ABCDDV/688

ABCD Arq Bras Cir Dig
2010;23(1):19-23

Original Article

THE PRESENCE OF BILOBAR TUMOR SHOULD BE CONSIDERED AS A
NEW LIMIT FOR TRANSPLANTATION BEYOND THE MILAN CRITERIA?

A presenca de tumor bilobar deve ser considerado novo limite para exclusao de transplante em
pacientes que excedem os critérios de Mildo?
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ABSTRACT - Background - An imprecise estimate of the tumor's aggressiveness of the

hepatocellular carcinoma especially in transplanted patients beyond the Milan criteria has a poor
outcome, although a more reliable criteria including microscopic vascular invasion is difficult to
be established before transplantation. Aim - To examine a cohort of patients with hepatocellular
carcinoma undergoing liver transplantation to evaluate the preoperative predicting factors
for microscopic vascular invasion. Methods - A series of 46 consecutive cirrhotic patients with
hepatocellular carcinoma undergoing transplantation based on Milan criteria or similar criteria
in a single center were enrolled between 1993 and 2007. The survival was calculated using
Kaplan-Meyer's method and a multivariate Cox regression was performed to evaluate survival
and factors related to microscopic vascular invasion. Results - Multifocal tumors were present
in 39%. Microvascular invasion, tumor relapses and hepatocellular carcinoma beyond the Milan
criteria were identified in 33%, 13% and 33%, respectively. Overall 1-, 3-, and 5-year actuarial
patient survival rates were 64%, 59% and 45% respectively. Patients who exceeded the Milan
criteria had a higher incidence of microscopic vascular invasion and bilobar tumor compared
to those who met the Milan criteria (53% vs. 23% and 80% vs. 19%,; p<0.05, respectively). After
multivariate analysis, the variable identified as independent risk factor for microscopic vascular
invasion was the presence of bilobar tumor (hazard ratio, 3.67; 95% confidence interval, 1.01 to
13.34; p<0.05). Conclusions - The presence of a bilobar tumor is more frequent in hepatocellular
carcinoma beyond the Milan criteria and it is an independent predictive factor of a high risk
of microscopic vascular invasion. The presence of bilobar tumor in hepatocellular carcinoma
beyond the Milan criteria could be used as selection criteria to estimate the risk of hepatocellular
carcinoma recurrence, at least until large randomized studies becomes available.

RESUMO - Racional - A recidiva tumoral ap6s o transplante de figado para o carcinoma

hepatocelular tem grande impacto desfavoravel na mortalidade e a presenca de invasao
microvascular desempenha papel importante na recidiva tumoral. Objetivo - Avaliar a sobrevida,
o risco de recidiva tumoral pds-transplante e os fatores relacionados a invasdo microvascular
de uma série de transplantados por carcinoma hepatocelular. Métodos — No periodo entre
1993 e 2007 foi estudada uma série consecutiva de 46 cirréticos com carcinoma hepatocelular
submetidos a transplante de figado baseado nos critérios de Mildo a partir de 1996 ou critérios
semelhantes no periodo anterior a esta data. Inicialmente todas as varidveis foram analisadas
descritivamente, e as quantitativas através da observacdo dos valores minimos e maximos, e
do célculo de médias e desvios-padrdo e medianas. Para as variaveis qualitativas calcularam-se
frequéncias absolutas e relativas. Realizou-se a regressao logistica com ajuste pelo modelo de
Cox para avaliar a sobrevida e os fatores relacionados a recidiva tumoral e invasdo microvascular.
Resultados - A sobrevida da amostra foi de 64%, 59% e 45% para 1, 3 e 5 anos, respectivamente.
Em 13% dos casos, a recidiva tumoral foi verificada. A analise multivariada identificou a chance
de um paciente com nddulo bilobar sofrer invasdo microvascular é 3,67 vezes maior em
relacdo a um paciente com ndédulo unilobar e a presenca de um tumor unilobar representar
um significativo efeito protetor em relacdo a invasao microvascular (p = 0,048). Conclusées - A
identificagdo de um tumor bilobar no estadiamento tumoral é fator preditivo independente de
maior risco de invasdo microvascular e é necessario ainda confirmar se a presenca de tumor
bilobar deve ser adicionada aos critérios de Mildo para melhor indicagdo de transplante de
figado em pacientes cirréticos com carcinoma hepatocelular.
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INTRODUCTION

