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HCV in Australia, 2013 

 Sievert, J Gastro Hep, 2014;  
HIV, viral hepatitis and sexually transmissible infections in Australia. Annual surveillance report, Kirby Institute, 2013. 

~1.4% HCV prevalence 
in Australia1 

= 230,000 people  



Data from >10,000 patients at VIDRL in Melbourne 
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HCV Genotypes in Australia 
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GT 1 24% 
GT 1a  39% 
GT 1a/b 8% 
GT 1b 29% 

(VIDRL data on file) 



HCV Burden in Australia, 2013 

 Sievert, J Gastro Hep, 2014;  
ALA report, The economic cost and health burden of liver diseases in Australia, 2013 

Most common 
indication for liver 
transplant 
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The Burden of HCV is Increasing 

 Sievert, J Gastro Hep, 2014;  
ALA report, The economic cost and health burden of liver diseases in Australia, 2013 

HCV burden in Australia, 2013 – 2030 
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Cure (SVR) Improves Outcome 

Van der Meer A, et al. JAMA 2012 
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Evolution of HCV treatment to 2015 
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Adapted from the US FDA, Antiviral Drugs Advisory Committee Meeting, April 27-28, 2011, Silver Spring, MD.  
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HCV  polyprotein 

translation  & 

processing:  

NS3/4a protease 

Fusion 

and  

uncoating 

Virion 

assembly 

RNA replication: 

NS5B polymerase 

NS5A protein 

Moving beyond Interferon: 
Direct Acting Antivirals (DAAs) Target HCV Life Cycle 

 

e.g. paritaprevir (PTV) 
 

High potency 
Limited genotype activity 
Low barrier to resistance 

NS3/4A Protease Inhibitors 

 

 

 
Nucleos(t)ide, NI 
     e.g. sofosbuvir (SOF) 
     Intermediate potency 
     Pan-genotypic 
     High resistance barrier  
 
Non-nucleos(t)ide, NNI 
     e.g. dasabuvir (DSV) 
     Intermediate potency 
     Limited genotype activity 
     Low barrier to resistance 
 
 

NS5B Inhibitors 

e.g. ledipasvir (LDV), 
daclatasvir (DCV),  
ombitasvir (OTV) 

 
High potency 

Multi-genotypic 
Intermediate barrier to 

resistance 

NS5A Inhibitors 

Receptor binding 

and endocytosis 

Transport 

and release 
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…all Australians with HCV… 
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Australia leads the world 

• All Australians with HCV have access to DAAs 

 

• This is unique globally, and the major 
distinction between Australian and 
International HCV policy 

 

• The policy provides the platform for HCV 
elimination in Australia 
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Genotype 1 Genotype 3 

Genotype 2 (Genotype 1/4) 
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12-Week Treatment 

Cure > 95% 
Patients with no cirrhosis 

Gt 3 Gt 1 Gt 2 

Afdhal N et al. NEJM 2014;  Kowdley J et al. NEJM 2014; Afdhal N et al. NEJM 2014; Feld JJ et al. 
NEJM 2014; Ferenci P et al. NEJM 2014; Nelson D et al Hepatology 2015; Zeuzem s et al. NEJM 2014   
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Treatment Uptake, Mar-Jun 2016 
n = 22,470 (!) 

 The Kirby Institute. Monitoring hepatitis C treatment uptake in Australia (Issue 3). The Kirby Institute, UNSW, Sydney, Australia, July 2016 
(http://kirby.unsw.edu.au/research-programs/vhcrp-newsletters) 
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Australian Recommendations for the 
Management of HCV Infection:  
a Consensus Statement 2016 

The Consensus Statement was prepared by an expert panel representing:  
- the Gastroenterological Society of Australia (Australian Liver Association) 
- the Australasian Society for Infectious Diseases 
- the Australasian Society for HIV, Viral Hepatitis and Sexual Health Medicine 
- the Australasian Hepatology Association 
- Hepatitis Australia 
- the Royal Australian College of General Practitioners 
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www.gesa.org.au  
Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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http://www.gesa.org.au/


SCREENING AND PREVENTION 



Screening & Risk factors for HCV infection 

People who inject drugs or who have ever injected drugs 

Sex workers 

People in custodial settings 

Tattooing or body piercing 

People who received a blood transfusion / organ transplant prior to 1990 

Children born to HCV-infected mothers 

Sexual partners of an HCV-infected person 

People infected with human immunodeficiency virus or hepatitis B virus 

People with evidence of liver disease (persistently elevated ALT level) 

People who have had a needle-stick injury 

Migrants from high prevalence regions (Egypt, Pakistan, Mediterranean and Eastern 
Europe, Africa and Asia) 

