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Background
Cirrhosis represents a diffuse liver disease characterized by structurally abnormal nodules of liver
cells surrounded by fibrosis.1 It results from chronic liver injury and regeneration secondary to chronic
viral hepatitis, alcoholic liver disease, metabolic liver diseases (e.g. hemochromatosis, Wilson’s
disease, α1-antitrypsin deficiency, non-alcoholic steatohepatitis), and autoimmune diseases (e.g.
autoimmune hepatitis, primary biliary cirrhosis, primary sclerosing cholangitis). Cirrhosis is associated
with an annual incidence of hepatocellular carcinoma of 3 to 5 percent.
Hepatocarcinogenesis represents a multi-step process in which both genetic abnormalities and
epigenetic alterations encourage the malignant transformation of hepatocytes. Hepatocellular
carcinomas are associated with up-regulated signal transduction through multiple pathways (e.g.
mitogen-activated protein kinase, vascular endothelial growth factor receptor).
Prognosis depends upon the extent of hepatic replacement by the tumour, the α-fetoprotein (AFP)
level, the patient’s performance status (see Appendix B), the tumour’s histologic subtype (e.g.:
fibrolamellar variant), and the degree of liver dysfunction (as assessed by the Child-Pugh
classification system, see Appendix C).

Guideline Questions
•

What are the goals of therapy and recommendations for the treatment of adult patients with:
o very early stage hepatocellular carcinoma?
o early stage hepatocellular carcinoma?
o intermediate stage hepatocellular carcinoma?
o advanced stage hepatocellular carcinoma?
o terminal stage hepatocellular carcinoma?

Search Strategy
This guideline was developed to promote evidence-based practice in Alberta. It was compiled from
the results of randomized controlled trials and systematic reviews, derived from an English language
and relevant term search of PubMed and MEDLINE from 1990 forward. It takes into consideration
related information presented at local, national, and international meetings as well as the Alberta
Provincial Gastrointestinal Tumour Team’s interpretation of the data. The 2021 update did not
necessitate a full literature review; recommendations were modified based on a consensus
discussion at the 2020 Annual Gastrointestinal Tumour Team Meeting.

Target Population
The recommendations outlined in this guideline apply to adults over the age of 18 years with
hepatocellular carcinoma (HCC). Different principles may apply to pediatric patients.
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Recommendations and Discussion
Suggested Diagnostic Work-up
At Risk Population:
The American Association for the Study of Liver Disease (AASLD) promotes routine HCC
surveillance for all adult patients with Child-Pugh A or B cirrhosis.2 Screening and surveillance using
liver ultrasound, with or without α-fetoprotein (AFP), is recommended every six months. Patients with
Child-Pugh C cirrhosis are not recommended for surveillance due to low anticipated survival unless
these patients are on a liver transplant waiting list (see Appendix C for details on Child-Pugh score).
Patients with hepatitis B are also considered at risk; screening is recommended starting at age 40 for
Asian males, age 50 for Asian females and age 20 for those of African descent.2 The American
College of Radiology (ACR) has created the Ultrasound Liver Imaging Reporting and Data System
(US LI-RADS) algorithm for interpretation and reporting of ultrasound exam results.3 The US LI-RADS
is composed of 3 observational categories and 3 visualization scores, which are summarized in Table
1. An AFP value that exceeds 20 ng/mL is considered positive, while anything lower is considered
negative.3
Table 1: US LI-RADS for Surveillance3, 4
Observation categories
Category
US-1 Negative
US-2 Subthreshold
US-3 Positive

Visualization scores
Score

Definition

No observation, or only definitely benign
observation(s)
Observation(s) < 10 mm in diameter, not
definitely benign
Observation(s) ≥ 10 mm in diameter, not
definitely benign, or new thrombus in vein

Concept

A. No or minimal limitations

Limitations unlikely to
affect sensitivity

B. Moderate limitations

Small masses may be
obscured

C. Severe limitations

Significantly decreased
sensitivity for focal liver
lesions

Recommendation
6 month follow-up ultrasound
Ultrasound follow-up at 3-6 months
Multiphasic contrast-enhanced CT or MRI
or Contrast enhanced US

Examples

-Liver: homogeneous or minimally heterogeneous
-Minimal beam attenuation or shadowing
-Close to entire liver visualized
-Liver: moderately heterogeneous
-Moderate beam attenuation or shadowing
-Some regions of liver or diaphragm not visualized
-Liver: severely heterogeneous
-Severe beam attenuation of shadowing
-Most (> 50%) of liver and most (> 50%) of diaphragm
not visualized

Noninvasive diagnosis with a multiphase CT scan or a multiphase MRI is recommended by the
AASLD.2 The results should be interpreted and reported through the CT/MRI Liver Imaging Reporting
and Data System (CT/MRI LI-RADS) algorithm developed by the ACR. This algorithm allows
definitive diagnosis of HCC in high risk patients without pathologic confirmation.5 The CT/MRI LIRADS outlines eight diagnostic categories summarized in Table 2. The key imaging features include
size ≥ 1 cm, arterial phase hyperenhancement (APHE), and a combination of washout, threshold
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growth and capsule appearance.6 If these features are not present but HCC is suspected, then a liver
biopsy should be considered. A biopsy should also be considered in patients with a liver mass that is
atypical of HCC on contrast-enhanced imaging2. If high-grade dysplasia and HCC are not disguisable
by routine histology alone, tumour markers glypican-3 (GPC3), heat-shock protein 70 (HSP70) and
glutamine synthetase (GS) can be assessed.
Table 2: Summary of CT/ MRI LI-RADS categories5
Diagnostic Category
Conceptual Definition
LR-NC: Noncategorizable

Observation cannot be
categorized due to image
omission or degradation

LR-1: Definitely Benign

100% certainly that
observation is nonmalignant

LR-2: Probably Benign

High probability but not
100% certainty observation
is non-malignant

LR-3: Intermediate
probability of malignancy

Nonmalignant & malignant
entities each have moderate
probability

LR-4: Probably HCC

High probability but not
100% certainty observation
is HCC

LR-5: Definitely HCC

100% certainty observation
is HCC

LR-TIV: Malignancy with
tumour in vein

100% certainty there is
malignancy with tumour in
vein

LR-M: Probably or
definitely malignant, not
HCC specific
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High probability of 100%
certainty observation is
malignant but features are
not HCC specific
(does not exclude HCC,
indicates chances of
different neoplasm)

