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Hepatocellular carcinoma recurrence after liver
transplantation in a Brazilian multicenter study:

clinical profile and prognostic factors of survival
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with recurrence.

post-relapse survival.

independent predictors of better survival.

Patients and methods \We carried out a national, multicenter, retrospective cohort study in Brazil. Medical records of 1119
LT recipients with HCC were collected. Data from patients with post-LT HCC recurrence were analyzed and correlated with

Results OS of the 1119 patients included in the study was 63% over 5 years. Post-LT HCC recurrence occurred in 86

(8%) patients. The mean time to recurrence was 12 months. Sites of recurrence were extrahepatic in 55%, hepatic in 27%,
and both hepatic and extrahepatic in 18%. Recurrence treatment was performed in 50 (64 %) cases, mostly with sorafenib.
Post-relapse survival rates were 34% at 1 year and 13% at 5 years. Univariable analysis identified a-fetoprotein more than
1000ng/ml at relapse, recurrence treatment, extrahepatic location, and time to recurrence more than 2 years as prognostic
factors. In multivariable analysis, recurrence treatment, extrahepatic location, and time to recurrence more than 2 years were

Conclusion In a large Brazilian cohort of LT recipients with HCC, post-LT HCC recurrence occurred in 8% and impacted
significantly on the OS. Patients with early recurrence presented a worse prognosis. However, treatment of recurrence
improved outcomes, highlighting the importance of early diagnosis. Eur J Gastroenterol Hepatol 31: 1148-1156
Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

Background Liver transplantation (LT) is the treatment of choice for patients with unresectable early hepatocellular
carcinoma (HCC). Post-LT HCC recurrence rates range from 8 to 20% and still impact on overall survival (OS). The aim of our
study was to evaluate the impact of HCC recurrence on post-LT survival and analyze prognostic factors among those patients

Introduction

Hepatocellular carcinoma (HCC) is a common cause of
morbidity in patients with cirrhosis and the third leading

European Journal of Gastroenterology & Hepatology 2019, 31:1148-1156

Keywords: hepatocellular carcinoma, liver neoplasms, liver transplantation,
recurrence, relapse, survival analysis

aDepartment of Gastroenterology, PDepartment of Pathology, University of Sao
Paulo School of Medicine, °S&o Paulo Clinicas Liver Cancer Group, 9Liver
Transplantation Unit, Hospital Israelita Albert Einstein, Sdo Paulo, Brazil, Servigo
de Gastroenterologia e Unidade de Transplante de Figado, Hospital de Base

— FUNFARME, Faculdade de Medicina de Sdo José do Rio Preto, S&o José do
Rio Preto, 'Department of Gastroenterology, Fundacao Universidade Federal de
Ciéncias da Saude de Porto Alegre, Porto Alegre, Unit of Liver Transplantation,
State University of Campinas, Campinas, "Ceara Unit of Liver Transplantation,
Department of Surgery and Liver Transplantation, Federal University of Ceara,
Fortaleza, 'School of Medicine, Federal University of Minas Gerais, Belo
Horizonte, 'Surgery Department, Federal University of Parana, Curitiba, kUnit
of Gastroenterology and Hepatology, Portuguese Hospital of Salvador, Bahia
and 'Biostatistics and Bioinformatics Research Center, Cedars Sinai Medical
Center, Los Angeles, California, USA

Correspondence to Aline L. Chagas, MD, Department of Gastroenterology,
Division of Clinical Gastroenterology and Hepatology, School of Medicine,
Hospital das Clinicas, University of Sao Paulo, Sdo Paulo CEP 05403-000, Brazil
Tel: +565 119 8940 1955; e-mail: alinelchagas@gmail.com

Received 23 January 2019 Accepted 9 April 2019

This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-
NCND), where it is permissible to download and share the work provided it is
properly cited. The work cannot be changed in any way or used commercially
without permission from the journal.

0954-691X Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

cause of cancer mortality worldwide [1]. Liver transplan-
tation (LT) is the treatment of choice for patients with
unresectable early HCC, with survival rates of 70% in
5 years [2,3]. Post-transplant HCC recurrence, however,
is still a cause of morbidity and mortality among these
patients. Even after the adoption of restrictive selection
criteria, HCC post-transplant recurrence rates, in most
recent studies, range from 8 to 20% [4-7].

