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Summary of recommendations 

1. Liver cancer in Australia 

Aetiology of hepatocellular carcinoma 

Aetiology of cirrhosis and hepatocellular carcinoma 

Alcohol-related liver disease 

Viral aetiologies (chronic hepatitis B and C) 

Metabolic dysfunction-associated fatty liver disease 

Non-cirrhotic hepatocellular carcinoma 

The role of hepatocellular carcinoma surveillance 

2. HCC surveillance in people with cirrhosis 

Background 

Recommendations 

Strong recommendation against 

2.1 Adapted evidence-based recommendation 

Do not routinely offer surveillance for HCC for people who have limited projected life expectancy^ (NICE 2016 [15]) 

^Does have significant comorbidities and therefore has a non-HCC-related life expectancy of less than 6 months. 

Strong recommendation 

2.2 Adapted evidence-based recommendation 

In people with cirrhosis who are willing(a) and suitable(b) to receive HCC treatment, offer 6-monthly surveillance for 
HCC (using ultrasound, with or without alpha-fetoprotein testing) (WHO 2015 [16]; NICE 2016 [15]; Omata et al 
2017[17] ; EASL 2018 [18]; Marrero et al 2019 [19]; GESA 2020 ).[20] 

(a) Willingness is defined as: 1. Willing to have an HCC diagnosis made AND 2. Considering HCC treatment if HCC is 
diagnosed. (b) Suitability is defined as: 1. Well enough to receive HCC treatment, including patients with Child-Pugh 
stage A or B cirrhosis or patients with Child-Pugh stage C awaiting liver transplantation AND 2. Does not have 
significant comorbidities and therefore has a non-HCC-related life expectancy of greater than 6 months. 
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3. HCC surveillance in people without liver cirrhosis 

Background 

Recommendations 

Weak recommendation 

Hepatitis C-related cirrhosis post sustained virologic response 

3.1 Evidence-based recommendation 

In people with HCV-related cirrhosis who achieve a sustained virologic response to treatment, offer 6-monthly 

surveillance for HCC (using ultrasound, with or without alpha-fetoprotein testing) if they are willing(a) and suitable(b) 

to receive treatment (Uyei et al 2019 [21]; Farhang Zangneh et al 2019 [22]). 

(a) Willingness is defined as: 1. Willing to have an HCC diagnosis made AND 2. Considering HCC treatment if HCC is diagnosed. (b) Suitability is 

defined as: 1. Well enough to receive HCC treatment, including patients with Child-Pugh stage A or B cirrhosis or patients with Child-Pugh stage C 

awaiting liver transplantation AND 2. Does not have significant comorbidities and therefore has a non-HCC-related life expectancy of greater than 6 

months. 

Weak recommendation 

Non-cirrhotic liver disease in people with chronic HBV infection 

3.2 Adapted evidence-based recommendation 

In people with chronic HBV infection not part of a priority population1, offer 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) if ALL of the following apply: 

• age ≥ 40 years2 

• family history of HCC3 

 

(Sources: WHO 2015 [16]; NICE 2016 [15]; Omata et al 2017 [17]; EASL 2018 [18]; Marrero et al 2019 [19]; GESA 
2020 [20]; GESA 2022 [23]; Robotin et al 2009 [25]; Sangmala et al 2014 [30]; Zhang et al 2004 [110]; Chen et al 
2003 [111]; Chang et al 2011 [112]). 

 

1Defined by the Expert Advisory Group as Aboriginal and Torres Strait Islander people, people of Asian or Pacific background, and people of sub-

Saharan African background 

2HCC surveillance of younger people may be indicated according to either: regional incidence of HCC in country of birth, or country of birth where 

HBV is endemic. This may include the impact of differences between regional, racial, and ethnic backgrounds. 

3Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a 

family. 

Weak recommendation against  New 

HCV-related advanced hepatic fibrosis post sustained virologic response 

3.4 Evidence-based recommendation 

In people with HCV and F3 fibrosis (non-cirrhotic)# who achieve a sustained virologic response to treatment, do not 
routinely offer surveillance for HCC (Farhang Zangneh et al 2019 [22]). 

# Fibrosis stage should be based on the pre-treatment assessment. 
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Practice Points 

Good practice statement  New 

Non-cirrhotic chronic HBV infection 

3.3 Practice Point 

In people with chronic HBV infection not part of a priority population1, consider offering 6-monthly surveillance for 

HCC (using ultrasound, with or without alpha-fetoprotein testing) based on an individual risk assessment2 including 

family history of HCC3. 

1Defined by the Expert Advisory Group as Aboriginal and Torres Strait Islander people, people of Asian or Pacific background, and people of sub-

Saharan African background 

2Refer to Chapter 3 for aspects to consider when assessing risk. 

3Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a 

family. 

 

Good practice statement  New 

HCV-related advanced hepatic fibrosis post-sustained virologic response 

3.5 Practice Point 

People with HCV and F3 fibrosis (non-cirrhotic) # who achieve a sustained virologic response to treatment should be 
monitored* for progression to cirrhosis 

# Fibrosis stage should be based on the pre-treatment assessment. 

* Based on elastography or other similar technology. 

Good practice statement  New 

F3 fibrosis (non-cirrhotic) 

3.6 Practice point*  

In people with F3 fibrosis (non-cirrhotic) #, excepting people with HCV who achieve a sustained virologic response to 
treatment, consider offering 6-monthly surveillance for HCC (using ultrasound, with or without alpha-fetoprotein 

testing) based on an individual risk assessment1. 

* Adapted from EASL guidelines. 

# Fibrosis stage should be based on the pre-treatment assessment. 

1 Refer to Chapter 3 for aspects to consider when assessing risk. 

Good practice statement  New 

  F3 fibrosis (non-cirrhotic) 

3.7 Practice point 

People with F3 fibrosis (non-cirrhotic) # not considered high-risk for HCC based on the individual risk assessment1 

should be monitored* for progression to cirrhosis. 

# Fibrosis stage should be based on the pre-treatment assessment. 

1 Refer to Chapter 3 for aspects to consider when assessing risk. 

* Based on elastography or other similar technology. 
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Good practice statement  New 

Non-cirrhotic liver disease due to causes other than chronic HBV infection 

3.8 Practice point 

People with metabolic dysfunction-associated fatty liver disease/non-alcoholic fatty liver disease without cirrhosis 
should be monitored* for progression to cirrhosis. 

*Based on elastography or other similar technology. 

Resource and other considerations 

4. HCC surveillance in Aboriginal and Torres Strait Islander people 

Background 

Recommendations 

Weak recommendation 

4.1 Evidence-based recommendation 

In Aboriginal and Torres Strait Islander people with chronic HBV infection, consider offering 6-monthly surveillance for 
HCC (using ultrasound, with or without alpha-fetoprotein testing) if age ≥ 50 years (Carter et al [24]). 

Weak recommendation  New 

4.2 Evidence-based recommendation  

In Aboriginal and Torres Strait Islander people with chronic HBV infection, consider offering 6-monthly surveillance for 

HCC (using ultrasound, with or without alpha-fetoprotein testing) if there is a family history of HCC1 or if age ≥ 40 

with a high-risk HBV genotype2 individually confirmed (e.g.C4) or epidemiologically likely (Carter et al [24]). 

For Aboriginal and Torres Strait Islander people without chronic HBV infection, follow recommendations in these 
guidelines based on their aetiology. 

1Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a 

family. 

2It is noted that genotype testing is not routinely offered and not subsidised through the Medicare Benefits Schedule. 

Practice Points 

Good practice statement 

4.3 Practice point 

Local access to culturally safe, preventive care, surveillance and treatment should be provided for Aboriginal and 
Torres Strait Islander people through primary care within communities and on-Country where possible. 
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Good practice statement  New 

4.4 Practice point 

Health professionals and health system decision-makers must enable evidence-based recommended treatments for 
HCC to be offered to Aboriginal and Torres Strait Islander people in an equitable way. Aboriginal and Torres Strait 
Islander leadership in these decisions is crucial. Current evidence suggests that, when offered early, HCC treatment is 
accepted and effective irrespective of geographical location. 

Limitations 

Resource and other considerations 

5. HCC surveillance in people of Asian or Pacific background 

Background 

Recommendations 

Weak recommendation  New 

5.1 Evidence-based recommendation 

In people of Asian or Pacific background with chronic HBV infection, consider offering 6-monthly surveillance for HCC 
(using ultrasound, with or without alpha-fetoprotein testing) to: 

• males ≥ 40 years of age 
• females ≥ 50 years of age 

 

For people of Asian or Pacific background without chronic HBV infection, follow recommendations in these guidelines 
based on their aetiology (Robotin et al 2009 [25]; Yu et al 2022 [26]; Waziry et al 2016 [27]) 

Limitations 

Other considerations 

6. HCC surveillance in people of sub-Saharan African background 

Background 

Recommendations 
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Consensus recommendation  New 

6.1 Consensus-based recommendation 

In people of sub-Saharan African background with chronic HBV infection, consider offering 6-monthly surveillance for 
HCC (using ultrasound, with or without alpha-fetoprotein testing) to males and females ≥ 20 years of age. 

Family history of HCC should be considered when determining the age at which to commence HCC surveillance1. 

For people of sub-Saharan African background without chronic HBV infection, follow recommendations in these 
guidelines based on their aetiology. 

(Sources: EASL 2018 [18]; Marrero et al 2019 [19]; GESA 2020 [20]). 

1Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a 

family. 

Limitations 

Resource and other considerations 

7. HCC surveillance in Australia: Use of alpha-fetoprotein testing and HCC surveillance 
cost-effectiveness 

Background 

Recommendations 

Weak recommendation  New 

7.1 Evidence-based recommendation 

In people for whom HCC surveillance is recommended, consider offering 6-monthly alpha-fetoprotein testing in 
addition to ultrasound (Andersson et al 2008 [28]; Thompson Coon et al 2008 [29]; Sangmala et al 2014 [30]; Parikh et 
al 2020 [31]). 

Practice Points 

Good practice statement  New 

7.2 Practice point 

The provision of 6-monthly ultrasound for HCC surveillance may be cost-effective compared to no surveillance for 
people with compensated cirrhosis in the Australian context. 
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Good practice statement  New 

7.3 Practice point 

The provision of 6-monthly ultrasound with alpha-fetoprotein testing may be cost-effective compared to no 
surveillance and could be provided as part of HCC surveillance for people with compensated cirrhosis in the 
Australian context. 

Limitations 

Resource and other considerations 

8. Implications and implementation of recommendations, evidence gaps and future 
research needs 

Key recommendations 

Key implementation considerations 

Areas of major debate 

Evidence gaps 

Updating the guidelines 

Appendices 
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Abbreviations 

Acronym/abbreviation Description 

AASLD American Association for the study of Liver Diseases 

APASL Asian Pacific Association for the Study of the Liver 

AFP Alpha-fetoprotein 
ALT Alanine aminotransferase 
APRI Aspartate aminotransferase-platelet ratio 

index 
ARLD Alcohol related liver disease 
AST Aspartate aminotransferase 
CARPA Central Australian Rural Practitioners 

Association 
CER Cost-effectiveness ratio 
CI Confidence interval 
DAA Direct-acting antiviral 

DNA Deoxyribonucleic acid 

EASL European Association for the Study of the 
Liver 

EBR Evidence-based recommendation 

ECOG Eastern Cooperative Oncology Group 

F3 Advanced fibrosis 
F4 Cirrhosis 
FIB-4 Fibrosis-4 Index 
GALAD Gender, Age, Alpha-fetoprotein L3% (AFP-L3), 

AFP, Des-gamma-carboxy prothrombin52 

 

GESA Gastroenterological Society of Australia 
GP General practitioner 
GRADE Grading of Recommendations, Assessment, 

Development and Evaluations 

HBsAg Hepatitis B surface antigen 

HBV Hepatitis B virus 
HCC Hepatocellular carcinoma 
HCV Hepatitis C virus 
HR Hazard ratio 
ICER Incremental cost-effectiveness ratio 
IRR Incidence rate ratio 
MAFLD Metabolic dysfunction-associated fatty liver 

disease (also called metabolic-associated fatty 
liver disease) 

MELD Model for end-stage liver disease 

MBS Medicare Benefits Schedule 
METAVIR Meta-analysis of histological data in viral 

hepatitis 
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NAFLD Non-alcoholic fatty liver disease 
NASH Non-alcoholic steatohepatitis 
NICE National Institute for Health and Care 

Excellence 
PAST Partnership Approach to Sustainably 

eliminating Chronic Hepatitis B in the 
Northern Territory 

PICO Population, intervention, comparator and 
outcome 

PP Practice point 

QALY Quality-adjusted life years 

RCT Randomised controlled trial 
WHO World Health Organization 
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Glossary 

Term Definition 
AFP A protein produced by the liver and can be a tumour biomarker for liver cancer. 
APRI An index of liver fibrosis and cirrhosis based on the ratio of aspartate 

aminotransferase to platelets in the body 
ARLD Refers to liver disease associated with excess alcohol consumption 
CER The ratio of the net cost of item(s) or health intervention to the health outcome, 

e.g., cost per diseases prevented 
Child-Pugh A 15-point scoring system used to assess the prognosis of liver disease 
Cirrhosis Late-stage scarring of liver tissue resulting in the formation of nodules 
DAA Medication used to treat chronic hepatitis C that targets the chronic hepatitis C 

replication life cycle 
Fibrosis The deposition of scar tissue in the liver 
F1-3 Progressive scarring of the liver tissue, leading to the disruption of normal blood 

flow and impairment of liver function 
FIB-4 A scoring test used to estimate liver scarring 
Genotype testing Genetic testing that compares DNA/RNA structure, variations, or changes 
HBV A vaccine-preventable liver infection caused by the hepatitis B virus which can 

lead to long-term liver damage 
HCC Most common type of primary liver cancer 
HCV A liver infection caused by the hepatitis C virus that causes inflammation and can 

lead to cirrhosis and cancer 
MAFLD The updated term for NAFLD to acknowledge its association with metabolic 

syndrome, excess adiposity and type 2 diabetes. 
MELD A scoring system to predict liver disease severity and is often used to determine a 

patient’s urgency for liver transplantation 
NAFLD A condition resulting from a fat build up in the liver in the absence of excessive 

alcohol consumption. 
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Plain language summary 

The purpose of these guidelines is to help doctors discover liver cancer as early as possible. It does not cover 
cancer treatment. 

Liver cancer in Australia 
Each year about 2,800 Australians are diagnosed with liver cancer, and around 2,400 die from liver cancer. 

Liver cancer is becoming more common. It is usually diagnosed when it is too late to cure. 

The most common type of liver cancer is called HCC (hepatocellular carcinoma). 

Who gets HCC? 
People have a higher chance of HCC if they have long-term hepatitis B, hepatitis C, fatty liver disease, or consume 
large amounts of alcohol. 

HCC usually begins as scars on the liver in people with one of these long-term liver conditions. 

Most people have liver cirrhosis (a severe type of liver scarring) before they develop HCC. 

Medical tests can find some HCCs while they are still curable. This kind of repeated testing that looks for any new 
tumour spots in the liver over years is called HCC surveillance. 

Who should have regular testing for HCC? 
The risk of HCC is low so the need for testing depends on a person’s age and the type of liver problem they have. 

Testing for HCC is recommended for these groups of people: 

• people with hepatitis B who are at higher risk (based on age and background) 
• people with liver cirrhosis 
• people with liver cirrhosis and hepatitis C (even if cured) 
• people waiting for a liver transplant 
• people with other long-term liver problems. 

Testing may not be needed if someone is young or has no signs of liver scarring. 

Testing is not worthwhile if the benefits are not greater than the possible harm and costs. For example, if someone 
is too unwell to have cancer treatment, or if someone is more likely to die of some other health problem in the 
short-term. 

What does regular testing (surveillance) involve? 
Testing for HCC (surveillance) involves having a liver ultrasound every 6 months. Ultrasound can detect tumours in 
the liver and show how big they are. 

A blood test may also be done at the same time, every 6 months. This tests for alpha-fetoprotein (AFP), which may 
show when there might be a cancer. 

If these tests show that a person may have HCC, they may need more tests. 

More information about liver conditions 
Hepatitis B 
Hepatitis B is a liver condition caused by infection with hepatitis B virus. 

It can lead to severe liver scarring (cirrhosis) and/or HCC. 

Long-term hepatitis B infection is common in some regions, including Southeast Asia and Africa. 
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Vaccination prevents infection. 

Treatment is available for people with hepatitis B and can lower liver cancer risk. 

Untreated hepatitis B can lead to severe liver scarring (cirrhosis) and HCC. 

Hepatitis C 
Hepatitis C is a liver condition caused by infection with hepatitis C virus. 

Hepatitis C can be cured with antiviral treatment. 

Long-term hepatitis C infection is becoming less common in Australia. 

Untreated hepatitis C can lead to severe liver scarring (cirrhosis), and then HCC. 

People with other long-term liver problems 
There are two main types of long-term liver problems: fatty liver disease and alcohol-related liver disease. These are 
the most common but there are also other types of long-term liver problems. 

Fatty liver disease is related to type 2 diabetes and obesity. 

This condition is also called ‘non-alcoholic fatty liver disease’ and ‘metabolic-associated fatty liver disease’. It can 
also be related to excessive alcohol consumption. 

In Australia, fatty liver disease is becoming a common cause of HCC. 

Too much fat stored in the liver can lead to liver inflammation and scarring (cirrhosis), type 2 diabetes, and HCC. 

Long-term heavy drinking leads to liver scarring (liver cirrhosis). 

Where to find information about liver cancer and liver cancer treatment 
Cancer Council 

131120 

www.cancer.org.au 

Understanding Liver Cancer (A guide for people with cancer, their families and friends) - Booklet available from: 
https://www.cancer.org.au/cancer-information/downloadable-resources 
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Introduction 

Primary liver cancer incidence and mortality are rapidly rising in Australia. Between 1982 and 2022, the age-
standardised incidence rate rose from 1.8 to an estimated 8.8 per 100,000 people, and the age-standardised 
mortality rate rose from 2.3 to an estimated 7.3 per 100,000 people [1]. 

Hepatocellular carcinoma (HCC) is the most common type of primary liver cancer. HCC surveillance of people with 
risk factors such as chronic infection with hepatitis B virus (HBV) or hepatitis C virus (HCV), alcohol-related liver 
disease (ARLD), or metabolic dysfunction-associated fatty liver disease (MAFLD; or non-alcoholic fatty liver disease: 
NAFLD) aims to facilitate the early detection of HCC when curative treatments may be possible [2]. 

Intended users 

These guidelines are intended for health professionals caring for people at high risk of liver disease and liver 
cancer. 

They may also be of use to policy makers and people with training in medicine or other health sciences. 

They are not intended as health information for the general public. 

Target populations 

These guidelines cover a range of Australian populations: 

• people at high risk of HCC: 
◦ people with liver cirrhosis 
◦ people with chronic infection with HBV or HCV 
◦ people with ARLD 
◦ people with NAFLD/MAFLD. 

• people from priority populations that have a higher-than-average risk of HCC: 
◦ Aboriginal and Torres Strait Islander people 
◦ people of Asian or Pacific background  
◦ people of sub-Saharan African background. 

 

Health care settings in which the guidelines will be applied 

These guidelines apply to the range of public and private healthcare settings in which services are provided for 
the target populations. 

These include, but are not limited to: 

• hospitals 
• specialist clinics 
• imaging services 
• pathology services 
• allied health care services 
• primary care services, including general practice, community health, and Aboriginal and Torres Strait 

Islander Community Controlled Health Organisations (ACCHOs) 
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• alcohol and other drug treatment services 
• prison health services. 

Purpose and scope 

The Clinical practice guidelines for HCC surveillance for people at high risk in Australia aim to provide information 
and recommendations to guide surveillance for people at high risk of HCC. Evidence has shown it to be 
successful in detecting lesions and/or early-stage tumours, increasing the receipt of curative treatment and 
improving overall survival [2][3]. These guidelines do not cover HBV/HCV screening, testing and treatment, 
screening for advanced liver disease, surveillance for other types of liver cancer such as intrahepatic 
cholangiocarcinoma, or ongoing monitoring or surveillance of people with HCC for recurrence. 

Publication Approval 

The guideline recommendations were approved by the Chief Executive Officer of the National Health and 
Medical Research Council (NHMRC) on 14 April 2023 under section 14A of the National Health and Medical 
Research Council Act 1992.  In approving the guideline recommendations, NHMRC considers that they meet the 
NHMRC standard for clinical practice guidelines. This approval is valid for a period of five years. 

 

NHMRC is satisfied that the guideline recommendations are systematically derived, based on the identification 
and synthesis of the best available scientific evidence, and developed for health professionals practising in an 
Australian health care setting. 

 

This publication reflects the views of the authors and not necessarily the views of the Australian Government. 

The Royal Australian College of General Practitioners (RACGP) endorsement 
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Cancer Council Australia was funded by the Department of Health and Aged Care to develop these guidelines as 
part of the Roadmap to Liver Cancer Control project. Cancer Council Australia sub-contracted The Daffodil 
Centre, a joint venture between Cancer Council NSW and the University of Sydney, to perform the systematic 
reviews and predictive modelling, and provide project co-ordination to support guideline development. The 
funding body did not influence the content of these guidelines. 

Guidelines development process 

An Expert Advisory Group was convened to determine the scope of the clinical practice guidelines for HCC 
surveillance for people at high risk in Australia (see Appendix A for complete guideline development process). 
The guidelines were developed by a multidisciplinary Working Group and Daffodil Centre staff, overseen by the 
Expert Advisory Group (full details of the multidisciplinary guideline development group can be found in 
Appendix H2 and Appendix I). The development was guided by the following clinical questions: 

1. Does HCC surveillance improve health outcomes? 
2. Which high-risk groups would benefit from HCC surveillance in the Australian context? 

1. by aetiology 
2. by priority population. 

3. How would surveillance for HCC be provided to the target population in an effective, feasible, acceptable 
and cost-effective way? 
The development of these questions was based on the evidence and current practice identified in Phase One of 
the Roadmap to Liver Cancer Control initiative funded by the Department of Health and Aged Care. 

The priority populations were defined by the Expert Advisory Group as Aboriginal and Torres Strait Islander 
people, people of Asian or Pacific background, and people of sub-Saharan African background. While 
ethnocultural background is not a risk factor for HCC, region or country of birth correlates with the probability 
of developing HCC, such as for chronic hepatitis B. Therefore, we have used birth country or region as a 
surrogate marker of risk among people living in Australia. However, risk of HCC may be modulated by other 
factors, including belonging to more than one ethnocultural group. HCC risk factors also vary between 
Australian populations that are distinguished by ethnocultural features other than country of birth. 

Although country of birth and similar factors are useful as strong proxy measures of HCC risk, and are 
straightforward to determine, it must be emphasised that these are non-causal risk factors and are merely 
indicative of the likelihood of an individual carrying a causal risk factor, such as a subtype of HBV with high risk 
of HCC progression. 

Cultural determinants of health also impact health care provision as well as the ongoing effects of colonisation, 
systemic racism, stigma and social marginalisation. The provision of culturally sensitive and safe health care is 
central to HCC surveillance. Culturally sensitive and safe health services can be provided through an 
understanding, consideration and respectful accommodation of an individual’s cultural, linguistic, religious, 
sexual and racial/ethnic characteristics to ensure that all are welcome, safe and protected. 

In Australia, frameworks, manuals and guides have been developed to support health care providers to provide 
culturally sensitive and safe services, specific to Aboriginal and Torres Strait Islanders [4][5], people living in 
remote communities [6], refugees to Australia [7][8][9], people impacted by the justice system [10] and to 
support inclusiveness of gender identities [11]. As an example, the Central Australian Rural Practitioners 
Association (CARPA) standard treatment manual includes guidance around providing culturally sensitive care 
in four broad categories: cultural beliefs, loss and grief, communication, and questioning a patient [6]. 

For Aboriginal and Torres Strait Islanders, guidance from the National Aboriginal Community Controlled Health 
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Organisation, Royal Australian College of General Practitioners and Cancer Australia highlights the importance 
of patient-centred care in preventive health and cancer care [12][13]. These guides outline the principles of 
respect for patients and their families’ cultural and religious beliefs, taking time to understand a patient’s 
knowledge, values, and cultural needs throughout the decision-making process [12][13]. They also recommend 
providers use plain language and to ensure information is accessible and in culturally appropriate formats. 
Family involvement and support is also encouraged in discussions about outcomes and care plans [12].   