• Annual* HCV serological testing is recommended for seronegative individuals 
with ongoing risk factors for HCV transmission 

• For individuals who are seropositive but have undetectable HCV RNA (past 
infection), annual HCV RNA testing is recommended in the setting of ongoing risk 
factors for HCV transmission  19 



Prevention 

• Holistic care includes harm reduction 
strategies  
– opioid substitution therapy 

– needle and syringe programs 

– education and discussion about strategies to 
prevent parenteral or sexual transmission of HCV 

 

• Treating PWID may reduce HCV transmission 
(treatment as prevention) 
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PRE-TREATMENT ASSESSMENT 



www.gesa.org.au  
Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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The KISS principle… 

• 5 key issues to consider: 

– HCV genotype 

– Is cirrhosis present? 

• Clinical, FibroScan, other 

– HCV treatment history 

– Concomitant medications 

• www.hep-druginteractions.org 

– eGFR 
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NON-INVASIVE methods for excluding cirrhosis 
 

Method Formula Key threshold for excluding cirrhosis 

Transient 
elastography 

FibroScan 
 

LSM < 12.5 

APRI = (AST [IU/L] / AST upper normal limit [IU/L] * 100)  / 
platelet count (x 109/L) 
http://www.hepatitisc.uw.edu/page/clinical-
calculators/apri  

APRI < 1.0 

Hepascore Patented formula combining bilirubin, GGT, hyaluronate, α-
2-macroglobulin, age and gender 

HS < 0.80 

FibroGENE Patented formula based on age, platelet count,  AST, GGT 
and IFNL3 (rs12979860) genotype 

http://www.fibrogene.com/viral_hepatitis.html   

Threshold not published but online 
calculator available 

ELF test Patented formula combining age, hyaluronate, MMP-3 and 
TIMP-1 

ELF < 9.8 

Note - these thresholds have good performance characteristics for excluding the presence of cirrhosis. Patients in whom results exceed these thresholds 

should be referred for further assessment for the presence of cirrhosis by a with experience in assessing liver disease severity and managing patients with 

advanced liver disease. These thresholds alone should not be used to diagnose cirrhosis. 

Note – the performance  of Hepascore and APRI for predicting the presence of cirrhosis may be less accurate in people with HIV coinfection than in people 

with HCV mono-infection (be aware of false positive results due to HIV-induced thrombocytopaenia – APRI or ART-related hyperbilirubinaemia – Hepascore). 

Is cirrhosis present? 

Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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NON-INVASIVE methods for excluding cirrhosis 
 

Method Formula Key threshold for excluding cirrhosis 

Transient 
elastography 

FibroScan 
 

LSM < 12.5 

APRI = (AST [IU/L] / AST upper normal limit [IU/L] * 100)  / 
platelet count (x 109/L) 
http://www.hepatitisc.uw.edu/page/clinical-
calculators/apri  

APRI < 1.0 

Hepascore Patented formula combining bilirubin, GGT, hyaluronate, α-
2-macroglobulin, age and gender 

HS < 0.80 

FibroGENE Patented formula based on age, platelet count,  AST, GGT 
and IFNL3 (rs12979860) genotype 

http://www.fibrogene.com/viral_hepatitis.html   

Threshold not published but online 
calculator available 

ELF test Patented formula combining age, hyaluronate, MMP-3 and 
TIMP-1 

ELF < 9.8 

Note - these thresholds have good performance characteristics for excluding the presence of cirrhosis. Patients in whom results exceed these thresholds 

should be referred for further assessment for the presence of cirrhosis by a with experience in assessing liver disease severity and managing patients with 

advanced liver disease. These thresholds alone should not be used to diagnose cirrhosis. 

Note – the performance  of Hepascore and APRI for predicting the presence of cirrhosis may be less accurate in people with HIV coinfection than in people 

with HCV mono-infection (be aware of false positive results due to HIV-induced thrombocytopaenia – APRI or ART-related hyperbilirubinaemia – Hepascore). 

Is cirrhosis present? 

Thompson AJ, Med J Aust 2016; 204 (7): 268-272 

Cirrhosis assessment MUST  
occur BEFORE treatment 
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Why is cirrhosis important? 

