Table of contents
Acknowledgements

5

Hepatitis A

6

Definition and brief description of hepatitis A

6

Prognosis, including rate of progression

6

Information required

6

Currently accepted treatments

6

Financial considerations

6

Prejudice to access and scarcity of resources

6

Effect on applicant’s ability to work

7

Hepatitis B
Definition and brief description of hepatitis B

8
1,8

8

Prognosis and factors affecting progression, including rate of progression

8

Information required

9

Screening for HBV

9

Diagnosis of hepatitis B infection

9

Further testing

9

Monitoring patients with diagnosed HBV infection

10

Currently accepted treatments

10
10

Duration of treatment 1,8

11

Prejudice to access and scarcity of resources

f rs

Types of drugs

Effect on applicant’s ability to work

13

Definition and brief description of hepatitis C
Prognosis and factors affecting progression, including rate of progression
Information required
Currently accepted treatments
Financial considerations
Prejudice to access and scarcity of resources
Effect on applicant’s ability to work
Hepatitis D
Definition and brief description of hepatitis D

Notes for Guidance for viral hepatitis
VM-4721; ADD2019/4356104

13

17

o H

Hepatitis C

13

17

17
19

ea e b D p t e

Financial considerations

19

20
20

20

28

28

Page 2 of 55

Prognosis, factors affecting progression, including rate of progression

28

Information required

28

Currently accepted treatments

28

Hepatitis E

29

Definition and brief description of hepatitis E

29

Prognosis, factors affecting progression, including rate of progression

29

Information required

29

Currently accepted treatments

29

Liver transplantation

30

Selection of patients for liver transplantation
15

30

Inclusion criteria

30

Exclusion criteria15

31

Allocation of a donor liver15

32

Prognosis after liver transplantation

33

Management of liver transplants

33

Transplant assessment

33

Post-transplant management

35

Financial considerations

37

Prejudice to access and scarcity of resources

40

Effect on applicant’s ability to work

41

Clinical opinion
Scenario 2: Chronic hepatitis B
Clinical opinion
Scenario 3: Chronic HBV (with/without HBeAg) with abnormal ALT and VL
Clinical opinion (with HBeAg)
Clinical opinion (without HBeAg)
Scenario 4: Chronic hepatitis C with positive HCV RNA
Clinical opinion
Scenario 5: End-stage liver disease, including transplantation
Clinical opinion
References

Notes for Guidance for viral hepatitis
VM-4721; ADD2019/4356104

42
42
43
43

o e Af ai

Scenario 1: HCV antibody-positive, HCV PCR-negative

42

44

44

44

46

e ar m nt f

Appendix: Clinical scenarios

46

48

48

54

Page 3 of 55

Tables
Table 1: Chronic hepatitis B: Risk of progression ................................................................................. 8
Table 2: Chronic hepatitis B: Summary of efficacy data with treatments ................................................ 12
Table 3: Chronic hepatitis B: Costs of commonly prescribed medications as of April 2019........................ 13
Table 4: Chronic hepatitis B: MBS and other medical service costs as of April 2019................................ 15
Table 5: Modified Child–Pugh criteria............................................................................................... 18
Table 6: Chronic hepatitis C: Recommended protocols ....................................................................... 21
Table 7: Chronic hepatitis C: Cost of treatment protocols as of April 2019 ............................................. 23
Table 8: Chronic hepatitis C: MBS and other medical service costs as of April 2019................................ 26
Table 9: Chronic hepatitis B/C: Hospital costs as of April 2019............................................................. 27
Table 10: Survival rate post-liver transplant ...................................................................................... 33
Table 11: Liver transplant: Hospital costs as of April 2019................................................................... 37
Table 12: Liver transplant: Costs of commonly prescribed medications as of April 2019........................... 38
Table 13: Liver transplant: MBS and other medical service costs (once discharged from hospital) as of April
2019 ........................................................................................................................................... 39
Table 14: Scenario 2: Chronic HBV: Annual costs as of April 2019 ....................................................... 43
Table 15: Scenario 3: Chronic HBV (with/without HBeAg): Annual costs as of April 2019......................... 45
Table 16: Scenario 4: Chronic HCV: Annual costs as of April 2019....................................................... 46
Table 17: Scenario 5: End-stage liver disease, including transplantation: 10-year costs as of April 2019 .... 49

Notes for Guidance for viral hepatitis
VM-4721; ADD2019/4356104

Page 4 of 55

Acknowledgements
The Department would like to thank the Gastroenterological Society of Australia (GESA) for its assistance in
the preparation of this document. In particular, we would like to thank:

Dr Scott Davison
Dr Raj Uchila
Professor Jacob George

H

This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no part may be
reproduced by any process without prior written permission from the Commonwealth. Requests and inquir es
concerning reproduction and rights should be addressed to the Commonwealth Copyright Administration,
Attorney General’s Department, Robert Garran Offices, National Circuit, Barton ACT 2600 or posted at
www.ag.gov.au/cca

y

a

Information provided in this document, including the estimated financial considerations within a specified
framework for treatment, are based on accurate, available resources at the time of development/review. It is
the end user’s responsibility to re-confirm the details before using the information for any binding purposes.
This includes consideration of the current eligibility criteria and cost of medications set out in the
Pharmaceutical Benefits Scheme (PBS) tables, where there have been significant changes that would affect
the outcome (for which archived tables can be accessed via the following link:
http://www.pbs.gov.au/info/publication/schedule/archive#_2003).

