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IN AUSTRALIA, 90 000 Aboriginal and Torres Strait Island-
ers live in remote communities, many of which are accessi-
ble only by aircraft, especially in the wet season. Most of the
people in these communities have much worse social and
economic circumstances, education, living conditions and
health status than other Australians.1-3

Chronic hepatitis B virus (HBV) infection is endemic in
Aboriginal and Torres Strait Islander communities. Studies
in the 1980s and early 1990s showed that 46.9% of Aborig-
inal schoolchildren in rural and urban areas of the Northern
Territory (NT) have serological markers of HBV infection,4

and up to 26% of rural Aboriginal populations are positive
for hepatitis B surface antigen (HBsAg).5-7 This suggests
that most of the transmission of HBV infection occurs at an
early age, including in schools.4 As hepatitis B vaccination
was introduced in 1988 for NT Aboriginal children, and for
all NT children in 1990, there will be a need for appropriate
management of chronic HBV infection in remote NT
Aboriginal communities for decades to come.

In 1991–1995, the death rates (for all causes of chronic
liver disease and cirrhosis) were four times and 5.5 times
higher for Aboriginal men and women, respectively, com-
pared with rates for the general Australian population (Box
1).8 Furthermore, the age-adjusted death rates for liver
cancer for NT Aboriginals have almost tripled in the period
1981–1995 (Box 2). However, the numbers are small
(maximum of eight cases per year recorded in 1995), and
may or may not reflect a true increase. Hepatocellular
carcinoma (HCC) may occur on a background of chronic
HBV infection. One study in patients with HCC, in whom
serological tests were performed, showed HBsAg positivity
in seven of eleven Aboriginal patients (63.6%) and two of
four non-Aboriginal patients. Their median and mean age
was 59 years.9 Thus, controlling HBV infection will have a
big impact on HCC, even though the numbers are small.
Australian Aboriginals are 12 times more likely to die of liver
cancer than the general population.3 During the period
1987–1997, primary liver cancer was the third most com-
mon cancer and the second-highest cause of cancer death in
Aboriginal men.3

Optimal management of chronic HBV infection is a
constant source of concern for those providing healthcare

services in remote areas. Yet, in this population, no guide-
lines exist to facilitate follow-up, appropriate and timely
referral, and further investigation of HBV infection.10

Guidelines to assist primary healthcare providers in the
broader community to deliver best-practice care to patients
with HBV infection have been published.11-13 They assist
with testing and indications for specialist referral, but do not
cover screening for HCC, because of a lack of evidence for
its value.

This update applies current opinion and available evi-
dence regarding local follow-up, referral for treatment and
screening for HCC to the context of remote-dwelling Abo-
riginals and Torres Strait Islanders, who have many different
needs compared with other Australian subpopulations.
Inherent in the care of patients with HBV infection is the
need for staging and surveillance of asymptomatic patients.

Primary prevention, through education, counselling and
vaccination, remains the mainstay of combating HBV infec-
tion and, for those infected, avoidance of exacerbating
hepatic insults, particularly alcohol, is crucial. Recently, in
Australia, there has been increasing use of more sophisti-
cated therapy, including antiviral medication, for those with
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progressive hepatic inflammation and fibrosis, with the aim
of preventing progression of disease to decompensated liver
disease or HCC, which may occur in 25% of patients.14

Other developments relate to the options available for
management of HCC, especially when it is diagnosed early
before symptoms manifest.15

Natural history of endemic chronic HBV infection

Ninety per cent of individuals infected with HBV at birth or
in early childhood will develop chronic HBV infection. Each
year, in 1%–10% of those infected, seroconversion occurs
(from HBeAg positive to HBeAg negative), with 10%
remaining HBeAg positive throughout their life. The
remainder (the majority) are HBsAg positive and HBeAg
negative.12,14

Of those remaining HBsAg positive, around 25% will
progress to end-stage liver disease. In patients with chronic
infection, there is a 200-fold increased risk of HCC, causing
death in 10%.16,17 The risk of a patient developing sequelae
of HBV-associated cirrhosis is higher in men, those infected
at a younger age and those with concurrent hepatitis C or
HIV infection. Alcohol misuse is also associated with a
greater risk of disease progression.

