
Chronic liver disease affected more than 6 million people 
in Australia in 2012 and the prevalence is expected to rise 
to over 8 million by 2030.1 Chronic hepatitis B and C 
together represent about 8% of all cases of chronic liver 

disease in Australia, with almost half a million people affected. 
Although less prevalent than nonalcoholic fatty liver disease, chronic 
viral hepatitis is a common cause of cirrhosis and liver failure, and 
accounts for 70 to 80% of all cases of hepato cellular carcinoma (HCC). 

This article aims to help GPs recognise and diagnose patients 
with chronic hepatitis B or C in primary care, assess the severity 
of liver disease using clinical and noninvasive markers, recognise 
the need to manage comorbidities in patients with chronic liver 
disease and appropriately refer patients who require specialist 
assessment and management. Nonalcoholic fatty liver disease and 
alcoholic liver disease were discussed in a previous article in 
Medicine Today (January 2017 issue).2  

Chronic hepatitis B 
Case study 1
Mr CX, a 45-year-old man from China, presents requesting 
antibio tics for flu-like symptoms of two days’ duration. He is 
assessed as most likely having an upper respiratory viral illness 
and antibiotics are deferred. Further history reveals he has no 
concomitant medical conditions, takes no regular medications 
and does not drink alcohol. He was born in China and left the 
country 15 years ago, with his wife and son. He runs the family 
business, a computer repair shop. His body mass index is 22.5 kg/m2 
and his blood pressure is 120/75 mmHg. Cardiovascular and 
gastrointestinal examinations are normal. 
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    KEY POINTS

• Chronic hepatitis B and chronic hepatitis C represent 
about 8% of all cases of chronic liver disease in Australia.

• The rising prevalence of chronic liver disease contributes 
to increasing rates of cirrhosis, liver failure and liver 
cancer.

• Chronic hepatitis B and C can be asymptomatic in the 
early stages of infection.

• Screening at-risk populations for hepatitis B virus and/
or hepatitis C virus will identify patients who require 
further management to prevent disease progression.

• Highly effective antiviral treatments are available to treat 
chronic hepatitis B and chronic hepatitis C.

• Patients with advanced fibrosis or cirrhosis of any cause 
should be referred to a liver specialist.
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Mr CX comes from a country with a high prevalence of 
chronic hepatitis B (Box 1). Although he is asymptomatic from 
the liver point of view, and is presenting to the family GP for a 
different reason (viral respiratory symptoms), this presentation 
provides an opportunity to discuss the possible diagnosis and to 
screen for hepatitis B; the screening is also offered to his wife 
and son. The patient is encouraged to discuss screening for 

hepatitis B virus (HBV) infection with his extended family 
(siblings, parents); education, immunisation, monitoring or 
treatment would likely be offered to extended family members 
who test positive. A letter of introduction is provided to the 
patient to share with extended family members to facilitate this 
discussion and encourage them to attend their family GPs for 
testing.

Mr CX returns a week later for a review and to discuss the 
results of his tests. His flu-like symptoms have resolved completely. 
Blood investigations show elevated alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) levels (ALT, 65 U/L 
[normal range, NR, males <30 U/L]; AST, 54 U/L [NR <35 U/L]) 
but within normal range levels of gamma glutamyl transferase 
(GGT; 45 U/L), alkaline phosphatase (ALP; 40 U/L), bilirubin 
(15 micromol/L) and albumin (39 g/L). The platelet count is  
240 x 109/L (NR 150 to 400 x 109/L). HBV serology shows that 
HBsAg (hepatitis B surface antigen) is positive, HBeAg (hepatitis B 
envelope antigen) is negative, anti-HBe (hepatitis B envelope 
antibody) is positive and HBV DNA level is 54,000 IU/mL. 

On further questioning, Mr CX recalls that an uncle in China 
died with ‘yellow jaundice’ and might have had cancer of the liver. 
The family doctor refers Mr CX for a liver ultrasound examination, 
which shows a smooth but coarse liver, without additional overt 
features of cirrhosis, portal hypertension or liver lesion.

