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Abstract

Hepatocellular carcinoma (HCC) is a common cause of cancer mortality worldwide. Whilst local treatments are useful in selected
patients, they are not suitable for many with advanced disease. Here, we review phase II and III trials for systemic therapy of
advanced disease, finding no strong evidence that any chemotherapy, hormonal therapy, or immunotherapy regimen trialled to date
benefits survival in this setting. Many trials were inadequately powered, single centre, and enrolled highly selected patients. From
this review, we cannot recommend any therapeutic approach in these patients outside of a clinical trial setting. Including an un-
treated control arm in clinical trials in HCC is still justified. Every effort should be made to enroll these patients into adequately
powered trials, and promising phase II results must be tested in a multicentre phase III setting, preferably against a placebo control

arm. Prevention of hepatitis B and C remains vital to decrease deaths from HCC.

© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

Hepatocellular carcinoma (HCC) is the third com-
monest cause of cancer mortality worldwide, being re-
sponsible for over 500000 deaths annually [1]. Mortality
rates vary between 1/100000/year in Northern Europe to
over 20/100000/year throughout the Asia-Pacific region
[2]. In the Asia-Pacific region, HCC mortality rates
closely parallel the prevalence of chronic hepatitis B
(HBYV) infection, with the highest rates found in patients
with established HBV-cirrhosis [3]. In Europe, North
America and Australia, the incidence of HCC has
doubled since 1983 despite a falling prevalence of HBV
infection, reflecting the impact of the Hepatitis C (HCV)
epidemic [4-6]. The numbers of HCV-related HCC will
more than double by 2010 [7].

The median survival of HCC is less than 12 months
from diagnosis, reflecting both late presentation and
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lack of effective therapy. Only 10-20% of HCC are
suitable for resection at presentation [8], with a 5-year
recurrence-free survival of only 10-20% [7,9,10]. Hence,
most patients presenting with HCC will eventually
develop advanced disease. Treatments trialled for
advanced disease include cryotherapy, selective inter-
nal radiotherapy with lipiodol 13! or yttrium-90
microspheres, systemic and intra-arterial chemother-
apy, hormonal therapy and immunotherapy. Arterial
chemoembolisation is useful in selected patients
with unresectable disease, and a meta-analysis favoured
this treatment over conservative treatment or sub-
optimal therapies (Odds Ratio (OR) 0.53, 95% Confi-
dence Interval (CI) 0.32-0.89) [11]. However, not
all patients are suitable for chemoembolisation, nor is
it universally available. This review is confined to sys-
temic therapy of advanced disease, and does not include
intra-arterial treatments. We comment on results of
adjuvant post-operative treatment where relevant, but
do not comprehensively address adjuvant therapy,
which has been covered in two recent systematic reviews
[12,13].
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2. Review methods

A Medline search from 1966 to 2003 used the fol-
lowing strategy:

[Exp Carcinoma, Hepatocellular/ or hepatoma.mp or
HCC.mp].

And [advanced.tw or locally advanced.tw or exp
Neoplasm Metastasis/ or metastatic.tw or inoperable.tw
or unresectable.tw].

And [exp Antineoplastic combined chemotherapy
protocols/ or systemic treatment.tw or exp Antineo-
plastic Agents, Hormonal/].

This search was supplemented by targeted searches
for each agent, and searching of the American Society of
Clinical Oncologists (ASCO) online abstract database.
References of review articles were also searched. Trials
of intra-arterial treatments were excluded.

Phase II and III trials were included, as were some
case series where no other information was available.
Case reports and phase I trials were excluded. Over 120
trials were identified. Most were small phase II trials,
and the mean number of patients on study was 47,
falling to fewer than 40 patients when studies of ta-
moxifen were excluded. Only 26 randomised trials were
identified, most being randomised phase II trials rather
than adequately powered phase III trials.

The review findings are discussed as three major
treatment modalities: cytotoxic chemotherapy, hor-
monal therapy and immunotherapy, but we have made
no attempt at meta-analysis.