Post-transplant HCC recurrence occurs because of pro-
gression of occult metastases months or years after trans-
plantation or secondary to the release of tumor cells at
the time of surgery [4]. The presence of vascular invasion
and satellite nodules in the explant and the size and num-
ber of tumors are recognized risk factors related to HCC
post-transplant recurrence [5-7]. Generally, HCC relapse
occurs within the first 2 years after LT and may be either
intrahepatic and/or extrahepatic, especially to bone, lung,
and lymph nodes [4-7].

Studies evaluating the impact of HCC recurrence in
patients undergoing LT showed a significant reduction
in post-transplant survival in these patients. Some fac-
tors related to worse prognosis were early recurrence (<2
years after LT) and the presence of bone metastases [7].
The diagnosis of tumor recurrence at an early stage of dis-
ease may lead to an increase in survival as it allows surgi-
cal or loco-regional treatment with curative intent [4-7].
However, the optimal management of these patients is not
well established.
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There are few studies in the literature analyzing the prog-
nostic factors related to survival in patients who devel-
oped with post-LT HCC recurrence and the role of relapse
treatment.

The aim of our multicenter study was to evaluate the
impact of tumor recurrence on the survival of patients
with HCC who underwent LT in Brazil, perform a clin-
ical and demographic characterization of patients with
post-LT HCC recurrence, and evaluate the prognostic fac-
tors related to their survival.

Patients and methods
Study design

We carried out a national, multicenter, retrospective cohort
study with data from 13 transplant centers after the intro-
duction of a model for end stage liver disease-based allo-
cation system in Brazil. Medical records of 1368 recipients
with HCC transplanted from July 2006 through to July
2015 were compiled.

HCC diagnosis was made on the basis of the American
Association for the Study of Liver Diseases diagnostic
criteria [8]. After applying the inclusion and exclusion
criteria, 1119 patients were eligible for the final analysis.
Patients were excluded from the study for the following
reasons: incidental HCC diagnosis in explant (7=122);
incomplete tumor or patient data (7=91); unconfirmed
HCC diagnosis (7=14); mixed tumor (hepatocholangi-
ocarcinoma) diagnosis (7=14); and patients who under-
went living-donor LT (n=38).

The diagnosis of post-transplant HCC recurrence was
made on the basis of the following criteria: (a) Image
evaluation showing a lesion with typical vascular find-
ings, compatible with intrahepatic or extrahepatic HCC
recurrence; (b) Biopsy or result of surgical specimen with
anatomopathological diagnosis of HCC in intrahepatic or
extrahepatic lesions that appeared after transplantation.
The clinical, radiological, and anatomopathological orig-
inal reports of patients with post-transplant HCC recur-
rence were analyzed.

No common post-LT HCC screening protocol was
adopted in all transplant centers in Brazil and the screen-
ing protocol was defined according to each participating
center. A survey was conducted, and most centers screened
patients for HCC recurrence every 6-12 months with
serum a-fetoprotein (AFP) and imaging tests, including
chest and abdominal computed tomography, abdominal
MRI, abdominal ultrasound, and bone scintigraphy.

Each transplant center received a questionnaire to be
filled out with demographic, clinical, laboratory, radiolog-
ical, and anatomopathological data by review of medical
records. The following variables were evaluated: age at
transplantation, sex, presence of liver cirrhosis, etiology
of chronic liver disease, Child~Pugh [9] and model for
end stage liver disease [10] scores at the time of inclusion
on the transplant list, pre-LT AFP (serum AFP levels per-
formed < 3 months before LT), and date of transplantation.
In relation to post-LT HCC recurrence, we evaluated the
date of recurrence, diagnostic methods, tumor recurrence
characteristics and location, serum AFP level at the time of
relapse, and treatment provided for recurrence.
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The primary endpoint was post-relapse survival. The
secondary endpoints were overall survival (OS) and dis-
ease-free survival (DFS). For OS and DFS, the date of LT
was considered zero time and the event of interest was
death because of any cause. For post-relapse survival, the
time of relapse was considered zero time. Patients who
were lost to follow-up were censored.

The study protocol conformed to the ethical guidelines
of the 2008 Declaration of Helsinki and was approved by
the Institutional Review Board of the University of Sao
Paulo School of Medicine (number: 164.120).