What are the next steps?
Mr CX has chronic hepatitis B with elevated liver enzyme and 
HBV DNA levels. The normal platelet count and bilirubin  
and albumin levels are reassuring that he does not have portal 

1. HEPATITIS B VIRUS INFECTION: AT-RISK POPULATIONS TO BE SCREENED4

Individuals born in areas of intermediate (2 to 7%) to high (8% and 
above) prevalence, including immigrants and adopted children

• Asia, Africa, South Pacific Islands 
 – all countries

• Middle East (except Cyprus and Israel)

• Eastern Europe 
 – all countries except Hungary

• Mediterranean Europe 
 – Malta and Spain

• The Arctic (indigenous populations of Alaska, Canada and 
Greenland)

• South America 
 – Ecuador, Guyana, Suriname, Venezuela and Amazon 
regions of Bolivia, Brazil, Colombia and Peru

• Caribbean 
 – Antigua and Barbuda, Dominica, Granada, Haiti, Jamaica, 
St. Kitts and Nevis, St. Lucia, and Turks and Caicos

• Central America 
 – Guatemala and Honduras

Other high-risk populations

• Aboriginal and Torres Strait Islanders

• People with chronically elevated ALT (>19 U/L for females; 
>30 U/L for males) or AST levels* 

• People who have ever injected drugs

• Household contacts

• People infected with hepatitis C virus  
or HIV

• People in custodial settings

• Men who have sex with men

• Haemodialysis patients

• People requiring immunosuppressive therapy, e.g. chemotherapy 
or for autoimmune diseases or transplantation

• All pregnant women (not higher risk, but universal antenatal 
screening important to prevent vertical transmission)

Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase.  
* Normal range values for ALT in people with chronic hepatitis B and C are different  
from those in people without these diseases.

MedicineToday   ❙   FEBRUARY 2017, VOLUME 18, NUMBER 2    35
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2017.

����������������������������������������������



hypertension or decompensated liver 
disease (Box 2). The coarse liver seen on 
the liver ultrasound is nonspecific, but in 
the context of the diagnosis of chronic 
hepatitis B, this requires further 
evaluation. 

Mr CX is referred to a liver specialist 
service. The HBV serology, ALT and HBV 
DNA levels indicate he is in the immune 
escape (immune reactivation) phase and 
therefore meets criteria for treatment. 
The liver specialist performs transient 

elastography (a FibroScan), which returns 
an elevated liver stiffness reading of 
13.5kPa; this is in the cirrhotic range  
(F4, cirrhosis or advanced liver fibrosis). 
Tenofovir 300 mg daily is prescribed, and 
Mr CX is advised that this therapy will be 
lifelong and will reduce his chance of 
developing liver cancer or liver failure. As 
recommended by guidelines, he will have 
six-monthly liver ultrasound examination 
and  alpha-fetoprotein testing for the rest 
of his life to screen for HCC.3,4 

Diagnosis and management
An estimated 218,000 individuals in 
 Australia are infected chronically with HBV, 
and most of these people were born in coun-
tries with intermediate to high  prevalences 
for chronic hepatitis B or are  Aboriginal and 
Torres Strait Islanders.4,5 Chronic hepatitis 
B is usually asymptomatic, and therefore 
the diagnosis should be considered in all 
at-risk groups and opportunistic screening 
for HBV infection offered (Box 1).4 

The interpretation of HBV serology is 
summarised in Table 1 and the natural 
history and management of chronic HBV 
infection is shown in the Figure.4,6,7 Spe-
cialist referral for antiviral treatment largely 
is guided by the HBV serology results and  
HBV DNA and ALT levels.4,7 All patients 
with cirrhosis should also be referred for 
specialist management; physical signs and 
investigation results suggestive of cirrhosis 
are listed in Box 2. The treatment options 
for chronic hepatitis B infection include 
oral nucleot(s)ide analogues (entecavir and 
tenofovir) and pegylated interferon. 
 Evaluation and management of patients 
with suspected and confirmed chronic 
HBV infection is summarised in Flow-
charts 1 and 2 and the Figure.