In the absence of Australian guidelines for HCC surveillance, health practitioners currently use existing 
international guidelines and consensus statements to support clinical decision making. After a review of current 
practice, the Expert Advisory Group determined that clinical question 1 was adequately covered by existing 
guidelines underpinned by systematic reviews, and that adapted evidence-based recommendations and/or 
practice points would be developed for the Australian context (Chapters 2 and 3). For clinical questions 2 and 3, 
specific clinical questions were developed by the Expert Advisory Group, PICO (population, intervention, 
comparator and outcome) questions were formulated by the Project Team in consultation with the Expert 
Advisory Group (Table 1), and systematic reviews were conducted (Chapters 4 to 8). For complete list of clinical 
questions and PICO questions see Appendix B. 

Systematic literature reviews and cost-effectiveness modelling studies were completed, and the evidence was 
appraised using the Grading of Recommendations, Assessment, Development and Evaluations (GRADE) 
methodology [14]. A summary of the systematic review questions is shown in Table 1. 

Table 1. Summary of systematic review questions. 

PICO Systematic Review Question 
PICO 1 Does HCC surveillance improve liver cancer outcomes for people with non-cirrhotic liver disease 

and for people with HCV-related cirrhosis who have been treated with direct-acting antiviral agents? 
PICO 2 Is prior HCC surveillance associated with improved liver cancer outcomes for people with HCC 

with either (i) non-cirrhotic liver disease or (ii) HCV-related cirrhosis treated with direct-acting 

antiviral agents? 
PICO 3 Does HCC surveillance improve liver cancer outcomes for Aboriginal and Torres Strait Islander people? 

PICO 4 Does HCC surveillance improve liver cancer outcomes for Asian or Pacific-born people in 
Australia? 

PICO 5 Does HCC surveillance improve liver cancer outcomes for sub-Saharan Africa-born people in 
Australia? 

PICO 6 Does the addition of alpha-fetoprotein testing to 6-monthly ultrasound imaging for HCC surveillance improve 

liver cancer outcomes? 

Based on the evidence reviews, the Working Groups formulated recommendations and practice points. 
Evidence-based recommendations were developed through a structured process, considering the body of 
evidence and its relevance to Australian clinical practice. Each recommendation was assigned a grade (either 
strong or weak) based on consideration of the balance between desirable and undesirable consequences of alternative 

management strategies, the certainty of evidence, values and preferences of people applying or affected by the recommendation, 

and implications for resource use. Where a systematic review was conducted but no evidence was identified, a consensus-based 

recommendation was developed. The choice of recommendation and wording reflects the certainty of evidence. 
Where there is clear and strong evidence of benefit, 'offer' or ‘do not offer’ is used. Where the benefit is less 
certain based on the evidence, the recommendation is worded as 'consider offering'. 

Practice points were also developed or adapted to support the recommendations and provide guidance on areas not examined by 

a systematic review. Practice points were developed where there was a message regarding existing clinical practice 
or the implementation of HCC surveillance that needed to be included and considered to ensure equity of care 
and access. The wording used in the practice points reflects the urgency of the issue. In some cases, the practice 
points indicate the likelihood of a benefit as a way of highlighting the importance of an issue rather than its 
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urgency. 

Table 2. Types of recommendations included in these guidelines. 

Type Process 

Evidence-based recommendations (EBR) Recommendations based on systematic review conducted for these guidelines 

Adapted evidence-based recommendations 

(AEBR) 

Recommendations adopted/adapted from existing evidence-based clinical 

practice guidelines 

Consensus-based recommendations (CBR) Recommendations based on systematic review conducted for these guidelines 

where no evidence was identified 

Practice points (PP) Guidance on topics for which systematic reviews were either not 

conducted, developed as the identified body of evidence was considered low 

quality, or no evidence was identified. 

The Working Groups followed a structured process and consensus was reached in the Working Group through 
formal meetings and offline correspondence, where required. Any uncertainties were raised with the guidelines 
co-Chairs and discussed with the Working Group lead. Once drafted, the recommendations and practice points 
were circulated to the Working Group for comments. In this way, Working Group members were able to 
comment on recommendations and practice points across the guidelines. Comments and suggested changes 
were raised with the corresponding Working Group lead and any subsequent changes were circulated to the 
Working Group members for final confirmation. 

The guidelines were reviewed by people with lived experience of liver cancer or precursor conditions, caregivers, 
research advocates, and representatives of consumer organisations (the Community Reference Group). The 
Community Reference Group included Aboriginal and Torres Strait Islander people and Aboriginal leadership, 
people from culturally and linguistically diverse communities, and people who live in rural/remote regions. The 
group advised on aspects of the guidelines affecting the target clinical population, including applicability, 
inclusivity and clarity. The group was asked to review the content and submit feedback which was then brought 
back to the Working Groups to discuss incorporation. The Working Group leads facilitated incorporation of the 
feedback and provided responses to comments from the Community Reference Group. Over the course of the 
guidelines, the Community Reference Group met three times and corresponded via email. At least one member 
of the Project Team was present at each meeting to support the Community Reference Group and, where 
possible, one of the co-Chairs was also in attendance. 

The guidelines were released for targeted expert consultation and public consultation in October 2022. The Working Groups 

considered all submissions and agreed on appropriate amendments in response to comments and proposed changes. The final 

guidelines were published in July 2023. 

Scheduled review of these guidelines 

Newly published evidence relevant to each systematic review question will continue to be monitored. If there is 
strong evidence emerging in HCC surveillance, the Working Group will be reconvened to assess if this warrants a 
guideline update (full or partial). It is recommended that the guideline be updated within 5 years. 
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Summary of recommendations 

This is a summary of the recommendations in the Clinical practice guidelines for hepatocellular carcinoma (HCC) 
surveillance for people at high risk in Australia. HCC surveillance is a well-established intervention to facilitate early 
detection through regular monitoring of populations at high risk. HCC surveillance typically targets people with 
cirrhosis as well as high-risk groups (e.g. those with hepatitis B virus (HBV)), using ultrasound and/or measurement 
of tumour biomarker(s) such as alpha-fetoprotein (AFP). Evidence has shown it to be successful in detecting lesions 
and/or early-stage tumours, increasing the receipt of curative treatment and improving overall survival [2][3]. These 
recommendations are intended to guide decision making in determining who should receive regular HCC 
surveillance and all should be considered for implementation in practice. They are presented in an order which 
reflects clinical judgement (see Appendix F for decision aid). 

Principles of clinical judgement and shared decision-making using a culturally sensitive and safe approach apply 
when implementing the recommendations in these guidelines. In considering whether a person should receive 
regular HCC surveillance, a clinician needs to take into account individual factors including age, family history of 
HCC, individual risk factors, ethnocultural group/region of birth, any comorbidities, performance (ECOG status) and 
liver-related health status. This may be done through individual risk assessment (see Chapter 3) that considers all 
the potential benefits and risks. HCC surveillance should only be offered if the clinician and patient agree that the 
likely benefits outweigh the risks, and the patient is willing to participate in HCC surveillance and to undergo any 
subsequent HCC treatment that might be indicated. 

These guidelines include adapted evidence-based recommendations (AEBR), evidence-based recommendations 
(EBR), consensus-based recommendations (CBR) and practice points (PP). Each EBR was assigned a grade by the 
expert Working Group, taking into account the volume, consistency, generalisability, applicability and clinical 
impact of the body of evidence using the Grading of Recommendations, Assessment, Development and Evaluations 
(GRADE) methodology [14]. Recommendations and practice points were developed by Working Group members. 
The choice of recommendation and wording reflects the certainty of evidence. Where there is clear and strong 
evidence of benefit, 'offer' or ‘do not offer’ is used. Where the benefit is less certain based on the evidence, the 
recommendation is worded as 'consider offering'. 

For each recommendation, the corresponding chapter in the guidelines provides more detailed information, 
including the evidence and rationale for the recommendation. The recommendations should be implemented with 
consideration of the evidence summaries provided. 

Number Type Strength Recommendation 

HCC surveillance in people with liver cirrhosis 

2.1 
Adapted 
evidence-based 
recommendation 

Strong 

Do not routinely offer surveillance for HCC for people who have 
limited projected life expectancy^ (NICE 2016 [15]). 

^Does have significant comorbidities and therefore has a non-HCC-
related life expectancy of less than 6 months 

2.2 
Adapted 
evidence-based 
recommendation 

Strong 

In people with cirrhosis who are willing(a) and suitable(b) to receive 
HCC treatment, offer 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) (WHO 
2015 [16]; NICE 2016 [15]; Omata et al 2017 [17]; EASL 2018 [18]; 
Marrero et al 2019 [19]; GESA 2020 [20]). 

(a) Willingness is defined as: 1. Willing to have an HCC diagnosis made 
AND 2. Considering HCC treatment if HCC is diagnosed. (b) Suitability 
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is defined as: 1. Well enough to receive HCC treatment, including 
patients with Child-Pugh stage A or B cirrhosis or patients with Child-
Pugh stage C awaiting liver transplantation AND 2. Does not have 
significant comorbidities and therefore has a non-HCC-related life 
expectancy of greater than 6 months 

3.1 
Evidence-based 
recommendation 

Weak 

In people with HCV-related cirrhosis who achieve a sustained virologic 
response to treatment, offer 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) if they are 

willing(a) and suitable(b) to receive HCC treatment (Uyei et al 
2019 [21]; Farhang Zangneh et al 2019 [22]). 

 

(a) Willingness is defined as: 1. Willing to have an HCC diagnosis made 
AND 2. Considering HCC treatment if HCC is diagnosed. (b) Suitability 
is defined as: 1. Well enough to receive HCC treatment, including 
patients with Child-Pugh stage A or B cirrhosis or patients with Child-
Pugh stage C awaiting liver transplantation AND 2. Does not have 
significant comorbidities and therefore has a non-HCC-related life 
expectancy of greater than 6 months. 

HCC surveillance in people without liver cirrhosis 

3.2 
Adapted 
evidence-based 
recommendation 

Weak 

In people with chronic HBV infection not part of a priority population1, 
offer 6-monthly surveillance for HCC (using ultrasound, with or 
without alpha-fetoprotein testing) if ALL of the following apply: 

• age ≥ 40 years2 

• family history of HCC3 

(Sources: WHO 2015 [16]; NICE 2016 [15]; Omata et al 2017 [17]; EASL 
2018 [18]; Marrero et al 2019 [19]; GESA 2020 [20]; GESA 2022 [23]; 
Zhang et al 2004 [110]; Chen et al 2003 [111]; Sangmala et al 
2014 [30]). 

1Defined by the Expert Advisory Group as Aboriginal and Torres Strait 
Islander people, people of Asian or Pacific background, and people of 
sub-Saharan African background 

2HCC surveillance of younger people may be indicated according to 
either: regional incidence of HCC in country of birth, or country of birth 
where HBV is endemic. This may include the impact of differences 
between regional, racial, and ethnic backgrounds. 

3Family history of HCC is defined as one or more first degree relatives 
with HCC. Consider offering surveillance 10 years prior to earliest case 
in a family. 
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3.3 Practice Point NA 

In people with chronic HBV infection not part of a priority population1, 
consider offering 6-monthly surveillance for HCC (using ultrasound, 
with or without alpha-fetoprotein testing) based on an individual risk 

assessment2 including family history of HCC3. 

1Defined by the Expert Advisory Group as Aboriginal and Torres Strait 
Islander people, people of Asian or Pacific background, and people of 
sub-Saharan African background 

2Refer to Chapter 3 for aspects to consider when assessing risk. 

3Family history of HCC is defined as one or more first degree relatives 
with HCC. Consider offering surveillance 10 years prior to earliest case 
in a family. 

3.4 
Evidence-based 
recommendation 

Weak 

In people with HCV and F3 fibrosis (non-cirrhotic) # who achieve a 
sustained virologic response to treatment, do not routinely offer 
surveillance for HCC (Farhang Zangneh et al 2019 [22]). 

# Fibrosis stage should be based on the pre-treatment assessment 

3.5 Practice Point NA 

People with HCV and F3 fibrosis (non-cirrhotic) # who achieve a 
sustained virologic response to treatment should be monitored* for 
progression to cirrhosis. 

# Fibrosis stage should be based on the pre-treatment assessment. 

* Based on elastography or other similar technology. 

3.6 Practice point* NA 

In people with F3 fibrosis (non-cirrhotic) #, excepting people with HCV 
who achieve a sustained virologic response to treatment, consider 
offering 6-monthly surveillance for HCC (using ultrasound, with or 
without alpha-fetoprotein testing) based on an individual risk 

assessment1. 
 

* Adapted from EASL guidelines. 

# Fibrosis stage should be based on the pre-treatment assessment. 

1 Refer to Chapter 3 for aspects to consider when assessing risk. 

3.7 Practice point NA 

People with F3 fibrosis (non-cirrhotic) # not considered high-risk for 

HCC based on the individual risk assessment1 should be monitored* 
for progression to cirrhosis. 
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# Fibrosis stage should be based on the pre-treatment assessment. 

1 Refer to Chapter 3 for aspects to consider when assessing risk. 

* Based on elastography or other similar technology. 

3.8 Practice point NA 

People with metabolic dysfunction-associated fatty liver disease/non-
alcoholic fatty liver disease without cirrhosis should be monitored* for 
progression to cirrhosis. 

* Based on elastography or other similar technology. 

HCC surveillance in Aboriginal and Torres Strait Islander people 

4.1 
Evidence-based 
recommendation 

Weak 

In Aboriginal and Torres Strait Islander people with chronic HBV 
infection, consider offering 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) if age ≥ 50 
years (Carter et al [24]). 

4.2 
Evidence-based 
recommendation 

Weak 

In Aboriginal and Torres Strait Islander people with chronic HBV 
infection, consider offering 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) if there is a 

family history of HCC1 or if age ≥ 40 with a high-risk HBV genotype2 

individually confirmed (e.g. C4) or if the genotype is epidemiologically 
likely (Carter et al [24]). 
For Aboriginal and Torres Strait Islander people without chronic HBV 
infection, follow recommendations in these guidelines based on their 
aetiology. 

1Family history of HCC is defined as one or more first degree relatives 
with HCC. Consider offering surveillance 10 years prior to earliest case 
in a family. 

2It is noted that genotype testing is not routinely offered and not 
subsidised through the Medicare Benefits Schedule. 

4.3 Practice point  NA 

Local access to culturally safe, preventive care, surveillance and 
treatment should be provided for Aboriginal and Torres Strait Islander 
people through primary care within communities and on-Country 
where possible. 

4.4 Practice point NA 

Health professionals and health system decision-makers must enable 
evidence-based recommended treatments for HCC to be offered to 
Aboriginal and Torres Strait Islander people in an equitable way. 
Aboriginal and Torres Strait Islander leadership in these decisions is 
crucial. Current evidence suggests that, when offered early, HCC 
treatment is accepted and effective irrespective of geographical 
location. 

HCC surveillance in people of Asian or Pacific background 
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5.1 
Evidence-based 
recommendation 

Weak 

In people of Asian or Pacific background with chronic HBV infection, 
consider offering 6-monthly surveillance for HCC (using ultrasound, 
with or without alpha-fetoprotein testing) to: 

• males ≥ 40 years of age 
• females ≥ 50 years of age 

For people of Asian or Pacific background without chronic HBV 
infection, follow recommendations in these guidelines based on their 
aetiology (Robotin et al 2009 [25]; Yu et al 2022 [26]; Waziry et al 
2016 [27]) 

HCC surveillance in people of sub-Saharan African background 

6.1 
Consensus-based 
recommendation 

NA 

In people of sub-Saharan African background with chronic HBV 
infection, consider offering 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) to males and 
females ≥ 20 years of age. 

Family history of HCC should be considered when determining the 

age at which to commence HCC surveillance1. 

For people of sub-Saharan African background without chronic HBV 
infection, follow recommendations in these guidelines based on their 
aetiology. 

(Sources: EASL 2018 [18]; Marrero et al 2019 [19]; GESA 2020 [20]). 

1Family history of HCC is defined as one or more first degree relatives 
with HCC. Consider offering surveillance 10 years prior to earliest case 
in a family. 

HCC surveillance in Australia: Effectiveness and cost-effectiveness 

7.1 
Evidence-based 
recommendation 

Weak 

In people for whom HCC surveillance is recommended, consider 
offering 6-monthly alpha-fetoprotein testing in addition to ultrasound 
(Andersson et al 2008 [28]; Thompson Coon et al 2008 [29]; Sangmala 
et al 2014 [30]; Parikh et al 2020 [31]). 

7.2 Practice point NA 
The provision of 6-monthly ultrasound for HCC surveillance may be 
cost-effective compared to no surveillance for people with 
compensated cirrhosis in the Australian context. 

7.3 Practice point NA 

The provision of 6-monthly ultrasound with alpha-fetoprotein testing 
may be cost-effective compared to no surveillance and could be 
provided as part of HCC surveillance for people with compensated 
cirrhosis in the Australian context. 
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1. Liver cancer in Australia 

Liver cancer in Australia was estimated to result in 2,905 new cancer cases and 2,492 cancer deaths in 2022, with 
liver cancer rates rapidly increasing. Between 1982 and 2022, the age-standardised incidence rate increased from 
1.8 to an estimated 8.8 per 100,000 population and the mortality rate increased from 2.3 to an estimated 7.3 per 
100,000 population [1]. 

Hepatocellular carcinoma (HCC) is the most common type of primary liver cancer, accounting for 80% of all primary 
liver cancers [32]. The incidence of HCC in Australia is highest among people aged 59 – 75 years [33]. 

Survival rates for liver cancer are poor, with 5-year survival of 22% for the latest data period of 2014 – 2018 [33]. 
Many patients with liver cancer receive their diagnosis when the cancer is already at an incurable late stage [34]. 

While the overall incidence and mortality rates for all cancers combined are expected to decline in Australia, based 
on current trends, incidence and mortality rates for liver cancer are projected to continue to increase to 2044 [35]. 

The burden of disease due to liver cancer is disproportionately high among Aboriginal and Torres Strait Islander 
people, and migrants to Australia from countries where viral hepatitis is endemic [26][34][36][37]. 

Given the growing burden of liver cancer and poor survival rates, it is important to look for opportunities to 
improve outcomes. 

Aetiology of hepatocellular carcinoma 

The strongest risk factor for HCC is liver cirrhosis, which is identified in more than 80% of those diagnosed with 
HCC [19]. Only 10–20% of HCC cases are diagnosed in the absence of cirrhosis [38][39]. 

Chronic advanced liver disease generally begins with chronic liver injury, which leads to the formation of scar 
tissue in the liver (fibrosis) and may eventually progress to cirrhosis (see Box 1). In its early stages, liver disease is 
often asymptomatic or is associated with non-specific symptoms such as fatigue, weakness, loss of appetite, 
nausea, and weight loss. Early-stage liver fibrosis can be reversible [40]. In the asymptomatic phase 
(compensated cirrhosis), the liver is scarred but functional. In a cirrhotic liver, scar tissue increasingly disrupts 
blood flow and compromises the organ’s functions. Progressive scarring of the liver eventually leads to severe 
impairment of liver function (decompensated cirrhosis), giving rise to clinical symptoms such as ascites, 
bleeding, jaundice, and encephalopathy. 

In Australia in 2017 an estimated 24,150 people were living with decompensated cirrhosis and 157,920 people 
were living with compensated cirrhosis, representing 0.74% of the total population [41]. In over 90% of cases 
globally, HCC occurs in the setting of chronic liver disease [42]. 

Chronic liver damage developing from inflammation provides an environment in which cancer can develop [19]. 
The risk of developing HCC is influenced by the underlying aetiology of liver disease and its treatment, the 
severity of liver disease, and individual characteristics including age, sex, genetics, and lifestyle and 
environmental factors [43]. 

Box 1: Fibrosis and cirrhosis 

Liver fibrosis refers to the deposition of scar tissue in the liver. Fibrosis causes architectural distortion, severe 
vascular alterations and impairs optimal liver function. Fibrosis severity can be staged using one of several 
proposed systems such as METAVIR [44] and the Ishak modified histologic activity index [45]. F0 refers to no 
fibrosis. F1, F2 and F3 refer to progressively more liver scarring. F4 refers to liver cirrhosis when the 
parenchyma is surrounded by fibrous tissue resulting in the formation of nodules. 
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Liver cirrhosis can be further sub-classified as compensated cirrhosis, which is typically asymptomatic and 
decompensated cirrhosis where liver function is significantly compromised, and survival is reduced. Scoring 
systems, such as METAVIR or Ishak, separately assess the degree of liver inflammation and other features 
including the extent of liver fat deposition. Fibrous tissue, including that in early cirrhosis, can reverse if the 
inciting cause is removed. Cancer development results from progressive molecular and cellular changes within 
chronically injured liver cells, which in most cases is closely associated with the extent of fibrosis. Most liver 
cancers arise in a liver with cirrhosis or advanced liver fibrosis. 

Historically, liver fibrosis and cirrhosis were diagnosed by liver biopsy, but this is invasive and carries the risk of 
complications, patient discomfort and inconvenience. For these reasons, liver biopsies for the purpose of 
cirrhosis diagnosis and fibrosis staging are rarely used in favour of new, less invasive technologies. 
Elastography (including specialised technologies like transient elastography or shear wave elastography) is 
now used to determine the extent of liver stiffness, a surrogate of fibrosis. However, these technologies are 
not universally available or subsidised centrally through the Medicare Benefits Schedule in Australia. Cirrhosis 
progression can also be assessed using aspartate aminotransferase-platelet ratio index (APRI) and fibrosis 
score based on four factors (FIB-4), or coagulation studies to consider cirrhosis progression. 

Several measures of the severity of liver dysfunction are in use, such as the Child-Pugh score. The Child-Pugh 
score uses a 15-point system to classify the liver disease as class A, B, or C, each of which has different 
prognostic implications. The Model for End-Stage Liver Disease (MELD) score is a similar measure of severity 
using routinely measured laboratory parameters. 

 

Aetiology of cirrhosis and hepatocellular carcinoma 

Worldwide, there is considerable regional variation in the aetiology of cirrhosis and HCC [46]. The most common 
aetiologies are alcohol-related liver disease (ARLD), chronic infection with HBV and/or HCV, and 
metabolic dysfunction-associated fatty liver disease (MAFLD; also classified as non-alcoholic fatty liver disease 
[NAFLD]) [47]. Other causes include haemochromatosis, primary biliary cholangitis, and autoimmune hepatitis. 

Alcohol-related liver disease 

ARLD is associated with long-term excess alcohol consumption and a common cause of liver cirrhosis 
globally [48]. An estimated 17% of Australians consume alcohol at levels that put them at lifetime risk of an 
alcohol-related disease or injury [49]. Australia has guidelines to support the reduction of health risks from 
drinking alcohol. These are not specific to liver disease and liver cancer but play an important role in reducing 
harm associated with excessive alcohol intake [50].  

The prevalence of ARLD in Australia is unknown. ARLD includes a spectrum from simple steatosis, when 
hepatocytes become distended with lipids but is benign and reversible, or the more severe alcohol-related 
hepatitis and liver cirrhosis [51]. Alcohol-related cirrhosis is another well-recognised risk factor for HCC [52]. The 
risk of HCC among patients with alcohol-related cirrhosis ranges from 1.3% to 3% annually. A retrospective 
cohort study of patients with cirrhosis in Queensland noted that a higher proportion of Aboriginal and Torres 
Strait Islander participants had alcohol-related cirrhosis, compared with non-Indigenous participants [53]. 

Viral aetiologies (chronic hepatitis B and C) 

In high-income countries, such as Australia and North American countries, the predominant viral aetiology is 
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hepatitis C virus (HCV) infection [46][52]. Individuals with HCV and cirrhosis are at high risk of developing HCC, 
with annual cancer risk estimated at 3–5% in this group [19]. However, these reported risk data predate the 
introduction of direct-acting antiviral (DAA) treatment for HCV, which can achieve a cure in greater than 95% of 
infected individuals [54]. Although HCV clearance reduces HCC risk [55][56], individuals with advanced liver 
disease before treatment retain a residual risk of HCC [57]. 