Notes for Guidance for viral hepatitis
VM-4721; ADD2019/4356104

Page 5 of 55

Hepatitis A
Definition and brief description of hepatitis A
Hepatitis A is the most common form of acute viral hepatitis in the world. Hepatitis A accounts for a
significant number of cases of clinical illness annually in Australia, and approximately 40% of older adults are
likely to have evidence of past hepatitis A virus (HAV) infection. Contaminated stool is the primary source of
transmission and enteric transmission by person-to-person contact is the predominant way of spreading the
disease. Large families, household crowding, poor education, inadequate human waste disposal, mixing with
other children in day-care centres and male homosexual activity are all associated with an increased
likelihood of hepatitis A infection.
Hepatitis A cases should be notified to the Commonwealth’s National Notifiable Diseases Surveillance
System (NNDSS). 6

Prognosis, including rate of progression
Hepatitis A is usually a mild disease, particularly in children, in whom it is frequently asymptomatic. Middleaged and older people and those with underlying liver disease are more likely to have a more severe clinical
illness, which resolves with symptomatic management. Fulminant hepatitis is a rare complication of hepatitis
A. There is no chronic carrier state for hepatitis A (unlike hepatitis B or hepatitis C), although approximately
15% of people infected with HAV are likely to have a prolonged period of jaundice or a relapsing illness,
which is usually associated with complete recovery.

Information required
The diagnosis of acute hepatitis A is made by the identification of immunoglobulin M (IgM) antibodies to HAV
(anti-HAV) in the serum. This is usually accompanied by the assessment of liver function tests, a coagulation
profile, blood tests to exclude other causes of acute hepatitis and an abdominal ultrasound examination.

f i

Currently accepted treatments
There is no specific treatment for acute hepatitis A. Passive immunisation with human Ig containing IgG antiHAV is recommended for post-exposure prophylaxis and provides protection against clinical hepatitis in 80–
90% of the recipients if given within 6 days of exposure. Several inactivated HAV vaccines have been
developed in the last 10 years and these are highly effective with 95–100% protective efficacy in healthy
individuals.

Financial considerations
The cost of HAV will not represent a significant cost.

Prejudice to access and scarcity of resources
b

With reference to ‘Sch4/4005-4007 – The Health Requirement’ dated July 2019 on the health-related criteria,
none of the services considered short in supply are applicable to HAV.
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Effect on applicant’s ability to work
Adult patients with acute hepatitis A are likely to require a period of absence from their usual employment.
The duration of this period will vary depending on the severity of the illness, the clinical course of the
infection and the underlying general health of the individual.
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Patients with chronic HBV infection can exist in either a high replicative state (high HBV DNA) or a low
replicative state (low HBV DNA). The risk of cirrhosis and HCC increases with increasing gradient across
HBV DNA levels. However, infection can switch from a non-replicative state to a highly replicative state, and
this is a particular risk in patients undergoing chemotherapy or being treated with immunosuppressive
medications.
People at risk of CHB include migrants born in regions endemic (> 2% prevalence) for HBV – that is the
Asia–Pacific regions. Other Australian-born individuals at higher risk for CHB include those whose parents
born overseas in an endemic area, as well as those exposed to HBV through sexual contact or medical
transmission before routine blood donor screening.1,8
Complications such as cirrhosis, liver failure and liver cancer (specifically, HCC) result into deaths in up to
25% of people living with CHB. All complications can be minimised through antiviral therapy.1,8

Information required
Screening for HBV
Based on the National HBV Testing Policy, routine CHB screening is recommended in the following
populations: 1,8
●

people born overseas in Asian or Pacific regions

●

people living with human immunodeficiency virus (HIV) and/or hepatitis C virus (HCV)

●

people who inject drugs

●

people who are undergoing dialysis

●

people who have ever been in custodial settings

●

people with haemophilia/history of blood transfusion in the pre-screening era

●

men who have sex with men

●

sex workers

●

people with multiple sexual partners

●

household and sexual contacts of people with CHB.

Diagnosis of hepatitis B infection

e

Acute hepatitis B infection: The diagnosis of acute hepatitis B is based on medical history, physical
examination, elevated liver enzymes and positive serological markers – hepatitis B surface antigen (HBsAg)
and antibody to hepatitis B core antigen (anti-HBc) immunoglobulin M (IgM). These tests are repeated
monthly after the initial diagnosis to ensure seroconversion and viral clearance. 1,8

t f

CHB infection: The diagnosis of CHB can be difficult because symptoms are often mild and non- specific.
CHB is marked by ongoing serological evidence of infection and variable liver inflammation. The persistence
of HBsAg for longer than 6 months has traditionally defined the presence of CHB infection. 1,8

Further testing

De

Once a patient has been identified with a persistently positive HBsAg, a series of tests are usually performed
to establish the viral load, serology, level of liver inflammation, extent of liver fibrosis, presence/absence of
HCC and other underlying liver diseases. These tests include: 1,8
●

full blood count (FBC) with platelets and coagulation profile

●

liver function tests

Notes for Guidance for viral hepatitis
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●

complete HBV serology including hepatitis B e antigen (HBeAg), antibody to HBeAg (anti-HBeAg) and
HBV DNA measurement

●

tests for co-infection with other viruses, such as HCV, hepatitis D virus (HDV), HIV, and tests for other
causes of liver disease

●

ultrasound to screen for HCC

●

serum alpha-fetoprotein (AFP)

●

liver biopsy – though this is rarely necessary; however, clinicians may consider requesting a biopsy in
order to differentiate the cause of liver injury in patients with more than one possible liver disease

●

liver stiffness measured by transient elastography (FibroScan®) – this is a non-invasive method to
determine the extent of hepatic fibrosis and for monitoring liver disease progression. It is not reimbursed
through Medicare for diagnosis and staging of CHB.

Determination of HBV genotype is not currently recommended as a routine measure, as there are presently
insufficient data to suggest that it significantly alters decisions regarding choice of therapy. However, this
position may change as more data emerge on the specific genotypes.

