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Hepatocellular carcinoma (HCC) is a neoplasm the inci-
dence of which is increasing worldwide, but striking geogra-
phical differences are observed for both risk factors and
occurrence [1]. HCC represents more than 5% of all cancers
and the estimated annual number of cases exceeds 500 000.
It mostly affects patients with liver cirrhosis and currently
represents their most common cause of death. Its clinical
relevance and the existence of several diagnostic and ther-
apeutic controversies explain the huge interest raised by this
neoplasm. This prompted the European Association for the
Study of the Liver (EASL) to organize a Monothematic
Conference on Clinical Management of Hepatocellular
Carcinoma, which was held in Barcelona in September
2000. During the meeting, a panel of international experts
(Appendix A) met to prepare the present document that
gives up-dated guidelines for the current clinical practice,
and an overview of those aspects that should be the target of
future clinical research.

1. Incidence and risk factors

The incidence in developing countries is two to three
times higher than in developed countries. In Eastern Asia
and Middle Africa the Age-Adjusted Incidence Rate
(AAIR) ranges from 20 to 28 cases per 10° in men, while
this is less than five per 10° in Northern Europe, Australia
and America [1]. However, a steady increase has been
observed in North America [2], but figures are still lower
than in Southern Europe where the AAIR is around ten per
10° in men [1]. The calculation of the risk associated with
any epidemiological or clinical variable is difficult to estab-
lish. Most studies on the incidence of HCC are uncontrolled
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and are clinically based, rather than population based. Thus,
relevant predictors in the general population may remain
undetected. Male sex is associated with a higher incidence.
The incidence also increases with age, probably a surrogate
for the duration of the underlying liver disease. However,
the most powerful risk factor is the existence of liver cirrho-
sis regardless of its etiology [3]. Amongst cirrhotics, viral
infection and high alcohol intake are associated with the
highest risk [4-7]. In Caucasian hepatitis B virus (HBV)
carriers, HCC occurs most often in the setting of cirrhosis
[8,9], but in Africa and South-East Asia, where the HBV
infection is acquired early in life and coincides with other
oncogenic agents (i.e. aflatoxin) [10], HCC may develop
more frequently in a non-cirrhotic liver [11]. The annual
incidence of HCC in HBV cirrhotics exceeds 2%, while in
chronic carriers without cirrhosis the incidence varies
between 0.4 and 0.6% [8,11-13]. In patients with hepatitis
C virus (HCV) infection the increased risk appears to coin-
cide with the establishment of cirrhosis, when the yearly
incidence varies between 3 and 8% [5-7,14-16]. Genetic
hemochromatosis carries an increased risk (5% annual inci-
dence) following development of cirrhosis [17,18]. Male
patients with primary biliary cirrhosis have an increased
risk when they develop cirrhosis [19]. The incidence in
autoimmune cirrhosis and Wilson disease is poorly defined
and apparently is lower than in other etiological groups.

Aflatoxin intake has a role in the genesis of HCC only in
patients who have pre-existing chronic hepatitis B [10]. The
effect of smoking is hard to measure [20], while chronic oral
contraceptive pills are not associated with a higher inci-
dence of HCC [21].

Once cirrhosis is established the main HCC predictors are
male sex and increased levels of alpha-fetoprotein (AFP)
[5,16,22]. HCV viral genotype [14], increased concentration
of AFP fractions or of other tumor markers [23-25],
presence of macroregenerative nodules [26], dysplasia
[27,28] or irregular regeneration in liver biopsy [29], or
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immunohistochemical studies reflecting a higher prolifera-
tion index may provide additional predictive power [30], but
this needs extensive confirmation. Accordingly, all indivi-
duals with cirrhosis are at increased risk of HCC and thus
may be considered for surveillance. Cirrhosis may be easily
diagnosed in the presence of a nodular liver with evident
portal hypertension and liver decompensation. However, in
the early stages it may be impossible to accurately distin-
guish between stage 3 fibrosis [31] and cirrhosis. Accurate
non-invasive clinical and biochemical diagnostic criteria for
cirrhosis have not been established and it is not justified to
perform repeated liver biopsies just to initiate surveillance
upon cirrhosis confirmation. Accordingly, in the routine
clinical setting one could consider starting surveillance at
an advanced fibrotic stage when established cirrhosis is very
likely.

