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“Pocos campos de la investigación han proporcionado tanta 

información básica y a la vez práctica, pocos han conseguido 

una unión tan estrecha de científicos básicos y clínicos bajo un 

objetivo común, y finalmente, también pocos han definido y 

estimulado tanto futuras investigaciones en diferentes áreas de la 

medicina como los programas de trasplante de órganos.” 
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Influence of Waiting List in Recurrence Disease of Hepatocellular
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and Y. Fundoraa
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ABSTRACT

Background. We describe the results of our liver transplantation (LT) patients for he-
patocellular carcinoma (HCC) in 2004 to 2012 to determine the differences on the basis of
time on the waiting list to establish the risk of recurrence of liver disease.
Methods. Clinical variables were recorded for both donors and recipients as well as
variables of diagnosis, the use of transarterial chemoembolization during the waiting list
time (WLT), complications, re-transplantation, and exitus. Fifty-eight patients were
analyzed. Mean age was 57 � 8 years (men, 83%; 48 patients). Viral etiology of HCC
was 50% (n ¼ 29); alcoholic, 26% (n ¼ 15); and others, 24% (n ¼ 14).
Results. Exitus was established in 24 patients (41%); only 5 patients (7%) were attrib-
utable to HCC. In the cohort of patients with less than 6 months of WLT, we registered
both higher rates of downstaging protocols (10.7% vs 7.5%) and tumor size (3 cm vs 2 cm)
compared with the other group. Bivariate studies were conducted according to the WLT
(WLT <6 months, WLT �6 months), finding differences in recurrence of liver disease
(P < .05). This fact was confirmed after a binary logistic regression.
Conclusions. Our results in a subgroup of less than 6 months of WLT included patients
with increased tumor size or presentation of multiple nodes, with a worse prognosis and
therefore to be prioritized in the treatment of LT. Therefore, in our population there is a
significant risk of tumor recurrence in patients with less WLT for LT, but it cannot be
overestimated to all type of patients with HCC.

THE MAJOR problem for a wide application of liver
transplantation (LT) is no longer the need of surgical

advances, pharmacological skills, or the surgeon itself, but it is
the shortage of donors. Even in countries with high donation
rates, such as Spain, the excess of candidates induces a steady
expansion of the time that patients spend on the waiting list
and of their likelihood of death while waiting [1].
For patients with hepatocellular carcinoma (HCC) who

are initially being listed for LT, it is very important to
acknowledge the staging of the tumor and its prediction of
the risk for post-transplant recurrence. We must understand
not only that the patient has a tumor, but also that the HCC
will affect the 5-year patient survival rate because of its risk
of recurrence [2].

For HCC patients, the dropout risk during the waiting
list time (WLT) might also be reduced by treating the
tumor to slow its progression. Locoregional treatments,
such as resection, ablation, and transarterial chemo-
embolization (TACE), have been proposed as neo-
adjuvant therapies before LT, which should be selected
according to the Barcelona Clinic Liver Cancer (BCLC)
scoring system [3].
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Although these procedures have been proven as effective,
there are no studies that support its short- or long-term
benefits. The effectiveness for locoregional treatment for
HCC patients prior to LT is unclear [4].
Locoregional therapies are only recommended if the

median WLT exceeds 6 months.
Nevertheless, the practice of treating HCC patients

before they are placed on the waiting list or while they are
awaiting has thus gained favor and is now the standard of
care in most transplant centers [5]. However, there is no
strong evidence for WLT shorter than 6 months.
Because of these controversial facts, we describe our se-

ries of LT patients by HCC, attending to their WLT, to
determine the risk of recurrence of the tumoral disease and
to analyze the behavior of the tumor during WLT.

METHODS

A retrospective, observational study was performed, including all
patients who underwent LT for HCC in our center from 2004 to
2012. They were divided into 2 main cohorts (WLT <6 months,
WLT �6 months). Clinical variables were recorded for both do-
nors and recipients, as well as variables of diagnosis, the use of
TACE during the WLT, complications, graft dysfunction, re-
transplantation, and exitus.

We included some patients into a downstaging procedure to treat
patients initially outside criteria for LT to reach T2 stage HCC, to
fulfill Milan Criteria (MC).