The prevalence of chronic HCV infection is declining in Australia. The number of people receiving treatment for 
HCV treatment was highest in 2016 and has declined steadily since then. Between March 2016 and December 
2021, 99,735 people received treatment for HCV [58]. 

Chronic infection with hepatitis B virus (HBV) is the predominant HCC aetiology in Southeast Asia and Africa. The 
annual incidence of HCC is 2–5% in patients with HBV-related cirrhosis [19]. In Australia, there are an estimated 
200,385 people living with HBV in 2021 [59]. Of these, modelling suggests that 72.5% were diagnosed but only 
12.7% were reported to receive treatment [59]. Of note, 2020 estimates indicated 68.4% of all people living with 
chronic hepatitis B in Australia were born overseas and 7.2% were Aboriginal and/or Torres Strait Islander [60]. 
Population linkage studies have shown that Asian-born Australian residents were 30 times more likely to have a 
diagnosis of HBV-associated HCC than with Australian-born residents [61] and that HCC incidence was higher in 
areas with greater Aboriginal and Torres Strait Islander people [62]. 

HBV-associated HCC can also be seen in the absence of cirrhosis in individuals from endemic areas such as 
Eastern Asia and sub-Saharan Africa [46]. In contrast, non-cirrhotic HBV-associated HCC is rarely seen in low-
prevalence regions such as Europe or North America [63]. Differences in the HBV genotype, onset and duration 
of infection, and environmental exposures may contribute to the higher frequency of HCC in patients with HBV 
without cirrhosis in HBV endemic areas [46]. 

A coinfection of HBV and HCV can increase the risk of developing HCC [64]. Hepatitis delta virus is of even lower 
prevalence and occurs only in individuals with underlying or concomitant HBV [65]. Chronic infection carries a 
high risk of cirrhosis and HCC with poor outcomes. Additionally, the negative social impact of an infection with 
HBV can include stigma, discrimination and social marginalisation and may reduce the willingness to access 
health care services to treat the infection and undertake surveillance for HCC [66]. The management of HBV and 
HCV in Australia are guided by consensus statements developed by the Gastroenterological Society of 
Australia [23][67]. 

Metabolic dysfunction-associated fatty liver disease 

MAFLD (or NAFLD) is projected to be a rapidly growing cause of HCC in western countries, including Australia, 
largely due to rising obesity rates though high-quality data are not always available [68][69]. NAFLD can 
progress through stages from simple steatosis to non-alcoholic steatohepatitis (NASH), where the build-up of 
fat causes liver inflammation and scarring. NAFLD-related cirrhosis is a risk factor for HCC, with prevalent NAFLD 
cases projected to increase to 25% by 2030 in Australia [68]. 

Based on available data, it has been estimated that in 2020 in Australia, 5,700,000 people were living with 
NAFLD, representing 22.2% of the total population. NAFLD-related liver cancer has been projected to increase 
75% by 2030 in Australia [68]. 

The prevalence of MAFLD in Australia has been estimated at 37.0%, based on the application of the new 
diagnostic criteria (see Box 2) in a large prospective cohort [70]. 

Box 2: Note on MAFLD terminology 

It has recently been proposed that non-alcoholic fatty liver disease (NAFLD) should be renamed metabolic-
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associated fatty liver disease (MAFLD), to better reflect patient heterogeneity and allow for treatment 
stratification [71][72]. Where NAFLD was diagnosed based on detection of hepatic steatosis and exclusion of 
other causes (excessive alcohol consumption, HBV/HCV infection [73]), the diagnostic criteria for MAFLD are 
based on the presence of clinical features rather than on exclusion [72]. A diagnosis of MAFLD is based on 
detection of hepatic steatosis in addition to one of the following: obesity, type 2 diabetes mellitus, or two or 
more metabolic abnormalities [72]. Additionally, NASH, a sub-diagnosis of NAFLD with liver inflammation, is 
now instead typically classified as metabolic-associated steatohepatitis. 

Though there is significant overlap, these terms are not interchangeable. These guidelines use both the 
established and new terminology according to evidence sources. 

Non-cirrhotic hepatocellular carcinoma 

Patients with non-cirrhotic HCC tend to have a more advanced tumour stage at time of diagnosis, partially due 
to lack of surveillance among people without known cirrhosis [74]. The overall and disease-free survival rates are 
generally better in patients without underlying cirrhosis, as they generally preserve liver function and can 
undergo a larger resection [74]. 

Non-cirrhotic HBV-related HCC is thought be due to integration of HBV DNA into host cellular DNA, which 
disrupts gene regulation independent of cirrhosis [75]. 

HCV, an RNA virus, cannot integrate into host cell genomes. Animal studies suggest that non-cirrhotic HCV-
related HCC might occur due to altered cell regulation in response to the presence of HCV gene products [74]. 

Several studies suggest that NAFLD-associated HCC also occurs in the absence of cirrhosis [38][76][77]. Diabetes 
mellitus is associated with a twofold to threefold increase in the risk of HCC [78], but it is unclear whether this is 
mediated by NAFLD. NAFLD is an emerging cause of non-cirrhotic HCC and the prevalence is expected to 
increase with the growing obesity burden [79]. A 2021 systematic review with meta-analysis reported an 
absence of cirrhosis in 37% (96%CI 28 to 46) of patients with NAFLD-related HCC [77]. Prevalence estimates 
varied across different continents, with a higher prevalence reported in Asia (45%) compared to North America, 
Europe and South America (37%, 36% and 22%, respectively) [77]. 

The role of hepatocellular carcinoma surveillance 

The combination of recent advances in treatment of HBV, high cure rates for HCV, and the increasing prevalence 
of NAFLD and metabolic syndrome in Australia, is expected to alter the relative prevalence of the causal 
aetiologies of HCC [43][68][69]. 

Although patterns of causal aetiologies are changing, improved ability to identify groups at high risk of 
developing HCC provides the potential to develop more effective strategies for the prevention, early detection 
and curative treatment of liver cancer in Australia. 

HCC surveillance is a well-established intervention to facilitate early detection through regular monitoring of 
populations at high risk. HCC surveillance targets people with cirrhosis as well as high-risk groups with HBV, 
using ultrasound and/or measurement of tumour biomarker(s) such as alpha-fetoprotein (AFP). Evidence has 
shown it to be successful in detecting lesions and/or early-stage tumours, increasing the receipt of curative 
treatment and improving overall survival [2][3]. In Japan and South Korea, established national surveillance 
programs for those at high risk have been associated with improved survival [80][81]. 

AFP is a glycoprotein produced by the foetal liver and yolk sac early in gestation. Blood levels normally show a 
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rapid decline after birth and remain low throughout life [82]. In the 1960s, AFP was identified in the serum of 
patients with HCC, and it became the first serologic assay used for the detection of HCC [82]. AFP cut-points 
proposed for surveillance strategies are much lower than those recommended for the diagnosis of HCC [82][83]. 
AFP elevation can also be due to chronic viral hepatitis or liver fibrosis in people without HCC and in other 
cancer types [82][84]. In HCC surveillance, the added benefit of AFP to ultrasound, compared with ultrasound 
alone, remains unclear [83][85]. In Australia there have been calls to assess evidence for the feasibility and 
effectiveness of screening and surveillance programs and to identify optimal strategies for reducing liver 
disease-related morbidity and mortality for specific Australian populations [3][37]. The Gastroenterological 
Society of Australia (GESA) commenced this work by developing a consensus statement on the management of 
HCC [20] and including consideration for HCC surveillance in the consensus statements for HBV and 
HCV [23][67]. Existing guidelines for HCC surveillance include those developed by the UK National Institute for 
Health and Care Excellence (NICE) [15][86][87], the American Association for the Study of Liver 
Diseases (AASLD) [19][88], the European Association for the Study of the Liver (EASL) [18], the Asian Pacific 
Association for the Study of the Liver (APASL) [17], and the World Health Organization (WHO) [16]. 
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2. HCC surveillance in people with cirrhosis 

Background 

People with cirrhosis (Chapter 1 Box 1) are at high risk of developing hepatocellular carcinoma (HCC), and 
regular monitoring in this group is an established mechanism for earlier diagnosis and improved survival [2]. 

Regular surveillance for people with cirrhosis using ultrasound, with or without alpha-fetoprotein (AFP) testing, 
aims to detect a tumour at an early stage when curative treatment could potentially be offered. Cirrhosis is 
associated with a significant reduction in life expectancy [89], which impacts on the potential health benefits and 
cost-effectiveness of HCC surveillance. Patients with cirrhosis typically have significant comorbidities, which can 
be caused by the same underlying issue that led to the development of liver cirrhosis [90].  While the most 
common comorbidities (arterial hypertension, diabetes and obesity) would not preclude suitability, these are 
important to consider in conjunction with other patient characteristics. 

Available evidence has been reviewed and recommendations have been developed by several organisations, 
including the Gastroenterological Society of Australia (GESA) [20][23], the American Association for the study of 
Liver Diseases (AASLD) [19][88], the UK National Institute for Health and Care Excellence (NICE) [15][87], the 
European Association for the Study of the Liver (EASL) [18], the Asian Pacific Association for the Study of the 
Liver (APASL) [17], and the World Health Organization (WHO) [16]. Evidence-based recommendations from 
these guidelines (shown in Appendix C) have been adapted for the Australian context. 

Recommendations 

Rationale 

 This recommendation is based on recommendations made in other guidelines based on systematic reviews 
of evidence. 

Strong recommendation against 

2.1 Adapted evidence-based recommendation 

Do not routinely offer surveillance for HCC for people who have limited projected life expectancy^ (NICE 2016 [15]) 

^Does have significant comorbidities and therefore has a non-HCC-related life expectancy of less than 6 months. 

Clinical question/ PICO 

Population:  People with limited projected life expectancy 
Intervention:  Surveillance for HCC 
Comparator:  No surveillance for HCC 
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Rationale 

This recommendation is based on recommendations made in other guidelines including guidelines based on 
systematic reviews of evidence. 

Strong recommendation 

2.2 Adapted evidence-based recommendation 

In people with cirrhosis who are willing(a) and suitable(b) to receive HCC treatment, offer 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) (WHO 2015 [16]; NICE 2016 [15]; Omata et al 2017[17] ; EASL 2018 [18]; 
Marrero et al 2019 [19]; GESA 2020 ).[20] 

(a) Willingness is defined as: 1. Willing to have an HCC diagnosis made AND 2. Considering HCC treatment if HCC is diagnosed. 
(b) Suitability is defined as: 1. Well enough to receive HCC treatment, including patients with Child-Pugh stage A or B cirrhosis or 
patients with Child-Pugh stage C awaiting liver transplantation AND 2. Does not have significant comorbidities and therefore has 
a non-HCC-related life expectancy of greater than 6 months. 

Clinical question/ PICO 

Population:  People with cirrhosis who are willing and suitable to receive HCC treatment 
Intervention:  6-monthly surveillance for HCC 
Comparator:  No surveillance for HCC 
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3. HCC surveillance in people without liver cirrhosis 

Background 

Patients with non-cirrhotic liver disease and non-cirrhotic HCC 
Although hepatocellular carcinoma (HCC) predominantly develops in people with cirrhosis, approximately 20% 
of HCC in Western countries is diagnosed in patients without underlying liver cirrhosis [79][93][91][92]. In these 
cases, HCC can be asymptomatic and is typically detected at a later stage compared with patients with cirrhosis, 
in some cases with fewer available treatment options [74][94][95]. 

Chronic hepatitis B describes a spectrum of disease that is usually characterised by the presence of detectable 
hepatitis B surface antigen (HBsAg) in the blood or serum for longer than 6-months. Although most people with 
chronic hepatitis B viral infection (HBV) do not have any physical symptoms, a proportion will require treatment. 
Regular monitoring is recommended for all those affected to monitor for disease progression. Individuals 
affected with chronic HBV are at risk of developing HCC in the absence of cirrhosis. 

Comparatively less is known about the aetiology of non-cirrhotic HCC, but the underlying causes are similar to 
those of HCC associated with cirrhosis [74][79][96]. Metabolic dysfunction-associated fatty liver disease (MAFLD) 
is a growing cause of non-cirrhotic HCC [95] but there are no current estimates of prevalence. However, a global 
analysis estimated that 37% (95% confidence interval [CI] 28–46%) of non-alcoholic fatty liver disease (NAFLD)-
associated HCCs occur in patients without cirrhosis [77]. Alcohol-related liver disease (ARLD) is also associated 
with non-cirrhotic HCC, as well as alcohol-related cirrhosis, but prevalence is difficult to estimate. There is 
increasing interest in understanding the impact of heavy alcohol consumption on liver disease, especially in 
non-cirrhotic HCC, but evidence is limited [65][74]. 

Cohort studies of non-cirrhotic HCC have reported higher proportions of males than females, typically with a 
ratio of more than two to one. People diagnosed with non-cirrhotic liver disease-associated HCC are typically 
older than those with cirrhotic HCC, with cohort studies reporting a mean age at diagnosis of between 67.5 and 
69 years, compared with 63–66 for those with cirrhotic HCC. The median age at diagnosis has been estimated at 
71 years in males and 66 years in females [95]. A retrospective analysis of data from 54 Australian patients with 
non-alcoholic fatty liver disease (NAFLD)-associated HCC found that those without cirrhosis had a significantly 
larger median tumour diameter at diagnosis than those with cirrhosis [97]. 

Risk assessment tools 
Risk prediction tools that do not rely on a diagnosis of cirrhosis have been developed to help identify groups at 
high risk of HCC. These tools typically use serum biomarkers and patient characteristics (such as age and sex) to 
quantify short-, mid- and long-term term HCC risk and refer high-risk patients to additional diagnostic 
procedures and/or HCC surveillance [98]. Early tools were developed mainly using data from hepatitis B virus 
(HBV)-infected people from East Asia and include characteristics such as age, sex, family history of HCC (defined 
as one or more first degree relatives with HCC), alcohol consumption, virological factors (HBV e-antigen 
[HBeAg], HBV DNA, HBV genotype) and serum biomarkers [99].  As these early tools were developed based on 
data from people treated in tertiary care settings and in the absence of antiviral therapies, their accuracy may 
differ when applied to other populations [99]. Nevertheless, some tools have been shown to predict HCC well in 
cohorts of people with chronic HBV infection, regardless of cirrhosis status [100][99] with predictability 
improving in more recently developed tools, for people from both Asian and non-Asian backgrounds [101]. 

Risk prediction tools have not been widely implemented in clinical practice for patients without cirrhosis with 
hepatitis C virus (HCV), alcohol-related liver disease (ARLD) or non-alcoholic fatty liver disease (NAFLD), but 
there is accumulating evidence for their utility in identifying people with HBV requiring HCC 
surveillance [99][101]. Recent evidence on risk assessment for people with suspected NAFLD used Fibrosis-4 
Index (FIB-4) alongside a NAFLD Fibrosis Score that included age, body mass index (BMI), impaired fasting 
glucose/diabetes, AST, ALT, platelet count, and albumin levels [102]. 
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Emerging evidence suggests that incorporating ethnic or ethnocultural background and lifestyle risk factors may 
improve the clinical utility of risk prediction tools that are not based on the diagnosis of cirrhosis or HBV/HCV 
status [103]. 

Lifestyle risk factors suggested for incorporation into risk prediction tools include alcohol consumption, physical 
activity, dietary intake of saturated fats, trans fatty acids, lean meat, eggs, vitamin B, and total healthy eating 
index score, in addition to other factors such as age, sex, BMI, height, diabetes, cholesterol level, and self-
reported general health condition [103]. 

HCV-related advanced liver disease post sustained virologic response 
Direct-acting antiviral (DAA) treatment has been available in Australia since March 2016 [104] and can effectively 
cure HCV, reduce liver enzyme levels and reduce liver inflammation and fibrosis [105]. A reduction in the 
number of adult liver transplantations performed for HCV-related liver cirrhosis and HCC was found following 
the introduction of universal access to DAAs in New Zealand and Australia [106]. However, risk of HCC is not 
considered to be eliminated in people with HCV-related advanced liver disease who achieve a sustained 
virologic response [107]. Among those with treated HCV, there is the possibility of either fibrosis regression, and 
possible reclassification of cirrhotic to non-cirrhotic, or the initiation of carcinogenesis before regression 
resulting in sustained risk [74]. A recent meta-analysis found that HCC incidence in people treated for HCV with 
advanced fibrosis was 0.5 per 100 person–years and 2.1 per 100 person–years for those with cirrhosis, with 
declining risk over time [108]. 

HCC Surveillance 
While existing international guidelines include clear recommendations for surveillance in patients with cirrhosis, 
there have also been calls to improve access and availability of HCC surveillance services for patients with non-
cirrhotic liver disease or HCV-related advanced liver disease post sustained virologic response [79][91][94][96]. 

The Gastroenterological Society of Australia’s 2020 consensus statement [20] made the following 
recommendations: (1) HCC surveillance should be undertaken in non-cirrhotic individuals with chronic hepatitis 
B infection who are at increased risk of HCC. (Evidence quality: Low; Grade of recommendation: Strong). (2) 
Patients with HCV-related cirrhosis who achieve sustained virological response and undergo curative therapy for 
their HCC require ongoing surveillance (Evidence quality: Moderate; Grade of recommendation: Strong). 

Recommendations 
Hepatitis C-related cirrhosis post sustained virologic response 

Practical info 

Evidence statement 

For patients with HCV who underwent DAA treatment who had cirrhosis before DAA treatment, HCC surveillance with 

6-monthly ultrasound is cost-effective in the USA and Canada ([21][22]). 

Weak recommendation 

3.1 Evidence-based recommendation 

In people with HCV-related cirrhosis who achieve a sustained virologic response to treatment, offer 6-monthly surveillance for 

HCC (using ultrasound, with or without alpha-fetoprotein testing) if they are willing(a) and suitable(b) to receive treatment (Uyei 
et al 2019 [21]; Farhang Zangneh et al 2019 [22]). 

(a) Willingness is defined as: 1. Willing to have an HCC diagnosis made AND 2. Considering HCC treatment if HCC is diagnosed. (b) Suitability is defined as: 1. 
Well enough to receive HCC treatment, including patients with Child-Pugh stage A or B cirrhosis or patients with Child-Pugh stage C awaiting liver 
transplantation AND 2. Does not have significant comorbidities and therefore has a non-HCC-related life expectancy of greater than 6 months. 
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Evidence to decision 

For patients with HCV who undergo DAA treatment with cirrhosis before DAA treatment or after 

a sustained virologic response to DAA treatment for HCV, HCC surveillance with 6-monthly ultrasound is cost-effective i.e. 

the costs per quality adjusted life year saved were below a specified willingness to pay threshold. 

These findings may not be directly applicable to the current Australian context as the two studies providing this evidence 

were not based on treatments and costs in Australia; one was based on treatments and costs in the USA with a willingness 

to pay threshold of US$100,000 per quality adjusted life year gained and the other on treatments and costs in Canada. 

Benefits and harms 

The certainty of the body of evidence is low to very low as the design of the two modelling studies raised 

serious to very serious concerns about the potential risk of bias. 

Certainty of the Evidence 

DAA treatment for HCV has been available in Australia for almost a decade. While treatment can be 
effective, uptake is low and treatment numbers continue to decline over time [60]. Generally treatment 
uptake is lower in areas of higher HCV prevalence and remote regions [60], possibly exacerbating 
inequalities in outcomes. 

Values and preferences 

Clinical question/ PICO 

Population:  People with direct acting antiviral treated cirrhotic chronic HCV 
Intervention:  HCC surveillance programs 
Comparator:  No surveillance; Usual or standard care 

Summary 

Evidence summary 

A systematic review of intervention studies was undertaken to answer the clinical question- Does HCC surveillance 
improve liver cancer outcomes for people with HCV-related cirrhosis who have been treated with direct-
acting antiviral (DAA) therapies? The search strategy, inclusion and exclusion criteria, and assessment of 
the certainty of evidence are described in detail in the technical report (Appendix D). Case-control studies 
were not included as they are subject to significant risk of potential confounding when assessing screening 
interventions [108] and thus their evidence is very uncertain. 

The review identified two modelling studies conducted in the USA and Canada [21][22]. 

Patient populations 

The two studies explored outcomes in people with HCV-related cirrhosis either before DAA treatment or after DAA 
treatment [21, 22]. 

Surveillance strategies 

The studies modelled surveillance with ultrasound alone compared with either no surveillance or no routine 
surveillance. 
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Study designs 

The two Markov models evaluated the cost-effectiveness of various surveillance strategies. 

• A US study compared ultrasound surveillance strategies with no routine HCC surveillance in patients with HCV-
related compensated cirrhosis aged 60 years who have undergone DAA treatment [21]. 

• A Canadian study compared ultrasound surveillance strategies with no 
HCC surveillance in patients aged 50 years with compensated cirrhosis after a sustained virologic response to DAA 
treatment [22]. 

 

Additional evidence 

The Working Group also considered the following relevant studies, which were published after the search period for the 
systematic review undertaken for this guideline (Appendix D2): 

A retrospective cohort study conducted in Japan followed 567 patients with HCV infection and without history of HCC 
who achieved sustained virological response at 24 weeks after HCV eradication treatment [115]. At median follow-up of 
50.2 months, HCC was diagnosed in 30 patients, with a cumulative incidence of 5.9% [115]. Multivariate analysis 
identified significant pre-treatment factors as age ≥ 71 years (hazard ratio [HR]: 3.402) and liver stiffness measurement 
≥ 9.2 kPa (HR: 6.328) [115]. 

A European cohort study followed 527 patients with HCV infection with pre-treatment advanced chronic liver disease 
who achieved a sustained virologic response to interferon-free therapy [116]. At median follow-up of 41 months, HCC 
was diagnosed in 4.6% of those with compensated advanced chronic liver disease and 23.1% of those with 
decompensated advanced liver disease (p <0.001). The investigators concluded that simple algorithms based on post- 
treatment age, albumin, liver stiffness measurement, with or without AFP, and alcohol 
consumption, accurately stratified patients with compensated advanced chronic liver disease according to risk of de 
novo HCC after sustained virologic response [116]. They proposed 
that those with advanced but asymptomatic liver disease assessed to be at very low risk 
(<1%/year) of HCC might not need to undergo 6-monthly ultrasound [116]. 

 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. . 
2. Risk of Bias: very serious. Data underpinning effect of surveillance not critically appraised plus an 
important medical treatment for intermediate stage disease was not included in the model in Farhang 

Cost-
effectiveness 1 

 

Based on data from 
participants in 2 studies. 

Surveillance with 6-monthly and 
12-monthly US is cost effective 
when compared with no 
surveillance (2 modelling studies) 

Anticipated absolute effect (95% 
CI): Not Applicable 

US = ultrasound 

Very low 
Modelling studies 
with very serious 

concerns 
regarding risk of 

bias 2 

For people with DAA-
treated cirrhotic chronic 

hepatitis C, we are 
uncertain whether 

6-monthly HCC 
surveillance is cost-

effective in Australia. 
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Zangneh 2019. Inconsistency: no serious. No inconsistency. Results are consistent across studies. Both 
studies found that surveillance with either 6-monthly or 12-monthly US was cost effective when 
compared with no surveillance for HCV patients with cirrhosis and treated with DAAs. This was despite 
differences in the populations modelled ie. cirrhotic and treated with DAAs (Uyei 2019) versus cirrhotic 
following sustained DAA-induced virologic response (Farhang Zangneh 2019) . Indirectness: no serious. 
Both studies report proportion of cirrhosis that is compensated at baseline . 

Clinical question/ PICO 

Population:  HCC patients with cirrhosis who have been treated for HCV with direct acting antivirals 
Intervention:  Previous HCC surveillance 
Comparator:  No previous surveillance 

Summary 

Summary 

A systematic review of prognostic studies was undertaken to answer the clinical question- Is prior HCC surveillance 
associated with improved liver cancer outcomes for people with HCC with hepatitis C-related cirrhosis treated 
with DAAs? The search strategy, inclusion and exclusion criteria, and assessment of the certainty of evidence are 
described in detail in the technical report (Appendix D2). 

Included studies 

No studies were identified that assessed the effect of surveillance on prognosis in patients with HCV treated with DAA 
therapies and met the inclusion criteria. 
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Non-cirrhotic liver disease in people with chronic HBV infection 

Practical info 

Evidence statement 

For people with chronic HBV infection two early RCTs undertaken in China found that, compared with no 
surveillance, 6-monthly HCC surveillance reduced HCC-related and/or liver cancer-related mortality and also 
increased the proportion of patients with HCC diagnosed at an early stage of disease ([110][111]). 