2. Surveillance

Surveillance for HCC meets some but not all of the stan-
dard criteria for assessing the feasibility of instituting a cost-
effective surveillance program for any disease [32]. HCC
occurs sufficiently frequently in some at-risk populations
and it induces significant morbidity and mortality. In the
Western world, the population at risk readily accepts the
need for screening, and physicians generally do believe
that surveillance is necessary. However, the surveillance
tests are imperfect, and recall procedures are not well estab-
lished. Finally, although therapy is not highly effective, it is
curative in some patients. HCC surveillance aims to
decrease disease-specific mortality, but this has not yet
been demonstrated through a prospective randomized
controlled trial (RCT) comparing surveillance to no surveil-
lance. Such a follow-up study would need thousands of
subjects. Given the widespread use of surveillance in formal
and informal programs, the risk of contamination of the ‘no
surveillance’ group is so high as to preclude the study from
ever being completed at least in the West. Modeling data
using up-to-date assumptions suggest that surveillance can
be effective in reducing disease-specific mortality, with an
acceptable cost-effectiveness among a selected group of
patients [33,34]. Therefore, if the aim is to detect HCC in
patients at a stage at which potentially effective treatment
can be offered (this includes surgical resection, liver trans-
plantation and percutaneous destruction), then the patients
who should undergo surveillance should be those cirrhotics
who would be treated if diagnosed with HCC. Those who
are not suitable for curative therapy should not enter the
program. Thus, the ideal target population is Child—Pugh’s
class A cirrhotic patients without any severe associated
condition. Child—Pugh’s C patients should be considered
for liver transplantation. If this is not available or the
patients are not candidates, surveillance is pointless.
Whether Child—Pugh’s B cirrhotics should undergo surveil-
lance is controversial. If transplantation is not available,

there are no data to indicate that survival is enhanced,
even if small HCC can be cured. Finally, it has to be stressed
that improvement in treatment has and will come only by
treating patients with early detected tumors and this is a
noteworthy benefit of surveillance.

2.1. Surveillance tools

The available data on tumor growth suggest that the time
from an undetectable lesion to 2 cm is about 4—12 months
[35-38]. Thus, with an aim of detecting tumors below 3 cm
in diameter, the suggested interval for surveillance in
patients with cirrhosis has been set at 6 months. Patients
with a particularly high risk do not warrant a more intense
surveillance schedule since a higher risk does not mean
faster tumor growth. The surveillance tools are AFP concen-
tration and ultrasonography (US) [39]. AFP is not a very
good screening test since it has a sensitivity of 39-64%, a
specificity of 76-91% and a positive predictive value of 9—
32% [34,39,40]. Its use as a surveillance test has not been as
well studied. The value of the glycosylated fractions of AFP
or other tumor markers has yet to be established unequivo-
cally.

US is a much better surveillance tool than AFP. As a
screening test in HbsAg carriers, US has a sensitivity of
71% and specificity of 93%, but its positive predictive
value is only 14% [34]. Newer techniques such as
contrast-enhanced US are currently not suitable for surveil-
lance and the use of computed tomography (CT) is too
expensive and invasive. An important aspect of surveillance
is the expertise of the operator performing US examinations.
For practical and economic reasons, the follow-up US
ideally should be done within the community and not in
tertiary hospitals. However, US surveillance for HCC
requires specific training to acquire the degree of expertise
to enable efficient use of the diagnostic capabilities of the
modern equipment. If the necessary expertise is not avail-
able, the efficacy of surveillance will be lost, solely because
of the poor application of otherwise effective resources.
Upon detection of a suspicious nodule or an increase in
AFP, the recommended policy is to evaluate the patients
in referral centers with the optimal human and technical
resources.