CT/MRI Criteria

- One or more major feature cannot be assessed AND
- As a direct result, possible categories range from unlikely
cancer (LR-1 or LR-2) to likely cancer (LR-4, LR-5, LR-M)
- LI-RADS does not provide criteria for most entities
categorized LR-1 but example: a simple cyst, typical
hemangiomas
Distinctive nodule:
- size <20 mm
- NO major features, LR-M features or ancillary features of
malignancy
-Example: T1 hyperintense nodules, T2 hypointense
nodules, hepatobiliary phase hyperintense nodules
Nonrim arterial phase hyperenhancement AND:
- < 20 mm with no additional features
Arterial phase hypo- or isoenhancement AND:
- < 20 mm with ≤ 1 additional major features OR
- ≥ 20 mm with no additional major features
Nonrim arterial phase hyperenhancement AND:
- < 10 mm with ≥ 1 additional features OR
- 10-19 mm with “capsule” and no other major features OR
- ≥ 20 mm with no additional major feature
Arterial phase hypo- or isoenhancement AND:
- < 20 mm with ≥ 2 additional major features OR
- ≥ 20 mm with ≥ 1 additional major features
Nonrim arterial phase hyperenhancement AND:
-10-19 mm with nonperipheral “washout” and no other
majpr features OR
- 10-19 mm with ≥ 50% size increases in ≤ 6 months and
no other major features OR
- ≥ 20 mm with ≥ 1 additional major feature
Presence of definite enhancing soft tissue in vein,
regardless of visualization of parenchymal mass
Targetoid mass:
-Rim APHE
-Peripheral washout appearance
-Delayed central enhancement
-Targetoid diffusion restriction
-Targetoid TP or HBP signal intensity
Nontargetoid mass not meeting LR-5 criteria and
without TIV, with ≥ 1 of the following:
-infiltrative appearance
-marked diffusion restriction
-necrosis or severe ischemia
-Other feature suggesting non-HCC malignancy
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Population Not at Increased Risk:
HCC diagnosis cannot be made on imaging results alone, even if washout and enhancement are
present. Patients not at high risk for developing HCC require a biopsy.6
Goals and Recommendations
To define and provide optimal care to a patient with HCC, a multidisciplinary team (MDT) is required.
It should be composed of hepatobiliary surgeons, diagnostic and interventional radiologists,
hepatologists/gastroenterologists, and oncologists. Consideration is given to patient factors (e.g.
functional status, co-morbidities, liver function) and tumour factors (e.g. size, number, location,
vascular invasion).
The Barcelona Clinic Liver Cancer (BCLC) staging system (Table 3) provides a system to define the
care for patients with HCC.7, 8 It links the TNM staging system (see Appendix A), the patient’s ECOG
performance status (see Appendix B), and the patient’s liver function (see Appendix C) to treatment
options. An algorithm for management of HCC according to the updated AHS clinical practice
guideline recommendations is provided (Figure 1).
Consider treatment on a clinical trial, if available.
Table 3. Barcelona Clinic Liver Cancer Staging System.8*
BCLC
Stage

Tumour
Stage

Child-Pugh
Class

ECOG
PS

Therapy options
recommended by Sherman
et al. 20117

Very early (0)

Single ≤ 2cm

A

0

Early (A)

Single ≤ 5cm
Or up to three all ≤ 3cm

A or B

0

Resection or
Transplantation or
RFA

Intermediate (B)

Multinodular

A or B

0

TACE

Advanced (C)

PVI, N1, M1

A

1-2

See Advanced Stage HCC
(Figure 2)

End-stage (D)**

Any

C

>2

Best supportive care

*This table is adapted from Sherman et al. 20117 Please see Figure 2 for Alberta specific recommendations for the management of
HCC
**Patients who are PVI, N1, M1 and Child-Pugh B or C may be treated as end-stage.
BCLC = Barcelona Clinic Liver Cancer; PS = performance status; PVI = portal vein invasion; N1 = lymph node metastasis; M1 = distant
metastasis; PS = Performance Status; RFA = radiofrequency ablation; TACE = transarterial chemoembolization
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Figure 1. Algorithm for the Management of HCC According to the Updated AHS Clinical Practice
Guidelines (adapted from the Alberta9 and Canadian8 HCC algorithms).

See Figure 2

See
Figure 2

Milan criteria = single HCC ≤5 cm or 3 HCC largest ≤3 cm, PVI = portal vein invasion; N1 = lymph node metastasis; M1 = metastasis; portal HT = portal
hypertension (splenomegaly, esophageal varices, ascites, platelets <100 or hepatic venous pressure gradient >10 mmHg); LT candidate = liver
transplant candidate = total tumour volume <115 mm3 and alpha-fetoprotein <400 ng/mL, age <70 (if age 65-69, no major comorbidities), good social
support and appropriate abstinence and rehabilitation if addiction issues; ECOG PS = Eastern Cooperative Oncology Group performance status; PVT =
portal vein thrombosis (bland); RFA = radiofrequency ablation; TACE = transarterial chemoembolization; TARE = transarterial radioembolization with
yttrium90 microspheres; SBRT =stereotactic body radiotherapy.
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Figure 2. Systemic Therapy for Advanced HCC.

Note: Gray boxes indicate drugs which are not funded in Alberta at the time of guideline publication.