For people with chronic HBV infection a single cost-effectiveness analysis estimated that HCC surveillance 
using 6-monthly ultrasound and AFP or ultrasound alone, is cost-effective compared with no surveillance in 
Thailand [30]. 

Evidence to decision 

Weak recommendation 

3.2 Adapted evidence-based recommendation 

In people with chronic HBV infection not part of a priority population1, offer 6-monthly surveillance for HCC (using ultrasound, 
with or without alpha-fetoprotein testing) if ALL of the following apply: 

• age ≥ 40 years2 

• family history of HCC3 

 

(Sources: WHO 2015 [16]; NICE 2016 [15]; Omata et al 2017 [17]; EASL 2018 [18]; Marrero et al 2019 [19]; GESA 2020 [20]; GESA 
2022 [23]; Robotin et al 2009 [25]; Sangmala et al 2014 [30]; Zhang et al 2004 [110]; Chen et al 2003 [111]; Chang et al 
2011 [112]). 

 

1Defined by the Expert Advisory Group as Aboriginal and Torres Strait Islander people, people of Asian or Pacific background, and people of sub-Saharan African 
background 
2HCC surveillance of younger people may be indicated according to either: regional incidence of HCC in country of birth, or country of birth where HBV is 
endemic. This may include the impact of differences between regional, racial, and ethnic backgrounds. 
3Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a family. 

HCC surveillance in people with chronic HBV infection, using 6-monthly ultrasound and AFP or 
ultrasound alone, is cost-effective (cost per quality life year gained) compared with no surveillance in 
Thailand. This finding is not directly applicable to the current Australian context. 

Existing tools and risk scores still cannot safely exclude patients with liver disease without cirrhosis from 
HCC surveillance [101]. However, individual risk assessments are commonly used in practice in the 
absence of formal tools and risk scores. 

Benefits and harms 

Overall, the certainty of the body of evidence is low to very low as the design of the RCTs, the observational 

studies and the modelling studies raised serious to very serious concerns about the potential risk of bias and there were 

serious concerns about indirectness for the modelling study that provided cost-effectiveness results. 

Certainty of the Evidence 
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Both RCTs were assessed as having a high risk of bias due to application of cluster design, missing 
outcome data and outcome measurement. The modelling study that provided cost-effectiveness results was 

assessed as having serious concerns regarding indirectness and risk of bias. The certainty of the prognostic studies’ 

evidence was low to very low as they were cohort studies rather than randomised controlled trials assessing the effect of an 

intervention. 

The RCT and modelling evidence was primarily for people with HBV in Asia. The findings may not be directly applicable to 

the current Australian context, but applicable to high-risk populations in which HBV is endemic, co-infection with hepatitis 

D is prevalent, there is a family history of HCC (one or more first degree relatives with HCC) and/or HBV infection occurs 

around the time of birth, resulting in lifelong exposure. 

People with non-cirrhotic liver disease who are identified as being high-risk would be, generally, willing to undergo regular 

HCC surveillance. Adherence to the 6-monthly frequency can be challenging and would require clear communication of the 

need and ensuring the availability and access to the required health services. 

Values and preferences 

Clinical question/ PICO 

Population:  People with non-cirrhotic liver disease 
Intervention:  HCC surveillance programs 
Comparator:  No surveillance; Usual or standard care 

Summary 

Evidence summary 
A systematic review of intervention studies was undertaken to answer the clinical question - Does 
HCC surveillance improve liver cancer outcomes for people with non-cirrhotic liver disease and 
for people with HCV-related cirrhosis who have been treated with direct-acting antiviral (DAA) 
therapies? The search strategy, inclusion and exclusion criteria, and assessment of the certainty of 
evidence are described in detail in the technical report (Appendix D). Case-control studies were not 
included as they are subject to significant risk of potential confounding when assessing screening 
interventions [108] and thus their evidence is very uncertain. 

The review identified five relevant studies: 
two randomised controlled trials (RCTs) conducted in China [110,111], and three Markov modelling studies conducted 
in Australia and Asia [25][30][112]. 

Patient populations 

RCT study populations included males and females, the majority of whom had HBV infection and of which almost 10% 
presented with a history of chronic hepatitis (with or without cirrhosis) [110], and males with chronic HBV infection 
(with or without cirrhosis) [111]. The modelling studies 
explored outcomes in people with chronic HBV infection without cirrhosis [25][112] and people with chronic HBV 
infection of unspecified cirrhosis status [30]. 

Surveillance strategies 

Screening/surveillance strategies included ultrasound plus alpha-fetoprotein (AFP), risk-stratified ultrasound plus AFP. 
ultrasound alone, computed 
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tomography (CT), magnetic resonance imaging (MRI), and the combination of AFP and ALT. Comparators included no 
surveillance (both RCTs and two modelling studies) and usual care (one modelling study [25]). 

Study designs 

Randomised controlled trials 

A cluster RCT conducted at more than 300 sites 
in urban Shanghai, China, compared 6-monthly surveillance (ultrasound and AFP) with no surveillance in males and 
females aged 35–59 years with HBV infection or chronic hepatitis (with or without cirrhosis) [110]. Reported outcomes 
included HCC-related mortality and HCC detected at early stage [110]. 

Another RCT conducted in China compared 6-monthly surveillance (AFP and ALT) with no surveillance in males with 
chronic HBV infection with or without cirrhosis across 23 townships. Reported outcomes included overall mortality, and 
liver cancer-related mortality, and liver cancer detected at early stage [111]. 

Modelling studies 

The three Markov models mainly evaluated the cost per quality-adjusted life year or life year gained of various 
surveillance strategies but only one reported cost-effectiveness using a willingness to pay threshold [30]. 

An Australian modelling study included patients with non-cirrhotic chronic 
HBV infection born in Asia and aged 35 years and over. The model compared risk-
stratified 6-monthly surveillance (ultrasound and AFP) with usual care [25]. 

A Thai modelling study compared a variety of surveillance strategies with no surveillance in patients with chronic HBV 
infection aged over 40 years [30]. 

A modelling study in Taiwan compared ultrasound surveillance with no surveillance in patients aged over 50 with 
chronic HBV infection without cirrhosis [112]. 

Additional evidence 
The recommendation for people with chronic HBV infection not part of a priority population is based 
on those developed by other high-quality guidelines based on systematic reviews of evidence and 
cover the general population with HBV. Available evidence has been reviewed and recommendations 
developed by several organisations, including the Gastroenterological Society of 
Australia (GESA) [20][23], the American Association for the study of Liver Diseases (AASLD) [19][88], 
the UK National Institute for Health and Care Excellence (NICE) [15][87], the European Association for 
the Study of the Liver (EASL) [18], the Asian Pacific Association for the Study of the 
Liver (APASL) [17], and the World Health Organization (WHO) [16]. Evidence-based recommendations 
from these guidelines (shown in Appendix C) have been adapted for the Australian 
context. Recommendations relating to priority population groups, including those with HBV, can be 
found in other sections of the Guidelines [see Chapters 4,5 and 6]. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

Overall mortality 

 

Based on data from 
5,581 participants in 1 
studies. (Randomized 

controlled) 

Rate ratio: 0.97 (CI 95% 0.77 — 1.22) 

Anticipated absolute effects (95% 
CI): Not applicable as the reported 

Very low 
One study with 

very serious 
concerns 

regarding risk of 

For people with non-
cirrhotic HBV we are 

uncertain whether HCC 
surveillance programs 

improve or worsen 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

outcome metric is events per person 
years. 

bias and serious 
concerns 
regarding 

indirectness. 1 

overall mortality 

Liver disease-
related mortality 

 

Based on data from 
10,000 participants in 1 

studies. 

Relative effect (95% CI): Not 
calculable* 

Anticipated absolute effects 

Metric: % 

Risk with no surveillance: 33.8 

Risk with surveillance: 33.6 (risk-
stratified surveillance) 

*For the modelled outcome of liver disease-

related mortality a risk ratio and 95% confidence 

interval were not calculated as the 

confidence intervals will be much narrower than 

those of real (non-

modelled) outcome because of the modelling 

process which is 

designed to produce “stable” outcomes. 

Very low 
Modelling study 
with very serious 

concerns 
regarding risk of 

bias 2 

For people with non-
cirrhotic HBV we are 

uncertain whether HCC 
surveillance programs 

improve or worsen liver 
disease-related mortality 

HCC or liver-
cancer related 

mortality 3 

 

Based on data from 
24,397 participants in 2 

studies. 

Relative effect (95% CI): 

• 6 monthly US+AFP - Rate ratio 
= 0.63 (0.41-0.98)  

• 6 monthly AFP+ALT - Rate ratio 
= 0.86 (0.69-1.07) 

 

Anticipated absolute effects (95% 
CI): Not applicable as the reported 
outcome metric is events per person 
years. 

AFP = alpha-fetoprotein; ALT = alanine 

transaminase; US = ultrasound 

 

Very low 
Very serious 

concerns 
regarding risk of 
bias and serious 

concerns 
regarding 

indirectness 4 

For people with non-
cirrhotic HBV we are 

uncertain whether HCC 
surveillance programs 

improve or worsen HCC 
or liver-cancer related 

mortality 

Liver cancer 
diagnosed at an 

early stage 

 

Based on data from 
24,397 participants in 2 

studies. 

Relative effect (95% CI): 

• 6 monthly US+AFP - Risk ratio = 
Not calculable 

• 6 monthly AFP+ALT - Risk ratio = 
7.54 (2.82 -20.14) 

 

Anticipated absolute effects (95% 
CI) 

Very low 
Very serious 

concerns 
regarding risk of 
bias and serious 

concerns 
regarding 

indirectness 5 

For people with non-
cirrhotic HBV we are 

uncertain whether HCC 
surveillance programs 
improve liver cancer 

diagnosed at an early 
stage 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. Risk of Bias: very serious. One study with high risk of bias due to measurement of the outcome. 
Indirectness: serious. For this PICO question the population of interest is people with non-cirrhotic liver 
disease or DAA-treated cirrhotic HCV. This study was in a HBV population and does not report the 
proportion with cirrhotic disease at baseline. It was assumed to be <20%. Imprecision: serious. Single 
study with rate ratio (95% CI) = 0.97 (0.77-1.22). 95% confidence crosses 1.0. 
2. Risk of Bias: very serious. Data underpinning effect of surveillance not critically appraised plus some 
important medical treatments were not included in the model. Indirectness: no serious. This study was in 
a HBV population and reports % cirrhotic at baseline and rate of surveillance for comparator, usual care. 
3. HCC = Hepatocellular carcinoma 
4. Risk of Bias: very serious. Both studies high risk of bias. In Chen 2003 this was due to the 
measurement of the outcome. In Zhang 2004 this was due to the application of cluster design and 
missing outcome data. Inconsistency: no serious. The results from the two studies were not consistent. 
However, the inconsistency can be explained by differences in the length and mode of follow-up, possible 
treatments offered for stage disease, and the type of surveillance used with one study using ultrasound 
and AFP (Zhang 2004) and the other using AFP and ALT (Chen 2003). Indirectness: serious. For this PICO 
question the population of interest is people with non-cirrhotic liver disease or DAA-treated cirrhotic 
HCV. Both studies were in HBV populations and neither reported the proportion with cirrhotic disease at 
baseline. It was assumed to be <20%. Imprecision: serious. In Chen 2003 the 95% confidence interval 

Metric: % 

Risk with no surveillance: 

• 6 monthly US+AFP = 0 
• 6 monthly AFP+ALT = 3.7 

Risk with surveillance: 

• 6 monthly US+AFP = 60.5  
• 6 monthly AFP+ALT = 27.9 

(10.4-74.5)** 

 

** Calculated by review team by applying 

risk ratio or rate ratio and its 95% confidence 

interval to the risk with no surveillance 

AFP = alpha-fetoprotein; ALT = alanine 

transaminase; US = ultrasound 

Cost 
effectiveness 

 

Based on data from 
participants in 1 studies. 

Surveillance (6-monthly US or 
US+ AFP) is cost effective for HBV 
patients when compared with no 
surveillance (1 study) 

Anticipated absolute effects (95% 
CI): Not applicable 

AFP = alpha-fetoprotein; ALT = alanine 

transaminase;  HBV = chronic hepatitis 

B; US = ultrasound 

Very low 
Modelling study 

with serious 
concerns 

regarding risk of 
bias and 

indirectness 6 

For people with non-
cirrhotic HBV we are 

uncertain whether HCC 
surveillance programs 
are cost-effective in 

Australia 
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crossed 1.0 (rate ratio (95%CI) = 0.86 (0.69-1.07)). In Zhang 2004 the rate ratio (95%CI) was 0.63 
(0.41-0.98) with the upper limit of the confidence interval only just below 1.0. It likely would have crossed 
1.0 if the authors had adjusted for the cluster design. When these results were pooled the rate ratio 
(95%CI) was 0.81 (0.66-0.98). The extent of this 95% confidence interval is also likely an underestimate as 
it includes the results from the trial (Zhang 2004) that did not adjust for cluster design. 
5. Risk of Bias: very serious. Both studies high risk of bias. In Chen 2003 this was due to a high risk of 
bias due to the measurement of the outcome. In Zhang 2004 this was due to a high risk of bias arising 
from the application of cluster design, missing outcome data, and measurement of the outcome . 
Inconsistency: no serious. Results of the two studies are consistent in showing an increase in the 
proportion of liver cancers diagnosed at an early stage despite differences in the length of follow-up, and 
the type of surveillance used. Zhang 2004 used ultrasound and AFP while Chen 2003 used AFP and ALT. 
Indirectness: serious. For this question the population of interest is people with non-cirrhotic liver 
disease or DAA-treated cirrhotic HCV. Both studies were in HBV populations and neither reported the 
proportion with cirrhotic disease at baseline. It was assumed to be <20%. Imprecision: serious. In both 
studies the proportion of cancer diagnosed at early stage increased. In Zhang 2004 there was an increase 
of 60.5 percentage points however, confidence intervals were not calculable as none of the HCC patients 
in the control arm were diagnosed at an early stage. In Chen 2003 the risk ratio (95%CI) = 7.45 
(2.82-20.14). Given this 95%CI and the proportion of HCC early-stage at diagnosis for the comparator was 
3.7%; then the 95% confidence interval for the outcome for the intervention was 10.4%-75.5% HCC early-
stage at diagnosis. This is an increase of 6.7 percentage points when compared with the comparator 
which is above the threshold of 5 percentage points considered clinically important. However, the effect is 
large and the ratio of the upper limit of the CI to the lower limit of the CI is >3.0. 
6. Risk of Bias: very serious. Authors do not critically appraise sources of data underpinning effect of 
surveillance and medical treatment for intermediate stage disease not included in model. Inconsistency: 
no serious. Probabilistic sensitivity analysis undertaken. Indirectness: no serious. Reports % cirrhosis 
compensated at baseline. 

Clinical question/ PICO 

Population:  HCC patients with non-cirrhotic liver disease 
Intervention:  Previous HCC surveillance 
Comparator:  No previous surveillance 

Summary 

Evidence summary 

A systematic review of prognostic studies was undertaken to answer the clinical question - Is prior 
HCC surveillance associated with improved liver cancer outcomes for people with HCC with 
either (i) non-cirrhotic liver disease or (ii) hepatitis C-related cirrhosis treated with DAAs? The 
search strategy, inclusion and exclusion criteria, and assessment of the certainty of evidence are 
described in detail in the technical report (Appendix D2). 

Included studies 
The review identified two relevant studies that met inclusion criteria [113][114]. Both were 
retrospective cohort studies conducted in Taiwan comparing ultrasound surveillance in the 3-9 
months prior to HCC diagnosis with no regular surveillance (previous surveillance 28-39 months prior 
to diagnosis). A study designed to identify optimal intervals for ultrasound screening for early 

Clinical practice guidelines for hepatocellular carcinoma surveillance for people at high risk in Australia - Cancer Council Australia

46 of 104

https://assets-au-01.kc-usercontent.com/59e62872-3ec4-02cb-f1dd-a1d60d76195d/b04d6810-0f9a-49fb-9bad-c7b68813642f/Liver-guidelines-Appendix-D-Sept23.pdf


diagnosis of HCC in Taiwan analysed data from a cohort of 114,022 patients with HCC diagnosed 
between 2003 and 2015 and followed to 2017. It included more than 2,000 patients with non-cirrhotic 
HCV and reported the percentage of HCC detected at an early stage in this group [113]. An earlier 
study assessed HCC mortality in a cohort of approximately 7,400 patients with non-cirrhotic liver 
disease of mixed aetiology diagnosed with HCC between 2002 and 2007 [114]. 

Evidence sources 
Kuo SC, Lin CN, Lin YJ, Chen WY, Hwang JS, Wang JD. Optimal intervals of ultrasonography screening 
for early diagnosis of Hepatocellular Carcinoma in Taiwan. JAMA Netw. 2021 Jun 24;4(6):e2114680. 

Wu CY, Hsu YC, Ho HJ, Chen YJ, Lee TY, Lin JT. Association between ultrasonography screening and 
mortality in patients with hepatocellular carcinoma: a nationwide cohort study. Gut. 2016 
Apr;65(4):693–701. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No previous 
surveillance 

Intervention 
Previous HCC 
surveillance 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. Risk with regular surveillance: Calculated by review team by applying risk ratio or hazard ratio and its 
95% confidence interval to the risk with no regular surveillance. Risk with no regular surveillance reported 
in included study. 
2. Risk of Bias: serious. Moderate risk of bias due to ascertainment of surveillance status. Confounding 
well adjusted for. Indirectness: serious. Regular surveillance (US in 3-9 months prior to diagnosis) and no 
regular surveillance (last US prior to diagnosis (28-39 months prior to diagnosis) considered a reasonable 
approximation of surveillance vs no surveillance, however studies relied on ICD coding for diagnosis of 
cirrhosis which is unreliable. Imprecision: no serious. HR (95%CI) = 0.80 (0.75-0.85) and the effect is 
moderate. 
3. †Early stage includes Barcelona Clinic Liver Cancer stage 0/A, meeting Milan criteria, or China Liver 
Cancer Study group stage I (see Appendix D2). Risk with regular surveillance: Calculated by review team 
by applying risk ratio or hazard ratio and its 95% confidence interval to the risk with no regular 
surveillance. Risk with no regular surveillance reported in included study. 
4. Risk of Bias: serious. Moderate risk of bias. Potential important confounders age, comorbidities and 

5-year overall 
mortality 1 

 

Hazard ratio 0.8 
(CI 95% 0.75 — 0.85) 
Based on data from 

7,425 participants in 1 
studies. 

73 
per 100 

Difference: 

58 
per 100 

15 fewer per 100 
11 fewer — 18 

fewer 

Very low 
One large cohort 

study using 
Taiwanese 

national data with 
a moderate risk of 

bias 2 

For people diagnosed 
with HCC we are 

uncertain whether 
previous HCC 

surveillance improves 
overall mortality 

Proportion of 
HCC early stage 
at diagnosis† 3 

 

Relative risk 1.63 
(CI 95% 1.44 — 1.84) 
Based on data from 

2,223 participants in 1 
studies. 

46 
per 100 

Difference: 

76 
per 100 

29 more per 100 
20 more — 39 

more 

Low 
One cohort study 
using Taiwanese 

national data with 
a low risk of bias 4 

For people diagnosed 
with HCC previous HCC 

surveillance may 
increase the proportion 

of HCC early stage 
(Barcelona Clinic Liver 
Cancer stage 0/A at 

diagnosis) 
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HCV-related advanced hepatic fibrosis post sustained virologic response 

Practical info 

Evidence statement 

For people with advanced hepatic fibrosis after a sustained virologic response to DAA treatment for HCV a 
single cost-effectiveness analysis estimated that, surveillance with 6-monthly or 12-monthly liver is not cost-
effective; it was not estimated to increase quality-adjusted life years in the patient population and jurisdiction 
studied [22]. 

Evidence to decision 

DAA status not adjusted for. Indirectness: serious. Regular surveillance (US in 3-9 months prior to 
diagnosis) and no regular surveillance (last US 28-39 months prior to diagnosis) considered a reasonable 
approximation of surveillance vs no surveillance however studies relied on ICD coding for diagnosis of 
cirrhosis which is unreliable. Imprecision: no serious. Risk ratio (95%CI) = 1.63 (1.44-1.84) and proportion 
of HCC early-stage at diagnosis for the comparator is 46.4% so the 95% confidence interval for the 
outcome for the intervention will be 66.8%-85.4% HCC early-stage at diagnosis with the lowest increase 
being 66.8% which equals an increase of 20.4 percentage points when compared with the comparator. 
The effect is large however the ratio of the upper to limit of the confidence interval is less than 3.0. 1588 
early-stage diagnoses > 400 events. 

Weak recommendation against 

3.4 Evidence-based recommendation 

In people with HCV and F3 fibrosis (non-cirrhotic)# who achieve a sustained virologic response to treatment, do not routinely 
offer surveillance for HCC (Farhang Zangneh et al 2019 [22]). 

# Fibrosis stage should be based on the pre-treatment assessment. 

New 

HCC surveillance with 6-monthly or 12-monthly ultrasound for people with HCV with advanced hepatic 
fibrosis after a sustained virologic response to DAA treatment was not cost effective in the modelled 
patient populations and jurisdictions studied. 

Benefits and harms 

The certainty of the body of evidence is low to very low. 

Certainty of the Evidence 

Clinical question/ PICO 

Population:  People with HCV and F3 fibrosis (non-cirrhotic) who achieve a sustained virologic 
response to treatment 
Intervention:  Surveillance 

Clinical practice guidelines for hepatocellular carcinoma surveillance for people at high risk in Australia - Cancer Council Australia

48 of 104

https://app.magicapp.org/#/guideline/E83abn/rec/jOpyZ4
https://app.magicapp.org/#/guideline/E83abn/rec/jOpyZ4


Comparator:  No surveillance 

Summary 

Evidence summary 
A Canadian modelling study found that surveillance with 6-monthly or 12-monthly ultrasound for 
people with HCV with advanced hepatic fibrosis after a sustained virologic response to DAA treatment for HCV is not 
cost-effective [22]. 

Additional evidence 

Cost-effectiveness evidence for HCC surveillance for patients with DAA-treated HCV is emerging, with 
at least one relevant study [117] published after the literature search period for this systematic review. 
This study conducted under US health system conditions concluded that 6-monthly surveillance for 
HCC in patients with sustained virologic response to antiviral treatment for HCV was cost-effective 
until age 60 years for patients with stable advanced fibrosis (compared with age 70 for patients with 
cirrhosis). 

Evidence for risk factors for HCC among patients with DAA-treated HCV is also emerging. A 
retrospective cohort study conducted in Japan [115] followed 567 patients with HCV infection and 
without history of HCC who achieved sustained virological response at 24 weeks after HCV eradication 
treatment. At median follow-up of 50.2 months, HCC was diagnosed in 30 patients, with a cumulative 
incidence of 5.9%. Multivariate analysis identified significant pre-treatment factors as age ≥ 71 years 
(hazard ratio [HR]: 3.402) and liver stiffness measurement ≥ 9.2 kPa (HR: 6.328) [115]. 

A European cohort study [116] followed 527 patients with HCV infection with pre-treatment advanced 
chronic liver disease who achieved a sustained virologic response to interferon-free therapy. At 
median follow-up of 41 months, HCC was diagnosed in 4.6% of those with compensated advanced 
chronic liver disease and 23.1% of those with decompensated advanced liver disease (p <0.001). The 
investigators concluded that simple algorithms based on post-treatment age, albumin, liver stiffness 
measurement, with or without AFP, and alcohol consumption, accurately stratified patients with 
compensated advanced chronic liver disease according to risk of de novo HCC after sustained 
virologic response. They proposed that those with advanced but asymptomatic liver disease assessed 
to be at very low risk (<1% per year) of HCC might not need to undergo 6-monthly ultrasound. 
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Practice Points 
Non-cirrhotic chronic HBV infection 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance 

Intervention 
Surveillance 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. Risk of Bias: very serious. Authors do not critically appraise sources of data underpinning effect of 
surveillance and medical treatment for intermediate stage disease not included in model. Inconsistency: 
no serious. Probabilistic Sensitivity Analysis undertaken. Indirectness: no serious. Reports % cirrhosis 
compensated at baseline. 