3. Recall procedures and diagnostic confirmation

There are no studies to define unequivocally the best
recall policy, but based on the available clinical data the
following scheme is advised (Fig. 1). The detection of a
hypo- or hyperechoic nodule during follow-up US should
raise the suspicion of HCC. However, pathological studies
have shown that half of the nodules less than 1 cm in size do
not correspond to HCC [41]. In addition, even if such a
nodule corresponded to a true HCC, it is almost impossible
to correctly diagnose it as such with the current diagnostic
tools. Thus, from the clinical point of view a reasonable
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Fig. 1. Surveillance and recall strategy for HCC.

protocol in these cases is to repeat US every 3 months, until
the lesion grows to >1 cm, at which point additional diag-
nostic techniques can be applied. However, the absence of
growth during the follow-up period does not rule out a
malignant nature of the nodule because even an early
HCC may take more than 1 year to increase in size. When
the nodule exceeds 1 cm in size, the lesion is more likely to
be HCC and confirmation of diagnosis and staging should be
pursued. If the nodule does not exceed 2 cm, biopsy of the
nodule is recommended since the imaging techniques do not
have sufficient accuracy to distinguish HCC from other
benign or malignant conditions and the AFP concentration
will usually remain within normal values or be slightly
elevated. Pathological confirmation may be obtained by
cytology or histology, but the combination of both techni-
ques offers the highest diagnostic accuracy [42,43]. For
nodules above 2 cm imaging techniques may confidently
establish the diagnosis without needing confirmation with
a positive biopsy [44-48]. In fact, a negative biopsy of a
nodule visible with imaging techniques in a cirrhotic liver
can never be taken as a criterion to rule out malignancy.
Thus, in the setting of liver cirrhosis, HCC can be diagnosed
by the coincident findings in at least two techniques (out of
US, CT and magnetic resonance imaging (MRI)) showing
characteristic features in a focal lesion >2 cm. Imaging
techniques should evidence arterial hypervascularization
and angiography can be used for this purpose if the others
are not available (Table 1). Ultimately, the decision to
request a diagnostic biopsy should take into account the
clinical impact of the result, and the balance between the
potential risks of biopsy if using a fine needle [49] and the
risk of invasive treatments (i.e. transplantation) in a patient
due to a possible false positive diagnosis based solely on
imaging techniques. Finally, it has to be stressed that tumor
biopsies at early stages may constitute a unique research
tool to validate, in the clinical setting, the findings of experi-
mental studies. Thus, in the future, tumor biopsy may
become a useful tool for the molecular profiling of the
disease. The HCC nature of a nodule may also be confirmed

by the concomitant detection of an increased AFP concen-
tration. Published data suggest using values above 400 ng/
ml for diagnostic confirmation, but future investigations
may prompt a reduction of this limit to lower values, prob-
ably considered in comparison with values obtained prior to
the nodule detection [40]. This is relevant since patients
with chronic viral hepatitis may present transient increases
of AFP coinciding with inflammatory flares of the disease
and also sustained elevations in the absence of HCC. Any
surveillance protocol using AFP should be devised to almost
eliminate the potential for false positive results in terms of
HCC diagnosis under these circumstances. While diagnostic
AFP levels will seldom be observed in patients with HCC
detected during surveillance, it will be more usual to detect
minor elevations above normal values, without a positive
US finding. There are no data to support the use of a specific
AFP cut-off to indicate additional diagnostic investigations.
In patients with normal AFP at baseline who have an
increase above 20 ng/ml during follow-up, in the absence
of a positive US, it would be worthwhile to perform a triple
phase CT scan to rule out an HCC not detected by US. In
most cases, the CT scan will be negative, but a persistently
increased AFP would classify the patient as a very high-risk
individual, so that the CT scan would provide a baseline
liver examination to compare with subsequent imaging
evaluations during follow-up. If AFP increases steadily,
additional diagnostic techniques may be considered but no
well defined algorithm can be suggested, because no studies
have been reported in this area.

