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1. INTRODUCTION

Globally, hepatocellular carcinoma (hcc) is the third 
most common cause of death from cancer, after lung 
and stomach cancer 1. At least 300,000 of the 600,000 
deaths worldwide occur in China alone, with most of 
the other deaths occurring in sub-Saharan Africa 1. 
In men, hcc is the fifth most common cancer, and in 
women, the seventh most common 2. In the United 
States, hcc has shown an annual increase of 5.4% 
between 2002 and 2006 3. The Canadian Cancer 
Registry reports that the age-adjusted incidence rate 
in men 40–84 years of age was 5.4 per 100,000 in the 
years 1976–1980 and rose to 15.4 per 100,000 in the 
years 2006–2010 4. Rates for hcc in men are projected 
to reach 18.5 per 100,000 by 2015 4. The incidence 
rate for women in Canada is lower, but also shows an 
increasing trend, projected to reach 4.1 per 100,000 
by 2015 4. In Canada, these rates imply the presenta-
tion of approximately 7672 male and 1709 female hcc 
patients per year by 2015 4. Furthermore, modelling 
of liver cancer prevalence and decompensated cir-
rhosis shows that the prevalence of hcc in the United 
States (and likely also in Canada) is predicted to rise 
beyond 2015, with a peak around 2025 5.

Hepatocellular carcinoma is a challenging dis-
ease to treat because it usually appears in the setting 
of underlying liver disease, which means that liver 
function impairment must be monitored before, 
during, and after therapy. Such monitoring is best 
achieved by involving multidisciplinary groups in 
the care of these patients. For that reason, and in 
light of the growing problem of hcc in Canada, a 
group of 17 hcc experts was convened as an expert 
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panel to develop consensus recommendations on the 
management of hcc.

2. METHODS

The expert panel of 17 multidisciplinary specialists 
included 5 medical oncologists, 3 hepatobiliary sur-
geons, 3 hepatologists, 3 radiologists, 2 gastroenterol-
ogists, and 1 pathologist. Members of the panel were 
selected by the Steering Committee, and no members 
were paid an honorarium for their involvement. Fund-
ing for logistics and meeting costs was provided by 
Bayer Canada. Specific topics related to hcc were 
delegated to content experts within the expert panel 
who then systematically reviewed the literature and 
took responsibility for reviewing the draft manuscript 
and the recommendations for each topic.

The systematic review of the literature began 
with a review of reference lists found in relevant 
guidelines on hcc and of suggestions from the panel 
based on proceedings of the American Society of 
Clinical Oncology and the European Society for 
Medical Oncology. The medline database (Janu-
ary 2002–September 2010) was searched, with an 
English-language restriction, for “hepatocellular 
carcinoma” (mesh term) combined with the text 
words “ablation,” “biopsy,” “diagnosis,” “emboliza-
tion,” “epidemiology,” “monitoring,” “pathology,” 
“prognosis,” “recurrence,” “screening,” “staging,” 
“surgery,” “therapy,” and “transarterial chemoem-
bolization.” The search results were filtered to select 
distinct interventions that included appropriate patient 
outcomes and comparisons.

The expert panel was convened on Septem-
ber 12–13, 2010, to review chapter presentations by its 
members and to discuss their evidence-based recom-
mendations. The process of achieving consensus was 
completed after the meeting by online anonymous 
voting. The recommendations were assigned a level of 
evidence (1–5, Table i) and a grade (A, B, C; Table ii) 
by the expert panel. The level of evidence defines the 
strength of the evidence in favour of (or against) the 
intervention. The method for achieving consensus was 
based on a modified version of the Delphi method 8. 
Consensus was defined as agreement by two thirds of 
the expert panel. The consensus methodology used a 
number of cycles of anonymous voting and written 
discussions, managed by an organizational facilitator, 
Core Health Services. The anonymity of the Delphi 
process avoids group bias and conflicts of interest, and 
allows for a thorough and rigorous analysis of each 
recommendation before consensus 8.

3. TOPICS AND RECOMMENDATIONS

3.1 HCC Risk Factors

Hepatocellular carcinoma is 4–8 times more com-
mon in men than in women, and it is associated with 

several important risk factors, notably hepatitis B 
(hbv) and C virus (hcv) infection, specific demo-
graphic factors, cirrhosis, and possibly exposure 
to certain toxins 9,10. Based on prospective stud-
ies comparing non-infected patients with carriers 
of hbv, the risk of hcc is increased by a factor of 
50–100 in hbv carriers 11,12. Chronic hbv infection 
is considered the leading cause of hcc worldwide 10; 
in North America, however, chronic hcv infection 
is the major underlying cause of hcc 5. The effect 
of age is important, in that as populations infected 
with hcv and hbv grow older and the duration of 
infection increases, the risk of hcc also increases 13. 
An increase in nonalcoholic fatty liver disease has 
been identified as a risk factor that will likely fuel 
a continued rise in the incidence of hcc in the fu-
ture, even as hbv and hcv infections become less 
important factors 13,14. The incidence of hcc in cir-
rhosis caused by diseases other than viral hepatitis 
is also high.

