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ABSTRACT

Hepatocellular carcinoma (HCC) accounts for 6% of all cancers worldwide.
In the United States, the incidence is expected to increase due to the
increased rate of hepatitis C viral infection affecting that region. Other
factors that will influence higher incidence rates for HCC include the
persistent presence of alcoholic cirrhosis and the recently recognized corre-
lation between non-alcoholic steatohepatitis (NASH) and HCC. In most
cases, cirrhosis is an integral part of the morbidity and mortality associated
with HCC, and must be accounted for in order to manage patients with HCC
properly. Historically, medical oncologists used the Child-Pugh scoring
system of cirrhosis. However, Child-Pugh only categorizes the cirrhosis and
does not address factors intrinsic to the cancer itself, which is recognized as
a major limitation of that system. The idea of incorporating cancer-related
parameters was developed by several research groups. The Cancer of the
Liver Italian Program (CLIP) score and the Chinese University Prognostic
Index (CUPI) are among many others that were developed and are of great
use for patients with hepatitis C- and hepatitis B-associated HCC, respec-
tively. Many chemotherapeutic agents have been tested in HCC, with
reported response rates between 10% and 15% and no demonstrated
survival advantage. Over the past decade, several molecular targets
involved in the etiology of HCC have been identified. Recently, sorafenib,
an antiangiogenic and Raf kinase inhibitor, has shown a survival advan-
tage. The innovative therapeutic outcomes associated with novel targeted
therapies illustrates the need for biologic and pharmacokinetic end points
to define their optimal doses and therapeutic effects.
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REVIEW ARTICLE

Hepatocellular carcinoma (HCC) accounts
for 6% of all cancers worldwide. It is

the fifth most common malignancy, with an
estimated half million new cases diagnosed
per year globally, and a mortality rate equi-
valent to its incidence.1 In the United States,
an estimated 19,160 new cases of liver
and intrahepatic biliary tumors are expected
to have been diagnosed in 2007.2 This
incidence is expected to increase due to
the increasing rate of hepatitis C infection
that has been seen over the past few
decades in the United States.3 Other
factors that contribute to higher incidence
rates of HCC include persistent presence
of alcoholic cirrhosis4 and the recently
recognized correlation between nonalco-
holic steatohepatitis (NASH) and HCC.
NASH cases are expected to increase in
frequency based on the correlation be-
tween NASH and obesity, a rising epidemic

in the United States.5,6 Medical oncologists
in North America will therefore need to
become more familiar with the diagnosis,
staging, and management of this lethal
malignancy.

EPIDEMIOLOGY
Although the majority (~80%) of new
cases of HCC are reported from the devel-
oping world,7 the incidence, as noted
above, is increasing in economically devel-
oped countries.8 The primary risk factor for
HCC is cirrhosis, particularly cirrhosis at-
tributable to hepatitis B (HBV) and hepa-
titis C (HCV) infections.9,10 In the United
States, a 3-fold increase in the age-adjusted
rates for HCC associated with hepatitis C
occurred— from 2.3 per 100,000 between
1993 and 1995 to 7.0 per 100,000 be-
tween 1996 and 1998.3 This likely reflects
the increasing incidence of hepatitis C

observed in North America during this
time. HBV and HCV account for over 70%
of HCC cases worldwide.10 Alcohol-induced
cirrhosis is another important risk factor,
especially in the western hemisphere,
accounting for 32%–45% of HCC cases in
Italy and the United States.4

The relative risk of death from HCC in
morbidly obese patients is 1.68 times higher
among women whose body mass index
(BMI) equals or exceeds 35 and 4.52
times higher among men with similar BMI
values compared to a reference group
whose baseline BMI ranged between 18.5-
and 24.9. This observation highlights
NASH as an important risk factor.5 In
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addition, El-Serag demonstrated that
diabetes mellitus increases the risk of
developing HCC in patients with other risk
factors, such as excessive alcohol
consumption or hepatitis B or C.6 Morbid
obesity and diabetes have thus been
shown to exacerbate the risk of developing
cirrhosis in patients with established
NASH. The independent contribution of
these risk factors to the increased risk of
cirrhosis in patients without NASH,
however, has not been demonstrated.
Given the high prevalence of diabetes and
obesity in United States, NASH may there-
fore be expected to become a risk factor of
increasing importance.