4. Assessment of disease extension

The indication to have accurate staging depends on the
clinical need. In patients diagnosed at an advanced stage of
disease with no therapeutic options, the results of diagnostic
US provide enough information and no other techniques are
necessary. In those individuals in whom a treatment deci-
sion has to be taken, tumor staging should be based on US
and spiral CT. The use of lipiodol CT is not recommended
because of its limited accuracy [50,51]. CT should be done
with latest generation equipment using thin liver slices with-
out contrast and during the arterial, venous and equilibrium
phases after contrast administration [46]. Dynamic MRI

Table 1
Diagnostic criteria for HCC

Cyto-histological criteria
Non-invasive criteria (restricted to cirrhotic patients)

1. Radiological criteria: two coincident imaging techniques®
Focal lesion >2 c¢m with arterial hypervascularization

2. Combined criteria: one imaging technique associated with AFP
Focal lesion >2 cm with arterial hypervascularization
AFP levels >400 ng/ml

* Four techniques considered: US, spiral CT, MRI and angiography.
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may substitute for CT scanning. The selection of the
preferred approach should be based on local technical
resources. The improvements in CT and MRI equipment
have reduced the clinical usefulness of angiography,
which should not be used routinely. Tissue-specific agents
for MRI should be further investigated to define their clin-
ical utility [52,53]. The usefulness of positron emission
tomography is not established. Assessment of tumor spread
in selected patients (i.e. candidates for liver transplantation,
inclusion in therapeutic trials) may require thin section
spiral CT of the chest and bone scintigraphy.

5. Prognostic assessment

The ideal system to estimate the prognosis of patients
diagnosed with HCC should be as simple as possible to
use, and yet include all important descriptive information
associated with survival. Since the goal is to improve the
prognosis by using a therapeutic intervention and because
the possible interventions depend on the stage of the disease,
both the stage and the various types of intervention should
ideally be built into the prognostic system. The prognostic
models in their present state are not precise enough because
(a) they contain variables with only weak prognostic infor-
mation (epiphenomena) not central to the fundamental
biochemical or molecular causes and effects of the disease,
(b) they are mainly based on data variables recorded only at
the time of diagnosis omitting later follow-up information,
(c) as the variables may interact in a complex pattern, linear
models may be too simple, and (d) many of the existing
studies are retrospective reports describing the results of a
given practice without a defined protocol, and the selection
of the patients according to the specific therapeutic practice
is often not well defined. Therefore, the present prognostic
data and systems cannot provide a precise prognosis for
individual patients and they can only provide a guide to
the prognosis of groups of patients.

There are four main factors affecting prognosis: (a) the
stage, aggressiveness and growth rate of the tumor; (b) the
general health of the patient; (c) the liver function of the
patient; and (d) the specific intervention. Because of the
significance of all four main factors, those staging systems
which omit some factors or use only one factor will have a
poor predictive power. Thus, uni-dimensional systems such
as the Child—Pugh [54], the TNM staging [55], Karnofsky
[56] and Performance Status [57] are not very useful. In
addition, the predictive power of general models covering
all stages of the disease (i.e. Okuda staging [58]) is also
modest. Although their simplicity make them clinically
attractive, their efficacy in predicting outcome is very low.
More recently, three new staging systems for HCC have
been proposed [59—61]. These use two [59], three [60] or
four [61] of the above factors. Although overcoming some
of the limitations of the former classifications, the clinical
efficacy of these staging systems should be confirmed prior

to recommending their wide use. The simplest and optimal
solution would be to develop a prognostic model for each
relevant evolutionary stage of the disease (early, intermedi-
ate-advanced and terminal) and model into each stage the
variables related to each specific intervention.