3.2 HCC Surveillance

Recommendation 1: Patients at risk for developing 
hcc should undergo screening at 6-month intervals. 
(Level of evidence: 1B)

The definition of the populations at risk for hcc 
that might benefit from screening is important. These 
population groups have been well defined in the 2010 
guidelines from the American Association for the 
Study of Liver Diseases (aasld) 7.

The effectiveness of surveillance was demonstrat-
ed in a single randomized controlled trial performed 

table i Levels of evidencea

Level Description

1A Systematic review with randomized controlled trials

1B Individual randomized controlled trial (with narrow confi-
dence interval)

1C All-or-none case series

2A Systematic review with homogeneity of cohort studies

2B Individual cohort study

2C “Outcomes” research; ecological studies

3A Systematic review with homogeneity of case–control studies

3B Individual case–control study

4 Case series

5 Expert opinion without explicit critical appraisal, or based 
on physiology, bench research, or “first principles,” or de-
scriptive epidemiology

a  Adapted from the Centre for Evidence Based Medicine, Oxford 
Centre for Evidence-based Medicine, Levels of Evidence 6.
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in China 15. That large study (18,816 subjects) used 
a cluster randomization protocol and demonstrated a 
37% relative reduction in hcc-related mortality with 
screening every 6 months using ultrasonography and 
alpha fetoprotein (afp) testing. This improved mor-
tality was achieved with less than 100% compliance 
with the screening schedule 15. The study enrolled 
only patients with chronic hbv, and so its applicabil-
ity to other liver diseases and other geographic areas 
is uncertain.

Several cohort studies also indicate that surveil-
lance results in stage migration—that is, earlier 
diagnosis 16,17. Potentially curative treatments can 
therefore be used much earlier in the disease course 
when they are more likely to achieve optimum results. 
However, this type of study cannot determine whether 
screening lowers mortality from the disease.

In cohort studies in which survival was the end-
point, the group that underwent surveillance expe-
rienced increased survival when lead-time bias was 
taken into account 18.

Recommendation 2: Screening for hcc should use 
ultrasonography alone. (Level of evidence: 2B)

Ultrasonography is more sensitive than any of 
the serology markers, even in patients with cirrhosis. 
The distinction between cirrhotic nodules and early 
hcc can be made using an appropriate algorithm 19 
(discussed later in this guideline). Obese patients 
may not be optimal candidates for surveillance by 
ultrasonography. Several studies have also indicated 
that survival is better after 6-monthly screening than 
after yearly screening.

Computed tomography (ct) imaging is untested 
as a surveillance method. Cost–efficacy analysis 
in the United States suggests that the incremental 
cost–effectiveness ratio for surveillance with both 
ultrasonography and ct imaging compared with ul-
trasonography alone may exceed $300,000 20, making 
ct imaging for surveillance a very expensive option.

The best-studied serology test for hcc is afp 7. The 
only randomized trial of screening used a combina-
tion of ultrasonography and afp 15. Most studies that 
have investigated the use of afp were performed in 
patients known to have hcc 21,22, and the data there-
fore cannot be extrapolated to surveillance studies 
because the performance characteristics of afp will 
not be the same in patients with a 4-cm cancer as in 
those with a 1-cm or smaller tumour. In screening 
for smaller cancers, the sensitivity and specificity of 
afp is inadequate for general use 21,22. Des-gamma 
carboxyprothrombin is slightly more sensitive, but 
still inadequate as a surveillance test 22, and afp-l3 
(an isoform of afp) is even less sensitive than afp. 
Furthermore, all three markers indicate advanced 
disease 23–25 and thus cannot be effective in uncover-
ing early-stage disease.

In most studies, the sensitivity of afp as a screen-
ing test for hcc is only 60% 21,26–33. More recently, 
two studies again suggested that afp is an inadequate 
marker for hcc surveillance. The Hepatitis C Anti-
viral Long-Term Treatment Against Cirrhosis study 
evaluated afp concentration at hcc diagnosis and 12 
months before diagnosis 34. Using a 20 ng/mL cut-off 
at the time of diagnosis (that is, known cancer), the 
sensitivity of afp was 61%. At a cut-off of 200 ng/mL, 
sensitivity was only 22%. Another recent study from 
the United States assessed the utility of afp screening 
in 417 patients with hcc (again, established cancer) 
and 417 controls with cirrhosis 22. Overall, afp sen-
sitivity was only 67%.