Monitoring patients with diagnosed HBV infection
Patients without evidence of active liver disease should be monitored on a regular basis and have an alanine
aminotransferase (ALT) measurement performed at least every 6 months.
The frequency of monitoring during treatment depends upon the chosen antiviral therapy. (See Currently
accepted treatments section below).
For patients using pegylated interferon (PEG-IFN), FBC should be performed on a fortnightly basis until cell
counts are stable, after which the frequency of testing can be reduced to monthly. Liver function tests should
be performed in conjunction with the FBC. HBV serology should be checked every 3 months and HBV DNA
assessed every 3–6 months.
For patients using oral antiviral therapy, ALT should be measured every 3 months. HBV DNA should be
checked every 3 months during the early phases of therapy if the chosen agent has a high rate of resistance,
or if the treated patient has a significant risk of liver decompensation should a resistant HBV strain emerge.
HBV DNA can be checked every 6 months once a state of undetectable HBV DNA has been achieved and if
the antiviral therapy has a demonstrated low risk of resistance.

ai

Patients with CHB and a high risk of HCC (such as male gender, family history of HCC, older age, the
presence of cirrhosis and HCV co-infection) should undergo surveillance every 6 months using liver imaging
and serum (AFP) measurement.1,8
For recommended treatment duration see Currently accepted treatments section below.

Currently accepted treatments
Types of drugs
Direct antiviral agents

p

Acute HBV is usually self-limiting and is not treated. However, oral antiviral therapy should be considered in
patients who develop severe hepatitis as they are at risk of acute liver failure; although this treatment
strategy has not been subjected to a controlled clinical trial.
CHB infection with low viraemia: Normal liver function tests are monitored on a regular basis and do not
require antiviral therapy. 1,8

Notes for Guidance for viral hepatitis
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CHB infection with significant viraemia and evidence of ongoing liver inflammatory activity is treated with
PEG-IFN or oral antiviral therapy.
Tenofovir and entecavir have high barriers to resistance and have become the preferred first-line therapies in
CHB. Treatment in the majority of patients is likely to be lifelong. These medications are well tolerated
without significant side effects in most patients
Preference of drugs is largely determined by individual clinician choice, patient response including renal
health, pregnancy and fertility concerns, and the development of any drug resistance. Rather than ALT or
VL, likelihood of fibrosis or cirrhosis is the key determinant of long-term outcomes. That is why, these
treatments are not approved in children.
Lamivudine is utilised as a preventive antiviral during chemotherapy or immunotherapy to prevent the reemergence of HBV in low risk patients identified as to be in the immune control phase of the infection.
Entecavir is not recommended in pregnancy. It should also not be used in lamivudine-refractory patients.
Tenofovir may cause or exacerbate decreased bone mineral density. It is best to be avoided in osteoporotic
patients.
Tenofovir is also is used in combination with other antivirals to treat HIV. It has been used successfully in
pregnancy for HIV and HBV without maternal or foetal complications. Its dosage has to be adjusted in
patients with renal impairment. Entecavir is a better option in HIV-positive patients, as well as in those with
significant diabetes or hypertension who may be at risk of kidney damage.
Adefovir is no longer used on its own due to the high rates of viral resistance; tenofovir and entecavir are
listed as Section 100 drugs as first-line therapy for patients with chronic HBV with appropriate viral loads.
Tenofovir and entecavir are also listed for patients who have developed resistance to other oral agents. PBS
subsidy requires compliance with the clinical criteria as given in Table 3.
PEG-IFN
PEG-IFNs are administered by injection and may offer alternative options when finite therapy is desired,
such as in young patients. Pegylated forms of IFN are preferred over the non-pegylated forms due to weekly
dosing and possibly improved efficacy, although the side effects are similar. 1,8
Not all patients with CHB are suitable to receive PEG-IFN, especially if with decompensated cirrhosis. Young
patients with high ALT, low viral load and infection with wild-type CHB are more likely to respond to PEGIFN.

ff i

PEG-IFNs have a restricted listing on the Pharmaceutical Benefits Scheme (PBS), with a lengthy treatment
course of 48 weeks, accompanied with many side effects, including bone marrow depression, influenza-l ke
symptoms and neuropsychological side effects. The treatment is typically not successful in achieving SVR in
80-90% of patients commenced on therapy.

Duration of treatment1,8
Duration of treatment will depend on patient’s viral load, other serological responses and clinical status,
particularly the development of cirrhosis. For patients with CHB infection with significant viraemia and
evidence of ongoing liver inflammatory activity, treatment with oral antiviral therapy is likely to be lifelong,
particularly in HBeAg-negative patients, unless they achieve HBsAg loss or seroconversion.

r

Complete viral eradication is rarely achieved. Hence, the aim of therapy is biochemical control (normalisation
of ALT) and virologic control (< 2,000 IU/mL for IFN treatment and undetectable virus for direct antiviral
therapy). Ideally, this control should be sustained when the patient has ceased therapy; however, when
using direct antiviral therapy, long-term maintenance treatment is likely to be required in the majority of
patients.
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Hepatitis C
Definition and brief description of hepatitis C
HCV causes liver inflammation and may result in progressive liver injury, cirrhosis and HCC. Most patients
with HCV have a history of intravenous drug use.
HCV is not vaccine-preventable. Hepatitis C cases should be notified to the Commonwealth’s NNDSS.6

Prognosis and factors affecting progression, including rate of
progression
HCV infection involves an initial (acute) phase of infection, which is usually asymptomatic. During this phase
of the illness there is a rapid increase in viral levels, which is followed by the production of HCV antibodies
by the host’s immune system.
In general, 25% of people infected with HCV are likely to clear the virus within 1 year. Those that do not clear
are described as having chronic hepatitis C (CHC). If left untreated, the outcomes are variable; for example,
after 20 years of infection, approximately 7% of patients may develop liver cirrhosis, increasing to 20% after
40 years. After 40 years of infection, about 5% may develop liver failure or liver cancer. 2

In patients with persistent infection, progression to liver disease is more frequent in those who: 10
●

are male

●

have elevated ALT levels

●

have heavy alcohol intake

●

have evidence of obesity/metabolic syndrome

●

acquired the infection at an older age

●

have had infection for at least 40 years

●

are co-infected with HBV or HIV.

fa

Among patients who become HCV ribonucleic acid (RNA)-negative during treatment, some will relapse when
therapy is stopped. A response is considered ‘sustained’ if HCV RNA remains undetectable for 6 months or
more after stopping therapy.
The indications that a patient may be progressing from a state of compensated cirrhosis to liver failure are
listed below.
●

Subtle features
‒ Hard liver edge and/or splenomegaly on physical examination
‒ Mild thrombocytopaenia
‒ Slightly low albumin
‒ Slightly prolonged international normalised ratio (INR), nodular liver on computed tomography
(CT)/ultrasound scans.

