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Abstract

Introduction

The prevalence of hepatitis B virus (HBV) infection in Australia is nearly 1%. In 
certain well-defined groups, the prevalence is far greater, yet an estimated 27% of 
people living with hepatitis B remain undiagnosed. Appropriate screening improves 
detection, increases opportunity for treatment and ultimately reduces the significant 
morbidity and mortality associated with the development of liver fibrosis and 
hepatocellular carcinoma (HCC).

Main recommendations

This statement highlights important aspects of hepatitis B management in Australia 
through 32 recommendations covering six areas: (1) prevalence, transmission and 
high-risk populations; (2) natural history of hepatitis B; (3) diagnosis and monitoring; 
(4) antiviral treatment; (5) complications; and (6) special groups (pregnant women 
and people with immunosuppression, viral coinfection or renal impairment). There 
have been recent changes in nomenclature and understanding of HBV’s natural 
history, as well as a newly defined upper limit of normal for the results of liver tests 
that determine disease phase classification and threshold for antiviral treatment. 
As the main burden of hepatitis B in Australia is within migrant and Indigenous 
communities, early identification and management of people living with hepatitis B 
is essential to prevent adverse outcomes, including liver cancer and cirrhosis.

Change in management as a result of this statement

The recommendations in this consensus statement aim to raise awareness of the 
management of hepatitis B in Australia. The timely identification of people living 
with hepatitis B and, where appropriate, commencement of antiviral therapy 
can prevent development of cirrhosis and HCC, mother-to-child transmission and 
hepatitis B reactivation in immunocompromised individuals. Recognising patient and 
viral factors that predispose to the development of cirrhosis and HCC will enable 
clinicians to risk-stratify patients and appropriately implement surveillance strategies 
to prevent these complications of hepatitis B.

1  back to contents
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1 Introduction

1.1  Scope and purpose
This consensus statement was developed to provide 
a list of contemporary recommendations for health 
professionals involved in the care of adult patients 
living with hepatitis B. It is applicable to all clinicians 
involved in the management of people with hepatitis 
B, including specialist and general physicians, 
general practitioners, nurses, health coordinators, 
hospital administrators and policy makers. This is an 
extensive audience, and the resultant document is 
comprehensive, with the intention from the outset to 
require ongoing revisions as developments inevitably 
occur in this area. It covers epidemiology, natural 
history, diagnosis and monitoring, treatment and 
complications, as well as specific subgroups, such 
as people with coinfection, immunosuppressed 
individuals with hepatitis B reactivation, people 
undergoing liver transplantation, those with renal 
impairment and pregnant women, especially with 
regard to preventing vertical transmission.

One of the primary objectives is to provide a 
consensus statement to inform clinical decisions and 
to set a standard of care, with particular reference 
to the Australian health care setting, thus providing 
a local context for management recommendations. 
The expected benefits of this consensus statement 
include a standardised approach to the management 
of hepatitis B across varied health care settings in 
Australia. At a community level, the benefits of 
producing locally relevant guidance are ultimately to 
improve the health care, experience and outcomes of 
people living with hepatitis B infection.

1.2  Organisational structure
A chair and co-chair were selected from among 
Executive members of the Liver Faculty of the 
Gastroenterological Society of Australia (GESA), the 
Australasian Society for Infectious Diseases (ASID) 
and the Australasian Society for HIV, Viral Hepatitis 
and Sexual Health Medicine (ASHM). A guideline 
steering committee, comprising leading experts in 
the management of hepatitis B in Australia, provided 

governance structure. The proposed consensus 
statement was divided into six sections, with section 
chairs responsible for each working group. An expert 
advisory group for each section was tasked with 
reviewing the relevant section and ensuring scientific 
quality. A consumer oversight group — comprising 
individual representatives from high-prevalence 
groups, such as Aboriginal and Torres Strait Islander 
peoples and the Asian population, as well as people 
living with hepatitis B — reviewed the document and 
provided consumer feedback (see section 1.3).

More than 60 individuals contributed to this 
document. Patient advocacy and community groups 
were consulted and invited to working groups 
to provide advice from a patient and community 
perspective. Suggestions were then relayed through 
the working group chairs to the steering committee. 
A complete list of contributors, with their roles, 
disciplines and institutions, is provided in the  
Acknowledgements.

1.3  Notes on terminology
The consumer oversight group reviewed the draft of 
this document to ensure that due consideration is 
given to cultural groups who have a high prevalence 
of people living with hepatitis B; that the language 
used in reference to people living with hepatitis B 
is appropriate and sensitive; that the information 
provided in the consensus statement is balanced, 
fair and free from prejudice and bias; and that the 
information is complete, without significant omissions. 

Rather than describing people with primary reference 
to the hepatitis B virus (HBV) (e.g. HBV-infected 
people), the preferred language is to refer to people 
living with hepatitis B. It was considered acceptable to 
refer to individuals as patients when discussing people 
living with hepatitis B who are engaged in health care.

With reference to Aboriginal and Torres Strait Islander 
peoples, these people are hereafter sometimes 
respectfully referred to as Indigenous Australians.
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With reference to natural history and hepatitis B 
phases, we have endeavoured to embrace the latest 
terminology suggested by the European Association 
for the Study of the Liver (EASL) guidelines.1 However, 
for clarity, especially for those readers familiar with 
the previous terminology, both terms have often 
been included where terms have changed. The terms 
inactive carrier and healthy carrier have not been 
used, as the former implies that the disease is inactive 
and the latter that the individual is healthy and 
therefore does not require active management and 
monitoring.

With reference to risk factors for acquisition of 
hepatitis B, the focus is on types of high-risk behaviour 
rather than particular community groups at risk. 

With regard to immigration of people living with 
hepatitis B, the consumer oversight group considered 
the delicate balance between identifying people from 
high-prevalence countries who require screening 
and avoiding the implication that hepatitis B is an 
“imported disease”, resulting in stigmatisation of an 
already vulnerable group. To raise awareness of the 
issues faced by immigrants to Australia, a summary 
of requirements for hepatitis B testing and the 
implications of a positive test result has been included 
(see section 6.3).

When discussing treatment with antiviral drugs, the 
terms compliance and non-compliance have been 
avoided, as they imply both a level of coercion or 
control by the health care provider and passivity of 
the health care recipient. The more positive term 
adherence (and non-adherence) is preferred, as this 
implies proactive behaviour. Alternatives are simply to 
describe the behaviour (e.g. patients who stop taking 
their medication or patients who are disengaged with 
care). 

1.4  Declaration of funding
Unconditional grant funding was provided to GESA 
for completion of this consensus statement. Details of 
GESA’s funding sources are available on the website 
(www.gesa.org.au). Sponsoring organisations are listed 
in the Acknowledgements.

In addition, ASHM provided an unrestricted 
contribution to direct project expenses, to assist in 
completion of the consensus statement. 

1.5  Editorial independence
The impetus to produce this consensus statement 
arose from the Liver Faculty membership of GESA. The 
Liver Faculty Executive voted unanimously to proceed 
and elected members of the steering committee from 
among the Liver Faculty Executive and representatives 
from the Infectious Diseases craft group (Professor 
Gail Matthews from ASHM and Professor Benjamin 
Cowie from ASID). The Executive approached Associate 
Professor John Lubel (GESA) and Professor Gail 
Matthews (ASID, ASHM) to lead the development of 
this consensus statement. The steering committee 
oversaw and endorsed the draft document. Funding 
was from unrestricted grants provided by GESA and 
ASHM, with editorial independence maintained 
throughout manuscript development. Consensus 
was ensured by use of the modified Delphi process, 
discussed in section 2.2. 

1.6  Competing interests
All participants were required to submit a form 
detailing their conflicts of interest and were 
encouraged to disclose any potential personal or 
family-related competing interests. These are listed in 
the Author disclosures.

1.7  Disclaimer
The recommendations outlined in this document 
are not to be read or interpreted in isolation. The 
accompanying text and technical remarks provide 
important background information and context 
for each recommendation. Similarly, many of the 
recommendations complement each other and can be 
open to misinterpretation if taken in isolation. 

The authors have at all times endeavoured to 
produce a contemporary document. However, as 
new approaches to screening and novel therapies 
are developed, this document will inevitably become 
outdated and require periodic revisions. 

http://www.gesa.org.au
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1.8  Endorsements
This consensus statement has been endorsed by the 
following organisations:

• Gastroenterological Society of Australia (GESA) 
• Australasian Society for HIV, Viral Hepatitis and 

Sexual Health Medicine (ASHM)
• Australasian Society for Infectious Diseases (ASID) 
• Australian Indigenous Doctors’ Association (AIDA) 
• Australian College of Rural and Remote Medicine 

(ACRRM)
• Australian Chinese Medical Association of Victoria 

(ACMAV)
• Australasian Hepatology Association (AHA)
• Liver Foundation
• Hepatitis Australia
• Royal Australasian College of Physicians (RACP)

1.9  What’s new?
Although GESA has previously produced guidance on 
the management of hepatitis B, these documents are 
now more than a decade old and lack the rigour of 
development that contemporary guidelines demand. 
Since their publication, there have been significant 
changes in our understanding of the screening 
strategy, natural history and treatment of hepatitis 
B. This consensus statement summarises the current 
management of hepatitis B in Australia.
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2  Methodology

2.1  Grading of evidence and strength of 
recommendation 
The recommendations in this consensus statement 
have been graded according to the Grading of 
Recommendations Assessment, Development 
and Evaluation (GRADE) system.2,3 For each 
recommendation, the quality of the evidence has been 
classified as one of four levels — high (A), moderate 
(B), low (C) or very low (D) — and the strength of 
recommendation as either strong (1) or weak (2) 
(Table 1).

This consensus statement was developed in 
accordance with the principles outlined by the 
Appraisal of Guidelines for Research & Evaluation 
(AGREE) instrument. This tool assesses the 
methodological rigour and transparency with which 
guidelines are developed and was first published in 
2003.4 The original AGREE instrument was refined in 
2010, with the current AGREE II instrument being the 
preferred tool.5 

2.2  Methodology for reaching consensus
Consensus was determined by employing the modified 
Delphi approach.6-8 This method was chosen as it 
allows for expert interaction, and there is evidence 
to support use of the modified technique over the 
original Delphi method.9 It particularly suited the 
period during the COVID-19 pandemic in Australia, as 
the first two rounds of interaction could be conducted 
without the need for face-to-face meetings. A final 
round of discussion allowed further clarification and 
debate of contentious issues in a face-to-face meeting 
that was held in Melbourne, Victoria, but included 
interstate participants via videoconference if they 
were unable or unwilling to travel. 

The manuscript generation and editorial process 
involved the following steps:

1. the steering committee generated clinically 
relevant questions;

2. working groups of members with relevant 
expertise were formed and asked to prepare a 
comprehensive appraisal of the medical literature 
on each topic and to address the questions raised, 
using the GRADE system to determine quality of 
evidence and strength of recommendations;

Table 1. Quality of evidence and strength of recommendations

Evidence quality Definition Grade

High We are very confident that the true effect lies close to that of the estimate of the effect. A

Moderate
We are moderately confident in the effect estimate: the true effect is likely to be close to the 
estimate of the effect, but there is a possibility that it is substantially different. 

B

Low
Our confidence in the effect estimate is limited: the true effect may be substantially different 
from the estimate of the effect. 

C

Very low
We have very little confidence in the effect estimate: the true effect is likely to be substantially 
different from the estimate of effect. 

D

Recommendation Notes Grade 

Strong
Recommendation is made with strong certainty. Factors influencing the strength of the 
recommendation included the quality of the evidence, presumed patient-important outcomes 
and cost. 

1

Weak There is variability in preferences and values, or more uncertainty. Recommendation is made 
with less certainty, higher cost or higher resource consumption. 2
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3. working group chairs and the steering committee 
reviewed the recommendations and returned draft 
manuscripts to the working group members for 
further clarification or comment;

4. expert advisory groups for each section reviewed 
the recommendations and manuscript, verified 
scientific accuracy and identified deficiencies;

5. a consumer oversight group reviewed all sections 
of the manuscript and provided feedback and 
advice to the working group chairs; and

6. working group chairs reviewed all comments 
from the expert advisory group and consumer 
oversight group and returned secondary drafts to 
the steering committee for final comments and 
editing. 

Recommendations were reviewed using the modified 
Delphi method, with an initial two-round online 
questionnaire asking all document contributors (when 
the topic was in their field of expertise) for:

• their level of agreement with each 
recommendation using a five-point Likert scale 
(see below);10 and 

• any additional comments on the 
recommendation. 

A total of 68 experts and consumer representatives, 
including people with lived experience of hepatitis 
B, were invited to participate in the modified Delphi 
process, with 66 respondents (97%) to the first-round 
questionnaire. In the second-round questionnaire, 66 
participants (100% of first-round participants) were 

given access to the median, mode and interquartile 
range (IQR) of the group score, their own individual 
previous score and any comments made by other 
participants and were asked to repeat their individual 
evaluation of the recommendation statements.

A five-point Likert scale (strongly disagree, disagree, 
neutral, agree, strongly agree) was used to determine 
level of agreement or disagreement. A decision rule 
with a supermajority of >80% (summative agree and 
strongly agree responses) was used as the determinant 
for consensus, as previously described.9,11,12 A 
response period of 10 business days was given for 
each questionnaire round. All recommendations 
were then reviewed at the hybrid (face-to-face and 
online) workshop held on 14 May 2021 in Melbourne. 
There were 38 attendees at the venue and 19 
online participants. Voting was conducted using 
a de-identified electronic voting system. Focused 
discussions were directed to recommendations that 
had not reached >90% consensus after the first two 
rounds. It was agreed through a voting process (using 
an 80% majority rule) that one recommendation 
(Recommendation 7) required rewording and was to 
be submitted to a third and final online questionnaire. 
None of the recommendations were voted to be 
excluded. The third-round questionnaire was sent 
to all participants, with 65 (98.5%) responding. This 
modified recommendation fulfilled the decision 
rule to be included. A table summarising the results 
of all modified Delphi rounds is provided in the 
Supplementary data.
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3  Summary of recommendations

The final recommendations are listed in Table 2. However, readers should refer to the relevant sections of this 
document for additional information and not interpret the recommendations in isolation.

Table 2. Recommendations of the hepatitis B consensus statement 

No.No. Consensus recommendation GRADE 
classification*

Level of agreement, 
n† (%)‡

Section

1 At a minimum, all population groups with elevated (≥2%) CHB 
prevalence, a high risk of transmission and/or an increased risk 
of adverse outcomes from HBV infection (Table 4) should be 
offered testing to determine their HBV status. 

C1 66 (98.5%) 4.4.1

2 All individuals with CHB should have a culturally and language-
appropriate discussion regarding the management of CHB 
(using an accredited interpreter when necessary). 

C1 66 (98.5%) 4.4.2

3 The ULN for serum ALT should be considered 19 IU/L in females 
and 30 IU/L in males. 

C1 63 (95.2%) 5.2.2

4 Evaluation of people with CHB infection should include 
repeated assessments (e.g. HBV serology, ALT, HBV DNA level) 
to determine phase of disease and requirement for antiviral 
treatment. 

A1 65 (100%) 6.6.1

5 Non-invasive assessment of liver fibrosis should be performed 
in all people with CHB as part of initial assessment. 

A1 63 (98.4%) 6.6.2

6 Liver biopsy should only be considered when it influences 
management (e.g. uncertainty regarding the staging of fibrosis 
or coexistent pathologies). 

A1 60 (96.7%) 6.6.2.4

7 The treatment of people with HBeAg-positive chronic infection 
characterised by persistently normal ALT is not routinely 
recommended. Antiviral therapy may be considered in certain 
circumstances (Table 13). 

B1 65 (94.9%) 7.5.1.1

8 In people with HBeAg-positive chronic hepatitis, antiviral 
therapy is indicated when HBV DNA is >20,000 IU/mL and ALT is 
persistently elevated or there is evidence of fibrosis. 

A1 62 (98.4%) 7.5.1.2

9 In people with HBeAg-negative chronic hepatitis, antiviral 
therapy is indicated when HBV DNA is >2000 IU/mL and ALT is 
persistently elevated or there is evidence of fibrosis.

A1 63 (98.4%) 7.5.2.2

10 All people with cirrhosis and any detectable HBV DNA, 
regardless of ALT levels, should be treated with antiviral 
therapy. 

A1 62 (100%) 7.5.3

11 Where oral antiviral therapy is indicated, a potent NA with a 
high barrier to resistance (entecavir, tenofovir) should be used. 

A1 62 (100%) 7.6

12 Interferon-based treatment regimens are contraindicated in 
decompensated cirrhosis. 

B1 59 (98.3%) 7.6

13 All people being treated with antiviral therapy should undergo 
periodic review, including ALT, serum HBV DNA and, for 
tenofovir, renal function (eGFR) and serum phosphate. 

A1 64 (100%) 7.9



Australian consensus recommendations for the management of hepatitis B infection

8   back to contents

No.No. Consensus recommendation GRADE 
classification*

Level of agreement, 
n† (%)‡

Section

14 Cessation of oral antiviral therapy may be considered in 
people without cirrhosis following HBeAg seroconversion or 
sustained HBsAg loss after a period of treatment consolidation. 
However, regular monitoring must be undertaken after 
treatment cessation, preferably in consultation with a clinician 
experienced in treating hepatitis B. 

B2 60 (90.0%) 7.10.1

15 HCC surveillance should be offered to all people with cirrhosis, 
as well as non-cirrhotic individuals at increased risk of HCC 
(Table 17). 

C1 64 (98.4%) 8.1.1.1

16 Liver ultrasound should be performed every 6 months in people 
with CHB infection who require HCC surveillance. 

B1 62 (98.4%) 8.1.1.1

17 HCC surveillance should continue in the event of observed 
HBsAg loss in individuals assessed as having a high baseline risk 
for HCC (Table 17). 

C1 63 (88.9%) 8.1.1.1

18 People with acute or acute-on-chronic liver failure from 
hepatitis B should be managed in consultation with a liver 
transplant unit. 

C1 60 (96.7%) 8.2.2

19 People with extrahepatic manifestations of CHB infection should 
receive antiviral treatment. 

C1 58 (96.6%) 8.3

20 Metabolic comorbidities, including obesity, diabetes mellitus, 
hypertension and dyslipidaemia, should be screened for and 
optimally managed in people with CHB. 

C1 62 (95.2%) 8.5.1

21 All pregnant women should be tested for HBsAg during 
antenatal screening. HBsAg-positive women should undergo 
evaluation of phase of HBV infection (ALT, HBeAg, HBV DNA) 
and for presence of clinical liver disease. 

A1 65 (100%) 9.1

22 Pregnant women with high viral load (>200,000 or  
5.3 log10 IU/mL) should be offered tenofovir from the  
28th week of pregnancy to reduce the risk of perinatal 
transmission of hepatitis B. 

A1 61 (100%) 9.1

23 Infants born to HBsAg-positive mothers should receive HBIG 
and hepatitis B vaccination as soon as possible after birth 
(optimally within 4 hours). Infants should receive routine HBV 
vaccination at 2, 4 and 6 months of age. 

A1 63 (98.4%) 9.1

24 Children born to HBsAg-positive women should be tested for 
HBsAg and anti-HBs 3 months after the last vaccine dose to 
determine vaccine response and to exclude MTCT. 

A1 62 (91.9%) 9.1

25 HBsAg-positive people receiving cancer chemotherapy or 
moderate- or high-risk immunosuppression for non-malignant 
conditions (Table 20) should be treated with entecavir or 
tenofovir. 

B1 63 (96.8%) 9.2

26 HBsAg-negative/anti-HBc-positive people who are being treated 
with agents associated with high risk of HBV reactivation (Table 
19) should be treated with entecavir or tenofovir. 

B1 61 (98.4%) 9.2

27 HBsAg-positive people receiving low-risk immunosuppression 
for non-malignant conditions (Table 20) should be monitored 
for hepatitis B reactivation with 3-monthly ALT and 6-monthly 
HBV DNA testing. 

B1 62 (87.1%) 9.2
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No.No. Consensus recommendation GRADE 
classification*

Level of agreement, 
n† (%)‡

Section

28 Testing for HCV, HIV and HDV should be performed in all HBsAg-
positive people at initial assessment and periodically if there is 
ongoing risk of infection. 

B1 63 (88.9%) 9.3

29 HBsAg-positive people receiving DAA therapy for hepatitis C are 
at high risk of hepatitis B reactivation. People with cirrhosis or 
who otherwise meet the criteria for treatment for hepatitis B 
should be treated with entecavir or tenofovir. 

C1 60 (93.3%) 9.3.1

30 HBsAg-negative, anti-HBc-positive people receiving DAA 
therapy are at very low risk of HBV reactivation and do not need 
monitoring for hepatitis B reactivation in this setting.

B1 60 (93.3%) 9.3.1

31 Treatment of HBV–HIV coinfection should be with HBV-active 
antiretroviral therapy, including tenofovir, regardless of HBV 
disease phase.

B1 47 (100%) 9.3.3

32 Entecavir (with dose adjustment) or TAF is the preferred 
antiviral therapy in HBsAg-positive people with established 
renal impairment.

B1 60 (98.3%) 9.4

ALT = alanine aminotransferase; anti-HBc = hepatitis B core antibody; anti-HBs = hepatitis B surface antibody; CHB = chronic hepatitis B; 
DAA = direct-acting antiviral; eGFR = estimated glomerular filtration rate; GRADE = Grading of Recommendations Assessment, 
Development and Evaluation; HBeAg = hepatitis B e-antigen; HBIG = hepatitis B immunoglobulin; HBsAg = hepatitis B surface antigen; 
HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HDV = hepatitis delta virus; MTCT = mother-to-child 
transmission; NA = nucleos(t)ide analogue; TAF = tenofovir alafenamide; ULN = upper limit of normal.

* GRADE quality of evidence classification: A = high; B = moderate; C = low; D = very low. Strength of recommendation: 1 = strong; 
2 = weak.

† Number of experts who participated in the final modified Delphi process vote for this recommendation.

‡ Percentage of expert advisors who either agreed or strongly agreed (based on five-point Likert scale, comprising strongly disagree, 
disagree, neutral, agree and strongly agree) in the final modified Delphi round for each recommendation.
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4  Prevalence, transmission and high-risk populations

Chronic hepatitis B (CHB) affects more than 250 million 
people worldwide,13-15 most of whom were infected 
at birth or in early childhood.16 Untreated CHB leads 
to advanced liver disease in up to a quarter of those 
affected and causes an estimated 800,000 deaths 
annually due to cirrhosis and hepatocellular carcinoma 
(HCC).16,17 In addition to its associated mortality, 
CHB has considerable personal and social impact on 
affected individuals, families and communities.18 

In Australia, it is estimated there were 222,599 people 
living with CHB in 2020, representing 0.9% of the 
population.19 Vaccination has greatly reduced incident 
infections and CHB prevalence in younger people since 
its introduction in the 1980s,15,20-22 but there remains a 
substantial adult population with CHB who were born 
before this era. 

HBV is transmitted through blood and other 
body fluids. Globally, the most common routes of 
transmission are vertically from mother to child 
during birth, horizontally between children and family 
members, through sexual contact, through non-sterile 
medical procedures and blood transfusions and by 
sharing of drug-injecting equipment.23 In Australia, 
the most common routes of transmission for newly 
acquired infection are injecting drug use and sexual 
contact.24,25 The risk of chronic infection is greatest 
in those exposed to HBV early in life, while exposure 
in adulthood leads to self-limiting acute infection in 
most cases (>95%).26,27 As a result, most people living 
with chronic infection acquired HBV at birth or in early 
childhood, emphasising the importance of screening 
based on country of birth.

The populations at higher risk of CHB in Australia 
reflect these factors, with most affected people having 
been born overseas in regions of higher prevalence 
(Figure 1). Nearly half (46%) of all people living with 
CHB in Australia were born in the Asia-Pacific region, 
with the most common countries of origin being 
China, Vietnam and the Philippines.28 Aboriginal and 
Torres Strait Islander people have also historically had 
a higher prevalence; they make up 3.3% of the total 
Australian population but represent about 7% of all 
people living with CHB in Australia.28 Prevalence in 

Aboriginal and Torres Strait Islander people is highest 
in those who live in the most remote regions of the 
country.28,29 CHB prevalence in Australia is highest in 
areas where these identified high-risk populations 
mostly reside, such as the Northern Territory, south-
western Sydney and north-western Melbourne. 
In some of these regions, the prevalence of CHB 
reaches levels up to three times the national average 
(Figure 2).28 The distribution of CHB prevalence is 
reflected in a similar regional pattern of liver cancer 
incidence.28,30 People who inject drugs (PWID) and 
men who have sex with men (MSM) are also at greater 
risk of CHB in Australia, with a prevalence three to 
four times higher than that in the general population; 
they make up 5.6% and 4.3%, respectively, of the 
population affected by CHB (Figure 1).28 

4.1  Vaccination and trends
Hepatitis B vaccination was first made available in 
Australia in the 1980s and was recommended for 
higher-risk groups, including Aboriginal and Torres 
Strait Islander people and infants born to mothers 
from high-prevalence regions. Universal vaccination 
was implemented in 1990 in the Northern Territory 
and in 2000 for all infants nationally.31 In combination 
with adolescent catch-up programs, this has 
significantly reduced the incidence of newly acquired 
infection, particularly in young adults.21 However, as 
vaccination cannot reduce prevalence in those already 
infected at birth or in early childhood, the number of 
people living with CHB in Australia has not declined 
during this period.32 With increasing global coverage 
of hepatitis B vaccination, modelling estimates suggest 
the prevalence of CHB in Australia is expected to 
decline from 2028 onwards.32 Within the Aboriginal 
and Torres Strait Islander population, prevalence has 
already begun to decline, and in many regions the 
CHB prevalence among those born in the vaccination 
era is now the same as in the non-Indigenous 
population.20,29,33,34 

Globally, hepatitis B vaccination coverage has 
improved in recent years, but completion of the full 
three-dose schedule is still suboptimal, at 83% of 
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infants worldwide.35 Birth-dose vaccination coverage, 
which is important in preventing vertical transmission, 
is even lower, sitting at 39% in 2016.15 Vaccination 
uptake is high in the World Health Organization (WHO) 
Western Pacific Region (90%), which includes Australia 
and many countries from which migrants to Australia 
originate.15 The impact of hepatitis B vaccination on 
CHB prevalence in many of these countries has been 
profound; most notably in China, where an estimated 
28 million cases of CHB have been prevented through 
vaccination.36 These shifts will continue to have 
flow-on effects for CHB prevalence in Australia if 
high vaccination rates are maintained and hepatitis B 
population prevalence continues to fall in key migrant 
source countries. 

4.2  Treatment uptake and progress toward 
achieving WHO elimination targets 
Australia has committed to both national and global 
strategic goals in relation to hepatitis B, aiming to 
improve diagnosis, treatment and care and therefore 
to reduce attributable mortality. At a global level, this 
includes commitments to eliminate hepatitis B as a 
public health threat by reducing incidence by 90% and 
mortality by 65% by 2030, through the achievement 
of targets of 90% for diagnosis and 80% for treatment 
uptake among those eligible for treatment.37 At a 
national level, Australia is well short of reaching 
its strategic targets. Although there have been 
small improvements in the proportions of patients 
diagnosed and receiving care and antiviral therapy, 
these figures remain well below the target levels 

Figure 1. Prevalence ratio and total number of people living with chronic hepatitis B infection in Australia,  
by population subgroup, 2018

Data source: Chronic hepatitis B prevalence estimates based on mathematical modelling incorporating population-specific prevalence and 
population data.28 Bars represent prevalence ratios and labels indicate number of people living with chronic hepatitis B infection. 
* Includes people born in the Americas, Southern and Central Asia and those without a region of birth reported in the Census. 
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(Figure 3).19,38,39 Estimates for 2020 suggest that 73% 
of people living with CHB in Australia were diagnosed 
(target, 80%), 22.6% were receiving care (target, 50%) 
and only 10.7% of all those with CHB were receiving 
treatment (target, 20%).19 With more than 1700 
preventable deaths anticipated as a consequence, 

at the current rate of progress, Australia is projected 
to reach the National Hepatitis B Strategy targets in 
2045 for the proportion in care and in 2046 for the 
proportion receiving treatment.32 The 20% treatment 
target is based on natural history studies that estimate 
the proportion of people living with CHB who are 

Figure 2. Prevalence of chronic hepatitis B infection in Australia, by statistical area, 2018

Data source: Chronic hepatitis B (CHB) prevalence estimates based on mathematical modelling incorporating population-specific prevalence 
and population data.28 Prevalence of CHB by statistical area (level 3) using a heat map. Panels at the bottom show, from left to right, 
metropolitan maps for Perth, Adelaide, Melbourne and Sydney. The upper right map shows Brisbane. 
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eligible for treatment in accordance with national32,40 
and international guidelines.1,41 This estimate is 
influenced by demographic and clinical factors, and 
local modelling estimates suggest that up to 30% of 
Australians living with CHB are eligible for treatment 
under current Pharmaceutical Benefits Scheme (PBS) 
subsidy criteria.32,42 

4.3  Hepatitis B-related advanced liver 
disease and mortality 
In Australia, data from 1990 to 2002 showed that 
people living with CHB infection had a 12-fold higher 
risk of liver-related mortality and a 28-fold higher risk 
of liver cancer-related mortality than people without 
CHB.43 Updated data for these risk estimates are not 
available, but it is expected they will have declined 
since highly effective antiviral therapy became 
available in Australia in 2005. The global burden of 
hepatitis B-related liver cirrhosis and liver cancer 
predominantly affects the Asia-Pacific region and 

Sub-Saharan Africa,44 and the burden of HBV-related 
liver disease in Australia is disproportionately borne 
by migrants from these regions.45,46 Aboriginal and 
Torres Strait Islander people are also at higher risk of 
HBV-related liver cirrhosis and liver cancer than non-
Indigenous Australians.47-49 This is thought to be partly 
due to the strong predominance of the subgenotype 
C4 infection, which carries a greater risk of liver 
fibrosis progression and liver carcinogenesis,50 as well 
as the impacts of geographic remoteness and more 
limited access to health care services.51 

Modelling has estimated that, in 2017, there were 
12,000 people living with cirrhosis attributable to 
hepatitis B in Australia and 452 hepatitis B-related 
deaths, representing a reduction from the estimated 
peak of 575 deaths in 2007.32 These findings have 
been supported by a linkage analysis of real-world 
hospital admissions data in New South Wales between 
1993 and 2012, which identified a decline in age-
standardised mortality attributable to hepatitis B, 
particularly from decompensated cirrhosis, likely 
reflecting the impact of treatment.45 This study 
only captured patients with more advanced disease 
requiring hospitalisation and may therefore have 
underestimated the incidence of hepatitis B-related 
liver cirrhosis in the community. 