Special considerations
Particular groups of patients with chronic 
hepatitis B require special consideration. 

Patients without cirrhosis
Patients with chronic hepatitis B are at 
risk of HCC because of a combination of 
genetic and direct carcinogenic and 
inflammatory effects of HBV, even before 
 cirrhosis has developed. Surveillance for 
HCC, with six-monthly liver ultrasound 
examination and alpha- fetoprotein meas-
urement, should be performed in:3,4 
• all patients with cirrhosis and 

chronic hepatitis B
• patients without cirrhosis who are 

Asian men aged 40 years or older, 
Asian women aged 50 years or older or 
Africans aged 20 years or older, or 
patients who have a family history of 
HCC. 

CHRONIC HEPATITIS B AND C continued 

2. PHYSICAL SIGNS AND INVESTIGATION RESULTS SUGGESTIVE OF CIRRHOSIS

Physical signs

• Muscle wasting, palmar erythema, 
spider naevi, tender gynaecomastia 
(in males), leuconychia, leg oedema, 
jaundice, scleral icterus, bruises, 
small nodular liver

• Portal hypertension: dilated veins on 
abdominal wall and/or around 
umbilicus (caput medusa), 
splenomegaly, ascites

• Hepatic encephalopathy: asterixis 
(hepatic flap), hepatic foetor, 
somnolence, impaired memory, 
disorientation, coma

Investigation results

• Impaired hepatic function: elevated 
bilirubin level, low albumin level, elevated 
INR; prolonged prothrombin time

• Portal hypertension: low sodium level, 
low platelet count

• Liver ultrasound: small nodular liver ± 
liver lesions; portal hypertension signs, 
including splenomegaly, varices, 
recanalisation of umbilical vein, ascites

TABLE 1. INTERPRETATION OF HEPATITIS B VIRUS SEROLOGY6

Serology Status Interpretation

HBsAg 
Anti-HBc 
Anti-HBs

Negative 
Negative 
Negative

Susceptible; vaccination recommended

HBsAg 
Anti-HBc 
Anti-HBs

Negative 
Positive 
Positive

Exposed, resolved HBV infection; at risk 
of reactivation with rituximab-containing 
immunosuppression or chemotherapy

HBsAg 
Anti-HBc 
Anti-HBs

Negative 
Negative 
Positive

Vaccinated and immune

HBsAg 
Anti-HBc 
Anti-HBc IgM 
Anti-HBs

Positive 
Positive 
Positive (high level) 
Negative

Acute HBV infection; usually in setting 
of very high ALT/AST levels

HBsAg 
Anti-HBc 
Anti-HBs

Positive 
Positive 
Negative

Chronic HBV infection; needs further 
assessment to clarify phase of infection 
and need for antiviral treatment (Figure)

Abbreviations: ALT = alanine aminotransferase; anti-HBc = hepatitis B core antibody; anti-HBs = hepatitis B surface 
antibody; AST = aspartate aminotransferase; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus;  
IgM = immunoglobulin M.
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Pregnant women with high viral load 
Pregnant women with chronic hepatitis B 
and an HBV DNA (viral load) of 106 IU/mL 
or higher should be considered for antiviral 
therapy in the third trimester of pregnancy 
(from gestational week 28 to 32 onward) to 
reduce the risk of vertical transmission to the 
neonate. All HBsAg-positive women with 

HBV DNA of 106 IU/mL or higher should 
be referred to a specialist liver service by 
week 20 of pregnancy to discuss the potential 
benefits and safety of such an approach 
during pregnancy, as well as postpartum 
management of their newborn. 

As with all HBsAg-positive women,  
the newborn should receive HBV 

immunoglobulin (HBIG) and the first dose 
of HBV vaccine within 12 hours of birth, 
and completion of HBV vaccination by the 
GP according to guidelines.8 Pregnant 
women who potentially meet HBV treat-
ment criteria independent of their preg-
nancy should also be referred to specialist 
services (Figure). 

