burden of this devastating
cancer is expected to increase further in coming years.
Epidemiologic studies have highlighted striking global
variations in the incidence of HCC, which is particularly
high in much of east Asia and sub-Saharan Africa, and
lower, but on the increase, in North America and most of
Europe. This variation appears to be related to the complex
etiology of HCC, with different risk factors, primarily
infection with hepatitis B or hepatitis C virus, responsible
for driving HCC incidence rates in different regions.
(Rothman et al., 2008)

Nearly 50 years have passed since the first successful
liver transplant surgery was performed. In the interim, liver
transplantation has become a standard therapy for the
management of end-stage liver disease and its
complications, hepatocellular carcinoma, a number of
congenital and genetic disorders, and fulminant hepatic
failure. (UNQS, 2016)

Since 2002, the system for prioritization of candidates
on the waiting list for liver transplantation has been based

1)



& Introduction

on medical urgency; that is, those patients on the list who
are at the greatest risk of death are afforded the highest
priority. Patients with fulminant hepatic failure are afforded
the highest priority, known as status 1, and then candidates
with other liver diseases are ordered below them on the
waiting list. This approach replaced the older system that
prioritized patients based on a combination of medical
urgency and accumulated wait time. Since the change to the
system in 2002, adult patients have been prioritized based
on their Model for End-Stage Liver Disease (MELD) score.
This score has been very well validated for patients with
cirrhosis, and it predicts the risk of death without
transplantation while on the waiting list. Scores range from
40 (high) to 6 (low). (Kim et al., 2008)

In 1993, Bismuth et al noted that patients transplanted
for HCC with up to 3 nodules (each < 3 cm) exhibited the
best results. In 1996, the Milan criteria (MC) set clear
limits on the selection of HCC patients for LT, consisting
of a single lesion <5 cm or fewer than three lesions, each <
3 cm and without macrovascular invasion or extrahepatic
disease, which resulted in 5-year DFS > 75% and a
recurrence rate < 15%. Since that time, these standard
selection criteria for LT due to HCC have been accepted
worldwide. (Bruix et al., 2014)

In 2001 the so-called expanded criteria of the
University of San Francisco, California (UCSF) were
proposed by Yao et al, which set the limit for LT to a single

2)



& Introduction

lesion < 6.5 cm in diameter or 2-3 lesions each < 4.5 cm
with a total maximum diameter < 8 cm, thus obtaining
similar survival after LT to that obtained with the MC.
These criteria were criticized because in this study, only
24% of the patients did not meet the MC, and because it
was a retrospective study based on the histology of
explants. In 2009, Mazzaferro et al found that a total tumor
diameter greater than 7 cm resulted in an increase in the
percentage of recurrence and proposed a new MC (the so-
called up-to-seven), using seven as the sum of the size of
the largest tumor (in centimeter) and the number of tumors,
which yielded 5-year overall survival of 71.2%. Many
groups have validated these criteria. (Chan et al., 2012)

As the HCC patient is listed and waiting for a
transplant, there is a distinct possibility that the patient's
disease will progress such that an OLT is no longer a
reasonable treatment option. Prolonged time on the waiting
list affects post-transplant survival of patients with
hepatocellular carcinoma (HCC). However, it is not yet
known which patients will be at higher risk for early
dropout from the list. Several causes of delisting include
tumour progression, non compliance, death or lack of
available donor. (Salvalaggio et al., 2016).
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