In Australia between 1985 and 2017, 9% of liver 
transplants overall were attributable to hepatitis 
B-related liver disease, and 22% of liver transplants 
performed for HCC were attributable to hepatitis B. 
Relative to other causes of liver disease, the 
requirement for liver transplantation for hepatitis 
B-related liver disease is declining, likely reflecting the 
reduction in incidence of end-stage liver disease due 
to hepatitis B. The relative proportion of transplants 
performed for hepatitis B-related liver failure reduced 
from 6% during 1985–1999 to 2% during 2010–2017, 
while transplants for hepatitis B-related HCC also 
declined slightly (from 30% in 1985–1999 to 26% in 
2009–2017) (unpublished data, Australian and New 
Zealand Liver Transplant Registry Database).52

The model-derived estimate of the number of deaths 
from HBV-related HCC in Australia in 2017 is 333, 
down from the estimated peak of 413 in 2007.32 
Despite this decline, HCC continues to be a significant 
cause of mortality for people with CHB infection. In 
a prospective population-based study in Victoria in 

Figure 3. Cascade of care for chronic hepatitis B in 
Australia

Data sources: Chronic hepatitis B prevalence estimates based 
on mathematical modelling incorporating population-specific 
prevalence and population data.28 Treatment and care data from 
Department of Human Services Medicare statistics. These are 
compared with 2022 national targets (red dashed lines).28,38,39 
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2012–2013, 22% of 272 identified incident cases of 
HCC were attributable to CHB, which was the third 
most common aetiology after hepatitis C and alcohol-
related liver disease.53,54 The NSW linkage studies have 
shown that 28% of all deaths in people with diagnosed 
CHB were liver-related, including 16% attributable to 
HCC.45,55 A significant proportion of these deaths may 
have been preventable, given there was evidence of 
late diagnosis of CHB in up to a third of cases.56

Aboriginal and Torres Strait Islander Australians have a 
higher risk of HCC and HCC-related mortality than non-
Indigenous Australians, and CHB is the most common 
aetiology in this population.47 Data from retrospective 
analyses of the Northern Territory and South 
Australian cancer registries suggest the age-adjusted 
incidence of HCC is between four and six times higher 
in Indigenous Australians.47,57,58

4.4  Screening for hepatitis B virus infection
Several criteria for population-based disease screening 
have been specified,59,60 and the evidence supporting 
the impact of early detection and treatment of CHB 
clearly justifies a recommendation for screening 
people at higher risk (Table 3).61,62 

4.4.1  Cost-effectiveness of screening 

Australian-specific evidence for cost-effectiveness of 
HBV screening strategies is limited. However, local 
modelling work has indicated that a comprehensive 
program of improved management, appropriate 
treatment and HCC surveillance among people with 
CHB is cost-effective compared with the current 
practice of limited treatment uptake or with HCC 
surveillance alone.74 Improving the level of diagnosis 
and uptake of care for CHB has also been shown to be 
a cost-effective strategy,68,75 but there has not yet been 
assessment of the impact of population-based testing 
based on prevalence. 

However, there is considerable international evidence, 
from health systems similar to Australia’s, that 
screening people for CHB is cost-effective. Studies 
in the United States, Canada and the Netherlands 
have found that screening of migrants from high-
prevalence regions is cost-effective,70-72,76-78 and one 
study specifically indicated that screening and referral 
would be as cost-beneficial as universal vaccination.79 
High levels of cost-effectiveness have also been shown 
for screening in other high-prevalence populations, 
including PWID and MSM.76 The threshold for CHB 
prevalence at which screening becomes cost-effective 
varies across studies, with evidence from Canada 
showing decreased cost-effectiveness at a prevalence 
lower than 2%,77 while other studies from Canada, 

Table 3. Screening criteria and supporting evidence for chronic hepatitis B 

CriterionCriterion Evidence 

Clinical importance based on 
prevalence, natural history and 
burden 

• High-risk populations for CHB in Australia have a prevalence above 2% (see Table 4)
• 15%–25% of people with CHB develop end-stage liver disease because of infection16

Available, valid, reliable and 
acceptable test

• Accredited hepatitis B testing is highly valid and reliable63

• Hepatitis B testing is rebated by the Medicare Benefits Schedule64*

Available and accessible treatment 
with benefits when disease detected 
early 

• Hepatitis B treatment is shown to reduce HCC incidence and liver-related 
mortality65-67

• Treatment is subsidised by the Pharmaceutical Benefits Scheme42*

Evidence of impact of early diagnosis 
on reducing transmission, morbidity 
and mortality

• Early diagnosis allows access to treatment benefits (see above) 
• Modelled evidence shows improved diagnosis and treatment will reduce 

mortality32,68 
• Diagnosis allows vaccination of susceptible contacts to reduce transmission 

Feasibility and cost-effectiveness of 
screening

• International data from settings with low hepatitis B prevalence indicate acceptable 
cost-effectiveness compared with established Australian thresholds69-72

CHB = chronic hepatitis B; HCC = hepatocellular carcinoma. 
* For those patients eligible for Medicare; up to 10% of people living with CHB do not meet this criterion.73
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the US and the Netherlands showed screening was 
cost-effective at a prevalence threshold of <0.5%.69,71,72 
This is below the average CHB prevalence in the 
general Australian population,28 indicating that a broad 
approach to inclusion criteria for screening is justified. 
Although each health system is unique, and cost-
effectiveness findings are not always applicable across 
countries, these various findings strongly suggest 
that, in the Australian context, screening of people at 

greater risk of CHB (prevalence ≥2%, as in Table 4) is 
likely to be cost-effective. 

An estimated 27% of all people living with hepatitis 
B are undiagnosed, and late diagnosis remains 
common.19,56 Disease progression occurs over time, 
and diagnosis may not be made until late-stage liver 
disease is evident. Opportunistic screening should 
be expanded to prevent adverse outcomes, such 
as cirrhosis and HCC,32,38 given that early detection 

Table 4. Groups that should be screened for hepatitis B in Australia

Group for screening*Group for screening* Justification

Populations with higher prevalence of CHB Estimated prevalence of CHB
People who inject drugs 3.8%81

Men who have sex with men 2.8%
Aboriginal and Torres Strait Islander people† 2%–8%32,34,82,83

People living with chronic hepatitis C 5%–7%40,45,84

People who have ever been incarcerated 2%–3%85,86

People born overseas in regions with ≥2% CHB 
prevalence13,87-89 Estimated prevalence of CHB
People born in North-East Asia 6.2%
People born in South-East Asia 4.8%
People born in the Pacific Islands† 2.9%
People born in North Africa 2.7%
People born in Central Asia 2.2%
People born in Southern Europe 2.3%
People born in Eastern Europe 2.0%
People born in Sub-Saharan Africa 2.4%
Populations with higher risk of onward transmission and/or 
adverse outcomes Reason
Pregnant women Additional prevention measures for women with 

CHB further reduces transmission risk90,91

People receiving immunosuppressive therapy Risk of CHB exacerbation and death without prophylaxis92,93

Health care workers‡ High risk of transmission (if performing 
exposure-prone procedures);94 treatment 

may be required to reduce viral load95

People with other chronic liver diseases (e.g. metabolic-
associated fatty liver disease)

Risk of liver disease flare in people with comorbid disease96

People undergoing renal dialysis§ Higher transmission risk and more 
severe disease progression97

People living with HIV§ Higher susceptibility to CHB and more 
severe disease progression98

Household and sexual contacts of people with CHB Significant risk of transmission through 
household99 and sexual contact100

Children born to mothers with CHB Significant risk of transmission in infants born to 
mothers with high viral load, even with vaccination91

People with multiple sexual partners Risk of sexual transmission100,101

CHB = chronic hepatitis B. * Grade of recommendation for all these groups is strong. † Māori and other Indigenous peoples are also at 
higher risk of CHB and should be offered screening. ‡ All health care workers should be offered hepatitis B testing, while respecting their 
rights of privacy and legal protection in the workplace. § These people are also likely to have a higher prevalence of CHB. 
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and treatment reduce morbidity and mortality 
risks.65,67,80 Screening is also recommended for people 
with increased risk of transmission (e.g. pregnant 
women) or severe disease (e.g. those undergoing 
immunosuppressive therapy), given the availability of 
highly effective prevention strategies. 

4.4.2  Pre-test consent and counselling
Before testing for CHB is carried out, it is important 
that appropriate consent is obtained and pre-test 
counselling is performed. As most people living with 
CHB come from culturally and linguistically diverse 
communities, it is essential that discussions are held 
before testing and after diagnosis, with the assistance 
of an accredited interpreter when necessary. Family 
members should not serve as convenient translators, 
as individual confidentiality and impartiality are 
important aspects of information transfer to people 
living with hepatitis B.

Technical remarks

1. There is strong epidemiological evidence of the 
burden of disease attributable to undiagnosed 
CHB infection and the benefits of treatment.

2. There is limited quality clinical evidence 
assessing the outcomes of testing strategies to 
support CHB screening recommendations. 

3. Cost-effectiveness data from similar settings to 
Australia support the application of a 2% CHB 
prevalence threshold for screening. 

4. Estimates of CHB prevalence in population 
groups are based on local seroprevalence 
studies, where available, supplemented with 
international data. 

5. Cost-effectiveness studies in the Australian 
context and ongoing assessment of changing 
CHB prevalence are required to further inform 
screening recommendations.

Recommendation 1

At a minimum, all population groups with elevated 
(≥2%) CHB prevalence, a high risk of transmission 
and/or an increased risk of adverse outcomes from 
HBV infection (Table 4) should be offered testing to 
determine their HBV status. (Evidence quality: Low; 
Grade of recommendation: Strong)

Recommendation 2

All individuals with CHB should have a culturally 
and language-appropriate discussion regarding 
the management of CHB (using an accredited 
interpreter when necessary). (Evidence quality: Low; 
Grade of recommendation: Strong)
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5  Natural history of hepatitis B

It is important to be aware of the definitions of 
various infection states, ranging from acute to chronic 
infection, as well as the state of natural immunity and 
occult infection. These definitions are summarised in 
Table 5.

5.1  Acute hepatitis B infection

5.1.1  Definition of acute hepatitis B infection

Acute HBV infection is clinically defined as the 
acquisition of new hepatitis B infection in a previously 
uninfected individual, with persistence of hepatitis 
B surface antigen (HBsAg) for less than 6 months. 
Beyond this time, the HBV infection is defined as 
chronic. The period of acute infection is characterised 
by detectable levels of HBsAg, hepatitis B core 
antibody (anti-HBc) immunoglobulin M (IgM) and HBV 
DNA.102

5.1.2  Outcomes of acute hepatitis B infection

The clinical course of acute HBV infection can be 
variable and is dependent on the complex interplay 
between viral replication and the individual’s innate 
and adaptive immune system response to the 
virus.103,104 Viral clearance involves an adaptive T-cell 
reaction that induces both cytolytic-dependent and 

-independent antiviral effects exerted by antiviral 
cytokines, as well as the induction of B cells to produce 
neutralising antibodies aimed at diminishing the virus. 
People who achieve serological recovery from acute 
HBV infection are thought to have a strong T-cell 
response to several epitopes in different regions of the 
HBV genome, whereas those who become chronically 
infected exhibit a weaker response.105,106 A robust and 
aggressive immune response can result in fulminant 
HBV infection, which occurs in about 1% of acute HBV 
cases and can be catastrophic. This is accompanied 
by marked elevations in liver transaminase 
levels, elevated bilirubin levels, prolongation of 
the international normalised ratio (INR) and the 
development of hepatic encephalopathy. Survival 
of patients with acute liver failure is only about 25% 
without liver transplantation.107 Acute liver failure is 
more likely to occur in older patients and those with 
chronic hepatitis C virus (HCV) or hepatitis D virus 
(HDV) coinfection.108

Clearance rates and progression to CHB infection 
are highly dependent on genetic variations in viral 
proteins, host immunological factors and the age at 
which HBV is acquired. Most individuals infected with 
HBV will transition through a series of clinical events. 
The first event is the incubation period, which ranges 
from 1 to 6 months, during which time the person 

Table 5. Definitions of hepatitis B stages

Acute hepatitis B infection is defined as the presence of HBsAg and anti-HBc IgM in blood that persists for less than 6 months. 
These serological findings may be accompanied by physical signs of an acute illness, from mild to severe disease, or people 
may be asymptomatic with changes in transaminase levels. 

Chronic hepatitis B infection is defined as persistence of infection (presence of HBsAg in blood) for longer than 6 months 
(persistence of infection can be presumed based on history and likely source of infection).

Occult hepatitis B infection is defined as negative HBsAg and either positive or negative anti-HBc, with HBV DNA detectable in 
blood or liver tissue.

Immune through past infection (cleared or natural immunity) is defined as positive anti-HBc and anti-HBs. However, HBV 
DNA may persist in hepatocytes, and reactivation can occur with severe immunosuppression (see section 9.2).

Newly acquired hepatitis B infection is a surveillance definition for HBV that has been acquired in the past 24 months, where 
previous serological test results have been negative, or where anti-HBc IgM is positive, indicating recent infection.102

anti-HBc = hepatitis B core antibody (total, includes IgM and IgG); anti-HBc = hepatitis B core antibody; anti-HBs = hepatitis B surface 
antibody; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; IgG = immunoglobulin G; IgM = immunoglobulin M.
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is asymptomatic. This is followed by the prodrome, 
which may be associated with a serum sickness-like 
syndrome or symptoms of nausea, jaundice and right 
upper quadrant discomfort. The third event is referred 
to as the icteric phase, which may last from 1 to 3 
months.109 The final phase is resolution, with loss of 
HBsAg, appearance of hepatitis B surface antibody 
(anti-HBs) and long-term immunity to HBV. The rate at 
which a patient develops protective anti-HBs is directly 
proportional to the severity of the acute infection and 
the development of jaundice but inversely related to 
patient age.

5.1.2.1  Impact of age on outcome of acute hepatitis 
B infection

About 90% of children with perinatally acquired HBV 
infection will remain hepatitis B e-antigen (HBeAg)-
positive at the age of 15–20 years. HBeAg positivity 
decreases with increasing age, so that less than 10% of 
adults older than 40 years remain HBeAg-positive.110 
Characteristically, the histological injury is mild,111,112 
despite high viraemia, because of immune tolerance, 
which is probably a result of clonal deletion of T cells 
against HBV in the fetus induced by in utero exposure 
to HBeAg.113 These children are often asymptomatic. 
Fulminant hepatitis is rare but can be seen, particularly 
in infants born to mothers with HBeAg-negative CHB 
infection.112 Studies following cohorts of children 
infected in infancy or early childhood show that rates 
of spontaneous HBeAg seroconversion increase with 
age, with annual rates less than 2% in children under 3 
years of age and increasing to 8% in puberty and early 
adulthood.114,115

Children over the age of 5 years who acquire HBV 
infection may display symptoms, including fatigue, 
myalgias, arthralgias and abdominal pain. These 
symptoms typically last only 1–5 days before resolving 
spontaneously.116 Infections that have been acquired 
through parenteral transmission are more likely 
to clear, with disappearance of HBeAg and HBV 
DNA in the first two decades of life.117 However, 
a significant proportion of these children will still 
progress to CHB infection. A long-term follow-up of 
cases acquired in childhood in Italy showed that 15% 
of patients cleared HBsAg, most (95%) had inactive 
HBV infection and 2% developed HCC over a 20-year 

period.118 Sex and HBV genotype may also influence 
spontaneous HBeAg seroconversion. In boys, HBeAg 
seroconversion rates are higher in those who achieve 
puberty at an earlier age and may be associated with 
increasing testosterone levels. In girls, higher rates 
of HBV clearance and earlier spontaneous HBeAg 
seroconversion are seen in those who reach menarche 
before the age of 11.5 years.119 HBeAg seroconversion 
rates are lower in those with HBV genotype C 
compared with genotype B.120 

Cirrhosis is uncommon during childhood. In a 
Taiwanese cohort study, cirrhosis (confirmed by liver 
biopsy) developed in 5% of HBsAg-positive children.121 
HCC has been described in both Asian and European 
children with perinatal infection.122-124 HCC in children 
occurs mainly in those older than 6 years, with a male 
predominance.122-124 Most childhood cases of HCC 
(80%) are hepatitis B e antibody (anti-HBe)-positive 
and accompanied by cirrhosis. HCC has been described 
in children who have undergone early HBeAg 
seroconversion or rapid progression to cirrhosis.123,124 
This suggests that severe necroinflammation may 
occur during the process of HBeAg seroconversion, 
leading to cirrhosis, which is a risk factor for HCC. 
Cirrhosis, although infrequent, has also been observed 
in European paediatric populations. Cirrhosis was 
present in 3%–4% of patients at baseline in cohort 
studies of Italian and Spanish children with CHB 
infection.118,125,126 

Most guidelines state that acute HBV infection 
acquired in adulthood is self-limiting in more than 
95% of immunocompetent patients. However, recent 
studies have implied a more variable course and 
that it may take up to 12 months to clear HBsAg. In a 
Japanese study, genotypes A and C were associated 
with a longer time to clear HBsAg. Higher HBV DNA 
and HBsAg levels early in the course of infection also 
correlated with likelihood of chronicity.127 Clinical 
manifestations of acute HBV infection in adults include 
anorexia, nausea, jaundice and right upper quadrant 
discomfort. The symptoms and jaundice generally 
disappear after 1–3 months, but some patients have 
prolonged fatigue even after normalisation of serum 
aminotransferase concentrations. More than 95% 
of these people will resolve the acute infection and 
develop anti-HBs.102
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5.2  Chronic hepatitis B infection

5.2.1  Definition of chronic hepatitis B

The persistence of HBsAg in a person’s blood beyond 6 
months after acute HBV infection is indicative of CHB 
infection. This is discussed in greater detail in section 
6.2. 

5.2.2  Definition of normal serum alanine 
aminotransferase level

Defining the upper limit of normal (ULN) for serum 
alanine aminotransferase (ALT) level is important 
in the management of hepatitis B, as ALT is used to 
define natural history stage and determines eligibility 
for, and response to, treatment. Pathology services in 
Australia do not have standardised ULN cut-offs for ALT 
level and have historically calculated the ULN from the 
ALT distribution in a “healthy” population. An inherent 
problem with such an approach is the failure to 
recognise individuals with undiagnosed liver disease, 
such as metabolic (dysfunction)-associated fatty liver 
disease (MAFLD) and alcohol-related liver disease.

Published hepatitis B guidelines differ in their 
definition of the ULN for ALT level. In the 2017 EASL 
guidelines, the “traditional” ULN for ALT is considered 
“approximately” 40 IU/L.1 In the 2016 American 
Association for the Study of Liver Diseases (AASLD) 
guidelines, the ULN was defined as 30 IU/L for men 
and 19 IU/L for women,128 based on a retrospective 
cohort study of healthy blood donors in Italy.129 In the 
updated 2018 AASLD guidance, the ULN for ALT for 
the purposes of guiding hepatitis B management was 
refined to 35 IU/L for men and 25 IU/L for women,41 
based on studies in European, North American and 
Asian populations that placed the normal ULN in 
the range of 29–33 IU/L for men and 19–25 IU/L 
for women.129-131 In the Asian Pacific Association 
for the Study of the Liver (APASL) 2016 guidelines, 
the magnitude of elevation of ALT was compared 
with laboratory reference levels, and a suggested 
“conventional” ULN of 40 IU/L was chosen.132 

Relevant to this discussion is a large prospective 
study in Korea, which examined mortality from liver 
disease in 142,055 people (94,533 men and 47,522 
women) aged 35–59 years, with an 8-year follow-up.133 
According to area under the receiver operator curve 

(AUROC) analysis, the best cut-off for prediction of 
liver disease in men was an ALT level >30 IU/L.

The available evidence would support the use of an 
ALT ULN level of 19 IU/L in women and 30 IU/L in men, 
as there is a definite increase in liver-related mortality 
in people with ALT levels above these thresholds. 
However, interpretation of the ALT level must be taken 
in the context of factors known to increase it, including 
elevated body mass index (BMI), reduced physical 
activity, increasing age, alcohol consumption and 
certain medications.

5.2.3  Phases of chronic hepatitis B infection
The natural history of CHB infection varies 
considerably, owing to the complex and dynamic 
interplay of host, viral and environmental factors 
that alters patient outcomes.134-143 The two major 
determinants of whether acute HBV infection 
progresses to CHB are age and immune competence 
at the time of HBV acquisition. The host immune 
response is also a critical determinant of the natural 
history of CHB. Furthermore, the host immune 
response to HBV is responsible for the liver injury 
that ultimately leads to fibrosis and cirrhosis, rather 
than being a direct cytopathic effect of the virus on 
hepatocytes.144,145

Our understanding of the natural history of CHB has 
changed considerably over the past six decades, since 
the identification in the early 1960s of the HBsAg 
protein, originally called the “Australian antigen”.146 
CHB is increasingly recognised to have phases that 
reflect the dynamic interplay of the virus and the host 
immune response. The four major phases are:

• I: immune tolerant; 
• II: immune clearance; 
• III: immune control; and 
• IV: immune escape. 

Recommendation 3

The ULN for serum ALT should be considered 19 IU/L 
in females and 30 IU/L in males. (Evidence quality: 
Low; Grade of recommendation: Strong)
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These phases are undergoing nomenclature changes 
to more aptly reflect the level of HBV replication and 
degree of host immune response to the replicating 
virus, so they are now divided by HBeAg status 
(positive or negative) and absence or presence of 
hepatitis (Figure 4). Importantly, these phases are 
of variable duration, and not all patients transition 
through each phase in sequential order or at all 
(because the phase is either entirely missed or occurs 
very rapidly). Patients may also revert to earlier phases 
throughout the course of their CHB infection. 

Phase V represents occult infection, defined by a 
negative HBsAg but detectable HBV DNA level. Occult 
hepatitis B is rare in Australia. Phase VI represents 
resolution or clearance, either spontaneous or 
treatment-induced, characterised by HBsAg loss 
with or without seroconversion and accompanied by 
undetectable HBV DNA levels. 

These phases provide prognostic information for 
the likelihood of fibrosis progression and assist in 

determining need for treatment and frequency 
of monitoring. In addition, despite careful 
characterisation with HBeAg, HBV DNA and ALT 
levels, some patients fall into indeterminate grey 
areas between phases. Therefore, personalised 
assessment and management are required, taking 
into consideration other factors that may influence a 
patient’s long-term outcomes.

Technical remarks

1. CHB is a dynamic disease, and individuals can 
transition through defined phases in variable 
ways. 

2. Evaluation of patients requires knowledge of 
their HBeAg status, degree of necroinflammation 
(ALT level), and level of viraemia (HBV DNA 
level), which are important predictors of long-
term outcomes and hence determine the need 
for treatment and management.
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Australian consensus recommendations for the management of hepatitis B infection

5.2.3.1  Phase I: immune tolerant (HBeAg-positive 
chronic infection)

The first phase of CHB, the immune tolerant phase, is 
increasingly referred to as the “HBeAg-positive chronic 
infection” phase. It is characterised by extremely 
high serum HBV DNA levels (≥20,000 IU/mL, but 
often many magnitudes greater; e.g. >106-7 IU/mL) 
without evidence of necroinflammation, with normal 
or minimally elevated serum ALT levels (less than the 
laboratory ULN) and absent or minimal fibrosis and 
inflammation on liver biopsy.147,148 In addition, HBsAg 
levels, if measured, are extremely high in this phase, 
demonstrating high levels of transcriptional activity 
of HBV covalently closed circular DNA (cccDNA; the 
template for transcription) in the liver.149,150

Phase I is most often seen, and is most prolonged, 
in patients with perinatally acquired CHB lasting 
anywhere between one and four decades, but rarely 
longer.151-153 This variation in duration of the immune 
tolerant phase may be due in part to host–viral 
interactions. Spontaneous HBeAg seroconversion is 
rare in this phase (5%–10% per year).154,155 In one large 
study from the US, HBV genotype was associated 
with time to HBeAg seroclearance; the median age at 
which 50% of patients cleared HBeAg was significantly 
lower in patients with HBV genotypes A, B, D and F 
than in those with HBV genotype C infection (<20 
years vs 47.8 years).151 Furthermore, patients with 
HBV genotypes C and F were more likely to serorevert 
back to HBeAg-positive CHB after HBeAg loss.151 Other 
studies also showed variable ages at time of transition 
to phase II, ranging from 15 to 35 years in most, with 
90% undergoing HBeAg loss by the age of 40 years in 
Asian cohorts; HBeAg loss was rare below the age of 
3 years (<2%).114,154,156 In childhood- or adult-acquired 
CHB, the immune tolerant phase is usually short or 
absent.134,157 

Geography has also been linked with HBeAg clearance. 
European, Mediterranean and African patients with 
CHB demonstrate high annual rates of HBeAg loss, 
compared with South-East Asian patients.157 However, 
detailed regional and country-specific prevalence rates 
of HBeAg seroprevalence are lacking.

Most studies report a favourable prognosis in patients 
with immune tolerant CHB, with low rates of cirrhosis 
and HCC over 5–10 years.158-162 However, there are 
increasing reports of poorer outcomes, including 
higher rates of progression to significant fibrosis, 
cirrhosis and HCC and higher liver-related mortality, 
in immune tolerant patients with ALT levels below 
treatment initiation cut-offs (<1–2 × ULN) or above the 
new definitions of normal ALT levels (see section 5.2.2) 
but still below the laboratory reference ULN,133,158 and 
in those for whom HBeAg seroconversion occurs after 
the age of 30 years.163 These data highlight that people 
with immune tolerant CHB and persistently normal ALT 
levels have superior outcomes compared with those 
with borderline or fluctuating ALT levels. Age at HBeAg 
seroconversion is clearly also important in determining 
long-term outcomes.

5.2.3.2  Phase II: immune clearance (HBeAg-positive 
chronic hepatitis)

Loss of immune tolerance leads to phase II of CHB, 
immune clearance, which is also now referred to 
as the “HBeAg-positive chronic hepatitis” phase. 
It usually occurs during early adulthood. This 
phase is characterised by the development of liver 
necroinflammation and carries a risk of subsequent 
liver fibrosis. Patients in this phase remain HBeAg-
positive, with reducing titres, and their HBV DNA levels 
remain high, although these are often variable and 
lower than those observed in phase I. ALT levels are 

Technical remarks

1. The term “immune tolerant” CHB has increasingly been challenged, as immunological profiles from patients 
with CHB in the immune tolerant phase do not show true immunological tolerance. Rather, HBV-specific 
T-cell and B-cell responses are detectable during the immune tolerant phase of CHB, but they are weak, with 
functionally impaired effector responses.164-166

2. Higher than expected amounts of HBV integration and clonal hepatocyte expansion have been observed 
in patients with immune tolerant CHB, contradicting the idea that immune tolerant patients do not 
have evidence of markers associated with disease progression and that an immune response is not 
initiated.164,167,168

3. These changes in our understanding of this phase of CHB have led to changes in the nomenclature.
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above the recommended normal levels and laboratory 
ULN, and liver histology shows necroinflammation 
mediated by the host immune response with varying 
degrees of fibrosis. 

The precise mechanism for this loss of immune 
tolerance is unclear, but the activation of previously 
inadequate host immune responses is thought to be 
critical. Annual rates of loss of immune tolerance are 
reported to be 10%–15%,169 and it occurs more rapidly 
in patients with childhood or adult acquisition of CHB 
infection. 

The outcome is variable: some patients experience 
mild hepatitis, while others have large HBV flares, 
with or without liver failure. However, most patients 
remain asymptomatic, highlighting the importance of 
regular monitoring of these people. Most patients (up 
to 90%) undergo spontaneous HBeAg seroclearance 
or seroconversion and enter phase III of CHB. The 
5- and 10-year cumulative incidence of HBeAg 
seroconversion from diagnosis of CHB is 50% and 70%, 
respectively.117,170-172 Annual HBeAg seroclearance rates 
range from 3% to 17%.114,154,163,173 A small proportion 
of individuals will also achieve HBsAg seroclearance, 
with or without seroconversion, following HBeAg 
seroclearance (1%–2% per year).174 In the remaining 
patients, HBV replication continues, with concurrent 
elevations in ALT level, and these patients require 
antiviral therapy. In addition to being associated 
with fibrosis progression and cirrhosis, the immune 
clearance phase may be associated with clinical 
hepatic decompensation (in up to 5% of patients in 
some case series), and the duration and severity of 
this phase correlate with subsequent risk of cirrhosis 
and HCC.175,176

5.2.3.3  Phase III: immune control (HBeAg-negative 
chronic infection)

HBeAg seroconversion is a key event in the natural 
history of CHB and heralds phase III, or immune 
control. This phase is associated with a marked 
reduction in HBV replication and resolution of chronic 
hepatitis. As it is characterised by low HBV DNA levels 
(<2000 IU/mL) and normal ALT levels, it is increasingly 
known as the “HBeAg-negative chronic infection” 
phase. In addition to normalisation of ALT levels, this 
phase is associated with biochemical and histological 
improvement.177-179 Some patients may have HBV DNA 

fluctuations between 2000 and 20,000 IU/mL, but 
progression of liver fibrosis is rare if the ALT level is 
persistently normal. Although HBeAg seroconversion 
is durable in most patients, HBeAg seroreversion to 
a HBeAg-positive state has been observed in a small 
proportion (7.8% over 3 years).180

HBsAg levels are lower in patients in phase III than in 
HBeAg-positive patients.149,150 Rates of HBsAg loss in 
patients with phase III CHB remain low, at 1%–2% per 
year.174 HBsAg loss is more likely to occur in patients 
with HBsAg levels ≤100 IU/mL,181,182 particularly in 
those with very low levels (positive predictive value, 
44%, 54% and 67% at 1 year in patients with HBsAg 
levels <100, <50 and <10 IU/mL, respectively).182

5.2.3.4  Phase IV: immune escape (HBeAg-negative 
chronic hepatitis)

Phase IV of CHB is the immune escape phase, 
characterised by the absence of HBeAg, presence 
of anti-HBe and loss of immune control, with high 
levels of HBV DNA (>2000 IU/mL) and ALT levels 
above the ULN. Owing to the necroinflammation 
that occurs in this phase, it is also now known as the 
“HBeAg-negative chronic hepatitis” phase. People 
with HBeAg-negative chronic hepatitis are usually 
older than those with HBeAg-positive chronic hepatitis 
and are more likely to have cirrhosis at the time of 
their first presentation.183,184 The precise mechanism 
that culminates in immune escape has not been fully 
characterised. It is thought to be due to changes 
in host immune responses and changes in the viral 
pool from immune pressure, with many individuals 
harbouring HBV variants with mutations in the 
basal core promoter and/or the precore promoter 
regions.185,186 

Transition to this phase from phase III occurs in up to a 
third of patients,163,179,187 but the incremental transition 
from phase II to phase IV diminishes the length of 
time spent in the HBeAg-negative infection phase. 
Cumulative incidence of transition is 10.2% at 5 years 
and 17.4% at 10 years (7.4% incremental incidence 
over the subsequent 5 years) and plateaus at 19.3% at 
15 years (1.9% incremental incidence) and 20.2% at 20 
years (0.9% incremental incidence).174 As fluctuating 
or persistently elevated ALT levels lead to progressive 
liver necroinflammation and fibrosis, antiviral therapy 
is recommended in this phase. In patients who 
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developed spontaneous HBeAg seroconversion and 
transitioned to HBeAg-negative CHB (phase III and 
phase IV), the 10-year risk of cirrhosis and HCC was 
found to be 10% and 2.5%, respectively, due to the 
liver fibrosis accrued during the immune elimination 
phase, plus the direct oncogenic effect of the virus.163 
The age at which HBeAg seroconversion occurs further 
influences this risk, with patients who achieved 
spontaneous HBeAg seroconversion after the age 
of 40 years having higher rates of HBeAg-negative 
chronic hepatitis (67%) and cirrhosis (43%) than 
those who underwent HBeAg seroconversion at or 
before 30 years of age (31% and 3.7%, respectively).163 
Furthermore, time to progression to HBeAg-negative 
hepatitis is shorter in patients who achieve HBeAg 
seroconversion later in life.