Phase I 
Immune tolerance* 

Phase II  
Immune clearance  
(immune active)

Phase III 
Immune control  
(immune inactive)

Phase IV  
Immune escape  
(immune reactivation)

Features

HBsAg     +     +     +     +

HBeAg     +     +     –     –

Anti-HBe     –     –     +     +

ALT Normal 
(≤19 U/L females; 
≤30 U/L males)

Elevated – fluctuating Normal 
(≤19 U/L females;  
≤30 U/L males)

Elevated – fluctuating

HBV DNA High  
(>20,000 IU/mL)

High – fluctuating  
(>20,000 IU/mL)

Low to <2000 IU/mL Elevated – fluctuating 
(>2000 IU/mL)

Management in primary care

Monitor  
(HBeAg, HBV DNA and 
liver function tests 
every 12 months)

Refer to specialist liver 
service for consideration  
of antiviral therapy†

Monitor 
(HBV DNA and liver 
function tests every  
12 months) 

Refer to specialist liver 
service for consideration  
of antiviral therapy†

HCC screening according to guidelines (see text)

Abbreviations: ALT = alanine aminotransferase; anti-HBe = hepatitis B envelope antibody; HBV = hepatitis B virus; HBeAg = hepatitis B envelope antigen; HBsAg = hepatitis 

B surface antigen; HCC = hepatocellular carcinoma.

* Pregnant women with high viral load (see text) should be considered for antiviral therapy in third trimester of pregnancy to reduce risk of vertical transmission to the 

neonate; refer to specialist liver service for evaluation.  
† Some GPs have had advanced training and are approved S100 hepatitis B prescribers.

Anti-HBe

HBeAg

HBV DNA

ALT

Figure. The natural history and management of chronic hepatitis B virus infection.4,6,7

CHRONIC HEPATITIS B AND C continued 
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Patients due to undergo chemotherapy 
or immunosuppressive therapy  
for malignant, inflammatory or 
autoimmune conditions 
Modulation of the immune system with 
chemotherapy or immunosuppression in 
people with concomitant chronic hepatitis 
B (HBsAg positive) or past exposure to 
chronic hepatitis B (HBsAg negative, anti-
HBc positive) may contribute to HBV reac-
tivation because of the inherent relationship 
between the Virus and the immune system. 
This can present clinically as mild biochem-
ical hepatitis through to more severe out-
comes of fulminant liver failure and death. 
The risk of HBV reactivation is associated 
with the individual’s HBV status and the 
potency and duration of chemotherapy or 
immunosuppression. 

Patients who will be treated with low-dose 
corticosteroids (e.g. prednisone for less than 
one week), intra-articular corticosteroids or 
traditional immunosuppression (mono-
therapy) with azathioprine, 6-mercaptopu-
rine or methotrexate are at lowest risk of 
HBV reactivation (<1%), and can simply be 
observed in the primary care setting if they 
otherwise do not meet criteria for specialist 
referral. Patients receiving longer duration 
or more potent chemotherapy or immuno-
suppression should be screened for HBV 
infection prior to the initiation of chemo-
therapy or immunosuppression and referred 
to a specialist liver service for consideration 
of prophylactic antiviral therapy to prevent 
HBV reactivation.9,10 

Chronic hepatitis C
Case study 2
Ms TT, a 35-year-old woman, attends  
her family GP as she has heard there are 
new treatments for hepatitis C. She first 
presented 10 years ago with fatigue, and 
after a thorough evaluation was found  
to have a mildly elevated ALT level  
(45 U/L, NR females <19 U/L) and to be 
positive for anti-HCV (hepatitis C virus 
antibody). Viral serology testing revealed 
she was negative for anti-HAV IgG 
(hepatitis A immunoglobulin G antibody), 
HBsAg anti-HBc (hepatitis B core 