When various population groups are analyzed, 
approximately 20% of patients with cirrhosis will 
have an afp exceeding 20 ng/mL even without hcc. 
In people positive for the hbv surface antigen, 13% 
will, over 7 years, develop an afp level greater than 
20 ng/mL even without liver cancer 22. Similarly, 
in those with hcv, 14% will, over a similar period, 
develop an afp level greater than 20 ng/mL in the 
absence of hcc 33. In summary, more than 90% of 

table ii Barcelona Clinic Liver Cancer (bclc) staging system for hepatocellular carcinoma (hcc)a

bclc stage Tumour stage cp
class

ecog
ps

Recommended therapy

Very early (0) 1 hcc < 2 cm A 0 Resection  
Transplantation 

rfa
Early (A) 1 hcc < 5 cm or

3 nodules < 3 cm
A or B 0

Intermediate (B) Multinodular A or B 0 tace

Advanced (C) Portal invasion, N1, M1 A or B 1–2 Sorafenib

End-stage (D) Any C >2 Symptomatic treatment

a  Adapted from the 2010 American Association for the Study of Liver Diseases guidelines 7. Treatment options for bclc stage 0 and A are 
determined by the presence or absence of increased portal pressure or bilirubin (or both) with or without associated diseases.

cp = Child–Pugh; ecog = Eastern Cooperative Oncology Group; ps = performance status; rfa = radiofrequency ablation; tace = transarterial 
chemoembolization; N1 = nodes; M1 = metastasis.
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the time, elevated afp found during surveillance is 
not related to cancer.

Surveillance for hcc requires not only screening 
tests, but also a well-defined institutional program or 
process with established quality control procedures 7.

3.3 Diagnosis of HCC

Recommendation 3: For patients with lesions in 
the liver that are not clearly hemangioma, the lesions 
should be investigated using the algorithm described 
in the 2010 aasld guidelines (Figure 1). (Level of 
evidence: 2B)

This recommendation applies to patients who 
have a high pre-test probability of hcc—that is, pa-
tients with cirrhosis, and patients with other hcc risk 
factors 7. Other groups of patients should be evaluated 
using clinical judgment 7.

In the confirmation of hcc, radiologic diagnostic 
criteria are very specific when present 35–37. Arterial 
phase hypervascularity and venous phase or late phase 
washout are highly specific for hepatoma. When those 
features are present, the diagnosis can be made without 
biopsy 38,39. Diagnosis of lesions smaller than 1 cm 
is very difficult. Most of these lesions are cirrhotic 
nodules, and very few turn out to be cancerous. Of 
the nodules that are malignant, most are slow grow-
ing, and so diagnosis is not urgent. Therefore, for 
these small lesions, observation over time is all that 
is required. Nevertheless, it is recommended that this 
surveillance occur more frequently than the usual 
6-monthly interval: approximately every 3 months 
is appropriate 7. Surveillance should continue until 
stability is assured—that is, for 18–24 months.

For lesions smaller than 1 cm that are clearly not 
hemangioma, the sequential use of ct and magnetic 
resonance (mr) imaging is highly specific 40,41. How-
ever, if neither imaging method shows the typical 
features of hcc, then a biopsy is required.

Contrast-enhanced ultrasonography has been 
shown to be highly accurate in diagnosing hcc in 
cirrhotic livers 42; however, other studies have cau-
tioned that contrast-enhanced ultrasonography alone 
should not be used for the diagnosis of hcc because 
similar patterns of enhancement may be seen with 
intrahepatic cholangiocarcinoma 43.

3.4 Pathology

Recommendation 4: To increase diagnostic accu-
racy, all nodular lesions that are not clearly hcc should 
be tested using an ancillary panel of immunostains: 
heat shock protein 70 (Hsp70), glypican 3 (Gpc3), and 
glutamine synthetase (gs). (Level of evidence: 2B)

Despite advances in the histology criteria for 
distinguishing early-stage well-differentiated hcc 
from high-grade dysplastic nodules (hgdn), difficult 
cases remain in which ancillary techniques based 
on immunostaining can be helpful in making the 
histologic diagnosis of hcc. Immunohistochemi-
cally, Gpc3 is a marker of malignancy in hcc 44–46. 
Its reported sensitivity and specificity are 77% and 
96% respectively. Tests for Gpc3 tend to be nega-
tive in hgdn and positive in hcc. A few caveats are 
required with the use of Gpc3 for hcc diagnosis. In 
extremely well-differentiated hcc, Gcp3 sensitivity 
drops to about 50% 47. Expression of Gpc3 can occur 
in benign liver tissue with active hcv and with very 
active necro-inflammatory injury 48.