TREATMENT
Although surgery (partial hepatectomy or
total hepatectomy with orthotopic liver
transplantation) can be curative for local-
ized small liver tumors, therapeutic options
for patients with advanced or metastatic
HCC are limited, and survival in surgically
incurable HCC patients has not increased
significantly over the past 30 years.11 Even
in patients eligible for conventional sys-
temic chemotherapy, response rates are
low (discussed in more detail below), and
a survival advantage with cytotoxic
chemotherapy has not been convincingly
demonstrated. Poor outcomes in HCC may
be attributed both to the molecular
complexity of the cancer and the frequent
coexistence of cirrhosis with associated
liver dysfunction.

Scoring and Staging
From a prognostic perspective, HCC is
essentially two diseases in one, as cirrhosis
is an integral part of the morbidity and
mortality associated with HCC in most
instances. Thus, in addition to staging the
cancer using the pathologic Tumor, Node,
Metastasis (TNM) classification system,
the extent of cirrhosis must be defined to
assess prognosis and treatment options
properly. Historically, medical oncologists
have used the Child-Pugh scoring system
of cirrhosis (Table 1).12,13 A major limitation
of the Child-Pugh system, however, is that
it only categorizes the cirrhosis and does
not address factors intrinsic to the cancer
itself. Okuda and co-workers subsequently
developed a scoring system that takes the
bilirubin, albumin, and ascites parameters

from Child-Pugh and adds it to an assess-
ment of the tumor extent in the liver.14

The idea of incorporating cancer-
related parameters was further developed
by several other research groups. The
Cancer of the Liver Italian Program (CLIP)
score (Table 2)15,16 includes the Child-Pugh
score parameters plus an assessment of
tumor extent in the liver, the presence or
absence of portal vein thrombosis, and the

level of alpha-fetoprotein (AFP). Another
scoring system was developed by Leung
and colleagues from the Chinese University
in Hong Kong. Known as the Chinese Uni-
versity Prognostic Index (CUPI), this system,
like the CLIP score, identifies a number of po-
tentially pertinent prognostic factors (Table
3).17 These include bilirubin, ascites, alpha-
fetoprotein, alkaline phosphatase, tumor
extent as defined by the TNM staging

Table 1. Child-Pugh scoring of liver cirrhosis.

Points

Parameter 1 2 3

Albumin (g/dL) > 3.5 2.8–3.5 < 2.8
Bilirubin (mg/dL) < 2 2–3 > 3
Ascites Absent Slight Moderate
Encephalopathy None I-II II-IV
PT (INR) < 1.7 1.8–2.3 > 2.3

Score A B C

Points 5–6 7–9 10–15

Pugh RN, et al: Brit J Surg 60:646–649, 1973

Table 2. The Cancer of the Liver Italian Program (CLIP) scoring system for HCC.

Points

Parameter 0 1 2

Child-Pugh score A B C

Tumor morphology Uni-nodular & Multi-nodular & Massive or
extension <50% extension <50% extension >50%

Portal vein thrombosis No Yes

AFP (ng/dL) <400 >400

Score 0 1 2 3 4–6

CLIP. Hepatology 28:751–755, 1998 & CLIP. Hepatology 31:840–845, 2000

Table 3. Chinese University Prognostic Index (CUPI) risk groups in HCC.

Parameter Weight (CUPI Score)

Bilirubin (mg/dL) <1.9 0 1.9–2.8 3 >2.9 4

Ascites Present 3

Alkaline phosphatase >200 IU/L 3

TNM Stage I & II –3 IIIa & IIIb –1 IVa & IVb 0

AFP (ng/mL) >500 2

Disease symptoms None –4
on presentation

Risk Group Low Intermediate High

Score –7 to 1 2 to 7 8 to 12

Leung T, et al: Cancer 94:1760–1769, 2002
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system, and the absence or presence of
clinical symptoms on presentation.