Statistical analysis

Patients’ characteristics were presented with descriptive
statistics such that continuous variables are expressed as
mean =SD or medians (range), whereas qualitative vari-
ables were expressed as frequency (percentage). Cut-offs
were defined evaluating the effect of the continuous var-
iable on the log of hazard ratio (HR) from a multivaria-
ble Cox regression fitted using restricted splines of third
degree with knots defined on the basis of quantiles. The
post-relapse survival curves were presented using the
Kaplan—-Meier method [11]. The median survival times
and their 95% confidence intervals (Cls) are also reported.
Proportional hazards Cox [12] simple and multivariable
regression were fitted, considering different centers as
strata. The proportional hazards hypothesis was tested
through the Schoenfeld residuals [13].

For all statistical analyses, a P value less than 0.05 was
considered statistically significant. The data were analyzed
using the statistical program R, version 3.3.2, Vienna,
Austria [14]. The statistical methods of this study were
reviewed by a statistician not masked (DMA).

Results

Post-transplant hepatocellular carcinoma recurrence
and survival

OS of the 1119 patients in this nationwide series was
79% (95% CI: 76.69-81.52) in 1 year, 72.5% (95% CL:
69.72-75.26) in 3 years, and 63% in 5 years (95% CI:
58.81-65.97). Post-LT HCC recurrence was observed in
8% (86/1119). The DFS was 94.4% in 1 year (95% CIL:
92.95-95.95), 89.8% in 3 years (95% CI: 87.71-91.94),
and 88.3% in 5 years (95% CI: 85.93-90.74).

At the end of the study, among the 86 patients with
post-LT HCC recurrence, 20 patients were alive and 66
died. In 94% (62/66), death was related to HCC recur-
rence. Post-LT tumor recurrence had a major impact
on the survival of patients transplanted with HCC
(Fig. 1). Post-relapse survival was 34% in 1 year (95%
CIL: 24.46-46.18),18% in 3 years (95% CI: 10.25-30.08),
and 13% in 5 years (95% CI: 6.38-25.72). The median
post-relapse survival was 9.6 months.

Clinical and demographic characteristics

The clinical, laboratory, radiological, and anatomopatho-
logical characteristics of the 86 patients with post-LT
HCC recurrence are summarized in Table 1. The majority
of patients were men (78%; 67/86), with a median age of
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Fig. 1. Post-relapse survival curve in patients with hepatocellular carcinoma recurrence after liver transplantation.

58 years at the time of transplant. The etiology of liver dis-
ease was hepatitis C virus in 69%. The median time on the
transplant list was 9.6 months. Ten (12%) patients were
included after ‘downstaging’. At diagnosis, in imaging
studies, most patients had uninodular HCC (54 %, 46/85),
with a mean size of the largest tumor of 33 mm (x12.08),
and 74% (63/85) of the patients fulfilled the Milan crite-
ria. During the waiting list period, HCC treatment was
performed in 69% (59/85) of cases and most underwent
transarterial chemoembolization.

In relation to post-transplant immunosuppression,
most patients received a combination therapy (calcineurin
inhibitor + purine inhibitor). Calcineurin inhibitor mono-
therapy was used in 21% and mammalian target of rapa-
mycin (mTOR) inhibitors alone or in combination with
other medications were used in 24%.

In explant analysis, different from diagnosis, only 22
(26%) patients had one nodule and 33.5% had multifocal
HCC (>3 nodules). The average size of the largest tumor
was 32mm (x16.23) and HCC was moderately differ-
entiated in 63% (53/84) of cases. In explant, only 42%
(36/85) of patients were within Milan criteria. Vascular
invasion was described in 62% (53/85) of patients, being
microvascular in 41 cases and macrovascular in nine
cases. In three cases, the type of vascular invasion was not

described.

Clinical features of post-transplant hepatocellular carci-
noma recurrence

The clinical characteristics of patients with post-LT HCC
recurrence and post-relapse management are summa-
rized in Table 2. In the majority of patients, the diagnosis
was made in the first 2 years after transplantation (85%,
73/86). Forty-seven patients (55%, 47/85) had extrahe-
patic HCC recurrence, with the most common sites being
lung (40%, 19/47), bones (25.5%, 12/47), and perito-
neum (8.5%, 4/47). Twenty-three patients (27%, 23/85)

had only hepatic recurrence and 15 (18%, 15/85) patients
hepatic and extrahepatic recurrence. The majority of
patients (74%, 51/69) had elevated AFP (>10ng/ml) at
the time of relapse and the median AFP value was 235 ng/
ml (1-60 500 ng/ml).