Cost 
effectiveness 

 

Based on data from 
participants in 1 studies. 

Surveillance (6-monthly or 
12-monthly US) is not cost 
effective for DAA-treated HCV 
patients with advanced fibrosis 
following sustained virologic response 
when compared with no surveillance 
(1 study) 

Anticipated absolute effect: Not 
applicable 

DAA = direct acting antiviral; HCV = chronic 

hepatitis C; US = ultrasound 

Very low 
Modelling study 
with very serious 

concerns 
regarding risk of 

bias 1 

For people with HCV and 
F3 fibrosis (non-cirrhotic) 
who achieve a sustained 

virologic response to 
treatment, we are 

uncertain whether HCC 
surveillance is or is not 

cost-effective in Australia 

Good practice statement 

3.3 Practice Point 

In people with chronic HBV infection not part of a priority population1, consider offering 6-monthly surveillance for HCC (using 

ultrasound, with or without alpha-fetoprotein testing) based on an individual risk assessment2 including family history of HCC3. 

1Defined by the Expert Advisory Group as Aboriginal and Torres Strait Islander people, people of Asian or Pacific background, and people of sub-Saharan African 
background 
2Refer to Chapter 3 for aspects to consider when assessing risk. 
3Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a family. 

 

New 
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HCV-related advanced hepatic fibrosis post-sustained virologic response 

F3 fibrosis (non-cirrhotic) 

Rationale 

There was negligible evidence on which to base recommendations for surveillance in people with non-
cirrhotic liver disease due to causes other than chronic HBV infection. Regular surveillance is associated with 
improved HCC survival for patients with mixed-aetiology HCC. Thus, the benefits of HCC surveillance are 
unclear. 

  F3 fibrosis (non-cirrhotic) 

Rationale 

There was negligible evidence on which to base recommendations for surveillance in people with non-
cirrhotic liver disease due to causes other than chronic HBV infection. Regular surveillance is associated with 
improved HCC survival for patients with mixed-aetiology HCC. Thus, the benefits of HCC surveillance are 
unclear. 

Good practice statement 

3.5 Practice Point 

People with HCV and F3 fibrosis (non-cirrhotic) # who achieve a sustained virologic response to treatment should be 
monitored* for progression to cirrhosis 

# Fibrosis stage should be based on the pre-treatment assessment. 
* Based on elastography or other similar technology. 

New 

Good practice statement 

3.6 Practice point*  

In people with F3 fibrosis (non-cirrhotic) #, excepting people with HCV who achieve a sustained virologic response to 
treatment, consider offering 6-monthly surveillance for HCC (using ultrasound, with or without alpha-fetoprotein testing) 

based on an individual risk assessment1. 

* Adapted from EASL guidelines. 
# Fibrosis stage should be based on the pre-treatment assessment. 
1 Refer to Chapter 3 for aspects to consider when assessing risk. 

New 

Good practice statement 

3.7 Practice point 

People with F3 fibrosis (non-cirrhotic) # not considered high-risk for HCC based on the individual risk assessment1 should be 
monitored* for progression to cirrhosis. 

# Fibrosis stage should be based on the pre-treatment assessment. 
1 Refer to Chapter 3 for aspects to consider when assessing risk. 
* Based on elastography or other similar technology. 

New 
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Non-cirrhotic liver disease due to causes other than chronic HBV infection 

Rationale 

People with non-cirrhotic MAFLD/NAFLD, particularly those with advanced liver fibrosis, are at increased risk 
of HCC. Risk factors for the development of cirrhosis in people with MAFLD  and/or HCC in people with NAFLD include type 2 

diabetes and obesity [118]. For those with NAFLD-related HCC, risk factors include not only type 2 diabetes and obesity, but 

also smoking and advanced fibrosis or cirrhosis [119]. Additional risk factors commonly cited are excess alcohol consumption, 

iron overload, age > 65 and sex (male). HCC incidence in people without cirrhosis is 0.03 per 100 person–years for 
those with NAFLD [120]. Thus, the benefits of HCC surveillance are unclear. 

Resource and other considerations 

Resource considerations 
Practice points include the use of individual risk assessment. Although there is no specific tool or risk score 
recommended for use in Australia, individual risk assessments are often used in clinical practice. It is noted that 
there is a lack of evidence to guide best-practice and it is an ongoing area of research. Nonetheless, individual 
risk assessments have been included to reflect current practice. 

Implementation considerations 
In implementing these recommendations, clinicians should recognise that many patients have multiple causes of 
liver disease. In primary care it may be challenging to identify patients with compensated advanced chronic liver 
disease/advanced fibrosis, manage risk for fibrosis progression (alcohol, obesity, diabetes) and monitor annually 
for progression to cirrhosis. Moreover, in this group ultrasound may be inadequate due to obesity (reported as 
‘limited due to body habitus’). In addition to challenges posed by body habitus, patients with significant liver 
steatosis may have poor visualisation scores, making HCC surveillance with ultrasound difficult or insensitive. 
Clinical consideration should be made for this possibility when monitoring and/or providing HCC surveillance.  

Future evidence considerations 
The recommendations included in these guidelines do not explicitly nominate people with ARLD. This is a 
growing area of interest and a possible cause of non-cirrhotic HCC, however there is currently limited evidence 
to support its separate inclusion. The evidence should be revisited when updating these guidelines. 

People with chronic HBV infection can achieve seroclearance, though HCC risk may remain. However, 
seroclearance before the age of 50 years is associated with a very low risk of HCC and in those over 50 years of 
age the risk can be higher [121]. Although out of scope for these guidelines, emerging evidence suggests that 
this group may also benefit from HCC surveillance, based on their individual risk. In HBsAg-cleared patients, 
HCC risk estimation based on age at seroclearance, cirrhosis, family history of HCC, and alcohol consumption 
could help identify those at high risk who would benefit from HCC surveillance [122]. 

Good practice statement 

3.8 Practice point 

People with metabolic dysfunction-associated fatty liver disease/non-alcoholic fatty liver disease without cirrhosis should be 
monitored* for progression to cirrhosis. 

*Based on elastography or other similar technology. 

New 
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4. HCC surveillance in Aboriginal and Torres Strait Islander people 

Background 

Aboriginal and Torres Strait Islander people represent approximately 3.8% of the Australian population and 
experience poorer health outcomes than non-Indigenous Australians [123]. In 2012-2016, cancer incidence was 
14% higher for Aboriginal and Torres Strait Islander people than non-Indigenous Australians [34]. In 2015–2019, 
the age-standardised mortality rate for all cancers combined was 45% higher for Aboriginal and Torres Strait 
Islander people than non-Indigenous Australians [34]. 

Aboriginal and Torres Strait Islander people are impacted more by liver disease and liver cancer than non-
Indigenous Australians. Liver disease is the third most significant contributor to the gap in life expectancy 
between Aboriginal and Torres Strait Islander people and non-Indigenous Australians [124] and liver cancer is 
the fourth most common cause of cancer incidence and second most common cause of cancer death in 
Aboriginal and Torres Strait Islander people [34]. In the Torres Strait Islands and Northern Peninsular Area of 
Cape York (where 90% of the population identify as a Torres Strait Islander), liver cancer (with HCC the highest 
contributor) is the 7th most common cancer by incidence (lung, urological, gynaecological, breast, colorectal 
and upper gastrointestinal cancers are more common) [125]. 

We recognise that within Aboriginal and Torres Strait Islander peoples there are many distinct nations, cultures 
and languages and that the approach to optimal delivery of HCC surveillance should be locally adapted to 
meeting differing needs. For example, research conducted in Torres Strait Islander communities identified a 
series of clinical and non-clinical issues affecting health service delivery. Clinical barriers to effective health 
management included resource constraints, variable health knowledge and health system 
inadequacies [126][127]. Non-clinical barriers included the reality and logistics of small island living, lack of 
employment opportunities and inadequate income, costly healthy food options and dental problems [126]. 
 Whilst the basic principles of Aboriginal health management and service delivery are critical, they are not 
necessarily transferrable to Torres Strait Islander communities and those living in non-remote communities 
without additional consultation with the specific communities and appropriate adaptation. 

Incidence, mortality and survival 
Age-standardised incidence and mortality rates for hepatocellular carcinoma (HCC) are 2.4 times higher among 
Aboriginal and Torres Strait Islander people than non-Indigenous Australians [128]. The mortality rate difference 
between Aboriginal and Torres Strait Islander people and non-Indigenous Australians is more pronounced for 
HCC than for any other cancer except for cervical cancer [36][128]. Five-year HCC survival rates are also lower 
among Aboriginal and Torres Strait Islander people than non-Indigenous Australians: 14% versus 20% based on 
Australian Institute of Health Welfare data for 2012–2016 [34] and 10% versus 17.3%, based on linked cancer 
registry data from Queensland, South Australia and the Northern Territory [128]. 

Age profile for HCC 
On average, HCC is diagnosed at a younger age in Aboriginal and Torres Strait Islander people than in non-
Indigenous Australians (59.9 versus 65.4 years) [128], and is associated with lower life expectancy. Data from the 

Top End region of the Northern Territory show that rates of HCC incidence rise steeply from age 50 among Aboriginal and Torres 

Strait Islander people, compared with a much smaller gradual increase among non-Indigenous Australians [129]. 

Comparative incidence of HCC by region 

In the Northern Territory, the incidence of HCC is six times higher among Aboriginal and Torres Strait Islander people than among 

non-Indigenous people [130][131]. In Queensland, HCC incidence rates are higher in areas with greater proportions of Aboriginal 

and Torres Strait Islander people [62]. 

A retrospective cohort study of data from Queensland, South Australia and the Northern Territory found that approximately 50% of 

Aboriginal and Torres Strait Islander people with HCC were living in remote and very remote areas [128]. 
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Prevalence of risk factors 

Aboriginal and Torres Strait Islander people are likely to have comorbidities that contribute to their risk of HCC and potentially 

decrease survival rates [128]. Prevalence of risk factors for HCC among Aboriginal and Torres Strait Islander people and the overall 

Australian population are presented in Table 6.  The prevalence of all risk factors for HCC are higher among Aboriginal and Torres 

Strait Islander people than in the overall Australian population [132][133][134][135][136]. These health disparities are 

exacerbated not only by differences in individual risk factors but also differences in socio-economic, education and employment 

levels and health service accessibility and availability challenges [137]. The effects of colonisation and ongoing systemic racism 

impact on all aspects of healthcare including HCC surveillance and should be considered in the provision of culturally safe and 

sensitive care. 

Of note, Aboriginal people living in the Northern Territory have been found to have the unique C4 sub-genotype of hepatitis B 

virus (HBV). This sub-genotype has molecular features that suggest aggressive disease including faster progression to cirrhosis and 

increased risk of HCC [138][139][140]. In Far North Queensland over 80% of Aboriginal people have a D genotype (D2 and D4). 

Genotype D (D2 and D3) have not been found to be significantly associated with a higher risk of HCC [141]. Additionally, 

emerging evidence has identified the different genotypes of Hepatitis B (C14, C13 and C3 rather than C4) in Torres Strait Islander 

people [personal communication]. In Australia, genotype testing is not routinely performed in clinical practice nor subsidised 

through the Medicare Benefits Schedule (MBS), making it difficult to implement as part of standard practice. Genotyping can be 

epidemiologically likely based on existing evidence and geographic location and the presence, or lack thereof, of a high-risk 

genotype can inform the surveillance approach. 

Table 6. Prevalence of risk factors for HCC in overall population and in Aboriginal and Torres Strait Islander people. 

Risk factor Prevalence in overall 
Australian population 
[source data period] 

Prevalence in Aboriginal and 
Torres Strait Islander people 
[source data period] 

HBV 0.86% [2020] [132] 2.0% [2020][132] 

HCV 0.78% [2016] [132] 3.7% [2016] [142] 

Smoking 11% [2018–2019] [143] 37% [2014–2015] [136] 

Hazardous alcohol 

consumptiona 

16.1% [2017–2018] [133] 20.0% [2018–2019[136] 

Overweight/obesityb 67.0% [2018–2018] [134] 74.2% [2018–2019] [136] 

Diabetesc 4.9% [2017–2018] [135] 8.0% [2018–2019] [136] 

a Proportion of persons who exceeded the lifetime risk guidelines for alcohol consumption defined as consuming 
more than 2 standard drinks per day where a standard drink contained approximately 10 grams of pure alcohol. 
b Proportion of persons whose body mass index was equal to or greater than 25.00. 
c Based on self-reported data, includes type 1 and type 2 diabetes, and type unknown. 

HCC Surveillance 
In conjunction with strategies to control infections with HBV or hepatitis C virus, HCC surveillance is an 
important intervention for improving liver cancer outcomes in high-risk populations like Aboriginal and Torres 
Strait Islander people. Researchers have called for improved access to HCC surveillance services for this 
population [20][128][144]. 

The Gastroenterological Society of Australia 2020 consensus statement [20] recommended that HCC surveillance 
should be performed in Aboriginal and Torres Strait Islander people older than 50 years with chronic hepatitis B, in 
the absence of cirrhosis, as well as in all people with cirrhosis. 
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Recommendations 

Practical info 

Evidence Statement 
One cost-effectiveness study estimated that for Aboriginal and Torres Strait Islander people with cirrhosis, surveillance and risk-

based surveillance with 6-monthly ultrasound were cost-effective when compared to usual care [24]. 

Evidence to decision 

Weak recommendation 

4.1 Evidence-based recommendation 

In Aboriginal and Torres Strait Islander people with chronic HBV infection, consider offering 6-monthly surveillance for HCC 
(using ultrasound, with or without alpha-fetoprotein testing) if age ≥ 50 years (Carter et al [24]). 

The provision of 6-monthly HCC surveillance to Aboriginal and Torres Strait Islander people (especially 
those living in remote regions) could improve outcomes. 

Benefits and harms 

The certainty of the evidence was rated low to very low, based on the GRADE assessment. 

Certainty of the Evidence 

Culturally respectful HCC surveillance for Aboriginal and Torres Strait Islanders should be provided, 
through demonstrating an understanding, consideration and respectful accommodation of an individual’s 
cultural, linguistic, religious, sexual and racial/ethnic characteristics to ensure that all are welcome, safe 
and protected. 

Values and preferences 

Clinical question/ PICO 

Population:  Aboriginal and Torres Strait Islander peoples 
Intervention:  HCC surveillance programs 
Comparator:  No surveillance; Usual or standard care 

Summary 

Evidence summary 
A systematic review of intervention studies was undertaken to compare outcomes for HCC 
surveillance programs versus no surveillance or usual care in Aboriginal and Torres Strait Islander 
people. The search strategy, inclusion and exclusion criteria, and assessment of the certainty of 
evidence are described in detail in the technical report (Appendix D3). 

One relevant study was identified [24], providing evidence of low to very low certainty based on the 
GRADE assessment. This Australian cost-effectiveness study [24] developed a Markov cohort model to 
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evaluate several HCC surveillance scenarios for people with cirrhosis. Compared with no formal 
surveillance, both HCC surveillance in people selected on the basis of a biomarker test, and HCC 
surveillance in all people with cirrhosis were cost-effective [24]. This finding was strengthened in the 
subgroup of Aboriginal and Torres Strait Islander people, where cost-effectiveness of HCC surveillance 
increased as relative risk of HCC increased [24]. 

Preliminary data from an unpublished study investigating the implementation of two surveillance and 
management interventions in the Northern Territory indicate improvements in HCC outcomes among 
Aboriginal and Torres Strait Islander people [145]. The first intervention was a program of early on-
Country surveillance and diagnosis, delivered systematically with a core clinical care group including 
Aboriginal Health Practitioners [147][148][149]. The second was implementation of a model of 
interstate multidisciplinary team meetings enabling a greater range of treatments for HCC to be 
offered [145]. 

The study observed an increase of treatment uptake among Aboriginal and Torres Strait Islander 
participants, including: 

• a trend towards an increase in the uptake of treatment with curative intent 
• a significant increase in uptake of transarterial chemoembolisation treatment 
• a reduction in the proportion of people who received only palliative and supportive care measures 

but no active treatment for HCC. 
 

The results suggest that rates of HCC diagnosis and access to a range of treatment options for 
Aboriginal and Torres Strait Islander people (especially those living in remote regions) would be 
improved by 6-monthly surveillance as per the recommendations for people with cirrhosis, HBV or 
non-cirrhotic liver disease. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

Cost 
effectiveness 1 

 

Based on data from 
participants in 1 studies. 

Surveillance 

AU$21,874 per QALY gained*^ 
Surveillance cost effective 
using a willingness to pay threshold of 

AU$50,000 per QALY gained 

Risk-stratified surveillance 

AU$34,665 per QALY gained*^  Risk-
stratified surveillance cost effective 
using a willingness to pay 
threshold of AU$50,000 per QALY 
gained 

Anticipated absolute effect (95% 
CI): Not applicable 

*If Aboriginal and Torres Strait 
Islander peoples have relative risk 

Low 
Very serious 

concerns 
regarding risk of 

bias 2 

For Aboriginal and 
Torres Strait Islander 

peoples with cirrhosis, 
we are uncertain 

whether HCC 
surveillance programs 

are cost-effective 
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Practical info 

Evidence Statement 
One cost-effectiveness study estimated that for Aboriginal and Torres Strait Islander people with cirrhosis, surveillance and risk-

based surveillance with 6-monthly ultrasound were cost-effective when compared to usual care [24]. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. . 
2. Risk of Bias: very serious. Credibility of model: the structural assumptions and the validation 
methods of the model not properly reported. Certainty of evidence for each model input: Authors do not 
critically appraise sources of data underpinning effect of surveillance. Indirectness: no serious. Does not 
report sex, % aetiologies or treated for viral hepatitis for population of interest although not a serious 
concern for indirectness. 

of 1.2 of presenting with advanced-
stage HCC when compared with the 
general Australian population not 
undergoing formal screening – the 
cost effectiveness ratio decreases 
with increasing 
risk of presenting with advanced-
stage HCC 

^ Costs for surveillance include 
AFP testing 

QALY = quality-adjusted life year; AFP = 

alpha-fetoprotein 

Weak recommendation 

4.2 Evidence-based recommendation  

In Aboriginal and Torres Strait Islander people with chronic HBV infection, consider offering 6-monthly surveillance for 

HCC (using ultrasound, with or without alpha-fetoprotein testing) if there is a family history of HCC1 or if age ≥ 40 with a high-

risk HBV genotype2 individually confirmed (e.g.C4) or epidemiologically likely (Carter et al [24]). 

For Aboriginal and Torres Strait Islander people without chronic HBV infection, follow recommendations in these guidelines 
based on their aetiology. 

1Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a family. 

2It is noted that genotype testing is not routinely offered and not subsidised through the Medicare Benefits Schedule. 

New 
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Evidence to decision 

The provision of 6-monthly HCC surveillance to Aboriginal and Torres Strait Islander people (especially 
those living in remote regions) could improve outcomes. 

Benefits and harms 

The certainty of the evidence was rated low to very low, based on the GRADE assessment. 

Certainty of the Evidence 

Culturally respectful HCC surveillance for Aboriginal and Torres Strait Islanders should be provided, 
through demonstrating an understanding, consideration and respectful accommodation of an individual’s 
cultural, linguistic, religious, sexual and racial/ethnic characteristics to ensure that all are welcome, safe 
and protected. 

Values and preferences 

Clinical question/ PICO 

Population:  Aboriginal and Torres Strait Islander peoples 
Intervention:  HCC surveillance programs 
Comparator:  No surveillance; Usual or standard care 

Summary 

Evidence summary 
A systematic review of intervention studies was undertaken to compare outcomes for HCC 
surveillance programs versus no surveillance or usual care in Aboriginal and Torres Strait Islander 
people. The search strategy, inclusion and exclusion criteria, and assessment of the certainty of 
evidence are described in detail in the technical report (Appendix D3). 

One relevant study was identified [24], providing evidence of low to very low certainty based on the 
GRADE assessment. This Australian cost-effectiveness study [24] developed a Markov cohort model to 
evaluate several HCC surveillance scenarios for people with cirrhosis. Compared with no formal 
surveillance, both HCC surveillance in people selected on the basis of a biomarker test, and HCC 
surveillance in all people with cirrhosis were cost-effective [24]. This finding was strengthened in the 
subgroup of Aboriginal and Torres Strait Islander people, where cost-effectiveness of HCC surveillance 
increased as relative risk of HCC increased [24]. 

Preliminary data from an unpublished study investigating the implementation of two surveillance and 
management interventions in the Northern Territory indicate improvements in HCC outcomes among 
Aboriginal and Torres Strait Islander people [145]. The first intervention was a program of early on-
Country surveillance and diagnosis, delivered systematically with a core clinical care group including 
Aboriginal Health Practitioners [147][148][149]. The second was implementation of a model of 
interstate multidisciplinary team meetings enabling a greater range of treatments for HCC to be 
offered [145]. 

The study observed an increase of treatment uptake among Aboriginal and Torres Strait Islander 
participants, including: 
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• a trend towards an increase in the uptake of treatment with curative intent 
• a significant increase in uptake of transarterial chemoembolisation treatment 
• a reduction in the proportion of people who received only palliative and supportive care measures 

but no active treatment for HCC. 
 

The results suggest that rates of HCC diagnosis and access to a range of treatment options for 
Aboriginal and Torres Strait Islander people (especially those living in remote regions) would be 
improved by 6-monthly surveillance as per the recommendations for people with cirrhosis, HBV or 
non-cirrhotic liver disease. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. . 
2. Risk of Bias: very serious. Credibility of model: the structural assumptions and the validation 
methods of the model not properly reported. Certainty of evidence for each model input: Authors do not 

Cost 
effectiveness 1 

 

Based on data from 
participants in 1 studies. 

Surveillance 

AU$21,874 per QALY gained*^ 
Surveillance cost effective 
using a willingness to pay threshold of 

AU$50,000 per QALY gained 

Risk-stratified surveillance 

AU$34,665 per QALY gained*^  Risk-
stratified surveillance cost effective 
using a willingness to pay 
threshold of AU$50,000 per QALY 
gained 

Anticipated absolute effect (95% 
CI): Not applicable 

*If Aboriginal and Torres Strait 
Islander peoples have relative risk 
of 1.2 of presenting with advanced-
stage HCC when compared with the 
general Australian population not 
undergoing formal screening – the 
cost effectiveness ratio decreases 
with increasing 
risk of presenting with advanced-
stage HCC 

^ Costs for surveillance include 
AFP testing 

QALY = quality-adjusted life year; AFP = 

alpha-fetoprotein 

Low 
Very serious 

concerns 
regarding risk of 

bias 2 

For Aboriginal and 
Torres Strait Islander 

peoples with cirrhosis, 
we are uncertain 

whether HCC 
surveillance programs 

are cost-effective 
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Practice Points 

Rationale 

This advice is based on limited empirical evidence but supported by expert advice. Cultural commitments, 
distance, time, uncertainty, and systemic racism may prevent patients travelling to major tertiary care centres. 
People may be more likely to undergo recommended ultrasound assessments if these are available at their 
community-controlled health centre or local clinic. Aboriginal and Torres Strait Islander health workers and 
health practitioners play a vital role in facilitating culturally safe care. Providing them with adequate 
educational resources that are co-designed with Aboriginal and Torres Strait Islander people, plus 
equipment, financial, and human resources, is a priority to support these recommendations. 

Culturally respectful care involves offering the involvement of Aboriginal and Torres Strait Islander health 
workers or interpreters in consultations. Delivering education in a patient’s first language, or in simple 
English with minimal use of medical jargon. Being mindful of kinship when having these discussions and 
being aware some health topics can only be delivered female to female and male to male. Involving 
significant family members in decision making processes if required. 

Rationale 

This advice is based on limited empirical evidence but supported by expert advice. Cultural commitments, 
distance, time, uncertainty, and systemic racism may prevent patients travelling to major tertiary care centres. 
People may be more likely to undergo recommended ultrasound assessments if these are available at their 
community-controlled health centre or local clinic. Aboriginal and Torres Strait Islander health workers and 
health practitioners play a vital role in facilitating culturally safe care. Providing them with adequate 
educational resources that are co-designed with Aboriginal and Torres Strait Islander people, plus 
equipment, financial, and human resources, is a priority to support these recommendations. 