3. Review findings
3.1. Cytotoxic chemotherapy in HCC

The use of cytotoxic agents in advanced HCC has
been disappointing, with few agents showing response
rates (RRs) above 20%, and none demonstrating con-
vincing survival benefits in the phase III setting. HCC
has a high incidence of expression of the multi-drug
resistance gene (MDR1) and consequent high levels of
P-glycoprotein (P-gp) [14], which is associated with a
poor response to chemotherapy in this disease [15].
Furthermore, many of these patients have underlying
chronic liver disease and impaired hepatic function, in-
creasing the toxicity of standard doses of many
drugs and the difficulty of delivering combination
chemotherapy.

3.1.1. Single-agent and combination doxorubicin
Doxorubicin has been considered one of the most
active agents in advanced HCC since the 1970s. Early
phase II trials and case series reported RRs ranging
from 25% to 100% with single-agent doxorubicin [16—
19]. Subsequent randomised phase I1I studies supported

a higher RR for doxorubicin than 5-fluorouracil (5-FU)-
based regimens [20,21] and etoposide [22], but failed to
show survival benefits. More recent phase II studies and
case series have not shown RRs over 20% [23-26], and in
a single randomised controlled trial of doxorubicin
versus no antitumour treatment in 60 patients, doxoru-
bicin did not show a superior RR or survival [27]. A
meta-analysis showed no significant effect of doxorubi-
cin on l-year survival (Mean difference 3%, 95% CI — 4—
11%) [28], but was confounded by the use of numerous
differing regimens in the non-doxorubicin arms. At-
tempts to modify drug resistance using tamoxifen to-
gether with doxorubicin gave higher RRs in phase 11
testing [29], but no benefit over tamoxifen alone in a
non-randomised comparison [30]. The use of pegylated
liposomal formulations of doxorubicin and daunorubi-
cin has not increased RRs in phase I/IT studies, and
reports of the toxicity profiles of these agents are vari-
able [31-36].

Phase II trials of doxorubicin together with gemcit-
abine, lomustine (CCNU), streptozocin and clofazimine
have not shown RRs or median survivals over those
expected with doxorubicin alone [37-40].

3.1.2. Single-agent and combination epirubicin

Phase II trials and retrospective case series of epiru-
bicin in advanced HCC report tolerable toxicity profiles,
but there are no reports of RRs superior to doxorubicin
[41-43]. The concurrent use of tamoxifen did not in-
crease the RR [44]. Higher RRs have been reported
using epirubicin and etoposide together [45]. In this trial,
most of the 36 patients were Okuda stage I-II, and
patients with bilirubin >51.3 pumol/l were excluded.
Objective responses were seen in 39% of patients, with
decreases in a-fetoprotein (aFP) levels, and a median
survival of 10 months. However, there was considerable
haematological toxicity. The favourable results may be
influenced by the exclusion of hyperbilirubinaemic pa-
tients. This combination has not yet been tested in the
phase III setting. In the adjuvant setting, combination
epirubicin and mitomycin C has shown a non-significant
trend towards improved survival versus no adjuvant
therapy [46]. However, in another adjuvant trial intra-
venous (i.v.) epirubicin plus transarterial chemotherapy
with cisplatin was associated with a worse outcome [47].

3.1.3. Other anthracyclines

RRs of 0-27% have been reported in small phase II
studies of single-agent Mitoxantrone [48-50], and this
agent has been widely used intra-arterially. A single
randomised comparison between mitoxantrone and sin-
gle-agent cisplatin in 69 patients gave a median survival
of 3.5 months in both arms, and no objective responses
to mitoxantrone. A randomised phase III comparison
of the semi-synthetic anthracycline Menogaril versus



1476 A. K. Nowak et al. | European Journal of Cancer 40 (2004) 1474-1484

Interferonf (IFNP) resulted in no objective responses or
survival differences (Median survival 5 vs. 2.5 months
(nonsignificant difference (NSD))) [51]. Oral idarubicin
gave objective responses in 17% of 45 patients in one
study [52], but has not been tested further.