The CLIP and CUPI scoring systems,
however, were developed and assessed in
two different populations. Hepatitis C
patients were predominantly involved in
the development of the CLIP score, where-
as hepatitis B patients were primarily
involved in the development of the CUPI
index. An attempt by Leung from Hong
Kong to retrofit the data from their predom-
inantly Asian patient population (with
hepatitis B-associated disease) to the CLIP
scoring system was unsuccessful, leading
to erroneous predictions of outcome.17 This
finding suggests that different scoring
systems might apply to specific patient
populations.

Among other scoring systems are the
Groupe d’Etude et de Traitement du
Carcinoma Hepatocellulaire (GRETCH)
staging system18 and the Japan Integrated
Staging (JIS) Score,19 which is based on the
TNM staging of the Liver Cancer Study
Group of Japan (LCSGJ). Another system
is the Barcelona Clinic Liver Cancer
(BCLC) classification system,20 which was
recently validated prospectively.21 While
the BCLC staging system successfully
separates advanced HCC patients from the
rest, it fails to offer reliable prognostic infor-
mation for this group, and so fails to help
delineate outcomes and appropriateness
of therapy.

A retrospective analysis of patients with
advanced HCC seen by medical oncolo-
gists at Memorial Sloan-Kettering Cancer
Center between 2001–2006 used two
statistical tools, the likelihood ratio and
Akaike Information Criterion,22 to compare
the different scoring systems and help find
out which one is most informative for
survival outcome in this specific population
of advanced HCC seen by medical oncolo-
gists. The GRETCH scoring system perform-
ed best and this was commensurate with
the findings of Collete who came to the
same conclusion independently.23 None-
theless, this conclusion is limited by the retro-
spective nature of this analysis and needs
to be further validated. Despite considerable
concerted efforts, however, no uniformly
accepted scoring system for the HCC/
cirrhosis dyad exists, and, hence, no global
consensus has been developed on the use
of a standard staging system for HCC.

Cytotoxic Chemotherapy
At the time of this writing, no widely
accepted standard approach to chemo-
therapy for HCC exists. Many chemothera-
peutic agents have been tested in HCC,
with response rates ranging between 10%
and 15%, but no survival advantage has
been demonstrated. The most studied
chemotherapeutic agent is doxorubicin. An
initial phase II trial in 1975 reported dra-
matic clinical activity with a 79% response
rate;24 however, investigators have been uni-
formly unsuccessful in replicating those re-
markable numbers in subsequent trials.25-35

One small randomized trial with no
prespecified statistical hypothesis compared
doxorubicin to no chemotherapy.36 A total
of 106 patients with Karnofsky Perform-
ance Status > 50% were randomized to
receive doxorubicin 60 to 75 mg/m2 at 3-
week intervals or to receive no anticancer
therapy. Karnofsky performance status was
well balanced between the two arms. In
this trial, the median overall survival of the
doxorubicin group over the control arm
was approximately 3 weeks—10.6 weeks
for doxorubicin vs. 7.5 weeks with no chemo-
therapy (P = .036). Although this 3-week
median survival difference technically
reached a level of statistical significance,
the trial was fraught with serious method-
ologic flaws. Twenty-five percent of deaths
in the doxorubicin group were considered
treatment-related deaths due to toxicity,
which makes the 3-week survival advan-
tage questionable. Although it can be
argued that management of marrow
suppression and neutropenic septicemia
has improved since 1988, the conclusion
from that trial was that doxorubicin was not
an ideal drug for the treatment of HCC,
which further dampened any enthusiasm
for this as a routine therapeutic approach.

Nevertheless, despite the substantial
limitations of these trials, doxorubicin has
become a default standard of treatment
and serves as a control agent for several
comparative trials evaluating other single
agents or combination regimens.37 Objec-
tive response rates with single-agent
doxorubicin in two recent phase III trials
employing computed tomography (CT)
scanning and modern response criteria
were 10.5% and 4%.38,39 These more
current trials can be considered a more
accurate assessment of true activity, or

lack thereof, of doxorubicin compared to
the results of older trials.