Very Early Stage HCC

Stage

Table 4. Definitions, Goals, and Recommendations for Management of Hepatocellular Carcinoma.
Definitions, Goals, and Recommendations:
· Good performance status (ECOG 0).
· Well-compensated liver function (Child-Pugh class A).
Tumour Requirements: · Solitary tumour (< 2 cm) confined to one lobe of the liver.
· Absence of vascular invasion and extra-hepatic disease.
· Complete removal of the tumour with a margin of ≥ 1 cm anticipated.
Goals:
· To render patient free of disease and to delay or prevent recurrence.
Recommendation:
· Resection.10
Resection:
• In carefully selected patients, five-year survivals of 50 to 70% are anticipated.
• Comparative genomic hybridization reveals that 60 to 70% of recurrences are intra-hepatic metastases and
that 30 to 40% are de novo tumour development.
• Abnormal bilirubin and portal hypertension (as suggested by thrombocytopenia with platelet count under
100, varices, ascites, and/or splenomegaly) predict for failure to benefit from resection.11
• If extra-hepatic disease is confirmed at laparotomy, resection is not pursued.
• Intra-operative ultrasound and bi-manual palpation assessment for other intra-hepatic lesions. Intraoperative or subsequent radiofrequency ablation or percutaneous ethanol injection12, 13 can be considered
for multicentric disease.
• No clear benefit has been established for adjuvant therapy post-resection. In fact, adjuvant chemotherapy
may adversely affect the outcome, especially in cirrhotic patients.14, 15 Sorafenib was of no benefit as
adjuvant therapy following curative intent resection or radiofrequency ablation (STORM study).16
• In patients who are not candidates for surgical resection, radiofrequency ablation (see below) can offer a
97% complete response for tumours ≤ 2 cm with long-term survival similar to what has been reported in
patients who have undergone resection.17
• Three randomized controlled trials comparing surgical resection to RFA have been performed in China.
Although the studies had methodological flaws (cross-over between groups), similar outcomes were
reported in two studies18, 19 whereas one study demonstrated improved recurrence-free and overall survival
in the surgical resection group.20
Patient Requirements:
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To identify recurrence, obtain a contrast enhanced CT scan, MR, or ultrasound of the abdomen
every three months for two years and then every six months thereafter. Obtain an AFP every three
months for two years and then every six months thereafter.21
Patient Requirements:
· Good performance status (ECOG 0).
· Well-compensated liver function (Child-Pugh class A).
Tumour Requirements: · Solitary tumour confined to one lobe of liver or three nodules (all ≤ 3 cm)
· Absence of vascular invasion and extra-hepatic disease.
· Complete removal of the tumour(s) with a margin of ≥ 1 cm anticipated.
Goals:
· To render patient free of disease and to delay or prevent recurrence.
Recommendations:
· Resection (see above), liver transplantation (see below), or ablation12 (see below).
Liver Transplantation:
•
Removes the cancer and corrects the underlying “field defect” (cirrhosis) but subjects the patient to the
potential complications of long-term immunosuppression.
• Offers a five-year disease-free survival of up to 70% and a short-term mortality of up to 10%.
• In Alberta, transplantation is contraindicated if the total tumour volume (TTV) exceeds 115 cm3, the alphafetoprotein exceeds 400 ng/mL, vascular invasion and/or extra-hepatic disease exist, or significant comorbidities exist.
• Patients may be considered for liver transplantation after being “down-staged” if their initial total tumour
volume was under 250 cm3 and both the total tumour volume and the AFP remain under 115 cm3 and 400
ng/mL, respectively, for more than six months.22, 23
Radiofrequency Ablation (RFA) or Percutaneous Ethanol Injection (PEI):
• Provides tumour control pending transplantation or as an adjunct or alternative to resection.
• Recent series of radiofrequency ablation report local recurrence rates under 5% and five-year survivals
equal to resection. Radiofrequency ablation requires fewer sessions to ablate tumours and results in
improved survival when compared to percutaneous ethanol injection.24
• Survival rates with radiofrequency ablation may be similar to surgical resection;18 however, two-year
recurrence rates are higher following percutaneous ethanol injection and radiofrequency ablation than with
resection.25
• Best outcomes are achieved from radiofrequency ablation when tumours are centrally located, measure
under 3 cm, and are distant from “heat sinks” (blood vessels).11 Consider percutaneous ethanol injection or
transarterial chemo-embolization (TACE) when tumours are in a subcapsular location, exceed 4 cm, or are
located adjacent to blood vessels.
• Hepatocellular carcinomas are considered “treated” only if the imaging study demonstrates complete tumour
necrosis (without contrast enhancement to suggest residual disease).
Patient Requirements:
· Good performance status (ECOG 0-1).
· Well-compensated liver function (Child-Pugh class A) and only select patients with
impaired liver function (Child-Pugh class B 7).
Tumour Requirements:
· Multinodular disease.
· Absence of extra-hepatic disease.
· Patency of the main portal vein (as assessed by ultrasound Doppler or MR
angiography) for TACE.
· Adequate renal function.
Goals:
· To maintain or to improve the patient’s quality of life (to control or to delay the
onset of tumour-related symptoms, possibly while awaiting transplant).
· To prolong life, if possible.
Recommendations:
· Transarterial chemo-embolization26-30 or transarterial radioembolization.31-34
Consider palliative care if not an LT candidate.

Intermediate Stage HCC

Early Stage HCC

Follow-Up:

Transarterial Chemo-Embolization (TACE):
• Blood supply to hepatocellular carcinomas is preferentially derived from the hepatic artery rather than the
portal vein.
• Involves placement of an intravascular catheter into the hepatic artery (inserted percutaneously in the
femoral artery and advanced through the abdominal aorta and celiac trunk). Injection of chemotherapy (with
or without the oily contrast agent, Lipiodol) followed by embolic agents (e.g.: gelatin-sponge particles,
Embosphere®) occludes the relevant branch of the hepatic artery and localizes the chemotherapy. Metaanalyses of randomized controlled trials demonstrate a survival benefit of TACE.35, 36 Drug-eluting beads
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(DEBs) decrease the systemic exposure to doxorubicin.37 Although DEBs have not been shown to be
superior to conventional TACE, they offer a more standardized technique and are better tolerated with fewer
complications.29 Recent cohort studies are demonstrating median survival of 4 years after TACE with DEBs
in carefully selected patients.30
Transarterial Radioembolization (TARE):
•
TARE or selective internal radiotherapy (SIRT) uses microspheres loaded with yttrium-90 (Y90) to deliver
radiation directly into the tumour via the hepatic artery. Unlike TACE it is done as an outpatient. Prior to the
TARE, the patient requires a staging angiogram to calculate the liver-to-lung shunt fraction in Nuclear
Medicine using technicium-99 macro-aggregated albumin (Tc99 MAA). At the same time selective
embolization of the gastroduodenal arteries is carried out to prevent delivery of radiation to the stomach and
duodenum. The procedure may be repeated depending upon response.
•
A meta-analysis38 and large cohort studies from Europe31 and the USA32 have shown similar survival to
TACE in BCLC stage B patients. However, a separate meta-analysis showed superior survival with TACE in
unresectable patients.39
•
TARE, unlike TACE, can be performed safely in patients with portal vein thrombosis, as the microspheres
used in TARE are smaller and less embolic.31, 32
•
TARE may be considered for patients who have progressive disease after TACE, who cannot tolerate
doxorubicin or who are likely to fail TACE (large HCC).
•
TARE may also be more effective than TACE in bridging or down-staging patients to liver transplantation.33,
35