The Hsp70 protein is produced by a class of 
genes implicated in tumorigenesis and regulation of 
the cell cycle and apoptosis 49,50. In early hcc, HSP70 
is upregulated, and in advanced hcc compared with 
early hcc or in early hcc compared with precancerous 
lesions, it is significantly overexpressed 51. In most 
hccs (but not in nonmalignant lesions), Hsp70 is im-
munoreactive. The diagnostic sensitivity of Hsp70 in 
resection specimens for hcc is 70% 50.

Beta-catenin activates gs. Activating muta-
tions of the beta-catenin gene and overexpression 
of gs are frequent pathogenetic events in hcc 52,53. 
A stepwise increase in gs immunoreactivity is 
observed from hgdn to early hcc and thence to 
advanced hcc 54. Specificity is increased when im-
munostaining is diffuse with strong intensity 55. In 
a recent study, it was suggested that, using a panel 
of the Gpc3, Hsp70, and gs markers, the presence 
of at least 2 positive markers (regardless of which 
2) increases the diagnostic sensitivity to 72%, with 
100% specificity for hcc 55.

Recommendation 5: Biopsy for hcc should be a core 
biopsy and not a fine-needle aspirate. A non-targeted 

figure 1 Diagnostic algorithm for suspected hepatocellular car-
cinoma (hcc). Adapted from the 2010 American Association for the 
Study of Liver Diseases guidelines 7. us = ultrasonography; mdct = 
multi-detector computed tomography; mri = magnetic resonance 
imaging; ct = computed tomography.
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biopsy of adjacent non-tumorous liver for comparison 
purposes may be helpful. (Level of evidence: 5)

A negative biopsy of a nodule does not exclude 
the possibility of hcc. A negative biopsy of an ana-
tomically visible nodule requires expert review or a 
second opinion, or both. Patients with liver nodules 
that are negative on biopsy require continued ultra-
sonography follow-up at short intervals. If the size or 
character of the lesion changes, the patient requires 
re-investigation with contrast-enhanced imaging or 
a repeat biopsy.

The recently published consensus opinion on the 
histologic diagnosis of early hcc from the Interna-
tional Consensus Group for Hepatocellular Neoplasia 
defined the characteristics of low- and high-grade 
dysplastic nodules 56,57. Their criteria should be ap-
plied in all cases of uncertainty.

3.5 Staging

Recommendation 6: The preferred staging system 
is the Barcelona Clinic Liver Cancer (bclc) staging 
system. It takes into account the anatomic extent of 
tumour, liver function, and the patient’s performance 
status. (Level of evidence: 2B)

Since 1975, at least 16 staging systems have been 
proposed for hcc 58. Several are widely known or well 
disseminated. The bclc staging system is endorsed by 
the aasld 7,59, the European Association for the Study 
of the Liver, and the European Society for Medical 
Oncology, and it has been externally validated 60. 
Table ii illustrates the stages of the bclc system.

The bclc system has many advantages. It is the 
only staging system that incorporates tumour stage, 
liver function (as measured by the Child–Pugh score), 
and health status as measured by Eastern Coopera-
tive Oncology Group performance status. It is also 
the only staging system that comes with treatment 
recommendations. The use of the bclc system has 
become widespread in Western countries, and the 
bclc system has therefore become the de facto stag-
ing system of choice for many studies of new drugs, 
making its use necessary when outcomes of various 
studies are being compared.

Unfortunately, the bclc system is not entirely 
comprehensive. As a treatment algorithm, it does not 
recognize the role of liver transplantation for patients 
with advanced liver failure (Child class C is considered 
end-stage in bclc) or the role of chemoembolization for 
large single tumours. It also considers failed therapy to 
advance the stage of the disease. Thus, a patient with 
failed chemoembolization (bclc stage B) becomes a 
candidate for treatment for bclc stage C disease.

3.6 Treatment

3.6.1 Surgical Resection
Recommendation 6: Patients with bclc stage 0 
disease—and some patients with bclc stage A disease 

with single lesions or with up to 3 lesions that are 
anatomically in close proximity (for example, satel-
lites)—can undergo surgical resection if the future 
liver remnant demonstrates adequate function. (Level 
of evidence: 2B)

Recognizing that most patients in Western coun-
tries will develop hcc in the setting of cirrhosis, 
suitability for surgical resection depends in large part 
on the function of the liver remnant after resection. 
Resection is generally reserved for patients with a 
Child–Pugh score of 6 or lower (Child class A) 61. 
Assessment of the functional reserve of the remnant 
is an inexact science. However, various groups have 
used the presence of portal hypertension, elevated 
bilirubin, or altered indocyanine green clearance as 
markers of poor functional reserve; the presence of 
those signs therefore constitutes a contraindication to 
resection in most patients 61,62. Portal hypertension is 
determined by a hepatic vein pressure gradient greater 
than 10 mmHg, by splenomegaly and a platelet count 
lower than 100×109/L, or by significant esophageal 
varices 61. None of these methods of assessing liver 
reserve has been properly validated, but all are in 
common use nonetheless.