6. Definitions within clinical studies

Clinical investigations aiming to provide the most accu-
rate and useful information should include a detailed and
comprehensive report of the descriptive variables of all
patients included. The variables to be recorded and
described in outcome research should include those para-
meters that have been identified as significant predictors in
previous investigations (Table 2). The data should be
collected and reported in a standardized way to allow
assessment of the comparability between groups of patients
from various centers and countries.

For the evaluation of the therapeutic effect, time zero
should be the time of commencement of the intervention
(randomization). This should be as close as possible to the
time of diagnosis and to the timing of all the investigations
performed to define the status of the patients. If there is a
significant delay, it will be necessary to reassess the status at
the time of randomization. Intention-to-treat analysis is
mandatory, particularly in studies in which not all subjects
selected for a therapy do ultimately receive it (i.e. liver
transplantation).

Survival should be the primary end-point in phase III-IV
studies and the sample size should be calculated according
to the outcomes reported in modern series of patients corre-
sponding to the disease stage that will become the target of
intervention [61-63]. The time of death is well defined and
not subject to any interpretation. Causes of death and their
relation to the time of intervention should be documented.
Secondary end-points such as response rate, recurrence
rate, duration of response, disease-free survival, quality
of life, deterioration of physical condition and tumor
growth rate are weaker end-points since they depend on
the particular criteria used for their definition, and on the
investigator being able to register them sufficiently close to
the time of their biological occurrence. Thus, if these end-
points are thought to be necessary, their definition should
be standardized internationally. The comparison of disease-
free survival, although intuitively attractive, is not
adequate since it combines two independent events
(death and recurrence).

6.1. Assessment of treatment response

The local response to treatment is relevant for the inves-
tigation of new therapeutic options. The evaluation of
surgery is not subject to controversy, but the assessment
of loco-regional treatment (i.e. percutaneous and transarter-
ial procedures) requires a careful assessment of the treated
HCC by imaging techniques. Spiral CT at least 4 weeks
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Table 2
Data to be included in clinical studies dealing with HCC patients

Epidemiological Age, gender, underlying liver disease and etiology

Tumor description ~ Size, number of nodules, macroscopic vascular invasion, extrahepatic spread, AFP
Pathological characteristics if available: size, capsule, differentiation degree, satellites, vascular invasion

Liver function
prothrombin time, platelet count
Presence of ascites or encephalopathy
Child-Pugh class

Performance Status/Karnofsky

Pain, constitutional syndrome

General health

Bilirubin, AST, ALT, albumin, alkaline phosphatase, gamma-glutamil-transpeptidase, BUN, serum creatinine, serum sodium,

after the treatment is currently accepted as the standard
imaging modality for this purpose [64]. Non-enhanced
tumoral areas reflect tissue necrosis after treatment, whereas
viable neoplastic cells are recognized by enhanced areas
inside treated lesions [64]. Lipiodol administration may
diminish the reliability of CT scans, while the accuracy of
MRI is not affected. The accuracy of Color-Doppler US is
not as good, even when using contrast agents. It is lower
than that of spiral CT. New US technologies based on
tissue—contrast interaction are promising but require proper
evaluation. AFP is not always increased in HCC patients
and thus it has a limited value for the assessment of
response. However, in those individuals with increased
values prior to therapy, complete response should be asso-
ciated with a decrease of AFP levels.

