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The burden of primary liver cancer in Australia is growing, 
with age-standardised incidence rates increasing from 
1.8 to 9.0 per 100 000 people over 1982–2023 and mortality 

rates increasing from 2.3 to 7.3 per 100 000 over the same period.1 
Uniquely, among all cancer types, these rates are projected to 
continue rising over the next few decades.2 Liver cancer has 
a low five-year survival rate of 22.9%,1 often due to late-stage 
diagnosis,3 and has been estimated to cost $2.4 billion in lost 
wellbeing annually.4

Hepatocellular carcinoma (HCC) is the most common type of 
primary liver cancer, contributing to about 70% of all liver cancer 
cases in Australia.5 The strongest risk factor for HCC is liver 
cirrhosis, which is identified in more than 80% of individuals 
diagnosed with HCC.6 Development of cirrhosis is strongly 
associated with chronic hepatitis B virus (HBV) or hepatitis C 
virus (HCV) infection,6-9 alcohol-related liver disease (ARLD), 
and metabolic dysfunction-associated fatty liver disease 
(MAFLD, also classified as non-alcoholic fatty liver disease 
[NAFLD] or metabolic dysfunction-associated steatotic liver 
disease [MASLD]).10 The term “metabolic associated steatotic 
liver disease” (MASLD) has also been proposed for liver disease 
related to systemic metabolic dysregulation. The definition of 
MASLD requires exclusion of excessive alcohol consumption 
(defined as ≥ 20 g/day for women and ≥ 30 g/day for men) and 
other forms of liver disease. As the clinical presentation of 
patients with fatty liver is typically undifferentiated, MAFLD is 
used here. Recent advances in the treatment of HBV and HCV 
infection, and an increasing prevalence of MAFLD are expected to 
impact the relative prevalence of HCC aetiologies in Australia.10-14 
An estimated 206 000 and 74 000 Australians have chronic HBV 
and HCV infection, whereas MAFLD and excess alcohol intake 
impact 5.7 million and 6.6 million Australians, respectively,10,15-17 
putting them at risk of developing HCC. Based on international 
estimates, 182 000 Australians are expected to have cirrhosis18 and 
are therefore at very high risk of HCC. However, there is currently 
no consistent definition of high risk for HCC, necessitating the 
development of recommendations that vary by patient risk factor, 
age, sex, and background, as HCC risk can vary within aetiologies. 
For example, HCC risk can vary depending on response to antiviral 
treatment for people with an HCV infection, and although HCC is 
unlikely to develop in the absence of cirrhosis, there is evidence 
that a significant proportion of MAFLD-related HCC can develop 
in the absence of cirrhosis.19,20 In this guideline summary, “high 

risk” refers to any group identified to have elevated risk versus 
the population with no risk factors, although HCC risk varies 
widely within those groups.
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Abstract
Introduction: Hepatocellular carcinoma (HCC) is the most common 
form of primary liver cancer, the sixth most common cause of 
cancer death in Australia. With shifting aetiologies and a growing 
at-risk population, consistent routine surveillance recommendations 
are key to early detection of HCC and improved survival. We 
developed new evidence-based HCC surveillance guidelines for 
people at high risk in Australia due to liver disease and/or other 
risk factors. These guidelines were developed by a working group 
of experts in liver cancer control and included evidence reviews, 
synthesis and adaptation of existing guidelines for the Australian 
context, and predictive modelling.
Main recommendations: 
•	 This article summarises the recommendations and practice points 

for key population subgroups who were identified as potentially 
benefitting from routine HCC surveillance in the form of six-
monthly ultrasound scans, with or without α-fetoprotein testing.

•	 People with liver cirrhosis and a non-HCC-related life expectancy 
of greater than six months are recommended to receive routine 
HCC surveillance.

•	 People with chronic hepatitis B virus infection who do not 
have liver cirrhosis are recommended to receive routine HCC 
surveillance if they have a family history of HCC, are Aboriginal 
or Torres Strait Islander peoples, or have an Asian, Pacific, 
or sub-Saharan African background, with varying start ages 
recommended for each group.

•	 People with stage 3 non-cirrhotic liver fibrosis (F3) may be 
recommended to receive routine HCC surveillance based 
on individual risk assessment, or otherwise monitored for 
progression to cirrhosis.