1. CHRONIC HEPATITIS B AND C: AN APPROACH TO PATIENT EVALUATION

Abbreviations: ALT= alanine aminotransferase; ANA = antinuclear antibody; ANCA = antineutrophil cytoplasmic 
antibodies; anti-HBc = hepatitis B core antibody; anti-HBe = hepatitis B envelope antibody; anti-HBs = hepatitis B 
surface antibody; anti-HCV = hepatitis C virus antibody; anti-LKM = anti-liver kidney microsomal antibody;  
APRI = AST to platelet ratio index; AST = aspartate aminotransferase; EUC = electrolytes, urea and creatinine;  
FBC = full blood count; GGT = gamma glutamyl transferase; HAV = hepatitis A virus; HBeAg = hepatitis B envelope 
antigen; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; HCV = hepatitis C virus; HIV = human 
immunodeficiency virus; IgG =immunoglobulin G; IV = intravenous; SMA = smooth muscle antibody.

Examination

Investigations

Additional 
investigations 
– if diagnostic 
uncertainty

Transient elastography (FibroScan, accessed through 
specialist clinics)

Hepatic 
fibrosis 
assessment

HBV serology: HBsAg, anti-HBc, 
anti-HBs; if HBsAg is positive, test 
HBeAg, anti-HBe and HBV DNA

Stigmata of IV 
drug use, tattoos

Anti-HCV, HCV RNA 
(quantitative),  
HCV genotype

May be normal in the absence of 
advanced liver disease/cirrhosis 

Asymptomatic ALT elevation or symptoms (liver failure, 
abdominal pain)

Gastrointestinal examination
Physical signs suggestive of cirrhosis (Box 2)

History/ 
presentation

Individuals in high 
risk groups (Box 1)

Individuals in high 
risk groups (Box 3)

Chronic  
hepatitis C

Chronic  
hepatitis B

APRI: www.hepatitisc.uw.edu/
page/clinical-calculators/apri

Hereditary haemochromatosis, Wilson disease,  
Alpha-1 antitrypsin (A1AT) deficiency 

Autoimmune liver disease (ANA, SMA, ANCA, anti-LKM) 
Abdominal CT (if liver ultrasound uninformative)

Additional viral serology

ALT, AST, GGT, bilirubin, albumin, EUC, FBC, coagulation
Liver ultrasound (Box 2)

HBV serology, HIV 
serology, HAV IgG

Anti-HCV, HIV 
serology, HAV IgG
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antibody), anti-HBs (hepatitis B surface 
antibody) and HIV serology. The family 
GP administered a course of hepatitis A  
and B vaccines.

Ms TT’s risk factor for hepatitis C virus 
(HCV) infection was short-term 
recreational intravenous drug use 13 years 
ago, at the age of 22 years. She has mild 
depression, which is managed with 
venlafaxine. She takes no herbal therapies 
or recreational drugs, and drinks about 
20 g of alcohol two to three times per week. 
She is single and works as a bank teller. 

She was referred to a liver specialist 
service 10 years ago; at that time she  
was suffering significant depression 
related to a relationship breakup. 
Potential treatment with pegylated 
interferon and ribavirin was discussed, 
but this was deferred in view of her 
active depression, which could have  
been exacerbated by interferon.  
A follow-up review appointment was 
scheduled at the liver clinic but she 
became ‘caught up with life’ and did  
not return.

What are the next steps?
Ms TT’s chronic HCV infection should be 
re-evaluated and she should be consi dered 
for all-oral HCV antiviral therapy. 

The gastrointestinal examination is 
normal. Results of investigations show 
ALT 65 U/L (NR <19 U/L), AST 40 U/L  
(NR <35 U/L), with normal ALP, GGT, 
bilirubin and albumin levels. The full 
blood count is  normal, and the platelet 
count is within the normal range (210 x 109 
[NR 150 to 400 x 109/L]). The INR is 1.0. 
The serum creatinine level is 65 µmol/L 
and estimated glomerular function (eGFR) 
90 mL min/1.73m2 (both normal); 
electrolytes levels are normal. The HCV 
RNA level is 5.4 x 106 IU/mL and the HCV 
genotype is 1a. Liver ultrasound results are 
normal. 