6.2. Definitions of response

Local response to treatment is usually defined following
the World Health Organisation (WHO) criteria [65] as
follows: complete response (CR): complete disappearance
of all known disease and no new lesions determined by two
observations not less than 4 weeks apart; partial response
(PR): >50% reduction in total tumor load of all measurable
lesions determined by two observations not less than 4
weeks apart; stable disease (ST): does not qualify for CR/
PR or progressive disease; progressive disease (PD): >25%
increase in size of one or more measurable lesions or the
appearance of new lesions. Objective responses include
both CR and PR. Measurement of tumor load by simple
bi-dimensional determinations of diameter is not accurate
enough, since tumor necrosis due to treatment is not taken
into account. In fact, extensive tumor necrosis may not be
paralleled by a reduction in diameter of the lesion. There-
fore, the estimation of the reduction in viable tumor volume
(recognized by non-enhanced areas by spiral CT) should be
considered the optimal method to assess the local response
to treatment [64].

Duration of response is a critical issue. Recurrence within
the treated nodule after an initial evaluation reporting CR
should be re-classified as a treatment failure. This is known
to occur in 10-30% of patients after achieving CR detected
by spiral CT 4 weeks after percutaneous treatments.

7. Treatment

There are no data to propose a universal treatment algo-
rithm to be implemented worldwide. If diagnosed at an early
stage, patients should be considered for any of the available
options that may provide a high rate of CR. If these are not
feasible, patients should be included in prospective investi-
gations, preferably RCTs aiming to identify therapies that
ultimately may lead to a survival improvement. Each group,
center or country must establish the best treatment approach
for patients with HCC taking into account the local techno-
logical and therapeutic resources and skills.

7.1. Curative treatments

Surgical resection, liver transplantation and percutaneous
techniques achieve a relatively high rate of CR in properly
selected candidates and thus should be classified as curative/
effective treatments. These options are assumed to improve
the natural history of the disease, prolonging the survival of
patients with single HCC smaller than 5 cm or three nodules
smaller than 3 cm. Whether larger tumors may be success-
fully treated in terms of objective responses and survival has
not been clarified. RCTs comparing these three options are
lacking and thus the selection of a treatment algorithm has
to be based on the analysis of prospective cohort studies
assessing outcomes [66].

Surgical resection provides excellent results for solitary
HCC in patients with very well preserved liver function
[67-69]. Selection of Child—Pugh’s A patients is not suffi-
cient to identify the adequate candidates for resection and
should be refined using further indicators [70]. Five-year
survival in well selected patients with resectable HCC is
around 50% [67-69], reaching a 70% rate in those with
normal bilirubin concentration who do not have portal
hypertension [71]. In these excellent candidates, the selec-
tion between resection and transplantation should take into
account the available resources in terms of technical skills,
experience and organ availability. The main problem of
surgical resection as compared with orthotopic liver trans-
plantation is the high recurrence rate that may exceed 50%
at 3 years and 70% at 5 years [66—69]. Transplantation has
the advantage of removing the diseased liver together with
the tumor itself, a theoretical superiority that is counteracted
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by the shortage of donors. Following listing for orthotopic
liver transplantation, patients have to wait for a variable
period of time during which the tumor may progress and
preclude the operation [72]. This adverse event worsens the
outcomes when an intention-to-treat analysis of orthotopic
liver transplantation results is performed [71]. The efficacy
of adjuvant therapy prior and after transplantation has not
been tested within a RCT and thus solid evidence supporting
this practice is lacking [73]. Living donor liver transplanta-
tion may overcome the shortness of donors. It may achieve
similar results as cadaveric liver transplantation, although
no specific data from a cohort of HCC candidates have been
published [74].

Patients with decompensated cirrhosis or those with
multinodular early disease (three nodules =3 cm) should
not undergo resection, and liver transplantation should be
the first approach. The 5-year survival of patients trans-
planted because of early HCC is the same as that in patients
without malignancy (70% at 5 years) and the recurrence rate
during follow-up is less than 25% [71,73,75,76]. Viral
infection of the graft and cirrhosis development is a severe
and unsolved problem in HCV carriers [77,78].