the therapeutic approach of hepatocellular

carcinoma (HCC), once, in well-selected
patients, such treatment can potentially cure the tumor
and the underlying cirrhosis. In 1996, Mazzaferro
established that the Milan criteria was the best indication
for liver transplantation (LT) in HCC patients with a single
lesion of up to 5 cm or 3 tumors of up to 3 cm, without
associated vascular invasion!*. Such data were confirmed
in later studies and adopted as a prioritization tool in the
United Network of Organ Sharing (UNOS).

In recent years, several groups have proposed
to extend the criteria with the aim of increasing the
pool of patients enrolled for LT*?2% However, many
reports demonstrate that tumor size and number
have only a limited capacity to predict outcome after
LT, and more sophisticated pre-operative predictors
of tumor biology are urgently needed. The presence
of microvascular invasion seems to be one of most
important predictors of tumor recurrence after LT171618,
However, microscopic vascular invasion cannot be well
determined before resection or transplantation?.

The aim of this study was to evaluate pre-
operative predicting factors for microvascular invasion
in HCC patients undergoing LT.

The advent of liver transplantation has changed

METHODS

The sample in this retrospective study gathered
46 patients from authors transplantation center in
Brazil, during the period from August 1993 to July
2007, with HCC confirmed by the histological analysis
of explanted liver. Pre and post-operative clinical-
laboratorial data were collected to determine survival
and of tumor recurrence rate. The criteria for indication
of transplantation were adapted to the Milan criteria.
Between 1993 and 1996, the selection of candidates
followed similar criteria adopted by the transplanting
units. Thirty-one selected patients (67%) met the Milan
criteria, two patients met the University of California
at San Francisco criteria, however, 13 patients (28%)
had tumor beyond this one. Patients were eligible to
orthotopic transplantation (52%), split (2%) or living
donor transplantation (46%).

Variables analyzed and statistic

The variables analyzed were: age, sex, etiology
of cirrhosis, Child-Pugh and MELD scores and tumor
characteristics (presence of microscopic invasion, size,
location, number of nodules and degree of tumor
differentiation), post-operative survival, cause of death,
and tumor recurrence. Microvascular invasion was
defined by the presence of microscopic signs of invasion
in the explanted. Post-transplant immunosuppression
was similar. The degree of tumor differentiation was
20

—

based on the classification of Edmonson and Steiner?.
Global survival included all the post-transplantation
deaths due to any cause and was classified as short
term (< 2 years) and long term (> 2 years). Patients were
followed until their death or until the closing of the
study in October 2008, resulting in at least 12 months
of post-transplantation follow-up of all patients.

The categorical variables were analyzed by
Fisher exact test. Survival was calculated using the
Kaplan-Meyer method, with statistical significance
determinate by the log-rank test. Univariate Cox model
were fit individually for each of the possible predictors
of survival. Logistic regression analysis, using Cox's
proportion hazard model was performed. Results are
reported as odds ratios (OR) and 95% confidence
intervals. A P-value <0.05 was considered significant.
The statistic program R version 2.7.2 of the R Foundation
for Statistical Computing® was used for the purpose of
statistic analysis.

RESULTS

Out of the 268 liver transplantations in adults
conducted by the authors from August 1993 to July
2007, 46 patients (17%) had HCC and were included in
the study. The demographic data of the transplanted
patients are shown in Table 1.