Outcomes following TARE are best in patients with preserved liver function (Child-Pugh score <8 or MELD
score <13).34 Patients should be selected for TARE at MDT meetings.
•
As there remains uncertainty about TARE efficacy compared to TACE (intermediate stage) or sorafenib
(advanced stage), clinical trials are encouraged.
Patient Requirements:
· Good performance status (ECOG 0 or 1).
· Well-compensated liver function (Child-Pugh class A).
Tumour Requirements:
· Disease ineligible for, or that progressed after, surgical or locoregional therapy.
Goals:
· To maintain or to improve the patient’s quality of life (to control or to delay the
onset of tumour-related symptoms).
· To prolong life, if possible.
Recommendations:
· First-line treatment: Atezolizumab-Bevacizumab , or participation in a clinical
trial36, if available. Lenvitinib or sorafenib should be considered in patients
ineligible for or who decline atezolizumab-bevacizumab
· Second-line treatment: For patients who received atezolizumab-bevacizumab
first-line Lenvatinib or Sorafenib, For patients who received lenvatinib or sorafenib
first-line regorafenib or cabozantinib
· Third-line: Regorafenib (if previously tolerated Sorafenib), Cabozantinib, or
participation in a clinical trial40, if available. [This is not currently funded]
Consider early referral to palliative care
Consider referral to dietician and psychosocial
First-line systemic therapy Child Pugh A
• Imaging modality: CT chest, abdomen, and pelvis (triphasic liver) or MRI liver and CT chest. Bone scan if
clinically indicated.
•
Frequency: Every 3 months in the absence of clinical progression.
•
If not already completed, patients should be screened for hepatitis B/C. Consider a referral to hepatology
for patients with cirrhosis and HCC or HBV and HCC. There is evidence suggesting improved outcomes for
patients with HCC in the setting of treatment of NAFLD/HBV/HCV cirrhosis.41

Advanced Stage HCC

•

First-Line Systemic Therapy:
Atezolizumab-Bevacizumab (Preferred, Type of recommendation: evidence based, benefits outweigh harms;
Evidence quality: moderate to high; Strength of recommendation: strong)42
• Atezolizumab-bevacizumab was compared to sorafenib in the open-label phase 3 IMbrave150 trial.43
Hazard ratio for death was 0.58 (95%CI: 0.42-0.79; p<0.001) in favor of atezolizumab-bevacizumab.
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•
•
•

•

Additionally, hazard ratio for disease progression or death was superior in the atezolizumab-bevacizumab
arm (HR: 0.59; 95%CI: 0.47-0.76; p<0.001). Overall survival at 12 months was 67% (95%CI: 61.3 to 73.1%)
in the atezolizumab-bevacizumab arm compared to 54.6% (95%CI: 45.2-64.0%) in the sorafenib arm. An
updated survival analysis showed median overall survival was 19.2 mo with atezolizumab-bevacizumab vs
13.4 months with sorafenib (HR, 0.66 [95% CI, 0.52, 0.85]; P=0.0009)44
Grade 3 or 4 adverse events occurred in 56.5% of atezolizumab-bevacizumab patients (n=329) and 55.1%
of the sorafenib patients (n=156). Grade 3 or 4 hypertension occurred in 15.2% of atezolizumabbevacizumab group, however, other high-grade toxic effects were infrequent.
Treatment with Atezolizumab-Bevacizumab reduced the risk of deterioration in quality of life compared to
sorafenib.45
Patients had an ECOG of 0-1, no contraindications to immunotherapy and were not at risk for bleeding. An
EGD is strongly recommended within 6 months prior to starting therapy and any varices should be treated
(especially if the transient elastography (FibroScan®) >20 kPa or if the platelet count is <150.46 Patients with
incompletely treated varices should not be treated with this combination.
Atezolizumab-Bevacizumab is not currently funded in Alberta

In those patients where Atezolizumab-Bevacizumab is not appropriate/contraindicated:
Lenvatinib (Type of recommendation: evidence based, benefits outweigh harms; Evidence quality: moderate to
high; Strength of recommendation: strong)
• Lenvatinib was shown to be non-inferior to sorafenib for overall survival in an open-label, phase 3,
multicenter, non-inferiority trial in patients with unresectable hepatocellular carcinoma, who had not received
treatment for advanced disease (median OS 13.6m lenvatinib vs 12.3m sorafenib, respectively, HR: 0.92,
95%CI: 0.79-1.06). Patients had Child Pugh A liver function, and ECOG 0-1.47
• It is worth noting that lenvatinib was superior to sorafenib in terms of progression-free survival (7.4m vs
3.7m, respectively, HR: 0.66, 95%CI: 0.57-0.77, p<0.001). Objective response rates were also higher in the
lenvatinib group (24.1% vs. 9.2%, respectively, p<0.001).
• Treatment-related adverse events of grade 3 or higher occurred in 57% of patients treated with lenvatinib
and 49% with sorafenib. Rates of hand-foot syndrome are lower in the lenvatinib arm compared to sorafenib
arm. In the lenvatinib arm, the most common any-grade adverse events included hypertension (42%),
diarrhea (39%), decreased appetite (34%), and decreased weight (31%).
or
ECOG 0-2 Sorafenib (Type of recommendation: evidence based, benefits outweigh harms; Evidence quality:
moderate; Strength of recommendation: strong)
• Represents an orally active inhibitor of multiple cell surface tyrosine kinases (e.g.: VEGFR, PDGFR-ß, c-kit,
FLT3, RET) as well as downstream intracellular kinases (e.g.: Raf) involved in angiogenesis and tumour
progression.
• Delays progression and improves overall survival when compared to placebo in two randomized, double
blind, placebo-controlled, phase III trials:
SHARP Trial48
Asia-Pacific Trial49
End-Point
Sorafenib
Placebo
Sorafenib
Placebo
Median Survival
10.7 months
7.9 months
6.5 months
4.2 months
HR 0.69 (CI95% 0.55-0.87)
HR 0.68 (CI95% 0.50-0.93)
p < 0.001
p < 0.014
Time to Progression
5.5 months
2.8 months
2.8 months
1.4 months
(Radiologic)
HR 0.58 (CI95% 0.45-0.74)
HR 0.57 (CI95% 0.42-0.79)
p < 0.001

•
•

p = 0.0005

Hypothyroidism develops in 18% of patients within two to four months of starting Sorafenib. Obtain a
baseline TSH and then monitor levels every six weeks.35, 50
Increases the incidence of arterial thromboembolic events (1.4%, RR 3.03, p = 0.015).36