The final guidelines were approved by the National Health and 
Medical Research Council (NHMRC) in April 2023.
Changes in management as a result of the guideline: The 
updated guidelines formalise recommendations for people with 
cirrhosis, identify other patient groups who are recommended for 
surveillance, and highlight gaps in evidence where the benefit of 
surveillance is unclear. These guidelines were accompanied by the 
Roadmap to liver cancer control, a coordinated ten-year plan for 
advancing liver cancer prevention and early detection in Australia. 
The full guidelines can be accessed at https://​cancer.​org.​au/​clini​cal-​
guide​lines/​​liver​-​cancer/​hepat​ocell​ular-​carci​noma.
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Identifying groups at high risk of HCC provides the opportunity 
to develop strategies for prevention, detection, and treatment. 
Routine HCC surveillance is a well-established intervention 
for people at high risk,6,21 using ultrasound imaging and/or 
measurement of tumour biomarker(s) such as α-fetoprotein (AFP) 
for early detection. HCC surveillance is typically recommended 
for people with cirrhosis and some people with HBV infection. 
Surveillance can successfully detect lesions and/or early-
stage cancers, increasing the receipt of curative treatment and 
improving survival.21,22 National HCC surveillance programs 
have been established in Japan and South Korea, where they have 
been associated with increased survival.23,24 In the Australian 
context, unlike colorectal, cervical, and breast cancer, high 
risk of HCC is concentrated in identifiable subgroups and so a 
population-level screening program would not be an efficient 
or cost-effective approach. However, there is clear evidence of 
a mortality benefit for routine surveillance and early detection 
of HCC, unlike, for example, ovarian cancer.25 Routine HCC 
surveillance is most closely analogous to surveillance for breast 
cancer, where patients at high risk due to dense breast tissue 
can benefit from routine surveillance with magnetic resonance 
imaging (MRI),26 or the National Lung Cancer Screening 
Program, where screening is recommended based on smoking 
history.

In Australia, clinical decision making to support HCC 
surveillance is based on international guidelines and national 
consensus statements.6,27-32 Given the rising burden of liver 
cancer, there have been calls to update and consolidate 
guidance regarding access and availability of HCC surveillance 
for people with non-cirrhotic liver disease, those with HCV-
related advanced liver disease, and other population groups 
at high risk of HCC.33-36 To address this, the Clinical practice 
guidelines for hepatocellular carcinoma surveillance for people at high 
risk in Australia (hereafter, 2023 HCC Surveillance Guidelines) 
were developed and released in 2023.37 These guidelines 
provide updated recommendations for HCC surveillance in 
Australia informed by expert opinion, stakeholder and public 
input, systematic reviews of the evidence, synthesis of existing 
guidelines, and tailored predictive modelling. The guidelines 
were endorsed by the National Health and Medical Research 
Council (NHMRC) in April 2023 and are available from https://​
cancer.​org.​au/​clini​cal-​guide​lines/​​liver​-​cancer/​hepat​ocell​ular-​
carci​noma.

Methods

The 2023 HCC Surveillance Guidelines were developed in line 
with the 2016 NHMRC Standards for guidelines38 and the 2011 
Procedures and requirements for meeting the 2011 NHMRC standard 
for clinical practice guidelines.39 The guideline development 
methodology has been described elsewhere,37 and is described 
here in brief.

Three clinical questions were developed, informed by a scoping 
review and environmental scan of current HCC service delivery 
in Australia. These questions are included in Box  1, along 
with the population, intervention, comparator and outcomes 
(PICOs) of interest and the methodological approach. Hepatitis 
screening, testing and treatment, screening for advanced liver 
disease, surveillance for other types of liver cancer such as 
intrahepatic cholangiocarcinoma, and ongoing monitoring for 
HCC recurrence were considered out of scope for the 2023 HCC 
Surveillance Guidelines.

For each PICO, a systematic review was conducted, including 
searches of MEDLINE and Embase on 1 February 2022, and the 
Cochrane Database of Systematic Reviews on 31 March 2022. The 
searches were limited to English-language articles published 
from 1 January 2000 or recent HCC surveillance guidelines; 
details are available in the full guidelines.37 All literature was 
screened against predefined inclusion and exclusion criteria, and 
risk of bias and quality assessed. The certainty of the evidence 
from systematic reviews was appraised using Grading of 
Recommendations, Assessment, Development and Evaluations 
(GRADE) and classified as high, moderate, low or very low.40

A 26-member working group was convened, comprising experts 
in liver cancer control from various disciplines. Group members 
were allocated to smaller subgroups, which translated the 
systematic review evidence into recommendations and practice 
points (Box  2), drawing on their clinical, epidemiological, 
and practice experience. The development and drafting of 
recommendations and practice points followed a structured 
process, with consensus reached through ongoing meetings and 
correspondence. Alongside the working group, a community 
reference group (including people with liver disease and/
or cancer, caregivers, research advocates, and consumer 
organisation representatives) provided input from a lived 
experience perspective. This included advising on aspects of 

1  2023 Hepatocellular carcinoma surveillance guidelines: clinical questions and methodological approach
Clinical question Methodological approach and PICOs

Does HCC surveillance improve health 
outcomes?

Adapted evidence-based recommendations developed for the Australian context through existing 
international guidelines and current practice.