Survival in patients with HBV cirrhosis is 71% at 5 years,
with death being due to bleeding, sepsis or HCC.18 In
patients with untreated HCC, survival beyond 2 years is
uncommon.

Patients with chronic HBV infection who are HBV-DNA
negative and have normal alanine aminotransferase (ALT)
levels have little liver-related mortality. A longitudinal study
of 92 such patients over 15 years showed no liver-related
deaths.19

Treatment options

HBV infection

Interferon-� was the first drug to become available to
prevent progression of liver disease. Success, defined as loss
of HBeAg, elimination of detectable virus from the blood
(HBV-DNA negative) and normalisation of liver function
tests, occurs in 40% of those treated with a 6-month course.
Interferon-� is administered by subcutaneous injection and
is associated with many adverse side effects. Since the
introduction of lamivudine, the role of conventional inter-
feron-� monotherapy in the treatment of HBV infection has
decreased significantly.

Lamivudine, a nucleoside analogue used extensively in the
management of HIV infection, and now available for
patients with active chronic HBV infection, is taken as a
daily tablet. It is well tolerated and few side effects have been
reported. It has a cumulative benefit, with the seroconver-
sion rate (from HBeAg positive to HBeAg negative) up to
73% at 4 years.20 Those most likely to respond have high
ALT levels and low levels of viraemia, together with a liver
biopsy result showing a high degree of activity (based on the
degree of inflammation and necrosis and the stage of

fibrosis). To receive treatment, patients need to have serial
blood tests performed that show an elevated serum ALT
level and HBV viraemia. They are required to consume little
alcohol for 6 months, and then undergo a liver biopsy.
Success is defined as elimination of virus from the blood and
normalisation of ALT levels, at which time treatment may
stop. Survival of patients treated successfully is significantly
greater than in those not treated and those treated in whom
HBeAg seroconversion does not occur.21

Studies have shown that patients with HBV infection
undergoing immunosuppressive therapy for renal transplan-
tation or chemotherapy have a decreased risk of hepatitis
flare when taking lamivudine.22

There is concern over the selection of resistant strains.20

Extrapolating from experience with antiviral management of
HIV, higher rates of development and selection of resistant
mutations to lamivudine may occur in those with intermit-
tent adherence to treatment.

Adefovir dipivoxyl has recently become available via com-
passionate access for patients with severe disease reactiva-
tion due to the lamivudine-resistant (YMDD) strain. Future
treatment options likely to become available include other
nucleoside analogues and more acceptable preparations of
interferon (pegylated), plus combination approaches. Cur-
rently, all antivirals used to treat HBV infection require
initiation and monitoring in a hospital-based liver clinic.
Lamivudine and interferon are funded via the Pharmaceuti-
cal Benefits Scheme S100 category.

Transplantation for end-stage and decompensated HBV-
associated cirrhosis is now widely accepted following the
recognition of improved graft survival with administration of
lamivudine and specific HBV immunoglobulin. Approval
for transplantation involves extensive assessment of a variety
of patient factors. Once accepted, the patient must live close

2: Age-adjusted death rates for liver cancer
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1: Age-adjusted death rates for chronic liver disease
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to a major centre and be available to respond immediately to
the availability of a donor organ. Waiting times are generally
in the order of 3–9 months and dependent largely on blood-
group status. After the operation, the patient is required to
remain close to the hospital for some months. Regular
specialist follow-up is life-long and immunosuppressive
drugs must be taken daily. Significant adverse side effects
include the risk of sepsis. Management is complicated,
especially when there are comorbidities, such as renal
disease, hypertension and diabetes.

Hepatocellular carcinoma (HCC)

Hepatologists often screen for HCC by regular measure-
ment of serum �-fetoprotein levels and liver ultrasound
examination. However, there is no widely published and
accepted screening protocol. Early identification gives a
greater opportunity for curative therapy, but no ran-
domised controlled trial has shown benefits from surveil-
lance. Screening has been recommended for those with
clinical or biopsy-proven cirrhosis,23 and a 16-year longi-
tudinal study of screening for HCC in Alaskan Indigenous
people with HBsAg positivity showed a benefit from
measuring �-fetoprotein levels only.24 While this is a
reasonable compromise, the highest yield comes from
measuring �-fetoprotein levels and performing ultrasound
examinations.25