Data was analyzed with IBM SPSS Statistics 19 software.

RESULTS

Fifty-eight patients were analyzed. Mean age was 57 � 8
years (men, 83%; 48 patients). Viral etiology of HCC was
50% (n ¼ 29); alcoholic, 26% (n ¼ 15); and others, 24%
(n ¼ 14).
Mean Child-Pugh stage was 6 � 2, 14 � 3 in the model for

end-stage liver disease (MELD). Median MDRD (Modifi-
cation of Diet in Renal Disease) values before LT versus
after LT were 82.4 (55.4e105.1) versus 75.7 (53.3e102.6)
mL/min/1.73 m2, respectively.
TACE was performed in 38 patients on the waiting list

(65.5%).
During surgery, a temporary portocaval shunt was per-

formed in 38 patients (65.5%). The piggy-back technique
was used in all cases involving hepatectomy, with preserva-
tion of native retrohepatic vena cava.
Arterial anastomosis was developed in 50% of cases be-

tween the donor’s celiac trunk and common hepatic artery of
the recipient. Biliary reconstruction was hepato-choledochal in
93% of cases (n ¼ 54), without placing Kehr drainage.
We registered, attending to the WLT<6 months, 67.9%

of cases with a single nodule of HCC consisting a median
size of 3 cm (2e4 cm). Downstaging protocol was performed
in 10.7% (n ¼ 3) of cases.
On the other hand, the WLT �6 months group presented

30.8% of cases of single nodules, with a median tumor size
of 2 cm (1e3 cm) and a downstaging rate of 7.5% (n ¼ 2).

There were 5 cases of post-reperfusion syndrome, and 2
patients required re-transplantation for acute graft dysfunction.
Exitus was established in 24 patients (41%); only 5 pa-

tients (7%) were attributable to HCC.
Bivariate studies were conducted according to the WLT

(WLT <6 months, WLT �6 months), finding differences
(P < .05) in recurrence of liver disease, among other vari-
ables (CHILD score, MELD, and follow-up of patients).
This fact was confirmed after the completion of a binary
logistic regression in which we reached results for the
recurrence of liver disease (the other variables were out of
the model) (OR ¼ 5.84; [95% CI, 1.74e19.55]; P ¼ .04.

Consequently, this represents a crude OR, because it was
the only variable included in the model, although it de-
termines a relative risk of almost 6 times the recurrence of
liver disease in patients with less than 6 months of WLT.

DISCUSSION

For patients who are initially listed for LT and for patients
who are seeking to retain their active status on the waiting
list, the accurate identification and staging of the HCC is
very important [2].
Hence, early detection of a recurrent tumor has great

importance, because mean survival without specific treat-
ment is under 1 year [6].
The MC were adopted as guidelines for LT in HCC pa-

tients because they identified a population with an excellent
outcome that appeared to be equivalent to that of patients
who underwent LT without HCC. Nevertheless, it has been
proven that there is no particular tumor size with no risk of
recurrence; furthermore, the degree of risk is not the same
for all patients within the MC [7].
The ideal staging system for HCC should take into account

tumor stage, liver function, and functional status of the pa-
tient. Several staging systems have been developed over the
time, although none has gained worldwide acceptance [8].
Our center is located in a city of Andalusia, in southern

Spain. We work as a community with other LT hospitals to
classify HCC patients in the same line to order equivalent
treatments.
This classification in the waiting list is based on MELD, to

be competitive to patients with other non-tumoral indications.
When HCC patients had a tumor size >3 cm or multiple

nodules, it was first classified as MELD 18, with 1 point
added per month, during the WLT. This system has been
changed since December 2006, and HCC is not actually
prioritized, but our series counts from 2004 to 2012.
When MELD is strictly applied, it can result in lower

waiting list mortality rates; however, it can also lead to
shorter post-transplantation survivals, longer hospitaliza-
tions causing higher healthcare costs, and a greater number
of re-transplantations [9].
We consider that this has been themain reason of our results

related to the WLT <6 months. We included in this period of
time patients with large tumor size or multiple nodules,
traducing poor prognosis, and consequently having early LT.
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Locoregional therapies have been recommended to
reduce the dropout risk for HCC candidates awaiting LT.
However, when HCC patients have prospects of longer

waiting times, they are given locoregional bridging therapies
almost everywhere [10].
TACE is the treatment most frequently used in our center

in patients listed for LT or included in a downstaging pro-
gram. We performed it in 38 patients (65.5%), having a
downstaging rate of 10.7% versus 7.5% (WLT <6 months vs
WLT �6 months).