●

Signs of progression to liver failure
‒ Ascites, significantly low albumin

Notes for Guidance for viral hepatitis
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Information required
Acute HCV is diagnosed by medical history (which usually includes a recent risk event), abnormal liver
function tests and the presence of HCV RNA to document viraemia. Antibodies to HCV appear
approximately 6 weeks after exposure and, therefore, there is a window in which recently infected persons
are HCV RNA-positive but do not have circulating antibodies; this may cause some diagnostic confusion.
The diagnosis of CHC is usually dependent upon the demonstration of circulating antibodies and HCV RNA
for a period greater than 6 months. Criteria for PBS eligibility require evidence of chronic infection
documented by repeated HCV antibody positivity and HCV RNA positivity.5
On initial evaluation the following investigations are performed on patients with CHC:
●

FBC

●

liver function tests

●

coagulation profile

●

plasma thyroid-stimulating hormone (TSH)

●

HIV and HBV serology

●

liver screen, including AFP

●

HCV PCR

●

HCV RNA with viral load is important for determining eligibility of 8-week course with sofosbuvir +
ledipasvir

●

HCV genotype is required by the PBS criteria, and significant before prescribing elbasvir + grazoprevir,
or sofosbuvir + ledipasvir

●

abdominal ultrasound.

Intense monitoring of patients on DAA therapy is usually not required. Depending on potential drug-drug
interactions, assessment of adverse events and medication adherence, treatment and follow-up intervals
should be optimised.
During treatment and post-treatment monitoring include LFTs and HCV PCR (qualitative) after 8-12 weeks.
Hepatotoxicity should be monitored through LFTs at week 8 in patients treated with elbasvir plus grazoprevir.

a s

No follow-up is required for patients with SVR, no cirrhosis and normal LFT results. For those LFT results are
persistently abnormal, further evaluation for other liver diseases should be undertaken. Long term monitoring
is required for patients with cirrhosis.

m

Transient elastography is increasingly used to evaluate liver fibrosis in HCV infection. HCC in patients with
HCV usually occurs after cirrhosis is established. Hence, 6-monthly ultrasound and AFP measurements are
undertaken in patients with cirrhosis for surveillance purposes.

Currently accepted treatments
All patients, except those with limited life expectancy due to non-liver or non-HCV-related comorbidities,
should be considered for antiviral therapy given the current ease of access to therapy and high chance of
successful sustained virological response.
To be eligible for PBS subsidy the patient must be at least 18 years old and must be:
●

treated by a medical practitioner, or an authorised nurse practitioner experienced in the treatment of
CHC infection, or

Notes for Guidance for viral hepatitis
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●

in consultation with a gastroenterologist, hepatologist or infectious diseases physician experienced in the
treatment of CHC infection.

Of recent, pan-genotypic antiviral therapy has opened up a path to antiviral management of all patients with
HCV detected, irrespective of the genotyping. This may provide benefit in care situations where prompt
delivery is likely to improve access to therapy, as genotype may take days to weeks to be obtained.
Currently, following 3 highly efficacious, safe and well-tolerated pan-genotypic regimens are listed on the
PBS for CHB:
●

sofosbuvir + velpatasvir,

●

glecaprevir + pibrentasvir, and

●

sofosbuvir + velpatasvir + voxilaprevir.

Other DAA regimens are genotype-specific. See Table 6. The patient’s history of antiviral therapy and
fibrosis status are important factors in guiding the ongoing therapy. There is no restriction on access to
treatment for patients with cirrhosis, however some toxicities must be considered in choosing a therapy for
this patient group, and it is typically referred for specialist management. Patients with hepatocellular
carcinoma should not be considered for antiviral therapy until six months after their tumour management has
been completed. 5
Liver transplantation is the treatment of choice for patients with end-stage liver disease. However, selected
patients with decompensated cirrhosis (Childs Pugh B or C) may be considered for treatment with certain
regimens in experienced or transplant centres. Regimens containing protease inhibitors are contraindicated
in patients with decompensated cirrhosis.

Financial considerations
Table 7 summarises the commonly prescribed medications for HCV treatment and Table 8 summarises the
commonly utilised MBS costs for treatment.

Prejudice to access and scarcity of resources

s

ESLD associated with HCV is the most frequent indication for liver transplantation. With reference to
‘Sch4/4005-4007 – The Health Requirement’ dated on July 2019 on the health-related criteria, liver
transplantation has been identified to be short in supply. Refer also to section below on Liver transplantation.

om

Effect on applicant’s ability to work
Adult patients with CHC usually carry on with their usual employment until the onset of decompensated liver
disease. Some patients find it is impossible to continue with their usual employment whilst on antiviral
therapy.

Notes for Guidance for viral hepatitis
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Hepatitis D
Definition and brief description of hepatitis D
HDV requires the presence of HBV to replicate; hence, hepatitis D is found only in patients with HBV. HDV is
relatively uncommon in Australia.
As with HBV, hepatitis D is transmitted through blood or body fluids of an infected person.
Infection with HDV can either be simultaneous with HBV; that is at the time of HBV acquisition (referred to as
co-infection), or as in a person already infected with HBV (known as superinfection).
Only confirmed HDV cases should be notified to the Commonwealth’s NNDSS.6

Prognosis, factors affecting progression, including rate of progression
Acute liver failure is about 10 times more common after acute infection with HDV than in other types of viral
hepatitis.
Co-infections of HBV and HDV are usually acute, self-limited infections. The infection becomes chronic in
less than 5% of HBV-HDV co-infected patients.
Superinfection with HDV in a chronically infected HBV patient leads to chronic hepatitis D in approximately
80% of cases. HDV superinfection tends to enhance the frequency and severity of clinical sequelae of
chronic HBV infection.
Approximately 60–70% of patients with chronic hepatitis D develop cirrhosis within 5–10 years.
HCC occurs in chronically infected HDV patients with advanced liver disease with the same frequency as in
patients with HBV.