5.2.3.5  Phase V: occult hepatitis B infection

Phase V, or occult hepatitis B infection (OBI), is an 
additional CHB phase. It is characterised by a lack of 
HBsAg, positive anti-HBc with or without anti-HBs, 
low-level HBV replication (HBV DNA level usually 
<200 IU/mL) and normal ALT levels. This is different 
to resolved or past HBV infection, as patients have 
evidence of active HBV replication. OBI was first 
described after the development of highly sensitive 
HBV DNA polymerase chain reaction (PCR) assays, 
which allowed detection of HBV DNA in serum and/or 
liver tissues in HBsAg-negative patients with isolated 
anti-HBc, with or without anti-HBs. 

The true global prevalence of OBI is not known, 
but reported prevalences have varied widely, from 
1% to as high as 26.8% in Egyptian haemodialysis 
patients.188,189 Estimates of the prevalence of OBI 
vary between countries and are influenced by the 
background prevalence of CHB in each population.190 
Seronegative OBI is less common, with reported 
estimates of 1%–20% of all OBI cases. OBI is rare in 
Australia, with an estimated 5.5 cases per 100,000 
blood donors identified in a look-back study by the 
Australian Red Cross Blood Service.191 

The molecular mechanisms are thought to be due 
to mutations in the “a” determinant of the HBsAg, 
the preS1 or preS2 domains of the HBsAg, or due to 
splicing variants, resulting in a failure of HBsAg binding 
to the commercially available assays and therefore 
not registering as a positive result.190 These mutations 

are thought to occur after decades of CHB infection, 
but the true natural history, risk factors and factors 
associated with disease progression are not known. 
Patients with cirrhosis or significant fibrosis before the 
development of OBI should be managed similarly to 
other patients with CHB infection. These patients also 
remain at high risk of HBV reactivation in the context 
of immunosuppression and should be managed in a 
similar manner to HBsAg-positive patients undergoing 
immunosuppression. For more information about 
clinical situations in which OBI should be considered, 
see section 6.4.2.

5.2.3.6  Phase VI: “resolved” (“past”) hepatitis B 
infection

The final phase of CHB infection is “past” or “resolved” 
HBV infection, which occurs after spontaneous HBsAg 
seroclearance, or “functional cure”. Although rare, 
HBsAg loss is an important milestone in CHB infection 
and signifies profound suppression of HBV replication. 
It is accompanied by a greater than 60% reduction in 
HCC risk and significantly reduces other liver-related 
complications.192,193 It is characterised by isolated 
anti-HBc, with or without anti-HBs; but, in contrast to 
OBI, HBV DNA is not detectable. Spontaneous HBsAg 
seroclearance is a rare event in the natural history of 
perinatally acquired CHB, occurring at an annual rate 
of 1%–2%174 and particularly in individuals with HBsAg 
levels <100 IU/mL.182 

Loss of HBsAg confers a favourable outcome if it 
occurs before the development of cirrhosis, with 
lower rates of HCC seen than in individuals who 
remain HBsAg-positive with low HBV DNA replication 
(incidence of HCC, 36.8 vs 195.7 per 100,000 person-
years of follow-up in patients with HBsAg loss vs 
HBsAg-positive patients).194 However, the risk of HCC 
remains in people with advanced fibrosis or cirrhosis 
before HBsAg loss. Furthermore, more recent data 
suggest that patients who achieve HBsAg loss when 
aged over 50 years remain at higher risk of HCC than 
patients who achieve HBsAg loss at or before 50 years 
of age (adjusted hazard ratio, 4.31; 95% CI, 1.72–
10.84; P = 0.002), for both treatment-induced and 
spontaneous HBsAg loss.195 Therefore, patients who 
achieve HBsAg loss after the age of 50 years should 
continue to undergo HCC surveillance.
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Although spontaneous or treatment-induced 
functional cure is the best endpoint of CHB infection 
and the closest outcome to cure, it should be 
recognised that viral HBV DNA remains in the liver, in 
the form of integrated HBV DNA in the host genome 
and as cccDNA. The significance of the cccDNA is that 
it remains as a template for HBV transcription despite 
functional cure, and HBV reactivation can therefore 
occur in the setting of immunosuppression (see 
section 5.2.4.1).196-198

5.2.4  Other clinical scenarios in the natural history of 
chronic hepatitis B

5.2.4.1  Hepatitis B virus reactivation

Those with CHB or resolved HBV infection may be at 
risk of HBV reactivation. HBV reactivation is associated 
with immunosuppressive and biological-modifier 
therapies and can result in fulminant hepatitis, hepatic 
decompensation and death.199 Risk of HBV reactivation 
varies according to whether HBV infection is current 
or past and the type of immunosuppressive regimen 
used (see section 9.2). Oral HBV antiviral therapy can 
prevent reactivation when used appropriately, and 
an Australian consensus statement recommends that 
all patients undergoing therapy for haematological 
malignancy or solid tumours be tested for hepatitis 
B infection.93 With increasing use of potent 
immunomodulatory medications for non-malignant 
conditions, the criteria for HBV screening before 
starting therapy have broadened significantly and are 
discussed in detail in section 9.2. Despite published 
Australian guidelines,93,198 high rates of suboptimal 
screening continue to be reported,200 indicating 
a need for ongoing education and dissemination 
of information to all craft groups prescribing 
immunosuppressive therapies.

HBV reactivation has also been reported in patients 
with HBV–HCV coinfection who undergo treatment 
for HCV with direct-acting antiviral (DAA) therapies, 
with potentially fatal outcomes.201-204 This was an 
unexpected finding and is thought to be due to the 
resolution or restoration of dysfunctional immune 
responses that occurs after HCV antigen removal with 
successful DAA therapy, which allows for increased 
HBV replication. In a study of 79 patients with HBV–
HCV coinfection who received DAAs for their HCV, 
HBV reactivation was observed in 38% (12-month 

cumulative incidence, 40.4%) and was associated 
with a higher baseline HBsAg titre and the presence 
of cirrhosis at baseline.204 HBV prophylaxis is now 
recommended for patients with HBV–HCV coinfection 
and cirrhosis who undergo DAA therapy for HCV.

5.2.4.2  Raised ALT level with normal or low HBV DNA 
level

Raised ALT levels with HBV DNA levels <20,000 IU/mL 
in HBeAg-positive patients and <2000 IU/mL in HBeAg-
negative patients can be seen among those patients 
who are likely to lose HBeAg, as HBV exacerbation 
with a peak ALT level more than 5 × ULN is associated 
with a 46.5% chance of HBeAg seroconversion within 
3 months.205 Although uncommon, HBV DNA levels 
<0.5 pg/mL (28,600 IU/mL) have been observed in 
4% of those with an exacerbation (flare) of CHB, with 
most having high HBV DNA levels (>300,000 IU/mL).206 
In addition, other concurrent factors unrelated to CHB 
may be contributing to a raised ALT level; other causes 
for raised ALT levels should therefore be excluded, 
particularly in patients with very low HBV DNA levels.

5.2.4.3  HBeAg-negative with persistently normal ALT 
level and HBV DNA level >2000 IU/mL

A systematic review of liver biopsy data published 
between 2000 and 2010 found that histologically 
significant liver disease was rare in HBeAg-negative 
patients with a persistently normal ALT level and HBV 
DNA level ≤20,000 IU/mL, and such patients required 
continued follow-up but not liver biopsy or immediate 
treatment.207 The analysis included 451 patients, with 
two studies in which participants were European. 
However, Korean data from an historical cohort 
study (2000–2013) of 5414 patients reported a high 
risk of clinical events, including HCC, death and liver 
transplantation, in patients with untreated HBeAg-
negative CHB infection, no significant ALT elevation 
and HBV DNA levels ≥2000 IU/mL.208 Therefore, in 
these patients, other factors that may predict disease 
severity and poor outcomes need to be taken into 
consideration.
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5.2.5  Incidence of disease progression in chronic 
hepatitis B

5.2.5.1  Cirrhosis and hepatic decompensation

In a large systematic review, cirrhosis incidence rates 
varied by region and phase of CHB infection.209 For 
patients in phase III (immune control, HBeAg-negative 
chronic infection), cirrhosis incidence rates were 
0.01 and 0.07 per 100 person-years in European and 
East Asian patients, respectively. For patients with 
HBeAg-positive CHB, cirrhosis incidence rates were 
3.8 and 1.6 per 100 person-years in European and East 
Asian patients, respectively, corresponding to 5-year 
cumulative incidences of cirrhosis of 17% and 8%. 
Cirrhosis risk was significantly lower in East Asian than 
European patients (incidence rate ratio, 0.17; 95% 
CI, 0.05–0.56; P < 0.003) after adjusting for age and 
sex. Cirrhosis risk was higher for HBeAg-negative than 
HBeAg-positive patients and, among HBeAg-negative 
patients, was again higher in those from European 
countries compared with East Asian countries: 
cirrhosis incidence rates were 9.7 and 2.8 per 100 
person-years in European and East Asian patients, 
respectively, with corresponding 5-year cumulative 
cirrhosis incidences of 38% and 13%. In patients 
with established early-stage cirrhosis, the 5-year 
cumulative risk of hepatic decompensation was 15%, 
and incidence rates were 3–4 per 100 person-years. 
Mean age of patients when they developed hepatic 
decompensation ranged from 55 to 60 years.

5.2.5.2  Hepatocellular carcinoma

The risk of developing HCC varies according to HBV 
phase, global region and presence of underlying 
cirrhosis. The annual incidence of HCC is estimated 
to be about 1% in people living with CHB infection 
in the absence of cirrhosis, and 2%–3% in those 
with cirrhosis.210 In a large systematic review, the 
incidence rate ratio was higher in East Asian patients 
compared with those from Europe or North America 
(2.3; 95% CI, 1.3–4.1; P = 0.003).209 For patients from 
East Asia, the HCC incidence rate per 100 person-
years was 0.2 in HBeAg-negative patients in phase III, 
0.6 in patients with CHB without cirrhosis and 3.7 in 
patients with compensated cirrhosis. Corresponding 
5-year cumulative HCC incidence rates were 1%, 
3% and 17%, respectively. HCC rates were lower in 
patients from Europe and the US: incidence rates per 

100 person-years were 0.02 in patients with HBeAg-
negative phase III CHB, 0.3 in patients with CHB 
without cirrhosis and 2.2 in patients with compensated 
cirrhosis. These corresponded with 5-year cumulative 
HCC incidence rates of 0.1%, 1% and 10%, respectively. 
Mean age at time of HCC diagnosis was 59 years in 
Asian patients and 63 years in European patients.

5.2.5.3  Liver-related mortality

In a large systematic review, liver-related mortality 
per 100 person-years ranged from 0.03 in patients 
with inactive CHB infection to 0.01 in patients with 
CHB without cirrhosis, and 2.9 and 3.3 in patients 
with CHB and compensated cirrhosis from Asia and 
Europe, respectively. Corresponding 5-year rates of 
liver-related mortality were 14% in Asian patients and 
15% in European patients.209 Incidence of liver-related 
mortality did not significantly vary by geographic 
location, with an incidence rate ratio of 0.8 (95% 
CI, 0.6–1.3), despite adjustment for age and sex. 
Mortality rates increased dramatically in patients with 
decompensated cirrhosis, with 5-year mortality rates 
ranging from 70% to 85%.

5.2.6  Factors associated with disease progression in 
chronic hepatitis B

The progression to cirrhosis, end-stage liver disease 
and HCC is variable and affected by host factors 
(particularly the host immune response), viral factors 
and environmental factors. Rates have therefore 
varied significantly across different populations 
around the world. Several risk calculators have been 
developed to predict future risk of HCC (see section 
8.1.1.1). These include the REACH-B (Risk Estimation 
for Hepatocellular Carcinoma in Chronic Hepatitis B) 
score for Asian patients with CHB,211,212 and the PAGE-B 
(Platelets, Age and Gender) score, which has superior 
performance in European patients with CHB.212-214 
However, these risk scores are not universally applied 
in clinical practice and do not take into consideration 
the multitude of complex factors that interact to alter 
disease progression. 

There is currently no risk calculator that can help 
determine when patients will transition through the 
different phases of HBV infection or predict which 
patients are likely to develop more rapidly progressive 
disease. Development of risk calculators that can be 
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used for patients across different geographic regions 
and with different ages of acquisition, HBV genotypes, 
genetic backgrounds and ethnicities would augment 
the management of HBV.

5.2.6.1  HBV DNA levels

Given the differential risks of cirrhosis and HCC that 
are observed according to HBeAg status, which in 
turn determines HBV replication levels, the Risk 
Evaluation of Viral Load Elevation and Associated Liver 
Disease/Cancer-HBV (REVEAL-HBV) study evaluated 
the impact of HBV DNA levels on subsequent risks of 
disease progression.139,140,155,215 This large prospective 
community-based study in Taiwan, which included 
more than 3500 patients aged 30–65 years, showed 
that increasing HBV DNA levels were associated with 
increasing risk of HCC. The incidence of HCC ranged 
from 108 per 100,000 person-years in patients with 
low levels of HBV DNA (<300 copies/mL) to 1152 
per 100,000 person-years in patients with very high 
HBV DNA levels (>106 copies/mL), with intermediate 
risk of HCC seen in patients with moderate HBV DNA 
levels.139 This risk of HCC across a biological gradient of 
HBV DNA levels persisted after adjustment for other 
potential confounders, including age, sex, alcohol 
consumption, HBeAg status, ALT levels and cirrhosis 
at study entry (although most patients included 
in this study were HBeAg-negative). Subsequent 
studies of this cohort also showed that baseline HBV 
DNA levels were predictive of subsequent risk of 
cirrhosis.140,216 Cox proportional hazard ratios adjusting 
for other variables showed that HBV DNA level was 
the strongest predictor of disease progression to 
cirrhosis (2.5 [95% CI, 1.6–3.8]; 5.6 [95% CI, 3.7–8.5]; 
and 6.5 [95% CI, 4.1–10.2] for patients with HBV DNA 
levels of 104–105 copies/mL, 105–106 copies/mL, and 
>106 copies/mL, respectively). Furthermore, HBV DNA 
level was shown to be a predictor of HCC-related, liver-
related and all-cause mortality.217

However, the generalisability of these data to all 
HBeAg-positive patients is limited, as the REVEAL-
HBV study population mainly consisted of patients 
with HBeAg-negative CHB (85%) from Taiwan, where 
genotypes B and C are predominant. Many studies 
evaluating medium-term outcomes in HBeAg-positive 
patients in phase I have shown that, despite high 
levels of HBV DNA, rates of significant fibrosis, cirrhosis 
and HCC are very low, thus supporting the current 

management approach for this group.158,167,169,218,219 
In contrast, HBeAg-positive patients who have 
transitioned to phase II have increased rates of disease 
progression, which is thought to be related to the 
cytopathic host immune response rather than the HBV 
DNA levels themselves.117,170-172 Controversially, several 
recent studies have reported higher than expected 
rates of cirrhosis and HCC in people with phase I CHB 
infection.220,221 However, this likely reflects differences 
in definitions of immune tolerance with respect to HBV 
DNA and ALT levels and may highlight a differential risk 
of HCC in phase I patients who are about to transition, 
or are in the process of transitioning, to phase II. 

5.2.6.2  ALT levels

There is good evidence that elevated ALT levels are 
associated with increased mortality. In the National 
Health and Nutrition Examination Survey (NHANES) III 
in North America, which followed 14,950 adults with 
12-year mortality data, an elevated ALT level, using 
the ULN criteria of 19 IU/L in women and 30 IU/L in 
men, conferred a hazard ratio of 8.2 (95% CI, 2.1–31.9) 
for liver-related mortality.222 In a subgroup of these 
patients considered at low risk of liver disease (by 
virtue of exclusion of hepatitis B and C, low alcohol 
consumption, no evidence of diabetes and normal BMI 
and waist circumference), the median ALT level was 
21 IU/L (IQR, 17–27) in men and 17 IU/L (IQR, 14–21) 
in women.131

5.2.6.3  Cirrhosis-specific factors

Cirrhosis develops in 2.1%–6.0% of people with 
CHB infection annually.176,223,224 The rate of cirrhosis 
development depends on HBeAg status, with annual 
rates of 2.4% in HBeAg-positive people and 1.3% in 
HBeAg-negative/anti-HBe-positive people.176 There is 
also wide geographical variation in rates of progression 
to advanced liver disease. Progression to cirrhosis is 
reportedly slower in patients with HBV genotype B 
than genotype C infection.224 In Western European 
populations with CHB not treated with antiviral 
therapy, the estimated 5-year rate of progression to 
cirrhosis is 12% to 20%, while the estimated rate of 
progression from compensated cirrhosis to hepatic 
decompensation is 20% to 23%.209 Studies from 
Asia and the US have shown that the lifetime risk 
of liver-related death is estimated to be 15%–40%, 
with the risk higher in men and in people over the 
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age of 50 years.225,226 The risk of disease progression 
appears to be greatest in people who stay in the 
immune clearance phase,158 who have delayed HBeAg 
seroconversion,227 or who have had reactivation of 
HBV replication after HBeAg seroconversion.172,179,228

The severity of fibrosis stage at presentation correlates 
with risk of cirrhosis, which is fourfold higher for 
patients with stage F3 fibrosis than those with stage F1 
or F2.229,230 Repeated severe acute exacerbations with 
failure to suppress HBV replication have been shown 
to predict higher rates of cirrhosis.159,176 A Korean study 
examining long-term outcomes reported that the 
probabilities of developing cirrhosis, decompensation 
and HCC were significantly higher in patients whose 
ALT levels were persistently elevated, with or without 
flares but without normalisation, than in patients 
whose ALT levels flared with normalisation or were 
persistently normal.229 In patients with compensated 
HBV-related cirrhosis, baseline biochemical 
characteristics indicative of longer duration of liver 
disease, such as albumin and bilirubin levels and 
platelet count, are also significant predictors of liver 
decompensation, HCC occurrence and liver-related 
mortality.231 The large-scale REVEAL-HBV study of a 
prospective cohort in Taiwan showed that, during 
a mean follow-up of 11 years, elevated serum HBV 
DNA level (≥10,000 copies/mL) was an independent 
risk predictor of disease progression to cirrhosis and 
HCC.140,232

5.2.6.4  Age of acquisition and duration of infection

Age of HBV acquisition is a host factor that affects the 
progression of CHB to cirrhosis and its complications. 
In a large systematic review, several studies identified 
that Asian patients aged ≥40 years had a higher risk of 
cirrhosis and HCC than those aged <40 years.139,229,233,234 
Similarly, Western studies have shown significantly 
increased incidences of cirrhosis and HCC with 
increasing age of study populations.235-237 Therefore, 
older age appears to be an important determinant of 
progression to cirrhosis and HCC, probably because 
it is a surrogate marker of longer duration of HBV 
infection and liver disease. 

5.2.6.5  Alcohol

Alcohol consumption in people with HBV infection 
may contribute to the development of end-stage 

liver disease. Alcohol misuse not only causes rapid 
progression of liver disease in people living with 
HBV but also reduces HBV clearance.238,239 Although 
the mechanism by which alcohol promotes the 
progression of HBV-associated liver disease is not 
completely understood, potential mechanisms include 
suppression of the immune response, disruption to 
endoplasmic reticulum and Golgi apparatus function, 
and oxidative stress, thereby allowing increased HBV 
replication.238,240 

In Taiwan, a regression analysis of the REVEAL-HBV 
study showed that habitual alcohol consumption was 
significantly associated with the development of HCC. 
The adjusted hazard ratio for HCC was 1.6 (95% CI, 
1.1–2.4) for “habitual” alcohol consumption, defined 
as drinking alcohol on 4 or more days a week for a year 
or more.139 In contrast, as a predictor of progression 
to cirrhosis, HBV DNA level was the strongest factor 
after adjusting for HBeAg status and serum ALT level 
(relative risk, 10.6; 95% CI, 5.7–19.6), while habitual 
alcohol consumption was not associated with the risk 
of cirrhosis (relative risk, 0.8; 95% CI, 0.6–1.2).140

Light to moderate alcohol consumption has 
been associated with, at best, a modest 1.5-fold 
increased risk of disease progression in patients 
with HBV infection, although this effect has not 
been observed in smaller studies.240 However, heavy 
alcohol consumption is associated with significantly 
accelerated progression of liver disease, HCC and 
death. A French study reported that deaths related to 
HBV infection occurred at an earlier age in patients 
with a history of excessive alcohol consumption.241 
An Italian case–control study to investigate the dose–
effect relationship between alcohol consumption and 
HCC found a steady linear increase in the odds ratio 
of HCC with increasing alcohol intake >60 g/day in 
both men and women.242 In addition, there was an 
additive effect between alcohol consumption and CHB 
infection for risk of HCC, with an odds ratio of 2.13 in 
HBsAg-positive people drinking >60 g/day, compared 
with HBsAg-positive non-drinkers or those drinking 
≤60 g/day of alcohol. Similarly, multivariate analysis of 
a prospective cohort study in Japan, which followed 
610 consecutive HBsAg-positive patients for a median 
observation period of 4.1 years, found that cumulative 
alcohol consumption of ≥500 kg per person during 
the observation period was independently associated 
with HCC (relative risk, 8.37; 95% CI, 2.70–25.93; 
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P = 0.0002).230 A prospective study following 2000 
HBsAg-positive patients for 20 years found that 
lifetime alcohol consumption of >60 g/day was 
associated with a sixfold increase in the risk of death 
from cirrhosis and HCC.243 

The metabolic syndrome, fatty liver and obesity, 
which are often associated with excessive alcohol 
consumption, also significantly contribute to liver-
related morbidity in patients with HBV.244,245 The AASLD 
guidelines state that more than seven standard drinks 
of alcohol per week for women and more than 14 
drinks per week for men are associated with increased 
risk of cirrhosis and HCC.41 

5.2.6.6  Carcinogens

5.2.6.6.1  Aflatoxin

Aflatoxins, produced by the fungi Aspergillus flavus 
and Aspergillus parasiticus, are the most potent 
naturally occurring human hepatocarcinogens. 
These fungi commonly infect ubiquitous crops, such 
as maize and peanuts, thereby exposing about 4.5 
billion people to potential harm.246 Additionally, 
when animals intended for dairy production consume 
aflatoxin-contaminated feed, a metabolite, aflatoxin 
M1, is excreted in their milk.247 Exposure is highest in 
tropical and subtropical regions, where the affected 
foods are dietary staples and often kept in suboptimal 
storage conditions.246,247 

An increasing body of evidence suggests that aflatoxin 
exposure synergises with CHB infection to increase 

HCC risk in populations with both risk factors.248,249 
A specific arginine-to-serine mutation at codon 249 
(249ser) in the p53 gene has been detected in HCC 
tumours and as circulating cell-free DNA in patients 
with HBV- and aflatoxin-related cirrhosis.250 In a case–
control study that enrolled controls, patients with 
cirrhosis and patients with HCC from The Gambia, 
the 249ser mutation was detected in 39.8% of patients 
with HCC, 15.3% of those with cirrhosis and only 3.5% 
of controls. Furthermore, a multiplicative effect of 
HBV and the 249ser mutation was observed, with the 
odds ratio for HCC being 10.0 for HBV alone (95% CI, 
5.16–19.6), 13.2 for the 249ser mutation alone (95% 
CI, 4.99–35.0) and 399 if both were present (95% CI, 
48.6–3270).250

5.2.6.6.2  Tobacco

Tobacco smoke contains various carcinogens, of which 
11 are classified as significant human carcinogens.256 
A meta-analysis has provided epidemiological 
evidence of a positive association between current 
tobacco smoking and risk of HCC (pooled odds ratio, 
1.55; 95% CI, 1.46–1.65), suggesting a causal role of 
smoking in HCC development.257 Furthermore, CHB 
is a major cause of HCC and accounts for more than 
54% of its incidence.258 Long-term inflammation 
and oncogenic events caused by HBV — including 
transactivation of proto-oncogenes, inactivation of 
tumour suppressor genes, impairment of DNA repair 
mechanisms, enhanced expression of growth factors 
and deregulation of cell cycle — lead to cirrhosis and 
development of HCC,259 which will also affect the 

Technical remarks

1. The potential mechanism of chronic liver injury, regenerative hyperplasia and development of liver cancer 
involves the presence of aflatoxin-induced DNA mutations.251 Inflammation and oxidative stress associated 
with chronic active hepatitis and aflatoxin exposure may also directly result in DNA damage and mutations.252 
Alternatively, HBV infection could predispose hepatocytes to the carcinogenic action of aflatoxins. 

2. HBV may also alter the hepatic expression of aflatoxin-metabolising enzymes and affect the extent to which 
aflatoxins bind to DNA, as seen in some HBV animal models.253 

3. Aflatoxin-induced DNA damage could increase viral DNA integration into the host genome and is thought 
to be immunosuppressive in animals. This may affect susceptibility to chronic viral infection in exposed 
individuals. 

4. Aflatoxin could alter the pathogenicity of the hepatitis virus, perhaps affecting susceptibility to infection or 
viral replication.254 

5. In some parts of the world, such as Taiwan, aflatoxin exposure is decreasing and, combined with increasing 
rates of HBV immunisation, HCC rates are falling. In other parts of the developing world, there is little 
evidence that aflatoxin exposure is decreasing. With climate change, aflatoxin contamination in food crops 
may be exacerbated due to conditions favouring proliferation of Aspergillus species.255
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metabolic process of tobacco-related carcinogens. 
Therefore, it is possible that CHB and tobacco smoking 
may play a role both independently and jointly in 
liver carcinogenesis. Other research has found that 
cigarette smoking, heavy alcohol consumption and 
HBsAg positivity were independently associated with 
increased risk of mortality from HCC but did not 
interact synergistically.260 

In a large population-based cohort study of men 
living with hepatitis B, smoking was associated, in 
a dose-dependent manner, with increased risk of 
HCC.261 Various aspects of cigarette smoking were 
evaluated, with evidence found to support a mediating 
effect from increasing viraemia and ALT levels and a 
reduced natural killer cell fraction. Therefore, smoking 
potentially causes alterations in antiviral immunity 
and enhances viral replication, thereby proceeding to 
CHB and more advanced hepatic disease states. The 
number of years since quitting smoking was also found 
to be inversely associated with elevation in ALT levels, 
and the extent of the risk reduction for an ALT level 
≥2 × ULN was substantial after quitting for ≥10 years. 
Thus, smoking may exacerbate the clinical course of 
CHB infection, whereas abstinence from smoking may 
lead to a normalisation of liver enzymes and should be 
encouraged in the management of these patients.

5.2.6.7  Sex

Male sex has been identified as an independent risk 
factor for cirrhosis.140,234 The molecular mechanisms 
by which sex affects fibrosis progression remain 
unknown. The antifibrogenic effect of oestrogen, 
possibly through the inhibition of stellate cells, has 
been proposed as a mechanism.262 Overall, the risk 
of HCC in chronic HBV carriers is several times higher 
in men than women.139,229 In an Italian study of 
HBsAg-positive patients, the overall sex ratio (male to 
female) was 2.6. The sex ratio linearly increased with 
increasing severity of liver disease, from 1.3 in patients 
with a normal ALT level to 2.8 in those with CHB, 3.6 in 
those with liver cirrhosis and 6.8 in those with HCC.263 
In addition, immune clearance of HBV antigens was 
achieved faster in women than in men, as well as 
the control and delay of progression in HBV-induced 
liver diseases. HBV may well be responsive to sex 
hormone, which may explain the disparity of CHB-
related end-stage liver diseases between the sexes 

and could provide new insights into future therapeutic 
development.264 

5.2.6.8  Family history of hepatocellular carcinoma 

Previous studies have reported familial aggregation 
of HCC, and extensive meta-analyses have suggested 
that family history of HCC increases the risk of 
HCC in patients with viral hepatitis.265-267 However, 
the interaction between family history of HCC and 
presence of HBsAg, HBV DNA levels and presence or 
absence of HBeAg has not been fully elucidated. 

An analysis of the Taiwanese REVEAL-HBV cohort 
showed the combined and synergistic effects of family 
history of HCC and HBsAg on HCC risk, with the highest 
risk among those who had both a family history of 
HCC and HBsAg positivity, in both unadjusted (hazard 
ratio, 28.33; 95% CI, 18.40–43.62; P < 0.001) and 
multivariate-adjusted (hazard ratio, 32.33; 95% CI, 
20.78–50.30; P < 0.01) analyses.268 Cumulative risks of 
HCC were 0.62% in HBsAg-negative patients without 
a family history of HCC, 0.65% in HBsAg-negative 
patients with a family history of HCC, 7.5% in HBsAg-
positive patients without a family history of HCC, and 
15.8% in HBsAg-positive patients with a history of HCC. 
When multivariate-adjusted analyses were stratified 
by family history of HCC, HBsAg status, HBeAg status 
and HBV DNA levels, the risk of HCC synergistically 
increased in a dose-dependent manner, with the 
highest risk seen in HBsAg- and HBeAg-positive 
individuals with a family history of HCC (hazard 
ratio, 174.61; 95% CI, 92.2–330.8; P < 0.01). During a 
median follow-up of 16.9 years, this corresponded to a 
cumulative risk of HCC of 40%. 