A noninvasive assessment of hepatic 
fibrosis is performed by calculating the AST 
to platelet ratio index (APRI); this returns a 
score of 0.544, which is reassuring for the 
exclusion of cirrhosis. After discussion with 
the patient, an eight-week course of oral 
antiviral therapy with once-daily 
ledipasvir–sofosbuvir (co-formulation) is 
prescribed. Potential drug inter actions with 
Ms TT ’s antidepressant venlafaxine are 
excluded by checking the hepatitis drug 
interactions website ‘HEP Drug Interaction 
Checker’ (www.hep-druginteractions.org).

Management options for chronic 
hepatitis C – collaboration between 
primary care and specialist centres
More than 230,000 individuals are affected 
by chronic hepatitis C in Australia, and in 
2012 it was the leading cause of liver failure 
and liver cancer, contributing to a significant 
health and economic burden.1 The main 
risk factor (over 80% of cases) is a history of 
injecting drug use. At-risk populations who 
should be screened for HCV infection are 
listed in Box 3.11 

Since March 2016, several all-oral, 
 interferon-free treatment regimens have  
been listed on the PBS for the treatment of 
 infections with HCV genotypes 1, 2, 3 and 
4. These regimens have a tolerable side  effect 
profile and achieve sustained virologic 

2. CHRONIC HEPATITIS B AND C: AN APPROACH TO PATIENT MANAGEMENT

Referral to 
specialist 
liver service

Cirrhosis management:
• screening for HCC (liver ultrasound and AFP)

• screening for oesophageal varices (gastroscopy)
• screening for osteoporosis (bone densitometry scan)
• nutritional management (high-energy and high-protein  

[1.2–1.5 g/kg/day] diet
• prognostic scoring with MELD and Child–Pugh scores 

• HCC management

All patients with cirrhosis or significant to advanced fibrosis
Prompt referral of patients with decompensated cirrhosis

Specific therapies
Liver lesion detected on ultrasound or CT

Antiviral therapy,  
HCC screening
Special groups: pregnancy, 
chemotherapy/
immunosuppression

Antiviral therapy (if not confident 
to prescribe), all with cirrhosis, 
multiple comorbidities, drug 
interactions, HBV–HIV 
co-infection, treatment failure

Consider GP prescribed all-oral 
HCV therapy in consultation 
with specialist (see Table 2)

Management 
in GP setting

Chronic  
hepatitis B

Chronic  
hepatitis C

Offer screening to 
family members

Offer screening to 
family members

HAV and/or HBV vaccination if non-immune
Counselling regarding alcohol intake

Abbreviations: AFP = alpha-fetoprotein; HAV = hepatitis A virus; HBV = hepatitis B virus; HCC = hepatocellular carcinoma; 
HCV = hepatitis C virus; HIV = human immunodeficiency virus; MELD = Model for End Stage Liver Disease. 

CHRONIC HEPATITIS B AND C continued 
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response rates (SVR 12; defined as a negative 
HCV RNA 12 weeks after completion of 
therapy) of over 95% after eight to 24 weeks 
of therapy. It is anticipated that all-oral 
 therapies will soon be available for all 
patients, regardless of the infecting HCV 
genotype. The current approved treatment 
regimens and their indications are summa-
rised in Table 2. A comprehensive guideline 
on the management of chronic HCV-
infection in Australia is provided in the 
Australian  recommendations for the man-
agement of hepatitis C virus infection: a 
 consensus  statement 2017 and also in a recent 
article published in Medicine Today.11,12 

The PBS listings of the all-oral antiviral 
treatments for chronic hepatitis C infection 
require that they be prescribed by medical 
practitioners (including GPs) experienced 
with the treatment of chronic hepatitis C 
infection, or in consultation with a gastro-
enterologist, hepatologist or infectious-
diseases physician experienced in the treat-
ment of chronic hepatitis C infection. 