Culturally respectful care involves offering the involvement of Aboriginal and Torres Strait Islander health 

critically appraise sources of data underpinning effect of surveillance. Indirectness: no serious. Does not 
report sex, % aetiologies or treated for viral hepatitis for population of interest although not a serious 
concern for indirectness. 

Good practice statement 

4.3 Practice point 

Local access to culturally safe, preventive care, surveillance and treatment should be provided for Aboriginal and Torres Strait 
Islander people through primary care within communities and on-Country where possible. 

Good practice statement 

4.4 Practice point 

Health professionals and health system decision-makers must enable evidence-based recommended treatments for HCC to be 
offered to Aboriginal and Torres Strait Islander people in an equitable way. Aboriginal and Torres Strait Islander leadership in 
these decisions is crucial. Current evidence suggests that, when offered early, HCC treatment is accepted and effective 
irrespective of geographical location. 

New 
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workers or interpreters in consultations. Delivering education in a patient’s first language, or in simple 
English with minimal use of medical jargon. Being mindful of kinship when having these discussions and 
being aware some health topics can only be delivered female to female and male to male. Involving 
significant family members in decision making processes if required. 

Limitations 

The systematic review sought to identify evidence on the impact of HCC surveillance in Aboriginal and Torres 
Strait Islander people, regardless of aetiology. Few studies have evaluated the clinical, epidemiological, social, or 
economic impact of HCC surveillance in Aboriginal and Torres Strait Islander people. Recommendations were 
formulated based on the limited available evidence alongside existing guidelines and expert advice. Purpose-
designed studies are needed to fill the evidence gaps for Aboriginal and Torres Strait Islander people, especially 
for those with non-HBV aetiologies. 

Resource and other considerations 

Resource considerations 
Notably, recommendations in these guidelines include the consideration of a high-risk genotype in Aboriginal 
and Torres Strait Islander populations. It is noted that genotype testing is not routinely offered, widely available 
nor currently subsidised through MBS. Routine genotyping is not part of standard practice and may not be 
universally appropriate across Australia. However, it is an important factor to consider. Genotyping can be 
epidemiologically likely based on existing evidence and geographic location and could indicate the need for 
HCC surveillance. There is ongoing work exploring the geographical reach of this sub-genotype across northern 
Australia and supports the role of genotype in the risk assessment needed for HCC surveillance decisions in 
Aboriginal and Torres Strait Islander people without cirrhosis. The evolving evidence on HCC risk based on the 
HBV C4 sub-genotype in people living with chronic HBV infection who do not have cirrhosis may inform future 
risk assessment tools that can be used. Future risk assessment may also include consideration of family history 
of HCC [140]. 

Future evidence considerations 
Further evidence is needed on Aboriginal and Torres Strait Islander populations and this must be co-designed 
with Aboriginal and Torres Strait Islander people and conducted in an ethical and culturally safe manner. 
 Evidence is needed to support the design and delivery of HCC surveillance among Aboriginal and Torres Strait 
Islander people including: 

• analysis of barriers to screening for advanced liver disease, HCC surveillance, and subsequent treatment 
• assessment of the effectiveness of early detection of cirrhosis (therefore entry into HCC surveillance 

programs) for Aboriginal and Torres Strait Islander people with MAFLD 
• evaluation of strategies for increasing participation in HCC surveillance programs 
• further evaluation of on-Country delivery models such as the ‘one stop liver shop’ [149] and the mobile liver 

clinic approaches delivered in several Australian states and territories [150] 
• development of co-designed and culturally safe educational resources to support HCC surveillance and 

treatment, translated into Aboriginal languages for patients 
• development and evaluation of early surveillance tests that are easier to conduct in a remote setting, such as 

urine metabolomics, therefore enabling prioritisation of patients requiring further investigations at a tertiary 
centre. 

 

Research currently underway includes: 
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• the Partnership Approach to Sustainably eliminating chronic hepatitis B in the Northern Territory (Hep B 
PAST) project, with the objective of eliminating chronic hepatitis B among Aboriginal and Torres Strait 
Islander people in the Northern Territory [151]. This project uses a holistic hub and spoke model of care 
grounded in primary care. Systematic data-driven continuous quality improvement approaches alongside 
Aboriginal Health Practitioners are at the centre of this care delivery, and preliminary results from the model 
show significant improvements in the cascade of care for chronic HBV infection in this setting [132][148] 

• the Prevention of Liver Fibrosis and Cancer Australia study in the Northern Territory (PROLIFICA NT [152]) 
• Characterising HBV in northern Australia through molecular epidemiology (the CHARM study) [140] 
• HCC in the Northern Territory pre- and post-implementation of on-Country care and a multidisciplinary 

management meeting [221]. 
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5. HCC surveillance in people of Asian or Pacific background 

Background 

People born in Asian or Pacific countries where chronic hepatitis B virus (HBV) or hepatitis C virus (HCV) 
infection is endemic are considered to be at increased risk of liver cancer. There is high incidence of liver cancer 
in some Asian countries, particularly in East and South-East Asia [32]. 

Note: Country of birth was used in the systematic review as a proxy for identifying people living in Australia 
who may be at higher risk of HCC due to known geographical differences in chronic HBV/HCV infection 
prevalence. However, risk factors may vary between Australian populations that are distinguished by 
ethnocultural features other than simply country of birth. In addition, a person may belong to more than one 
ethnocultural group. 

In this section, Asian-born and Pacific-born status as well as people with an Asian or Pacific background are 
surrogate measures of ethnicity that may affect risk. The practice points may reasonably be applied to 
selected individuals born in Australia who belong to one of these ethnocultural groups, according to clinical 
judgement. 

Regional liver cancer and viral hepatitis rates 
Among World Health Organization (WHO) regions, in 2020 the Western Pacific Region showed the highest age-
standardised liver cancer incidence (17.5 per 100.000 population) and mortality (15.9 per 100.000 
population) [153]. This region includes China, Mongolia, Japan, Vietnam, Laos, Cambodia, Singapore, The 
Philippines, Malaysia, Papua New Guinea, and the Pacific Islands (as well as Australia and New Zealand). Liver 
cancer incidence and mortality rates are 4.9 per 100,000 population and 4.8 per 100,000 population, 
respectively, in the WHO South-East Asian Region (Bangladesh, Bhutan, Democratic People's Republic of Korea, 
India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand, Timor-Leste) [153]. Over 100 million people 
were living with chronic HBV infection in 2016 and over 12 million people were living with chronic HCV infection 
in 2020 in the Western Pacific Region. Approximately 68 million people were living with chronic HBV infection in 
2016 and 9.5 million people were living with chronic HCV infection in 2020 in the South-East Asian Region [154]. 

Global analyses of data published up to 2014 have reported that chronic HBV infection accounts for 69% (95% 
confidence interval [CI] 63–74%) of hepatocellular carcinoma (HCC) cases in Eastern Asia, while chronic HCV 
infection accounts for 11% of cases (95% CI 9–14%) [155]. The true burden of HCC may be underestimated due 
to the limited availability of accurate data from countries that do not have central cancer registries [32]. 

In 2021, there were an estimated 3,832,890 Australian residents born in Asian or Pacific countries, representing 
approximately 15% of the total population [156]. People born in Asia or the Pacific comprise nearly one-third 
(32%) of all chronic HBV infection cases in Australia, with higher HBV prevalence among people born in Asia or 
the Pacific region excluding Australia, compared with those born in Australia (Table 7) [132]. There are no 
representative data available from which to estimate the prevalence of HCV infection by country of origin in 
Australia [132]. 

Table 7. Prevalence of HBV in 2020 in Asian and Pacific-born Australian residents 

Population HBV prevalence 
Overall Australian population 0.86% 
Born in North-East Asia 6.2% 
Born in South-East Asia 4.8% 
Born in Oceania (excluding Australia and New 
Zealand) 

3% 

Data from the Viral Hepatitis Mapping Project national Report 2020 [132] 
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A study of Australian national incidence data for liver cancer from 2005 to 2014 reported a higher incidence 
among those born in Asia or Pacific regions compared with people born in Australia: incidence rate ratio (IRR) 
ranged from 1.06 to 3.38 [26]. The incidence among Vietnamese-born people was more than 5-fold higher than 
among Australian-born people: IRR 5.44 (95% CI 4.77–6.21) [26]. These results support findings from a NSW 
linkage study analysing 2000–2014 data from people with HBV and HCV infection, which found that the risk of 
HCC was 3.4 times higher in those born in Asia, and 4.3 times higher in those born in the Pacific region 
(excluding Australia), than in those born in Australia [27]. 

Analysis of NSW cancer data showed that the age-standardised mortality rate due to liver cancer per 100,000 
among NSW residents from 2004 to 2008 was 7.4 (95% CI 6.1–8.9) in those born in South-East Asia, 6.9 (95% CI 
4.1–10.9) in those born in high-income Asia-Pacific countries, 6.4 (95% CI 4.0–9.6) in those born in Oceania, and 
6.4 (95% CI 5.1–7.9) in those born in East Asia [157]. 

In several other high-income countries including Canada, the UK, Sweden, France, and the Netherlands, higher 
liver cancer incidence and mortality rates have been reported in migrants from Asia and the Pacific 
region [158][159]. A US study of veterans with chronic hepatitis B found that those born in the Asia-Pacific 
region had a higher HCC incidence than Caucasian and African American participants [160]. 

A recent nation-wide study in Sweden calculated the HCC incidence in people with non-cirrhotic chronic 
hepatitis B. It found that Asian-born males had an incidence rate of 0.6 (0.3–1.1) per 100 person–years, 
exceeding the 0.2% annual incidence threshold for recommended HCC surveillance [161]. The incidence of HCC 
was comparatively rare in Asian-born females with non-cirrhotic chronic HBV infection, only exceeding the 0.2% 
threshold in females aged over 60 years [161]. A recent cohort study of people with HBV in the USA and Spain 
found that there was no difference between Asian and non-Asian subgroups in rates of 5 year survival (47.5% 
versus 51.9%, p=0.47) or 10-year survival (31.8% versus 38.2%, p=0.27) [162]. The authors suggested this could 
be attributed to improved HBV awareness and disease monitoring [162]. 

In Australia, a 2008 study found no significant association between survival rates in people with HBV-related 
HCC or HCV-related HCC and their region of birth [163]. However, another Australian analysis of HCC cases 
during 1982–2014 indicated that Asian-born Australians with HCC had a median survival of 13.0 months (95% CI 
11.3–14.7), which was higher when compared with European-born people (6.2 months, 95% CI 5.6–6.7) and 
those born in Oceania (5.0 months, 95% CI 4.8–5.3) [33]. Another study in NSW also reported 32% lower risk of 
death among people with HCV-related HCC born in Asia-Pacific countries, compared with those born in 
Australia (adjusted hazard ratio 0.7, 95% CI 0.5–0.8) [164]. 

Projected effect of HBV vaccination 
The WHO target of universal HBV vaccination will support reduction in the rate of new HBV infections and 
associated HCC [165]. During the period 2005–2017, rates of HBV vaccination coverage increased in WHO 
Western Pacific Region countries from 63% to 85% for birth dose and from 76% to 93% for third dose, cutting 
HBV infection prevalence to less than 1% of children, down from 8% [166]. 

Given the relatively long latency period of development of HCC, and the fact that vaccine programs in many 
countries only commenced in the 1990s, it will take time for vaccine coverage to affect rates of HBV-related 
HCC [165]. A decreasing trend in HCC rate has been reported in countries like Taiwan, where high-coverage 
universal HBV vaccination started in 1984 [167][168][169]. Australian projections suggest that HBV vaccination 
programs will have limited impact on HBV-related HCC through to 2025 [163]. Data on vaccination rates by 
country of birth are not available in Australia. Although catch-up vaccination provided after arrival in Australia 
will reduce new infections, migrants to Australia may have undiagnosed chronic HBV/HCV infection, putting 
them at higher risk of liver disease and cancer. 

Other aetiologies 
While chronic HBV infection is still the leading cause of HCC in the Asia-Pacific region and among Australian 
residents born in this region, the prevalence of metabolic dysfunction-associated fatty liver disease (MALFD) is 

Clinical practice guidelines for hepatocellular carcinoma surveillance for people at high risk in Australia - Cancer Council Australia

64 of 104



thought to have increased in the region. For example, the overall prevalence of metabolic syndrome in Malaysia 
is 27.5% [170]. 

HCC Surveillance 
In conjunction with strategies to control HBV/HCV infection, HCC surveillance is an important intervention for 
improving liver cancer outcomes in high-risk populations, such as Asian and Pacific immigrant populations and 
those with an Asian and Pacific background. Researchers have called for improved access to HCC surveillance 
services for this population [20][171]. 

The Gastroenterological Society of Australia’s 2020 consensus statement [20] recommended HCC surveillance 
for all people with cirrhosis and for those with non-cirrhotic chronic hepatitis B at increased risk of HCC. This 
statement included consideration of HCC surveillance in people born in Asian countries as a population at 
increased risk of HCC and recommended that HCC surveillance should be performed in Asian males older than 40 
years and Asian females older than 50 years diagnosed with chronic hepatitis B. Similar recommendations were 
made in the Asia–Pacific clinical practice guidelines on the management of HCC in 2017 [17]. 

Recommendations 

Practical info 

Evidence Statement 
No studies were identified that evaluated the effects of HCC surveillance on liver cancer outcomes specifically 
in Pacific-born people living in Australia. 

One early modelling study estimated that for Asian born people with chronic HBV living in Australia, risk-
stratified HCC surveillance may lead to a slight decrease in the rate of liver-related mortality with a gain of 
0.014 quality-adjusted life years (QALY) per person when compared with usual care [25]. 

Given the absence of evidence to support a recommendation for or against HCC surveillance in Asian and 
Pacific-born people living in Australia, this guidance is based on available evidence demonstrating a high 
prevalence of HCC among Asian-born and Pacific-born people in Australia [26][27]. 

Evidence to decision 

Weak recommendation 

5.1 Evidence-based recommendation 

In people of Asian or Pacific background with chronic HBV infection, consider offering 6-monthly surveillance for HCC (using 
ultrasound, with or without alpha-fetoprotein testing) to: 

• males ≥ 40 years of age 
• females ≥ 50 years of age 

 

For people of Asian or Pacific background without chronic HBV infection, follow recommendations in these guidelines based 
on their aetiology (Robotin et al 2009 [25]; Yu et al 2022 [26]; Waziry et al 2016 [27]) 

New 

HCC surveillance in Asian and Pacific-born people living in Australia is intended to provide more vigorous 
surveillance for people at high-risk of HCC based on their country of birth. Use of risk-stratified HCC 

Benefits and harms 
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surveillance may lead to a slight decrease in the rate of liver-related mortality with a gain of 0.014 quality-
adjusted life years (QALY) (Robotin et al. 2009 [25]). 

The certainty of the evidence was rated low to very low, based on the GRADE assessment. 

Certainty of the Evidence 

Culturally safe and sensitive HCC surveillance should be provided to Asian-born and Pacific-born people 
in Australia, through demonstrating an understanding, consideration and respectful accommodation of 
an individual’s cultural, linguistic, religious, sexual and racial/ethnic characteristics to ensure that all are 
welcome, safe and protected. 

Values and preferences 

Clinical question/ PICO 

Population:  Asian or Pacific-born people in Australia 
Intervention:  HCC surveillance programs 
Comparator:  No surveillance; Usual or standard care 

Summary 

A systematic review of intervention studies was undertaken to identify studies reporting outcomes of 
HCC surveillance in people living in Australia who were born in Asian or other Pacific countries. The 
search strategy, inclusion and exclusion criteria, and assessment of the certainty of evidence are 
described in detail in the technical report (Appendix D4). 

Evidence Summary 
One early modelling study estimated that for Asian born people with chronic HBV living in Australia, 
risk-stratified HCC surveillance may lead to a slight decrease in the rate of liver-related mortality with 
a gain of 0.014 quality-adjusted life years (QALY) per person when compared with usual care [25]. 

Two cohort studies reported outcomes of HCC surveillance in Australian patient populations that 
included substantial proportions of Asian-born people [92][172]. 

In a 12-month prospective cohort study conducted in Melbourne in 2012–2013, 22% of 272 
individuals diagnosed with incident HCC during the study were of Asian ethnicity (mainly East and 
South-East Asia) [92]. The investigators reported that HCC surveillance based on 6‑monthly 
ultrasound, with or without alpha-fetoprotein (AFP), was associated with a 40% reduction in the risk of 
death (adjusted HR: 0.60, 95% CI 0.38–0.93) [92]. Data were not analysed separately according to 
ethnicity. 

In a retrospective cohort of 151 patients with HCC admitted to two hospitals in Sydney (1993–2003), 
41% were Asian born. Among the full cohort, small tumour size (one <5 cm or three <3 cm) at 
diagnosis was observed in a larger proportion of those diagnosed through HCC surveillance (44%) 
than those diagnosed through incidental finding or symptomatic presentation (20%) [172]. In this 
study, HCC surveillance included ultrasound with or without AFP assessments, but no details about the 
frequency of assessments were provided. 

Clinical practice guidelines for hepatocellular carcinoma surveillance for people at high risk in Australia - Cancer Council Australia

66 of 104

https://assets-au-01.kc-usercontent.com/59e62872-3ec4-02cb-f1dd-a1d60d76195d/b04d6810-0f9a-49fb-9bad-c7b68813642f/Liver-guidelines-Appendix-D-Sept23.pdf


Another Australian study [25] modelled the impact of different management strategies for chronic 
HBV infection in Asian-born adults aged 35 years and over. Participants were stratified according to 
age, HBV DNA level and ALT level: 

• Group 1 included people with low HBV DNA (i.e. <2000 IU/ml if age ≥50 years, or <20,000 IU/mL 
if age <50 years) 

• Group 2 included people with high HBV DNA (i.e. ≥2000 IU/mL if age ≥50 years, or ≥20,000 IU/ml 
if age<50 years) and normal ALT 

• Group 3 included people with both high HBV DNA and high ALT. 

Interventions evaluated included HBV monitoring in group 1, HBV monitoring and HCC surveillance 
(i.e. 6-monthly ultrasound and AFP) in group 2 (enhanced HCC surveillance), and HCC surveillance and 
HBV treatment in group 3 (HCC prevention) [25]. The investigators used a Markov model to compare 
these two surveillance strategies with ‘current practice’ which included limited HBV treatment and 
HCC surveillance based on existing low uptake. 

The model showed that risk-stratified HCC surveillance may lead to a slight decrease in the rate of 
liver-related mortality compared with usual care (cumulative rate of 33.6 versus 33.8 per 100 
participants), with a gain of 0.014 quality-adjusted life years (QALY) per person [25]. The findings 
demonstrated AU$401,516 per QALY gained using enhanced HCC surveillance strategy and 
AU$12,956 per QALY gained using HCC prevention strategy. The investigators recommended HCC 
prevention as a cost-effective strategy. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

Liver disease-
related mortality 

 

Based on data from 
10,000 participants in 1 

studies. 

Relative effect (95% CI): Not 
calculable* 

Modelled rates 

Metric: Cumulative per 100 patients 

Usual Care: 33.8 

Risk-stratified surveillance: 33.6 

*For the modelled outcome of liver 
disease-related mortality risk ratios 
and 95% confidence intervals were 
not calculated as the confidence 
intervals will be much narrower than 
those of real (non-modelled) outcome 
because of the modelling process 
which is designed to produce “stable” 
outcomes 

Very low 
Very serious 

concerns 
regarding the risk 

of bias  1 

For Asian born people in 
Australia with HBV we 
are uncertain whether 

HCC surveillance 
programs improve or 
worsen liver disease-

related mortality 

QALYs gained 2 

 

Based on data from 
10,000 participants in 1 

studies. 

Relative effect: 0.014 QALY gained 
per person 

QALY = quality-adjusted life years  

Very low 
Very serious 

concerns 
regarding the risk 

of bias 3 

For Asian born people in 
Australia with HBV we 
are uncertain whether 

HCC surveillance 
programs result in a gain 

in QALYs 
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Limitations 

The systematic review sought to identify evidence on the impact of HCC surveillance in Asian-born and Pacific-
born people in Australia, regardless of aetiology. Few studies have evaluated the clinical, epidemiological, social, 
or economic impact of HCC surveillance in Asian-born and Pacific-born people in Australia. Recommendations 
were formulated based on the limited available evidence alongside existing guidelines and expert advice. 
Purpose-designed studies are needed to fill the evidence gaps for Asian-born and Pacific-born people in 
Australia, especially for those with non-HBV aetiologies. 

A key study for Asian-born and Pacific-born people in Australia (Robotin et al 2009) has limitations of note in its 
application to current practice. The study was conducted in 2009 making several study assumptions no longer 
applicable [25]. For example, routine pre-treatment liver biopsy is no longer recommended and newer HBV 
antiviral treatments with improved viral suppression and higher barriers to resistance, such as entecavir and 
tenofovir, are now available. Additionally, the eligibility criteria for HBV treatment have changed and factors 
other than HBV DNA and ALT levels are now considered for treatment decision-making, including HBV e-
antigen (HBeAg) status and liver fibrosis [23]. Finally, raised serum AFP is not specific for progressive liver 
disease. 

Other considerations 

Future evidence considerations 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
No surveillance; 

Usual or 
standard care 

Intervention 
HCC 

surveillance 
programs 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. Risk of Bias: very serious. Certainty of evidence for each model input: Authors do not critically 
appraise sources of data underpinning effect of surveillance. Authors do not include relevant costs of 
transplantation, chemotherapy, SIRT/TARE, palliative care or HCC follow-up. Indirectness: no serious. 
Although does not report AFP threshold, this is not a serious concern. 
2. QALY = Quality adjusted life years 
3. Risk of Bias: very serious. Certainty of evidence for each model input: Authors do not critically 
appraise sources of data underpinning effect of surveillance. Authors do not include relevant costs of 
transplantation, chemotherapy, SIRT/TARE, palliative care or HCC follow-up. Indirectness: no serious. 
Although does not report AFP threshold, this is not a serious concern. 
4. Risk of Bias: very serious. Certainty of evidence for each model input: Authors do not critically 
appraise sources of data underpinning effect of surveillance. Authors do not include relevant costs of 
transplantation, chemotherapy, SIRT/TARE, palliative care or HCC follow-up. Indirectness: no serious. 
Although does not report AFP threshold, this is not a serious concern. 

Cost-
effectiveness 

 

Based on data from 
10,000 participants in 1 

studies. 

AU$401,516 per QALY gained 

Anticipated absolute effect (95% 
CI): Not applicable 

QALY = quality-adjusted life years  

 

Very low 
Very serious 

concerns 
regarding the risk 

of bias 4 

For Asian born people in 
Australia with HBV we 
are uncertain whether 

HCC surveillance 
programs are or are not 

cost-effective 
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Current ongoing projects in Australia aim to explore the state of HCC surveillance in a culturally and linguistically 
diverse population including adherence and barriers in people who meet criteria for HCC surveillance. Other 
aspects to be investigated include outcomes of people undergoing HCC surveillance, including HCC detection 
and surveillance related harm. Novel models and strategies to improve HCC surveillance are also under 
evaluation that will also be applicable to Asian-born and Pacific-born people in Australia. 
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6. HCC surveillance in people of sub-Saharan African background 

Background 

Note: Country of birth was used in the systematic review as a proxy for identifying people living in Australia 
who may be at higher risk of hepatocellular carcinoma (HCC) due to known geographical differences in the 
prevalence of chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infection. However, risk factors may 
vary between Australian populations that are distinguished by ethnocultural features other than simply 
country of birth. In addition, a person may belong to more than one ethnocultural group. 

In this section, sub-Saharan African-born status is a surrogate measure of ethnicity that may affect risk. The 
practice points may reasonably be applied to selected individuals born in Australia who belong to one of 
these ethnocultural groups, according to clinical judgement. 

Hepatitis and HCC rates in sub-Saharan Africa 
HBV infection is endemic in sub-Saharan Africa and there is very limited access to testing and treatment in some 
regions [173]. HCC is the second leading cause of cancer-related deaths among males and the fourth among 
females in sub-Saharan Africa, though data are not available from all countries in the region, which may result in 
underreporting of other cancer types [174]. HCC in sub-Saharan Africa occurs among younger people than in 
other regions [175][176]. 