The presence of tumour invasion into the main 
portal vein or into the left or the right portal vein is 
also a contraindication to resection, primarily because 
of the very high rate of recurrence after resection. 
Patients with branch portal vein invasion may have 
a lower rate of recurrence, but given the lack of an 
adequate assessment of recurrence in this population, 
no recommendation can be made for or against resec-
tion in such patients.

Surgery in patients with Child class B cirrhosis 
is possible 63, but the survival rate is lower than with 
liver transplant, and transplantation is therefore a 
better option for these patients 7.

In patients with marginal liver function, there 
have been attempts to improve the function of the 
liver remnant by embolization of the portal vein on 
the side of the tumour 64. In theory, this procedure 
causes atrophy of the lobe containing the tumour and 
hypertrophy of the contralateral lobe. This result can 
be demonstrated after embolization, but it does not oc-
cur in all patients. Whether this procedure can convert 
a patient from a nonsurgical into a surgical candidate 
with an outcome equivalent to that in patients who 
do not need embolization is not clear 64. Nor has it 
been demonstrated that this form of therapy has a 
better outcome than transplantation or transarterial 
chemoembolization (tace).

The use of neoadjuvant therapy before resection 
for hcc is not recommended. Neoadjuvant therapy 
may adversely affect liver function and disadvantage 
patient outcome. Three randomized controlled trials 
of neoadjuvant treatment have been performed 65–67. 
In one study, the tace group experienced an overall 
survival worse than that in the control group 65. In the 
two other trials, no survival benefit was associated 
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with tace 66,67. This high level of evidence indicates 
that there is no support for the use of neoadjuvant 
tace for resectable hcc.

Recurrence of hcc after surgical resection re-
mains a major problem, with approximately 70% of 
patients experiencing a recurrence within 5 years of 
their surgery 61. Unfortunately, no role for adjuvant 
therapy after surgical resection has been established 
to reduce this risk of recurrence or to improve overall 
survival 68. In three trials, transarterial chemotherapy 
or tace was delivered postoperatively, with one trial 
achieving a mild increase in overall survival and the 
other two trials showing no difference 69.

Small randomized controlled trials in which 
systemic chemotherapy was used postoperatively 
resulted in lower survival in the treatment groups 
than in the control groups 70.

3.6.2 Liver Transplantation
Recommendation 7: Patients with bclc stage 0 or 
stage A disease are candidates for liver transplanta-
tion. (Level of evidence: 2B)

Patients with good liver function and bclc stage 0 
or stage A hcc are candidates for resection and for liver 
transplantation (lt). Transplantation has the advantage 
of treating both the cancer and the underlying cirrho-
sis, and recurrence rates are typically less than 15% 
at 5 years if the Milan criteria (a single lesion 5 cm or 
smaller in diameter, or up to 3 lesions, none larger than 
3 cm) are used for patient selection 71,72. The treatment 
that should be offered depends on circumstances in 
the individual transplant centre 61. In Canada, the wait-
ing time for lt is such that resection is often a better 
choice, although this approach does not preclude the 
possibility of salvage transplantation at a later stage. In 
patients with poor liver function (Child–Pugh class B 
or C), in whom resection is not possible, transplanta-
tion is the best option. To keep patients within listing 
criteria while they await lt, tace or radiofrequency 
ablation (rfa) are often used, although strong evidence 
to support this practice is lacking 73.

Expansion of listing beyond patients who meet 
the Milan criteria generally results in higher recur-
rence rates and therefore in survival rates that are 
lower than those for patients who meet the Milan 
criteria 72,74,75. Nonetheless, based on experiences at 
some Ontario and Alberta centres, the survival rates 
for extended-criteria lt are acceptable 76,77. Whether 
the criteria should be thus expanded for transplanta-
tion in hcc is a matter of choice for the individual 
transplant centre, taking into account the current wait 
time, drop-out while on the wait list, and the effect 
that failed transplantation for hcc has on the overall 
mortality of all patients in the program.