CONCLUSIONS

In our experience, HCC patients with less than 6 months of
WLT present a risk of recurrence of liver disease almost 6
times higher than those with WLT �6 months. It is mainly
explained because this subgroup included patients with
increased tumor size or presentation of multiple nodules, with
a worse prognosis and therefore to be prioritized in the LT.
However, our series has a limited number of cases, so we

hope to get more conclusive results in future times on the
study of liver recurrence in patients diagnosed with HCC.
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ABSTRACT

The practice of treating candidates for liver transplantation (LT) for hepatocellular carcinoma
(HCC), with locoregional therapies, is common in most transplantation centers.We present
our results using transarterial chemoembolization (TACE) as a neo-adjuvant treatment in
our center between 2002 and 2013 to determine its effectiveness in downstaging (DS) HCC
within the Milan criteria (MC). Clinical variables were recorded of both donors and re-
cipients, such as diagnosis and treatment, variables related to its etiology, the use of TACE as
a neo-adjuvant treatment, immunosuppressive therapy, toxicity, recurrence of disease, exitus,
and others. Sixty-four patients were analyzed. Median age was 57 (range, 51e64) years. In
this study, 84% (54) were male and 16% (10) were women. Etiology of HCC was viral in 47%
(30), alcoholic in 25% (16), and other in 28% (18). TACE was conducted in 45 patients
(70%). Every patient included in our study presented a T2 stage (of tumor-nodes-metastasis
[TNM]) before surgery, thus within the MC. However, DS protocol was performed in 5
patients (7.8%). We performed a bivariate analysis, having assessed that the use of TACE
decreases T2 stage into T1-T0 stage (P < .05). We have also calculated the recurrence-free
survival, which reaches up to 80% to 125 months. Furthermore, even though the statistical
differences are not consistent due to the simple size presented, we conclude that TACE is a
safe and effective therapy to control HCC progression during the waiting list time.

HEPATOCELLULAR CARCINOMA (HCC) patients
on the waiting list (WL) for liver transplantation (LT)

can experience tumor growth beyond the accepted criteria
for LT. The practice of treating HCC patients with hepatic
resection or locoregional therapies before they are placed
on the WL or while they are waiting has thus gained favor
and is now the standard of care in most centers worldwide
[1]. For these patients, the dropout risk might also be
reduced by treating the tumor to slow its progression.
The type of locoregional treatments include transarterial

chemoembolization (TACE) and standard ablation tech-
niques, such as radiofrequency ablation and percutaneous
ethanol injection, to be chosen according to the Barcelona
Clinic Liver Cancer (BCLC) [2].
TACE extends the survival of patients with BCLC stage B

from a median of 16 months (untreated cases) to a median
of up to 19e20 months [3].

Although these procedures have a well-established efficacy
in prolonging the survival of patients with HCC, no studies
strongly support and exactly measure their effectiveness in
reducing the risk of dropout among patients with HCC who
are candidates for LT [4].
Neo-adjuvant treatments have the three main purposes

of controlling HCC progression for expected long waiting
times, identifying patients with different probabilities of
cancer progression, and helping in balancing the priority of
HCC and non-HCC candidates for LT [5].