 The latter stipulation by the PBS allows 
the opportunity for patients with chronic 
hepatitis C to be managed by the family  
GP in addition to by specialists, allowing 
greater access to treatment for patients across 
 Australia. This is essential, as even with the 
increased cure rates of the new therapies, a 
substantial increase in the number of people 
treated each year will be necessary to effect 
a significant reduction in HCV prevalence 
and HCV-related mortality in the long 
term.13 Furthermore, specific targeting of 
patient groups with high rates of HCV-
transmission (people who inject drugs and 
prisoners) has a high likelihood of substan-
tially reducing new cases of HCV infection, 
which will be essential to reduce the future 
disease burden. 

Communication and collaboration 
between community GPs and local special-
ist services are encouraged to determine 
how this consultation may by facilitated, 
such as by phone, email or proforma remote 
consultations. An example of a proforma 
remote consultation for the initiation of 
HCV  therapy has been developed by the 
Gastroenterological Society of Australia 

(GESA). This proforma and other educa-
tional  materials and guidelines on HCV 
can be accessed on the GESA website  
(www.gesa.org.au/index.cfm//resources/
hepatitis-c-treatment).

The evaluation and management of 
patients with chronic hepatitis C are 
 summarised in Flowcharts 1 and 2. 

Patients with chronic hepatitis C who 
are more suitable for treatment under the 
direct supervision of a specialist liver 
 service include those with cirrhosis, liver 
failure, HBV or HIV co-infection,  multiple 
comorbidities, potential drug interactions 
or renal impairment. 

Whichever management pathway is 
followed, it should be a collaborative 
 decision between the patient, the family 
GP and the specialist.

Noninvasive assessment of liver 
fibrosis in chronic hepatitis C
Assessment of liver fibrosis status is 
 essential to inform treatment options and 
long-term management of patients with 
advanced fibrosis and cirrhosis.

In the primary care setting, APRI (the 
AST to platelet ratio index) is a simple tool 
validated for predicting hepatic fibrosis and 
cirrhosis in patients with chronic hepatitis 
C. It is calculated using the formula:

APRI = (AST [IU/L] ÷ AST upper limit 
of normal [IU/L] × 100) ÷ platelet count
[× 109/L] 
An online calculator can be accessed at 

www.hepatitisc.uw.edu/page/clinical- 
calculators/apri. An APRI <1.0 has high 
specificity for exclusion of cirrhosis in 
patients with chronic hepatitis C.14 

Transient elastography (FibroScan) is 
also well validated in patients with chronic 
hepatitis C and is an alternative or comple-
mentary test for assessing hepatic fibrosis 
by noninvasive means.11 

Follow up of patients treated for 
chronic hepatitis C
The GP has an essential role in the follow 
up of patients treated for chronic HCV infec-
tion. All patients should have an HCV RNA 
test at least 12 weeks after the end of 

treatment to confirm eradication of HCV. 
The presence of detectable HCV RNA after 
treatment indicates treatment failure, which 
is usually due to the development of antiviral 
drug resistance. This situation is expected 
in approximately 5% of people being treated. 
Patients with treatment failure should be 
referred to a specialist for consideration of 
salvage therapy. There is no immunity to 
HCV, and even after  successful eradication 
of HCV, patients at high risk of re-infection 
(e.g. HIV-positive patients) should be mon-
itored with HCV RNA testing every 
12 months and ALT measurement every 
three to six months so that reinfection can 
be diagnosed and treated.11 

Patients with no detectable HCV RNA 

CHRONIC HEPATITIS B AND C continued 

3. HEPATITIS C VIRUS INFECTION: 
AT-RISK POPULATIONS TO BE 
SCREENED11

• People with chronically elevated ALT 
(>19 U/L for females; >30 U/L for 
males) or AST* 

• People who have ever injected drugs 
• People who have used intranasal drugs
• People who received a blood 

transfusion or organ transplant prior 
to 1990

• Individuals born in areas of high 
prevalence: 
 – Egypt
 – Pakistan
 – Eastern Europe 
 – Mediterranean Europe
 – Africa
 – Southern Asia

• People in custodial settings 
• Sex workers
• People with tattoos or body piercing
• People who have had a needlestick 

injury
• People infected with hepatitis B virus 

or HIV
• Infants, children, adults born to 

women with hepatitis C virus infection
• Sexual partners of infected 

individuals (low risk)
• Blood and tissue donors

Abbreviations: ALT = alanine aminotransferase;  
AST = aspartate aminotransferase; HIV = human 
immunodeficiency virus.
* Normal range values for ALT in people with chronic 
hepatitis B and C are different from those in people 
without these diseases.
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12 weeks after treatment are considered 
cured of HCV infection. However, if the liver 
enzymes do not normalise, the patient may 
have another cause of liver disease (such as 
NAFLD) and should be further evaluated. 