Treatment of post-LT HCC recurrence was performed
in 64% (50/78) of cases. Sorafenib was the most fre-
quent treatment, indicated for 37% (29/78) of patients.
Surgery was the treatment of choice in 8% (6/78), one
patient was treated with radiotherapy, and 18% (14/78)
underwent combined treatment (e.g. surgery +systemic
treatment = radiotherapy). Exclusive palliative care was
indicated for 28 (36%) patients.

Prognostic factors of post-liver transplantation hepato-
cellular carcinoma recurrence survival

We analyzed the prognostic factors related to survival
among patients who had post-LT HCC recurrence. The
AFP level at relapse was an important prognostic factor.
Patients with AFP more than 1000ng/ml had a worse
survival rate compared with patients with AFP less than
1000 ng/ml (P=0.01; Fig. 2). The site of post-LT HCC
recurrence also had an impact on survival. Patients who
had extrahepatic recurrence had better survival than
patients with hepatic or hepatic+extrahepatic recurrence
(P<0.001; Fig. 3).

Patients who were treated had a better survival com-
pared with untreated patients (P<0.001). In Fig. 4, the
importance of performing treatment of recurrence in sur-
vival is shown. Among the patients treated, those who
underwent systemic therapy with sorafenib had a worse
survival rate than patients who received radiotherapy,
combined therapy, or surgery (P=0.008).

Analyzing the impact of time to relapse on survival, we
observed that patients with early recurrence (<24 months)
had a worse survival rate compared with patients with late
recurrence (P=0.02; Fig. §).
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Table 1. Clinical characteristics of patients with hepatocellular
carcinoma recurrence after liver transplantation

Table 2. Characteristics of hepatocellular carcinoma recurrence after
liver transplantation

N (%) or mean+SD N (%) or mean+SD
Age at transplant (years) 58+9.26 Time to relapse (months) 12+£9.31
Sex (male) 67 (78) <24 73 (85)
Etiology of liver disease >24 13 (15)
HCV 59 (69) Location
Alcohol 10 (12) Hepatic 23 (27)
HBV 78 Hepatic + extrahepatic 15 (18)
NAFLD 1(1) Extrahepatic 47 (55)
Cryptogenic 3(3) Lung 19 (40)
Coinfection 1(1) Bones 12 (25.5)
Other 5 (6) Peritoneum 04 (8.5)
Number of nodules, diagnosis Linfonodal 02 (4)
1 46 (54) Multiple sites 05 (11)
2a3 33 (39) Other 05 (11)
>3 6(7) AFP at relapse (ng/ml)
Size of largest nodule diagnosis (mm) 33.27+12.08 Mean+SD 6 636.8+15174.5
Milan criteria, diagnosis 63 (74) Median (minimum-maximum) 235 (1-60 500)
Bridge treatment 59 (69) AFP at relapse (ng/ml)
TACE 45 (69) <10 18 (26)
PEI/RFA 6 (10) 10-100 11 (16)
Surgery 1) 100-400 10 (14)
Combined 7(12) 400-1000 8(12)
AFP pretransplantation (ng/ml) >1000 22 (32)
Mean+SD 1.076+4.793 Treatment of relapse
Median (minimum-maximum) 88 (3.6-40 800) Yes 50 (64)
Post-transplant immunosuppression No 28 (36)
Calcineurin inhibitors 17 (21) Type of treatment - relapse
Combined therapy 45 (55) Sorafenib 29 (37)
mTOR inhibitors 20 (24) Surgery 6 (8)
Number of nodules, explant Radiotherapy 1(1)
0 2(2.5) Combined treatment 14 (18)
1 22 (26) Exclusive palliative care 28 (36)
2-3 32 (38)
>3 28 (33.5) AFP, a-fetoprotein.
Size of the largest nodule explant (mm) 32.45+16.23
Milan criteria, explant 36 (42)
\T/HSCU'?V i“"aﬁi°'11 explant 53(62) role of relapse treatment, recurrence location, and time to
e of vascular invasion . .
visiivsensd 41650 relapse in their outcomes. .
Macrovascular 9 (11) Post-transplant HCC recurrence was observed in 8%
No vascular invasion 32 (39) (86/1119) of patients. The rate of tumor recurrence found
Satellites nodules, explant 28(34) here is similar to the data reported from other centers
Degree of tumor differentiation, explant . 3 . .
Complete necrosis 2 [4,15,16]. In older studies, LT in patients with HCC was
Well differentiated 5 (6) indicated for more advanced tumors. The post-transplant
Moderately differentiated 53(63) HCC recurrence rate was as high as 50% [17-20]. Since
Poor differentiated 24 (29)