Which high-risk groups would benefit from 
HCC surveillance in the Australian context?

Evidence-based recommendations, consensus-based recommendations and practice points developed for the 
Australian context through systematic reviews:

•	 by aetiology •	 PICO 1: HCC surveillance in people with non-cirrhotic liver disease (PROSPERO ID: CRD42022323067)

•	 by priority population. •	 PICO 2: HCC surveillance in HCC patients without liver cirrhosis (PROSPERO ID: CRD42022323310)

•	 PICO 3: HCC surveillance in Aboriginal and Torres Strait Islander peoples (PROSPERO ID: CRD42022323316)

•	 PICO 4: HCC surveillance in people of Asian and Pacific background (PROSPERO ID: CRD42022323332)

•	 PICO 5: HCC surveillance in people of sub-Saharan African background (PROSPERO ID: CRD42022323344)

How would surveillance for HCC be provided 
to the target population in an effective, 
feasible, acceptable, and cost-effective way?

Evidence-based recommendations, consensus-based recommendations and practice points developed for the 
Australian context through systematic reviews:

•	 PICO 6: HCC surveillance in people in Australia: effectiveness and cost-effectiveness (PROSPERO ID: 
CRD42022323358)

HCC = hepatocellular carcinoma; PICO = population, intervention, comparator, outcomes. ◆

https://cancer.org.au/clinical-guidelines/liver-cancer/hepatocellular-carcinoma
https://cancer.org.au/clinical-guidelines/liver-cancer/hepatocellular-carcinoma
https://cancer.org.au/clinical-guidelines/liver-cancer/hepatocellular-carcinoma
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the guidelines affecting the target clinical population, including 
applicability, inclusivity and clarity, reviewing the content of the 
guidelines, and submitting feedback, which was discussed and 
incorporated by the working groups.

Adapted evidence-based recommendations (AEBRs) were 
developed by adapting existing clinical practice guidelines to 
the Australian context, including a review of current practice. 
Evidence-based recommendations (EBRs) were developed 
through an iterative process by assessing the evidence and its 
relevance to Australian clinical practice. Each recommendation 
was assigned an overall grade (strong/weak) based on the 
certainty of evidence, consequences of alternative management 
strategies, values and preferences, equity implications, and 
resource use (Box 3). In cases where the systematic review did 
not identify any evidence, consensus-based recommendations 
(CBR) were developed. The choice of recommendation and 
wording reflected the certainty of evidence. Where there was 
clear and strong evidence of benefit, the terms “offer” or “do not 
offer” were used. Where the benefit was less certain, the term 
“consider offering” was used. For matters beyond the scope of 
the systematic reviews, practice points (PP) were inferred from 
several sources, including international guidelines, consensus 
statements and key literature relevant to Australian practice. PP 
wording reflected the urgency of the issue and/or the likelihood 
of a benefit.

The draft 2023 HCC Surveillance Guidelines were open for 
external/public consultation for a four-week period between 17 
October to 16 November 2022. The draft 2023 HCC Surveillance 
Guidelines were also externally appraised using the AGREE II 
instrument as well as commissioned expert and methodological 
review by NHMRC. Following the reviews and public 
consultation, all feedback received was reviewed in consultation 
with the working group and incorporated where appropriate. 
The final guidelines were approved by NHMRC in April 2023.

Recommendations

The 2023 HCC Surveillance Guidelines contain 19 statements 
aimed at supporting decision making for people at high risk 
of HCC. See Box 4 for a summary of the recommendations and 
the full guidelines for further detail; this is shown visually in 
Box 5.37 The guidelines are intended for use in a range of public 
and private health care settings, such as primary care services, 
hospitals, specialist clinics, and other care settings catering to 
the targeted high-risk populations (Box 6).

Summary of evidence for recommendations

Clinical question 1: Does HCC surveillance improve health 
outcomes?

The established body of literature and international 
guidelines6,27-29,41,42,45,54,55 including evidence-based 
recommendations,19 support that HCC surveillance interventions 
can increase early diagnoses and improve HCC/overall survival 
for people with liver cirrhosis or HBV infection.21,22,56,57 Box 7 
provides a snapshot of guideline recommendations for HCC 
surveillance to 2020. The most commonly recommended 
strategies favour six-monthly ultrasound scans with or without 
AFP testing, but the recommended target groups and AFP cut-
off levels vary.

Clinical question 2: Which high-risk groups would benefit 
from HCC surveillance in the Australian context?