All patients determined to have cirrhosis 
on pretreatment assessment must have long-
term surveillance for HCC (six-monthly 
liver ultrasound examinations and alpha- 
fetoprotein measurement). 

Conclusion
Hepatitis B and C, along with nonalcoholic 
fatty liver disease and alcoholic liver 
 disease, are challenges in primary practice 
and specialist settings. As the burden of 

liver disease in Australia increases, people 
at risk need to be identified to prevent the 
morbidity and mortality associated with 
chronic liver disease. Collaboration 
between community GPs and specialist 
services is essential in the long-term man-
agement of these patients.  MT
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TABLE 2. PBS-APPROVED ALL-ORAL INTERFERON-FREE TREATMENT REGIMENS FOR CHRONIC HEPATITIS C AND 
COMPENSATED LIVER DISEASE11 

Drug regimen HCV 
genotype

No cirrhosis Cirrhosis

Treatment 
naïve

Treatment 
experienced*

Treatment 
naïve

Treatment 
experienced*

Ledipasvir–sofosbuvir 90 mg/400 mg 
daily (fixed dose combination) 

1a/1b 8 weeks† or 
12 weeks

12 weeks 12 weeks 24 weeks

Sofosbuvir 400 mg daily + daclatasvir 
60 mg daily ± ribavirin 1000/1200 mg 
(weight-based) daily‡

1a/1b 12 weeks 12 weeks or  
24 weeks

12 weeks  
(+ ribavirin) or 
24 weeks  
(no ribavirin)

12 weeks  
(+ ribavirin) or 
24 weeks  
(no ribavirin)

Paritaprevir–ritonavir–ombitasvir 
(150 mg/100 mg/25 mg) daily (fixed 
dose combination) + dasabuvir 250 mg 
twice daily ± ribavirin 1000/1200 mg 
(weight-based) daily‡

1a 12 weeks 12 weeks 12 weeks 12 weeks or  
24 weeks 

Paritaprevir–ritonavir–ombitasvir 
(150 mg/100 mg/25 mg) daily (fixed 
dose combination) + dasabuvir 250 mg 
twice daily 

1b 12 weeks 12 weeks 12 weeks 12 weeks

Elbasvir–grazoprevir 50 mg/100 mg daily 
(fixed dose combination)

1a/1b 12 weeks 16 weeks  
(± ribavirin)

12 week 16 weeks  
(± ribavirin)

Sofosbuvir 400 mg daily + ribavirin 
1000/1200 mg (weight-based) daily‡

2 12 weeks 12 weeks 12 weeks 12 weeks

Sofosbuvir 400 mg daily + daclatasvir  
60 mg daily

3 12 weeks 12 weeks 24 weeks 24 weeks

Elbasvir–grazoprevir 50 mg/100 mg daily 
(fixed dose combination)

4 12 weeks 16 weeks  
(± ribavirin)

12 week 16 weeks  
(± ribavirin)

Abbreviation: HCV = hepatitis virus C; PBS = Pharmaceutical Benefits Scheme.
* Treatment experienced usually refers to on-treatment failure of pegylated interferon plus ribavirin; PBS eligibility and recommended duration for specific regimens varies 
according to the treatment history.
† 8 weeks may be considered if HCV RNA level is <6 × 106 IU/mL.
‡ Ribavirin dosing is weight-based; recommended dose is 1000 mg for people weighing <75 kg and 1200 mg for people weighing ≥75 kg.
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