*Address correspondence to Carlos San Miguel Méndez,
General, Digestive Surgery and Liver Transplantation Department,
Virgen de las Nieves University Hospital (University Hospital Centre
of Granada), Avenida Fuerzas Armadas s/n, 18014, Granada,
Spain. E-mail: sanmiguel.carlos@gmail.com

ª 2015 by Elsevier Inc. All rights reserved.
360 Park Avenue South, New York, NY 10010-1710

0041-1345/15
http://dx.doi.org/10.1016/j.transproceed.2015.10.008

Transplantation Proceedings, 47, 2631e2633 (2015) 2631



Locoregional therapy as a bridging strategy for patients
on the WL aims to decrease tumor-related dropout rates
and reduce the incidence of recurrent diseases after LT [6].
Regarding downstaging (DS), 5-year survival outcomes of

patients undergoing LT after successful DS should be
similar to those of patients who underwent transplantation
following Milan criteria (MC) [7].
We aim to describe the experience in the use of TACE in

our series of LT patients for HCC to assess the ability of DS
in patients who are within the MC, and thus to determine if
it prevents the recurrence of disease or improves survival
rates.

METHODS

We describe an observational, retrospective study, which included
patients who underwent a LT for HCC in our center between 2002
and 2013.

Clinical variables were recorded of both donors and recipients,
such as diagnosis and treatment, variables related to its etiology, use
of TACE as a neo-adjuvant treatment, immunosuppressive therapy,
toxicity, graft dysfunction, recurrence of disease, and exitus.

All their data were analyzed using SPSS 19.0 software to conduct
bivariate studies to reach the aim of the study.

RESULTS

Demographic characteristics of our population are
described in Table 1. All patients had a whole liver graft as
type of transplant from donors after brain-death. Every
patient included in our study presented a T2 stage (of
TNM) before surgery, thus within the MC. Nevertheless, a
DS protocol was performed in 5 patients (7.8%), which
means patients initially outside the criteria for LT could
reach the T2 stage of HCC to fulfill MC. Median hospital
stay after LT was 20 (range, 13e33) days. Exitus occurred in
42% of cases (27 patients), which only were attributable to
HCC in 5 patients (7%).
According to two cohorts based on HCC stage (TNM

before surgery vs TNM after surgery), we found the following

results, based on the histopathological correlation in TNM
after TACE regimens. Results are presented in Table 2.
There were 3 missed patients because their TNM was not

registered. Consequently, we developed a bivariate study
(McNemar test) that found differences in DS patients with the
use of TACE (P < .05). Recurrence-free survival (Kaplan-
Meier test) was likewise calculated, without obtaining differ-
ences, but reaching values of up to 81% at 125 months.

DISCUSSION

Locoregional treatments for HCC had increased in the last
decade, and they can have a positive impact on tumor
growth control. For T1 tumors and expected WL time less
than 6 months, there is no evidence that these treatments
are beneficial. However, for T2 tumors and for longer waiting
times, neo-adjuvant treatments are usually performed [5]. In
our center, we have almost conducted TACE exclusively
because radiologists have an extended experience in its use
and they have produced acceptable outcomes.
Locoregional treatments can be used as neo-adjuvant

therapies with two intentions in the setting of LT: to
prevent the dropout from the WL in patients who are
included for LT (“bridging therapies”) or to decrease the
tumor size and number in patients initially presenting with
tumors who do not meet locally acceptable criteria for LT
(“DS procedure”) [8].
Nevertheless, bridging therapies have a low level of evidence

for prognosis leading to a weak recommendation in its use,
especially in patients with less than 6 months of WL time [6].

We have performed TACE in 70% of patients (45)
but with a homogenous distribution in WL <6 months
versus �6 months (48.7% vs 51.3%). Our center does not
currently follow a protocol based on WL time to establish
the neo-adjuvant treatment in HCC patients.
Despite this fact, we defend the usefulness of neo-

adjuvant treatment in patients whose HCC is at risk or
shows signs of progression while waiting for a graft, either
the lower or upper WL to 6 months. Moreover, the role of
DS is still to be defined due to the low number of pro-
spective studies published [5].
Five patients (7.8%) in our series were included in the

WL after having approached a DS procedure. After treat-
ment with TACE, they reached T2 stage, fulfilled MC, and,
consequently, were considered for LT.
There is debate about how best to assess successful DS.

Most available reports have used the MC to define it [9], as
we have considered before listing for LT.