Information required
Chronic HDV infection is detected by serological tests (acute infection: IgM anti-HDV; chronic infection: IgM
anti-HDV, IgG anti-HDV), and by the presence of hepatitis D RNA.

Currently accepted treatments
PEG-IFN has recently been shown to be an acceptable therapy for chronic HDV, but high doses are required
and sustained virologic response rates (SVR) vary between 20–43%. Many patients are unsuitable for
therapy because of advanced liver disease.

Notes for Guidance for viral hepatitis
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Hepatitis E
Definition and brief description of hepatitis E
Hepatitis E virus (HEV) is transmitted by the faecal-oral route, usually through contaminated water. Recent
evidence suggests that hepatitis E can be acquired by consumption of meat of animals in the wild.
HEV is more common in developing countries, and only occasional cases have been reported in Australia
(most often following travel to other countries).
Only confirmed hepatitis E cases should be notified to the Commonwealth’s NNDSS.6

Prognosis, factors affecting progression, including rate of progression
Acute hepatitis E does not progress to chronic infection unless in the setting of immunosuppression.
The disease is usually mild, but occasionally the acute infection will progress to a fulminant form. This is
more common in pregnant women, whereby the case fatality rate approaches 20%. The overall case fatality
rate is less than 1%.

Information required
The presence of anti-HBE antibody (IgM) in the serum confirms the disease and persists for at least 6
weeks. IgG antibody peaks shortly after and remains detectable for some years.
Laboratory diagnosis also includes PCR testing.

Currently accepted treatments
There is no specific antiviral therapy for hepatitis E.
Ribavirin has been used successfully in the treatment of HEV in some cases.

Notes for Guidance for viral hepatitis
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Liver transplantation
Selection of patients for liver transplantation
Source: Consensus statement. 15 Available from: https://donatelife.gov.au/resources/clinical-guidelines-andprotocols/clinical-and-ethical-guidelines-organ-transplantation
A candidate for liver transplantation must have irreversible acute or chronic ESLD refractory to other forms of
conventional medical or surgical therapy. The number of people undergoing liver transplantation is limited by
donor availability. Mortality for people on the liver transplant waiting list is around 10–15%.

Inclusion criteria15
Patient should have at least one of the conditions listed below.
●

Chronic liver disease with life-threatening complications. The principle indication in patients with ESLD is:
‒ for adults: Model for End-Stage Liver Disease (MELD)a score > 15
‒ for children: Paediatric End-Stage Liver Disease (PELD) b score > 17.

●

Small HCCs that fulfil the University of California San Francisco (UCSF) criteria. c

●

Other indications include:
‒ liver disease that would result in a 2-year mortality rate > 50% without liver transplantation
‒ diuretic-resistant ascites
‒ recurrent hepatic encephalopathy, recurrent spontaneous bacterial peritonitis
‒ recurrent or persistent gastrointestinal haemorrhage
‒ intractable cholangitis (in primary or secondary sclerosing cholangitis patients)
‒ hepatopulmonary syndrome
‒ portopulmonary hypertension

a

MELD score = 0.957 x loge (creatinine [mg/dL]) + 0.378 x loge (bilirubin [mg/dL]) + 1.120 x loge (INR) + 0.643.

Multiply the score by 10 and round to the nearest whole number. Laboratory values < 1.0 are set to 1.0 for the purposes of the MELD calculation.
The maximum serum creatinine is 4.0 mg/dL. This includes those patients on dialysis.
b

PELD score = 0.480 x loge (bilirubin [mg/dL]) + 1.857 x loge (INR) – 0.687 x loge (albumin [g/dL]) +

0.436 if patient is < 1 year old + 0.667 if the patient has growth failure (< -2 standard deviations).

b

Multiply the score by 10 and round to the nearest whole number. Laboratory values < 1.0 are set to 1.0 for the purposes of the PELD calculation.
HCC MELD: If the maximum tumour diameter is ≤ 2 cm there will be no HCC MELD points allocated to the patient. That patient’s score will be the
standard MELD score only. If the maximum tumour diameter is > 2 cm but total tumour burden is within UCSF criteria (no tumour > 6.5 cm in
diameter and total diameter of all tumours not more than 8 cm), then a score of 22 will be allocated to the patient. An additional 2 points will be
allocated for every 3 months on the transplant waiting list.
c
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‒ metabolic syndromes (with severe or life-threatening symptoms) that are curable with liver
transplantation (e.g. familial amyloidosis, urea cycle disorders, oxalosis)
‒ polycystic liver disease with severe or life-threatening symptoms
‒ hepatoblastoma in children
‒ intractable itch secondary to cholestatic liver disease.
Combined liver–kidney transplantation would only be offered to those liver disease patients with one of the
following:
●

known chronic kidney disease requiring dialysis

●

chronic kidney disease not requiring dialysis but with an estimated glomerular filtration rate (GFR) < 30
mL/min and proteinuria > 3 g/day, or with a GFR < 20 mL/min for >3 months

●

acute kidney injury (including hepatorenal syndrome) not requiring dialysis but with an estimated GFR

< 25 mL/min for > 6 weeks
●

known metabolic disease including hyperoxaluria, atypical haemolytic uraemic syndrome with factor H
deficiency, or familial amyloidosis affecting primarily the kidney.

Patients will be considered for re-transplantation if they fulfil the above criteria for either acute or chronic liver
disease, with an expected post-transplant survival rate exceeding 50% at 5 years.