High risk of HCC is generally based on one or more of the 
following risk factors: liver cirrhosis, ARLD, MAFLD, chronic 
HBV infection, or chronic HCV infection.8 Whereas HBV is 
directly oncogenic, HCV is thought to be an indirect cause of 
HCC through the development of fibrosis and cirrhosis, although 
there is emerging evidence that HCV itself is associated with 
hepatocarcinogenesis.71 HCC risk is low in people with MAFLD 
who have not yet developed further disease such as metabolic 
dysfunction-associated steatohepatitis (MASH) and/or fibrosis; 
whereas the majority of MAFLD-related HCC occurs in people 
with liver cirrhosis, up to 38% of MAFLD-related HCC occurs 
without prior cirrhosis.72 Additionally, liver cancer burden 
in Australia is disproportionately high among Aboriginal 
and Torres Strait Islander peoples and migrants from certain 
countries3,48,73 due to the high prevalence of one or more risk 
factors in these populations. We assessed literature on people 
who have these aetiologies and/or belong to priority populations; 
(Box 6) these groups are discussed further below.

People with liver cirrhosis

Key systematic reviews and international guidelines identified 
strong evidence supporting HCC surveillance for people with 
cirrhosis (AEBR 2.2).6,27-29,41,42 There was strong evidence to limit 
HCC surveillance for people with limited life expectancy (AEBR 
2.1).27

People with HCV-related cirrhosis who have a sustained virologic 
response (SVR) to direct-acting antiviral (DAA) treatment should 
be offered six-monthly liver ultrasound surveillance, based on 
modelling evidence (EBR 3.1).43,44 Monitoring of patients who 
achieved SVR for cirrhosis was supported by expert advice (PP 
3.5).

People without liver cirrhosis

People without liver cirrhosis are at risk of developing 
HCC either before a diagnosis of cirrhosis or without any 
development of cirrhosis, with an estimated 20% of HCC cases 

2  Recommendation and practice point processes
Type Process

Adapted 
evidence-based 
recommendations

Recommendations adopted/adapted from 
existing evidence-based clinical practice 
guidelines

Evidence-based 
recommendations

Recommendations based on systematic review 
conducted for these guidelines

Consensus-based 
recommendations

Recommendations based on systematic review 
conducted for these guidelines where no evidence 
was identified

Practice points 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

3  Evidence-based recommendation grading
Grade Description

Strong Recommendation is made with strong certainty. Most informed 
patients would choose the recommended management method 
and clinicians can structure their interactions with patients 
accordingly.

Weak Patients’ choices will vary according to their values and 
preferences, and clinicians must ensure that patient care is in 
keeping with their values and preferences.
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4  Summary of recommendations and practice points in the clinical practice guidelines for hepatocellular carcinoma surveillance 
(statement numbering corresponds to the numbering in the full guidelines;37 organised here by category and patient group)

Recommendations and practice points Type Strength

People considered for HCC surveillance

2.1 Do not routinely offer surveillance for HCC for people who have limited projected life expectancy.* AEBR Strong

References:27

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

HCC surveillance in people with liver cirrhosis

2.2 In people with cirrhosis who are willing* and suitable† to receive HCC treatment, offer six-monthly surveillance for HCC 
(using ultrasound imagery, with or without α-fetoprotein testing).

AEBR Strong

References:6,27,28,29,30,41,42

* Willingness is defined as: (i) willing to have an HCC diagnosis made AND (ii) considering HCC treatment if HCC is diagnosed.

† Suitability is defined as: (i) 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 (ii) does not have significant comorbidities and therefore 
has a non-HCC-related life expectancy of greater than six months (chosen based on consensus by the Australian expert advisory 
panel).

3.1 In people with HCV-related cirrhosis who achieve a sustained virologic response to treatment, offer six-monthly surveillance 
for HCC (using ultrasound imagery, with or without α-fetoprotein testing) if they are willing* and suitable† to receive HCC 
treatment.

EBR Weak

References:43,44

* Willingness is defined as: (i) willing to have an HCC diagnosis made AND (ii) considering HCC treatment if HCC is diagnosed.

† Suitability is defined as: (i) 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 (ii) does not have significant comorbidities and therefore 
has a non-HCC-related life expectancy of greater than six months (chosen based on consensus by the Australian expert advisory 
panel).

HCC surveillance in people without liver cirrhosis

3.2 In people with chronic HBV infection not part of a priority population,* offer six-monthly surveillance for HCC (using 
ultrasound imagery, with or without α-fetoprotein testing) if ALL of the following apply:

AEBR Weak

•	 age ≥ 40 years†

•	 family history of HCC.‡

References:6,27,28,29,41,42,45

* Defined as Aboriginal and Torres Strait Islander peoples, people of Asian or Pacific background, and people of sub-Saharan 
African background.

† HCC 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.

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

3.3 In people with chronic HBV infection not part of a priority population,* consider offering six-monthly surveillance for HCC 
(using ultrasound imagery, with or without α-fetoprotein testing) based on an individual risk assessment† including family 
history of HCC.‡

PP Not 
applicable

* Defined as Aboriginal and Torres Strait Islander peoples, people of Asian or Pacific background, and people of sub-Saharan 
African background.