Table 1. Demographics of Population in Virgen de las Nieves
University Hospital (Granada, Spain)

Number of patients 64
Gender Male 54 (84%), female 10 (16%)
Age 57 (51e64)
BMI 27.4 (18.6e36.3)
Child-Pugh 6 (5e8)
MELD 15 (11e16)
Etiology Alcohol 16 (25%)

HBV 8 (12%)
HCV 15 (24%)

HBV þ HCV 7 (11%)
Primary biliary cirrhosis 2 (3%)
Cryptogenetic cirrhosis 4 (6%)

Mixed etiology 12 (19%)
TACE regimen 45 (70%)

Abbreviations: BMI, body mass index; MELD, model for end-stage liver dis-
ease; HBV, hepatitis B virus; HCV, hepatitis C virus.

Table 2. Histopathological Correlation After TACE Regimens
(TNM Before LT vs TNM After LT)

T0-T1 Post-LT T2 Post-LT T3-T4 Post-LT Total

T0-T1 pre-LT 0 (0%) 1 (2.38%) 1 (2.38%) 2 (4.76%)
T2 pre-LT 17 (40.47%) 15 (35.71%) 8 (19.05%) 40 (95.24%)
T3-T4 pre-LT 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Total 17 (40.47%) 16 (38.09%) 9 (21.43%) 42 (100%)
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The presence of vascular invasion and extrahepatic
disease has been evaluated as absolute contraindications
in our study.
We have divided our series into 2 cohorts (TNM before

surgery vs TNM after surgery), to assess the effectiveness of
neo-adjuvant treatment with TACE. We have presented
almost 40% of patients with a T0-T1 stage after surgery,
having reduced the preceding number of patients with T2
stage (40 to 16). The response is based on the amount of
viable tumor after TACE and the differentiated necrosis
produced, which is detected by contrast computed tomog-
raphy or magnetic resonance imaging.
We have also increased the percentage of patients in

T3-T4 stage (9), in whom the neo-adjuvant treatment had
no benefit. These results are consistent because of cancer
progression.
In addition, although there were no statistical differences

with the Kaplan-Meier test, we have achieved a patient
recurrence-free survival rate of up to 81% at 125 months.
Even though there is no strong evidence on how to treat

HCC with neo-adjuvant strategies, there is a widespread
attitude to treat most patients on the WL, as we have
focused in this article.
In conclusion, in our experience treating patients with

HCC within the MC, the use of TACE as a neo-adjuvant
procedure allows DS in these patients, with beneficial out-
comes over 10 years of follow-up. However, the main limi-
tation of our study was a small sample size and its
development as a single-center study. Therefore, we need to
obtain studies with a higher level of evidence. We are now
researching variables that could improve our management

of HCC during the WL period, and thus, decrease recurrent
disease and control tumor progression over time.
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ABSTRACT

Background. We describe an observational, retrospective study that included patients
who underwent a liver transplantation (LT) for hepatocellular carcinoma (HCC) in our
center between 2004 and 2012.
Methods. Clinical variables were recorded for donors and recipients as diagnosis and
treatment, immunosuppressive therapy, toxicity, graft dysfunction, recurrence, and exitus.
Fifty-eight patients were analyzed. The mean age was 57 � 8 years. The viral etiology of
HCC was 50% (n ¼ 29), alcoholic 26% (n ¼ 15), and others, 24% (n ¼ 14). Regarding
initial immunosuppressive strategy (IS), 51 patients (87.9%) were treated with standard
regimen with corticosteroids (CS) and tacrolimus (TA), compared with 7 patients with
impaired renal function (12.1%) who underwent a delayed therapy with calcineurin
inhibitors (CNI) þ mycophenolate mophetil (MMF) þ CS. Concomitant use of anti-
CD25 monoclonal antibodies was less than 10%. Regarding maintenance, 43 patients
(74.1%) were treated with MMF þ CNI versus 15 treated only with TA (25.9%).
Results. Recurrence of HCC was approximately 12%: 7 patients (2 hepatic only, 5 also
extra-hepatic). Exitus was established in 19 patients (32.75%); only 3 patients (5.17%) were
attributable to HCC. Bivariate studies were conducted according to the initial IS (standard
regimen versus delayed therapy) and maintenance therapy (MMF þ TA versus TA alone),
with no differences in any of them in recurrence, treatment toxicity, graft rejection, and
dysfunction.
Conclusions. In our experience with the IS, we found no differences in the develop-
ment of recurrent disease, treatment toxicity, development of graft dysfunction, or
rejection. We believe that individualized immunosuppressive therapy in these patients is
safe and effective.