Percutaneous ethanol injection (PEI) is a well tolerated
treatment with a high anti-tumoral efficacy in small solitary
HCC [79-81]. PEI is highly effective for tumors of =3 cm
in which an 80% CR rate can be expected [82]. Larger and/
or multinodular tumors will less likely achieve a total tumor
necrosis with PEIL, the CR rate being around 50% in tumors
of between 3 and 5 cm, and far lower in larger nodules [82—
84]. Failures are due to incomplete ethanol infiltration
related to inadequate placement of the needle and/or to
the presence of intra-tumoral septa. The combination of
arterial embolization followed by PEI has been claimed to
increase the initial response rate [85], although further
investigations are needed to demonstrate its actual impact
on survival compared to PEI alone.

At present, ethanol injection should be considered the
standard percutaneous technique. Thus, more expensive
and invasive options such as radio-frequency [86], micro-
wave [87], cryotherapy [88] or laser [89] should be
compared with PEI through RCTs assessing not only initial
tumor response, but also long-term survival and costs (Table
3). Radio-frequency thermal destruction (RF) is a promising
technology. It might obtain similar or even better objective
response rates as PEI with fewer sessions, but these benefits
are counteracted by a higher rate of side effects and a lower
applicability of the treatment due to the tumor location [90].

Recurrence after effective percutaneous treatment is as
frequent as after surgical resection (50% at 3 years and
above 70% at 5 years) [83,84,91]. Prevention of recurrence
has been postulated with retinoids [92], intra-arterial G
labeled lipiodol [93], immunotherapy with autologous
lymphocytes activated by interleukin-2 and antibody to D3
[94] and interferon [95]. However, all these promising results
await extensive confirmation and thus additional trials with
these or other agents are encouraged (Table 3).

There are no RCTs comparing surgical resection and etha-
nol injection. While some series report that survival after
percutaneous treatment is usually lower than after surgical
resection [69], some cohort studies have failed to detect a
significant difference [91,96]. Observed differences might be
due not only to a lesser treatment-related benefit, but also to
the functional status of the underlying liver and the presence
of associated conditions or an advanced age that prevented
patients from qualifying for transplantation or resection.
Cohort studies suggest that PEI improves the survival of
Child-Pugh’s A patients with small HCC, in whom the
high rate of CR is associated with a 50% survival at 5 years
[97-99]. Although there is no agreement on the indications
for PEI it can be recommended for the above described
patients when surgery is precluded. Conversely, in subjects
with advanced liver disease (Child—Pugh’s B or C) the treat-
ment of the tumor, even if successful, may not counteract the
grim prognosis due to the underlying cirrhosis.

7.2. Treatment of intermediate-advanced HCC

Surveillance programs for HCC have increased the
proportion of patients diagnosed at an early stage, even
though half of all patients are still diagnosed at an inter-
mediate-advanced tumor stage. This strata is composed by
patients who do not qualify for curative options, but who
have not reached a terminal stage as reflected by a heavily
impaired liver function with intense physical deterioration.
Their 3-year survival may range from 10% to as high as
50% [62,63] and they are the candidates to receive non-
curative loco-regional or systemic treatments. There are
no large RCTs (i.e. including 1000 or more patients)
published in the HCC field. In addition, the few meta-
analyses of pooled data reported [100,101] are hampered
by the heterogeneity of the selection criteria and treatment
schedules, and by the small size of even the best RCTs
included. Around 50 RCTs have been published for HCC
in cirrhosis, but most of them lack a control arm of conser-
vative management. Transarterial embolization and tamox-
ifen administration are the two options that have been best

Table 3
Recommendations for treatment and research in HCC patients

Curative therapies (resection, liver transplantation, percutaneous
treatments) are recommended for patients with early HCC

Multicentre large RCT are needed to assess
Primary and secondary prevention of HCC
Adjuvant therapies for surgical and percutaneous treatments
Comparison of percutaneous treatments
Efficacy of combination of agents and new treatments

Design and end-points of RCT
Primary end-point: survival
Secondary end-points: treatment response and quality of life
Stratification of patients prior to randomization
Inclusion of control groups of untreated patients when assessing
palliative options
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evaluated. Other approaches such as selective radiation
[102] or octreotide administration [103] have been assessed
in single investigations with negative or positive but unreli-
able results.