† Refer to Chapter 3 of the full guidelines for aspects to consider when assessing risk.

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

3.4 In people with HCV and F3 fibrosis (non-cirrhotic)* who achieve a sustained virologic response to treatment, do not routinely 
offer surveillance for HCC.

EBR Weak

References:44

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

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

PP Not 
applicable

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

† Based on elastography or other similar technology.

 Continues
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Recommendations and practice points Type Strength

3.6 In people with F3 fibrosis (non-cirrhotic),* excepting people with HCV who achieve a sustained virologic response to 
treatment, consider offering six-monthly surveillance for HCC (using ultrasound imagery, with or without α-fetoprotein testing) 
based on an individual risk assessment.†

PP* Not 
applicable

* Fibrosis stage should be based on the pre-treatment assessment. * Adapted 
from EASL 
guidelines.

† Refer to guidelines for aspects to consider when assessing risk.

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

PP Not 
applicable

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

† Refer to guidelines for aspects to consider when assessing risk.

‡ Based on elastography or other similar technology.

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

PP Not 
applicable

* Based on elastography or other similar technology.

HCC surveillance in Aboriginal and Torres Strait Islander peoples

4.1 In Aboriginal and Torres Strait Islander peoples with chronic HBV infection, consider offering six-monthly surveillance for 
HCC (using ultrasound imagery, with or without α-fetoprotein testing) if age ≥ 50 years.

EBR Weak

References:46

4.2 In Aboriginal and Torres Strait Islander peoples with chronic HBV infection, consider offering six-monthly surveillance for 
HCC (using ultrasound imagery, with or without α-fetoprotein testing) if there is a family history of HCC* or if age ≥ 40 with a 
high-risk HBV genotype† individually confirmed (eg, C4) or if the genotype is epidemiologically likely.

EBR Weak

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

References:46

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

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

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

PP Not 
applicable

4.4 Health professionals and health system decision makers must enable evidence-based recommended treatments for HCC to 
be offered to Aboriginal and Torres Strait Islander peoples 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.

PP Not 
applicable

HCC surveillance in people of Asian or Pacific background

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

EBR Weak

•	 males ≥ 40 years of age

•	 females ≥ 50 years of age.

For people of Asian or Pacific background without chronic HBV infection, follow recommendations in the guidelines based on 
their aetiology.

References:47,48,49

HCC surveillance in people of sub-Saharan African background

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

CBR Not 
applicable

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

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

References:6,29,42

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

4   Continued
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occurring in people without liver cirrhosis.33,35 Surveillance 
recommendations for people without cirrhosis vary by aetiology, 
previous treatment, and other factors.

People with chronic HBV infection who are not part of a priority 
population should receive six-monthly HCC surveillance if they 
are aged 40 years or older and have a family history of HCC 
(AEBR 3.2).6,27-29,41,42,45,47,52,74,75 Individual risk assessment of 
people with HBV infection for HCC surveillance was supported 
by expert advice (PP 3.3).

MAFLD prevalence is growing rapidly in Australia, with an 
estimated 5 700 000 people living with the disease in Australia 
in 2020 and MAFLD-associated HCC projected to increase by 
75% by 2030.10 Monitoring people with MAFLD for cirrhosis 

is supported by expert advice (PP 3.8). Although prevalence 
of ARLD in Australia is unknown, about 17% of Australians 
consume alcohol at levels putting them at risk of developing 
ARLD.76 No recommendations explicitly nominate people with 
ARLD without established cirrhosis due to limited evidence; 
future guidelines should revisit this group.

For people with F3 liver fibrosis, excluding people with HCV 
infection who achieve SVR, six-monthly HCC surveillance based 
on risk assessment (PP 3.6) and monitoring for cirrhosis (PP 
3.5, PP 3.7) are supported by expert advice. After SVR to DAA 
treatment for HCV infection in people with advanced hepatic 
fibrosis (F3), six- or 12-monthly surveillance is not recommended 
as it is likely not cost-effective (EBR 3.4).44

5  Decision aid outlining hepatocellular carcinoma surveillance recommendations (Box 4)

HCC = hepatocellular carcinoma; HCV = hepatitis C virus; SVR = sustained virologic response; HBV = hepatitis B virus; NAFLD = non-alcoholic fatty liver disease; MAFLD = metabolic-
associated fatty liver disease. ◆

Monitor for 
progression to 

cirrhosis
Surveillance based on an 

individual risk assessment Surveillance

Surveillance

routine HCC 
Surveillance

Monitor for 
progression to 

cirrhosis

Monitor for 
progression to 

cirrhosis

routine HCC 
Surveillance

routine HCC 
Surveillance

Does the
patient

have
cirrhosis?