HEPATOCELLULAR CARCINOMA (HCC) is the
seventh most common cancer and the third leading

cause of cancer mortality worldwide [1].
Over the past 15 years, its incidence has more than doubled.

Every year, there are 500,000 new cases in the Asia-Pacific
region, often caused by chronic hepatitis B virus (HBV)
infection. In addition, in the United States and Europe, an
increased incidence of hepatitis C virus (HCV) has led to an
increased incidence of HCC [2,3].
Liver transplantation (LT) is considered to be the most

efficient therapeutic option for patients with liver cirrhosis and
early-stage HCC in terms of overall survival and recurrence
rate. Nevertheless, tumor recurrence occurs in 3.5% to 21% of

recipients despite careful pre-transplant staging and patient
selection [4].

Immunosuppression is now personalized to the individual
patient on the basis of several factors, including underlying
etiology of liver disease, renal function, comorbidities, and
the patient immunological state.

*Address correspondence to Carlos San Miguel, MD, Gen-
eral, Digestive Surgery, and Liver Transplantation Department,
Virgen de las Nieves University Hospital, Avenida Fuerzas
Armadas s/n, 18014, Granada, Spain. E-mail: sanmiguel.carlos@
gmail.com

ª 2015 by Elsevier Inc. All rights reserved.
360 Park Avenue South, New York, NY 10010-1710

0041-1345/15
http://dx.doi.org/10.1016/j.transproceed.2015.08.020

Transplantation Proceedings, 47, 2371e2373 (2015) 2371



These include omission of corticosteroids (CS) in HCV
infection and those with major metabolic risk factors, the
minimization of calcineurin inhibitors (CNI) in the presence
of renal dysfunction, and the use of low-dose of mammalian
target of rapamycin inhibitors (mTORi) in patients with
malignancy [5].
Theoretically, the different grades of immunosuppression

in liver transplant recipients could influence tumoral pro-
gression or recurrence of the disease.
Thus, the development of new therapeutic strategies is

crucial to decrease recurrence rates and to improve the
overall survival rates of these patients.
Research into the relation between immunotherapy and

HCC recurrence are ongoing in many clinical and experi-
mental trials.
We describe our series of LT patients with HCC,

attending to different immunosuppression strategies (IS), to
determine graft response in terms of rejection, dysfunction,
or recurrence of the tumoral disease.

METHODS

We describe an observational, retrospective study that included
patients who underwent a LT for HCC in our center between 2004
and 2012.

Clinical variables were recorded for donors and recipients as
diagnosis and treatment, immunosuppressive therapy, toxicity, graft
dysfunction, recurrence, and exitus. All of their data were analyzed
with the use of SPSS 19.0 software.

RESULTS

Demographic characteristics of our population are
described in Table 1.
Regarding initial IS, 51 patients (87.9%) were treated with a

standard regimen with CS and tacrolimus (TA), compared
with 7 patients with renal dysfunction (12.1%) who underwent
a delayed therapy with CNI þ mycophenolate mophetil
(MMF) þ CS. Concomitant use of anti-CD25 monoclonal
antibodies was less than 10%.

Regarding maintenance, 43 patients (74.1%) were treated
with MMF þ CNI versus 15 treated with TA only (25.9%).
Recurrence of HCC was approximately 12%: 7 patients

(2 hepatic only, 5 also extra-hepatic). Mean recurrence rate
was 17 � 7 months.
Exitus was established in 19 patients (32.75%); only 3

patients (5.17%) were attributable to HCC.
Bivariate studies were conducted according to the initial

IS (standard regimen versus delayed therapy) and mainte-
nance therapy (MMF þ TA versus TA alone), with no
differences in any of them in extra-hepatic or hepatic
recurrence, treatment toxicity, graft rejection, and
dysfunction.
We also performed bivariate studies to predict whether

other demographic or clinical factors were related to
hepatic or extra-hepatic recurrence such as sex, age,
etiology, waiting list time, TNM (classification of malig-
nant tumours: tumor, nodes, metastasis) after surgery,
complications, rejection, re-transplantation, and recur-
rence of viral disease and found differences only in the
waiting list time and TNM after surgery (P < .05).
However, after a binary logistic analysis was conducted,
these were not included as predictors of recurrence of
HCC.