AFP, o-fetoprotein; HBV, hepatitis B virus; HCV, hepatitis C virus; mTOR,
mammalian target of rapamycin; NAFLD, non-alcoholic fatty liver disease;
PEI, percutaneous ethanol injection; RFA, radiofrequency ablation; TACE,
transarterial chemoembolization.

Univariable and multivariable analyses

The univariable analysis identified AFP more than 1000 ng/ml
on relapse as a negative prognostic factor and the treat-
ment of HCC relapse, extrahepatic recurrence site, and
time to relapse more than 24 months as protective factors
(Table 3). In the multivariable analysis, relapse time more
than 24 months HR: 0.31 (95% CI: 0.12-0.85), extrahe-
patic recurrence HR: 0.45 (95% CI: 0.23-0.86), and treat-
ment of relapse (HR: 0.27; 95% CI: 0.14-0.54) remained
as independent factors of better post-relapse survival.

Discussion

We carried out a multicenter study that evaluated the
results of LT in more than 1000 patients with HCC. This
is the first study in Brazil that analyzed the characteristics
and prognostic factors related to survival among patients
with post-transplant HCC recurrence. We showed the

the adoption of more restrictive criteria for transplanta-
tion, the rate of recurrence observed in most studies varies
from 8 to0 20% [4-7,21]. In the multicenter Latin American
study, the relapse rate at 1, 3, and 5 years was 7.3, 12.8,
and 15%, respectively, at a mean time of 13 months [22].
In the experience of the Paul Brousse Hospital, France, in
493 HCC patients undergoing LT, the recurrence rate was
14.2%, with an average time of 17 months post-trans-
plant, and 70% of the relapses occurred in the first 2
years [23]. Agopian et al. [24] found tumor recurrence
in 117/865 (13.5%) of patients transplanted with HCC,
between 1984 and 2013, at the University of California
at Los Angeles. The mean time between transplantation
and relapse was 15 months. In 2015, De’Angelis et al. [15]
published a systematic review of post-transplant HCC
recurrence. The mean relapse rate in 61 studies was 16%,
with the mean time between transplantation and relapse
of 13 months (1-132 months).

In this study, the mean time between transplantation
and the diagnosis of recurrence was 12 months, and in
the majority of patients (85%, 73/81), relapse diagno-
sis occurred within the first 2 years after LT. In terms of
the localization of post-transplant HCC recurrence, the
majority of the patients in our series had extrahepatic
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Fig. 2. Post-relapse survival curve according to serum a-fetoprotein (AFP) levels at diagnosis of recurrence: AFP up to 1000ng/ml versus AFP more than

1000ng/ml.
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Fig. 3. Post-relapse survival curve according to the location of hepatocellular carcinoma recurrence after liver transplantation.

recurrence (55%, 64/78), with the most common sites
being lung (40%), bone (25.5%), and peritoneum (8.5%).
Several studies in the literature reported similar results,
with a higher frequency of extrahepatic post-transplant
HCC recurrence [4,12,23,24]. In a systematic review, in
1021 patients with post-transplant HCC relapse, 67%
had extrahepatic recurrence [15]. According to the litera-
ture, the frequency of only extrahepatic recurrence ranges
from 50 to 60%; hepatic and extrahepatic 30-40%
and only hepatic 15-40%. In patients with extrahepatic
recurrence, the most affected sites are the lungs (40—
60%), bones (25-30%), lymph nodes (~10%), adrenals
(~10%), and peritoneum (~10%), in agreement with the
results found in our study [4,15]. This draws attention to

the need for a more comprehensive HCC screening after
LT, including AFP, total abdominal and chest scans, and
bone scintigraphy.