An evaluation of an Italian cohort showed that 
participants with a positive family history of liver 
cancer had a two- to threefold increase in their HCC 
risk.267 Further, the combination of family history of 
liver cancer and hepatitis B/C serum markers led to a 
more than 70-fold elevated risk of HCC, compared with 
participants with neither. Therefore, the routine use 
of family history of HCC, together with HBV serology 
status and HBV DNA levels, can further improve HCC 
risk stratification of people with hepatitis B. 

5.2.6.9  Coinfection with hepatitis C or D or HIV 

Coinfection is comprehensively discussed in section 
9.3. Most early studies observed more severe liver 
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disease and a higher incidence of cirrhosis and HCC 
over long-term follow-up in patients with HBV–HCV 
coinfection; this has been supported by later studies, 
although not always consistently.269-275 A recent meta-
analysis estimated that individuals with HBV–HDV 
coinfection were more likely to develop cirrhosis 
and HCC within 5 and 10 years, respectively.276 Liver-
related mortality is higher in patients with HBV–HIV 
coinfection than in patients with either of HBV or HIV 
mono-infection.277,278 

5.2.6.10  HBV genotype 

HBV is divided into 10 genotypes (A to J, based on 
sequence divergence of >8%) and is further subdivided 
into subgenotypes (based on sequence divergence 
of 4%–8%).142 The use of genotype to guide clinical 
care is far less established for HBV than it is for HCV, 
and genotyping of HBV is primarily done by research 
rather than clinical laboratories. However, evidence 
supporting the importance of HBV genotype for 
the natural history of CHB infection, with regard to 
progression of disease, risk of HCC and response to 
treatment, continues to emerge.279,280 

5.2.6.11  HBeAg seroconversion

Spontaneous and treatment-induced HBeAg 
seroconversion is associated with improved outcomes, 
including low HBV DNA levels, reduced ALT levels, 
low risk of liver disease progression and a reduced 
risk of HCC.288,289 However, a small proportion (less 
than 5%)179,205 of people with spontaneous HBeAg 
seroconversion will subsequently regain HBeAg (HBeAg 
seroreversion), restoring the risk of poorer outcomes. 
Treatment-induced HBeAg seroconversion is much less 
stable than spontaneous HBeAg seroconversion.290,291

5.2.6.12  HBsAg seroclearance

HBsAg clearance is associated with similar long-term 
outcomes as seen in those with naturally resolved HBV 
infection.292 Age at HBsAg clearance is an important 
factor, with HBsAg seroclearance before 50 years of 
age being associated with lower risk of significant 
fibrosis, HCC and end-stage liver disease.155,293 
However, the rate of both spontaneous and treatment-
induced HBsAg clearance is low, at about 1%.193,294

Technical remarks

1. Genotype C HBV, which predominates in South-East Asia, has been associated with a higher risk of 
progression to cirrhosis, a longer duration of HBeAg positivity and a higher incidence of HCC, compared with 
genotype B.151,281 

2. Some genotypes, such as B5 (previously classified as B6), which is prevalent in Alaskan natives, have been 
suggested to have a more benign course.172,282 

3. Specific mutations in the precore basal core promoter region — including the negative regulatory element 
and the pre-S/S regions of the HBV genome — confer a substantially higher risk of progression to cirrhosis 
and HCC.283,284 

4. There is no evidence to support any significant difference in response to nucleos(t)ide antiviral therapy on 
the basis of genotype; however, genotypes C and D are less responsive than genotypes A and B to treatment 
with interferon.279,285

5. Subgenotype C4 is an exclusive HBV genotype that has only ever been identified in the Indigenous 
population of Australia’s Northern Territory.286 It is not known how widely dispersed this genotype is among 
Aboriginal and Torres Strait Islander people in the rest of Australia.

6. HBV subgenotype C4 has molecular characteristics previously associated with more rapid progression to 
cirrhosis and an increased risk of HCC.50 Clinical and epidemiological data from the Northern Territory suggest 
that this genotype does translate into a high incidence of HCC and increased progression to cirrhosis.47,287 
However, it is unclear what the relative contribution of HBV genotype is to this observed severe phenotype, 
compared with host factors such as comorbidities.
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6  Diagnosis and monitoring

The diagnosis of acute or chronic HBV infection 
requires the correct ordering and interpretation of 
serological tests. The National Hepatitis B Testing 
Policy recommends that testing for people at risk 
of CHB infection should include three qualitative 
serological tests — HBsAg, anti-HBc and anti-HBs 
— to determine infection, exposure and immunity, 
respectively, with addition of anti-HBc IgM testing if 
acute or recent infection is suspected (Table 6).295 A 
detailed history, including country of birth, overseas 
travel history, vaccination and exposure risks, and 
a physical examination are important to distinguish 
between possible recent, acute or chronic infection 
and to guide the addition of anti-HBc IgM testing.40 

Qualitative serological tests have established 
thresholds (in IU/mL) and are usually reported 
as positive (detected) or negative (not detected), 
although some laboratories will report a quantitative 
result for anti-HBs, with a level ≥10 IU/mL indicating 
immunity through either past exposure or vaccination. 
When HBsAg is detected on initial screening, 
laboratories conduct further testing with an HBsAg 
neutralisation assay to confirm the diagnosis.295 
Serological testing for HBV in Australian laboratories 
uses immunoassay techniques that detect HBsAg 
with a sensitivity level of 0.05 IU/mL. A positive result 
usually represents HBV infection. False positive or 
transiently positive HBsAg results can be seen after 
HBV vaccination. No point-of-care HBsAg test has been 
approved by the Therapeutic Goods Administration 
for the diagnosis of hepatitis B, although such tests 
are recommended by the WHO and widely used in the 
Asia-Pacific region.15

6.1  Diagnosing acute hepatitis B
Acute HBV infection is defined serologically as the 
presence of HBsAg and anti-HBc IgM (Table 7), with 
or without symptoms, that persists for less than 6 
months. Although acute HBV infection is most often 
asymptomatic, infection may result in a clinical 
syndrome 30–180 days (average, 75 days) after 
exposure.296 The clinical presentation is influenced 
by cell-mediated immunity, so that most infections 
that occur at birth, in infancy and in early childhood 
usually have mild or minimal symptoms.116 There are a 
range of symptomatic presentations in older children, 
adolescents and adults, from mild illness with fatigue 
through to fulminant hepatitis and death (estimated to 
occur in <1% of cases).116 Aspartate aminotransferase 
(AST) and ALT levels are typically elevated to more 
than 10 times the ULN. Severe disease is associated 
with pre-existing liver disease, HCV infection, HBV 
genotype D and superinfection with HDV.

For people with current or recent clinical symptoms 
suggestive of acute hepatitis (e.g. fever, headache, 
malaise, loss of appetite, nausea, vomiting, diarrhoea, 
upper abdominal pain and jaundice with raised 
transaminase levels), hepatitis B serology (HBsAg, 
anti-HBs and anti-HBc, including anti-HBc IgM) 
forms part of the initial assessment.295 Testing for 
other non-infectious and infectious causes of acute 
hepatitis (i.e. hepatitis A, C, D or E; Epstein–Barr virus; 
cytomegalovirus; syphilis; or bacterial infections) 
should also be done, depending on the risk exposure. 
HBeAg positivity and higher viral replication are seen 
in people with acute hepatitis, making it potentially 

Table 6. Tests, standard nomenclature and interpretation for diagnosis of hepatitis B

Test Nomenclature Interpretation of positive test result*

Hepatitis B surface antigen HBsAg Current infection

Hepatitis B core antibody anti-HBc Past exposure (if HBsAg-negative)

Hepatitis B surface antibody anti-HBs Immunity to hepatitis B 

Hepatitis B core antibody IgM anti-HBc IgM Acute or recent infection (and flare)

* In patients with positive anti-HBc and negative HBsAg serological test results, the presence of HBV DNA may persist (occult hepatitis B).
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more infectious. After resolution of the infection, anti-
HBe may persist in serum for many years.296 

There is no specific treatment for acute hepatitis B, 
other than supportive care; however, in fulminant 
cases, including in those with an INR >1.5, antiviral 
therapy is used.297 Everyone diagnosed with acute 
HBV infection requires follow-up, including repeat 
serological testing at 6 months to determine if 
HBsAg is persisting and leading to CHB infection.295 
Progression from acute HBV infection to CHB is much 
more common in infants (85%–90%) than in adults 
(<5%).111

6.2  Diagnosing chronic hepatitis B
The diagnosis of CHB requires persistence of HBsAg 
for longer than 6 months.298 The serological pattern of 
CHB is HBsAg-positive, anti-HBc-positive and anti-HBs-
negative (Table 7). In the absence of a clear history 
or serology indicating recent acute infection, patients 
presenting for the first time with a positive HBsAg test 
result can be diagnosed with CHB infection without 

waiting to repeat the serology after 6 months.295 Most 
people in Australia who are HBsAg-positive were born 
overseas,28 and a positive HBsAg result in this context 
should also be interpreted as a diagnosis of chronic 
infection, without waiting to repeat the serology after 
6 months and delaying initial management.295

Diagnosis should be followed up by appropriate 
counselling, in accordance with the National Hepatitis 
B Testing Policy.295 Conveying a new diagnosis to the 
affected person should occur in private, without 
other family members present, using an accredited 
interpreter if required and employing the “teach-
back” method (asking the person to explain to the 
clinician what they understand has been discussed) 
to assist the person to increase their knowledge and 
understanding.299 The impact of a new diagnosis 
can be devastating, resulting in poor mental 
health, discrimination (in the workplace, home and 
community) and self-stigmatisation, including self-
exclusion from normal family activities and intimacy 
with loved ones.18,300,301 People newly diagnosed 
with CHB should be adequately informed and given 

Table 7. Interpretation of hepatitis B serology 

Serology Interpretation of test result

HBsAg positive 
Anti-HBc positive
Anti-HBs negative

Chronic hepatitis B infection 

HBsAg positive 
Anti-HBc positive
Anti-HBs negative
Anti-HBc IgM positive 

Acute hepatitis B infection 

HBsAg negative 
Anti-HBc positive
Anti-HBs positive

Immune through past infection (natural immunity) or “cleared” hepatitis B 

HBsAg negative 
Anti-HBc negative
Anti-HBs positive 

Immune through vaccination 

HBsAg negative 
Anti-HBc positive
Anti-HBs* negative

Isolated core antibody positive is most commonly resolved infection with low anti-HBs titre (other 
possibilities: resolving acute hepatitis B, false positive result or occult hepatitis B) 

HBsAg negative 
Anti-HBc negative 
Anti-HBs negative

Susceptible to hepatitis B infection 

anti-HBc = hepatitis B core antibody (total, includes IgM and IgG); anti-HBc = hepatitis B core antibody; anti-HBs = hepatitis B surface 
antibody; HBsAg = hepatitis B surface antigen; IgG = immunoglobulin G; IgM = immunoglobulin M.
* In occult hepatitis B infection, anti-HBs may or may not be present.
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necessary support by their health care practitioner 
and offered referral to consumer organisations 
(https://www.hepatitisaustralia.com/local-hepatitis-
organisations) and, if needed, organisations 
specialising in support for multicultural communities. 
Health care workers diagnosed with CHB, especially 
those who perform exposure-prone procedures, need 
consideration of a safe work environment for them 
and their patients and should be under the care of 
a specialist who understands the legislation.95 All 
newly diagnosed people should be offered a follow-up 
appointment to discuss the diagnosis, arrange further 
tests and receive advice about lifestyle modifications 
to promote liver health, including safe drinking, 
smoking cessation and healthy weight goals.295 

6.3  Immigration and hepatitis B testing
Applicants for permanent visas to remain in Australia 
are required to undergo criteria-based hepatitis B 
testing as part of their immigration medical 
examination. Historically, applicants with CHB 
infection would not meet the health requirements for 
a permanent visa, as their antiviral treatment would 
exceed the $40,000 threshold for projected lifetime 
health care utilisation costs.302 However, this threshold 
was changed on 1 July 2019 to a projected 10-year 
health services and treatment cost of $49,000.302,303 
With this change, people with CHB who are treated 
with entecavir fulfil the health requirements for 
permanent visa approval. The cost of tenofovir 
treatment is also likely to drop below this threshold in 
the near future. 

Despite this change, the association between hepatitis 
B status and visa application approval has increased 
the stigma of hepatitis B testing among migrants in 
Australia and disincentivised testing uptake.304-306 From 
an ethical perspective, many health professionals 
advocate for the removal of the antiviral treatment 
cost-related health requirement for permanent visa 
applicants living with hepatitis B.

6.4  Interpretation of hepatitis B serology
Serology should be interpreted (Table 7) with 
consideration of the person’s history and context.

Some laboratories may report a quantitative result for an 
anti-HBs test. In a vaccinated person, an anti-HBs antibody 
level <10 IU/mL could be due to incomplete vaccination, 
non-response to vaccination or waning immunity. If 
there is a previous documented result ≥10 IU/mL and 
the level has dropped below 10 IU/mL, further vaccine 
boosting is not required, as an anamnestic response will 
be protective if exposure occurs. Routine testing after 
vaccination is not advised, except in circumstances where 
confirmation of immunity is required (e.g. after exposure, 
for health care workers or people on dialysis or living 
with HIV).307 An anamnestic response to a booster dose 
of vaccine can be measured 6–8 weeks after the booster 
dose is administered. In 7914 Taiwanese adolescents who 
received a complete vaccination course as infants, testing 
15 years after the primary course showed that 25% had 
anti-HBs levels <10 IU/mL.308 After a single booster dose, 
94% of those with values of 1–9.9 IU/mL and 60% of those 
with values <1 IU/mL responded, achieving anti-HBs levels 
>10 IU/mL. 

Quantitative HBsAg (qHBsAg) testing is used in 
the research context and is not yet part of routine 
clinical practice.309 In HBeAg-positive patients, 
qHBsAg predicts HBeAg clearance, while in HBeAg-
negative patients, it predicts spontaneous clearance 
of HBsAg.310 qHBsAg is associated with HCC risk. It 
also has an established role in guiding individualised 
therapy for patients receiving interferon and is likely to 
become increasingly important in the decision to stop 
antiviral therapy in HBeAg-negative individuals, as well 
as in guiding new curative treatments.309,311 

6.4.1  Isolated hepatitis B core antibody
The serological pattern of isolated positive anti-HBc 
is common in people from intermediate- to high-
prevalence populations, and the prevalence increases 
with age.312 Most people with this serological pattern 
will have cleared hepatitis B infection, with an anti-HBs 
titre that has dropped below the positive or detectable 
threshold (i.e. <10 IU/mL). They remain immune 
and are likely to have a good anamnestic antibody 
response if challenged by infection or vaccinated 
unnecessarily.313,314 The serological pattern of isolated 
positive anti-HBc can also be caused by a false positive 
result (rare), resolving acute infection (i.e. before anti-
HBs becomes positive) or OBI. HBV DNA testing is not 
recommended unless there is a clinical suspicion or 

https://www.hepatitisaustralia.com/local-hepatitis-organisations
https://www.hepatitisaustralia.com/local-hepatitis-organisations
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risk of occult infection. There is no Medicare rebate for 
HBV DNA testing if HBsAg is negative.64 

6.4.2  Occult hepatitis B infection

OBI is defined as the persistence of HBV DNA in serum 
or hepatocytes of a person with a negative HBsAg test 
result, using currently available assays.315 Detection 
of HBV DNA in liver tissue is considered the gold 
standard for diagnosis, but measurement in serum 
is more commonly used. Where HBV DNA testing is 
not available, isolated positive anti-HBc is considered 
a potential marker of OBI.315 OBI can either be 
seropositive (positive for anti-HBc and/or anti-HBs) or 
seronegative (negative for anti-HBc and anti-HBs).315 In 
any person who has cleared HBsAg, HBV DNA persists 
in the liver as episomal free cccDNA and/or as HBV 
DNA integrated into the host genome. Viral replication 
is usually suppressed by the immune system to produce 
undetectable HBV DNA levels in the serum, but, in 
those with OBI, low levels of viraemia (<200 IU/mL) 
may fluctuate over time from undetectable levels. 

OBI is more common in people who are coinfected 
with other blood-borne viruses and those who are at 
higher risk of exposure to such viruses (e.g. people 
with coinfection with HCV or HIV, those who inject 
drugs or those on dialysis).315 OBI is also diagnosed in 
people with cirrhosis of unknown cause, after either 
biopsy or transplantation, when liver tissue is tested 
for HBV DNA.315 

As OBI can lead to transmission of HBV infection to 
blood or organ transplant recipients, and people with 
OBI are at risk of fatal disease flares or reactivation in 
the setting of potent immunosuppression, identifying 
this cohort remains important. Therefore, people 
with persistently abnormal liver function test results 
who are HBsAg-negative and anti-HBc-positive 
and have additional risk of liver disease or adverse 
consequences of infection (e.g. reactivation with high-
dose immunosuppressive therapy) should be referred 
to a hepatitis specialist for consideration of testing for 
OBI. 

The role of OBI in the development of HCC and 
cirrhosis is debated.315 

6.5  Post-test counselling of patients with 
newly diagnosed hepatitis B
The goal of the initial management of people 
diagnosed with hepatitis B is to mitigate the 
impact on their social, psychological and physical 
wellbeing. Everyone living with CHB requires an initial 
assessment, support to understand the implications of 
the diagnosis and an ongoing plan for monitoring.298 
Initial management should include the provision of 
adequate and ongoing counselling and support after 
the diagnosis.

Counselling given to people newly diagnosed with 
hepatitis B should include information about the 
diagnosis and natural history, treatment options, the 
importance of regular monitoring and how to prevent 
transmission to others. There should be an emphasis 
on positive health messages, including self-care and 
the availability of protection afforded by vaccination 
for both family members and close contacts, as well 
as how to implement standard precautions regarding 
sharing of personal grooming equipment, safe sexual 
practices and blood safety.295 Information about 
obligations of disclosure (rights and responsibilities) 
should be discussed, and appropriate support 
provided. 

Management of a person newly diagnosed with 
hepatitis B should extend, with the person’s consent, 
to the counselling and testing of family members and 
close household and sexual contacts, and vaccination 
of these people if they are susceptible.295 Hepatitis 
B is a notifiable condition in most jurisdictions, and 
laboratories and health care practitioners are required 
to notify the relevant health department. Where 
possible, the person should be informed about this 
notification, its purpose and what, if any, action the 
health department is likely to take. This is especially 
important for people applying for or currently living 
in Australia on visas, who may need further advice 
and specialist referral, as a diagnosis of hepatitis B can 
have a negative impact on their visa application or 
status.302 

Recent Australian Health Practitioner Regulation 
Agency changes require health care workers who 
perform exposure-prone procedures to be regularly 
tested for blood-borne viruses, including HBV.95 
Diagnosis of a health care worker requires skilled 
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advice about options for treatment and practice and 
may involve public health unit investigation. 

6.6  Assessment of patients with newly 
diagnosed hepatitis B
The initial assessment of a person with hepatitis B 
includes a comprehensive medical history, including 
a history of liver cancer in the family; a thorough 
physical examination for evidence of liver dysfunction, 
cirrhosis and portal hypertension; and further 
investigations to determine disease activity and 
treatment eligibility.1,41,132,316 

People newly diagnosed with hepatitis B should 
therefore be assessed to determine: 

• the phase of infection and disease activity;
• the presence of cirrhosis or significant fibrosis; 
• the presence of coinfection (HIV, HDV and HCV); 
• immunity to hepatitis A (hepatitis A antibody 

[anti-HAV] immunoglobulin G [IgG]);
• comorbidities (e.g. alcohol use, smoking, 

overweight, diabetes, MAFLD or other causes of 
chronic liver disease); and

• the need for ongoing monitoring and HCC 
surveillance (noting any family history of HCC). 

6.6.1  Assessment of phase and disease activity

Assessment of the phase of infection is necessary 
to indicate whether the person has active disease 
and is therefore eligible for antiviral treatment. For 
those who are not eligible for treatment, the phase 
of infection will determine the required interval for 
regular review and monitoring. Levels of HBV DNA, 
HBeAg, anti-HBe and ALT are used to establish phase 
(see section 5).1,41,128,298 Although higher levels are 
reported as normal in some laboratories, an ALT level 
≥19 IU/L in women and ≥30 IU/L in men should be 
considered elevated (see section 5.2.2).40 

A single ALT level, whether normal or elevated, 
should be interpreted with caution, and follow-up 
testing should be arranged over a 3–6-month period 
(sequential ALT tests or liver function tests ordered 
3–6 months apart). A review of the person’s historical 
ALT test results before their diagnosis, if available, may 
also indicate a history of persistently raised ALT levels 

over a long period and inform treatment decisions. 
Patients may transition in and out of phases, and, 
even within a phase, viral loads and ALT levels may 
fluctuate. The rationale for repeated assessments 
is to more accurately determine the natural history 
of hepatitis B in the individual and thus inform the 
clinician of the need for antiviral therapy or ongoing 
monitoring.

6.6.2  Assessment of hepatic fibrosis
Treatment is recommended for anyone with CHB, 
cirrhosis and a detectable viral load (see section 7). 
These people should also undergo 6-monthly HCC 
surveillance with alpha-fetoprotein (AFP) testing 
and ultrasound because of a significantly increased 
risk of liver cancer. Assessing whether significant 
fibrosis or cirrhosis is present is therefore a crucial 
part of the initial assessment.1,41,132,316 In Australia, 
the requirement for a liver biopsy before starting 
antiviral therapy was removed in 2011, increasing 
access to treatment. A range of non-invasive tests to 
measure fibrosis, including serum panels and imaging 
modalities, have since been evaluated (Table 8). Liver 
biopsy continues to have a diagnostic role in hepatitis 
B if there are concerns about other underlying liver 
abnormalities.

6.6.2.1  Transient elastography and other imaging 
techniques
Liver stiffness can be measured by various techniques: 
transient elastography (TE), acoustic radiation force 
impulse (ARFI) elastography, shear wave elastography 
(SWE) using modified ultrasound probes and magnetic 
resonance elastography (MRE). 

TE, using a dedicated FibroScan® (Echosens, Paris) 
machine, is most widely used in Australia, although 
access is limited in regional areas. It is fast, simple, 
safe, well tolerated and has been extensively 

Recommendation 4

Evaluation of people with CHB infection should 
include repeated assessments (e.g. HBV serology, 
ALT, HBV DNA level) to determine phase of disease 
and requirement for antiviral treatment. (Evidence 
quality: High; Grade of recommendation: Strong)
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evaluated for hepatitis B and other forms of 
chronic liver disease. TE is now recommended 
in most Australian and international treatment 
guidelines.1,41,132,316 Liver stiffness is indicated by a 
numeric value between 2.5 and 75 kPa. TE is an easily 
performed, rapid bedside test, with an immediate 
read-out for clinical use. Limitations of TE include 
confounding effects of inflammatory activity, body 
habitus and steatosis on liver stiffness values.317 TE has 
reduced accuracy in lower stages of fibrosis, similar 
to blood-based biomarkers. Obtaining consistent TE 
readings depends on an experienced operator, variably 
defined as someone who has completed 100–500 
examinations.318,319 A standardised protocol should 
be used: the patient should have fasted for at least 
2 hours before being placed in the supine position, 

with the right arm in full abduction, and the reading 
taken in the midaxillary line with the probe tip placed 
in the 9th to 11th intercostal space.320 TE readings can 
be affected by a range of variables and need to be 
interpreted in context. In particular, ALT level should 
be noted at the time of TE examination, as hepatitis 
flares can increase TE readings, independent of liver 
fibrosis.321 

ARFI elastography uses radiation-forced impulses 
to measure liver stiffness while using B-mode 
ultrasonography. In contrast to TE, which has a 
fixed region of interest at a fixed insertion depth, 
ARFI elastography has a flexible region of interest 
at variable depths, which enables measurement in 
patients with ascites and obesity. A recent study 

Technical remarks

1. Typical requirements for valid TE readings include a minimum of 10 readings, success rate of measurements 
≥60% and an IQR to median ratio of ≤0.30.316

2. TE readings are continuous and overlap with fibrosis stages, so arbitrary “cut-offs” determine sensitivity and 
specificity. In people with CHB, TE performs best to exclude cirrhosis, with negative predictive values typically 
95%–100%.316

3. An XL probe is recommended for patients with BMI >30 kg/m2 or if the skin-to-capsule distance is >25 mm.320

Table 8. Diagnostic accuracy of non-invasive fibrosis tests in patients with chronic hepatitis B virus infection

Test ≥F2 fibrosis Cirrhosis

Cut-off AUROC
Sensitivity  

(%)
Specificity 

(%) Cut-off AUROC
Sensitivity 

(%)
Specificity 

(%)
Indirect markers
FIB-4 Index (high cut-off) 3.25 16.2 73.6

FIB-4 Index (low cut-off) 1.45–1.62 0.78 65 77 2.9–3.6 0.96 42 96

APRI (low cut-off) 0.5 0.79 84 41 1.5 0.75 54 78

APRI (high cut-off) 1.5 49 84 2 28 87

Direct markers
Hyaluronic acid 113–203 0.73 63–80 78–94

Hepascore 0.32 0.75 74 69 0.55 0.86 84 82

FibroTest 0.38 0.77 65 78 0.52 0.84 76 77

Imaging-based techniques
TE 5.8–8.8 0.88 80 82 9.0–16.9 0.96 83 87

ARFI 1.63 0.76 2 0.82

SWE 8.1 0.99 10.8 0.95

MRE 2.8 0.98 94 97 4.09 0.96 91 86
APRI = aspartate aminotransferase to platelet ratio index; ARFI = acoustic radiation force impulse; AUROC = area under the receiver operator 
curve; FIB-4 = Fibrosis-4; MRE = magnetic resonance elastography; SWE = shear wave elastography; TE = transient elastography.
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showed that advanced fibrosis is a predictor of non-
discordance between biopsy and ARFI. Similar to other 
studies, optimum cut-off values decreased in patients 
with normal ALT levels.229,322

SWE is a novel real-time two-dimensional elastography 
technique, which allows a quantitative estimate 
of liver stiffness in kilopascals during routine liver 
ultrasound. Further, overlapping elastography with 
regular B-mode ultrasonography allows precise choice 
of the region of interest, unlike TE. Two-dimensional 
SWE has also been shown to discriminate between 
advanced fibrosis (≥F3) and F4 fibrosis better than the 
Fibrosis-4 (FIB-4) Index and AST to platelet ratio index 
(APRI).323

MRE, a modified contrast technique developed to 
characterise the elasticity of tissues, is a non-invasive, 
reproducible, advanced diagnostic technique for 
staging hepatic fibrosis.324 In contrast to TE, MRE 
does not correlate with necroinflammatory scores or 
necroinflammation seen on biopsy, and its technical 
success rate is reported as 92.5%.317 MRE using three-
dimensional spin-echo echo planar imaging is a novel 
approach associated with a 2.2% failure rate and high 
diagnostic accuracy.325 Other magnetic resonance-
based imaging techniques to assess fibrosis, including 
diffusion-weighted imaging, dynamic contrast-
enhanced imaging and multiparametric imaging, are in 
development and await further validation.317

Recommendation 5

Non-invasive assessment of liver fibrosis should be 
performed in all people with CHB as part of initial 
assessment. (Evidence quality: High; Grade of 
recommendation: Strong)

6.6.2.2  Serum biomarkers

There are several indirect and direct non-invasive 
markers for predicting severity of fibrosis in patients 
with HBV infection. Multiple studies using a 
combination of these parameters have yielded useful 
non-invasive scores for fibrosis. Direct biomarkers that 
mirror the extracellular matrix turnover can be used 
to assess dynamic changes in liver fibrogenesis,326 for 
staging fibrosis but also theoretically for monitoring 
progression or regression. These markers have been 
studied individually and in panel combinations.

The APRI (https://www.mdcalc.com/ast-platelet-ratio-
index-apri) uses standard pathology test results, is 
easy to use and has been recommended by the WHO 
as a non-invasive test of fibrosis, especially in lower- 
and middle-income countries.298 The person’s AST 
level (in IU/L) as a fraction of the normal AST level is 
divided by platelet count (× 109/L) and multiplied by 
100 to produce a ratio. The APRI is well validated in 
multiethnic cohorts and in countries with high and low 
HBV prevalence.

The FIB-4 Index was initially derived from a cohort of 
patients with HCV–HIV coinfection327 and subsequently 
validated in people living with hepatitis B.328 FIB-4 is 
calculated using a combination of readily available 
blood test results and age, using the formula: (age 
[years] × AST [IU/L]) ÷ (platelets [109/L] × √ALT [U/L]). 
In a validation cohort of 668 people with hepatitis B, 
FIB-4 had an AUROC for cirrhosis of 0.926 (95% CI, 
0.906–0.945) and was superior to APRI (0.729; 95% 
CI, 0.690–0.767; P < 0.001). Similarly, the AUROC for 
severe fibrosis outperformed that for APRI (0.910; 
95% CI, 0.888–0.933 vs 0.702; 95% CI, 0.664–0.737; 
P < 0.001).328 The authors concluded that, using FIB-4, 
cirrhosis could be correctly diagnosed in 70.5% of 
people. In another study using data from two Phase 
III trials, FIB-4 correlated with increasing fibrosis 
(P < 0.001); however, there was considerable overlap 
in the calculated scores for each stage in fibrosis 
(according to the Ishak system).329 Most patients 
(173/195) with advanced fibrosis (Ishak score, 4–6) 
had FIB-4 scores below the cut-off value suggested in 
the original study.327 A systematic review and meta-
analysis evaluating both APRI and FIB-4 concluded 
that both scores were only moderately sensitive and 
accurate for identifying hepatitis B-related fibrosis.330 
In the summary data of 22 studies, including 6455 
patients, the mean area under the summary receiver 
operating characteristic curve (AUSROC) for detecting 
significant fibrosis with FIB-4 was only 0.76 (range, 
0.69–0.87). Similarly, the mean AUSROC of FIB-4 for 
detecting cirrhosis was 0.78 (range, 0.71–0.93).330

Hepascore is a patented test that comprises age, 
sex and levels of hyaluronic acid, bilirubin, gamma-
glutamyl transferase (GGT) and alpha-2-macroglobulin. 
It is an automated panel test that requires a single 
analyser and serum sample. A meta-analysis of the 
use of Hepascore in chronic liver disease included 

https://www.mdcalc.com/ast-platelet-ratio-index-apri
https://www.mdcalc.com/ast-platelet-ratio-index-apri
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21 studies, with 588 patients with HBV.331 Combining 
HBV studies, the mean adjusted AUROC was 0.83 for 
significant fibrosis, 0.91 for advanced fibrosis and 0.92 
for cirrhosis. 