3.1.4. Fluoropyrimidines

5-Fluouracil and related drugs are the most widely
used and active agents in many gastrointestinal malig-
nancies, prompting extensive testing of fluoropyrimi-
dines in HCC. Objective RRs with bolus 5-FU range
from below 10% [20,53,54] to 28% [55]. The combina-
tion of 5-FU, levofolinic acid, and oral hydroxyurea did
not the improve RRs (10%) [56].

However, the fluoropyrimidines are schedule-depen-
dent drugs, with increased activity in other cancers when
given as a continuous infusion rather than a bolus.
Continuous i.v. infusions require permanent i.v. access
and are cumbersome for patients. An alternative is in-
hibition of dihydropyrimidine dehydrogenase (DPD),
an enzyme which degrades 5-FU. High levels of DPD
are normally found in normal liver and HCC. Combi-
nations of DPD inhibitors (eniluracil, uracil) and oral 5-
FU or pro-drugs (tegafur) increase the bioavailability of
oral 5-FU, achieving plasma levels similar to continuous
i.v. infusion [57]. Despite the excellent pre-clinical ra-
tionale, three studies using eniluracil and oral 5-FU
[58,59] or tegafur and uracil [60] have shown no objec-
tive responses. However, in a small randomised phase 11
study of tegafur and uracil versus supportive care, the
treatment group had superior outcomes (RR 18%, me-
dian survival 12 months vs. 6 months P < 0.01) [61].
Furthermore, in a randomised trial, adjuvant oral 1-
hexylcarbamoyl-5-fluorouracil (HCFU) improved re-
currence-free survival in patients with stage 1 disease,
although it was underpowered to detect an overall sur-
vival advantage, suggesting that this approach may have
some activity [62].

Oral capecitabine has been trialled with the same
rationale, producing a RR of 13% with minimal toxicity
[63]. The combination of thalidomide and capecitabine
is well tolerated, with responses in 2 of 11 patients [64].
These preliminary results suggest that capecitabine
could be trialled in combination with other agents.

In an i.v. combination approach, a recent single-
centre study reported a RR of 47% in 38 patients with
advanced HCC using low-dose continuous infusion 5-
FU with low dose cisplatin, with a time to progression
of over 7 months [65]. Any benefits of this regimen
should be confirmed in a phase III trial before it is more
widely adopted.

3.1.5. Anthracyclines plus 5-FU

Results of multi-agent regimens including both
anthracyclines and 5-FU, often with a third agent
(CCNU, teniposide (VM-26), Mitomycin C; PIAF reg-

imen (doxorubicin/5-FU/cisplatin/a-IFN)) have shown
longer median survival times (7-10 months) than many
single-agent studies [66-68]. However, the RRs are not
superior to single agent anthracyclines [69,70], and there
is likely to be selection bias for these more aggressive
regimens. Furthermore, some of these trials included
patients having surgery before or after chemotherapy.
These combinations have not been trialled against best
supportive care or single-agent treatment.

3.1.6. Taxanes

Despite pre-clinical evidence suggesting that the tax-
anes may be useful in HCC [71], they have been little
studied clinically. Paclitaxel is extensively hepatically
metabolised, and should be used cautiously in patients
with hepatic impairment. Paclitaxel in a 3-weekly sche-
dule caused two deaths in 20 patients with HCC, with no
anti-tumour effect [72]. A phase I study of weekly pac-
litaxel was less toxic, giving one partial response in 16
patients [73]. Other studies using paclitaxel are ongoing.
We could not identify any studies using single-agent
docetaxel in HCC, although the North Central Cancer
Treatment Group (NCCTG) is conducting a phase 11
trial of docetaxel and gemcitabine in this setting.

