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Background: For those with unresectable hepatocellular carcinoma, liver transplantation is considered the treatment
of choice. Since 2006, the transplant programme at Wits Donald Gordon Medical Centre (WDGMC) has offered liver
transplantation for selected patients with hepatocellular carcinoma. While the number of patients transplanted was small, we
are unaware of any published data from Southern Africa describing outcomes in this group of liver transplant recipients. The
aim of this study was to describe our experience as a case series.

Methods: The records of all patients with HCC who underwent deceased donor liver transplantation between April 2006
and March 2018 were reviewed retrospectively. Data were extracted from transplant clinic patient files, histopathology and
pathology laboratory reports and an existing database of all liver transplant recipients at WDGMC. Patient survival was
calculated from the time of transplant and survival estimates were determined by the Kaplan-Meier method.

Results: Thirty-one liver transplants were reviewed. The most common causes of underlying liver disease were infectious,
mostly hepatitis B virus, and diseases of lifestyle including alcoholic/non-alcoholic steatohepatitis. Median age at transplant,
57 years (IQR 44—65 years), was younger than observed internationally, but consistent with reports from Africa. Male
recipients predominated, in keeping with published trends. Overall, outcomes were worse than expected but for recipients
who were within the University of California at San Francisco (UCSF) criteria for transplantation; survival was comparable
to previously published data.

Conclusions: Despite limitations, this is the first documented series of patients undergoing liver transplantation for HCC in
South Africa and demonstrates that good results can be achieved in appropriately selected patients.
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Introduction

In the Global Burden of Disease Study conducted from 1990
to 2015, liver cancer was the sixth most common tumour
worldwide and the fourth most frequent cause of cancer-
related deaths. The majority of liver cancers were caused
by hepatitis B virus (HBV) and hepatitis C virus (HCV)
infection and alcohol use. In the case of HBV, these cancers
are considered preventable with widespread vaccination
programmes. The most common histological subtypes
observed in primary liver cancer are hepatocellular carcinoma
(HCC) followed by cholangiocarcinoma.!

In South Africa, available data from the National Cancer
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Registry in 2014 combines incident liver and bile duct cancers.
Together, these comprised 0.67% and 0.44% of all cancers
observed in men and women, respectively. Most cases of HCC
were diagnosed between 45 to 79 years, with men from the
Black African population group most affected.’ Introduction
of the HBV vaccine as a public health intervention to reduce
the incidence of HCC was implemented by the National
Department of Health in South Africa in 1994.

Today liver transplantation is considered the treatment of
choice for patients with unresectable HCC. Early experience
with this treatment modality for HCC was hampered by
recurrence of tumour in the transplanted liver and dismal
outcomes.>* It was not until the publication of the Milan



criteria in 1996, where patients with a single tumour < 5 cm
in size, or up to 3 tumours with none being > 3 cm in size,
were considered appropriate for transplantation. Favourable
outcomes were demonstrated in this group of liver transplant
recipients and their survival was similar to others undergoing
liver transplantation for non-malignant indications.’
Subsequently, the Milan criteria have been criticised as being
too stringent and a modest expansion of the criteria with
similar outcomes has been proposed by the University of
California, San Francisco group, known as the UCSF criteria
(single tumour < 6.5 ¢cm or up to 3 tumours with none being
>4.5 cm and a total tumour diameter < 8 cm.*

Because of organ shortages, those with HCC who fulfil
Milan or UCSF criteria at the time of listing for liver
transplantation may become ineligible and drop off the list
due to disease progression. To address this, international
practice assigns a Model for End Stage Liver Disease
(MELD) exception score of 22 points when potential
recipients are waitlisted and various locoregional therapeutic
(LRT) modalities have evolved to limit tumour growth while
awaiting transplant.” These include (i) radiofrequency ablation
(RFA); (ii) trans-arterial chemo-embolisation (TACE); (iii)
surgical resection (hepatectomy); (iv) selective internal
radiation therapy (SIRT); (v) therapy that might include any
combination of i-iv, depending on the site and accessibility of
the HCC lesion/s.?

The Wits Donald Gordon Medical Centre (WDGMC)
Liver Transplant Programme was established in 2004 in
Johannesburg, South Africa. In our programme, listing for liver
transplantation is equitable, based on need. Thus, all eligible
patients are on the same waiting list irrespective of payer status
and deceased donor organs are allocated on a ‘sickest first’
basis according to the MELD score.’ The selection of HCC
candidates for deceased donor liver transplantation is based
on the UCSF criteria, a MELD exception score of 22 points is
applied at the time of listing, and listed candidates are offered
appropriate LRT while on the waitlist. Since the inception
of our liver transplant programme, relatively few patients
with primary HCC have undergone liver transplantation. To
date, we are unaware of published data from Southern Africa
regarding the clinical profile and outcomes of this group of
liver transplant recipients. Therefore, the aim of this case
series was to describe our experience of liver transplantation
for HCC at WDGMC.