Exclusion criteria15
Patients with conditions or circumstances that would make a post-transplant survival rate of >50% at 5 years
unlikely are excluded. Examples of exclusion include:
malignancy (prior or current condition, except for HCC within UCSF criteria)

●

active infection (other than HBV, HCV or HIV)

●

coronary artery disease that is irremediable or associated with a poor prognosis

●

cerebrovascular disease that is irremediable or associated with a poor prognosis

●

severe metabolic syndrome (hypertension, morbid obesity, hyperlipidaemia and type II diabetes, with or
without obstructive sleep apnoea)

●

patients with alcoholic liver disease who experience social instability, alcohol problems in first-degree
relatives, who are < 50 years old, have had repeated alcohol cessation treatment failures, find it difficult
to comply with medical care, currently are polydrug abusers and/or who have a co-existing severe mental
disorder — such patients are very unlikely to remain abstinent in the post-transplant period

●

tobacco use is a relative contraindication to liver transplantation (because of an increased risk of
malignancy and cardiovascular disease)

●

inadequate or absent social support is a relative contraindication to liver transplantation (because of an
increased risk of non-adherence)

●

severe neurocognitive impairment and/or developmental delay in a potential paediatric candidate.

f

ff ir

●
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Allocation of a donor liver15
Allocation of a donor liver is based on medical need, medical urgency, capacity to benefit, donor/recipient
matching and logistical factors. Prioritisation of donor liver allocation is as listed below.
1. Patients listed as ‘urgent’. These are further categorised into the following 4 categories:
a. Status 1: patients suitable for transplantation with acute liver failure who are ventilated and in an
intensive care unit (ICU) as at risk of imminent death. When such patients are listed, allocation to them
is mandatory.
b. Status 2a: patients suitable for transplantation with acute liver failure from whatever cause who are not
yet ventilated but meet the King’s College Hospital criteria. d This includes patients who have acute
liver failure because of vascular thrombosis in a liver allograft.
In addition, this category includes paediatric candidates with severe acute or chronic liver disease who
have deteriorated and are in a paediatric ICU. When such patients are listed, allocation to them is
usual but not mandatory and subject to discussion between the directors (or delegates) of the donor
and recipient state (or New Zealand) liver transplant centres.
c. Status 2b: paediatric patients suitable for transplantation who suffer from severe metabolic disorders
or hepatoblastoma (after initial treatment), for whom a limited window exists during which liver
transplant is possible.
d. Status 2c: patients awaiting combined liver–intestine transplant by the National Intestinal
Transplantation Program in Victoria. If a potentially suitable donor is identified, the home unit must
discuss allocation of donor organs with the Victoria unit unless the home unit has a suitable liver
recipient with a MELD score ≥ 25.
2. If no patient is listed in the urgent category, then the local liver unit will allocate livers according to the
following principles:
a. the liver will go to the ABO-identical blood group recipient with the highest MELD or PELD score;
b. the following factors also will be considered (and the reason for the variant allocation noted):
i. the presence of a patient on the list with HCC whose HCC MELD score exceeds the standard
MELD score of other patients on the list of the same ABO blood group
ii. the quality of the donor liver — poor quality donor livers may be utilised, but may require
transplantation into recipients with lower MELD scores to ensure success
iii. the presence of a paediatric patient on the waiting list in need of a split or reduced-size liver,
provided the donor liver is of suitable quality
iv. if the donor is paediatric, then paediatric recipients will have priority for that liver for size reasons

o

v. donor size — overly large size discrepancies result in poor outcomes; size matching may result in
patients without the highest MELD or PELD scores being allocated a liver

d

King’s College Hospital criteria for liver transplantation in acute liver failure:

- paracetamol (acetaminophen)-induced liver failure: pH of arterial blood (after rehydration) < 7.3, or all 3 of the following: INR > 6.5; serum
creatinine > 300 micromol/L; and Grade III or IV encephalopathy
- non-paracetamol-induced acute liver failure: INR > 6.5, or 3 of the following 5 criteria: age < 11 or > 40 years; serum bilirubin > 300 micromol/L;
jaundice-to-coma time > 7 days; INR > 3.5; and drug toxicity.
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●

admission and management in an ICU, transfer to transplant facility and placement on transplant list, if
appropriate (decision based on medical and psychosocial factors)

●

monitoring of intracranial pressure and evaluation for signs of intracranial hypertension, as indicated
(according to centre practice)

●

arterial and central venous pressure monitoring and management

●

endotracheal intubation and ventilation, renal support therapy if indicated (usually haemofiltration),
systemic inotrope support as indicated

●

specific management of the cause of liver failure (e.g. N-acetylcysteine infusion, antiviral drugs,
corticosteroids, etc)

●

prophylactic antibacterial and antifungal medications

●

support of coagulopathy (vitamin K, blood products)

●

prophylaxis against gastrointestinal haemorrhage (proton pump inhibitors or H2-receptor antagonists)

●

nutritional support (enteric feeding).

In acute liver failure, initial laboratory analysis may involve:
●

prothrombin time/INR

●

chemistry:
‒ sodium, potassium, chloride, bicarbonate, calcium, magnesium, phosphate
‒ glucose
‒ aspartate aminotransferase (AST), ALT, alkaline phosphatase, gamma-glutamyl transpeptidase
(GGT), total bilirubin, albumin
‒ creatinine, blood urea nitrogen.
arterial blood gas

●

arterial lactate

●

FBC

●

blood type and screen

●

toxicology screen, including paracetamol level (if indicated)

●

viral hepatitis serologies if indicated, or to establish underlying infection (including HAV, HBV, HCV, HEV,
Epstein–Barr virus [EBV] and cytomegalovirus [CMV])

●

ceruloplasmin level if indicated (Wilson disease consideration)

●

arterial ammonia level

●

autoimmune markers

●

antinuclear antibody (ANA), anti-smooth muscle antibody (ASMA) and Ig levels

●

HIV status

●

amylase and lipase.

f

●
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Procedures may include:
●

abdominal ultrasound

●

abdominal and cerebral CT scan (if stable enough and normal renal function)

●

echocardiography.