3.1.7. Topoisomerase inhibitors

Irinotecan is active in other gastrointestinal malig-
nancies and in vitro against HCC cell lines [74]. It is
metabolised to the active compound SN-38, which
reaches high concentrations in the biliary system, and
undergoes enterohepatic recycling [75]. One phase II
trial of irinotecan in HCC suggests high toxicity and
minimal anti-tumour activity [76], while a second sug-
gests it is tolerable, but has not yet reported efficacy [77].
Topotecan and cisplatin in combination was inactive
[78] and topotecan with oxaliplatin was toxic in cirrhotic
patients, although less toxic and modestly active in non-
cirrhotic patients [79].

Etoposide is a topoisomerase II inhibitor which has
been extensively trialled in intrahepatic infusional ther-
apy. However, no trials of systemic single agent etopo-
side have a RR over 10% [80-83]. Combining etoposide
with tamoxifen as a putative multidrug resistance
(MDR) modulator, objective responses were reported in
24% of 33 patients with manageable toxicities [84].
These findings have not been confirmed.

3.1.8. Nucleoside analogues

Gemcitabine and cladribine are highly active in vitro
against human HCC cell lines [85]. Although an early
trial of single-agent gemcitabine in HCC showed a RR
of 18% [86], these promising results were not confirmed
by subsequent trials [87-89]. Gemcitabine synergises
with cisplatin and other drugs. However, in HCC,
gemcitabine and doxorubicin did not increase the RR
(12%) over that expected with doxorubicin alone [40].
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Combination cisplatin and gemcitabine may be more
promising, with objective responses of 17 and 21% being
reported in two recent trials [90,91], and 17% of 35 pa-
tients in a retrospective analysis when amifostine was
added to the combination [92].

3.1.9. Cisplatin

Intravenous cisplatin alone has modest anti-tumour
efficacy in HCC (15% RR [93]) but has been extensively
used intra-arterially. Cisplatin-based combinations have
been considered elsewhere in this review.

3.1.10. Thymidylate synthase inhibitors

Raltitrexed and nolatrexed are active in other gas-
trointestinal malignancies, and nolatrexed has been
tested in HCC, with a RR of less than 10% being re-
ported in a phase II trial [94]. A subsequent randomised
phase II trial comparing nolatrexed with doxorubicin
did not produce any objective responses, but showed a
small, non-significant survival benefit for nolatrexed
[95]. A phase IT study of nolatrexed in 48 patients gave a
median survival of 24 weeks, despite a low 3% RR [96].
The survival ““benefits” seen over historical control data
may be due to patient selection; however, a phase 111
trial comparing nolatrexed with doxorubicin is under-
way and should help answer this question.

3.1.11. Other cytotoxics

Numerous new cytotoxic compounds are undergoing
early phase testing in HCC, including irofulven [97],
pegylated arginine deaminase [98], and the epothilone B
analogue BMS-247550 [99], with some early indications
of anti-tumour activity.

In conclusion, despite some high reported response
rates for combination chemotherapy, only one small
randomised phase II trial has demonstrated any survival
benefits, for tegafur and uracil [61]. This is countered by
a small corresponding negative trial, and the results
have not been confirmed in a multicentre setting. Rig-
orous patient selection for these trials and their single-
centre populations suggest that the results are not gen-
eralisable. On the basis of this review, we cannot yet
recommend any single-agent or combination chemo-
therapy approach outside the context of a clinical trial.
The use of an untreated control arm in clinical trials of
chemotherapy in HCC remains justifiable.

3.2. Hormonal therapies

3.2.1. Somatostatin analogues

Somatostatin has direct and indirect effects on tu-
mour growth, and can induce apoptosis, down-regulate
epidermal growth factor (EGF) binding sites, inhibit
insulin-like growth factor-1 (IGF-1) production, inhibit
angiogenesis, and cause tumour hypoxia [100]. Over
40% of HCCs express somatostatin receptors [101], and

octreotide scans are positive in some patients [102].
Thus, there is a good pre-clinical rationale for use of
somatostatin analogues in HCC. In 1998, Kouroumalis
et al. [103] published results of a randomised phase I11
trial of Octreotide versus no treatment in 58 patients
with unresectable HCC without variceal bleeding or
hepatic encephalopathy. The control group had more
patients with larger tumours and advanced Okuda stage,
although the groups were otherwise similar. Median
survival was 13 months for treated patients and 4
months for controls. Octreotide was well tolerated and
over 50% of patients had improved appetite and overall
well-being. This trial generated intense interest in the use
of somatostatin analogues in this disease.