Second-Line Systemic Therapy:
Lenvatinib (if not received in the first-line)
• There is no level 1 evidence to inform the most effective treatment after atezolizumab plus bevacizumab.
The most common second line therapies received by patients in the IMbrave150 trial were sorafenib (n=31)
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and lenvatinib (n=22). It would be reasonable to treat patients with lenvatinib after atezolizumabbevacizumab.
Second line trials for HCC were conducted after prior treatment with sorafenib. It would be reasonable to use the
agents below if patients were treated with lenvatinib instead of sorafenib. *
Regorafenib
•
Regorafenib has been shown to be superior to placebo for survival, progression-free survival and objective
response in HCC patients who previously progressed on and who tolerated sorafenib
•
The RESORCE trial51 randomized (2:1) adult HCC patients, Child Pugh A liver function, ECOG 0-1, who
tolerated sorafenib at a dose of ≥20 of last 28 days of treatment and who progressed on sorafenib to receive
regorafenib or placebo.
•
Median overall survival was 10.6 months with regorafenib vs. 7.8 months with placebo (HR for death: 0.63;
95%CI: 0.50-0.79, p<0.001).
•
Median progression-free survival was 3.1 months with regorafenib and 1.5 months with placebo (HR 0.46;
95% CI 0.37-0.56, p<0.0001).
•
The most common high-grade adverse events associated with regorafenib were hypertension (15%), handfoot skin reaction (13%), fatigue (9%), and diarrhea (3%).
Cabozantinib
•
Cabozantinib was shown to be superior to placebo for survival, progression-free survival and objective
response in Child Pugh A HCC patients who previously received sorafenib.
•
The CELESTIAL trial52 randomized (2:1) eligible patients who had received prior treatment with sorafenib,
and had disease progression after at least one systemic treatment for HCC to receive cabozantinib or
placebo.
•
Median overall survival was 10.2 months with cabozantinib and 8.0 months with placebo (HR for death:
0.76; 95%CI: 0.63-0.92, p=0.005).
•
Median progression-free survival was 5.2 months with cabozantinib vs. 1.9 months with placebo (p<0.001).
•
The most common high-grade adverse events associated with cabozantinib were palmar-plantar
erythrodysesthesia (17%), hypertension (16%), increased aspartate aminotransferase level (12%), fatigue
(10%) and diarrhea (10%).
•
Cabozantinib is not yet publicly funded.
Stereotactic Body Radiotherapy (SBRT)
•
There is growing experience with providing ionizing radiotherapy to HCC using very conformal dose
distribution, with image guidance and motion management to provide high doses of radiation to the HCC
while minimizing exposure to the adjacent liver or other tissues.53
•
SBRT can provide good local control of HCC range (ranging from 43% to 100% at 1 year) which can
depend on factors such as lesion size and number, and the delivered radiation dose. It has been used in
patients with portal vein invasion54 and to bridge patients to liver transplantation.55
•
Patients should be discussed at multidisciplinary rounds. SBRT can be considered when alternative
therapies such as ablation/embolization techniques have failed or are contraindicated.
•
Patients can experience worsening of liver function with SBRT54 and tolerance to normal liver is the main
dose limiting constraint. Most safety evidence is for patients with Child-Pugh class A disease. Evidence is
more limited for Child-Pugh class B disease and in practice treatment dose is lowered to reduce the chance
of treatment toxicities. Treatment of patients with Child-Pugh class C disease is not recommended as the
safety of liver SBRT in this population has not been determined.
•
Continued clinical trials in the use of liver SBRT are recommended. Studies evaluating SBRT in combination
with sorafenib are currently underway. Enrollment of patients into clinical trials or investigational protocols
should be encouraged.

Type: Informal consensus, benefits may outweigh harms; Evidence quality: low to moderate; Strength of
recommendation: weak.

*
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Terminal
Stage HCC

Patient Requirements:
Goals:
Recommendations:

· Poor performance status (ECOG > 2).
· Decompensated liver function (Child-Pugh class B and C).
· To maintain or to improve the patient’s quality of life (to control tumour-related
symptoms).
· Best supportive care [Link].
· Palliative chemotherapy may adversely affect outcome.56