Downstaging is the process of taking hcc that 
is beyond the listing criteria by extent of disease on 
imaging and attempting to reduce the size of the tu-
mour to fall within listing criteria. Although several 
reports have described downstaging to meet study 

entry criteria, the treatments applied and the outcome 
measurements used have been so heterogeneous as 
to make interpretation of the results impossible 78. 
Downstaging is therefore not currently recommended 
outside of experimental protocols. Simply reducing 
the size of the tumour is unlikely to change its biol-
ogy, and larger tumours are associated with a higher 
risk of post-transplant recurrence.

3.6.3 Radiofrequency Ablation
Recommendation 8: Patients with a single hcc 
nodule smaller than 2.5 cm are ideal candidates for 
radiofrequency ablation. (Level of evidence: 2B)

Radiofrequency ablation can also be used for 
patients with hcc up to about 4 cm who are not can-
didates for resection or transplantation. There are no 
data indicating that rfa is superior to resection or tace. 
The more a lesion exceeds about 2.5 cm in size, the 
lower the complete ablation rate, and the higher the 
recurrence rate 79. Similarly, more than 1 lesion can 
be treated, but in the presence of more than 3 lesions, 
the likelihood of complete ablation declines. These 
patients may be better managed by other forms of 
therapy, although there are no available data to sug-
gest which treatment might be superior. For lesions 
2 cm or smaller discovered by hcc surveillance, rfa is 
ideal; the procedure has a high complete response rate 
(97%), a low complication rate (2%), and an overall 
5-year survival of 68% (in patients who would been 
surgical candidates) 80.

In a randomized controlled trial in patients with 
lesions suitable for either resection or rfa, overall 
survival was not different between the two treatment 
arms 81. However, a meta-analysis that included 
nonrandomized controlled trials found that disease 
recurrence rates were significantly lower with resec-
tion than with rfa 82.

Radiofrequency ablation has some disadvantages. 
If the lesion is near a large vessel, the heat-sink effect 
might make the lesion difficult to ablate completely. 
Lesions that are on the edge of the liver might also 
be more difficult to ablate without causing intra-
peritoneal spread. Such lesions are best approached 
through solid liver, rather than directly. Overall, the 
risk of tumour seeding has been estimated to be less 
than 1% after rfa 83.

Radiofrequency ablation can be safely delivered 
percutaneously as an outpatient procedure. Occa-
sionally, a laparoscopic approach may be necessary 
for better access to the lesion or to protect adjacent 
structures. Microwave-based thermal ablation may be 
an alternative when heat sink is a concern.

Percutaneous ethanol injection is not as effective 
as rfa (Level of evidence: 1A), as attested by meta-
analyses of randomized controlled trials 84,85, but it 
can be used (for example) in patients in whom a heat-
sink effect is a concern or in conjunction with rfa.

There is no good evidence to support the routine 
use of combined tace and rfa, but a meta-analysis of 
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controlled trials suggests a benefit of percutaneous 
ethanol injection and tace in combination 86.

3.6.4 Transarterial Chemoembolization
Recommendation 9: Transarterial chemoemboliza-
tion is the treatment of choice for patients who have 
bclc stage B disease. (Level of evidence: 1A)

Two randomized controlled trials published in 
2002 were the first to demonstrated a survival advan-
tage of tace in patients with unresectable disease 87,88. 
Subsequently, two meta-analyses confirmed the 
benefits of tace over no treatment, establishing tace 
as the standard of care for bclc stage B patients 89,90.

There is no consensus regarding the chemothera-
peutic agent or the embolizing agent to be used 90. 
There is also little agreement about the frequency or 
the number of treatments.

Few data are available for patients with vascular 
invasion. However, given that the survival of those 
patients is so much worse than that of patients with 
no vascular invasion, it cannot be assumed that the 
survival advantage for the latter patients will translate 
to those with vascular invasion. Furthermore, such 
patients are candidates for sorafenib (discussed later 
in this section).

The data supporting bland embolization is not 
as solid 90, and therefore no recommendation can be 
made for or against that procedure. However, given 
that these patients would be candidates for tace, and 
that tace confers a survival advantage, tace is the 
preferred treatment.

Recent improvements in tace technology has 
involved the use of drug-eluting beads. These beads 
accomplish both delivery of a chemotherapeutic agent 
and embolization of distal vessels. A randomized 
control trialled found that drug-eluting beads were not 
superior to conventional tace, but may be associated 
with fewer side effects 91.

3.6.5 Systemic Therapy
Recommendation 10: Sorafenib is indicated as the 
standard of care for systemic treatment in bclc stage C 
hcc. (Level of evidence: 1B)

Sorafenib was the first targeted therapy devel-
oped for the treatment of hcc. This drug is an oral 
multi-targeted kinase inhibitor of vascular endothelial 
growth factor receptor, platelet-derived growth factor 
receptor-β, Raf-1, B-Raf, and C-Raf.