The same group subsequently studied long-acting
somatostatin analogues in a phase II trial in 28 patients
[104]. The treated group had a median survival of
7 months, and were compared with a non-randomised
“control” group, with a median survival of 3.5 months.
Again, 60% of treated patients had an improved
quality of life (QOL), as opposed to 23% of the non-
randomised “controls”. A further report compared pa-
tients treated with long-acting somatostatin analogues
with historical controls, describing increased median
survival from 8 months in “controls” to 15 months in
the treated patients, with an improved performance
status [105].

Other groups have not reproduced these results. A
randomised phase III trial of 70 patients compared
Sandostatin LAR with placebo, with a reported median
survival of 2 months in both arms, and no improvement
in performance status [106]. Of note, over half the pa-
tients on this study received no or one injection of study
drug. Patients on this study had better Okuda and
Child-Pugh scores than those studied by Kouroumalis
and colleagues, making the short median survival
somewhat surprising. However, participants in this
Asian trial had more underlying HBV and portal vein
thrombosis. Three further phase II trials have used long-
acting somatostatin analogues, all reporting RRs under
5% and median survivals from 4 to 9 months ([107,108],
personal communication, Dr J Cebon, Austin Repatri-
ation Medical Centre, Melbourne Australia). Octreotide
scan positivity was not associated with response. So-
matostatin analogues have been unable to fulfil their
early promise, and there is currently no evidence to
support their use outside of clinical trials.

3.2.2. Tamoxifen

The liver contains oestrogen receptors (ERs) with
high affinity for oestradiol and can modulate protein
synthesis in response to circulating sex hormones [109],
and a proportion of HCCs express ERs [110-114]. The
authors recently performed a Cochrane review of ta-
moxifen in advanced HCC, identifying 10 uncon-
founded, randomised trials (Cochrane collaboration, in
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press). Many trials were small and had conflicting results
[115-124]. However, two large, well-designed rando-
mised phase III trials showed no evidence of a survival
benefit for tamoxifen [110,125]. The Hazard Ratio (HR)
for tamoxifen treatment was 1.05 (95% CI 0.94-1.16) on
meta-analysis, arguing against the use of tamoxifen in
advanced HCC or as a control arm in further trials
(Cochrane collaboration, in press).

3.2.3. Other hormonal interventions

HCC commonly expresses variant ERs (VERs), and
whilst tamoxifen does not suppress proliferation in these
patients, megestrol acetate (MA) blocks both wild-type
and vERs [109]. Two small phase II studies of MA did
not give any objective responses, although neither se-
lected for vER expression [111,126]. Villa and colleagues
proposed that MA may only benefit patients whose
cancer expressed vERs, and enrolled 45 such patients
into a randomised placebo-controlled trial, reporting
longer median survival in the MA arm (18 months vs 7
months, P = 0.009) [127]. Treatment was well tolerated
in all of the trials. MA also impacts positively on cancer-
related cachexia and may enhance survival independent
of tumour regression [128]. A multicentre randomised
placebo controlled trial of MA is currently underway
under the auspices of the Asia-Pacific Hepatocellular
Carcinoma Trials Group, with a target accrual of 300
patients. This trial should clarify the role of MA in
advanced HCC, and preliminary results are expected in
mid-2005.