References
1. Moradpour D, Blum HE. Pathogenesis of hepatocellular carcinoma. European journal of gastroenterology &
hepatology. 2005;17(5):477-483.
2. Coffin C, Fung S, Alvarez F, Cooper C, Doucette K, Fournier C, et al. Management of Hepatitis B Virus Infection: 2018
Guidelines from the Canadian Association for the Study of the Liver and Association of Medical Microbiology and
Infectious Disease Canada. research-article. Canadian Liver Journal. 2018-12-01 2018;1(4):156-217.
3. Morgan TA, Maturen KE, Dahiya N, Sun MRM, Kamaya A, American College of Radiology Ultrasound Liver I, et al. US
LI-RADS: ultrasound liver imaging reporting and data system for screening and surveillance of hepatocellular
carcinoma. Abdominal radiology (New York). 2018;43(1):41-55.
4. Fetzer DT, Rodgers SK, Harris AC, Kono Y, Wasnik AP, Kamaya A, et al. Screening and Surveillance of
Hepatocellular Carcinoma: An Introduction to Ultrasound Liver Imaging Reporting and Data System. Radiologic clinics
of North America. 2017;55(6):1197-1209.
5. Chernyak V, Fowler KJ, Kamaya A, Kielar AZ, Elsayes KM, Bashir MR, et al. Liver Imaging Reporting and Data
System (LI-RADS) Version 2018: Imaging of Hepatocellular Carcinoma in At-Risk Patients. Radiology.
2018;289(3):816-830.
6. Marrero JA, Kulik LM, Sirlin CB, Zhu AX, Finn RS, Abecassis MM, et al. Diagnosis, Staging, and Management of
Hepatocellular Carcinoma: 2018 Practice Guidance by the American Association for the Study of Liver Diseases.
Hepatology (Baltimore, Md). 2018;68(2):723-750.
7. Bruix J. Sherman M. Practice Guidelines Committee AAftSoLD. Management of hepatocellular carcinoma. Hepatology.
2005;42(5):1208-1236.
8. Sherman M, Burak K, Maroun J, Metrakos P, Knox JJ, Myers RP, et al. Multidisciplinary Canadian consensus
recommendations for the management and treatment of hepatocellular carcinoma. Current oncology (Toronto, Ont).
2011;18(5):228-240.
9. Burak KW, Kneteman NM. An evidence-based multidisciplinary approach to the management of hepatocellular
carcinoma (HCC): the Alberta HCC algorithm. Canadian journal of gastroenterology = Journal canadien de
gastroenterologie. 2010;24(11):643-650.
10. Llovet JM, Schwartz M, Mazzaferro V. Resection and liver transplantation for hepatocellular carcinoma. Seminars in
liver disease. 2005;25(2):181-200.
11. Llovet JM, Fuster J, Bruix J. Intention-to-treat analysis of surgical treatment for early hepatocellular carcinoma:
resection versus transplantation. Hepatology. 1999;30(6):1434-1440.
12. Livraghi T, Giorgio A, Marin G, Salmi A, de Sio I, Bolondi L, et al. Hepatocellular carcinoma and cirrhosis in 746
patients: long-term results of percutaneous ethanol injection. Radiology. 1995;197(1):101-108.
13. Bartolozzi C, Lencioni R. Ethanol injection for the treatment of hepatic tumours. European radiology. 1996;6(5):682696.
14. Lai EC, Lo CM, Fan ST, Liu CL, Wong J. Postoperative adjuvant chemotherapy after curative resection of
hepatocellular carcinoma: a randomized controlled trial. Archives of Surgery. 1998;133(2):183-188.
15. Livraghi T, Meloni F, Di Stasi M, Rolle E, Solbiati L, Tinelli C, et al. Sustained complete response and complications
rates after radiofrequency ablation of very early hepatocellular carcinoma in cirrhosis: Is resection still the treatment of
choice? Hepatology (Baltimore, Md). 2008;47(1):82-89.
16. Bruix J, Takayama T, Mazzaferro V, Chau G, Yang J, Kudo M, et al. STORM: A phase III randomized, double-blind,
placebo-controlled trial of adjuvant sorafenib after resection or ablation to prevent recurrence of hepatocellular
carcinoma (HCC). J Clin Oncol, 2014 ASCO Annual Meeting. 2014;32:5s(suppl; abstr 4006)
17. Liver and biliary tract carcinoma surveillance counterpoint: Canada. In: Johnson FE, Maehara Y, Browman GP, et al,
eds. Patient surveillance after cancer treatment. Humana Press; 2013:169-178.
18. Chen MS, Li JQ, Zheng Y, Guo RP, Liang HH, Zhang YQ, et al. A prospective randomized trial comparing
percutaneous local ablative therapy and partial hepatectomy for small hepatocellular carcinoma. Annals of Surgery.
2006;243(3):321-328.

Last revision: August, 2021

Guideline Resource Unit

12

19. Wang JH, Wang CC, Hung CH, Chen CL, Lu SN. Survival comparison between surgical resection and radiofrequency
ablation for patients in BCLC very early/early stage hepatocellular carcinoma. Journal of hepatology. 2012;56(2):412418.
20. Huang J, Yan L, Cheng Z, Wu H, Du L, Wang J, et al. A randomized trial comparing radiofrequency ablation and
surgical resection for HCC conforming to the Milan criteria. Annals of Surgery. 2010;252(6):903-912.
21. Xu X, Xing H, Han J, Li Z, Lau W, Zhou Y, et al. Risk Factors, Patterns, and Outcomes of Late Recurrence After Liver
Resection for Hepatocellular Carcinoma: A Multicenter Study From China. JAMA surgery. 03/01/2019 2019;154(3)
22. Toso C, Trotter J, Wei A, Bigam DL, Shah S, Lancaster J, et al. Total tumor volume predicts risk of recurrence
following liver transplantation in patients with hepatocellular carcinoma. Liver Transplantation. 2008;14(8):1107-1115.
23. Toso C, Asthana S, Bigam DL, Shapiro AM, Kneteman NM. Reassessing selection criteria prior to liver transplantation
for hepatocellular carcinoma utilizing the Scientific Registry of Transplant Recipients database. Hepatology.
2009;49(3):832-838.
24. Cho YK, Kim JK, Kim MY, Rhim H, Han JK. Systematic review of randomized trials for hepatocellular carcinoma
treated with percutaneous ablation therapies. Hepatology. 2009;49(2):453-459.
25. Hasegawa K, Makuuchi M, Takayama T, Kokudo N, Arii S, Okazaki M, et al. Surgical resection vs. percutaneous
ablation for hepatocellular carcinoma: a preliminary report of the Japanese nationwide survey. Journal of hepatology.
2008;49(4):589-594.
26. Simonetti RG, Liberati A, Angiolini C, Pagliaro L. Treatment of hepatocellular carcinoma: a systematic review of
randomized controlled trials. Annals of Oncology. 1997;8(2):117-136.
27. Llovet JM, Bruix J. Systematic review of randomized trials for unresectable hepatocellular carcinoma:
Chemoembolization improves survival. Hepatology. 2003;37(2):429-442.
28. Marelli L, Stigliano R, Triantos C, Senzolo M, Cholongitas E, Davies N, et al. Transarterial therapy for hepatocellular
carcinoma: which technique is more effective? A systematic review of cohort and randomized studies. Cardiovascular
& Interventional Radiology. 2007;30(1):6-25.
29. Lammer J, Malagari K, Vogl T, Pilleul F, Denys A, Watkinson A, et al. Prospective randomized study of doxorubicineluting-bead embolization in the treatment of hepatocellular carcinoma: results of the PRECISION V study.
Cardiovascular and interventional radiology. 2010;33(1):41-52.
30. Burrel M, Reig M, Forner A, Barrufet M, de Lope CR, Tremosini S, et al. Survival of patients with hepatocellular
carcinoma treated by transarterial chemoembolisation (TACE) using Drug Eluting Beads. Implications for clinical
practice and trial design. Journal of hepatology. 2012;56(6):1330-1335.
31. Sangro B, Carpanese L, Cianni R, Golfieri R, Gasparini D, Ezziddin S, et al. Survival after yttrium-90 resin microsphere
radioembolization of hepatocellular carcinoma across Barcelona clinic liver cancer stages: a European evaluation.
Hepatology (Baltimore, Md). 2011;54(3):868-878.
32. Salem R, Lewandowski RJ, Mulcahy MF, Riaz A, Ryu RK, Ibrahim S, et al. Radioembolization for hepatocellular
carcinoma using Yttrium-90 microspheres: a comprehensive report of long-term outcomes. Gastroenterology.
2010;138(1):52-64.
33. Lewandowski RJ, Kulik LM, Riaz A, Senthilnathan S, Mulcahy MF, Ryu RK, et al. A comparative analysis of
transarterial downstaging for hepatocellular carcinoma: chemoembolization versus radioembolization. American
journal of transplantation : official journal of the American Society of Transplantation and the American Society of
Transplant Surgeons. 2009;9(8):1920-1928.
34. Montano-Loza AJ, Purdy D, Bain VG, Mez-Junco M, Ma M, Wong WWS, et al. Radioembolization with yttrium-90 for
advanced hepatocellular carcinoma: a Canadian experience. Journal of hepatology. 2013;58(S1):S112.
35. Torino F, Corsello SM, Longo R, Barnabei A, Gasparini G. Hypothyroidism related to tyrosine kinase inhibitors: an
emerging toxic effect of targeted therapy. Nature Reviews Clinical Oncology. 2009;6(4):219-228.
36. Choueiri TK, Schutz FA, Je Y, Rosenberg JE, Bellmunt J. Risk of arterial thromboembolic events with sunitinib and
sorafenib: a systematic review and meta-analysis of clinical trials. Journal of Clinical Oncology. 2010;28(13):22802285.
37. Varela M, Real MI, Burrel M, Forner A, Sala M, Brunet M, et al. Chemoembolization of hepatocellular carcinoma with
drug eluting beads: efficacy and doxorubicin pharmacokinetics. Journal of hepatology. 2007;46(3):474-481.
38. Gardini A, Tamburini E, Iñarrairaegui M, Frassineti G, Sangro B. Radioembolization versus chemoembolization for
unresectable hepatocellular carcinoma: a meta-analysis of randomized trials. OncoTargets and Therapy.
2021;11:7315-7321.
39. Yang B, Liang J, Qu Z, Yang F, Liao Z, Gou H. Transarterial strategies for the treatment of unresectable hepatocellular
carcinoma: A systematic review. Plos One. 2021;15(2):e0227475.
40. Llovet JM, Di Bisceglie AM, Bruix J, Kramer BS, Lencioni R, Zhu AX, et al. Design and endpoints of clinical trials in
hepatocellular carcinoma. Journal of the National Cancer Institute. 2008;100(10):698-711.