TABLE 1 - Population description

Age (years)
Male sex
Pretransplantation indication

55.6 +7.8 (range, 42-70)
41 (89.2%)

HCV-liver cirrhosis + HCC 31
HBV-liver cirrhosis + HCC 5
NASH-liver cirrhosis + HCC 3
HH-liver cirrhosis + HCC 3
Others ethiologies 4
Child-Pugh stage
A 21 (46.6%)
B/C 25 (54.4%)
MELD score
<10 11 (23.9%)
11-19 30 (65.2%)
> 20 5 (10.9%)
Esophageal varices
Absent 8 (17.4%)
Fine caliber 19 (41.3%)
Medium or large caliber 19 (41.3%)
Ascites
Absent 21 (46.7%)
Grade 1-2 13 (28.3%)
Grade 3 or refractory 12 (26%)
Serum level of AFP> 200 ng/mL 9 (19.5%)
Median level of AFP 13.75 ng/mL

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; NASH, non-alcoholic
steatohepatitis; HH, hereditary hemochromatosis, AFP (alpha-fetoprotein).

Of the 46 patients, 41 were male and mean age at
time of transplantation was 56 years. The mean tumor
size was 3.2x2.1cm. Multifocal HCC was present in 39%.
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Microvascular invasion, tumor relapse and HCC beyond
the Milan criteria were identified in 33%, 13% and 33%,
respectively. Six patients (13%) had tumor relapse, in 3
patients presented tumor recurrence in the graft in the first
year of follow-up. There were five deaths related to tumor
relapse and one of the patients with bone metastasis is still
alive after four years of follow-up.

During the post-operative, 60% of deaths occurred in
the first month after LT (n=12) and were related to infective
complications, variceal upper gastrointestinal bleeding,
primary dysfunction of the graft and acute rejection. The
global survival in the first year after transplantation was
64%, reaching 59% and 45% in the third and fifty year
respectively (Figure 1).
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FIGURE 1 - Actuarial survival of HCC patients after liver
transplantation

Table 2 summarizes the outcome and pathological
features of patients meeting Milan criteria compared
to those outside Milan criteria. Microvascular invasion
was more common among patients outside Milan
criteria. There was no significant difference in mean
age, gender or others clinical features between the
two groups. There was a lower survival among patients
with recurrent HCC especially after first year post liver
transplant (Figure 2).

TABLE 2 - Outcome and pathologic features of patients
meeting Milan criteria compared to those
outside Milan criteria

Recurrence (%) 2(13) NS
Microvascular

invasion (%) 7(23) 8(53) 0.04
Mean follow-up 42-14) 3(2-9) NS

[year (range)]

Abbreviation: NS, not statistically significant (P > 0.05).
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FIGURE 2 - Actuarial survival of patients with recurrent HCC
after liver transplantation compared to those
without recurrence

Table 3 summarizes a univariate analysis of
pathological features in patients with HCC, as predictors
of long-term survival after LT. Despite of presence of
unilobar tumor was more frequent in patients within
Milan criteria no significant difference was observed as
a factor related to long term of survival after LT.

TABLE 3 - Pathologic features of patients with HCC as predictors
of long-term survival after liver transplantation

Number of nodules <3 cm

(v, >3 cm) (n = 35) 0.03 10.07 1.26-81.3

Size of largest tumor <5cm

(vs. >5 cm) (n = 39) 0.01 14.15 1.79-112.27
Unilobar tumor 005 599  095-37.74

(vs. bilobar) (n = 28)

Note: 'Analysis of pathological features was performed with Cox models.
Abbreviation: CI, confidence interval.

To identify predictors of microvascular invasion in
patients with HCC, a separate analysis was performed
with Cox models. On univariate analysis, high histological
grade (grades III-IV) and presence of bilobar tumor were
associated with the presence of microvascular invasion
in explanted liver. The rates of bilobar tumors in patients
meeting Milan criteria and beyond the Milan criteria are
shown in Figure 3. The global incidence of bilobar tumor
was 39%. Patients who exceeded Milan criteria had a
higher incidence of bilobar tumor compared to those who
met Milan criteria (80% vs. 19%; P<0.05).