DISCUSSION

After 10 years of experience in LT, we believe that the
best IS is to individualize the treatment in each case.
Our protocol is based on the use of a combination of
TA and CS.
Themost appropriate immunosuppression forHCCpatients

after liver transplant is still debated. There are only a few
studies that investigate the influence of different immunosup-
pressive drugs on HCC recurrence after LT [6].
It is widely accepted that the pathologic status of HCC is

closely related to the risk of HCC recurrence, and patient
survival has improved by use of the Milan criteria for
selecting transplant candidates [7].
According to other results, basiliximab induction therapy

might have a negative impact as a strong immunosuppres-
sion on early HCC recurrence within 1 year.
In this regard, we considered a relation between IS and

early recurrence (within 1 year) of HCC because its expo-
sure was maximal during this period.
The HCC that recurred within 1 year might have an

aggressive nature, and the late recurrence of HCC might be
related to many other complex factors [6].
We found a recurrence rate of approximately 12%

(7 patients). Nevertheless, mean recurrence was approxi-
mately 17 months, and only 2 patients were treated with
antibodies.
Indeed, our patients who died had not been treated with

daclizumab, basiliximab, or others.
Mortality was established in 19 patients, but only

approximately 5% were attributable to HCC recurrence
(3 patients).

Table 1. Demographics of Population in Virgen de las Nieves
University Hospital (Granada, Spain)

Number of patients 58
Sex Male 50 (86%), female 8 (14%)
Age, years 57 � 8
Child-Pugh score 6 � 2
Model of End-Stage Liver

Disease score
14 � 3

Etiology Alcohol, 15 (26%)
HBV, 8 (14%)
HCV, 15 (26%)

HBVþHCV, 6 (10%)
Primary biliary cirrhosis, 1 (2%)
Cryptogenetic cirrhosis, 3 (3%)

Mixed etiology, 10 (19%)
Type of transplant Whole liver graft in all cases
Type of donor Donors after brain death in all cases
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All of these patients had disease recurrence after 1 year
of LT. Two of the patients who died had been treated with
monotherapy (either TA or cyclosporine). Others were
treated with TA þ MMF.
The other consideration is whether the use of an mTORi

can prevent the recurrence of HCC.
A retrospective analysis of the US Scientific Registry of

Transplant Recipients database suggested less recurrence in
patients exposed to sirolimus [5].
Two meta-analyses came to the same conclusion [8,9].
In our series, none of our patients who had a recurrence

of HCC had been treated with everolimus or sirolimus.
mTORi were included in our protocol because efficacy had
been proven.
An approach with an analysis of molecular and cellular

phenotype of the actual HCC tissue in the explant may
guide individual IS in these patients.

CONCLUSIONS

In our experience with the immunosuppressive treatment,
we found no differences in the development of recurrent
disease (hepatic or extra-hepatic), treatment toxicity,
development of graft dysfunction, or rejection.
Despite the evidence presented in the literature, we believe

that other cohorts may be more strongly related to these
aspects as related to surgery or neo-adjuvant treatment.
Furthermore, we have tried to study other demographic

and clinical factors related to recurrence of HCC.
Notwithstanding, although we have found differences in

waiting list time and others, it is not the aim of this study,
and none can be proven as independent factors of
recurrence.

The sample size presented is limited, and therefore more
studies are needed to extract more representative conclu-
sions. We are further researching new relations between this
malignancy worldwide and its predictors of recurrence.
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DISCUSIÓN  
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HEPATOCELULAR	DENTRO	DE	LOS	CRITERIOS	DE	MILAN	(Artículo	
original:	ROLE	OF	TRANSARTERIAL	CHEMOEMBOLIZATION	TO	
DOWNSTAGE	HEPATOCELLULAR	CARCINOMA	WITHIN	THE	MILAN	
CRITERIA)	
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