Early diagnosis of HCC allows for a variety of treatment
options aimed at cure as well as prolonging life and improv-
ing quality of life. Treatment modalities range from trans-
plantation to radio- and microwave-frequency ablation,

resection and hemihepatectomy, intra-arterial chemother-
apy and embolisation, and percutaneous intralesional etha-
nol injections, each requiring an extensive work-up and
attendance at tertiary referral hospitals.15

Management of chronic HBV infection in Indigenous 
Australians living in remote areas

In the context of remote-dwelling Aboriginals and Torres
Strait Islanders, management of chronic HBV infection
must take into account all individual and population health-
care issues. Any decision to screen, investigate and treat
requires justification, as does a decision not to offer “Aus-
tralian standard care”. In principle, those infected should be
offered the same standard of care as provided in urban
centres. Regrettably, however, the poorer health status and
reduced life expectancy of Australia’s Indigenous population
results from conditions with greater priority than HBV
infection, diabetes, cardiovascular disease and renal failure.
Furthermore, travel from remote areas for a “routine” liver
ultrasound examination may not be acceptable to patients
who have no relevant symptoms.

It is important for healthcare providers and communities
to prioritise resources. Excessive attention to chronic HBV
infection could divert resources away from programs which
may have a more significant impact on the health of
Indigenous people. There is also a risk that if complicated
resource-intensive protocols are created, and are not
adhered to by primary healthcare providers, then those who
would most benefit from screening would not be appropri-
ately monitored. Regular blood tests are already performed
as part of check-ups for “well” men and women and chronic
disease management. We believe that, in this context,
screening should be by regular �-fetoprotein measurements,
reserving further investigation, including ultrasound, for
those who have abnormal results of blood tests, including
abnormal liver enzyme levels.

Recommendations

We recommend that patients be monitored according to the
algorithm given in Box 3. Individual patients need to
understand the purpose of follow-up, which is to decrease
the risk of progression to decompensated liver disease and
HCC. Patients being screened and monitored will require a
good understanding of the reasons for investigation and
consideration of treatment, particularly as they are likely to
be asymptomatic at the appropriate time for intervention.
Regular clinical review and modification of other lifestyle
factors, particularly alcohol intake, should take priority over
biochemical testing. Other reasons for abnormal liver func-
tion tests should also be kept in mind. These include
diabetes, obesity, dyslipidaemia, medications, alcohol and
kava consumption.

We recommend that primary healthcare providers adopt a
flexible approach in undertaking follow-up of remote-dwell-
ing Aboriginal and Torres Strait Islander patients with
chronic HBV infection. For instance, the intensity of follow-

3: Follow-up of patients with hepatitis B infection*

* For patients who are deemed (after 
   appropriate patient and healthcare provider   
   interaction) to be amenable to treatment 
   should investigation and surveillance result
   in such a recommendation.

HBeAg positive 
Normal ALT level

e antigen 
seroconversion

● Annual liver  
   function tests 
● Test for
   �-fetoprotein

Ongoing observation at  
primary care level, 

with attention to comorbid conditions

If cirrhosis present, consider 
6-monthly ultrasound  

examination and test for  
�-fetoprotein 

● Six-monthly 
   liver function tests 
● Test for HBeAg,
   and �-fetoprotein
   

Abnormal 
ALT level

HBsAg positive

HBeAg negative 
Normal ALT level

HBeAg positive or negative 
Abnormal ALT level

● Ultrasound examination 
● Tests for �-fetoprotein 
   and HBV-DNA 
● Biopsy (only if no good  
   clinical, biochemical or  
   radiological evidence  
   of cirrhosis is available) 
● Consider treatment

Further investigation with  
or without specialist referral  

(exclude other causes)
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up, or even whether a patient is followed up or not, might
depend on a number of factors:
■ patient choice, if appropriate decision-making opportuni-
ties are ensured;
■ patient willingness to adhere to follow-up;
■ lifestyle issues, including alcohol consumption;
■ existence of significant comorbidities (including age)
altering a patient’s prognosis; and
■ a belief after discussion with the patient, and other people
of significance to the patient, that treatment options would
be culturally or socially inappropriate, even if screening
showed significant early asymptomatic liver disease.
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