Last revision: August, 2021

Guideline Resource Unit

13

41. Serper M, Taddei T, Mehta R, D'Addeo K, Dai F, Aytaman A, et al. Association of Provider Specialty and
Multidisciplinary Care With Hepatocellular Carcinoma Treatment and Mortality. Gastroenterology. 2017 Jun
2017;152(8)
42. Gordan J, Kennedy E, Abou-Alfa G, Beg M, Brower S, Gade T, et al. Systemic Therapy for Advanced Hepatocellular
Carcinoma: ASCO Guideline. 2020;38(36):4317-4345.
43. Finn R, Qin S, Ikeda M, Galle P, Ducreux M, Kim T, et al. Atezolizumab plus Bevacizumab in Unresectable
Hepatocellular Carcinoma. The New England journal of medicine. 05/14/2020 2020;382(20)
44. Finn R, Qin S, Ikeda M, Galle P, Ducreux M, Kim T, et al. IMbrave150: Updated overall survival (OS) data from a
global, randomized, open-label phase III study of atezolizumab (atezo) + bevacizumab (bev) versus sorafenib (sor) in
patients (pts) with unresectable hepatocellular carcinoma (HCC). meeting-report presented at: GI ASCO; 2021-01-22
2021; https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.3_suppl.267?af=R
45. Galle P, Finn R, Qin S, Ikeda M, Zhu A, Kim T, et al. Patient-reported outcomes with atezolizumab plus bevacizumab
versus sorafenib in patients with unresectable hepatocellular carcinoma (IMbrave150): an open-label, randomised,
phase 3 trial - The Lancet Oncology. The Lancet Oncology. 2021;22(7):991-1000.
46. Stafylidou M, Paschos P, Katsoula A, malandris K, Ioakim K, Bekiari E, et al. Performance of Baveno VI and Expanded
Baveno VI Criteria for Excluding High-Risk Varices in Patients With Chronic Liver Diseases: A Systematic Review and
Meta-analysis - Clinical Gastroenterology and Hepatology. Clinical gastroenterology and hepatology.
2021;17(9):p1744-1755.
47. Kudo M, Finn RS, Qin S, Han KH, Ikeda K, Piscaglia F, et al. Lenvatinib versus sorafenib in first-line treatment of
patients with unresectable hepatocellular carcinoma: a randomised phase 3 non-inferiority trial. Lancet (London,
England). 2018;391(10126):1163-1173.
48. Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc JF, et al. Sorafenib in advanced hepatocellular carcinoma.
New England Journal of Medicine. 2008;359(4):378-390.
49. Cheng AL, Kang YK, Chen Z, Tsao CJ, Qin S, Kim JS, et al. Efficacy and safety of sorafenib in patients in the AsiaPacific region with advanced hepatocellular carcinoma: a phase III randomised, double-blind, placebo-controlled trial.
Lancet Oncology. 2009;10(1):25-34.
50. Zhu AX, Kang YK, Yen CJ, Finn RS, Galle PR, Llovet JM, et al. Ramucirumab after sorafenib in patients with
advanced hepatocellular carcinoma and increased alpha-fetoprotein concentrations (REACH-2): a randomised,
double-blind, placebo-controlled, phase 3 trial. The LancetOncology. 2019;20(2):282-296.
51. Bruix J, Qin S, Merle P, Granito A, Huang YH, Bodoky G, et al. Regorafenib for patients with hepatocellular carcinoma
who progressed on sorafenib treatment (RESORCE): a randomised, double-blind, placebo-controlled, phase 3 trial.
Lancet (London, England). 2017;389(10064):56-66.
52. Abou-Alfa GK, Meyer T, Cheng AL, El-Khoueiry AB, Rimassa L, Ryoo BY, et al. Cabozantinib in Patients with
Advanced and Progressing Hepatocellular Carcinoma. The New England journal of medicine. 2018;379(1):54-63.
53. Lo SS, Dawson LA, Kim EY, Mayr NA, Wang JZ, Huang Z, et al. Stereotactic body radiation therapy for hepatocellular
carcinoma. Discovery medicine. 2010;9(48):404-410.
54. Bujold A, Massey CA, Kim JJ, Brierley J, Cho C, Wong RK, et al. Sequential phase I and II trials of stereotactic body
radiotherapy for locally advanced hepatocellular carcinoma. Journal of clinical oncology : official journal of the
American Society of Clinical Oncology. 2013;31(13):1631-1639.
55. Sandroussi C, Dawson LA, Lee M, Guindi M, Fischer S, Ghanekar A, et al. Radiotherapy as a bridge to liver
transplantation for hepatocellular carcinoma. Transplant international : official journal of the European Society for
Organ Transplantation. 2010;23(3):299-306.
56. Mathurin P, Rixe O, Carbonell N, Bernard B, Cluzel P, Bellin MF, et al. Review article: Overview of medical treatments
in unresectable hepatocellular carcinoma--an impossible meta-analysis? Alimentary Pharmacology & Therapeutics.
1998;12(2):111-126.