As shown in this study and also by other groups, the
majority of post-transplant HCC recurrences occur within
the first 2 years [4,12]. Thus, the current recommenda-
tions for screening are that computed tomography or
MRI and AFP should be performed every 6-12 months
after transplant in the first 3-5 years [4,25,26]. Some
groups suggested the stratification of patients according
to the risk of relapse for performing the screening [26].
However, post-transplant HCC screening, how it should
be performed, and whether it is cost-effective is still a mat-
ter of debate in the literature and there are no prospective,
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Fig. 4. Post-relapse survival curve according to post-transplant hepatocellular carcinoma recurrence treatment.
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Fig. 5. Post-relapse survival curve according to time to relapse in patients with hepatocellular carcinoma recurrence after liver transplantation.

randomized studies assessing this issue [8,23]. The aim of
screening is to detect relapse at an initial stage, when sur-
gical or loco-regional treatment with curative intent can
be performed. In Brazil, there is no national HCC post-LT
screening protocol. As this is a retrospective study, one lim-
itation of our study is that no common screening protocol
was adopted by all participant transplant centers included
in the study. Nevertheless, most groups performed post-LT
screening in HCC patients every 6—12 months, with serum
AFP and various combinations of imaging tests.
Post-transplant tumor recurrence has a major impact
on HCC transplant survival, and is associated with a
median survival of less than 1 year after diagnosis [12].
Post-transplant HCC recurrence usually occurs in a

multifocal and rapidly evolving way because of the associ-
ated immunosuppressive medication, showing a reserved
prognosis and leading to death in the vast majority of
cases [12,26,27]. In this study, patients who developed
relapse had a high mortality, with a median post-recur-
rence survival of 9.6 months and a 5-year survival of 13%.

In the European Registry of Transplantation, tumor
recurrence was the cause of death in 11% of patients who
underwent LT [28]. Other studies have also shown the
impact of HCC relapse on post-transplant survival [4,7].
According to a systematic review that included 1021 cases
of post-transplant HCC relapse, the median post-recurrence
survival was 13 months (0.1-112.5 months) [15]. In the
study carried out at Beaujon Hospital, France, all patients
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Table 3. Prognostic factors of post-relapse survival

Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value
Time to relapse 0.38(0.16-0.94) 0.035 0.31(0.12-0.85) 0.023
>24 months
Extrahepatic 0.61(0.33-1.12)  0.112 0.45 (0.23-0.86) 0.015
recurrence
Hepatic and 0.96 (0.34-2.69)  0.931 1.05 (0.24-4.68) 0.948
extrahepatic
recurrence
AFP at relapse (ng/ml)
>100 1.76 (0.85-3.67) 0.130 1.58 (0.79-3.17) 0.197
>200 1.69 (0.82-3.48) 0.152
>400 1.63(0.81-3.27) 0.171
>1000 1.71 (0.8-3.66) 0.163
Treatment of 0.31(0.16-0.61)  0.001 0.27 (0.14-0.54)  <0.001
relapse
Types of treatment
Sorafenib 1.12 (0.24-5.28) 0.887 - -
Combined 0.86 (0.23-3.21)  0.824
therapy

AFP, a-fetoprotein; Cl, confidence interval; HR, hazard ratio.

with relapse died at a median time of 6.5+5 months [29].
In the experience of the Paul Brousse Hospital, France, the
median post-recurrence survival was 19 months, with sur-
vival in the first, third, and fifth year of 65, 26, and 5%,
respectively [23]. In the Latin American Multicenter Study
of Transplantation and HCC, tumor recurrence was the
main cause of death in HCC patients who underwent liver
transplantation and the mean postrecurrence survival was
12 months (5-26 months) [22]. This draws attention to
the major impact of HCC relapse on the survival of trans-
planted patients with this tumor and the importance of
the evaluation of prognostic factors related to the risk of
relapse in the selection of patients with HCC for LT.

There are few studies in the literature evaluating the

impact of post-LT HCC recurrence treatment and no pro-
spective, randomized, controlled study. Thus, the treat-
ment strategies in this group of patients are still not well
established. According to data published in some studies
and in the systematic review performed by De’Angelis
and colleagues, surgical treatment is safe and effective in
patients with localized/unifocal HCC recurrence, both
extrahepatic and intrahepatic, being the treatment of
choice in these patients [4,12,15,25].
According to the available studies, with the limitation of
being nonrandomized retrospective studies, patients with
recurrence, in whom it is possible to perform surgical or
loco-regional treatment with curative intent, have better
survival compared with patients who can only receive
palliative treatments (transarterial chemoembolization,
sorafenib, radiotherapy, among others) or exclusive pal-
liative care [12,15]. In a study published by Bodzin et al.
[30], in 857 HCC transplant patients, post-transplant
tumor recurrence occurred in 12.4% of the patients.
Patients who underwent surgical treatment had a median
survival of 27.8 months, significantly higher than patients
who underwent nonsurgical treatment (10.6 months) and
patients who received only exclusive palliative care (3.7
months, P<0.001).