There is also evidence that HCCs express high con-
centrations of androgen receptors [129], can be induced
by androgens [130], and that experimental tumours may
respond to anti-androgen treatment [131]. Androgen
blockade has been tested in two randomised placebo-
controlled trials of a luteinising hormone-releasing
hormone (LHRH) agonist/anti-androgen combination
[132,133], and a phase II trial of flutamide [134], show-
ing no effect on objective tumour response or survival.
A single small phase II trial of cyproterone acetate
in cirrhotic patients with unresectable HCC showed a
RR of 20%, but a short median survival of 3.2 months
[135]. These results have not been replicated, and cy-
proterone acetate has been implicated in the develop-
ment of HCC in a small case series. In a single report,
the aromatase inhibitor anastrozole did not give any
objective responses, nor any indirect evidence of benefit
[136].

In conclusion, despite the excellent pre-clinical ra-
tionale, there is no hormonal therapy in HCC which
could be considered standard, or could form a control
arm for a clinical trial. Any promising results must be
tested in the phase III setting against placebo for evi-
dence of survival benefits, and such a trial is ongoing
with MA. These treatments should not be used in HCC
outside of a clinical trial setting.

3.3. Immunotherapy

Interferons have multiple mechanisms of action, in-
cluding direct antiviral effects, immunomodulatory ac-
tions, and direct and indirect antiproliferative effects
[137]. IFNo is widely used as antiviral therapy for
chronic HBV and HCYV infections. Early phase II
studies of IFNa [138], B [139] and vy [140] did not dem-
onstrate any favourable treatment effects. However, a
randomised phase III trial comparing [FNo with sys-
temic doxorubicin in 75 patients suggested that IFNa
had a superior RR and less systemic toxicity [141]. A
subsequent randomised phase III trial of IFNa vs. no
antitumour therapy in 71 patients reported a statistically
significant doubling of survival (7.5-14.5 weeks) and RR
of 31% in patients on IFNa [142]. However, these results
were not replicated in a later randomised trial of IFNa
vs. no treatment in 58 patients, with a lower RR (7%),
no survival benefit, and problematic toxicity in the
treatment arm [143]. Thus, there is no convincing evi-
dence that single-agent interferons benefit patients with
advanced HCC. In the adjuvant setting, two small
randomised trials suggest that IFNa [144] and IFN
[145] may decrease post-operative recurrence of HCC.
These results must be confirmed in adequately powered,
well-designed trials.

There have been numerous early phase studies of
interferons with chemotherapy, most commonly anth-
racyclines [146-152], showing modest activity, with no
evidence of improved survival, RRs or symptomatic
benefits greater than that expected from chemotherapy
alone. Similarly, studies of interferons with fluoropyr-
imidines or platinum-based chemotherapy are too small
to draw conclusions about efficacy [153], or have not
shown promising results [154,155]. Two exceptions in-
clude a phase I1I randomised trial of IFNa plus cisplatin
versus no treatment, showing a survival advantage for
the treatment arm (8 months vs. 3 months, P = 0.001)
despite a low RR (13%) [156]; and a phase II trial in 29
patients with portal vein thrombosis given methotrexate,
5-FU, cisplatin and IFNa 2b, reporting an ORR of 45%
[157]. However, these results remain to be confirmed. A
recent phase II trial of IFNa 2b and continuous infusion
5-FU reported a RR of 25% and median survival of 19
months in 43 patients [158]. However, 33% of these
patients had the more chemosensitive histology, fibrol-
amellar carcinoma, and some responders underwent li-
ver transplantation or resection after chemotherapy.
Amongst those with HCC, the RR was 14% and median
survival was 15 months.

Other immunotherapy approaches trialled in small
phase II and pilot studies include tumour lysate-pulsed
autologous dendritic cells, tumour necrosis factor o
(TNF o), and Keyhole Limpet Haemocyanin [159]; tu-
mour-specific cytotoxic T lymphocytes (CTLs) or LAK
cells [160]; subcutaneous granulocyte macrophage-
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colony stimulating factor (GM-CSF) with IFNy [161];
and subcutaneous IL-2 with Melatonin [162]. However,
these approaches remain investigational.