Methods

This case series comprises all patients with HCC who
underwent deceased donor liver transplantation between
April 2006 and March 2018 at WDGMC. The definitive
diagnosis of HCC was confirmed on histological assessment
of the explanted liver at the time of transplant. Tumour size
was determined to be within or beyond UCSF criteria based
on the histological assessment of size and number of lesions
in the explanted liver. The following recipient data were
collected: age at transplant; gender; actiology of liver disease;
pre-transplant serum alpha-feto protein (AFP) level (ng/

ml); type of LRT (categorised as: RFA, TACE, hepatectomy,
SIRT); post-transplant survival (minimum follow-up of 6
months); disease recurrence after transplant; cause of death.
Data were extracted from transplant clinic patient records,
histopathology and pathology laboratory reports and an
existing REDCap database of all liver transplant recipients
at WDGMC.'? Patient survival was calculated from the time
of transplant and survival estimates were determined by the
Kaplan-Meier method. All analyses were carried out using
SAS version 9.4 for Windows.

Results

During the study period, 364 adult and 150 paediatric liver
transplants were performed. Of these 31 patients with
histologically confirmed HCC received a deceased donor
liver transplant. The clinical characteristics of this case series
are summarised in Table 1. There was only one paediatric
recipient who was 8 years old at the time of transplant and
overall, the median age was 57 years (interquartile range 44—
65 years).

Chronic HBV and HCV were the most common cause of
underlying liver disease (39%; 12/31), followed by non-
alcoholic /alcoholic steatohepatitis (32%; 10/31). At the time
of listing of potential recipients, two thirds had a normal AFP
(< 10 ng/ml) and only three patients had an AFP > 1000 ng/
ml. Thirteen patients (42%) underwent some form of LRT
to the liver prior to transplant. TACE was the preferred
modality, being used either alone or in combination with RFA
in 9/13 patients. Two patients underwent hepatectomy, one of
whom was treated with RFA when recurrence occurred after
hepatectomy but prior to referral for transplant. Both patients
underwent salvage liver transplant for recurrent tumour. There
was one patient who received SIRT with trans arterial Yttrium
90 radio-embolisation.

Overall, the 1 and 5 year recipient survival was 77% (95%
CI 57-88%) and 61% (95% CI 40-76%) respectively. Twenty-
five (81%) patients were deemed to be within UCSF criteria
and the respective survival of this sub-group of patients at 1
and 5 years was 88% (95% CI 67-96%) and 72% (95% CI
48-87%) (Figure 1). Four recipients were transplanted despite
being outside the UCSF criteria for the following reasons (i)
HCC rupture and uncontrolled bleeding — while in hospital
a marginal donor organ was going to be discarded and this
was offered to the recipient as a lifesaving procedure; (ii) LRT
was administered by a clinical team in Omaha, USA to reduce
tumour size to within UCSF criteria. However, the explanted
graft revealed tumour lesions outside of UCSF criteria; (iii)
LRT was administered to reduce tumour size to within UCSF
criteria but extrahepatic disease was identified on the explant;
and (iv) HCC was diagnosed on a background of adenomatous
disease and on explant multiple lesions were identified outside
of UCSF criteria.

Eleven recipients died. The most common cause of death
was sepsis with 7/11 patients succumbing to either a bacterial,
fungal (aspergillus species) or viral (cytomegalovirus)
infection. Three recipients died from HCC recurrence and one
died from an unexplained intracranial haemorrhage.
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Table 1: Characteristics of deceased donor liver transplant recipients with HCC at WDGMC from 2006 — 2018 (n=31)

Characteristic

n (%)

Age at transplant (years): median (IQR; range)

57 years (44 - 65 years; 8 - 74 years)

Gender

male 26(84); female 5(16)

Causes of end stage liver disease

Infections
Hepatitis B virus 8(26)
Hepatitis C virus 4(13)
Steatohepatitis
Non-alcohol related 5(16)
Alcohol related 2(6)
Combination of alcohol/non-alcohol related 3(10)
Other
Cryptogenic 2(6)
Haemochromatosis 2(6)
Progressive Familial Intrahepatic Cholestasis type 2 1(3)
Primary biliary cirrhosis 1(3)
Auto-immune hepatitis 1(3)
Veno-occlusive disease (Budd-Chiari Syndrome) 1(3)
Multiple adenomatosis' 1(3)
UCSF? criteria within criteria 25(81) / outside of criteria 4(13)
unknown 2(6)
Serum AFP? level pre-transplant (ng/ml)
<10 19(61)
>10 <100 6(19)
>10 <500 2(6)
>500 <1000 1(3)
>1000 3(10)
No LRT* received 14(45)
LRT received 13(42)
unknown 4(13)
‘}}l’ossibly arising from exogenous androgen administration, > UCSF: University of California at San Francisco, >AFP: Alpha-feto protein, *‘LRT: Locoregional
therapy
Figure 1: (Left) Survival of adult liver transplant recipients
1.0 weponm wio motvoss omm | With HCC (overall, and by UCSF criteria)
H — Al meiplns Overall survival (percentage and 95% confidence limits):
90 days: 87% (69 — 95%); 1 year: 77% (57 — 88%), 3 years:
.08 1 65% (45-80%); 5 years: 61% (40— 76%)
= N Survival within UCSF criteria (percentage and 95%
2 confidence limits): 90 days: 92% (72 — 98%), 1 year: 88%
%0 6 (67 —96%), 3 years: 78% (55-90%), 5 years: 72%
3 : (48— 87%)
2
:': 0.4 Discussion
s
é In this case series, most liver transplant recipients were male
=02 which is concordant with the global predominance of men
rerisk bs - 6 s 0 . presenting with HCC. However, when compared with the
0.0 31 22 18 14 10 7| global average age at diagnosis of 62 years, our recipients
0 1 2 3 4 5| were younger with 61% aged < 60 years of age at time of
Surviving time (years) transplantation. Therefore, they would have been diagnosed
with HCC at an even earlier age, which is consistent with data
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reported from Africa.!" In keeping with published literature,
we found the most common cause of underlying liver disease
was chronic viral hepatitis, with hepatitis B predominating,
followed by diseases of lifestyle such as non-alcoholic and
alcoholic steatohepatitis.'>!* In those with HBV, lamivudine
is administered in the immediate postoperative period and
switched to tenofovir when renal function has normalised,
usually within the first three months.