In the study of the French group, which aimed to eval-
uate the impact of surgical treatment of post-LT HCC
recurrence on survival, the majority of patients (72.9%)
had extrahepatic recurrence. The surgical resection of the

September 2019 e Volume 31 © Number 9

relapse, involving cases of hepatic and extrahepatic recur-
rence, was performed in 31.4% of patients and they had a
median survival of 35 months, significantly higher than the
survival observed in patients in whom treatment was not
possible (15 months; P<0.001). Other factors related to a
better prognosis in this study were AFP less than 100 ng/ml
at the time of relapse, recurrence in an extrahepatic loca-
tion, and unifocal recurrence [23]. Sapisochin et al. [31]
published a study that brought together the experience of
two centers: one from Canada and another from Spain.
In 121 patients with post-LT HCC recurrence, the factors
related to better survival after relapse were treatment of
recurrence with curative intent, AFP less than 100 ng/ml
at the time of relapse diagnosis, and late recurrence (>12
months). In this study, we found similar results. Patients
with AFP less than 1000ng/ml and with extrahepatic
recurrence had a better prognosis. Extrahepatic recur-
rence was an independent factor related to survival.

Time to recurrence was an important prognostic factor
in our series. Patients with early recurrence had a worse
survival rate compared with patients with late recurrence.
Time to recurrence more than 24 months was an inde-
pendent prognostic factor related to better survival on
multivariable analysis. Other authors have reported simi-
lar results [26].

We have also shown that treatment of HCC recurrence
(surgical and nonsurgical) has benefits in terms of sur-
vival. Patients undergoing treatment had a significantly
better survival rate compared with untreated patients
(P<0.001) and recurrence treatment was an independent
prognostic factor related to better prognosis. However,
in our series, treatment was only performed in 64%
(50/78) of the cases with tumor recurrence. As this is a
retrospective, multicenter study, some data such as per-
formance status, comorbidities, and other factors that,
along with the tumor stage, could preclude recurrence
treatment, were, unfortunately, not available for analysis.
Also, it was not possible to adequately evaluate the impact
of surgical treatment with curative intent on survival as
only six (8%) patients received this treatment. Sorafenib
was the most frequent treatment, recommended in 82%
(41/50) — in 29 as the sole treatment and in 12 in associ-
ation with other therapeutic modalities. Among patients
who received treatment, those who underwent systemic
treatment with sorafenib had a worse survival rate than
patients who received combined therapy or surgical treat-
ment. However, we can not conclude, on the basis of these
results, that a treatment is better than the other. Probably,
patients who received only sorafenib were those with con-
traindications to surgical or loco-regional treatment and
with more advanced tumors; thus, a worse survival rate
was expected.

Some studies have shown the safety and efficacy of using
sorafenib, with or without an mTOR inhibitor, in the pal-
liative treatment of post-transplant HCC recurrence, also
with benefit in terms of survival [27,32,33]. According to
a systematic review on the subject, the median survival
with sorafenib was 12.1 months and that with sorafenib
plus mTOR inhibitor was 18 months compared with a
median survival of 3.3 months in patients who received
only exclusive palliative care [15].

The main limitations of this study were the fact that it
was a retrospective cohort based on real-life reports from
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13 centers. Most importantly, review of all radiological
and anatomopathological evaluation was not possible and
some data were not available. However, this nationwide
effort from a large country came up with a clinical pres-
entation of a large number of patients, from several trans-
plant centers, from different regions of the country.

Conclusion

In this large series of HCC patients submitted to
liver transplantation in Brazil, HCC post-LT recurrence
occurred in 8% and had a major impact, with a survival
of only 13% in S years. Patients with early recurrence
presented a worse prognosis. However, treatment of
post-transplant HCC recurrence increased survival, call-
ing attention to the importance of post-transplant HCC
screening, allowing for the detection of recurrence at an
earlier stage, which enables the possibility of treatment
with curative intent.
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