The Enhanced Liver Fibrosis (ELF) panel combines 
hyaluronic acid, tissue inhibitor of metalloproteinase 1 
and aminoterminal propeptide of type III procollagen. 
In a study of 182 patients with HBV, when using 
the ELF test to identify severe fibrosis at cut-offs of 
9.08 and 9.94, 60% of patients would have correctly 
avoided liver biopsy, and 16% incorrectly.332 The 
AUROC values for any fibrosis and cirrhosis were 0.77 
and 0.83, respectively. An Asian study of 170 patients 
with HBV published the same year showed that the 
ELF test had an AUROC of 0.81 for predicting liver-
related events, which was higher than liver stiffness 
measured by TE and histological fibrosis grade.323 

Although not yet available in Australia, FibroTest is a 
patented test that combines five serum biochemical 
parameters (alpha-2-macroglobulin, apolipoprotein 
A1, haptoglobin, L-glutamyl transpeptidase and 
bilirubin). It is useful in ruling out CHB-related cirrhosis 
but has suboptimal accuracy in diagnosing significant 
fibrosis and cirrhosis.333 

Some tests have associated costs that limit their use 
in Australia. Nevertheless, where TE is unavailable, 
serum-based fibrosis tests should be used. APRI is 
most often recommended, as it is well validated, 
inexpensive and based on standard pathology test 
results. Whichever non-invasive fibrosis test is used, 
the results should not be relied on in isolation but 
should be interpreted in the context of other clinical 
parameters that may influence the result (e.g. ALT 
level, BMI, hepatic congestion, cholestasis).

6.6.2.3  Combination use of non-invasive tests

To increase the diagnostic accuracy of non-invasive 
tests, combined models using two or more tests 
have been tried. A dual approach combining either 
APRI or FIB-4 Index with liver stiffness measurement 
by FibroScan resulted in less than 4% of patients 
requiring a biopsy to confirm cirrhosis.334 A stepwise 
application of TE with APRI or FIB-4 Index in patients 
with HBV and ALT levels <5 × ULN found an increase 
in positive predictive value for cirrhosis, from 0.677 
to 0.808 and 0.724, respectively. A remarkable 76% 

of biopsies to confirm cirrhosis were avoided with 
this approach.335 A novel combination model called 
the LAW (liver stiffness, APRI, woman) index has been 
used in a training and validation cohort of 492 patients 
with HBV. The LAW index was a better predictor of 
necroinflammatory activity ≥A3 or fibrosis grade ≥F2 
than the APRI or TE alone in both groups (AUROC, 
0.862–0.870).336

6.6.2.4  Liver biopsy

In patients with HBV infection, liver biopsy is seen 
as the gold standard for assessing the degree of 
liver injury, including both inflammatory activity 
and fibrosis stage. Due to its invasive nature and 
potential complications, it is reserved for clinical 
situations where its results are anticipated to 
change management, such as when non-invasive 
investigations do not define the nature and severity 
of the HBV-related liver disease or in patients with 
comorbidities. In HBV infection, there is a varying 
degree of predominantly lymphocytic portal 
inflammation with interface hepatitis and spotty 
lobular inflammation in the liver. Inflammation is 
minimal in the HBeAg-positive and -negative infection 
phases but is pronounced in the HBeAg-positive 
chronic hepatitis phase. Liver biopsy can indicate 
bridging necrosis and confluent necrosis.147 The 
Knodell, Ishak and METAVIR histological systems 
are used to assess disease activity and treatment 
response.1,41 Additionally, a liver biopsy may be used 
to confirm HCC or identify the coexistence of other 
causes of liver injury. 

Despite its continued use, liver biopsy is far from 
an ideal standard. Its high cost, invasiveness, risk 
of complications and need for expert histological 
interpretation, as well as significant interobserver 
and sampling variability, limit its use in clinical 
practice.317 For this reason, liver biopsy is usually 
reserved for investigating persistent liver enzyme 
abnormalities only after other treatment is initiated, 
including dietary advice for patients with non-alcoholic 
steatohepatitis; reduction in alcohol intake if relevant 
and antiviral therapy for CHB, if indicated.337 Liver 
biopsy should only be performed by a trained operator 
who is able to provide an adequate specimen, and 
a histopathologist trained in hepatology should be 
available to report on the specimen.
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6.6.3  Assessment of coinfection 

Coinfection with HIV, HDV or HCV can increase 
liver injury and the risk of HCC. As management, 
particularly treatment recommendations, is different 
in people with coinfection, everyone with CHB 
infection should be tested for hepatitis D (anti-HDV), 
hepatitis C (anti-HCV) and HIV antibodies. 

People living with CHB should also be tested for 
hepatitis A virus (HAV) immunity (anti-HAV IgG) and 
offered vaccination if susceptible, as coinfection with 
HAV can precipitate a progression in liver disease, 
decompensation or fulminant hepatitis. 

6.6.4  Assessment of comorbidities 

Comorbidities, such as alcohol use, diabetes and 
MAFLD, can increase liver injury and the risk of HCC. 
A detailed history and assessment of risk factors and 
appropriate screening according to preventive health 
guidelines should be conducted. This should include 
a detailed family history, including cancer history; 
personal history of alcohol consumption and smoking; 
and an examination, including measurement of blood 
pressure and BMI. Consideration should be given to 
screening for diabetes.338

6.7  Monitoring and surveillance

6.7.1  Monitoring when not receiving antiviral 
therapy

Everyone with CHB infection who is not receiving 
treatment requires monitoring.1,41,61 The aim of 
monitoring is to identify a change in clinical status — 
a rise in either ALT or HBV DNA level — which may 
indicate progression to active disease or cirrhosis 
(requiring initiation of antiviral therapy in either 
case) or early detection of HCC. People undergoing 
monitoring who are not receiving treatment are 
usually in the immune control or immune tolerant 
phase of disease and should have no evidence of 

cirrhosis on initial assessment. As with all chronic 
diseases, retaining people in care over their lifespan 
is challenging because of a range of patient, health 
care worker, health service, community, economic and 
logistical factors. This is particularly the case if people 
living with hepatitis B are not receiving treatment and 
the benefits of ongoing monitoring have not been 
adequately explained in a way that resonates with 
them. 

Regular monitoring of people not receiving treatment 
is recommended to comprise at least an annual 
check of HBV DNA level and 6-monthly liver function 
tests, with or without 6-monthly ultrasound and AFP 
testing for HCC surveillance.339 The evidence base for 
monitoring is limited and based on cohort studies 
looking at rates of progression of liver disease.298 
The current intervals of assessment are based on an 
understanding of the time taken to develop significant 
liver injury. In the Australian context, the intervals 
are constrained by the Medicare benefits assigned 
to testing, particularly for HBV DNA testing, which is 
restricted to a yearly testing rebate for people not 
receiving treatment.64 

Ideally, testing should be opportunistic and flexible, 
particularly in remote and rural settings and in 
populations such as Aboriginal and Torres Strait 
Islander people, who may have limited access to 
culturally appropriate health care. 

6.7.2  Frequency of fibrosis assessment when not 
receiving antiviral therapy

Fibrosis assessment for people living with CHB 
infection and not receiving treatment is recommended 
to occur at regular intervals. After initial assessment 
at baseline, international recommendations advise 
annual assessment of fibrosis, by calculation of APRI 
score or an alternative method.298,300,340 Consideration 
should be given to repeating a fibrosis assessment for 
people who have re-engaged in care after being lost 
to follow-up or having missed routine 6-monthly liver 
function tests or annual HBV DNA tests. 

Without being too prescriptive, it seems reasonable 
for people with CHB who are HBeAg-negative and 
have an HBV DNA level <2000 IU/mL (who are not 
receiving treatment) to undergo assessment of fibrosis 
at 2-yearly intervals with TE, or APRI if TE is not 
available. In people with CHB who are HBeAg-positive, 

Recommendation 6

Liver biopsy should only be considered when it 
influences management (e.g. uncertainty regarding 
the staging of fibrosis or coexistent pathologies). 
(Evidence quality: High; Grade of recommendation: 
Strong)
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or HBeAg-negative with an HBV DNA level greater 
than 2000 IU/mL, assessment of fibrosis should occur 
more frequently (yearly). Those from either group 
who miss routine follow-up should be reassessed once 
re-engaged with care. 

6.7.3  Assessment of HCC risk and need for 
surveillance

As discussed in detail in section 8.1.1, an important 
aspect of monitoring patients living with hepatitis B 
is assessing their risk of developing HCC and, where 
indicated, entering those at increased risk into an HCC 
surveillance program. In essence, HCC surveillance 
comprises 6-monthly ultrasound, with or without AFP 
testing, and is required for all patients with cirrhosis 
and other populations with an annual HCC incidence 
greater than 0.2%.

Despite clear guidelines regarding who should undergo 
HCC surveillance, rates remain low, with optimal 
participation estimated to be 1.7%–25% in Australia 
and overseas.340-343 Many factors contribute to low 
participation rates, including: 

• health system factors; 
• low enrolment in care for CHB;344 
• clinicians not ordering tests for those in care;342 
• upfront and hidden costs related to attending 

medical appointments; 

• logistical challenges, including access for people 
in rural and remote areas; and 

• lack of culturally appropriate information that 
outlines the benefits and risks of HCC surveillance 
in a way that resonates with people with CHB and 
empowers them to make good choices.340,345-347

Several tools are available for clinicians to 
identify individuals at increased risk of HCC (see 
section 8.1.1.1). They combine history, clinical 
findings, laboratory test results and liver stiffness 
measurements to estimate risk and are often 
population- or region-specific. These tools have not 
been validated in the context of HCC risk in Australia, 
where there is a more diverse population affected 
by CHB,348 but they may be relevant to individual 
patients.214,349,350

HCC can also develop in patients without cirrhosis 
after HBsAg seroconversion. Independent predictors 
include being male or aged 50 years or older or having 
pre-existing cirrhosis at the time of seroconversion. 
In a retrospective cohort study of people with HBsAg 
seroconversion attending a Korean tertiary centre, 
the annual incidence of HCC was 2.85% and 0.29% in 
people with and without cirrhosis, respectively.351 In 
the non-cirrhotic group, the annual incidence of HCC 
was greater in men than women (0.4% vs 0%), with a 
hazard ratio of 8.96 (95% CI, 1.17–68.80; P = 0.04) for 
development of HCC in men.351
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7  Treatment

7.1  Goals of treatment
The primary goals of treatment are to improve 
both quality of life and survival of people with HBV 
infection, in addition to achieving a reduction in HBV 
transmission. These goals can be achieved through 
sustained HBV suppression, which reduces the risk of 
liver disease progression, the risk of HCC development 
and HBV infectivity.

Achieving these goals must take both viral and patient 
factors into account, including an appreciation of the 
natural history of the disease (see section 5) and a 
comprehensive patient assessment (see section 6.5). 
Despite its potential benefits, treatment uptake in 
Australia remains well below national targets, with 
modelling suggesting less than 10% of all people with 
CHB infection receive antiviral treatment, well short 
of the WHO treatment target of 20% for Australia (see 
section 4.2).28,38

7.2  Treatment endpoints
Various definitions of HBV cure have been 
proposed.352,353 Virological cure is defined as 
eradication of HBV from the blood and liver. Although 
this is the ultimate goal of HBV therapies, it is 
unachievable because of the persistence of HBV 
cccDNA within the nucleus of hepatocytes after 
hepatocyte infection. The cccDNA can persist in the 
hepatocyte despite long-term viral suppression, even 
in the presence of HBsAg loss and the development 
of anti-HBs. The persistence of cccDNA allows for 
HBV reactivation under immunosuppressive states. 
However, functional cure of HBV is achievable after 
long-term treatment in a small proportion of patients: 
3%–7% of those treated with peginterferon and 
1%–12% of those treated with nucleos(t)ide analogue 
(NA) therapy.354-359 It is defined as a sustained loss of 
HBsAg with or without development of anti-HBs, in 
conjunction with an undetectable serum HBV DNA 
level. 

Pharmacotherapy is not recommended for all patients 
with CHB infection because a virological cure is not 

yet possible, and a functional cure is achieved in only 
a minority of patients. Although pharmacotherapy 
is generally safe, and virological suppression can 
be reliably achieved with NA therapy, long-term 
treatment is required with NAs and can be associated 
with side effects and complications. Peginterferon is 
used infrequently but provides another treatment 
option for selected patients who are interested in a 
finite duration of therapy and are willing to accept the 
side effect profile. All approved treatment strategies 
aim to suppress HBV replication, to reduce hepatic 
inflammation and prevent progressive liver injury. The 
current suggested endpoint of antiviral treatment is 
HBsAg seroclearance, which has good off-treatment 
durability and is associated with improved disease 
outcomes. 

Therefore, therapy should generally be directed 
towards patients at risk of developing complications 
of CHB infection, including those with evidence of 
hepatic fibrosis or at higher risk of developing HCC. 
However, additional factors to be considered when 
determining when and how to commence therapy for 
HBV infection include: 

• patient preference; 
• risk of transmission, such as in health care 

workers or patients with high-risk behaviour for 
transmission (see Table 4); 

• pregnancy and family planning; 
• extrahepatic manifestations of HBV; and 
• other relevant patient comorbidities or 

coinfections. 

7.3  Overview of antiviral agents for 
chronic hepatitis B
Available treatments for HBV infection are shown in 
Table 9. Oral NAs with a high barrier to resistance — 
namely, entecavir, tenofovir disoproxil and tenofovir 
alafenamide (TAF) — are the recommended first-line 
treatments for people with CHB infection (Table 10). 
Peginterferon may also be considered in selected 
patients (Table 10). In 2018, most people who received 
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treatment for CHB infection through the PBS were 
prescribed first-line monotherapy with either entecavir 
(58.2%) or tenofovir disoproxil (35.1%). A small 
proportion of people were prescribed lamivudine 
(5.4%), and only 0.4% received peginterferon.28,87

7.4  Agents recommended for first-line use 
in Australia

7.4.1  Nucleos(t)ide analogues
The three preferred oral agents are the nucleoside 
analogue entecavir and the nucleotide analogues 
tenofovir disoproxil and TAF, although the latter is not 
yet available on the PBS for HBV mono-infection.360 

Table 9. Antiviral therapies for hepatitis B virus infection

Drug Dosage (adults) and 
route of administration

Duration of 
treatment

Pregnancy category Potential important  
side effectsFDA TGA

PBS-listed drugs

Entecavir 0.5 mg daily, or
1 mg daily,* oral

Indefinite C B3 Rare:
• Lactic acidosis (patients with 

decompensated cirrhosis only)

Tenofovir disoproxil 
(TD)

TD fumarate 300 mg, or
TD maleate 300 mg, or
TD phosphate 291 mg
daily, oral

Indefinite B B3 Uncommon:
• Nephropathy
• Reduced bone mineral density
Rare:
• Fanconi syndrome
• Lactic acidosis†

Peginterferon alfa-2a 180 µg weekly,  
subcutaneous injection

48 weeks C B3 Common:
• Influenza-like symptoms
• Fatigue
• Mood disturbance
• Cytopenia
Uncommon:
• Autoimmune disorders (most 

often thyroid dysfunction)

Drugs that are recommended but not PBS-listed

Tenofovir alafenamide‡ 25 mg daily, oral Indefinite na na Rare:
• Lactic acidosis†

Drugs that are not recommended

Lamivudine 100 mg daily, oral Indefinite C B3 Rare:
• Pancreatitis
• Lactic acidosis†

Adefovir 10 mg daily, oral Indefinite C B3 Uncommon:
• Acute renal failure
Rare:
• Fanconi syndrome
• Lactic acidosis†

FDA = US Food and Drug Administration; na = not applicable; PBS = Pharmaceutical Benefits Scheme; TGA = Therapeutic Goods 
Administration.
* The dosage of entecavir should be increased to 1 mg daily for people with chronic hepatitis B who have decompensated cirrhosis and/or 
are lamivudine-experienced. Tenofovir is preferred for people who are lamivudine-experienced. 
† All nucleos(t)ide analogues carry a warning in their product information about lactic acidosis and severe hepatomegaly, but these adverse 
events were observed among people with HIV receiving older nucleoside analogues (e.g. stavudine and didanosine) and have not occurred 
among people with chronic hepatitis B infection in clinical trials.
‡ Tenofovir alafenamide was recommended for PBS listing by the Pharmaceutical Benefits Advisory Committee in March 2017 but, at time 
of writing, is not yet available through the PBS for hepatitis B mono-infection.
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The main advantages of treatment with a potent 
NA are predictable long-term high antiviral efficacy 
(achieving undetectable serum HBV DNA levels) and a 
favourable safety and tolerability profile. These agents 
can be safely used by almost all patients with HBV 
infection, and they are the only options for people 
with decompensated liver disease, extrahepatic 
manifestations or acute hepatitis B or who have had a 
liver transplantation. NAs are also the only option for 
preventing HBV reactivation (e.g. in people receiving 
immunosuppression). In conjunction with hepatitis 
B immunoglobulin (HBIG) and HBV vaccination, they 
form an important part of the strategy for preventing 
vertical HBV transmission from mothers with a high 
viral load to their infants (see section 9.1). 

In randomised clinical trials comparing entecavir, 
tenofovir disoproxil and TAF, there was no significant 
difference in HBV DNA suppression (>90%), HBeAg 

seroconversion (12%–34%) or HBsAg loss (<1%).360-364 
Long-term viral suppression by tenofovir disoproxil 
or entecavir can result in histological improvement 
(including regression of cirrhosis) and reduction in the 
incidence of cirrhosis, decompensated liver disease, 
liver transplantation and HCC.365-369 A sustained off-
treatment response is uncommon, and long-term 
therapy should be anticipated, particularly among 
people with HBeAg-negative infection.

The choice of NA should consider patient factors, 
including liver disease stage, pregnancy or family 
planning, prior NA exposure and comorbidities 
(Table 11). Although it is clear that treatment with 
NAs reduces risk of HCC among people with HBV 
infection, the data are conflicting as to whether 
one agent (tenofovir or entecavir) is superior to the 
other in lowering this risk.370-373 A recent systematic 
review and meta-analysis suggests that the HCC 

Table 10. Comparison of treatment strategies for chronic hepatitis B infection

Peginterferon Nucleos(t)ide analogue*

Aim of treatment strategy Induction of long-term immune control 
with finite treatment

Control of hepatitis and prevention of disease 
progression by inhibiting viral replication

Viral suppression Variable High

Tolerability Low High

Drug administration Weekly subcutaneous injection Daily oral

Treatment duration Finite (maximum 48 weeks) Indefinite

Risk of viral resistance No None to minimal†

Contraindications Yes 
(including decompensated liver disease 
and comorbidities)

No 
(drug selection and dose adjustment may be 
required)‡

Long-term safety concerns Rare 
(persistence of neuropsychiatric and 
autoimmune adverse events)

Possible for tenofovir only 
(renal and bone disease)

Effect on HBeAg loss Moderate
(dependent on baseline characteristics)

Low to moderate
(increases with duration of therapy)

Effect on HBsAg loss Uncommon
(dependent on baseline characteristics)

Very rare
(HBeAg-positive > HBeAg-negative)

HBeAg = hepatitis B e-antigen; HBsAg = hepatitis B surface antigen.
* Entecavir, tenofovir alafenamide (TAF) or tenofovir disoproxil. 
† No in vivo resistance to tenofovir or TAF has been detected to date.
‡ Dose adjustments in patients with an estimated glomerular filtration rate <50 mL/min/1.73 m2 are required for all nucleos(t)ide analogues, 
except TAF (no dose recommendation for TAF in patients with creatinine clearance <15 mL/min who are not receiving haemodialysis).
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risk reduction is likely to be equivalent for both 
drugs, providing reassurance that either tenofovir or 
entecavir is appropriate therapy for achieving HCC risk 
reduction.374

7.4.1.1  Entecavir

Entecavir, a purine-derived nucleoside analogue, 
has potent antiviral activity (Table 12), excellent 
tolerability and a very low risk of drug resistance in 
people who are NA-naive; entecavir resistance may be 
seen in about 1% of patients at 5 years.375 However, 
due to the high rates of entecavir resistance that have 
been observed in up to 50% of lamivudine-refractory 
patients after 5 years of treatment,375 entecavir is 
not the preferred agent for people with lamivudine-
resistant HBV infection. Few side effects are reported 
with its use, with the most common being fatigue 
(<10%) and headache (<10%). The recommended 
dose of entecavir is 0.5 mg daily for people who 
are treatment-naive or 1 mg daily for patients with 
lamivudine resistance or hepatic decompensation. It 
should be taken on an empty stomach, 2 hours before 

or after a meal. Entecavir requires dose adjustment in 
certain circumstances, including renal impairment and 
decompensated liver disease. 

7.4.1.2  Tenofovir 

In Australia, the three formulations of tenofovir 
disoproxil (and their daily doses) are tenofovir 
disoproxil fumarate (TDF; 300 mg), tenofovir disoproxil 
maleate (300 mg) and tenofovir disoproxil phosphate 
(291 mg). There is no evidence of differences in 
efficacy or side effects between these preparations, 
and studies have shown them to be bioequivalent.376

TDF, an acyclic adenine nucleotide, can be used as 
first-line therapy in people who are treatment-naive, 
who have had prior exposure to HBV treatment or 
who have developed drug resistance to other NAs. 
Although generally very safe, long-term administration 
of TDF may be associated with acute kidney injury, 
chronic renal disease, proximal tubular dysfunction 
and decreased bone mineral density; there have 
also been case reports of Fanconi syndrome among 
people with HBV mono-infection.377,378 In general, 
development of renal dysfunction has been 
uncommon (<2%) among participants in clinical 
trials and observational cohort studies, particularly 
in those who are treatment-naive.365,378,379 However, 
results of individual studies may be conflicting.378 In 
a meta-analysis of 1300 people with CHB infection, 
there was no statistically significant difference 
between entecavir and tenofovir with regard to 
renal safety profile (including serum creatinine level, 
estimated glomerular filtration rate [eGFR], and serum 
phosphate level), but the duration of observation in 
the included studies was short (median, 18 months).369 
On-treatment monitoring of serum creatinine level, 
eGFR and serum phosphate level is recommended to 
detect and avoid progressive renal injury. 

TAF, a prodrug of tenofovir with lower peripheral 
blood concentrations, appears to be as effective for 
virological suppression as tenofovir disoproxil and 
may be associated with less renal and bone toxicity 
(using sensitive biomarkers of renal function and 
bone turnover).361,362 However, long-term safety data 
for TAF are unavailable. TAF is used in HIV antiviral 
therapy and is not yet available on the PBS for HBV 
monotherapy. The recommended daily dose of TAF is 
25 mg. 

Table 11. Considerations in selection of recom-
mended nucleos(t)ide analogue

Factor to be considered Entecavir Tenofovir 
disoproxil*

Prior exposure to nucleoside 
analogues†  
At risk of or with confirmed 
bone disease‡  
At risk of or with confirmed 
renal disease§ ¶ 
Pregnancy  
Decompensated cirrhosis  
* There are three formulations of tenofovir disoproxil (TD):  
TD fumarate (300 mg), TD maleate (300 mg) and TD phosphate 
(291 mg). Tenofovir alafenamide, a preparation used in HIV 
antiviral therapy, is not yet available on the Pharmaceutical 
Benefits Scheme for hepatitis B virus monotherapy.
† For patients with prior adefovir monotherapy, entecavir is the 
drug of choice.
‡ This may include chronic steroid use (or other medications that 
affect bone density), history of fragility fracture or osteoporosis.
§ This may include an estimated glomerular filtration rate (eGFR) 
<60 mL/min/1.73 m2, albuminuria (30 mg albumin/24 h or 
moderate dipstick proteinuria), low phosphate level (<2.5 mg/dL) 
or haemodialysis.
¶ Entecavir dose needs to be adjusted if eGFR is  
<50 mL/min/1.73 m2.
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7.4.1.3  Other nucleos(t)ide analogues

Lamivudine, adefovir and telbivudine are no longer 
recommended as first-line therapies in Australia or by 
the WHO, but they may still be prescribed. For people 
using these antiviral agents, which have a lower barrier 
to the development of drug resistance, a rising ALT 
or HBV DNA level may indicate resistance (or non-
adherence). Confirmed drug resistance should prompt 
a change of antiviral therapy, with preference for 
tenofovir disoproxil, given the potential for resistance 
to entecavir in patients with previous lamivudine 
exposure (see section 7.11). 

7.4.2  Peginterferon

Subcutaneous injection of peginterferon alfa for 48 
weeks remains a treatment option for people with 
CHB infection, although in practice this therapy is 
rarely employed.28 The exact mechanism by which 
interferon has an antiviral effect is not clear, but it is 
believed to have both direct antiviral (degradation 
of cccDNA and viral messenger RNA and inhibition 
of viral DNA) and host immunomodulatory (boosting 
host immune response against infected hepatocytes 
and facilitating viral clearance) effects.385 The rationale 
for its use is induction of long-term immunological 
control with treatment of finite duration; up to 30% of 
people with HBeAg-positive CHB infection will achieve 
HBeAg seroconversion up to 6 months after the end 

of treatment, and a small proportion achieve HBsAg 
loss or seroconversion.354-356 Overall, the response 
rates for interferon are modest, highly variable and 
associated with an unfavourable safety and tolerability 
profile. Contraindications (including decompensated 
liver disease, pregnancy and comorbidities) and side 
effects (including influenza-like symptoms, fatigue, 
bone marrow suppression, thyroid dysfunction and 
autoimmunity, and neuropsychiatric disturbance) limit 
its use.354-356

Assessment of pre-treatment patient characteristics 
(including disease activity, HBV genotype, liver 
disease stage, HBV DNA level and HBeAg status) can 
help select those who are more likely to respond to 
interferon therapy. Baseline predictors of response 
include genotype A infection, lower HBV DNA 
level (<20,000,000 IU/mL) and higher ALT level 
(>2 × ULN).354-356 In general, HBeAg-positive individuals 
are more likely to respond to treatment than those 
who are HBeAg-negative. To limit toxicity and avoid 
treatment futility, on-treatment predictors and the 
application of stopping rules at 12 or 24 weeks are 
useful additional tools to individualise the treatment 
strategy. Lack of suppression of HBV DNA by 6 months 
is usually indicative of non-response, and treatment 
may then be discontinued. Peginterferon should only 
be considered for patients who do not wish to receive 
long-term treatment and those who are more likely to 

Table 12. Comparison of viral and biochemical responses for tenofovir and entecavir

Time point Response type HBeAg status Tenofovir References Entecavir References
48 weeks Virological 

response*
Negative 93.2% Marcellin et al380 90.2% Lai et al381

Positive 76.1% 94.9% Chang et al382

Biochemical 
response†

Negative 76.3% 77.8% Lai et al381

Positive 68.0% 68.4% Chang et al 382

240 weeks Virological 
response

Negative 89.6% Liang et al383 95.0% Lee et al384

Positive 84.5% 93.6% Chang et al357

Biochemical 
response

Negative 87.5% 87.5%‡ Lee et al384

Positive 80.4% 76.9% Chang et al357

ALT = alanine aminotransferase; HBeAg = hepatitis B e-antigen.
* Virological response defined as plasma hepatitis B virus DNA level <69 IU/mL.
† Biochemical response defined as ALT level <34 IU/L in women and <43 IU/L in men, when baseline level was above this. 
‡ Only 96-week ALT normalisation data presented.
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have a favourable response (i.e. people with HBeAg-
positive CHB infection, HBV genotype A, lower HBV 
DNA level and elevated ALT level).

7.5  When and why to start antiviral 
therapy
When determining eligibility and appropriateness 
for hepatitis B treatment, it is necessary to first 
characterise the phase of infection and the severity 
of hepatic fibrosis (see section 6.5). As discussed in 
section 5, people with HBV infection may transition 
in and out of phases, and a period of re-evaluation 
and repeated assessment may be warranted before 
therapy is initiated (see Recommendation 4). 

The indications for treatment are based on three 
parameters: serum HBV DNA level, serum ALT level 
and liver disease stage (assessed by non-invasive 
methods or liver biopsy). In people without cirrhosis, 
HBeAg-negative and HBeAg-positive phases of 
CHB infection have different thresholds for starting 
therapy, whereas everyone with CHB and cirrhosis 
should be treated with antiviral therapy (generally 
NAs). The endpoint of treatment is suppression of 
viral replication, with seroconversion from HBeAg to 
anti-HBe; HBeAg seroconversion is associated with a 
durable response in 50%–90% of people.

Other factors that influence the decision to start 
treatment include the individual’s age, health status, 
risk of HBV transmission, family history of HCC 
(see section 8.1.1.1) or cirrhosis, and extrahepatic 
manifestations.1

The aim of treatment is to prevent disease progression 
or the development of HCC. Response to treatment is 
monitored by measurement of HBV DNA levels, with 
the aim of full suppression of viral replication. HBV 
DNA has been shown to be the strongest predictive 
marker for disease progression and outcomes, 
including progressive liver fibrosis and the risk of HCC.1

7.5.1  HBeAg-positive chronic hepatitis B (phases I 
and II)

7.5.1.1  Phase I: immune tolerant (HBeAg-positive 
chronic infection) 

The first phase of CHB (HBeAg-positive chronic 
infection or immune tolerant) is characterised by 
HBeAg positivity and high levels of HBV DNA (often  
>1 million IU/mL), without elevation of serum ALT 
levels. As discussed in section 5.2.2, the definition 
of elevated ALT level varies across international 
guidelines,1,41,128,132 but in this consensus statement, 
the ULN is considered to be 19 IU/L for women and 
30 IU/L for men. As the immune tolerant phase is 
generally associated with low rates of liver fibrosis 
progression and HCC development,158,386 we support 
the international guideline recommendations against 
routine use of antiviral therapy for patients in this 
phase of infection, based on cost of therapy and lack 
of proven benefit in reducing HCC occurrence.1,128,132 

Older age, male sex and low platelet count are 
independent predictors of clinical events in the 
immune tolerant phase.221 This suggests there may be 
a subgroup of patients who could benefit from HBV 
therapy (Table 13), although, on careful evaluation, 
many of these patients have evidence of raised 
ALT levels or risk factors for occult liver fibrosis and 
cofactors such as alcohol use, coinfection and MAFLD. 
This highlights the importance of careful evaluation 
and reassessment of adults in the immune tolerant 
phase.387 Another potential reason to treat patients 
in this phase is viral suppression, to reduce the risk of 
transmission. This is particularly relevant for patients 
with high-risk behaviour for HBV transmission and for 
health care workers with CHB infection. Confirmed 
and persistent viral suppression to HBV DNA levels 
<200 IU/mL is required for health care workers who 
perform exposure-prone procedures, as per national 
guidelines.95 

Recommendation 7

The treatment of people with HBeAg-positive 
chronic infection characterised by persistently 
normal ALT is not routinely recommended. Antiviral 
therapy may be considered in certain circumstances 
(Table 13). (Evidence quality: Moderate; Grade of 
Recommendation: Strong)
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7.5.1.2  Phase II: immune clearance (HBeAg-positive 
chronic hepatitis)

In the second phase of CHB (HBeAg-positive chronic 
hepatitis or immune clearance), there is intermittent 
or persistent elevation in serum ALT level, which puts 
the individual at risk of developing progressive fibrosis 
and eventually cirrhosis. For this reason, patients who 
persistently fulfil eligibility criteria are considered 
appropriate for antiviral therapy. Many patients will 
have no symptoms, despite occasional significant 
elevations in ALT level (“flares”), reaffirming the 
importance of periodic review and reassessment for 
treatment eligibility.