Contemporary studies confirm that serum AFP is a simple
and reliable tumour marker that reflects the biological
behaviour of HCC and thus the risk of metastasis. Recent
evidence suggests that AFP levels might add prognostic
information beyond the size and number of tumours.!*!s
Differences in survival based on serum AFP levels have
been clearly demonstrated. The UCSF group showed that
recipients within Milan criteria who have a serum AFP greater
than 1000 ng/ml at the time of transplant have a 50% 5-year
disease free survival compared to an 80% S5-year disease
free survival for those with an AFP < 1000 ng/ml.'® While
the number of patients transplanted in this case series is too
small for similar analyses, it is noteworthy that most of our
recipients had normal or low AFP levels, which exceeds what
has been observed elsewhere, where low AFP levels have
occurred in up to 30% of cases. However, this could also
represent a selection bias based on referral patterns to our
transplant programme or possibly be due to tumours with
lower potential risk of recurrence. '

LRT has long been used in HCC patients for a variety of
reasons; either to prevent tumour growth and keep listed
patients within criteria, or to down-stage tumours that are
beyond criteria, and lastly as neoadjuvant therapy to improve
the outcome after transplant.!”” While LRT has never been
demonstrated to confer a survival benefit after transplant,
emerging data suggests that response to LRT might predict
outcome after liver transplant. A large, multi-centre European
study, the aim of which was to study tumour response after
LRT and change in AFP over time (as a prognostic indicator)
after liver transplant, showed that when serum AFP increased
by more than 15 ng/ml/month with radiologic progression,
5-year survival worsened regardless of pretransplant status
according to Milan criteria.'® Based on these data, a prudent
clinical recommendation is that patients with serum AFP
> 1000 ng/ml must demonstrate a decrease in serum AFP to
< 500 ng/ml with LRT prior to being offered liver transplant,
regardless of their Milan/UCSF status. In addition, we
should create a more structured approach to LRT considering
its potential to refine the selection of patients for liver
transplantation.

In a large single-centre study from the USA, Duffy et al.
demonstrated a marked improvement in survival for patients
within Milan criteria.'® The United Network for Organ Sharing
(UNOS) adopted these criteria into the allocation system for
deceased donor organs in the USA. Initially HCC patients
were assigned a disproportionately large number of points,
ultimately disadvantaging waitlisted patients without HCC.
The allocation system has undergone numerous refinements
and patients with early stage HCC are now assigned 22 points

under the MELD system.” Our overall 1- and 5-year survival
rates for the whole group are somewhat disappointing when
compared to international studies, however when patients with
tumours beyond UCSF criteria are excluded from analysis,
the survival at 1 and 5 years is in keeping with that found in
the literature.?’>2

There are limitations to this case series namely, it is
retrospective, from a single centre and the number of
recipients is small, limiting the study to a descriptive analysis.

Conclusion

This case series describes the clinical profile and outcomes
of patients with HCC undergoing deceased donor liver
transplantation in our transplant programme at WDGMC. The
predominance of men with HCC and the causes of underlying
liver disease appears to coincide with global data, however
our patients present at a younger age. No conclusions can be
drawn from the low serum AFP levels that we observed but
from evidence in emerging literature, we should implement
serial serum AFP measurements in our clinical practice to
refine our prognostic assessment for potential recipients on
the waitlist. We used TACE as the most common form of LRT
which is consistent with international standards; however it is
also clear that we need to apply LRT not only for downstaging
tumours that are beyond criteria but as a measure of the
biological nature and metastatic potential of the tumour in
order to refine our selection processes.

Despite the limitations of this retrospective study, this
is the first published series of patients undergoing liver
transplantation for HCC in South Africa. The outcomes
demonstrate that good results can be achieved in appropriately
selected patients. It is our hope that this form of therapy will
be more widely offered to patients with HCC who may be
potential liver transplant candidates.
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