Given the disappointing results of
single-agent therapies, combination regi-
mens have also been investigated. A regi-
men that initially demonstrated promising
phase II activity in HCC is PIAF (cisplatin/
interferon/doxorubicin [Adriamycin]/5-
fluorouracil [5-FU]). This regimen yielded
a response rate of 26% and a median
survival of 9 months in a recently reported
single-arm phase II trial.40 Of the 13
patients (26%) who had a partial response
in that study, 9 underwent surgery, and 4
(9%) were found to have had a complete
pathologic response to chemotherapy.
These promising results led to one of the
few large-scale randomized phase III
studies conducted in patients with ad-
vanced HCC. Yeo and co-workers random-
ized 188 previously untreated patients with
good hepatic function and good perform-
ance status to either PIAF or to single-
agent doxorubicin, with overall survival
(OS) as the primary end point.38 Un-
fortunately, the results of this study were
negative in terms of the specified primary
end point, with median survival of 8.6
months vs. 6.8 months for PIAF and
doxorubicin, respectively (P = .83). The
study did, however, show a doubling of
response rate that trended strongly toward,
but did not achieve, statistical significance;
20.9% for the PIAF arm vs. 10.5% for the
doxorubicin arm (P = .058). The higher
response rate in the PIAF arm was
achieved at the expense of significantly
increased toxicity, particularly related to
myelosuppression and neutropenic fever.

Given the increase in serious toxicity,
and lack of a demonstrable survival bene-
fit, PIAF should not be routinely adminis-
tered to HCC patients in standard practice.
PIAF may be considered for carefully
selected, medically fit patients with good
liver function in whom cytoreduction is
necessary to permit resectability. These
conditions would justify the risk of the high
toxicity of the regimen as an acceptable
trade-off for potentially curative surgery.

Finally, a recently reported phase III
randomized control trial tested the investi-
gational agent nolatrexed as a single drug
vs. doxorubicin in patients with unresect-
able HCC.39 The study was an extension of
two phase II studies of nolatrexed in HCC.41,42
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Results showed a median OS of 5.2 months
for nolatrexed vs. 7.8 months for doxoru-
bicin (P = .0055). It is unknown whether or
not the nolatrexed conferred a negative
survival effect, or was simply inactive.

In summary, cytotoxic chemotherapy
has, at best, modest activity in patients with
HCC, and has the potential for inducing
significant toxicity. No treatment has con-
vincingly demonstrated a survival advan-
tage, even in those medically fit patients
selected for investigational trials. Clearly,
new agents for the treatment of HCC need
to be identified.

Targeted Therapies in HCC
Over the past decade, several molecular
targets involved in the etiology of HCC have
been identified. These include growth fact-
ors, growth factor receptors, and compo-
nents of intracellular signaling pathways that
regulate the cell cycle, cellular survival,
angiogenesis, invasion, and metastasis.43

Targeted agents that modulate growth
factors, growth factor receptors, or kinases
involved in the above pathways may have
therapeutic potential in HCC. Therapies
directed against these targets have shown
benefit in other neoplasms.44 Inhibitors of
epidermal growth factor receptor (EGFR)
and vascular endothelial growth factor
(VEGF) are the two most studied classes of
targeted therapeutics in HCC.

Epidermal Growth Factor Receptor
Inhibitors
The importance of the EGFR pathway in
HCC remains controversial.45,46 Nonethe-
less, as in many other solid tumors,
erlotinib, an EGFR small-molecule kinase
inhibitor, has been tested in a phase II trial
of 38 patients with advanced HCC.47 Prior
chemotherapy was permitted, and 47% of
patients in this study had received prior
treatment. Seventy-one percent of patients
were classified Child-Pugh A (C-P A).
Three partial responses (8%), as defined
by RECIST (Response Evaluation Criteria
in Solid Tumors) criteria, were observed. A
6-month RECIST progression-free survival
(PFS) end point was achieved in 12 of 38
patients (32%), with a median PFS of 3.8
months. Median overall survival was 13
months. As with other tumors, immunohis-
tochemical labeling of EGFR expression
was not associated with outcome. The

most frequent grade 3/4 toxicities were
skin rash (13%), diarrhea (8%), and
fatigue (8%). Because of the limited
number of responses and short progres-
sion-free survival, despite the high number
of C-P A patients who are likely to have
better outcomes, the results of this trial do
not provide sufficient support to recom-
mend the use of single-agent erlotinib in
the routine management of HCC. Cetuxi-
mab, another EGFR inhibitor, has shown
preclinical activity in HCC;48 however, no
clinical trials of cetuximab in HCC have
been reported to date, so routine use
cannot be recommended.