For people with HBeAg-positive chronic hepatitis, the 
PBS-listed treatment options are entecavir, tenofovir 
disoproxil and peginterferon. Selecting an antiviral 
regimen requires consideration of both host and viral 
factors. In considering HBV treatment initiation and 
choice of agent, the patient’s age, comorbidities, risk 
of HBV transmission, family history of HCC or cirrhosis, 
and extrahepatic manifestations should be considered.

For most people, treatment with entecavir or 
tenofovir disoproxil is optimal because of their 
high efficacy, excellent safety profile and ease of 
administration.361-364 For NA therapy, treatment 
cessation can be considered 12 months after HBeAg 
seroconversion, with subsequent monitoring for viral 
relapse. A systematic review showed pooled durable 
rates of virological remission at 12 and 24 months 
after NA discontinuation of 63% and 53%, respectively, 
in patients with HBeAg-positive CHB infection.393 As 
relapse is common, NA treatment duration is often 
indefinite.

Treatment with peginterferon requires careful patient 
selection. For people considering this treatment, 
pre-treatment predictors of response include low HBV 
DNA levels, high serum ALT levels (>2 × ULN), HBV 
genotype (A > B > C > D) and high activity scores on 
liver biopsy.354-356 Substantial on-treatment declines 
in quantitative HBsAg level and HBV DNA level (at 
Week 12 and Week 24) can aid with predicting 
which individuals are more likely to undergo 
HBeAg seroconversion and, conversely, can identify 
patients for whom continuation of therapy is futile. 
Measurement of quantitative HBsAg is becoming 
increasingly available in Australian laboratories.311 

Table 13. Circumstances in which antiviral therapy 
may be considered for people with HBeAg-positive 
chronic infection*

Increased risk of HCC development (e.g. first-degree family 
history of HCC)

Age >35 years

Coinfection (e.g. HBV with HDV or HCV)

Prevention of HBV transmission to others (e.g. health care 
workers)

Extrahepatic manifestations of HBV (see Recommendation 
19)

Concurrent liver disease (e.g. MAFLD, alcohol-related liver 
disease)

HBeAg = hepatitis B e-antigen; HBV = hepatitis B virus; 
HCC = hepatocellular carcinoma; HCV = hepatitis C virus; 
HDV = hepatitis delta virus; MAFLD = metabolic (dysfunction)-
associated fatty liver disease.
* Not all the circumstances listed (for consideration under 
Recommendation 7) are reimbursed under the Pharmaceutical 
Benefit Scheme. Recommendation 7 does not include people 
with cirrhosis (covered in Recommendation 10) and other 
settings in which antiviral therapy is strongly recommended.

Technical remarks

1. As commonly used risk-based algorithms 
have not targeted the immune tolerant 
population, quantification of the risk of HCC or 
liver disease progression in this population is 
difficult.139,214,388-390

2. A common strategy is to start antiviral 
therapy in patients in the immune tolerant 
phase when they are over the age of 30–40 
years and therefore exhibit “delayed” HBeAg 
seroconversion and have a higher risk of 
cirrhosis development.163,227,391 

3. Patients who have evidence of significant 
hepatic fibrosis or a family history of HCC 
should also be considered for antiviral therapy, 
although whether a significant family history 
of HCC relates to age, biological relationship 
or number of affected relatives remains to be 
determined.392

4. In the Australian context, the current PBS listing 
for NAs is limited to patients with cirrhosis 
or evidence of liver injury, shown either by 
confirmed elevated serum ALT level or liver 
biopsy.
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Treatment with peginterferon is for a maximum of 48 
weeks.

7.5.2  HBeAg-negative chronic hepatitis (phases III 
and IV)

Patients with HBeAg-negative chronic infection should 
undergo regular monitoring of ALT and HBV DNA levels 
to detect the 10%–20% who will develop more active 
disease and meet criteria for treatment in the longer 
term. Patients should also be evaluated for severity 
of liver fibrosis or presence of cirrhosis and undergo 
appropriate HCC surveillance, according to the 
Australian HCC consensus statement.339

7.5.2.1  Phase III: immune control (HBeAg-negative 
chronic infection)

In the third phase of CHB (HBeAg-negative chronic 
infection or immune control), viral loads fall below 
2000 IU/mL and the ALT level remains within the 
normal range. Consequently, progression of liver 
disease is uncommon. Patients in this phase are not 
generally eligible for antiviral therapy but need to 
undergo regular evaluation to determine movement 
into phase IV (or back into phase II).

7.5.2.2  Phase IV: immune escape (HBeAg-negative 
chronic hepatitis)
The fourth phase of CHB (HBeAg-negative chronic 
hepatitis or immune escape) is characterised by HBeAg 
negativity, raised levels of HBV DNA (>2000 IU/mL) and 
ALT, and at least moderate liver necroinflammation 
or fibrosis. This phase is associated with progression 

to cirrhosis and HCC. Treatment is recommended for 
patients in the immune escape phase. 

7.5.3  Hepatitis B and cirrhosis

People living with hepatitis B infection who are 
identified as having cirrhosis are at risk of hepatic 
decompensation and at significantly increased risk 
of developing HCC. Treatment with antiviral therapy 
reduces the risk of liver disease progression or HCC 
and should be offered to all individuals with cirrhosis. 

7.6  Choice of antiviral therapy
For most people, treatment with a potent NA, such as 
entecavir or tenofovir disoproxil, is optimal because 
of their high efficacy, excellent safety profile and ease 
of administration.361-364 Resistance to tenofovir has not 
been reported in vivo, and resistance to entecavir is 
infrequently encountered. Both these drugs therefore 
offer a high barrier to formation of resistance.

As HBsAg loss is rare in patients with HBeAg-negative 
CHB, NA therapy is usually given long term.1 Patients 
with HBeAg-negative infection can safely stop 
taking NAs if they achieve HBsAg loss. Although NA 
discontinuation is more established in patients with 
HBeAg-positive infection, there is evidence that NAs 
can be discontinued in HBeAg-negative patients, 
provided they have had prolonged viral suppression 
with NA therapy.393 The probability of durable off-NA 
virological remission in patients with HBeAg-negative 
CHB is related to the duration of on-therapy virological 
remission and is significantly higher in patients 
who remained in virological remission under NAs 

Recommendation 8

In people with HBeAg-positive chronic hepatitis, 
antiviral therapy is indicated when HBV DNA is 
>20,000 IU/mL and ALT is persistently elevated or 
there is evidence of fibrosis. (Evidence quality: High; 
Grade of recommendation: Strong)

Recommendation 9

In people with HBeAg-negative chronic hepatitis, 
antiviral therapy is indicated when HBV DNA is 
>2000 IU/mL and ALT is persistently elevated or 
there is evidence of fibrosis. (Evidence quality: High; 
Grade of recommendation: Strong)

Technical remarks

1. Due to the varying methods of fibrosis 
assessment that are available in Australia, the 
level of fibrosis necessary to consider initiating 
treatment has not been specifically defined. 
Clinician judgement should be used.

Recommendation 10

All people with cirrhosis and any detectable HBV 
DNA, regardless of ALT levels, should be treated with 
antiviral therapy. (Evidence quality: High; Grade of 
recommendation: Strong)



Australian consensus recommendations for the management of hepatitis B infection

50   back to contents

for >24 months, compared with ≤24 months.393 A 
systematic review of the discontinuation of NA therapy 
in patients with CHB indicated that the pooled durable 
rates of virological remission at 12 and 24 months after 
NA discontinuation in HBeAg-negative patients were 
only 44% and 31%, respectively.393,394 Furthermore, 
there is potential for severe HBV reactivation after 
cessation of NA therapy, characterised by ALT levels 
>5–10 × ULN, associated with the development of 
jaundice or hepatic decompensation. For this reason, 
close follow-up of patients is required after cessation 
of NA therapy, and we do not recommend NA therapy 
be discontinued in patients with cirrhosis. 

For treatment-naive patients aged over 60 years 
with bone or renal disease, treatment with entecavir 
is preferable.1 Treatment with peginterferon is 
rarely used in this group because of the high risk 
of relapse and significant side effects.355 Treatment 
with peginterferon is for a maximum of 48 weeks 
and is contraindicated in patients with hepatic 
decompensation.

7.7  Preparing people for hepatitis B 
therapy
Given the complicated and dynamic natural history 
of hepatitis B, together with multiple therapeutic 
options and the likely long duration of NA therapy, it 
is imperative that people living with hepatitis B are 
given appropriate counselling on the therapy options, 
duration of therapy and likely short- and long-term 
adverse effects. Clearly communicating these aspects 
of therapy will strengthen the clinician–patient 

relationship and assist in the patient’s understanding 
and adherence to proposed therapies.

7.7.1  Cultural considerations in treatment 

Different cultural understandings and low levels of 
health literacy regarding CHB have been identified 
in Aboriginal and Torres Strait Islander people 
from several communities around Australia.395,396 
Other Australian populations for whom English is 
not a first language also have knowledge gaps and 
misconceptions about CHB.397-399 In a study among 
migrants and refugees living with CHB in Melbourne, 
90% of people did not understand the associated risk 
of cancer and had common misconceptions about HBV 
transmission, including believing that it is transmitted 
by mosquitoes and through sharing food.399 

Most individuals are asymptomatic when starting 
antiviral medications for CHB infection and, once 
started, antiviral medication is generally continued 
long term, with the potential for resistance if there 
is suboptimal adherence. Using available language-
appropriate resources and approaches in a culturally 
safe way has been shown to improve adherence 
to long-term medication.400 Culturally appropriate 
approaches may include, but are not limited to, being 
mindful of sex and gender, family relationships, stigma, 
blame and shame.

7.7.2  Aboriginal and Torres Strait Islander Australians
Aboriginal and Torres Strait Islander Australians 
are disproportionately affected by CHB and its 
consequences.38 Liver disease is the third most 
significant contributor to the gap in life expectancy 
between Aboriginal and Torres Strait Islander 
Australians and non-Indigenous Australians,401 
and liver cancer is six times more common in this 
population.47 Importantly, there is no evidence that 
medication adherence among Aboriginal and Torres 
Strait Islander people is lower than that among the 
general population.402 Adherence is determined not 
only by patient factors, but also by health provider 
relationships, sociocultural issues and the health 
system. 

Recommendation 11

Where oral antiviral therapy is indicated, a potent 
NA with a high barrier to resistance (entecavir, 
tenofovir) should be used. (Evidence quality: High; 
Grade of recommendation: Strong)

Recommendation 12

Interferon-based treatment regimens are 
contraindicated in decompensated cirrhosis. 
(Evidence quality: Moderate; Grade of 
recommendation: Strong) 
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7.8  Primary care and tertiary care: when 
to refer
Patients with serious complications from hepatitis B 
infection should be referred for tertiary care. These 
include patients with hepatic decompensation, 
cirrhosis, HBV reactivation during immunosuppression 
or suspected HCC on screening. Other situations 
requiring referral include hepatitis B infection in 
pregnancy, coinfection with HCV or HIV and whenever 
the primary care practitioner is uncertain about 
hepatitis B management. 

PBS regulations restrict prescribing for HBV 
antiviral therapy under the Section 100 (S100) 
Highly Specialised Drugs program. GPs and nurse 
practitioners can prescribe antiviral therapy in the 
community if they have completed an S100 training 
program.

Only a minority of GPs have received additional 
training in hepatitis B management, yet most hepatitis 
B monitoring in Australia (as determined by viral load 
testing) is performed by these clinicians; nearly 60% 
of disease monitoring is conducted in the primary care 
setting.28 This consensus statement and other practical 
resources40 aim to assist GPs to monitor HBV disease 
progression and appropriately refer patients to tertiary 
care.

The cascade of care for hepatitis B in Australia 
shows that only a small proportion of patients are 
adequately investigated and treated.21 In response, the 
National Hepatitis B Strategy has called for increasing 
diagnosis and management of patients in primary 
care.38 Primary care doctors and nurses can receive 
education in hepatitis B management through training 
organisations such as ASHM. ASHM administers 
the S100 training program for GPs, which requires 
completion of a course and passing a post-course 
assessment before allowing GPs to prescribe antiviral 
medications in the community, with continuing 
medical education then required to maintain 
accreditation as a prescriber.403 

An important part of training is being able to 
know when to refer patients for specialist care.404 
Recommendations in this document centre on the 
standard primary care specialist pathway model. 
Using shared care and integrative care models, such 
as Project Echo,405 may allow primary care providers to 

manage more complex patients in primary care with 
close specialist support. 

7.9  On-treatment monitoring 
All patients receiving antiviral therapy require 
monitoring. This includes periodic evaluation of their 
response to treatment, as well as monitoring for 
adverse effects. 

A suggested schedule for monitoring during treatment 
with potent NAs is shown in Table 14.1 Monitoring 
of renal function should include at least eGFR and 
fasting serum phosphate level. In the presence of renal 
impairment, NA dose, interval or medication may 
need to be modified. After 1 year of antiviral therapy 
with NAs, more than 90% of patients will have fully 
supressed HBV DNA. Failure to supress viral levels 
may suggest suboptimal adherence or (in the case 
of entecavir) development of resistant mutations, 
necessitating further review appointments.392

Table 14. Monitoring during nucleos(t)ide analogue 
treatment*

Baseline First year
Second and 
subsequent years

Full blood count 6-monthly 6-monthly

Liver function tests 3-monthly 6-monthly

eGFR, serum phosphate 3-monthly 6-monthly

HBV DNA 3-monthly 6-monthly

HBsAg Annually Annually

HCC surveillance 6-monthly 6-monthly

* Based on European Association for the Study of the Liver 
guidelines.1

eGFR = estimated glomerular filtration rate; HBsAg = hepatitis 
B surface antigen; HBV = hepatitis B virus; HCC = hepatocellular 
carcinoma.

Recommendation 13

All people being treated with antiviral therapy 
should undergo periodic review, including ALT, serum 
HBV DNA and, for tenofovir, renal function (eGFR) 
and serum phosphate. (Evidence quality: High; 
Grade of recommendation: Strong)
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7.9.1  Assessment of treatment response
Defining response to NA antiviral therapy is important 
in both clinical practice and clinical studies. The 
following definitions have been proposed: 

• Non-response or primary antiviral therapy failure: 
failure to achieve more than 1 log10 decrease 
from baseline within 3 months of starting 
therapy;

• Suboptimal response: considered to be between 
1 log10 and 2–3 log10 decrease from baseline 
within 3 months of starting therapy; and

• Secondary antiviral therapy failure: a rebound 
of 1 log10 or greater from nadir in those with an 
initial antiviral response.406

Although primary and secondary failure may be 
due to poor adherence to therapy, other factors, 
such as issues of drug absorption and bioavailability 
and selection of HBV resistant mutants, must be 
considered.

7.10  Cessation of pharmacotherapy
A key indication for antiviral therapy in patients with 
HBV infection is to lower the long-term risk of hepatic 
fibrosis progression and HCC. Therefore, most patients 
continue NA treatment long term.1,128 However, there 
are accepted scenarios in which medication can be 
stopped. In general, accepted outcome measures in 
these situations include HBV viral suppression, loss of 
HBeAg and HBsAg, normalisation of liver function and 
resolution of liver injury.1,128

7.10.1  Stopping nucleos(t)ide analogues

As the aim of CHB treatment is viral suppression, 
long-term treatment is necessary for most individuals. 
However, recent studies have explored finite NA 
treatment in a subset of carefully selected patients, 
highlighting that treatment with NAs can be stopped in 
certain situations, with monitoring.407-410 

Stopping NA treatment first needs careful 
consideration of the risks, including relapse, 
decompensation, liver cancer and death. NA treatment 
should not be ceased in patients with cirrhosis, during 
concurrent hepatitis C treatment or in patients with 
HCC.407-410 After cessation of NA therapy, patients 
need more frequent monitoring for flares and 

decompensation. Further assessment should also 
include the burden of adherence, cost, risk of drug 
resistance and patient preference.

Discontinuation can be considered in the following 
situations:1,128,393

• HBsAg loss (with or without HBsAg 
seroconversion);

• in HBeAg-positive patients, after at least 12 
months of HBeAg loss; and 

• in HBeAg-negative patients with longstanding 
(≥2 years) undetectable HBV DNA levels, who are 
not cirrhotic and who will comply with virological 
monitoring after cessation.1,393

This last point is controversial, with some international 
guidelines considering this to be a high-risk group in 
whom cessation is not recommended.1,128 However, 
evidence would favour considering cessation 
in selected low-risk individuals, with frequent 
monitoring. Low risk in this setting is poorly defined 
but would include an assessment of the patient’s 
willingness to undergo more frequent monitoring, 
whether there is concurrent liver injury or significant 
fibrosis and the individual’s age. We strongly advise 
against treatment discontinuation in people with 
cirrhosis.

7.10.2  Stopping peginterferon monotherapy
Peginterferon is infrequently used in the treatment 
of CHB infection, but in certain instances it may be 
administered as part of personalised treatment plans 
(almost always in HBeAg-positive patients).132,411,412 
The optimal use of peginterferon is governed by 
the principles of patient selection (baseline-guided 
therapy) and adjustment of treatment based on 
response (response-guided therapy). 

Recommendation 14

Cessation of oral antiviral therapy may be 
considered in people without cirrhosis following 
HBeAg seroconversion or sustained HBsAg loss 
after a period of treatment consolidation. However, 
regular monitoring must be undertaken after 
treatment cessation, preferably in consultation 
with a clinician experienced in treating hepatitis 
B. (Evidence quality: Moderate; Grade of 
recommendation: Strong)
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Using response-guided therapy, the assessment of 
treatment response should be done at 12 weeks, 
not at 48 weeks.411,413 Guidelines for HBeAg-positive 
patients have suggested that response-guided 
therapy be undertaken at 24 weeks, with an HBsAg 
level >20,000 IU/mL and a decrease in HBV DNA 
level less than 2 log IU/mL being used as stopping 
rules.411 However, subsequent meta-analysis of eight 
studies involving 1423 patients (765 HBeAg-positive, 
658 HBeAg-negative) showed similar performance 
of HBsAg and HBV DNA cut-offs at 12 and 24 
weeks.414 Markers of therapeutic response include 
seroconversion (HBeAg and HBsAg) and decline in 
HBV DNA and HBsAg levels.411,412 During treatment, 
it is recommended that liver function and full blood 
count are assessed monthly, serum HBV DNA level 
every 3 months, HBeAg status at 6 and 12 months, 
and HBsAg quantitation at 12 weeks, 24 weeks and 
at end of treatment.415 Data for more than 48 weeks 
of interferon treatment are sparse, and most trials 
recommend up to 48 weeks of therapy. Longer 
durations are only rarely used for selected patients 
on a case-by-case basis.132,411,412

Patient baseline characteristics associated with a 
higher chance of achieving a sustained response to 
peginterferon therapy and underpinning baseline-
guided therapy for HBeAg-positive patients include 
a low baseline HBV DNA level (<20,000 IU/mL, with 
a prediction of HBeAg seroconversion at 1 year; 
odds ratio, 10.45; P = 0.025412) and high ALT level 
(≥2 × ULN, with HBeAg seroconversion occurring 
in 44.8% vs 18.5% of patients with ALT level 
<2 × ULN416).417 Furthermore, HBeAg-positive patients 
with a baseline HBsAg level ≤25,000 IU/mL have been 
shown to achieve higher rates of HBeAg clearance 
and seroconversion (35% vs 16.3%, P < 0.001).411,418 
Additional factors associated with improved response 
to peginterferon therapy include female sex, younger 
age132,411 and genotype, with patients with genotype 
A or B responding better than those with genotype C 
or D in HBeAg-positive disease.411,417

The application of response-guided therapy is driven 
by treatment stopping rules (Figure 5). At 12 weeks, 
the stopping rules are:

• HBsAg level >20,000 IU/mL; 
• HBV DNA level >8 log10 IU/mL in HBeAg-positive 

patients; and

Figure 5. Algorithm for stopping rules when using 
peginterferon for hepatitis B

ALT = alanine aminotransferase; HBeAg = hepatitis B e-antigen; 
HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; 
ULN = upper limit of normal. 
* At 24 weeks, predictors to continue treatment to 48 weeks include 
HBsAg level <20,000 IU/mL in HBeAg-positive patients; or >1 log IU/mL 
drop in HBsAg level in HBeAg-negative patients; or drop in HBV DNA 
level of >2 log IU/mL.
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• HBV DNA level >6.5 log10 IU/mL in HBeAg-
negative patients.

At 24 weeks, predictors to continue treatment to 
48 weeks include:

• HBsAg level <20,000 IU/mL in HBeAg-positive 
patients; or 

• >1 log IU/mL drop in HBsAg level in HBeAg-
negative patients; or 

• drop in HBV DNA level of >2 log IU/mL.

7.11  Antiviral drug resistance
Drug resistance, defined by the development of viral 
strains with mutations in viral sequence, can occur 
with NA therapy1 but not with interferon treatment. 
Preventing resistance with NA therapy is achieved by 
using a first-line agent with a high barrier to resistance 
(entecavir or tenofovir). Variable adherence to 
therapy is a strong risk factor for the development of 
resistance to agents with a low barrier to resistance.1 
Use of antivirals with a low barrier to resistance is 
no longer recommended due to the development 
of multidrug-resistant strains with poor suppression 
of HBV viral replication. Once drug resistance is 
confirmed, management changes should be instigated 
promptly.

7.11.1  Prior treatment exposure

NAs can select for viral strains with HBV mutations 
in the DNA polymerase in a predictable and class-
dependent manner.419 Drugs with a high barrier to 
resistance require multiple viral mutations to confer 
resistance; in contrast, viral resistance can develop 
with a single mutation when antivirals with a low 
barrier to resistance are used (Table 15). In practice, 
tenofovir offers the highest barrier to resistance, 
with no reported phenotypic resistance caused by 
genotypic resistance.420,421

7.11.2  Resistance testing

Monitoring of HBV DNA levels during therapy 
should occur every 3–6 months until HBV DNA is 
undetectable, then every 6–12 months to detect 
persistent viraemia or viral breakthrough.419 Persistent 
viraemia is defined as detectable HBV DNA 48 weeks 
after starting treatment.1,419 However, with drugs that 
have a high barrier to resistance, such as tenofovir and 
entecavir, persistent viraemia is defined as detectable 
HBV DNA at 96 weeks of treatment. Viral breakthrough 
is defined as a rise in HBV DNA level of >1 log10 IU/mL 
compared with the nadir during therapy, or an HBV 
DNA level >100 IU/mL in a person with previous levels 
of <10 IU/mL. 

The most frequent cause of persistent viraemia or 
viral breakthrough is non-adherence to medication; 
however, in the absence of another explanation, viral 
resistance must be considered. As resistance testing 

Table 15. Polymorphisms that have been associated with resistance to nucleos(t)ide analogues

Hepatitis B variant

Nucleos(t)ide 
analogue

Wild-type M204V M204l
L180M + 
M204V

A181T/V N236T

L180M + 
M204V/I ±  
I169T ±  
V173L ± 
M250V

L180M + 
M204V/I ±  
T184G ± 
S202I/G

Lamivudine S R R R I S R R

Telbivudine S S R R I S R R

Entecavir S I I I S S R R

Adefovir S I I I R R S S

TD/TAF S S S S I I S S

I = intermediate; R = resistant; S = susceptible; TAF = tenofovir alafenamide; TD = tenofovir disoproxil. Source: Zoulim and Locarnini.422,423
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is not routinely available, patients using antiviral 
agents with a low barrier to resistance should be 
switched to a drug with a high barrier to resistance, 
such as tenofovir or entecavir (unless they have prior 
lamivudine exposure). 

7.11.3  Treatment choices in drug resistance

NA resistance is uncommon when using entecavir 
or tenofovir disoproxil as a first-line agent, and a 
detectable viral load instead usually reflects non-
adherence to therapy. NA treatment resistance was 
more common in the past, when antivirals with a low 
barrier to resistance were started.424 Two strategies 
are available to deal with resistance:1,424 the “switch 

strategy”, in which resistance is treated by substituting 
a drug with a higher barrier to resistance; and the 
“add strategy”, in which a second agent is combined 
with the initial treatment regimen to cover the 
resistance that has emerged (Table 16). In Australia, 
the switch strategy is preferred, but the add strategy 
has been used in specialised settings, such as in 
patients undergoing liver transplantation.425 Under PBS 
restrictions, combination therapy is not permitted, 
with the exception of lamivudine–TDF, which can be 
prescribed for patients with resistance to lamivudine. 
Monitoring is recommended when there is a change 
of therapy, as outlined in section 7.9, with the addition 
that assessment of HBV DNA is undertaken at 1 
month.1,419

Table 16. Strategies for dealing with drug resistance with nucleos(t)ide analogue therapy

Antiviral resistance Switch strategy (preferred) Add strategy* References
Lamivudine Switch to tenofovir disoproxil Add tenofovir disoproxil 419,426-428

Telbivudine Switch to tenofovir disoproxil Add tenofovir disoproxil 429,430

Adefovir Switch to entecavir Add entecavir 419,426-428

Entecavir Switch to tenofovir disoproxil Add tenofovir disoproxil 431

Multidrug Switch to tenofovir disoproxil Add tenofovir disoproxil 432-434

* Under the Pharmaceutical Benefits Scheme (PBS), patients may receive tenofovir disoproxil in combination with lamivudine but not with 
other PBS-subsidised antihepadnaviral therapy.
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8  Complications

For most people living with CHB infection, the major 
potential complications are the development of 
HCC and the progression of liver fibrosis, leading to 
cirrhosis and the development of portal hypertension, 
with its associated sequelae. Other complications 
include acute decompensation in patients with 
established cirrhosis and acute liver failure, as a 
consequence of either acute HBV infection or HBV 
reactivation of chronic infection and extrahepatic 
manifestations. 

8.1  Hepatocellular carcinoma
People with CHB infection have a lifetime risk of 
HCC that is 10- to 25-fold higher than those without 
infection.209 Furthermore, it is estimated that more 
than 50% of HCC cases globally are attributable to 
HBV.435 The annual HCC incidence per 100 person-
years in East Asia is 0.2 in people with HBeAg-negative 
chronic infection, 0.6 in non-cirrhotic people with 
HBeAg-negative or HBeAg-positive chronic hepatitis 
and 3.7 in patients with compensated cirrhosis. In 
Europe and the US, the annual incidence rates per 100 
person-years in these groups are 0.02, 0.3 and 2.2, 
respectively.209 

The development of HCC is dependent on a 
combination of viral, host and environmental 
factors.436 Men have a two- to fourfold higher risk 
than women.435 A first-degree family history of HCC 
confers a twofold increase in risk, which is synergistic 
at each stage of HBV infection.268 Other patient 
factors that increase HCC risk include advancing age, 
cigarette smoking, alcohol consumption, obesity and 
diabetes.437 Viral factors that increase risk of HCC 
include high HBV DNA levels, positive HBeAg status, 
high HBsAg levels, genotype C, HBV mutations and 
viral coinfection (HDV, HCV or HIV).139,436,438-440 

8.1.1  Surveillance for hepatocellular carcinoma

HCC surveillance with 6-monthly ultrasound, with 
or without AFP testing, is recommended for people 
with CHB infection and an increased risk of HCC. This 
matter is extensively discussed in the 2020 Australian 
consensus statement on HCC management.339 The 

purpose of HCC surveillance is to detect tumours 
early, when curative treatment — including liver 
resection, transplantation and locoregional therapies 
(radiofrequency or microwave ablation) — can be 
offered, to improve overall survival and quality of life. 

As HCC surveillance requires significant resources 
and commitment from both health care providers 
and patients, it is necessary to appropriately select 
patients at higher risk who may benefit. For people 
with CHB infection, surveillance has been shown to 
be cost-effective in populations with an annual HCC 
incidence as low as 0.2%.441,442 As the population with 
CHB and cirrhosis has an annual incidence (2%–7%) 
that exceeds the 0.2% cost-effectiveness threshold, 
everyone in this group should be offered HCC 
surveillance. However, for people with more advanced 
cirrhosis (Child–Pugh class C) or who are over 70 years 
of age, surveillance may offer no survival benefit.339 In 
this setting, individual factors, such as life expectancy 
and the patient's health care wishes, should guide the 
need for HCC surveillance.339

For people living with CHB infection who do not have 
cirrhosis, the annual incidence of HCC is influenced 
by age, sex, genotype, comorbidities and family 
history.443 The Australian consensus statement on 
HCC includes recommendations for groups of people 
with CHB in whom surveillance should be performed, 
with variable strength of evidence for each group.339 
Its recommendations use a broad definition of region 
of origin (which might have different interpretations) 
as a proxy for genotype, do not account for the 
effect of antiviral treatment in reducing risk and 
are based on studies in specific populations, where 
environmental factors may also contribute to risk of 
HCC development.128,444,445 

Overall, HCC surveillance is considered cost-effective 
in patients with HBV when the annual HCC incidence is 
0.2% or more for patients without cirrhosis, and 1.5% 
for patients with cirrhosis.442

8.1.1.1  Who should undergo surveillance?

The Australian consensus statement on HCC 
management recommends HCC surveillance in all 
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patient with cirrhosis, as well as people with CHB 
infection without cirrhosis who are at high risk of HCC 
(Table 17).339

In CHB infection, several other host, viral and 
environmental risk factors for HCC development have 
been identified. Importantly, these contributions 
may be dynamic in nature (e.g. increasing viral loads 
in immune escape phase or fibrosis progression due 
to non-HBV causes, despite viral suppression), such 
that the annual HCC incidence risk threshold may be 
reached at a later stage of the disease’s natural history. 
Thus, for patients who do not initially meet HCC 
surveillance criteria, ongoing monitoring for risk factor 
accumulation is warranted.