In conclusion, there is no convincing evidence that
immunotherapy (alone or in combination with chemo-
therapy) should be used in HCC, other than in clinical
trials.

3.4. Other agents

Other agents and combinations trialled in advanced
HCC, include B-all-trans-retinoic acid [163], thalidomide
[164-167], celecoxib with thalidomide [168], and rofec-
oxib with octreotide [169]. None have reported RRs
over 10%. However, several authors suggest that tha-
lidomide may stabilise disease and provide palliation in
some patients. This approach should be tested against
placebo in a well-conducted randomised trial incorpo-
rating validated quality of life measures before it is
widely used.

4. Conclusions

In reviewing this topic, there is a paucity of large,
well-designed clinical trials in advanced HCC which can
guide therapeutic decisions. The two largest studies re-
viewed did not show benefits for tamoxifen [110,125], a
finding which, although disappointing, will hopefully
prevent the futile prescription of tamoxifen to these
patients. Of the remaining trials, only six were rando-
mised controlled trials with over 100 patients. Simple
statistics suggest that to detect an improvement in me-
dian survival from 6 to 8.5 months, (a HR of approxi-
mately 0.7), a two-arm trial would need to follow
approximately 250 patients for 2 years. Thus, most of
these trials are underpowered to detect such small sur-
vival benefits. Trials of fewer than 100 patients will only
detect a significant difference if the experimental treat-
ment nearly doubles median survival, and it remains
possible that active agents have been discarded after
testing in trials which were not designed to detect such
modest, but realistic, benefits.

Whilst survival benefits are important, if these cannot
be demonstrated, other measures of patient benefit must
be incorporated into clinical trials. Again, these trials
should be randomised, using validated measures of pa-
tient benefit and prospectively defined outcome mea-
sures. The development of a tool assessing ‘“‘clinical
benefit response”, similar to that used in pancreatic
cancer [170], may be useful. Few trials in HCC have
incorporated quality of life tools; however, it is impor-
tant that such tools are thoughtfully applied by inves-
tigators with expertise in this area, to avoid generating
meaningless results.

Another problem in interpreting these trials is the
heterogeneity of the patient populations studied. Entry
criteria differed in each trial, with patients with poor
prognostic factors (large tumours, portal vein throm-
bosis or cirrhosis) commonly being excluded. This
makes it impossible to compare RRs and survival du-
ration between trials, and more difficult to extrapolate
the reported results to a general patient population.
Furthermore, results from South-East Asian popula-
tions may not be generalisable to European and North
American populations, due to differences in aetiology
(HBV vs. HCV) and genetic polymorphisms in drug
metabolism.

From this review, it is clear that there is no systemic
therapy that can be considered standard for patients
with advanced HCC. Every effort should be made to
enrol these patients onto well-designed clinical trials.
Promising results from single-centre phase II trials must
be tested in a multicentre setting, and if the results are
still interesting, in adequately powered multicentre
phase III trials, preferably against a placebo control
arm. There are large numbers of patients worldwide
who could participate in such trials. It is particularly
important that co-operative groups coordinate such
trials in regions where HCC is highly prevalent. Without
rigorous standards in the design and conduct of clinical
trials in HCC, patients will continue to receive ineffec-
tive and potentially toxic therapies on the basis of un-
confirmed results from early phase studies.

Without effective systemic therapies, prevention and
early detection of HCC is paramount. The increasing
availability of HBV vaccination for infants and children
in Africa and South East Asia could prevent up to a
million cases of HCC annually [171,172]. Without an
effective HCV vaccine, prevention of blood-borne, ver-
tical, and sexual transmission is still necessary [173]. The
efficacy of screening high-risk patients with o-FP levels
and ultrasound remains unclear [174], although it may
no longer be possible to test this in a randomised trial.
However, until systemic therapy for advanced HCC
improves, these approaches will do more to prevent
premature death from this disease than chemotherapy,
hormonal therapy or immunotherapy.
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