Patients with chronic liver failure undergo transplant assessment either in an ambulatory setting (if possible),
or as an inpatient if necessary. Standard assessment may include:
●

blood tests

●

FBC, activated partial thromboplastin time (APTT), INR

●

biochemistry (electrolytes [sodium, potassium, chloride], urea and creatinine; liver function test; amylase;
lipase)

●

blood group

●

viral serology (HAV, HBV, HCV, CMV, EBV, varicella zoster virus, herpes simplex virus, adenovirus)

●

autoimmune serology:
‒ prospective recipients and donors will undergo immunological screening/matching to determine
suitability of a particular recipient to receive a particular donor organ; this will likely include ABO blood
group matching, matching of minor red blood cell antigens, lymphocyte cross-match and evaluation
for presence of donor-specific antibodies (which may be a relative contraindication to transplant or
result in immunosuppressive therapy to reduce the risk of acute rejection).

●

endocrine assessment (thyroid function tests, testosterone)

●

bone assessment (25-hydroxyvitamin D [25-OH vitamin D], parathyroid hormone [PTH], Ostase assay,
bone mineral density scan [DEXA])

●

radiologic assessment (chest x-ray, cerebral CT scan, abdominal CT scan)

●

patients with HCC will be staged with abdominal, chest and cerebral CT, as well as bone scan. In most
patients, magnetic resonance imaging (MRI) or angiogram-CT scan will be performed

●

cardiorespiratory assessment (lung function tests, arterial blood gases, echocardiogram, dobutamine
stress echocardiogram, coronary angiogram (if indicated)

●

endoscopy (to assess for oesophagogastric varices); colonoscopy (if iron deficiency, history of primary
sclerosing cholangitis or inflammatory bowel disease).

Post-transplant management
Immunosuppression
All liver transplant recipients require lifelong immunosuppression to prevent allograft rejection.

partm n

The majority of patients are started on a double-therapy regimen of corticosteroids and a calcineurin
inhibitor, such as ciclosporin or tacrolimus, or a triple-therapy regimen, including azathioprine 1 mg/kg/day or
mycophenolate mofetil 1 g twice daily (not available on PBS for this indication). Immunosuppressive therapy
is commenced within 24 hours of transplantation (usually an intraoperative dose of methylprednisolone 1 g is
given). In patients with significant renal impairment, a renal-sparing protocol with basiliximab (2 doses on day
1 and day 5) and a low-dose calcineurin inhibitor may be used. 7

y

Tacrolimus and ciclosporin doses are adjusted according to therapeutic drug monitoring. Target levels vary
according to time post-transplantation and underlying aetiology of the liver disease. In long-term follow-up
patients, only very low doses are required.
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Prednisone is tapered according to centre-specific protocols. Most patients are on 5 mg daily by 3 months
post-transplantation.
The optimal immunosuppression protocol for patients transplanted for CHC has not been defined, although
most centres will institute steroid withdrawal at some time between 3 and 12 months post-transplantation.
Antimicrobial prophylaxis
Intravenous antibiotics are usually administered for 72 hours. CMV prophylaxis with valganciclovir 900 mg
daily is given to patients at risk of CMV reactivation (recipient CMV Ab positive), or at risk of de novo
infection (donor CMV Ab positive, recipient negative). Duration is for 3–6 months. Pneumocystis carinii
prophylaxis with low-dose cotrimoxazole (e.g. 3 tablets per week) is given for 12 months. Antifungal
prophylaxis with low-dose fluconazole is used in selected patients.
Patients with CHB receive prophylaxis with lamivudine (or another oral antiviral agent) and low-dose
intramuscular HBIG. Patients receive daily HBIG injections for 1 week, followed by weekly injections for a
further 3 weeks and then lifelong monthly injections. Lamivudine 100 mg daily (or other oral agents, such as
entecavir 0.5 mg daily) is usually commenced while on the waiting list (if not before) and continued lifelong.
Acute rejection
Acute rejection occurs in fewer than half of patients, but this is easily treated in most cases with extra
steroids or by altering the drug regimen. Severe rejection is very uncommon. Occasionally, pulse
methylprednisolone therapy is required, but more intensive therapy with muromonab-CD3 (OKT3) is rarely
required. In patients with recurrent HCV, treatment with pulse steroids or OKT3 is avoided as such
treatments lead to worsened outcomes.
Management of diabetes
Diabetes mellitus occurs in approximately 30% of liver transplant recipients. The incidence is highest in
patients transplanted for hepatitis C, and in those with pre-existing diabetes. The incidence of diabetes
relates to the specific immunosuppressive protocol used.
Management requires blood glucose monitoring, adjustment of immunosuppression, oral hypoglycaemic
agents or insulin, as required. Consultation with a Diabetes Centre or endocrinologist is frequently required.
Management of hypertension

i

Hypertension is related to the immunosuppressive protocol in most patients. Frequently, adjustment of the
immunosuppressive therapy is sufficient management. Some patients require long-term therapy with betablockers, angiotensin-converting enzyme (ACE) inhibitors or calcium antagonists.
Management of hyperlipidaemia
Hyperlipidaemia is related to the immunosuppressive protocol in most patients. Therapy is according to
established guidelines for the broader community.
Management of metabolic bone disease

t

Osteoporosis and osteopenia are common in patients with chronic liver disease. Bone loss worsens in the
first 3 months post-transplant because of factors related to immobility, surgery and high-dose corticostero ds.
All patients should receive supplementation with vitamin D and calcium.
Intravenous bisphosphonate therapy can prevent bone loss in the early post-transplant period and is
particularly indicated in patients with underlying osteopenia or osteoporosis.7
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Effect on applicant’s ability to work
Patients with multiple postoperative complications may spend many months in hospital, including periods in
ICU, and may need repeat surgery, multiple imaging procedures, multiple blood tests and multiple
interdisciplinary consultations. Patients with an uncomplicated transplant require brief hospitalisation and
return to good health in 3–6 months. After successful transplantation patients have a greatly improved
lifestyle and are often able to return to school or work and normal social activities.
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Appendix: Clinical scenarios
Scenario 1: HCV antibody-positive, HCV PCR-negative
A 53-year-old male healthcare worker was found to have the HCV antibody when tested before entry through
an Australian visa. The applicant was born in South Asia and had received a blood transfusion after a motor
vehicle accident in 1979. He doesn’t have any other medical conditions and is with normal live enzymes. On
further testing, the HCV PCR test is negative.