Several risk stratification scores have been developed 
to predict HCC risk for individual patients (Table 
18).214,350,390,453-455 The predictors of increased risk in 
these scores include age and sex (common across 
all scores), with variance in the included laboratory 
test results (ALT, albumin, bilirubin, viral load, HBeAg 
status, platelet count and presence of cirrhosis or liver 
elastography). 

There are not yet any validation studies in the 
Australian context for these scores. The characteristics 
of the conception cohorts used to formulate the 
scores should also be noted when considering their 
applicability to the Australian setting. Most cohorts 
consisted of Asian, mostly non-cirrhotic patients, 
and most infections were from vertical or early-
childhood horizontal transmission. They differed in 
their treatment settings (community vs hospital-
based patients), as well as by HBV treatment status. 
In contrast to most of the scores, the PAGE-B cohort 
consisted of 1815 European patients receiving 
HBV viral suppression, among whom HCC risk was 
associated with age greater than 50 years, male sex 
and low platelet count. Recently, the aMAP (age, male 
sex, albumin–bilirubin and platelet count) score was 

Technical remarks

1. As cost-effectiveness thresholds are based on modelling studies pre-dating current antiviral regimens,446 
there are limited data on the benefit of HCC surveillance in people receiving suppressive HBV treatment.

2. Liver ultrasound has a sensitivity ranging from 58% to 89% and specificity greater than 90% for HCC 
surveillance.447 In practice, ultrasound sensitivity may be reduced by patient factors (e.g. obesity) or 
operator-dependent variability.

3. Serum AFP testing in combination with ultrasound appears to improve the sensitivity of HCC surveillance 
compared with ultrasound alone, but an effect on survival is yet to be shown.53,448,449

4. The ideal surveillance interval is 6 months, based on median tumour doubling time. Annual surveillance 
decreases sensitivity to 50% and leads to reduced survival.450,451 Shortened surveillance intervals of 3 months 
do not improve HCC detection.452

Table 17. Populations with chronic hepatitis B in 
whom surveillance for HCC should be performed

Population
• People with cirrhosis 

• People without cirrhosis:

 ` Asian men older than 40 years

 ` Asian women older than 50 years

 ` Sub-Saharan Africans older than 20 years*

 ` Aboriginal and Torres Strait Islander people older 
than 50 years†

 ` With coinfection with hepatitis delta virus

 ` With family history of HCC (first-degree relative)

 ` Observed HBsAg loss with prior indications for HCC 
surveillance 

• Other high-risk groups in whom surveillance can be 
considered:

 ` People from other racial groups, according to risk 
scores (e.g. PAGE-B)

 ` Māori and Pacific Islander men older than 40 years 
and women older than 50 years*

HBsAg = hepatitis B surface antigen; HCC = hepatocellular 
carcinoma; PAGE-B = HCC predictive score based on age, sex and 
platelet count.214 
* Reliable data not available, but HCC incidence is likely to be 
increased.
† Based on Northern Territory linkage data.47 
Modified with permission from the Hepatocellular Carcinoma 
Consensus Statement Steering Committee, Australian 
recommendations for the management of hepatocellular 
carcinoma: a consensus statement.339
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derived in an Asian cohort with HBV infection and 
validated in several populations, including both Asian 
and European patients with HBV and patients with 
cirrhosis and HCV infection or non-viral cirrhosis. In 
the validation cohorts, the negative predictive value 
for HCC development was over 99%. 

Using risk stratification scores, people with CHB 
infection and without cirrhosis may be considered for 
HCC surveillance if they exceed the cost-effectiveness 
threshold. The choice of score for clinical use should 
be based on which derivation population best 
represents the intended surveillance population.

Although the risk of HCC is attenuated by effective 
viral suppression with HBV antiviral treatment, it is not 
eliminated.211 In treated patients, the annual incidence 
of HCC ranges from 0.01% to 1.4% in patients without 
cirrhosis and from 0.9% to 5.4% in patients with 
cirrhosis.211 Consequently, patients receiving long-term 
viral suppression should remain under surveillance or 
commence surveillance when their risk factor profile 
approaches the thresholds and categories indicated 
above.

Similarly, the risk of HCC is ongoing for patients 
who have achieved HBsAg clearance.194,456 It is 
thought that infection from birth or childhood, with 
prolonged duration of immune tolerance, leads 
to viral integration of the host genome and hence 
continued risk of HCC development despite HBsAg 
clearance. However, HCC risk appears to be persistent 
mostly in those with cirrhosis, who are older or who 
have coinfection with HCV or HDV. The risk in people 
without cirrhosis is less clear.351,457

Recommendation 15

HCC surveillance should be offered to all people 
with cirrhosis, as well as non-cirrhotic individuals at 
increased risk of HCC (Table 17). (Evidence quality: 
Low; Grade of recommendation: Strong) 

Recommendation 16

Liver ultrasound should be performed every 6 
months in people with CHB infection who require 
HCC surveillance. (Evidence quality: Moderate; 
Grade of recommendation: Strong) 

Recommendation 17

HCC surveillance should continue in the event of 
observed HBsAg loss in individuals assessed as 
having a high baseline risk for HCC (Table 17). 
(Evidence quality: Low; Grade of recommendation: 
Strong) 

Technical remarks

1. Data for providing a firm recommendation on 
the risk of HCC in Indigenous people with HBV 
infection are lacking. Broadly, the incidence of 
HCC is higher in Indigenous than non-Indigenous 
people, by about sixfold, and HBV is the leading 
cause of HCC in Indigenous people.47 

2. Available evidence, although not high-level, 
consistently suggests that Indigenous Australians 
are at increased risk of liver cancer, as well as 
poorer outcomes.458
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8.1.1.2  Surveillance rates in Australia

HCC surveillance programs in Australia are cost-
effective and improve overall survival.54,459,460 However, 
HBV-specific data on HCC surveillance uptake and 
adherence are limited. In a Melbourne-based 
prospective cohort of 272 patients newly diagnosed 
with HCC, people with hepatitis B and without 
cirrhosis were most likely to have not participated 
in surveillance; however, this subgroup comprised 
only 21 participants. Of the total cohort, 89% had 
an indication for HCC surveillance, but only 40% 
participated.54 In the general practice setting, an 
audit of 80 people with CHB infection found that 
the participation rate for surveillance was 75%, but 
adherence was suboptimal or poor in two-thirds of the 
cohort.340 

Strategies to improve surveillance uptake and 
adherence have been studied in the Australian 
setting. A study involving a hospital cohort in Adelaide 
showed that improved clinician and patient education, 
together with system redesign, increased adherence 
from 46% of people undertaking screening within 
6 months at baseline to 92% at 3 years after the 
intervention. At baseline, none of the participants had 
engaged in screening for 2 consecutive years, and this 
increased to 64% after the intervention. Health system 
redesign included creation of a nursing role dedicated 
to the task, establishment of a screening database 
with a patient recall function and patient contact in 
the event of non-attendance.342 A specialist nurse-led 
HCC surveillance model in Perth showed acceptable 
adherence of 71% for liver ultrasound performed 
within 7 months.461

8.1.2  Management of hepatocellular carcinoma

The management of HCC should occur in 
multidisciplinary teams that include hepatologists, 
diagnostic and interventional radiologists, medical and 
radiation oncologists, hepatobiliary surgeons, palliative 
care physicians and specialist nurses. As patients with 
HBV-related HCC often present without coexisting 
complications of cirrhosis, they may be more suitable 
for treatment regimens with curative intent, which 
include surgical resection, percutaneous ablation and 
liver transplantation. For recommendations on the 
management of HCC, refer to the Australian consensus 
statement on HCC management.339

8.2  Advanced liver disease 
The spectrum of advanced liver disease from HBV 
infection ranges from cirrhosis, with or without 
complications of portal hypertension (e.g. gastro-
oesophageal varices, ascites, hepatic encephalopathy 
and splenomegaly), to the uncommon scenario of 
acute liver failure. In people with untreated CHB 
infection, between 12% and 20% will progress to 
cirrhosis over 5 years.209 As discussed in section 7.5.3, 
all patients with cirrhosis and any detectable HBV 
DNA should be treated indefinitely with HBV antiviral 
therapy. In contrast to cirrhosis, the development of 
acute liver failure is rare, affecting between 0.1% and 
0.5% of people with HBV infection.464

8.2.1  Decompensated cirrhosis

Decompensated cirrhosis is characterised by the 
presence of ascites, hepatic encephalopathy, variceal 
bleeding or non-obstructive jaundice. In people with 
established, untreated HBV-related cirrhosis, the 
risk of decompensation is 20% over 5 years.209 The 
prognosis of decompensated cirrhosis in the absence 
of treatment is poor, with 68%–71% survival at 1 year, 
reducing to 14%–35% at 5 years.465 After antiviral 
treatment, 1-year transplant-free survival increases to 
over 90%.369,466 Therefore, patients with an episode of 
decompensation should be treated with potent NAs, 
such as entecavir or tenofovir, and referral for liver 
transplantation should be considered. 

The benefit of liver transplantation is generally seen 
once the Model for End-Stage Liver Disease (MELD) 
score is 15 or greater.467 NAs should be commenced 

Technical remarks

1. Most published data regarding HCC surveillance 
adherence and uptake are from international 
health systems and may not be generalisable to 
the Australian context.

2. Potential barriers to HCC surveillance or 
adherence specific to the Australian setting 
include access to care in remote or regional 
areas, levels of health literacy and associated 
stigma in vulnerable populations, including 
Aboriginal or Torres Strait Islander communities 
and migrants.399,462,463
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and continued for life in patients with decompensated 
cirrhosis, regardless of HBV viral load. The goal of 
treatment is to suppress viral replication, improve liver 
function, reduce the risk of mortality and potentially 
avoid the need for liver transplantation. About 35% 
of patients can be removed from the liver transplant 
waiting list after starting NAs.468 Alternatively, if liver 
transplantation is required in the setting of progressive 
liver dysfunction, NAs reduce the risk of reinfection of 
the graft. 

Patients with decompensated cirrhosis who are taking 
NAs should be monitored for the risk of lactic acidosis, 
particularly if their MELD score is >20 or if there is 
existing renal impairment.469 Renal impairment is 
common in patients with decompensated cirrhosis, 
and NA dose adjustment may be required. Interferon-
based regimens are contraindicated in patients with 
decompensated cirrhosis. HCC surveillance and 
routine management of portal hypertension and other 
complications of decompensated cirrhosis should 
continue for these patients,470 unless advance care 
directives are being considered or are already in place.

Acute decompensation can also occur from severe 
acute reactivation of CHB infection in the setting 
of immunosuppression, viral mutation or antiviral 
treatment cessation, or spontaneously. NA therapy 
should be started to control such disease flares; 
however, a small proportion of patients may 
continue to deteriorate, despite a reduction in HBV 
viral load. Factors associated with poor outcomes 
in this group include an elevated serum bilirubin 
level (>120 µmol/L), elevated serum creatinine level 
(>200 µmol/L) and detectable HBV DNA.471 Acute 

decompensation due to HBV reactivation is a medical 
emergency and should be managed in consultation 
with a liver transplant unit. Patients whose condition 
does not improve with NA therapy should be urgently 
considered for liver transplantation. 

8.2.2  Acute liver failure

Acute (fulminant) liver failure is a medical emergency 
that is characterised by the rapid onset of jaundice, 
encephalopathy and coagulopathy (INR >1.5) in the 
absence of pre-existing cirrhosis.476,477 These patients 
require urgent consultation with a liver transplant 
unit. Acute liver failure may occur from acute HBV 
infection or from reactivation in the context of 
immunosuppression, viral mutation or non-adherence 
to treatment, or spontaneously. 

Acute liver failure caused by acute HBV infection can 
be diagnosed by the presence of anti-HBc IgM. The 
viral load is characteristically low in this setting, with 
hepatic injury predominantly due to the immune 
response to the virus. In contrast, acute liver failure 
caused by reactivation of CHB infection is usually 
characterised by a high viral load (>5 log10 IU/mL) and 
undetectable or very low levels of anti-HBc IgM. 

The prognosis of acute liver failure due to HBV 
infection is poor without liver transplantation. 
Outcomes are marginally worse in patients who have 
had reactivation of CHB infection than in those with 
acute HBV infection.478

The incidence of HBV-induced acute liver failure 
is estimated to be up to 0.5% of HBV infections.464 
Data are scant in Australia, with one study reporting 
that HBV accounted for 12% of acute liver failure 
presentations to the Victorian Liver Transplant Unit 
over 15 years, with associated transplant-free survival 
of 35%.479 Moreover, HBV accounts for 23% of liver 
transplants performed for acute liver failure in 
Australia and New Zealand.480 

HBV-associated acute liver failure (in patients with 
an INR >1.5) should be treated with NAs. Although 
the benefit of antiviral therapy is less conclusive 
than it is for treating decompensated cirrhosis, given 
the frequent requirement for liver transplantation 
in patients with acute liver failure, minimising the 
potential for HBV reinfection of the liver graft is 
warranted.481,482

Technical remarks

1. The uncommon presentation of severe 
reactivation of CHB infection resulting in 
acute decompensated cirrhosis has been 
classified as acute-on-chronic liver failure in 
recent studies.472-474 However, there is a lack of 
international consensus on the precise definition 
of acute-on-chronic liver failure, and the disease 
course in HBV infection may vary compared with 
other aetiologies.475 

2. Regardless of the nomenclature used, a failure 
to resolve clinical decompensation in patients 
taking NAs should prompt referral for liver 
transplantation.
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8.3  Extrahepatic manifestations of 
hepatitis B
Extrahepatic manifestations of hepatitis B are 
uncommon but may occur in both acute and chronic 
infection. They should be regarded as an indication for 
antiviral treatment.

A serum sickness syndrome, characterised by skin rash, 
fever, myalgias and arthralgias, may affect up to 10%–
20% of people with acute infection. This syndrome is 
thought to be caused by immune complexes involving 
HBsAg and usually precedes and resolves with the 
onset of jaundice.483

Extrahepatic manifestations of chronic infection 
include glomerulonephritis, polyarteritis nodosa, 
aplastic anaemia, Guillain–Barré syndrome, 
polyarthritis, skin rashes and cryoglobulinaemia.484 
The incidence of these manifestations is highly 
variable. Glomerulonephritis associated with HBV 
infection occurs predominantly in children and is 
most often caused by membranous nephropathy, 
although membranoproliferative glomerulonephritis 
and IgA nephropathy also occur. Remission often 
accompanies HBeAg seroconversion, with an unclear 
role for antiviral therapy.485 HBV-related polyarteritis 
nodosa symptoms are the same as those in non-HBV-
related forms of the disease, with antiviral therapy 
often conferring clinical benefit.486 Skin manifestations 
include bullous pemphigoid, lichen planus and 
Gianotti–Crosti syndrome.484 

8.4  Preventing fibrosis progression
Concurrent infection with HCV, HDV and/or HIV 
exacerbates liver fibrosis progression. People with CHB 
infection should be tested for viral coinfection and 
offered treatment as appropriate (see section 9.3).

Several non-viral factors have been shown to influence 
progression of liver disease in people with CHB 
infection. Heavy alcohol consumption is associated 
with increased liver inflammation and risk of cirrhosis 
and HCC.230,487-489 In particular, a history of heavy 
drinking (>60 g/day) has been reported to increase 
the risk of progression to cirrhosis by sixfold compared 
with abstinence or minimal alcohol intake.243 
Furthermore, the risk of HCC was shown to be higher 
in people with HBsAg-positive infection consuming 
>80 g/day of alcohol, compared with those with 
HBsAg-positive infection who did not drink or drank 
<80 g/day.490 

Cigarette smoking has been associated with advanced 
fibrosis in untreated male patients with CHB infection 
in a dose–response manner (odds ratio, 1.32 and 1.51 
for 0–10 pack-years and ≥10 pack-years, respectively, 
compared with those who never smoked).491 In 
addition, smoking ≥10 pack-years (odds ratio, 0.29) 
and alcohol consumption of ≥20 g/day (odds ratio, 
0.19) both reduce the likelihood of fibrosis regression 
after initiation of antiviral therapy, compared 
with those who never smoked and non-drinkers, 
respectively. 

The metabolic syndrome, or its components of central 
obesity, impaired glucose metabolism, hypertension, 
elevated triglyceride levels and reduced high-density 
lipoprotein cholesterol level, predicts risk of fibrosis 
progression independent of viral activity.244,492,493 There 
appears to be an additive effect of individual metabolic 
syndrome components, as the odds of having cirrhosis 
increase incrementally from 1.4 to 5.5 in the presence 
of one to five components of metabolic syndrome.492 

Epidemiological studies suggest a protective effect 
of coffee against liver fibrosis and HCC in a dose–
response manner among people with chronic liver 
disease, including those with CHB infection.494,495 
However, studies specifically of populations with CHB 
infection were unable to confirm these benefits after 
adjustment for viral characteristics.496,497 Although 
silymarin (extract of milk thistle) has shown promise 

Recommendation 18

People with acute or acute-on-chronic liver failure 
from hepatitis B should be managed in consultation 
with a liver transplant unit. (Evidence quality: Low; 
Grade of recommendation: Strong) 

Recommendation 19

People with extrahepatic manifestations of CHB 
infection should receive antiviral treatment. 
(Evidence quality: Low; Grade of recommendation: 
Strong)  
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as a hepatoprotective and antiviral agent in hepatitis 
C infection,498 two systematic reviews have found 
no significant effect on liver histology, complications 
or mortality in patients with liver disease, including 
those with CHB.499,500 Curcumin has exhibited antiviral, 
antifibrotic and anticancer properties in preclinical 
HBV models, but clinical studies are lacking.501-503 Thus, 
evidence supporting the role of non-prescription and 
other proposed antifibrotic agents in preventing or 
impeding fibrosis progression in people with CHB 
infection is limited.

8.5  Management of comorbidities

8.5.1  Obesity, diabetes and the metabolic syndrome 

Abdominal obesity is a known risk factor for the 
development of HCC, MAFLD, insulin resistance, the 
metabolic syndrome and type 2 diabetes.504 It has 
been shown to significantly exacerbate liver fibrosis 
and worsen disease outcomes in people living with 
CHB.505 Furthermore, obesity has been shown to 
diminish treatment responses in people with CHB 
infection, with lower rates of fibrosis regression seen 
during long-term NA therapy.506 

The impact of hepatic steatosis on the progression of 
CHB disease is less clear. Steatosis has been associated 
with advanced fibrosis, as measured by TE, in patients 
with CHB infection — both those receiving treatment 
and those who were treatment-naive.507 However, 
murine models suggest hepatic steatosis inhibits HBV 
viral replication.508 This is consistent with a clinical 

study from Hong Kong, which found that increasing 
steatosis was associated with lower HBV DNA levels.509 

Patients with CHB infection should receive regular 
screening for components of the metabolic syndrome, 
including measuring blood pressure, BMI and fasting 
lipid levels and screening for diabetes. The presence 
of type 2 diabetes accelerates disease progression and 
cirrhosis development in people with CHB infection.510 
Patients with CHB and obesity and/or metabolic 
syndrome should receive structured programs aimed 
at making lifestyle changes, with a goal of weight loss. 
Even modest weight loss has been shown to reduce 
liver fat and improve hepatic insulin resistance.511,512 
Lifestyle changes should include dietary modification 
and habitual physical exercise incorporating aerobic 
and resistance training. Dietary modification should 
include energy restrictions and exclusion of MAFLD-
promoting foods, such as processed foods and those 
containing high amounts of fructose.477

8.5.2  Alcohol
The evidence for light to moderate alcohol 
consumption affecting disease progression in people 
with CHB infection is less clear than that for heavy 
consumption (see section 8.4). The recommended 
maximum alcohol intake in healthy men and 
women is 10 standard drinks a week,513 but there is 
no international consensus on what defines light, 
moderate or heavy alcohol consumption. Furthermore, 
there are no data regarding the threshold at which 
no liver damage occurs from alcohol consumption 
in people with CHB infection. Studies have shown a 
modest increase in the relative risk of HCC (varying 
from 1.13 to 1.6) in people with CHB infection who 
habitually consume moderate amounts of alcohol.155,260 
People with HBV-related cirrhosis should remain 
abstinent from alcohol.

Technical remarks

1. Although alcohol consumption, smoking and 
metabolic syndrome have been shown to be 
associated with more advanced fibrosis and HCC 
in people with CHB infection, evidence of the 
benefit of their elimination on delaying fibrosis 
progression is limited. 

2. The definition of heavy drinking varies, with 
several studies choosing >60–80 g/day of alcohol 
(equivalent of six to eight standard drinks) as the 
definition of heavy alcohol consumption. 

3. Most studies diagnosed liver fibrosis and 
cirrhosis using clinical and non-invasive 
assessments (e.g. liver stiffness measurement 
by TE), with liver histology used in a minority of 
cases.

Recommendation 20

Metabolic comorbidities, including obesity, 
diabetes mellitus, hypertension and dyslipidaemia, 
should be screened for and optimally managed in 
people with CHB. (Evidence quality: Low; Grade of 
recommendation: Strong)   
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9  Specific subpopulations

9.1  Pregnant and lactating women
Hepatitis B has little impact on maternal health 
or pregnancy outcomes unless there is significant 
underlying liver disease, such as cirrhosis. HBV 
infection during pregnancy is associated with a greater 
risk of gestational diabetes.514,515 Hepatitis flares are 
uncommon during pregnancy and, although common 
postpartum, are usually mild and self-limiting.516,517 
Postpartum monitoring with liver function tests is 
recommended.

Without infant immunoprophylaxis (HBIG and vaccine), 
MTCT often occurs, leading to chronic infection in 
the infant — this is an incurable lifelong problem 
with serious clinical sequelae.27 Immunoprophylaxis 
is highly effective, except in the setting of a high 
maternal viral load (i.e. HBV DNA >200,000 or 
5.3 log10 IU/mL), when MTCT can still occur in up 
to 10% of vaccinated infants.518-520 Assessment of 
maternal HBV DNA levels early in the second trimester 
(before Week 28) and commencement of antiviral 
therapy at 28–30 weeks’ gestation are recommended 
by guidelines.1,41

Tenofovir, which has a well-established safety profile 
(especially in pregnancy), high potency and low rates 
of resistance, is the preferred antiviral therapy for 
women of childbearing potential. Tenofovir is available 
for 6 months via streamlined authority on the PBS 
specifically for this indication. Women taking entecavir 
or interferon at the time of conception should switch 
to tenofovir. Although the optimal time to cease 
tenofovir is not established, usual practice is to stop 
treatment between 6 and 12 weeks postpartum. 
Caesarean section is not required to prevent MTCT.521 
Prenatal testing (chorionic villus sampling and 
amniocentesis) in mothers with high viral loads carries 
a significant risk of MTCT and should be avoided if 
alternatives are possible.522

As described in detail in recommendations from 
the Royal Australian and New Zealand College of 
Obstetricians and Gynaecologists, infants should 
receive HBIG, preferably within 12 hours and certainly 

within 48 hours of birth, in addition to receiving a birth 
dose of HBV vaccine within 24 hours.523 In addition to 
receiving subsequent HBV vaccine doses at 2, 4 and 6 
months of age, it is recommended that infants born 
preterm (before 32 weeks) or with low birthweight 
(<2000 g) receive a further HBV vaccine dose at 12 
months.

Breastfeeding is not a risk for MTCT of hepatitis B,  
and breastfeeding vaccinated infants is recommended. 
The mother can continue breastfeeding even if she 
is taking tenofovir, which appears in low quantities 
in breast milk and in a form that cannot be readily 
absorbed.

Previous guidelines have suggested that all infants of 
mothers with hepatitis B infection be tested at about 
9 months of age. A recent study showed that MTCT 
did not occur from mothers without a high viral load.91 
An effective vaccine response was seen in 99.4% of 
infants born to such mothers. Although testing can 
reasonably be performed in all babies from HBsAg-
positive mothers, testing of infants from mothers with 
high viral loads should be prioritised.

Recommendation 21

All pregnant women should be tested for HBsAg 
during antenatal screening. HBsAg-positive women 
should undergo evaluation of phase of HBV infection 
(ALT, HBeAg, HBV DNA) and for presence of clinical 
liver disease. (Evidence quality: High; Grade of 
recommendation: Strong)

Recommendation 22

Pregnant women with high viral load (>200,000 or 
5.3 log10 IU/mL) should be offered tenofovir from 
the 28th week of pregnancy to reduce the risk of 
perinatal transmission of hepatitis B. (Evidence 
quality: High; Grade of recommendation: Strong)
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9.2  Immunosuppression
Immunosuppressive drugs allow unimpeded HBV 
replication. Cessation or periodic administration (e.g. 
cycles of cancer chemotherapy) of immunosuppressive 
therapy may result in immune reconstitution and a 
vigorous immune response to HBV. Recommendations 
regarding the treatment of hepatitis B in the setting 
of immunosuppression for haematological and solid-
organ malignancies (summarised in this section and 
in Recommendation 25 as “cancer chemotherapy”) 
have been published in an Australian consensus 
statement.93

Reactivation of hepatitis B is defined as a greater 
than 10-fold increase in HBV DNA level from baseline 

or HBsAg seroreversion in someone with evidence 
of past HBV infection (i.e. anti-HBc positivity, with 
or without anti-HBs).198,524 Although limited data 
suggest the presence of anti-HBs may reduce the risk 
of reactivation in anti-HBc-positive patients receiving 
lymphoma treatment,525 anti-HBs status should not be 
used to determine the need for NA prophylaxis.524

All HBsAg-positive patients receiving immunosuppressive 
cancer chemotherapy require prophylactic antiviral 
therapy.93 Patients with past HBV exposure require 
evaluation for risk of reactivation (Table 19).

The use of potent immunosuppressive therapies, 
once restricted to oncology, is now widespread in 
nearly all fields of medicine, including (but not limited 
to) rheumatology, dermatology, neurology and 
gastroenterology (Table 20).

Immunosuppression conferring a high risk of HBV 
reactivation includes B-cell reducing therapies (e.g. 
anti-CD19/20) for non-malignant conditions, such as 
rituximab and ocrelizumab for treating Wegener’s 
granulomatosis and multiple sclerosis, respectively. 
Alemtuzumab (for multiple sclerosis) depletes both T 
and B cells via CD52 inhibition and therefore confers 
a high risk. People receiving haematopoietic stem cell 
transplantation are also considered at high risk of HBV 
reactivation.93

Immunosuppression conferring a lower but 
unquantifiable risk includes tumour necrosis factor 
alpha inhibitors (e.g. etanercept, adalimumab, 
certolizumab, golimumab and infliximab), other 

Recommendation 24

Children born to HBsAg-positive women should be 
tested for HBsAg and anti-HBs 3 months after the 
last vaccine dose to determine vaccine response and 
to exclude MTCT. (Evidence quality: High; Grade of 
recommendation: Strong)

Table 19. Risk of HBV reactivation with cancer chemotherapy in HBsAg-negative/anti-HBc-positive people  
(past HBV exposure)

High-risk cancer chemotherapy (>10% risk of HBV reactivation)

Haematopoietic stem cell transplantation

B-cell depleting/B-cell active agents (e.g. anti-CD20, anti-CD38)*

Acute leukaemia and high-grade lymphoma therapy†

Lower-risk cancer chemotherapy (<1% risk of HBV reactivation)

All others not included in the high-risk category

Anti-HBc = hepatitis B core antibody; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus.
* Such as rituximab, obinutuzumab, ocrelizumab, ofatumumab, daratumumab and ibrutinib.
† There is a lower level of evidence for risk of HBV reactivation in acute leukaemia and high-grade lymphoma therapy. 
Source: Hepatitis B Management During Cancer Therapy Consensus Statement Group 2019, Hepatitis B management during 
immunosuppression for haematological and solid-organ malignancies: an Australian consensus statement 2019.93

Recommendation 23

Infants born to HBsAg-positive mothers should 
receive HBIG and hepatitis B vaccination as soon 
as possible after birth (optimally within 4 hours). 
Infants should receive routine HBV vaccination at 
2, 4 and 6 months of age. (Evidence quality: High; 
Grade of recommendation: Strong)
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cytokine or integrin inhibitors (e.g. abatacept, 
ustekinumab, natalizumab and vedolizumab) 
and tyrosine kinase inhibitors (e.g. imatinib and 
nilotinib). Immunomodulators, including thiopurines, 
methotrexate and calcineurin inhibitors, also cause 
moderate immunosuppression through various 
mechanisms.526

High-dose corticosteroids (>20 mg daily for >4 weeks) 
can lead to HBV reactivation, via activation of the HBV 
glucocorticoid responsive element and suppression 
of T-cell function.526 Prophylactic NA therapy is 
recommended to prevent reactivation in HBsAg-
positive patients receiving immunosuppression 
with corticosteroids alone or in combination with 
other agents.41 However, HBsAg seroreversion 
occurs rarely among HBsAg-negative patients during 
immunosuppression that does not contain B-cell 
depleting therapy (e.g. anti-CD19/20), and NA 
prophylaxis is not recommended for these patients. 

Patients with OBI (HBsAg-negative and detectable HBV 
DNA) receiving high-risk immunosuppression should 
be managed in a similar manner to people who are 
HBsAg-positive.