Does the
patient

have HCV
post SVR?

Does the
patient have

chronic
HBV?

Does the
patient have

NAFLD/
NASH?

Does the 
patient have 

advanced
liver fibrosis?

Is patient
suitable for
treatment

Does the patient fulfil any of the following:
Age ≥ 40 years AND Asian-Pacific male
Age ≥ 50 years AND Asian-Pacific female
Age ≥ 50 years AND Aboriginal and Torres Strait Islander 
Age ≥ 40 years AND Aboriginal and Torres Strait Islander with low-risk features6

Age ≥ 20 years AND Sub-Saharan African born male or female
Age ≥ 40 years AND family history of HCC7

Does the
patient have

another
aetiology and

considered
high-risk?

YES

YES

YES
YES

YES

YES

YES

YES

NO

NO

NO

NONONO

NO

NO

Recommendations and practice points Type Strength

HCC surveillance in Australia: effectiveness and cost-effectiveness

7.1 In people for whom HCC surveillance is recommended, consider offering six-monthly α-fetoprotein testing in addition to 
ultrasound imagery.

EBR Weak

References:50,51,52,53

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

PP Not 
applicable

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

PP Not 
applicable

AEBR = adapted evidence-based recommendation; CBR = consensus-based recommendation; EASL = European Association for the Study of the Liver; EBR = evidence-based recommendation; 
HCC = hepatocellular carcinoma; HBV = hepatitis B virus; HCV = hepatitis C virus; PP = practice point. CBRs and PPs do not have strength ratings because they were developed in the absence 
of sufficient evidence in the systematic review or were beyond the scope of the systematic reviews conducted. ◆

4   Continued
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Generally, the certainty of evidence for surveillance of people 
without liver cirrhosis was low, and some evidence may not be 
applicable in the Australia population. Existing non-invasive 
tools and risk assessments cannot reliably and safely exclude 

people with liver disease, such as F3 fibrosis without cirrhosis, 
from HCC surveillance, but the benefits of HCC surveillance in 
patients with advanced fibrosis from causes other than HBV are 
also unclear. Further research is required to both identify optimal 
approaches to the diagnosis of late-stage fibrosis and establish 
the cost-effectiveness of surveillance for this group. There is 
currently some evidence to suggest that routine surveillance in 
people with F3 fibrosis would be cost-effective,77,78 which was 
not available at the time of the development of these guidelines.

HCC surveillance in Aboriginal and Torres Strait Islander peoples

Liver cancer is the fourth most common cause of cancer 
incidence and the second most common cause of cancer 
death in Aboriginal and Torres Strait Islander peoples,3 with 
HCC diagnosed at a younger age on average compared with 
non-Indigenous Australians.79 Surveillance, including risk-
based surveillance, is likely cost-effective compared with no 
surveillance for Aboriginal and Torres Strait Islander peoples 
with cirrhosis (EBR 4.1, EBR 4.2).46 Recommendations were 
formulated based on this evidence alongside existing guidelines 
and expert advice as limited studies have looked at outcomes 
of HCC surveillance programs for Aboriginal and Torres Strait 
Islander peoples. An emphasis on equitable and culturally safe 
implementation of recommendations was highlighted (PP 4.3, 
PP 4.4) based on expert advice.

6  Target populations
Target population Definition

High risk of HCC due to 
elevated risk of progressive 
liver disease

•	 People with liver cirrhosis

•	 People with chronic hepatitis B or 
hepatitis C infection

•	 People with alcohol-related liver disease

•	 People with non-alcoholic fatty liver 
disease or metabolic-associated fatty 
liver disease

Priority populations that 
have a higher-than-average 
risk of HCC due to high 
prevalence of risk factors

•	 Aboriginal and Torres Strait Islander 
peoples

•	 People of Asian or Pacific background

•	 People of sub-Saharan African 
background

HCC = hepatocellular carcinoma. ◆

7  National/international recommendations or guidelines for hepatocellular carcinoma surveillance in patients with cirrhosis and/or 
hepatitis B virus infection

Organisation Year Context HBV
Cirrhosis 

(HBV-related)
Cirrhosis 

(any)
Cirrhosis 

(HCV-related)
Cirrhosis 

(NAFLD/NASH)
Cirrhosis 
(ARLD)