Lapatinib, a dual inhibitor of EGFR
tyrosine kinase 1 and 2 (Her2/Neu), has
also been studied in HCC.49 In a small
phase II trial, 17 patients with advanced
HCC were treated with oral lapatinib at a
starting dose of 1,500 mg/day. Two
confirmed partial responses (12%) were
observed, and 8 patients exhibited some
degree of stable disease. The median PFS
was only 1.8 months, which falls short of
other reported data in the literature.

Inhibitors of the Proangiogenic
Pathway
HCC is a highly vascularized solid tumor,
and VEGF augments HCC development
and metastasis in preclinical models.50

Overexpression of the proangiogenic
platelet-derived growth factor receptor-
beta (PDGFR-β) in vascular endothelial
cells of HCC tumors is associated with a
highly metastatic phenotype, and activa-
tion of either the VEGF or PDGF-β pathway

also activates downstream Raf-1.51 Sora-
fenib is one of the new molecular targeted
agents that inhibits both proangiogenic
(VEGFR-1, -2, -3; PDGFR-β) and tumori-
genic (RET, Flt-3, c-Kit) receptor tyrosine
kinases (RTKs); it also inhibits the serine/
threonine kinase Raf-1 in vitro.52-54 Sora-
fenib has been tested extensively in HCC.
In a phase I trial of sorafenib, a confirmed
partial response was observed in a patient
with metastatic HCC.55

A phase II trial of sorafenib in patients
with advanced HCC demonstrated stabili-
zation of disease (> 16 weeks) in 33.6% of
patients and a partial response in 2% of
patients.56 Median time to progression
(TTP) was 4.2 months and median OS was
9.2 months. Grade 3/4 toxicities potentially
related to treatment included fatigue
(9.5%), diarrhea (8%), and hand-foot skin
reaction (5.1%). Interestingly, central tumor
necrosis was observed in many patients in
the study (Figure 1); however, the clinical
implications of this observation have not yet
been determined. Another finding from this
study worth noting is the significant differ-
ence in TTP in 18 of 33 patients with higher
(2 to 4+) pERK staining vs. those with lower
(0 to 1+) intensity (P = .00034), suggest-
ing the importance of raf inhibition as one
of the mechanisms of action of sorafenib.

In the case of hepatitis C, data have
shown that HCV-1 core protein may result
in high basal activity of Raf-1, increasing
the possibility of oncogenesis.57 In the above-
mentioned study, it was noted retrospec-
tively that patients with evident hepatitis C
as a risk factor have an improved median

Figure 1. Stable disease and “tumor necrosis.”

BASELINE FOLLOW-UP 1 FOLLOW-UP 2

Follow-up 1 Follow-up 2
Baseline 2 months 4 months

Volume cm3 295 342 285

% Necrosis 2.09 53.07 51.03

Abou-Alfa GK, et al: J Clin Oncol 24:4293–4300, 2006
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TTP of 6.5 months vs. 4 months in their
counterpart hepatitis B patients (P = .05).58

These particular findings are of limited
value, considering the retrospective
analysis, small sample size, and subjective
assessment used in immunostaining. Thus,
the actual contribution of this pathway to
outcomes remains to be determined.

Single-agent sorafenib has also been
evaluated in a randomized, double-
blinded, placebo-controlled phase III trial
in C-P A patients with advanced HCC.59

The SHARP (Sorafenib HCC Assessment
Randomized Protocol) trial, was powered
for two primary end points; overall survival
and time to symptomatic progression
(TTSP). The latter end point was assessed
using the Functional Assessment of Cancer
Therapy (FACT) Hepatobiliary Symptom
Index 8 (FHSI8) scale, an eight-question
subset of FACT-Hepatobiliary. Results
demonstrated a statistically significant (P =
.00058) improvement in survival of 44% in
favor of sorafenib (10.7 months) vs.
placebo (7.9 months). The study did not,
however, show any difference in TTSP (P =
.77), which may be related to the relatively
good performance status of the patients on
study— the majority of patients had previ-
ously undergone surgical resection (20%) or
transarterial chemoembolization (TACE)—
or the failure of the FHSI8-TSP instrument
to detect any such difference.