Randomized trials with sorafenib have demon-
strated an improvement in survival of about 2–3 
months in patients with advanced hcc 92,93. Although 
this improvement seems minor, it is approximately 
the same as that seen in some forms of treatment for 
other cancers.

Level 1 evidence for sorafenib exists only in 
patients with Child class A cirrhosis. It appears to 
be safe in Child class B cirrhosis, but there is as 
yet no evidence of benefit in this population with a 
poorer prognosis (median survival of approximately 

4 months) 94. Many newer targeted agents are at vari-
ous stages of evaluation in hcc. It is noteworthy that 
sunitinib, a inhibitor of vascular endothelial growth 
factor receptor more potent than sorafenib, was found 
to be inferior to sorafenib—with respect to both over-
all survival and tolerability—in a direct comparison 
in a phase iii randomized trial 95.

Standard systemic chemotherapy has not been 
demonstrated to be effective in hcc and is not gener-
ally recommended. Doxorubicin in combination with 
sorafenib was shown to be superior to doxorubicin 
alone in a recent phase ii trial 96. A phase iii trial 
to determine if combination therapy is superior to 
sorafenib alone is under way. Some chemotherapy 
regimens are undergoing further evaluation in tri-
als with more homogeneous patient populations 
than were studied previously. Internationally, drugs 
such as doxorubicin, gemcitabine, or cisplatin, and 
oxaliplatin-based regimens are used, often in the 
second-line setting. In the absence of a clearly dem-
onstrated clinical benefit, enrolment in a clinical trial 
is a preferred option for these patients.

Similarly, there is no benefit with tamoxifen (level 
of evidence: 1A) 89 or octreotide (level of evidence: 
1A) 97 in advanced hcc.

3.6.6 Radiation
Recommendation 11: The evidence is insufficient 
to support recommendations for internal or external 
radiation for hcc patients. (Level of evidence: 4)

The evidence is insufficient to support recommen-
dations in favour of 131I lipiodol internal radiotherapy 
or conformal external-beam radiotherapy. Internal 
radiotherapy with transarterial radioembolization 
(tare) is a promising technique in which beads or resin 
particles labelled with beta-emitting radiation (90Y) 
are injected into an artery feeding the tumour. This 
procedure can induce significant tumour necrosis, and 
case series have suggested reasonable outcomes in bclc 
stage B and C patients 98. Unfortunately, no randomized 
controlled trials with these agents have been conducted, 
and it is unknown whether they are superior to other 
forms of treatment for equivalent-stage disease. Ran-
domized trials with external-beam radiation and tare 
are planned based on promising phase ii data.

3.7 Prognosis

The prognosis of patients with hcc depends on tumour 
stage, liver function, and performance status. A multi-
variate analysis of 72 studies found that these impor-
tant predictors correlated with survival: portal vein 
thrombosis, tumour size, elevated afp, Child–Pugh 
class, bilirubin level, and clip (Italian Investigators 
for Cancer of the Liver Program) score 99. A meta-
analysis of survival rates for the untreated patients in 
randomized controlled trials identified performance 
status, Child–Pugh score, and portal vein thrombosis 
as important prognostic factors 100.
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Prognosis also largely depends on the type of 
therapy that can be administered for hcc (Figure 2):

• Carefully selected patients undergoing curative 
treatment options for bclc stage 0 or A may have 
a 5-year survival after therapy of approximately 
70%. That rate includes carefully selected patients 
undergoing surgical resection 61, those with small 
tumours (2 cm or smaller) undergoing rfa 80, and 
patients who undergo liver transplantation within 
the Milan criteria 72.

• Patients with intermediate-stage hcc (bclc 
stage B) have a median survival of 16 months, 
which increases to 20 months with tace 89,90.

• Patients with advanced-stage hcc have a median 
survival of 8 months, which increases to 11 
months with the use of sorafenib 92.

• Patients with hcc who present with advanced liver 
failure (Child–Pugh class C), and who are not 
candidates for transplantation, typically survive 
only 3 months on average. They should be offered 
palliative care only 7.

3.8 Treatment Algorithm

The treatment algorithm proposed here is based on the 
bclc staging system 7 and the Alberta hcc algorithm 101. 
It takes into account tumour stage, Child–Pugh clas-
sification, and the answers to several important clinical 
questions related to liver function or patient status. 
These factors are then linked to recommended treat-
ment options and to prognosis, which includes the 
estimated 5-year survival for curative options and the 
estimated median survival after palliative treatments 
in properly selected patients (Figure 2).