NICE‡54 2013 I X* X

ASHM58 2015 N X

WHO‡41 2015 I X* X

AASLD59 2016 I X

ASHM60 2016 N X

NICE‡27 2016 I X†

Government of WA61,62 2016 N X X X

APASL28 2017 I X* X X X

EASL63 2017 I X*

NPS MedicineWise64 2017 N X X

RACGP65 2017 N X

AASLD#66 2018 I X* X X X

ASHM67 2018 N X

EASL29 2018 I X* X X X X

GESA84 2018 N X

RACGP/NACCHO68 2018 N X X†

WHO69 2018 I X

AHA/APNA/ASHM/ GESA/
Hepatitis Australia70

2019 N X

GESA44 2020 N X X X

Cells marked with a X indicate that those guidelines addressed recommendations for people with the specified aetiology. I = international; N = national; HBV = hepatitis B viral infection; 
HCV  =  hepatitis C viral infection; ARLD  =  alcohol related liver disease; NAFLD  =  non-alcoholic fatty liver disease; NASH  =  non-alcoholic steatohepatitis; WA  =  Western Australia; 
AASLD = American Association for the Study of Liver Diseases; NICE = National Institute for Health and Care Excellence; EASL = European Association for the Study of the Liver; APASL = Asian 
Pacific Association for the Study of the Liver; RACGP = The Royal Australian College of General Practitioners; NACCHO = National Aboriginal Community Controlled Health Organisation; 
GESA = Gastroenterological Society of Australia; ASHM = Australasian Society for HIV, Viral Hepatitis and Sexual Health Medicine; NPS = National Prescribing Service; AHA = Australasian 
Hepatology Association; APNA = Australian Primary Health Care Nurses Association. * HBV with F2–F3 fibrosis. † Non-HBV. ‡ Guidance based on systematic reviews. ◆
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HCC surveillance in people of Asian or Pacific background

People born in Asia or the Pacific comprise over half of all 
chronic HBV infection cases in Australia.16 Although HBV 
vaccines are available, it will take time for this to lead to HCC 
reductions. No studies have evaluated the effects of HCC 
surveillance on liver cancer outcomes for Pacific-born people 
living in Australia. A 2009 modelling study estimated that 
risk-stratified HCC surveillance may slightly decrease liver-
related mortality rates in Asian-born people with chronic HBV 
infection living in Australia (EBR 5.1).47 Overall, the certainty 
of evidence on liver cancer surveillance outcomes for Asian- or 
Pacific-born Australians was rated low to very low (using the 
GRADE assessment), with recommendations largely based on 
the available evidence on the high prevalence of HCC among 
Asian- and Pacific-born people in Australia.48,49

HCC surveillance in people of sub-Saharan African background

People born in sub-Saharan Africa comprise 4.3% of all chronic 
HBV infection cases in Australia.16 There is currently no HCV 
infection prevalence data available for people born in sub-
Saharan Africa living in Australia. No studies have evaluated 
HCC surveillance for people born in sub-Saharan Africa and 
living in Australia, so existing consensus-based guidelines were 
used to inform recommendations for this population group. The 
Gastroenterological Society of Australia (GESA) recommends 
HCC surveillance for sub-Saharan Africans older than 20 
years.42 Other international guidelines do not provide specific 
age-based HCC surveillance guidance for sub-Saharan Africans, 
but do recognise their increased risk of HCC.6,29 Due to the lack 
of robust evidence to support recommendations, consensus 
was based on available clinical experience indicating a higher 
prevalence of HCC among sub-Saharan African-born people in 
Australia (CBR 6.1).

Clinical question 3: How would surveillance for HCC be 
provided to the target population in an effective, feasible, 
acceptable, and cost-effective way?

HCC surveillance recommendations must also include an 
evaluation of their effectiveness and cost-effectiveness to ensure 
an acceptable balance of benefits, harms and costs.80 Existing 
international evidence indicates that HCC surveillance based 
on six- or 12-monthly ultrasound imagery with or without AFP 
testing is generally cost-effective for people with cirrhosis.

Evidence from the systematic review, which covered individuals 
with chronic HBV infection, cirrhosis, or compensated cirrhosis 
who develop HCC, found weak evidence of the benefit of 
using AFP testing in addition to ultrasound imagery for 
HCC surveillance (EBR 7.1), with conflicting findings in cost-
effectiveness modelling studies of people with cirrhosis.50-53 
A US-based modelling study found that the addition of AFP 
testing improved early-stage HCC diagnosis compared with 
ultrasound imagery alone.53 A modelling study estimated that 
ultrasound imagery with AFP testing would be cost-effective 
compared with ultrasound imagery alone for individuals with 
chronic HBV infection in Thailand.52

To support the guidelines, a new model of cirrhosis, HCC and 
surveillance in the Australian setting was developed (Policy1-
Liver).81,82 This model was used to simulate expected liver 
disease and cancer risk and generate health economic outputs 
with locally relevant economic data. The modelling indicated 
that six-monthly HCC surveillance by ultrasound imagery 
in people with compensated cirrhosis could reduce the HCC 
death risk by 14–15%. Six-monthly ultrasound imagery and 

six-monthly ultrasound imagery with AFP testing were found 
to be cost-effective, with cost-effectiveness ratios of $26 122 and 
$28 140 per quality-adjusted life year (QALY) saved, respectively, 
versus no surveillance (PP 7.2). However, the addition of AFP 
testing to ultrasound surveillance may not be incrementally 
cost-effective versus ultrasound imagery alone (PP 7.3).