Six RCTs comparing arterial embolization alone or asso-
ciated with chemotherapy using doxorubicin or cisplatin
with no treatment or suboptimal control therapies have
failed to identify a survival benefit, even in those patients
with local response to treatment [104—109]. The lack of
benefit may be due in part to the fact that the prognosis of
these patients is not only related to the HCC itself, but also
to cirrhosis; in addition, objective responses are not main-
tained as time goes by. Additional large RCTs are needed to
clarify whether differences in the selection of patients or in
treatment schedules, including new agent combinations,
may result in a therapeutic benefit for at least a subgroup
of HCC patients who are not surgical candidates (Table 3).

The administration of tamoxifen, an estrogen receptor
blocker, was initially reported to improve survival in
patients with advanced HCC [110,111]. However, this has
not been confirmed by double-blind [112] large [113] inves-
tigations. Thus, tamoxifen administration should not be
considered an effective therapy and no additional trials are
needed. Anti-androgen therapy is ineffective [114,115]. The
benefits of Interferon reported in Eastern patients [116] have
not been reproduced in the West and the toxicity of this drug
was found to be unacceptably high [117].

The activity of chemotherapy in patients with HCC is
negligible. The selective administration into the hepatic
artery of chemotherapeutic agents mixed or not with lipio-
dol does not increase efficacy, reduce toxicity or improve
outcome [118-120]. Thus, new agents with relevant activity
are needed and will have to be tested within RCTs (Table 3).

In summary, none of the available options offers an
unequivocal survival benefit to patients with intermediate-
advanced HCC. Multicenter RCTs to assess any potentially
effective approach are needed and they should include an
untreated control arm until a therapy with unequivocal
impact on survival is identified.

8. Prevention of HCC

Vaccination against HBV has decreased the incidence of
HCC in areas with high prevalence of this viral agent [121].
Other strategies for primary prevention of HCC (i.e. Olti-
praz [122]) are being tested but no solid data are yet avail-
able. Antiviral treatment for chronic hepatitis decreases the
proportion of patients developing cirrhosis [123] and this
should reduce the long-term incidence of this neoplasm
[124]. When cirrhosis is already established, there is no
evidence supporting a preventive effect of drugs such as
Interferon. The two available RCTs in cirrhotic patients
include a small number of individuals and show opposite
results [125-127]. The analysis of cohort studies comparing
treated and untreated patients suggests a lower incidence of

HCC in treated cases [124,128]. However, the investiga-
tions are flawed because of their retrospective nature, the
bias in selection of candidates to be treated and the hetero-
geneous characteristics of the patients in terms of liver
disease severity and concomitant risk factors for disease
progression and HCC development (age, sex, alcohol
intake, and histological fibrosis). Accordingly, large
prospective RCTs in patients with cirrhosis are needed to
define the role of Interferon or other agents for the primary
prevention of HCC (Table 3).

Appendix A. Members of the EASL panel of experts on
HCC

Michel Beaugrand, Henri Bismuth, Luigi Bolondi, Jordi Bruix, Concep-
ci6 Bri, Andrew K. Burroughs, Massimo Colombo, Erik Christensen,
Antonio Craxi, Francoise Degos, Adrian diBisceglie, Rafael Esteban,
Josep Fuster, Gregory Gores, Masamichi Kojiro, Riccardo Lencioni, Tito
Livraghi, Josep M. Llovet, Peter Neuhaus, Luigi Pagliaro, Gustav Paum-
gartner, Juan Rodés, Didier Samuel, Morris Sherman, and Daniel Shouval.
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