Patients with bclc stage 0 or A disease are can-
didates for resection, rfa, or transplantation. The 
preferred treatment option for patients with advanced 
liver failure (Child–Pugh class B or C) is lt, because 
it treats both the cancer and the cirrhotic liver, and it 
has the lowest recurrence rates. Because of donor or-
gan shortages, resection is preferred to lt for patients 
with preserved liver function and no significant portal 
hypertension. Ideally, rfa should be reserved for small 
tumours (2.5 cm or smaller), in patients who are not 

figure 2 Management of hepatocellular carcinoma (hcc) in a patient with cirrhosis. Modified from the 2010 American Association for the 
Study of Liver Diseases guidelines 7 and the Alberta hcc Algorithm 101. bclc = Barcelona Clinic Liver Cancer; pvi = portal vein invasion; 
N1 = nodes positive; M1 = metastasis; ht = portal hypertension; lt = liver transplantation; ecog = Eastern Cooperative Oncology Group; 
pvt = portal vein thrombosis; rfa = radiofrequency ablation; tace = transarterial chemoembolization.
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surgical candidates because of portal hypertension or 
liver failure (Child–Pugh class B) and not transplan-
tation candidates because of age or comorbidities. 
Radiofrequency ablation is an alternative to resection 
in some patients, although recurrence rates are higher 
after rfa than after resection.

The dotted lines in the algorithm recognize that, 
by institutional protocol, several Canadian lt centres 
offer transplantation for patients who exceed the 
Milan criteria (single tumour 5 cm or smaller, or 3 
tumours all 3 cm or smaller) 76,101 and that tace has 
a potential role in these patients while they await lt.

For patients with bclc stage B disease and with 
large or multifocal hcc (that is, they exceed the Mi-
lan criteria), tace is the preferred treatment option, 
provided that performance status and liver function 
are reasonable 91. Transarterial chemoembolization 
can be performed in selected Child–Pugh class B 
patients, but should be avoided in patients with poorly 
controlled ascites and in those with a main portal 
vein thrombosis 90.

Sorafenib is the standard of care for advanced 
bclc stage C disease, and in bclc stage B patients 
in whom tace has failed or who are not candidates 
for that procedure. Level 1 evidence for the ef-
ficacy of sorafenib is available only for patients 
with Child–Pugh class A cirrhosis and a reasonable 
performance status 92.

Patients may progress to bclc stage D if their 
performance status is poor or if they are Child–Pugh 
class C and not candidates for lt. These end-stage 
patients should be offered best supportive care only.

4. FUTURE DIRECTIONS

Currently, several open clinical studies are actively 
recruiting patients with advanced hcc. Because 
sorafenib is the standard of care in advanced disease, 
it should be used as the comparator arm in phase iii 
studies 102. New agents should also be evaluated as 
second-line therapy after sorafenib failure.

Sorafenib is also being evaluated in combination 
with tace for bclc stage B patients [space (Sorafenib 
or Placebo in Combination with Transarterial Che-
moembolization) study] and as adjuvant therapy to 
reduce the risk of recurrence after curative-intent 
surgery or rfa [storm (Sorafenib as Adjuvant Treat-
ment in the Prevention of Recurrence of Hepatocel-
lular Carcinoma) study].

Well-conducted randomized controlled trials 
are needed to determine the relative roles of rfa and 
resection in bclc stage 0 patients, to evaluate the 
role of locoregional therapy in bclc stage A patients 
awaiting transplantation, and to compare tare with 
tace in bclc stage B patients and tare with sorafenib 
in bclc stage C patients.

Finally, gene expression signatures that are as-
sociated with poor prognosis in hcc patients with 
cirrhosis have been identified 103. Researchers have 

subclassified hcc according to these gene profiles 104, 
which will allow for future tailoring of therapy to 
individual patients.

5. CONCLUSIONS

The incidence of hcc is increasing in Canada, and 
high-risk populations should undergo screening 
with abdominal ultrasonography every 6 months. 
Contrast-enhanced imaging with ct or mr imaging 
is usually sufficient to establish the diagnosis of hcc. 
If a biopsy is required, review by an expert patholo-
gist and use of an ancillary panel of immunostains 
can help to improve the diagnostic accuracy. The 
bclc staging system is preferred because it takes 
into account tumour stage, patient status, and 
liver function and links those factors to specific 
therapies. Patients with bclc stage 0 and A disease 
are candidates for curative therapies of surgical 
resection, rfa, or transplantation. Recommended 
palliative therapies include tace for bclc stage B 
patients and sorafenib for bclc stage C patients. 
Patients with bclc stage D disease should receive 
best supportive care. Finally, a multidisciplinary 
approach is essential to provide optimal outcomes 
for patients with hcc.
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