Implications

The 2023 HCC Surveillance Guidelines build on existing 
international guidelines, national consensus statements and 
current practice. They broadly align with current practice, 
consolidate guidance for the Australian context, and reinforce 
the necessity for HCC surveillance. They differ from other 
guidance and current clinical practice in three key areas.

•	 People for whom HCC surveillance should not routinely be 
offered are clearly identified.

•	 Monitoring for progression to cirrhosis is highlighted as 
an alternative strategy in the place of six-monthly HCC 
surveillance for high-risk individuals without cirrhosis.

•	 Consideration of an individual’s risk and health status should 
be used to inform HCC surveillance recommendations in 
people with advanced liver fibrosis.

Adoption of these guideline recommendations will depend on:

•	 engaging health care providers and patients to build awareness 
and understanding of the risks of liver disease and cancer and 
willingness to engage in care;

•	 clinically identifying high-risk patients;
•	 providing culturally safe and sensitive health services for 

high-risk patients;
•	 ensuring that the recommendations are feasible and acceptable 

in practice for both patients and clinicians;
•	 equitably implementing HCC surveillance, particularly 

through accessible infrastructure and resources;
•	 building capacity and supporting education needs; and
•	 supporting delivery models of care for HCC surveillance.

The systematic reviews that underpin these guidelines highlight 
the paucity of evidence in key areas, particularly 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 prevalence 
of comorbidities. The ongoing impact of interventions, such 
as HBV vaccination and DAA therapies, on HCC surveillance 
recommendations must also be considered, especially in cases 
where prevention may reduce or eliminate the potential benefit 
of surveillance. Assessment of people who decline or do not 
respond to treatment with DAA was out of scope, but this is 
an important group to assess to ensure HCC surveillance is 
offered where appropriate. Ongoing data collection to monitor 
uptake and quality of HCC surveillance is essential to ensure 
and maintain the quality of HCC surveillance, enabled by the 
accompanying digital infrastructure. HCC surveillance has a 
high patient acceptability;83 implementation should be designed 
to ensure this is maintained. Tools to clearly and quickly 
communicate the recommendations should also be developed 
for hepatologist use.
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Future directions

HCC surveillance, and liver disease control more generally, is a 
highly dynamic area, with increasing incidence, evolving risk 
factor prevalence, and emerging technologies enabling more 
targeted screening. Ongoing research is essential to updating 
and expanding on these guidelines. These guidelines are part 
of a Department of Health and Aged Care-funded Roadmap 
to Liver Cancer Control initiative.84 The roadmap describes 
strategic priority areas for action to improve liver cancer 
outcomes in Australia and to support the implementation of 
HCC surveillance, including research priority areas to expand 
effective, efficient HCC surveillance for those in greatest need.

Outcome measures of quality-of-life and overall morbidity and 
mortality could be included in future analyses to assess the 
broader impacts of routine surveillance and cancer control. 
These outcome measures could be supported by the reporting 
of patient-reported outcomes and the impact of risk factor 
management on liver disease progression and HCC. Generally, 
identifying individuals with cirrhosis is difficult in practice. 
Technologies such as transient elastography and measures such 
as the Fibrosis-4 (FIB-4) index and age, diabetes, PRO-C3, and 
platelet count (ADAPT) score, and other tests under development 
are used internationally for the diagnosis of advanced liver 
disease, but are not yet listed on the Medicare Benefits Schedule 
in Australia. For patients without cirrhosis, advancements in risk 
assessment tools based on sex, age, and α-fetoprotein85 or other 
biomarkers, could improve the identification and stratification 
of elevated HCC risk. Advances in these tools could enable a 
greater degree of personalised surveillance recommendation, 
based on individual risk assessment. Identifying the optimal 
combination of stratification and surveillance/diagnostic 
technologies, including abbreviated MRI, liquid biopsy, AI-
assisted ultrasound imagery, will improve the effectiveness and 
efficiency of HCC surveillance recommendations.

For the priority populations identified in these guidelines, 
further research is needed to assess the impact of social 
determinants on HCC surveillance uptake and liver cancer 
outcomes. Research in priority populations should uphold 
ethical and culturally safe standards and facilitate a co-design 
approach, where applicable. Future work could also address 
HCC surveillance and recommendations for people who are 
incarcerated or require addiction services.

Future work should ensure that the HCC management pathways 
incorporate active decision making about specialist referral and 

consideration of appropriate and early involvement of palliative 
care services. These considerations would optimise clinical and 
psychosocial outcomes when curative treatment is not viable.
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