Sorafenib was well tolerated in the
SHARP study, with adverse effects reported
at 52% for sorafenib vs. 54% for placebo.
Grade 3/4 toxicities in the sorafenib vs.
placebo groups included diarrhea (11%
vs. 2%), fatigue (10% vs. 15%), hand-foot
reaction (8% vs. 1%), and bleeding was
less than 1% in both arms. The positive
outcome of the study applied to C-P A
patients with good performance status.
This population represents a large propor-
tion of patients seen by oncologists. In a
retrospective analysis of 187 patients seen
by medical oncologists at Memorial Sloan-
Kettering Cancer Center for advanced or
systemic hepatocellular carcinoma, 80%
had an ECOG performance status of 0-1,
and 67% had a Child-Pugh A score.22

Using sorafenib for patients classified
as Child-Pugh B (C-P B) has not been fully
addressed. In the phase II study previously
mentioned,56 28% of patients were classi-
fied C-P B. In 22 patients from whom

blood samples were drawn for pharmaco-
kinetic analysis, area under the concentra-
tion vs. time curve over 8 hours (AUC0-8)
was comparable between C-P A (25.4
mg•h/L) and C-P B (30.3 mg•h/L) patients.
Cmax values were 4.9 mg/L and 6.0 mg/L in
C-P A and C-P B patients, respectively. Com-
mon adverse events associated with sora-
fenib were similar between C-P A and C-P
B patients. However, cirrhosis worsened
more frequently in C-P B patients. It
remains unclear whether this is a drug-
related effect or disease progression.

A Cancer and Leukemia Group B
(CALGB) study evaluating sorafenib in
patients with solid tumors and hematologic
malignancies and liver or renal dysfunction
reported elevated total bilirubin as a drug-
limiting toxicity in several liver dysfunction
cohorts.60 It is unclear whether this total
bilirubin elevation is due to worsening liver
function caused by sorafenib or simply due
to the inhibitory effect of UGT1A1, to which
sorafenib is a substrate.61 The question will
be answered best in a prospective study
that evaluates sorafenib in patients with
advanced HCC and different degrees of
liver dysfunction, looking at both toxicity
and outcome.

A phase I study evaluated sorafenib in
combination with doxorubicin in 34 pa-
tients with advanced, unresectable solid
tumors, including HCC.62 The combination
was adequately tolerated, without clear
evidence of synergistic toxicity, and with
the full planned doses of each agent being
administered without encountering dose-
limiting toxicity. Interestingly, all four patients
with advanced, progressive HCC who re-
ceived the sorafenib/doxorubicin combina-
tion experienced prolonged stable disease,
remaining on treatment for more than 1 year.

The results of a randomized phase II,
double-blind trial of sorafenib plus doxoru-
bicin vs. placebo plus doxorubicin in chemo-
therapy-naïve HCC patients was recently
reported.63 The primary end point, median
TTP, was superior in the sorafenib/doxoru-
bicin arm (9 months vs. 5 months), and
toxicity profiles were similar for both
groups. As a result, patients on the placebo/
doxorubicin arm crossed over to the
sorafenib combination arm. In this prelim-
inary analysis, TTP and OS in the sora-
fenib/doxorubicin arm appear encour-
aging. This trial supports the growing body

of evidence of the activity of sorafenib in
HCC. However, any synergistic role be-
tween sorafenib plus doxorubicin in HCC
still needs to be further defined.