Clinical opinion
This individual was probably infected after the blood transfusion (although it is possible that mass
vaccination programs have contributed to the high prevalence of HCV in some countries), or possibly due to
needle stick injury/exposure at the workplace. He has cleared the HCV virus; accordingly, he will not require
any additional medical investigation, treatment or follow-up.
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Scenario 3: Chronic HBV (with/without HBeAg) with abnormal ALT and
VL
The applicant is a 50-year-old man who was infected as a result of an unhygienic surgical procedure 7 years
previously. He presents with lethargy. He is HBsAg-positive, anti-HBc-positive and HBeAg-positive with ALT
of 150 U/L. His liver elastography is 8.7 kPa, IQR 0.7; this is an indeterminant result that raises concerns
regarding moderate liver fibrosis. He has a high HBV viral load of 100,000 IU/mL. His hepatitis D serology is
negative. He drinks alcohol regularly. His clotting studies are mildly elevated.

Clinical opinion (with HBeAg)
The annual incidence of cirrhosis is 2–6%. In view of the risk of cirrhosis, as well as HCC, he will benefit from
oral antiviral therapy, though interferon therapy may be considered too.
The applicant will require careful ongoing monitoring. Unfortunately, many patients with HBeAg do not
seroconvert; thus, he is likely to require lifelong treatment.

Clinical opinion (without HBeAg)
Consider another patient similar to the above applicant, but without HBeAg. Although patients with HBeAgnegative disease tend to have lower HBV viral load than those with HBeAg-positive infection (< 20,000
IU/mL vs > 20,000 IU/mL), they often display increased hepatic injury on liver biopsy. Consequently, the
annual incidence of cirrhosis is significantly higher (8–10%) in HBeAg-negative chronic HBV patients,
compared to that in HBeAg-positive patients (2–6%).
Although the duration of nucleoside analogue therapy in a patient with immune escape (HBeAg-negative at
the start of treatment) has not been established, it is usually required for more than 1 year and likely to be
continued for > 8 years. The aim of long-term treatment is to prevent or delay the onset of complications
including cirrhosis, hepatic decompensation and HCC. It is recommended that the threshold serum HBV
DNA level for initiating antiviral therapy should be 2,000 IU/mL in this group of patients.
Unlike PEG-IFN, oral nucleos(t)ide analogues do not induce a strong immune response and, thus, are likely
to require long-term administration to prevent relapse.
NOTE: Unlike the previous applicant with HBeAG, this patient faces an annual incidence of cirrhosis of 8–
10%. Refer to section on Liver transplantation. For more information on cirrhosis, refer to Notes for Guidance
for gastroenterological conditions.
Typical costs are given in Table 15.
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Scenario 5: End-stage liver disease, including transplantation
A 58-year-old patient was diagnosed with HCV in 1993 after having acquired the infection in the early 1970s.
The patient has been unwell over the past 3 years, with episodes of jaundice, haematemesis, ascites and
ankle swelling. Her platelets are 67 and INR is 1.9. Previous endoscopy has shown oesophageal varices and
ultrasound demonstrated a nodular liver with evidence of portal hypertension and mild ascites.

Clinical opinion
The cumulative 5-year survival rate once decompensated cirrhosis ensues is 35%.
This patient shows clear evidence of decompensation of chronic liver disease. likely related to chronic
hepatitis C. She has portal hypertension, deranged hepatic synthetic function and thrombocytopenia.
Supportive treatment for ESLD includes diuretics, dietary salt-restriction and increased protein intake,
management of hepatic encephalopathy and endoscopy with endoscopic variceal ligation of oesophageal
varices, if needed. Antiviral therapy for chronic hepatitis C may be undertaken, and ongoing surveillance for
liver lesions suggestive of hepatocellular carcinoma should take place every six months at minimum.
Risk of bleeding from oesophageal varices is generally 5–15% per year, with a mortality of 20% at 6 weeks.
However, risk of re-bleeding after an acute gastrointestinal haemorrhage for this patient is around 60% within
1–2 years if untreated, and about 32% (median) in patients treated with endoscopic variceal ligation (EVL).
Multiple EVLs may be required based upon the clinical need in the acute setting; usually, 7–14 daily (on
average 2–4 sessions) until variceal obliteration, and 3–6 monthly pharmacotherapy with a non-selective
beta-blocker such as propranolol with or without a nitrate, for example isosorbide mononitrate. This is often
used in combination with EVL for secondary prophylaxis of variceal bleeding.
Diuresis should be escalated whilst maintaining pathologic monitoring for any decline in renal function or
hyperkalaemia (that may complicate the diuretic use) until the patient has no clinical features of fluid
overload, so as to minimise the risk of acute perioperative complications. Recurrent abdominal paracenteses
may be required, sometimes even up to weekly occurrences for management of symptomatic ascites, such
as dyspnoea or abdominal pain. Treatment of intercurrent skin and soft tissue infections, especially cellulitis
of the lower limbs, may be required with antibiotics, usually as an outpatient.
The patient is likely to require vitamin K and blood product support around the time of procedures and in the
event of clinically apparent bleeding.
This patient is likely to be evaluated for liver transplantation due to decompensated cirrhosis from HCV. A
few specific points that should also be considered are listed below.
●

The frequency of endoscopy required to monitor oesophageal varices and the use of pharmacological
prophylaxis will be dependent upon the endoscopic findings.

●

ICU and high-dependency unit beds are often required for such patients during episodes of
decompensation, though this is relatively unpredictable.

●

Frequency of consultations and blood test monitoring will be high and dependent upon the degree of
abnormality and response to therapy.

e

If HCV treatment was not undertaken prior to transplant, or SVR was not achieved, treatment of the infection
post-transplant should take place.

a

The median patient survival for this patient is around 15-20 years and hence the duration of costings could
reasonably be 15 years for this patient. Graft survival appears fairly similar.
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