The World Health Organization (WHO)’s International Agency for Research on Cancer estimates that the age-
standardised incidence of liver cancer in sub-Saharan Africa is 6.3 per 100,000,  compared with the global 
average of 9.5, based on 2020 data [177]. However, HCC rates for the region may underestimate the true burden 
of HCC due to the lack of accurate cancer registry data in some sub-Saharan African countries [174]. 

Recent global analyses have shown that chronic HBV infection accounts for 50% (95% confidence interval [CI] 
39–60%) of HCC cases in sub-Saharan Africa, while chronic HCV infection accounts for 21% of cases (95% CI 
13–32%) [155]. 

Sub-Saharan African-born people living in Australia 
In 2021 there were an estimated 412,680 sub-Saharan African-born residents living in Australia, representing 
1.6% of the total population [156]. Of these, nearly half (49%) were born in South Africa [156]. Census data for 
2021 showed that, among African migrants to Australia, the most common countries of origin were South Africa 
(201,930 people), Zimbabwe (45,420 people), Mauritius (29,700 people), Kenya (26,020 people), and Ethiopia 
(16,660 people) [156]. 

People born in sub-Saharan Africa comprise 3.4% of all chronic hepatitis B cases in Australia. Approximately 
2.4% of Australian residents born in sub-Saharan African are living with chronic HBV infection, compared with 
the overall national prevalence of 0.86%, based on 2020 data from the National Viral Hepatitis Mapping 
Project [60]. There are no HCV prevalence data available for sub-Saharan African-born people in Australia. 

Patterns of liver cancer incidence in Australia from 2005 to 2014 showed no difference among immigrants born 
in Southern and Eastern Africa compared with the Australia-born population: adjusted incidence rate ratio (IRR) 
0.99 (95% CI 0.82–1.20) [26]. While this study did not report liver cancer rates by type, HCC is known to account 
for 80% of primary liver cancers in Australia [32]. However, the region of sub-Saharan Africa is highly diverse, 
and includes over 50 countries with wide variation in the ethnic, cultural and linguistic diversity, migration 
experiences, and HBV, HCV and HCC risk. Therefore, data for the entire region of sub-Saharan Africa may not be 
effective in identifying those at risk of HCC. [Note. The findings of this study also indicated that other groups of 
African immigrants may require special consideration for HCC surveillance; those born in North Africa had liver 
cancer rates more than three times higher than those of the Australian-born population (IRR= 3.32 (95% CI 
2.85-3.88)) [26]. 
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There are no data available on the liver cancer mortality or survival rates among Australian residents born in 
sub-Saharan Africa. However, analysis of unpublished data suggests potentially higher rates and a high 
proportion of HCC cases attributable to HBV and HCV, for specific countries of birth within this region 
(Appendix E). 

HCC rates among sub-Saharan African-born subgroups in other populations 
In other western countries, including the UK, France and Sweden, higher rates of liver cancer incidence and 
mortality have been reported among migrants from sub-Saharan Africa [159]. A recent nation-wide registry 
study in Sweden found that the incidence rate of HCC among sub-Saharan African-born people with chronic 
HBV ranged from 0.02 to 0.27 per 100 person–years for males and 0.04 to 0.15 per 100 person–years for 
females [161]. 

Other African migrant groups in Australia 
A high proportion of African migrants to Australia are from Sudan and South Sudan, which are outside the sub-
Saharan African region according to classification used by the Australian Bureau of Statistics. The prevalence of 
HBV infection has been estimated at approximately 12% in Sudan (with wide variation between regions) and 
22% in South Sudan, and unpublished data indicate a higher-than-average HCC risk in those born in these 
countries. 

Other factors affecting HBV-associated HCC risk 
Data from other populations suggest that some HBV genotypes carry a higher risk of HCC than others. 
Genotype C HBV is associated with a higher risk of HCC than other major HBV genotypes [178][179]. 
Subgenotype Aa HBV is the predominant genotype identified in Africa [179]. The implications of genotype for 
risk level and optimal surveillance among HBV-positive Australians born in sub-Saharan Africa are not known. 

Coinfection with human immunodeficiency virus (HIV) and chronic HBV or HCV is associated with more rapid 
progression to liver fibrosis and a higher incidence of HCC than chronic hepatitis alone [180][181][182]. In sub-
Saharan Africa, the overlap between high HIV and HBV prevalence may increase the incidence of HCC [181]. 
However, the implications for surveillance among sub-Saharan African-born Australian residents with chronic 
HBV infection are unclear. 

Higher viral loads have been associated with greater HCC risk among Asian populations with chronic hepatitis 
B [183][184][185], but data on viral loads among HBV-positive people in sub-Saharan Africa are limited [174]. 
The implications for HCC surveillance are unclear. 

Environmental exposures such as ingestion of aflatoxin and dietary iron overload are contributors to HCC 
burden and have a strong synergistic effect with HBV, which may disproportionately affect rural sub-Saharan 
African populations [186][187]. Aflatoxin contributes to the risk of HCC in people with HBV from the sub-
Saharan African region and West Africa [188][189]. 

Projected effect of HBV vaccination 
The WHO target of universal HBV vaccination will support reduction in the rate of new HBV infections and 
associated HCC [165]. Over the last 40 years there has been a slight decrease in the incidence of HBV-related 
HCC in Africa, estimated at a percentage change of –0.50% (95% CI –0.74% to –0.25%) per decade in the 
prevalence of HBV among HCC cases from 1980 to 2014. This reduction has been attributed to childhood HBV 
immunisation programs that commenced in the 1980s and 1990s [190]. Despite this remarkable achievement, in 
2020 there was only a 6% coverage of HBV birth-dose vaccination in the African region, compared with global 
coverage rate of 42% [191]. 

Due to the relatively long latency period from infection with HBV at childhood to development of HCC, it will 
take time for HBV vaccine coverage to take effect [169]. Australian data on vaccination rates by country of birth 
are not available. Although catch-up vaccination provided after arrival in Australia will help reduce new 
infections, migrants to Australia may have undiagnosed chronic HBV and/or HCV infection, putting them at 
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higher risk of liver disease and cancer. 

HCC Surveillance 
Existing recommendations for sub-Saharan African-born subgroups 
The Gastroenterological Society of Australia [20] has recommended HCC surveillance should be performed in 
sub-Saharan Africans older than 20 years. 

Other international guidelines [18][19] recognise an increased risk of HCC among those of African ethnicity, but 
do not provide a specific age-based HCC surveillance recommendation due to lack of robust evidence. 

Recommendations 

Practical info 

Evidence Statement 

No relevant studies that met inclusion criteria were identified. Existing guidelines based on consensus were 
used to inform the recommendation. 

Evidence to decision 

Consensus recommendation 

6.1 Consensus-based recommendation 

In people of sub-Saharan African background with chronic HBV infection, consider offering 6-monthly surveillance for HCC 
(using ultrasound, with or without alpha-fetoprotein testing) to males and females ≥ 20 years of age. 

Family history of HCC should be considered when determining the age at which to commence HCC surveillance1. 

For people of sub-Saharan African background without chronic HBV infection, follow recommendations in these guidelines 
based on their aetiology. 

(Sources: EASL 2018 [18]; Marrero et al 2019 [19]; GESA 2020 [20]). 

1Family history of HCC is defined as one or more first degree relatives with HCC. Consider offering surveillance 10 years prior to earliest case in a family. 

New 

In conjunction with strategies to control HBV/HCV infection, HCC surveillance is an important 
intervention for improving liver cancer outcomes in high-risk populations, such as people of sub-Saharan 
African background. Researchers have called for improved access to HCC surveillance services for this 
population [20][171]. 

Benefits and harms 

The certainty of evidence is not applicable given no studies were identified in this systematic review. 

Certainty of the Evidence 

Culturally safe and sensitive HCC surveillance should be provided to Australian residents born in sub-
Saharan Africa, through demonstrating an understanding, consideration and respectful accommodation 

Values and preferences 
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Limitations 

The systematic review sought to identify evidence on the impact of HCC surveillance among Australian residents 
born in sub-Saharan Africa, regardless of aetiology. No studies were identified to have evaluated the clinical, 
epidemiological, social, or economic impact of HCC surveillance in Australian residents born in sub-Saharan 
Africa. Recommendations were formulated based on existing guidelines and expert advice. Purpose-designed 
studies are needed to fill the evidence gaps for Australian residents born in sub-Saharan Africa. 

Resource and other considerations 

Resource considerations 
A recent Australian single-centre hospital-based cohort study with 775 at-risk patients undergoing HCC 
surveillance identified African ethnicity, and a culturally and linguistically diverse background, as risk factors for 
not receiving full HCC surveillance according to the recommended strategy (significantly associated with a lower 
percentage of time up-to-date with HCC surveillance) [171]. A retrospective analysis of data from the Victorian 
Integrated Hepatitis B Service, set up to support chronic hepatitis B care in general practice, documented 
multiple barriers to adherence to HCC surveillance among a cohort of eligible patients of whom 64% were born 
in a country in the sub-Saharan African region [192]. Other authors have reported that access to chronic 
hepatitis B services among sub-Saharan African migrants in Australia is limited by competing resettlement 
priorities, inconsistent information from providers and public health authorities, and other social and cultural 
barriers [193][194][195][196]. These issues have sparked calls to improve access to HCC surveillance 
services, especially for people from a culturally and linguistically diverse background [128][171]. 

of an individual’s cultural, linguistic, religious, sexual and racial/ethnic characteristics to ensure that all are 
welcome, safe and protected. 

Clinical question/ PICO 

Population:  sub-Saharan African-born people in Australia 
Intervention:  HCC surveillance programs 
Comparator:  No surveillance; Usual or standard care 

Summary 

A systematic review of intervention studies was undertaken to identify studies reporting outcomes of 
HCC surveillance in people living in Australia who were born in sub-Saharan Africa. The search 
strategy, inclusion and exclusion criteria, and assessment of the certainty of evidence are described in 
detail in the technical report (Appendix D5). 

Evidence summary 
Given the absence of evidence to support a recommendation for or against HCC surveillance in sub-
Saharan African-born people living in Australia, this guidance is based on available clinical experience 
indicating a higher prevalence of HCC among sub-Saharan African-born people in Australia. 

Clinical practice guidelines for hepatocellular carcinoma surveillance for people at high risk in Australia - Cancer Council Australia

73 of 104

https://assets-au-01.kc-usercontent.com/59e62872-3ec4-02cb-f1dd-a1d60d76195d/b04d6810-0f9a-49fb-9bad-c7b68813642f/Liver-guidelines-Appendix-D-Sept23.pdf


Future evidence considerations 
More evidence is needed on HCC incidence and risk factors among Australian residents born in sub-Saharan 
Africa, including variation in risk according to age group, HBV prevalence among subgroups, and variation in 
risk according to country of origin. This includes further research on the determinants of health specific to this 
priority population. These determinants include behavioural and social determinants, health literacy and 
willingness to engage in HCC surveillance, disruption of care during migration, and other factors which may 
modify the risk and/or impact of liver disease and HCC. A key aspect of this would be determining the 
differences in HCC presentation among this group, including the stage at which HCC is diagnosed and the 
pathway to diagnosis. 

Further studies are also required to understand the potential psychological burden of HCC surveillance among 
sub-Saharan African-born people, particularly among younger people for whom surveillance may be 
recommended. 

Recommendations for HCC surveillance of Australians born in sub-Saharan Africa should be informed by a 
better understanding the risks and challenges affecting this group and weighing the potential benefits against 
costs and potential harms. Additional analysis could extend these recommendations to people born in Northern 
Africa, including people born in countries with a high prevalence of chronic HCV infection, such as Egypt. 
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7. HCC surveillance in Australia: Use of alpha-fetoprotein testing and HCC surveillance 
cost-effectiveness 

Background 

Alpha-fetoprotein testing in combination with ultrasound in HCC surveillance 
among patients with chronic liver disease 
Alpha-fetoprotein 

The use of alpha-fetoprotein testing (AFP) in surveillance has been limited due to its low sensitivity (especially 
for detecting small hepatocellular cancers (HCCs)) and suboptimal specificity [20][82][83]; AFP elevation can also 
be due to chronic viral hepatitis in people without HCC and/or the presence of other cancer types [82][84]. 
However, antiviral therapy is now known to reduce AFP baseline levels, which may improve the diagnostic 
accuracy of AFP in patients with chronic hepatitis B [82]. In HCC surveillance, the added benefit of AFP to 
ultrasound, compared with ultrasound alone, remains unclear [83][85]. Some meta-analyses have reported no 
statistically significant improvement in the sensitivity of surveillance to detect early-stage HCC when AFP was 
added to 6-monthly ultrasound [2][197]. 

The AFP test is subsidised through the Medicare Benefits Schedule (MBS) item 66650 for the detection or 
monitoring of hepatic tumours [198]. 

Other AFP-based tests 

The GALAD score is a serum biomarker-based model using sex (‘gender’ in the acronym), age, alpha-fetoprotein 
L3% (AFP-L3), AFP, and des-gamma-carboxy prothrombin (DCP) to predict the probability of HCC in patients 
with chronic liver disease (cirrhosis or chronic hepatitis B). It has been reported to increase early detection of 
HCC compared with ultrasound alone [199]. GALAD score is rarely used in Australia and is not subsidised by 
MBS. Globally, it is not as widely used as ultrasound plus AFP. 

Existing guidelines and surveillance programs 

The 2020 Gastroenterological Society of Australia consensus statement on the management of HCC advises that 
clinicians planning surveillance can consider combining AFP testing with ultrasound every 4–8 months [20]. 

Recommendations 

Practical info 

Evidence Statement 
A modelling study based on US data found that, among people with compensated cirrhosis who develop 
HCC, the proportion of those diagnosed at an early stage was likely to be higher using a surveillance strategy 
based on AFP and ultrasound than with ultrasound alone [31]. 

For individuals with cirrhosis, three cost-effectiveness modelling studies reported conflicting findings on the 
cost-effectiveness of surveillance using AFP and ultrasound when compared with surveillance using 
ultrasound only [28][29][31]. 

Weak recommendation 

7.1 Evidence-based recommendation 

In people for whom HCC surveillance is recommended, consider offering 6-monthly alpha-fetoprotein testing in addition to 
ultrasound (Andersson et al 2008 [28]; Thompson Coon et al 2008 [29]; Sangmala et al 2014 [30]; Parikh et al 2020 [31]). 

New 
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For individuals with chronic HBV in Thailand, a single cost-effectiveness modelling study estimated that 
surveillance with AFP and ultrasound was cost effective when compared with ultrasound only [30]. 

Evidence to decision 

In HCC surveillance, the added benefit of AFP to ultrasound, compared with ultrasound alone, remains 
unclear. The use of AFP in surveillance has been limited due to its low sensitivity (especially for detecting 
small hepatocellular cancers) and suboptimal specificity. US guidelines note that it is not possible to 
determine from current evidence whether surveillance with ultrasound alone, or the combination of 
ultrasound plus AFP, leads to a greater improvement in survival in patients with cirrhosis [19]. 

Benefits and harms 

The certainty of the evidence was rated low to very low for cirrhotic populations. Modelling studies with 
low to very low certainty of evidence reported conflicting findings on cost-effectiveness [28][29][30]. The 

certainty of the evidence was rated moderate to low for a single Thai study modelling a chronic HBV population. 

Certainty of the Evidence 

Internationally, strategies favour 6-monthly ultrasound but the inclusion of AFP varies by stage and 
aetiology based on the AFP interpretation criteria (Appendix C). In Australia, the AFP test is subsidised 
through the Medicare Benefits Schedule (MBS) item 66650 for the detection or monitoring of hepatic 
tumours [198]. 

Values and preferences 

Clinical question/ PICO 

Population:  Adults with cirrhotic liver disease undergoing HCC surveillance 
Intervention:  HCC surveillance with 6-monthly ultrasound + AFP 
Comparator:  HCC surveillance with 6-monthly ultrasound only 

Summary 

A systematic review of intervention and modelling studies was undertaken to compare surveillance 
using ultrasound plus AFP with ultrasound alone in patients with cirrhotic or non-cirrhotic chronic liver 
disease. The systematic review did not include studies evaluating other, less widely used surveillance 
strategies such as GALAD and liquid biopsy biomarkers (85). The search strategy, inclusion and 
exclusion criteria, and assessment of the certainty of evidence are described in detail in the technical 
report (Appendix D6). 

Evidence summary 
Overall, ten studies were identified that met the inclusion criteria: four comparative modelling studies 
and six non-comparative Australian studies. Most were studies designed to assess cost-effectiveness 
of surveillance rather than clinical efficacy of AFP. 

Comparative modelling studies 
Three studies used Markov models (not validated) to compare surveillance strategies of 6-monthly 
ultrasound plus AFP and 6‑monthly ultrasound only in cirrhotic populations: 
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• A study conducted under US conditions analysing cost-effectiveness, benefits and harms of HCC 
surveillance, which compared surveillance strategies of ultrasound alone, ultrasound plus AFP 
(unspecified cut-point), and no surveillance in 1 million simulated patients with compensated 
cirrhosis (age not specified), reported that the addition of AFP to ultrasound was cost-
effective [31]. However, this model assumed a higher willingness-to-pay threshold (incremental 
cost-effectiveness ratio approximately $100,000 US) than might apply in Australia. 

• An earlier cost-effectiveness study conducted in the USA compared a policy of no surveillance 
with six surveillance strategies in patients with compensated cirrhosis aged over 50 years [28]. This 
study reported that AFP plus ultrasound was not cost-effective compared with ultrasound alone, 
and that cost-effectiveness depended on the sensitivity of ultrasound [28]. 

• A UK cost-utility analysis modelled surveillance strategies in patients with compensated cirrhosis 
divided into aetiology subgroups: alcohol-related liver disease (ARLD), chronic HBV infection and 
chronic HVC infection [29]. The investigators reported that the combination of AFP and ultrasound 
was cost-effective, compared with ultrasound alone, for the HBV population only [29]. 

Overall, the evidence for cost-effectiveness of AFP testing plus ultrasound, compared with ultrasound 
alone, is weak and not readily generalisable to the Australian population. 

Australian non-comparative surveillance studies 
Of six non-comparative studies conducted in Australia, three evaluated surveillance with 6‑monthly 
ultrasound plus AFP: 

• A retrospective case-series assessing the acceptability and effectiveness of a nurse-led HCC 
surveillance program analysed outcomes in health records of a small (n=76) cohort of patients 
with cirrhosis or advanced fibrosis referred to a Western Australian HCC clinic between 2009 and 
2015 [200]. 

• A retrospective case-series reported HCC detection rates and outcomes in a series (n=268) of 
patients with cirrhosis, and male non-cirrhotic patients with HBV aged over 40 years, who 
underwent HCC surveillance between 1998 and 2004 in a Melbourne hospital, with follow-up to 
2007 [201]. 

• A study designed to audit and then optimise an HCC surveillance program reported outcomes 
over 3 years for a cohort (n=114) of patients with chronic hepatitis B or C attending a South 
Australian hospital [202]. 

 

Another three non-comparative studies evaluated surveillance with 6-monthly ultrasound alone: 

• A cost-effectiveness study assessing ultrasound screening informed by serum biomarkers in 
Queensland patients with compensated cirrhosis aged over 50 years used a single-arm analysis 
Markov model to compare three scenarios: risk-stratified screening for high-risk patients, all-
inclusive screening, and no formal screening [24]. 

• A retrospective case series of 100 patients with non-alcoholic fatty liver disease (NAFLD)-related 
cirrhosis in Western Australia between 2009 and 2015 assessed outcomes among those in whom 
the diagnosis of cirrhosis was incidental (previously undiagnosed, discovered unintentionally, and 
was unrelated to the medical condition being treated or investigated; n=49) or by intent (staging 
investigation used for the purpose of assessing fibrosis severity; n=14) [203]. 

• A Western Australian retrospective analysis of hospital records from patients diagnosed with HCC 
reported outcomes in 128 patients who underwent 6-monthly ultrasound surveillance before HCC 
diagnosis [93]. 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
HCC 

surveillance 
with 6-monthly 
ultrasound only 

Intervention 
HCC 

surveillance 
with 6-monthly 
ultrasound + 

AFP 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

% HCC that are 
early stage† 1 

 

Based on data from 
1,000,000 participants in 

1 studies. 

Relative effect (95% CI): 

Not calculable* 

Anticipated absolute effects (95% 
CI): 

Metric: % total HCC 

Risk with 6-monthly US only 
surveillance: 83% 

Risk with 6-monthly US + AFP 
surveillance: 91% 

*For the modelled outcome of 
percentage HCC diagnosed at early 
stage, risk ratios and 95% confidence 
intervals were not calculated as the 
confidence intervals will be much 
narrower than those of real (non-
modelled) outcomes as a consequence 
of the modelling process which is 
designed to produce “stable” outcomes. 
(For detailed information in the 
technical report see Appendix D6) 

AFP = alpha-fetoprotein; HCC = 

hepatocellular carcinoma; 

US =ultrasound 

Very low 
Serious concerns 
regarding the risk 

of bias and 
indirectness 2 

For adults with cirrhotic 
liver disease undergoing 

6-monthly HCC 
surveillance, we are 

uncertain as to whether 
the addition of AFP 

testing to ultrasound 
increases or decreases % 
HCC that are early stage† 

Overall mortality 

 

Based on data from 
1,000,000 participants in 

1 studies. 

Relative effect (95% CI): 

Not calculable* 

Anticipated absolute effects (95% 
CI): 

Metric: Mean survival 

Risk with 6-monthly US only 
surveillance: 10.8 years 

Risk with 6-monthly US + AFP 
surveillance: 10.9 years 

*For the modelled outcome of overall 
mortality risk ratios and 95% 
confidence intervals were not 
calculated as the confidence intervals 
will be much narrower than those of 
real (non-modelled) outcomes as a 
consequence of the modelling 
process which is designed to produce 
“stable” outcomes. (For detailed 
information in the technical report see 
Appendix D6) 

Very low 
Serious concerns 
regarding the risk 

of bias and 
indirectness 3 

For adults with cirrhotic 
liver disease undergoing 

6-monthly HCC 
surveillance, we are 

uncertain as to whether 
the addition of AFP 

testing to ultrasound 
surveillance improves or 
worsens overall mortality 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
HCC 

surveillance 
with 6-monthly 
ultrasound only 

Intervention 
HCC 

surveillance 
with 6-monthly 
ultrasound + 

AFP 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. HCC = hepatocellular carcinoma. †Early stage includes Barcelona Clinic Liver Cancer stage 0/A, 
meeting Milan criteria, or China Liver Cancer Study group stage I. 
2. Risk of Bias: serious. Data underpinning effect of surveillance not critically appraised. Indirectness: 
serious. Single study which did not report an AFP threshold. 
3. Risk of Bias: serious. Data underpinning effect of surveillance not critically appraised. Indirectness: 
serious. Single study which did not report an AFP threshold. 
4. Risk of Bias: very serious. Data underpinning effect of surveillance not critically appraised plus some 
important medical treatments were not included in the model in two of the three studies (Andersson 
2008; Thompson Coon 2008). Inconsistency: no serious. Inconsistency present. Does not appear to be 
explained by differences in QALYs gained for populations of mixed aetiology which ranged from 0.017 to 
0.03 with the study with highest estimate of benefit the one study that found that the addition of AFP was 
not cost effective (Andersson 2008). The inconsistency can be explained by the costs of the type and mix 
of treatments offered for early-stage and more advanced-stage HCC. For example, studies differed as to 
whether ablation was offered as a treatment for early-stage disease, the use of TACE and whether 
advanced disease was treated i.e. they can be explained by the different times and settings of the studies. 
Indirectness: no serious. Only one of the three studies (Parikh 2020) did not report an AFP threshold. 

AFP = alpha-fetoprotein; US =ultrasound 

Cost-
effectiveness 

 

Based on data from 
participants in 3 studies. 

AFP + US is not cost-
effective when compared with US 
only (1 modelling study). 

AFP + US is more effective and has 
lower costs than US alone (1 
modelling study).   

AFP + US is cost-effective when 
compared with US only for HBV 
patients (1 modelling study).  