The anti-VEGF monoclonal antibody
bevacizumab has also been studied in
patients with advanced HCC. Bevacizu-
mab was initially studied as a single agent
in HCC at 5 mg/kg and 10 mg/kg doses.64

Of 28 patients treated, 2 patients had a
partial response and 18 had stable dis-
ease. As per this last report, 6 patients with
stable disease were currently receiving treat-
ment at 3.7+ to 23.3+ months on study.
Median TTP was 6.5 months. Treatment
was discontinued in 4 of the 28 patients
due to serious adverse events, including
one transient ischemic attack, and 3
patients developed serious esophageal
bleeding, which led to a modification of the
protocol to identify and treat esophageal
varices prior to enrollment.65

Bevacizumab was combined with gem-
citabine and oxaliplatin in a phase II trial in
previously treated HCC patients with good
performance status.66 In 30 patients with
advanced HCC, the objective response rate
was 20%, and 27% of patients had stable
disease. Median PFS was 5.3 months and
median OS was 9.6 months. Leukopenia/
neutropenia, elevation of transaminases,
hypertension, and fatigue were the most
common grade 3/4 toxicities. Another
phase II study evaluated the feasibility and
efficacy of intravenous bevacizumab,
oxaliplatin, and capecitabine in 17 patients
with advanced HCC.67 The combination
appeared tolerable, yet no data have yet
been made available regarding efficacy.

Recently, bevacizumab has been tested
in combination with erlotinib in patients
with HCC and CLIP > 3.68 Based on an
intent-to-treat analysis, 7 of 34 patients
responded, and 27 (79.4%) had stable dis-
ease for up to 8 weeks. Median PFS was 9
months, and median OS was 19 months.
Grade 3/4 fatigue and hypertension were
each reported in 15% of patients, and
similar grade gastrointestinal bleeds were
reported in 9%. The outcome of this partic-
ular study is worth exploring further in a
randomized phase III study to determine
the existence of an additive or synergistic
effect of antiangiogenic therapy and a
tyrosine kinase inhibitor in HCC.

Sunitinib, another antiangiogenic agent,
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has also been studied in HCC.69 Of 26
patients treated, 10 (38.5%) showed stable
disease, with a median PFS of 4.1 months.
Another study showed similarly promising
results at a dose of 50 mg, with median TTP
of 21 weeks and median OS of 45 weeks.70

In view of the positive results of the
SHARP study, which showed a 44% im-
provement in survival, targeting the VEGF
pathway appears to be a potentially useful
strategy in treating advanced HCC. Consid-
ering the vascularity of this tumor, however,
a greater degree of antitumor activity might
have been expected.51 Still, the possibility
exists that antitumor activity may be
reflected more in tumor necrosis rather
than actual tumor shrinkage, as noted in
the previously mentioned phase II study of
sorafenib in HCC.56 This phenomenon,
while already reported in the radiology liter-
ature,71 would still require validation as a
measure of response in HCC.

CONCLUSION
The steady rise in incidence of hepatitis C,
the rise in diabetes and morbid obesity-
associated NASH, and the continued sub-
stantial levels of alcohol abuse, comprise
the major risk factors for the increasing
incidence of HCC in the United States.
Understanding the two components of the
disease— the cirrhosis and the cancer
itself— are essential to evaluating and
managing patients with HCC properly.
Currently available cytotoxic chemotherapy
has little proven therapeutic benefit in
HCC. A number of novel agents are under
evaluation. Sorafenib is the first systemic
treatment to demonstrate a survival advan-
tage in the setting of a large, randomized,
controlled phase III study.59 Data from
ongoing trials and future research are
required in order to gain a better under-
standing of the role this agent and others
will play in combination therapies. The
improved outcomes seen with bevacizumab
in combination with erlotinib may be due to
a synergistic effect and suggests that
exploring sorafenib combined with erlotinib
may be a worthy endeavor.

We continue to face many of the logis-
tical challenges that have plagued the
development of therapies for HCC. As
stated above, assessment of response may
be difficult in HCC, due to the frequent
presence of hepatic fibrosis, cirrhosis, and

scarring. No marker, such as alpha-feto-
protein, has been adequately validated as
a surrogate for response. The central necrosis
reported in the phase II study of sorafenib
in HCC also remains an interesting obser-
vation,56 but in the absence of validation as
a correlate for clinical benefit, the useful-
ness of this observation remains unclear.
What is clear is that whatever benefits have
been seen with sorafenib or other targeted
agents have been modest at best. HCC re-
mains a highly lethal disease, and efforts to
develop newer, more effective treatments
must continue to receive high priority.
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