On multivariate analysis, only bilobar tumor
remained independent predictor of microvascular
invasion (Table 4). After the adjustment for the logistic
regression for risk of microvascular invasion showed a
significant protective effect related to the location of
the tumor was observed (P=0.048) and the chance of
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a patient with a bilobar nodule suffering microvascular
invasion was 3.67 times higher than that of a patient with
a unilobar nodule (confidence interval = 1.01-13.34).
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FIGURE 3 - The incidence of bilobar tumor in patients with
HCC within and beyond the Milan criteria

DISCUSSION

This publication presents high early mortality,
which may be related to the use of marginal donors, in
patients with severe illness and acutely treated against the
underlying disease and tumor, where a critical patient is
compensated with hospital support and in the expectation
of cure, a marginal liver is accepted. It must be pointed out
that in Brazil, the change of criteria for organ allocation
based on MELD severity criteria and the priority for organ
allocation for patients who have HCC was implemented
in May 2006, and the majority of our patients (74%) was
transplanted before this prioritization tool, when the
criterion for allocation was chronological, and patients
waited in list more than two years. In order to surpass the
previous limitation imposed by the public policy for organ
allocation and the reduced offer of cadaveric donors, this
group of authors started to practice the modality of living
donor transplantation and there have been 21 surgeries
involving living donors (46%) in this series.

The lack of consensus on expanded indications for
HCC remains the same and the mostimportant question
to be answered is whether expanded criteria can result
in acceptable post-transplant survival considering the
donor-recipient disparity. Several factors have been
related to a greater chance of tumor recurrence after
LT such as size, number of tumors, presence of vascular
invasion, poorly differentiated tumor?®¥’. Once the
presence of microvascular invasion can only be well
determined by histological analysis of the explanted
liver, it is essential to identify the pre-operative factors
capable of being correlated to such condition, for a
better selection of HCC patients eligible to LT.

A greater predominance of elevated alpha-
fetoprotein (AFP) blood levels in patients with

microvascular invasion was noticed in this study;
however, in the multivariate analysis, AFP level was not
established as an independent variable. Only 19.5% of
the patients presented AFP levels higher than 200ug/L
with a similar distribution among the groups studied.
In addition, a relationship between larger tumors and
higher AFP levels was not seen, in spite of what was
observed in the study by Nomura et al.?.

The size of the nodules has been considered by
some authors as a way to predict relapse and survival>?,
yet in other groups as observed in your study, it has
not been possible to establish this relationship, partly
due to problems of sample size**2.

The presence of a bilobar tumor presented an
independent correlation to microvascular invasion in
this study and other have also stated the presence of a
bilobar tumor as a factor associated to a higher rate of
post-transplant recurrence®2,

From the results here presented, it can be
concluded that the degree of tumor differentiation was
a variable that lack prognostic value. The low number
of patients with poorly differentiated tumors (19%) may
be a reason that statistic significance was not reached.

In a recent study of Mazzaferro et al.*, microvascular
invasion is strictly related to size-and-number covariates
and tumor grading, and doubles the hazard of recurrence
and death after LT. Another factor involved to this issue,
is that, in spite of the improvement imaging techniques,
about one third of the cases, HCC larger than 3 mm in
explanted livers had been underestimated in pre-LT CT
or MRI*®, In Silva et al.?? paper, bilobar involvement
and poor tumor differentiation were independent risk
factors of radiological underestimation. Thus, histologic
examination of HCC is desirable before LT as part of novel
scoring systems to predict the risk of HCC recurrence.
However, pre-LT fine-needle biopsy has been shown to
poorly correlate with tumor grading and presence of
microvascular invasion compared to surgical specimens?
and so far other caveats of tumor biopsy is the problem
of tumor sampling error and the risk of tumor spread.
Therefore, non-invasive methods to identify tumor
microvascular invasion are urgently needed.

CONCLUSION

The presence of a bilobar tumor is an independent
predictive factor for microvascular invasion and may be
used as an exclusion criteria for LT especially in patients
with HCC beyond the Milan criteria, at least large
randomized studies becomes available.
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