Anticipated absolute effects (95% 
CI): Not applicable 

Very low 
Very serious 

concerns 
regarding the risk 

of bias 4 

For adults with cirrhotic 
liver disease undergoing 

6-monthly HCC 
surveillance, we are 

uncertain whether the 
addition of AFP testing 

to ultrasound 
surveillance is cost-

effective 

Clinical question/ PICO 

Population:  Adults with chronic HBV undergoing HCC surveillance 
Intervention:  HCC surveillance with 6-monthly ultrasound + AFP 
Comparator:  HCC surveillance with 6-monthly ultrasound only 

Summary 

A systematic review of intervention and modelling studies was undertaken to compare surveillance using ultrasound 
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Practice Points 

plus alpha-fetoprotein (AFP) with ultrasound alone in patients with cirrhotic or non-cirrhotic chronic 
liver disease. The systematic review did not include studies evaluating other, less widely used surveillance strategies 
such as GALAD and liquid biopsy biomarkers (85). The search strategy, inclusion and exclusion 
criteria, and assessment of the certainty of evidence are described in detail in the technical report (Appendix D6). 

Evidence summary 

Overall ten studies were identified that met the inclusion criteria: four comparative modelling studies and six non-
comparative Australian studies. Most were studies designed to assess cost-
effectiveness of surveillance rather than clinical efficacy of AFP. 

Comparative modelling studies 

One study used a Markov model (not validated) to compare surveillance strategies of 6-monthly ultrasound plus AFP 
and 6‑monthly ultrasound only in a chronic HBV population: 

• A Thai study evaluating the potential economic impact of a national HCC surveillance program for patients with 
chronic HBV infection aged 40–60 years compared lifetime costs and outcomes for no surveillance program with 
alternative surveillance strategies including ultrasound alone and ultrasound plus AFP (cut-point > 20 ng/mL) [30]. 
This study provides very limited evidence directly relevant to Australia due to dissimilarities in patient population, 
costs, treatment practices and willingness-to-pay thresholds. 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
HCC 

surveillance 
with 6-monthly 
ultrasound only 

Intervention 
HCC 

surveillance 
with 6-monthly 
ultrasound + 

AFP 

Certainty of 
the Evidence 

(Quality of 
evidence) 

Summary 

1. Risk of Bias: serious. Data underpinning effect of surveillance not critically appraised. Indirectness: 
no serious. Single study which reports AFP threshold. 

Cost-
effectiveness 

 

Based on data from 
participants in 1 studies. 

AFP + US cost effective when 
compared with US only 

Anticipated absolute effects (95% 
CI): Not applicable 

AFP = alpha-fetoprotein; US = ultrasound 

Low 
Serious concerns 
regarding the risk 

of bias 1 

For adults with chronic 
HBV undergoing 
6-monthly HCC 

surveillance, the addition 
of AFP testing to 

ultrasound surveillance 
may be cost-effective 

Good practice statement 

7.2 Practice point 

The provision of 6-monthly ultrasound for HCC surveillance may be cost-effective compared to no surveillance for people with 
compensated cirrhosis in the Australian context. 

New 
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Rationale 

Cost-effectiveness of HCC surveillance 
A scoping review identified 26 studies that assessed the cost-effectiveness of HCC surveillance. Surveillance 
based on 6- or 12-monthly ultrasound with or without AFP testing was generally found to be cost-effective, 
with 6-monthly ultrasound typically favourable for people with chronic HBV infection and 12-monthly 
ultrasound typically favourable for people with chronic HCV infection [204]. Model-generated cost-
effectiveness analyses are often used to guide cancer control, especially for managing cancers like HCC that 
can take time to develop and be diagnosed. Predictive modelling has been used in the development of 
Australian guidelines for cervical and colorectal cancers to support recommendations relating to organised 
screening programs [205][206]. Existing models for HCC surveillance in Australia are Markov-type models 
tailored specifically to priority populations [201][207]. Full descriptions and summaries of additional studies 
are included in Appendix D7, Tables 50 to 58. 

Australian cost-effectiveness modelling 
To support these guidelines, a new model of cirrhosis, HCC and surveillance in the Australian setting was 
developed: Policy1-Liver. Policy1-Liver is a mathematical model that simulates the distribution of expected 
time-to-event for relevant health state transitions (compensated cirrhosis to decompensated cirrhosis, 
cirrhosis to HCC, early-stage HCC to late-stage HCC, etc), and combines this with locally relevant economic 
data to generate relevant health economic outputs. Additional information on Policy1-Liver can be found in 
Appendix D7. 

The modelling estimates generated by Policy1-Liver indicated that 6-monthly HCC surveillance by ultrasound 
in people with compensated cirrhosis could reduce the chance of HCC death by 14–15% over their lifetime. 
Each individual was expected to experience 13 surveillance events (ultrasound with or without AFP testing) 
over their lifetime. The lifetime overall cost, including HCC surveillance (ultrasound with or without AFP), 
diagnostic, and treatment costs was estimated to be up to $140,000 per person with compensated cirrhosis, 
compared to lifetime HCC diagnostic and treatment costs of $131,000 for people not undergoing 
surveillance. Both 6-monthly ultrasound and 6-monthly ultrasound with AFP were found to be cost-effective, 
with cost-effectiveness ratios of $26,122 and $28,140 per quality-adjusted life year (QALY) saved (with 5% 
annual discounting), respectively, compared with no surveillance. 

The incremental cost-effectiveness (ICER) for HCC surveillance with 6-monthly ultrasound was $62,856 per 
QALY saved, compared with HCC surveillance with 6-monthly ultrasound and AFP, slightly above 
the indicative willingness-to-pay threshold of $50,000/QALY often used in Australia (208). This finding 
indicates that the addition of AFP to ultrasound surveillance may not be cost-effective. Note that this is not 
the same as the cost-effectiveness ratio (CER) of HCC surveillance compared with no surveillance, where HCC 
surveillance was found to be cost-effective both with and without AFP. 

Rationale 

Cost-effectiveness of HCC surveillance 
A scoping review identified 26 studies that assessed the cost-effectiveness of HCC surveillance. Surveillance 
based on 6- or 12-monthly ultrasound with or without AFP testing was generally found to be cost-effective, 
with 6-monthly ultrasound typically favourable for people with chronic HBV infection and 12-monthly 
ultrasound typically favourable for people with chronic HCV infection [204]. Model-generated cost-
effectiveness analyses are often used to guide cancer control, especially for managing cancers like HCC that 

Good practice statement 

7.3 Practice point 

The provision of 6-monthly ultrasound with alpha-fetoprotein testing may be cost-effective compared to no surveillance and 
could be provided as part of HCC surveillance for people with compensated cirrhosis in the Australian context. 

New 
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can take time to develop and be diagnosed. Predictive modelling has been used in the development of 
Australian guidelines for cervical and colorectal cancers to support recommendations relating to organised 
screening programs [205][206]. Existing models for HCC surveillance in Australia are Markov-type models 
tailored specifically to priority populations [201][207]. Full descriptions and summaries of additional studies 
are included in Appendix D7, Tables 50 to 58. 

Australian cost-effectiveness modelling 
To support these guidelines, a new model of cirrhosis, HCC and surveillance in the Australian setting was 
developed: Policy1-Liver. Policy1-Liver is a mathematical model that simulates the distribution of expected 
time-to-event for relevant health state transitions (compensated cirrhosis to decompensated cirrhosis, 
cirrhosis to HCC, early-stage HCC to late-stage HCC, etc), and combines this with locally relevant economic 
data to generate relevant health economic outputs. Additional information on Policy1-Liver can be found in 
Appendix D7. 

The modelling estimates generated by Policy1-Liver indicated that 6-monthly HCC surveillance by ultrasound 
in people with compensated cirrhosis could reduce the chance of HCC death by 14–15% over their lifetime. 
Each individual was expected to experience 13 surveillance events (ultrasound with or without AFP testing) 
over their lifetime. The lifetime overall cost, including HCC surveillance (ultrasound with or without AFP), 
diagnostic, and treatment costs was estimated to be up to $140,000 per person with compensated cirrhosis, 
compared to lifetime HCC diagnostic and treatment costs of $131,000 for people not undergoing 
surveillance. Both 6-monthly ultrasound and 6-monthly ultrasound with AFP were found to be cost-effective, 
with cost-effectiveness ratios of $26,122 and $28,140 per quality-adjusted life year (QALY) saved (with 5% 
annual discounting), respectively, compared with no surveillance. 

The incremental cost-effectiveness (ICER) for HCC surveillance with 6-monthly ultrasound was $62,856 per 
QALY saved, compared with HCC surveillance with 6-monthly ultrasound and AFP, slightly above 
the indicative willingness-to-pay threshold of $50,000/QALY often used in Australia [208]. This finding 
indicates that the addition of AFP to ultrasound surveillance may not be cost-effective. Note that this is not 
the same as the cost-effectiveness ratio (CER) of HCC surveillance compared with no surveillance, where HCC 
surveillance was found to be cost-effective both with and without AFP. 

Limitations 

Tumour biomarker tests other than AFP have not been considered as part of these guidelines. Though other 
tumour biomarker tests were not formally included in the systematic review, evidence in this area is currently 
limited and, at times, funded through industry resulting in possible bias. 

Resource and other considerations 

Resource considerations 
The AFP test is widely available in Australia and subsidised through the Medicare Benefits Schedule (MBS) item 
66650 for the detection or monitoring of hepatic tumours. 

Implementation considerations 
Implementation of this recommendation may result in little to no change in out-of-pocket healthcare costs to 
patients as all tests required are subsidised by the MBS. There may be a change in the costs to the health system 
based on the HCC surveillance costs and the impact on downstream treatment costs. 
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8. Implications and implementation of recommendations, evidence gaps and future 
research needs 

In these guidelines, implications of the recommendations for clinical practice and the health system, 
implementation considerations, evidence gaps and areas of future research are noted within each section. They are 
summarised below to inform guideline dissemination and implementation. 

Key recommendations 

The guidelines build on existing international guidelines, national consensus statements and current practice. 
They broadly align with current practice and consolidate guidance for the Australian context. A comparison of 
existing recommendations and guidelines for clinicians has been developed (Appendix G) to outline similarities 
and differences with recommendations from these guidelines. The recommendations reinforce the necessity for 
hepatocellular carcinoma (HCC) surveillance in high-risk patients and differ from other guidance and current 
clinical practice in three key areas: 

1. People for whom HCC surveillance should not routinely be offered are clearly identified; 
2. Monitoring for progression to cirrhosis is highlighted as an alternative strategy in the place of 6-monthly 
HCC surveillance; 
3. Consideration of an individual’s risk (and health status) should be used to inform HCC surveillance 
recommendations in people with advanced liver fibrosis. 

Key implementation considerations 

Adoption of these guideline recommendations will depend on: 

1. Engaging health care providers and patients: Awareness and understanding of liver health, the risks of liver 
disease and cancer, and willingness to engage in preventive, secondary and/or tertiary care; 
2. Clinical identification of high-risk patients, especially in primary care; 
3. Providing culturally safe and sensitive health services for high-risk patients; 
4. Equitable implementation of HCC surveillance especially through the availability and accessibility of required 
infrastructure and resources; 
5. Building capacity and supporting education needs; and 
6. Supporting delivery models of care for HCC surveillance. 
 
Engaging health care providers and patients 
While these guidelines have been developed for use in clinical practice, recommendations are conditional on the 
presumption that they can be implemented and delivered appropriately by health care providers, and that they 
are accepted by patients. This requires that health care providers and people who would be suitable for HCC 
surveillance have a basic understanding of liver health and associated risk factors. Given the utility of 
ethnocultural background and country or region of birth as surrogate markers in assessing liver cancer, health 
care providers need to engage with patients to appropriately determine and record any individual characteristics 
that may help in identifying people requiring surveillance for HCC (see Appendix F for a decision aid). Ideally, 
this would occur at an initial consultation and be recorded in the electronic medical records. 

Engaging people at high risk in services to improve the awareness of risk factors could aid risk assessment 
activities that may be employed by clinicians and identify key barriers early. Patients must also accurately recall 
and recount the presence of risk factors or symptoms of relevance and be willing to undertake surveillance and 
any potential treatment required if a diagnosis is made. Improving patient engagement could also contribute to 
their improved understanding of liver health, HCC surveillance, and support informed decision making. Patient 
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adherence to HCC surveillance, reportedly hampered by difficulties in scheduling clinical visits and 
transport [209], presents an additional challenge to its successful implementation. 

Clinical identification of high-risk patients 
Recent developments and trends are changing the make-up of the high-risk population in Australia, including 
improvements in the treatment of chronic infection with hepatitis B virus (HBV) and hepatitis C virus (HCV), and 
the growing prevalence of metabolic dysfunction-associated fatty liver disease (MAFLD). These changes 
reinforce the need to better identify people at high risk of cirrhosis and HCC in primary care [210], which will be 
challenging but represents a critical step in the HCC surveillance pathway. 

Clinical identification of high-risk patients can be facilitated by the implementation of validated risk prediction 
tools [98]. Such tools have been shown to be clinically useful, especially in people with chronic HBV infection. 
Where employed, these tools can ensure that people with chronic HBV infection are diagnosed, assessed for 
treatment, and offered HCC surveillance where appropriate [99][100]. While these guidelines did not specifically 
review risk prediction tools, it will be critical to validate them and determine their usefulness in the Australian 
context. Future consideration should also be given to the impact of a patient's family history of HCC and the 
appropriate reporting and recording of country or region of birth as a part of risk prediction, which was also out 
of scope for detailed review and analyses. 

There is emerging evidence that risk prediction tools can also facilitate the identification of people with 
advanced liver disease. Where patients are identified, the clinical management of risk factors for fibrosis 
progression (alcohol, excess adiposity, diabetes) and annual monitoring for progression to cirrhosis is critical. 

Providing culturally safe and sensitive health services for high-risk patients 
Individual uptake of HCC surveillance may be affected by sociodemographic and/or cultural factors and 
commitments, including stigma associated with chronic viral hepatitis, language, knowledge, financial means, 
systemic racism, travel limitations and misinformation [211][212]. Culturally sensitive and safe health systems 
and health services demonstrate respect to an individual’s cultural, linguistic, religious, sexual and racial/ethnic 
characteristics and values. They also address racism and inequity to ensure that all are welcome, safe and 
protected. Overcoming these issues requires major systemic reform to the make-up and culture of the health 
system. The guidelines encourage and support the provision of HCC surveillance in a culturally safe and sensitive 
manner based on existing frameworks, guides and manuals in Australia [4][5][6][7][8][9][10][11] and best 
practice in working with marginalised communities. 

Equitable implementation of surveillance 
Improving patient identification and stratification for HCC surveillance would improve survival but, if not done 
appropriately and systematically, could exacerbate disparities in care and increase demand for specialist services 
beyond their existing current capacity [213]. In regional and remote areas there is limited access to ultrasound 
services and lack of infrastructure to provide follow-up services equitably, if required. This is especially evident 
for Aboriginal and/or Torres Strait Islander communities, where efforts should be made to provide culturally safe 
local access to preventive care, HCC surveillance and treatment through primary care within communities, and 
on Country where possible. 

Evidence-based recommended HCC treatments must be offered equitably and in a culturally safe manner to 
Aboriginal and Torres Strait Islander people, including those living in remote communities. Available evidence 
suggests that, when offered early, HCC treatment is accepted and effective, irrespective of geographical 
location. Aboriginal Community Controlled Health Organisations and local clinics play an important role in 
providing comprehensive, high quality, and culturally appropriate care for Aboriginal and Torres Strait Islander 
people. 

Additionally, incarcerated people and people accessing addiction services have higher prevalence of HCV and, 
although not explicitly included in these guidelines, present important considerations for the accessibility and 
availability of HCC surveillance in these contexts. Significant barriers exist to accessing HCC surveillance and 

Clinical practice guidelines for hepatocellular carcinoma surveillance for people at high risk in Australia - Cancer Council Australia

84 of 104



related treatment and the intersectionality between this group and the priority populations covered in the 
guidelines requires further consideration to ensure inequities are not further exacerbated. 

Some technologies noted in these guidelines, such as elastography, are not widely available in Australia and, 
when available, are unsubsidised for investigative purposes and costly. The feasibility of the widespread use of 
elastography for monitoring of HCC is not feasible within the current health care system. Its implementation 
would need to be carefully considered to ensure health inequalities were not exacerbated. Emerging 
technologies such as portable ultrasound, and serum biomarkers for diagnosis, could assist with health service 
and treatment delivery for the identified and other high-risk populations, especially outside of larger urban 
areas and on Country. Their availability and associated costs would also need to be carefully considered before 
implementation. 

Building capacity and supporting education needs 
Implementation of these recommendations in clinical practice needs to be supported by building capacity and 
providing targeted education in liver health and liver diseases, especially for primary care health professionals 
and Aboriginal Health Workers and Aboriginal Health Practitioners. Building capacity requires additional 
infrastructure, personnel and financial resourcing to support the provision of HCC surveillance, as well as 
education. 

The Liver Foundation has recently developed training modules for general practice on liver disease in an effort 
to improve understanding of the rising burden in the Australian community. In implementing these 
recommendations, clinicians need to recognise that many patients have multiple causes of liver disease. The 
Liver Foundation modules could be complemented by focused HCC surveillance training to guide decision-
making. Culturally appropriate educational resources should be developed, using co-design approaches 
including community leaders as a priority, and customised to represent the relevant culture and language. For 
example, Hep B Story was created and translated by community members and health workers across the 
Northern Territory as a visual, interactive application designed to outline HBV and treatment for patients living 
with chronic HBV and their families [214]. Targets included in the forthcoming Fourth National Hepatitis B 
Strategy will also emphasise the importance of access to information in language. In addition, culturally safe 
care for Aboriginal and Torres Strait Islander people and culturally and linguistically diverse communities is 
important to provide, and its delivery should be led by a culturally safe workforce. 

Ultrasound is the fundamental basis for the provision of HCC surveillance and the success of surveillance is 
dependent on the quality of ultrasound. Various factors may result in inadequate ultrasound including patient 
characteristics, lesion characteristics, quality of machinery etc., requiring alternative modalities of 
surveillance [215][216]. Further consideration should be given to the need for high quality ultrasounds in 
Australia and appropriate support and training for health care professionals providing these services. 

Supporting delivery models of care for HCC surveillance 
Little is known about the implementation of HCC surveillance. Previous work scoped the existing evidence base 
for the feasibility and effectiveness of HCC surveillance [204]. We identified five high-level HCC surveillance 
pathways being used in different settings and populations across Australia, including GP-led and nurse-led 
delivery models [217]. However, there is no direct evidence of effectiveness for clinical and patient-reported 
outcomes or for efficiencies of the different HCC surveillance pathways. 

There is little direct evidence on HCC surveillance implementation and uptake in people at high risk in Australia. 
Randomised studies that would be required to investigate this are not feasible, given that informed patients 
prefer surveillance [218]. In the absence of data, predictive modelling is becoming a commonly used surrogate 
for guiding policy decision-makers. The modelling supporting these guidelines indicated that HCC surveillance 
using 6-monthly ultrasound in people with cirrhosis could reduce the chance of HCC death by 14–15% over 
their lifetime, demonstrating the health benefit. The cost-effectiveness results were below the indicative 
willingness-to-pay threshold when ultrasound was used with or without alpha-fetoprotein (AFP). However, the 
cultural sensitivity and safety aspects of HCC surveillance provision should be further investigated to ensure 
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delivery models are feasible and acceptable in the community. 

Areas of major debate 

There was robust discussion within the Working Group and/or subcommittee members on the following 
chapters and/or points: 

• Family history of HCC is not clearly defined in the literature in the context of consideration for HCC 
surveillance. The definition included in these guidelines, based on expert advice, is one or more first degree 
relatives with HCC. In some cases, HCC surveillance is recommended if there is any family history of HCC. In 
consultation with the Working Group, a qualification has been included here to consider offering 
surveillance 10 years prior to earliest case in a family. This approach is in line with other Australian cancer 
guidelines where family history is considered (e.g., colorectal cancer [205]). This was decided to reduce the 
likelihood that a person with a family history of HCC in a first degree relative at age 70 is subject to HCC 
surveillance from a very early age. 

• Does HCC surveillance improve liver cancer outcomes for Aboriginal and Torres Strait Islander people? 
Recommendations in these guidelines include the consideration of a high-risk genotype which is not 
routinely offered, widely available nor currently subsidised through MBS. Despite this, the Working Group 
regard this qualification important to consider in Aboriginal people as it would inform the approach to HCC 
surveillance. In the absence of routine, subsidised genotype testing, genotyping can be epidemiologically 
likely based on existing evidence and geographic location. There was considerable discussion on this point 
and the decision was made to include the high-risk genotype to highlight that it can be considered as part 
of an assessment. 

• Does HCC surveillance improve liver cancer outcomes for sub-Saharan Africa-born people in Australia? In 
the absence of evidence and after consultation with the Working Group members, the decision was made to 
adopt a conservative approach by retaining rules generally applied in clinical practice by referencing a sex-
age statement. 

• Does the addition of alpha-fetoprotein testing to 6-monthly ultrasound imaging for HCC surveillance 
improve liver cancer outcomes? There was some discussion around the evidence relating to the use of AFP 
in specific groups of people at high risk. It was concluded that the evidence was insufficient to nominate any 
such groups thus it would be prudent to recommend AFP as part of HCC surveillance. 

In each instance, the guideline development Working Group was able to reach a decision about the content and 
recommendations. 

Evidence gaps 

The systematic reviews that underpin these guidelines highlighted the paucity of literature in key areas. This was 
particularly true for evidence relating to at-risk patients without cirrhosis, and for priority population groups. 

Additional evidence is required to inform appropriate HCC surveillance recommendations for people with 
MAFLD, especially given the shifting burden of disease and increasing presence of comorbidities. 

The ongoing impact of existing interventions such as HBV vaccination and direct-acting antiviral (DAA) therapies 
must also be considered and accounted for in any recommendations for HCC surveillance, especially in cases 
where prevention may reduce the benefit of surveillance. Assessment of people who decline or fail treatment 
with DAA was out of scope but are an important group to assess to ensure HCC surveillance is offered, where 
appropriate. 

Outcome measures of quality of life and overall morbidity and mortality could be included in future assessments 
to assess broader benefits. These outcome measures could be supported by the reporting and quantification of 
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patient report outcomes and the impact of risk factor management on risk for liver disease progression and 
HCC. Advancements in risk assessment tools that can be used in clinical practice, such as GALAD scores or other 
biomarkers, could improve the identification and stratification of high-risk patients without cirrhosis and 
improve the effectiveness and efficiency of HCC surveillance recommendations. 

In the priority populations identified for the guidelines, further research is needed to assess the impact of social 
determinants of health on HCC surveillance uptake and liver cancer outcomes. This includes the investigation of 
settlement impact and the family environment, particularly in relation to HBV.  Research in priority populations 
should uphold ethical and culturally safe standards and facilitate a co-design approach, where appliable. Future 
work could also address HCC surveillance and recommendations specific to people who are incarcerated and 
people who require addiction services. Future work could also extend recommendations to incorporate lifestyle 
prevention guidance and hepatitis-specific recommendations (e.g., early detection of hepatitis reinfection) 
alongside HCC surveillance. 

There is mounting evidence for provision of early appropriate palliative care to improve the quality and duration 
of life of people with advanced liver disease and HCC [219][220]. 

Future work should ensure that the HCC management pathway incorporates active decision-making about 
specialist referral and consideration of appropriate involvement of palliative care services. These considerations 
would optimise clinical and psychosocial outcomes for patients in whom curative treatment is not viable, such as 
those with decompensated cirrhosis. 

Updating the guidelines 

As more evidence (including from modelling studies) emerges, there may be a need to modify and update the 
recommendations. Ongoing assessment of the clinical and cost-effectiveness of targeted screening for 
advanced liver disease and HCC surveillance is warranted and will build the case for supporting the most 
effective and cost-effective interventions to improve liver cancer outcomes, based on the best available 
evidence. 

The key aim of these guidelines is to support decision-making by clinicians providing HCC surveillance. 
However, there is also the need to understand the barriers and facilitators for people participating in HCC 
surveillance, to enable its uptake by those at greatest need. 

These guidelines are part of a Department of Health and Aged Care-funded Roadmap to Liver Cancer Control 
initiative. The Roadmap will look at strategic priority areas for action to improve liver cancer outcomes in 
Australia and to support the implementation of HCC surveillance. 
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