Recommendation 25

HBsAg-positive people receiving cancer 
chemotherapy or moderate- or high-risk 
immunosuppression for non-malignant conditions 
(Table 20) should be treated with entecavir 
or tenofovir. (Evidence quality: High; Grade of 
recommendation: Strong)

Recommendation 26

HBsAg-negative/anti-HBc-positive people who are 
being treated with agents associated with high risk 
of HBV reactivation (Table 19) should be treated 
with entecavir or tenofovir. (Evidence quality: 
Moderate; Grade of recommendation: Strong)

Recommendation 27

HBsAg-positive people receiving low-risk 
immunosuppression for non-malignant conditions 
(Table 20) should be monitored for hepatitis B 
reactivation with 3-monthly ALT and 6-monthly HBV 
DNA testing. (Evidence quality: Moderate; Grade of 
recommendation: Strong)

Table 20. Risk of HBV reactivation with immunosuppression for non-malignant conditions 

High-risk immunosuppression (>10% risk of HBV reactivation)

B-cell depleting agents*

High-dose corticosteroids (>20 mg per day) for >4 weeks

Moderate-risk immunosuppression (1%–10% risk of HBV reactivation)

Tumour necrosis factor alpha inhibitors†

Oher cytokine inhibitors and integrin inhibitors‡

Low-dose corticosteroids (<10 mg per day) for >4 weeks

Low-risk immunosuppression (<1% risk of HBV reactivation)

Immunomodulators (e.g. thiopurines, methotrexate and calcineurin antagonists)

Moderate–high-dose corticosteroids (>10 mg per day) for <1 week

HBV = hepatitis B virus.
* Such as rituximab, ocrelizumab and ofatumumab.
† Such as etanercept, adalimumab, certolizumab and infliximab.
‡ Such as abatacept, ustekinumab, natalizumab and vedolizumab.
Note: this is not an exhaustive list, as new agents are introduced frequently.
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9.3  Coinfection with HCV, HDV or HIV

9.3.1  HBV–HCV coinfection 
About 6% of people diagnosed with HBV infection 
in Australia are coinfected with HCV.43 Liver disease 
is accelerated in people living with HBV–HCV dual 
infection.527 Since the advent of DAA therapy for 
HCV, adverse outcomes, including death, have been 
attributed to HBV reactivation.528 As a result, the 
US Food and Drug Administration required a boxed 
warning to be included on DAA labelling and in patient 
information, indicating that testing for HBV and 
monitoring for HBV relapse are required among people 
receiving DAAs for HCV.529

Clinically significant HBV reactivation is extremely rare 
in HBsAg-negative, anti-HBc-positive people, and they 
do not require HBV therapy.530 However, HBsAg and 
HBV DNA levels should be retested after therapy if the 
ALT level remains elevated.

9.3.2  HBV–HDV coinfection
HDV is a small RNA virus, reliant on HBsAg for 
replication, which affects about 5%–10% of people 
with CHB infection.533,534 Australian data showed 
seroprevalences of 4.1% among 4407 individuals 
tested in Queensland between 1997 and 2016 and 
4.8% among 2314 Victorians tested from 2000 to 
2009.535,536 HDV is commonly transmitted among 
MSM and PWID.534 Regions with high HDV endemicity 
include Africa (West Africa and Horn of Africa), Asia 
(Central and Northern Asia), Pacific Islands, Middle 
East, Eastern Europe and South America (Amazonian 
Basin).533 In Australia, among people who were born 
overseas, those with HBV–HDV coinfection were most 

Technical remarks

1. NA treatment should be continued for at least 12 months after cessation of non-B-cell depleting 
immunosuppression and for at least 18–24 months after cessation of B-cell depleting agents.93 EASL 
guidelines suggest continuing for 18 months after cessation of rituximab.1 

2. It should be noted that entecavir and tenofovir are not currently listed on the PBS for the indication of 
prophylactic antiviral therapy in circumstances of significant immunosuppression.

3. Patients should be monitored for a further 12 months after cessation of NA treatment, with 3-monthly 
testing of ALT, HBsAg and HBV DNA levels.1,93 Monitoring HBV DNA levels more frequently than annually is 
not currently supported by the Medicare Benefits Schedule.

4. All clinicians prescribing immunosuppressive therapy should be aware of the risk of HBV reactivation and 
implement appropriate screening strategies to identify individuals at risk. 

5. Regardless of the underlying condition, all patients receiving highly immunosuppressive therapies should be 
screened for HBV, as the consequences of reactivation can be fatal.

Recommendation 28

Testing for HCV, HIV and HDV should be performed 
in all HBsAg-positive people at initial assessment 
and periodically if there is ongoing risk of 
infection. (Evidence quality: Moderate; Grade of 
recommendation: Strong)

Recommendation 29

HBsAg-positive people receiving DAA therapy 
for hepatitis C are at high risk of hepatitis B 
reactivation. People with cirrhosis or who otherwise 
meet the criteria for treatment for hepatitis B should 
be treated with entecavir or tenofovir. (Evidence 
quality: Low; Grade of recommendation: Strong)

Recommendation 30

HBsAg-negative, anti-HBc-positive people receiving 
DAA therapy are at very low risk of HBV reactivation 
and do not need monitoring for hepatitis B 
reactivation in this setting. (Evidence quality: 
Moderate; Grade of recommendation: Strong)

Technical remarks

1. Cases of HBV reactivation leading to adverse 
outcomes, including death, have also been 
reported in studies from Asia.531

2. The recommendations given here are consistent 
with the Australian HCV management consensus 
statement and the EASL, AASLD and APASL 
guidelines.1,128,132,532

3. In people without cirrhosis and with detectable 
HBV DNA below the criteria for treatment 
(<2000 IU/mL), concomitant HBV treatment and 
DAA therapy could also be considered.
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often born in Sudan, Pakistan or Vietnam.537 Testing for 
HDV should be performed in anyone who is positive 
for HBsAg. Testing should initially be for anti-HDV 
antibody, and infection is then confirmed with PCR 
testing for HDV RNA if the antibody test is positive.

Peginterferon is the only available drug with proven 
antiviral efficacy against chronic HDV infection.538 
Suppression of HDV RNA occurs in up to 50% of people 
during 48 weeks of peginterferon therapy.539 However, 
HDV viraemia can fluctuate during treatment and may 
not predict post-treatment response, with relapse 
occurring in up to 50% of people after on-treatment 
HDV suppression.539,540 Virological response may be 
higher with therapy extended to 96 weeks.541 However, 
conclusive data are lacking.

NAs alone are ineffective against HDV and do 
not increase the efficacy of peginterferon when 
used in combination. However, NAs have been 
shown to decrease HBsAg titres when combined 
with peginterferon,539 and they may be useful in 
suppressing residual HBV replication, particularly 
in patients with decompensated liver disease, for 
whom peginterferon is contraindicated. Retreatment 
with peginterferon could be considered, although 
supportive data are lacking.

Bulevirtide is a novel drug that has activity against 
both HDV and HBV via inhibition of the sodium 
taurocholate co-transporting polypeptide receptor. It 
has completed Phase III trials in people with chronic 
HDV infection. Although not yet approved in Australia, 
it has recently been approved by both the US Food and 
Drug Administration and European Medicines Agency 
for the treatment of hepatitis D.

9.3.3  HBV–HIV coinfection
About 27,500 Australians are living with HIV infection, 
of whom about 5% are coinfected with HBV.21,542 The 
natural history of HBV is modified by HIV coinfection: 
HBV DNA levels, rates of HBeAg persistence, 
development of CHB infection and liver disease-
related mortality are all higher than those in HBV 
mono-infection.543,544 Without treatment, progression 
of fibrosis is more rapid and development of cirrhosis 
more common,545 although the risk of liver disease 
is significantly reduced in people receiving long-
term suppression with tenofovir-based antiretroviral 
therapy.546,547 Therefore, early treatment of both HIV 
and HBV is recommended to prevent liver disease 
related to CHB infection.1,41,132,298,548,549

TAF is widely available in Australia for treating people 
living with HIV. It is associated with reduced rates of 
renal disease and osteopenia and is preferred over 
tenofovir in people with HBV–HIV coinfection.550 
Safety data regarding use of TAF during pregnancy are 
available, and TAF is now recommended as a preferred 
NA option for treatment of HIV in pregnancy.551 
Tenofovir is also an appropriate option.

The risk of HCC among people with HBV–HIV 
coinfection is unclear. A trend towards increased HCC 
risk in people with HIV was reported among people 
with HBV in NSW from 2000 to 2014.552 HCC remains 
a leading cause of liver-related death among people 
with HIV infection, and HIV may be associated with 
decreased survival from HCC.553 Therefore, people 
with HBV–HIV coinfection are offered 6-monthly 
liver ultrasounds and entry into an HCC surveillance 
program. 

Recommendation 31

Treatment of HBV–HIV coinfection should 
be with HBV-active antiretroviral therapy, 
including tenofovir, regardless of HBV disease 
phase. (Evidence quality: Moderate; Grade of 
recommendation: Strong)

Technical remarks

1. Loss of HBsAg occurs in up to 10% of people 
treated with peginterferon and indicates long-
term cure of chronic HDV infection.539

2. Late relapse may occur at any time after 
treatment, and long-term follow-up is 
recommended while HBsAg remains positive.539
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9.4  Renal impairment
Renal impairment may occur in people with HBV 
infection as an extrahepatic manifestation, as a 
complication of NA therapy or as a complication 
of decompensated cirrhosis, such as hepatorenal 
syndrome. HBV status should be determined in 
patients receiving dialysis or renal transplantation, to 
reduce both transmission and relapse of undiagnosed 
HBV infection. As NA treatment is long term, and 
often lifelong, monitoring for renal complications in an 
ageing population is particularly important. 

9.4.1  Renal monitoring

Renal adverse events, including nephrotoxicity 
with reduced glomerular filtration rate (GFR), 
hypophosphataemia, Fanconi syndrome, reduced 
bone mineral density and lactic acidosis, have been 
reported, predominantly due to tenofovir and adefovir, 
and to a lesser degree entecavir.378,556,557 Pre-treatment 
and on-treatment renal monitoring should be 
performed to identify those who are at risk and may 
require alterations in their management. Entecavir 
or TAF, if available, are the treatments of choice for 
people at high risk of developing renal disease because 
of underlying diabetes, decompensated cirrhosis, 
pre-existent proteinuria or glomerulonephritis, 
nephrotoxic drug exposure or transplantation. 

Although tenofovir primarily undergoes renal 
excretion and is associated with an increased risk 
of renal tubular damage in patients with HBV–HIV 
coinfection,558 the risk remains low in patients with 
HBV mono-infection365 and is similar to the risk seen 
with long-term entecavir.559 TAF is associated with less 
renal toxicity than tenofovir disoproxil,560 but it is only 
available in Australia for the treatment of HIV–HBV 

coinfection. Nevertheless, TAF may be considered 
for patients with renal disease related to previous 
tenofovir disoproxil exposure.

TAF is a prodrug of tenofovir that has greater plasma 
stability than TDF, resulting in increased delivery 
of the active metabolite tenofovir diphosphate 
to hepatocytes, as well as lower dosages being 
required.561 Compared with 300 mg of TDF, circulating 
levels of tenofovir are 90% lower with a 25 mg 
daily dose of TAF, resulting in lower exposure to the 
potentially nephrotoxic tenofovir.562 In two Phase III 
studies, analysis at 96 weeks showed that patients 
treated with TAF had similar levels of viral suppression 
as those treated with TDF; however, those treated 
with TAF had a significantly smaller median change 
in GFR (–1.2 vs –4.8 mL/min; P < 0.001) than those 
treated with TDF.361,362,563 In a study of 490 virally 
supressed patients, switching from TDF to TAF had 
no effect on viral suppression rates, but a significant 
difference in creatinine clearance reduction was seen 
(–0.94 mL/min in TAF-treated patients compared 
with 2.74 mL/min in those who kept taking TDF for a 
further 48 weeks).564 

All patients with HBV infection should undergo 
baseline assessment of renal function, and renal 
function should be monitored during NA therapy. All 
patients treated with tenofovir should have serum 
creatinine and phosphate levels monitored every 3 
months in the first year and every 6 months thereafter. 
A similar approach should be used for patients 
who are at risk of renal disease or who develop 
an eGFR <60 mL/min/1.73 m2 or phosphate levels 
<0.65 mmol/L (<2 mg/dL). If patients develop renal 
and bone complications while receiving treatment 
with tenofovir, a switch to TAF (if available) or 
entecavir should be considered. Any patient with renal 

Technical remarks

1. Entecavir is also a potent inhibitor of HBV replication. However, it has weak anti-HIV activity and can lead  
to HIV resistance. It should only be used in combination with effective antiretroviral therapy against HIV.

2. Safety data for TAF in people with prior tenofovir-related renal disease or severe chronic kidney disease 
(eGFR, <30 mL/min/1.73 m2) are lacking, although TAF may be used in people with an eGFR of 
30–70 mL/min/1.73 m2.554

3. One study suggests a low risk of HCC in people without cirrhosis and with early introduction (at age  
<46 years) of tenofovir.555

4. If pre-exposure prophylaxis is used in someone who has HBV and is at risk of infection with HIV, it should be 
used continuously, rather than on-demand, to achieve HBV suppression and avoid drug-resistant HBV. 
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impairment requiring treatment for HBV should be 
managed by a specialist with experience in this setting.

9.4.1.1  Patients receiving dialysis

HBsAg-positive rates in patients receiving dialysis 
are reportedly 1% in the US and 1.3%–14.6% in 
Asian patients.565 In Australia’s Northern Territory, 
8.9% of patients receiving haemodialysis had HBsAg 
positivity, with 42.7% having evidence of previous 
HBV exposure.566 This is similar to the population 
prevalence in a comparable cohort.34 As nosocomial 
transmission of HBV may occur in dialysis units, 
all patients should be screened for HBV infection, 
and seronegative patients should be vaccinated. 
Response rates to HBV vaccine are poor in patients 
receiving dialysis, so double the usual vaccine dose 
should be given, with further courses of vaccination 
given if patients fail to develop protective levels of 
anti-HBs.567,568 

All HBsAg-positive patients receiving dialysis should 
be monitored. Those who require treatment should 
receive NA therapy. Treatment with entecavir or TAF 
is recommended, with dose adjustments required 
for patients with an eGFR <50 mL/min/1.73 m2 for 
entecavir and <15 mL/min/1.73 m2 for TAF.361,362,569 
Adefovir and tenofovir are nephrotoxic and should be 
avoided in patients receiving dialysis who have residual 
renal function.425 Peginterferon is safe in patients 
receiving dialysis, although it is poorly tolerated and its 
efficacy is unproven.570

9.4.1.2  Renal transplantation

HBV infection of kidney donors or recipients is 
associated with negative outcomes.569 All potential 
transplant donors and recipients should be tested 
for HBsAg, anti-HBs and anti-HBc. Those with 
decompensated cirrhosis or portal hypertension 

should be considered for combined kidney and liver 
transplantation.41 For HBsAg-positive recipients, 
NA therapy should commence at the time of 
transplantation and continue long term.571 Entecavir 
is the preferred treatment option because of its low 
resistance rates and high tolerability in renal patients. 
If available, TAF should be used in preference to TDF 
because of its long-term safety in renal patients.361,362 
The role of NA prophylaxis for transplant recipients 
who are positive for anti-HBc but negative for 
HBsAg is unclear. Most guidelines recommend 
monitoring for re-emergence of HBsAg and treating 
with NAs, regardless of ALT level, for these rare 
events.1,572 However, routine prophylaxis is not usually 
recommended. NA prophylaxis could be considered in 
transplant recipients receiving T-cell depleting therapy 
and those who are negative for anti-HBs.572

Among recipients from an anti-HBc-positive donor, a 
long-term HBV seroconversion rate of 2.3% has been 
shown.573 To reduce the risk of HBV transmission and 
reactivation, renal transplant recipients should be 
vaccinated before transplantation, and, in the setting 
of high and prolonged immunosuppression, NA 
prophylaxis for 12 months should be considered.572,574 
All patients require close monitoring for reactivation, 
with 6-monthly HBsAg monitoring and NA treatment 
administered if HBsAg is detected. 

Recommendation 32

Entecavir (with dose adjustment) or TAF is the 
preferred antiviral therapy in HBsAg-positive people 
with established renal impairment. (Evidence 
quality: Moderate; Grade of recommendation: 
Strong)

Technical remarks

1. Surveillance with urinary glucose and protein 
testing should also be performed in patients at 
high risk of renal disease.575

2. Screening for HBV infection should be performed 
regardless of the intended mode of dialysis, 
and patients without HBV immunity should be 
vaccinated.

3. Vaccination with enhanced regimens, including 
double-dose or intradermal vaccination, 
should be considered if standard vaccination is 
unsuccessful.576

4. NA dose should be adjusted according to 
creatinine clearance based on eGFR.

5. Renal transplant recipients with HBsAg positivity 
and low HBV DNA levels should still receive NA 
prophylaxis. 
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9.5  Liver transplantation
The proportion of transplants performed for the 
primary indication of HBV infection in Australia and 
New Zealand fell from 9% in 1995–1999 to 4% in 
2015–2017. However, HBV is a secondary diagnosis 
in up to 17% of transplants,52 presumably due to 
the development of HCC in patients with cirrhosis 
receiving long-term treatment with antivirals. 

In the 1980s and 1990s, HBV infection was considered 
a contraindication to liver transplantation because 
of unacceptably high recurrence rates (up to 65%) 
often leading to early graft loss.577 With the availability 
of HBIG, the rate of reinfection fell to 29% in 
patients who were HBV DNA-negative at the time of 
transplantation, but HBIG was largely ineffective in 
patients with high viral loads.578 Using the combination 
of HBIG and lamivudine, HBV recurrence fell to less 
than 5%, with resulting improvements in survival.579,580 
Once HBV DNA suppression could be achieved with 
lamivudine in most patients, the need for long-term 
HBIG (which was costly and inconvenient for patients) 
was questioned. A 2003 study showed that patients 
who were negative for HBV DNA at the time of liver 
transplantation had no HBV recurrence after a short 
course (1 month) of HBIG, in addition to long-term 
lamivudine.581

Now that highly potent NAs are available, the 
requirement for HBIG has been further explored, with 
protocols showing that HBIG can be withdrawn at 24 
weeks, or even only a few days, after transplantation, 
or that no HBIG need be given at all, with minimal 
risk of HBV recurrence in selected patients 
deemed at low risk (HBV DNA-negative at time of 

transplantation).582-584 Conversely, for patients who 
are expected to be non-compliant or patients with 
a higher risk of HBV recurrence, such as those who 
receive a transplant for HCC, HDV or HIV coinfection, 
long-term HBIG prophylaxis can be considered, in 
addition to entecavir or tenofovir. 

In an era of donor organ shortage, the use of grafts 
from anti-HBc-positive but HBsAg-negative donors 
offers an opportunity to increase the number of 
available grafts. Due to a high rate of de novo infection 
(15%–48%, depending on the recipient’s anti-HBc and 
anti-HBs status), the use of long-term prophylaxis is 
mandatory.585 In patients receiving NA prophylaxis, the 
de novo infection rate has been reported as zero.586

The presence of anti-HBc in recipients of anti-HBs- and 
anti-HBc-negative grafts appears to carry negligible 
risk. These patients do not warrant prophylaxis, 
although monitoring of serum ALT and HBV DNA 
levels during periods of intense immunosuppression 
or therapy with DAAs for HCV infection may be 
warranted.587-589

Technical remarks

1. In patients undergoing liver transplantation, 
the use of TAF in combination with calcineurin 
inhibitors is attractive, given the improved renal 
safety of TAF over tenofovir. To date, only a small 
observational study has been performed in liver 
transplant patients, showing a small reduction in 
serum creatinine levels. No recommendation can 
be made on the use of TAF in this setting.590
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10  Conclusion

Through a collaborative approach, these 
recommendations provide a framework for 
management of hepatitis B in Australia. Ultimately, 
this document aims to educate and empower all 
health care workers involved in managing people with 
hepatitis B infection and, in so doing, to improve the 
care delivered to people living with this virus.
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Abbreviations

AASLD American Association for the Study of Liver Diseases

AFP alpha-fetoprotein

AGREE Appraisal of Guidelines for Research & Evaluation

Anti-HAV hepatitis A antibody

Anti-HBc hepatitis B core antibody

Anti-HBe hepatitis B e antibody

Anti-HBs hepatitis B surface antibody

APASL Asian Pacific Association for the Study of the Liver

APRI aspartate aminotransferase to platelet ratio index

ARFI acoustic radiation force impulse

ALT alanine aminotransferase

ASHM Australasian Society for HIV, Viral Hepatitis and Sexual Health Medicine

ASID Australasian Society for Infectious Diseases

AST aspartate aminotransferase

AUROC area under the receiver operator curve

BMI body mass index

cccDNA covalently closed circular DNA

CHB chronic hepatitis B

DAA direct-acting antiviral

DNA deoxyribonucleic acid

EASL European Association for the Study of the Liver

eGFR estimated glomerular filtration rate

ELF Enhanced Liver Fibrosis

FIB-4 Fibrosis-4

GESA Gastroenterological Society of Australia

GFR glomerular filtration rate

GGT gamma-glutamyl transferase

GRADE Grading of Recommendations Assessment, Development and Evaluation

HBeAg hepatitis B e-antigen
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HBIG hepatitis B immunoglobulin

HBsAg hepatitis B surface antigen

HBV hepatitis B virus

HCC hepatocellular carcinoma

HCV hepatitis C virus

HDV hepatitis D (delta) virus

IgG immunoglobulin G

IgM immunoglobulin M 

INR international normalised ratio

IQR interquartile range

MAFLD metabolic (dysfunction)-associated fatty liver disease

MELD Model for End-Stage Liver Disease

MRE magnetic resonance elastography

MSM men who have sex with men

MTCT mother-to-child transmission

NA nucleos(t)ide analogue

OBI occult hepatitis B infection

PBS Pharmaceutical Benefits Scheme

PCR polymerase chain reaction

PWID people who inject drugs

qHBsAg quantitative hepatitis B surface antigen

SWE shear wave elastography

TAF tenofovir alafenamide

TDF tenofovir disoproxil fumarate

TE transient elastography

ULN upper limit of normal 

WHO World Health Organization
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Supplementary data

List of clinical questions
Natural history

i. What is the significance of raised ALT in the setting of undetectable HBV DNA?

ii. What is the accepted normal ALT in terms of treatment threshold for HBV?

iii. Should patients with CHB be monitored for HBsAg clearance? How often does it occur? What is the 
significance (in <50- and >50-year-olds)?

iv. What is the distribution of phases of CHB by age group and region of birth?

v. What is the definition of / prevalence of / significance of occult HBV infection?

vi. What is the evidence for difference in natural history associated with mutations? Include specifically 
reference to subgenotype C4 in Indigenous people.

Epidemiology

i. What is the effect of vaccination on the incidence and seroprevalence of HBV in Australia? Include both 
domestic and overseas vaccination.

ii. How will the epidemiology of HBV change in Australia over the coming decades — related to both 
domestic and international vaccination (effect on migrants from main source countries)?

iii. What are the differences between HBeAg-negative and HBeAg-positive disease? Why do we differentiate 
patients in this way?

iv. Are there regional differences in Australian prevalence?

v. What is the vaccination uptake in Indigenous Australians?

vi. What proportions of patients are currently eligible for treatment in Australia? How do we set appropriate 
and achievable national targets?

vii. Is Australia on track to meet the WHO 2030 elimination targets for CHB?

viii. What is the burden of CHB-associated cirrhosis in Australia?

ix. What is the burden of HBV-associated HCC in Australia?

Diagnosis and monitoring

i. When is liver biopsy indicated in CHB?

ii. How does TE perform in fibrosis staging for CHB?

iii. How reliable is positive surface antigen serology in defining CHB?

iv. How should patients be assessed and monitored for fibrosis? — TE, SWE, non-invasive serum markers in 
primary care, etc.
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Treatment

i. When should a detectable HBV DNA during treatment be acted upon?

ii. Is there any rationale of superiority in NA selection, and how do you choose between current therapy 
options? Including coverage of differential HCC risk — Korea, Hong Kong, US, Australian data.

iii. What is the cumulative toxicity rate in patients on long-term NA therapy?

iv. Should patients on TDF be having urinary phosphate and bone monitoring?

v. What scheduled blood test monitoring is minimally necessary in patients on NA therapy?

vi. What is the role of TAF?

vii. When should treatment be stopped in HBeAg-negative patients, or patients with viral suppression in 
general?

viii. Should treatment be stopped in patients with HbsAg loss and cirrhosis?

ix. Do patients in immune tolerance warrant treatment? Ever? Sometimes?

x. What is the role of quantitative HBsAg in monitoring?

xi. What is the market share of entecavir and tenofovir in Australia?

xii. Which patients should be considered for interferon therapy?

xiii. Should persons with compensated cirrhosis and low levels of viraemia be treated with antiviral agents?

xiv. When should treatment be started in HBeAg-negative patients?

xv. When should patients aged under 30 be started on NA treatment?

xvi. What are the treatment considerations in patients with features of non-alcoholic fatty liver disease?

Complications

i. Does anything (other than NAs/interferon) delay fibrosis development?

ii. What is the role of coffee? Exercise? Curcumin? Milk thistle?

iii. What are the management considerations for comorbidities — alcohol, obesity?

iv. What groups of non-cirrhotic patients should be screened for HCC?

v. What is the optimal screening recommendation for patients with CHB?

vi. When should we start surveillance for HCC in Indigenous patients with HBV?

vii. When should we start surveillance for HCC in white people of European ancestry with HBV? Or should we 
never unless they have cirrhosis, first-degree-relative family history?

viii. What proportion of people requiring HCC surveillance with CHB in Australia are receiving it?

ix. What is the impact of HCC surveillance on mortality — new evidence?

x. What are strategies to improve HCC surveillance uptake?
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Special groups

Perinatal transmission

i. When and how should HBV-positive women be assessed/monitored in pregnancy? 

ii. Should pregnant women who are HBsAg-positive with high viral load receive antiviral treatment in the 
third trimester to prevent perinatal transmission of HBV? And what is the threshold?

iii. When should treatment be stopped postpartum?

iv. Is tenofovir really safe in pregnancy? Is entecavir really harmful? Should entecavir be switched if a woman 
becomes pregnant while taking entecavir?

v. Can women breastfeed while taking tenofovir?

vi. Should all children of HBV-positive mothers be tested for HBV? When and with what?

vii. How should HBV-positive children be followed?

viii. Should children with HBeAg-positive CHB be treated with antiviral therapy to decrease liver-related 
complications?

Coinfection – HDV, HCV, HIV

i. Is HDV worth treating? What are the real-world Australian data for success with interferon? Which patients 
are the best candidates for treatment?

ii. HBV–HCV coinfection — which patients being treated for HCV also need HBV antiviral therapy initiated?

iii. HBV–HIV coinfection — what NAs should be selected/avoided?

Immunosuppression (other than for haematological malignancies)

i. When should I screen people for HBV when planning immunosuppression?

ii. How do I manage people with HBV, or past infection with HBV, who are planned for immunosuppression?

iii. A brief summary should be included, covering most immunosuppression situations.

Transplantation

i. How often are HBV patients transplanted in Australia currently?

ii. Do we want to include post-transplant prophylaxis?

Renal impairment

i. How common is, and what is the pattern of, kidney injury in HBV, and with NAs?

ii. What monitoring is required for phosphate wasting and glycosuria?

iii. Do elderly patients need to be monitored more closely than younger patients?

Legal and miscellaneous issues

i. What are the issues for access to treatment for non-Medicare card holders — students etc? 

ii. What are the changes in immigration and refugee testing for HBV in the past few years? How does a 
finding of HBsAg affect application for permanent residency and citizenship? 
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Results of modified Delphi rounds
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D1
–D

2*

1 64 5 4.8 5 5 5 0 95.3 66 5 4.9 5 5 5 0 98.5 3.2

2 66 5 4.8 5 4.75 5 0.25 100.0 66 5 4.8 5 5 5 0 98.5 –1.5

3 61 4 4.3 4 4 5 1 86.9 63 4 4.3 4 4 5 1 95.2 8.4

4 63 5 4.9 5 5 5 0 100.0 65 5 4.9 5 5 5 0 100.0 0.0

5 63 5 4.8 5 5 5 0 96.8 63 5 4.8 5 5 5 0 98.4 1.6

6 59 5 4.4 4 4 5 1 96.6 60 4 4.4 4 4 5 1 96.7 0.1

7 61 4 4.0 4 3.5 5 1.5 75.4 61 4 3.9 4 4 4 0 77.0 1.6

7 mDelphi 3 65 5 4.5 5 4 5 1 94.9

8 61 5 4.7 5 5 5 0 95.1 62 5 4.8 5 5 5 0 98.4 3.3

9 62 5 4.8 5 5 5 0 98.4 63 5 4.9 5 5 5 0 98.4 0.0

10 63 5 4.8 5 5 5 0 98.4 62 5 4.9 5 5 5 0 100.0 1.6

11 62 5 5.0 5 5 5 0 100.0 62 5 5.0 5 5 5 0 100.0 0.0

12 57 5 4.8 5 5 5 0 98.2 59 5 4.9 5 5 5 0 98.3 0.1

13 63 5 4.8 5 5 5 0 96.8 64 5 4.9 5 5 5 0 100.0 3.2

14 60 5 4.5 5 4 5 1 93.3 60 5 4.4 4 4 5 1 90.0 –3.3

15 64 5 4.7 5 5 5 0 96.9 64 5 4.8 5 5 5 0 98.4 1.6

16 64 5 4.8 5 5 5 0 98.4 62 5 4.8 5 5 5 0 98.4 –0.1

17 60 4 4.4 4 4 5 1 93.3 63 4 4.3 4 4 5 1 88.9 –4.4

18 58 5 4.6 5 4 5 1 94.8 60 5 4.5 5 4 5 1 96.7 1.8

19 58 5 4.5 5 4 5 1 98.3 58 5 4.5 5 4 5 1 96.6 –1.7

20 61 5 4.6 5 4 5 1 93.4 62 5 4.6 5 4 5 1 95.2 1.7

21 64 5 4.9 5 5 5 0 100.0 65 5 5.0 5 5 5 0 100.0 0.0

22 60 5 4.8 5 5 5 0 100.0 61 5 4.9 5 5 5 0 100.0 0.0

23 64 5 4.9 5 5 5 0 100.0 63 5 4.8 5 5 5 0 98.4 –1.6

24 62 5 4.7 5 4 5 1 96.8 62 5 4.5 5 4 5 1 91.9 –4.8

25 61 5 4.8 5 5 5 0 98.4 63 5 4.7 5 5 5 0 96.8 –1.5

26 60 5 4.7 5 4.25 5 0.75 95.0 61 5 4.7 5 4 5 1 98.4 3.4

27 61 4 4.0 4 4 5 1 82.0 62 4 4.1 4 4 5 1 87.1 5.1

28 63 5 4.4 5 4 5 1 84.1 63 5 4.3 4 4 5 1 88.9 4.8

29 58 5 4.4 5 4 5 1 89.7 60 4 4.4 4 4 5 1 93.3 3.7

30 60 4 4.3 4 4 5 1 93.3 60 4 4.3 4 4 5 1 93.3 0.0

31 47 5 4.6 5 4 5 1 97.9 47 5 4.6 5 4 5 1 100.0 2.1

32 59 5 4.6 5 4 5 1 96.6 60 5 4.6 5 4 5 1 98.3 1.7

IQR = interquartile range; mDelphi = modified Delphi; n = number of participants voting. 
* % Swing D1–D2 = percentage swing between modified Delphi 1 and modified Delphi 2 rounds. 
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