Last revision: August, 2021

Guideline Resource Unit

14

Appendix A: TMN Staging System for HCC, AJCC Eighth Edition
Stage

Tumour Description

Stage IA
Stage IB
Stage II

T1a
T1b
T2

Stage IIIA
Stage IIIB

T3
T4

Stage IVA

Any

Stage IVB

Any

Solitary tumor ≤2 cm
Solitary tumor >2 cm without vascular invasion
Solitary tumor >2 cm with vascular invasion, or multiple
tumors, none >5 cm
Multiple tumors, at least one of which is >5 cm
Single tumor or multiple tumors of any size involving a
major branch of the portal vein or hepatic vein or tumor(s)
with direct invasion of adjacent organs other than the
gallbladder or with perforation of visceral peritoneum
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Regional* Lymph
Node Involvement
N0
Absent
N0
Absent
N0
Absent

Distant
Metastases
M0
Absent
M0
Absent
M0
Absent

N0
N0

Absent
Absent

M0
M0

Absent
Absent

N1

≥1 positive
node

M0

Absent

M1

Present

Any
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Appendix B: ECOG Performance Status Scale
ECOG
0
1
2
3
4

Description
Fully active and able to carry on without restriction.
Unable to carry out physically strenuous activities but ambulatory and able to complete work of a light or
sedentary nature.
Ambulatory and capable of all self-care but unable to complete work activities.
Up and about more than 50% of waking hours.
Capable of only limited self-care and/or confined to a bed or chair for more than 50% of waking hours.
Completely disabled.
Unable to carry out any self-care.
Totally confined to a bed or chair.
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Appendix C: Child-Pugh Classification System
Criteria
Encephalopathy

Score 1 Point
Grade 0

Ascites

None

Score 2 Points
Grade 1 or 2
(or suppressed with
medications)
Suppressed with
medications
Between 34 at 50 µmol
Between 28 and 35 g/L
Between 1.7 and 2.2

Score 3 Points
Grade 3 or 4
(or refractory)
Refractory

Bilirubin
Under 34 µmol
Over 50 µmol
Albumin
Over 35 g/L
Under 28 g/L
PT-INR
Under 1.7
Over 2.2
Encephalopathy:
Grade 0: Normal cognition
Grade 1: Euphoria, fluctuation in level of consciousness, and slurred or disoriented speech
Grade 2: Drowsiness, inappropriate behavior, and loss of sphincteric control
Grade 3: Marked confusion, stupor, and incoherent speech
Grade 4: Coma
Grade A
Total score of 5 to 6
Considered “well-compensated liver function”
Grade B
Total score of 7 to 9
Considered “significant functional impairment”
Grade C
Total score of 10 to 15
Considered “decompensated liver function”
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Appendix D: Systemic Therapy Dosing
Agent(s)
Atezolizumab-bevacixumab
Lenvatinib
Sorafenib
Regorafenib
Cabozantinib
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Dose
1200 mg Atezolizumab plus 15 mg/kg body weight
bevacizumab IV q3 weekly
12 mg po daily (for bodyweight ≥60 kg) or 8 mg po daily (for
bodyweight <60 kg)
400 mg po BID
50 mg/day po daily during weeks 1-3 of each 4 week cycle
60 mg po daily
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Abbreviations
AASLD, American Association for the Study of Liver Disease;
ACR, American College of Radiology; AHS, Alberta Health
Services; AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver
Cancer; BID, twice daily; CI, confidence interval; CT, computed
tomography; DEB, drug-eluting bead; ECOG, Eastern
Cooperative Oncology Group; HCC, hepatocellular carcinoma;
HR, hazard ratio; MDT, multidisciplinary team; MR,
magnetic resonance; MELD, Model for End-stage Liver
Disease; PEI, percutaneous ethanol injection; PO, by mouth,
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SBRT, stereotactic body radiotherapy; SIRT, selective internal
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US, ultrasound; US LI-RADS, ultrasound liver imaging
reporting and data system.
Disclaimer
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individual clinical circumstances to direct care.

Last revision: August, 2021

Copyright © (2021) Alberta Health Services
This copyright work is licensed under the Creative Commons
Attribution-NonCommercial-NoDerivative 4.0 International
license. You are free to copy and distribute the work including
in other media and formats for non-commercial purposes, as
long as you attribute the work to Alberta Health Services, do
not adapt the work, and abide by the other license terms. To
view a copy of this license,
see https://creativecommons.org/licenses/by-nc-nd/4.0/.
The license does not apply to AHS trademarks, logos or
content for which Alberta Health Services is not the copyright
owner.
Funding Source
Financial support for the development of Cancer Care Alberta’s
evidence-based clinical practice guidelines and supporting
materials comes from the Cancer Care Alberta operating
budget; no outside commercial funding was received to support
the development of this document.
All cancer drugs described in the guidelines are funded in
accordance with the Outpatient Cancer Drug Benefit Program,
at no charge, to eligible residents of Alberta, unless otherwise
explicitly stated. For a complete list of funded drugs, specific
indications, and approved prescribers, please refer to the
Outpatient Cancer Drug Benefit Program Master List.
Conflict of Interest Statements
Dr. Kelly Burak has nothing to disclose.
Dr. Rishi Sinha reports other from EAISI - HCC advisory
Board, during the conduct of the study.
Dr. Patricia Tang reports personal fees from Celgene,
Genomic Health International, Amgen, Merck, Taiho
Pharmaceutical, AstraZeneca, Pfizer, and Novartis.
Derek Tilley has nothing to disclose.
Dr. Vincent Tam reports personal fees from BMS, Celgene,
Eisai, Ipsen, grants from Bayer and Eisai.

Guideline Resource Unit

19