• Required for PBS approval 

 

• Determines treatment duration 

 

• Indicates the need for specialist referral 

– Hepatocellular cancer (HCC) screening 

– Portal hypertension screening 
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TREATING HCV 



Genotype 1 Genotype 3 

Genotype 2 (Genotype 1/4) 
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www.gesa.org.au  
Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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12 Weeks Treatment Duration for Most 
Longer – cirrhosis, prior treatment failure 

SOF-LDV SVR12 

SOF-LDV (cirrhosis + TE)  SVR12 

SOF-LDV SVR12 

PrOD ± RBV SVR12 

PrOD ± RBV (cirrhosis + TE (null)*) SVR12 

SOF-DAC SVR12 

SOF-DAC (cirrhosis) SVR12 

SOF-RBV SVR12 

Gt 1 

Gt 3 

Gt 2 

EBR + GZR SVR12 

EBR + GZR SVR12 Gt 4 30 



12-Week Treatment 

Cure > 95% 
Patients with no cirrhosis 

Gt 3 Gt 1 Gt 2 

Afdhal N et al. NEJM 2014;  Kowdley J et al. NEJM 2014; Afdhal N et al. NEJM 2014; Feld JJ et al. 
NEJM 2014; Ferenci P et al. NEJM 2014; Nelson D et al Hepatology 2015; Zeuzem s et al. NEJM 2014   
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Gt 3 + Cirrhosis remains Harder to Cure 
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Zeuzem S et al. NEJM 2014; Foster G et al. NEJM 2015; Leroy V et al. Hepatology 2015 
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DAAs are well tolerated 
Adverse Effects with Sofosbuvir + Ledipasvir Reported in ≥5% 

of Subjects 

Ledipasvir-Sofosbuvir 

8 Weeks 12 Weeks 24 Weeks 

N=215 N=539 N=326 

Fatigue 16% 13% 18% 

Headache 11% 14% 17% 

Nausea 6% 7% 9% 

Diarrhea 4% 3% 7% 

Insomnia 3% 5% 6% 

Note. Mild, moderate or severe hepatic impairment (Child-Pugh Class A, B or C).  
- No dose adjustment of HARVONI is required 

 
Note. Sofosbuvir is renally excreted  
- not recommended in patients with eGFR <30 mL/min/1.73m2 

 
FDA Label 
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Ribavirin is used rarely  
but has side effects 

• Hemolysis 
– Median Hb reduction 2g/dL 

• Other – 15-20% 
– Pruritus 
– Nausea, diarrhoea 
– Cough, dyspnoea 
– Difficulty concentrating (ribavirin “fog”) 

• Teratogenic 
– 2 forms of contraceptives recommended 

• Renally excreted 
– Dose reduce if eGFR < 50mL/min/1.73m2 
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Drug-Drug Interactions 

www.medscape.com 

www.hep-druginteractions.org 
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Drug-Drug Interactions 

• SOF / LDV 

– Not recommended  

• rosuvastatin 

• omeprazole >20mg (PPI class effect – reduces LDV absoprtion) 

• amiodarone* 

• potent P-gp inducers (e.g. rifampicin, St John’s Wort) 

– No significant DDI 

• OCP, HIV ARV, antacids, opiates, immunosuppressive agents 

 

• PrOD is more complicated 

– Protease inhibitors have more DDIs 

– Protease inhibitor is ritonavir boosted 
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GP prescribing  

* PBS authority approval from the Department of Human Services (Medicare) — via written or 
telephone channels — will be required for each prescription; the medicines will not be 
available under streamlined authority.  37 



“In consultation” 
• means that a GP must consult with one of the specified specialists by phone, fax, mail, email 

or videoconference in order to meet the prescriber eligibility requirements 

• most suitable for people with no cirrhosis  

 

Modified from an original template designed for the ALA by Prof Simone Strasser 
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MONITORING ON-TREATMENT 



A. Monitoring of patients ON-TREATMENT AND POST-TREATMENT for virological response 

 

Routine monitoring for a 12 week treatment regimen: 

Week 0  

Week 4  

Week 12 ± 24 (EOT) 

 

 

 

 

 

Week 12 post-treatment (SVR12) 

 FBE, LFTs, U&Es, eGFR, INR, HCV RNA level  (quantitative) 

 FBE, LFTs* 

 FBE, LFTs, HCV PCR (qualitative ) 

 At each on-treatment visit assess for : 

o medication adherence 

o treatment adverse effects 

o drug to drug interactions 

 

 FBE, LFTs, HCV PCR (qualitative ) 

  
Note: 
• Routine on-treatment HCV RNA testing is not mandated but may be considered where there is a clinical concern about non-

compliance with treatment, especially in people with cirrhosis. 
• The need for increased frequency of review should be individualized. 
• Patients taking ribavirin may require FBE at week 2 and week 4 and then every 4 weeks. 
• Patients with cirrhosis require monitoring every 4 weeks including FBE, LFTs and assessment for hepatic decompensation. A 

quantitative HCV RNA level is recommended at weeks 4, 12 ± 24 on-treatment in patients with cirrhosis. 
• Patients with decompensated liver disease require close monitoring with review every 2-4 weeks. 
• Abbrev. EOT = end-of-treatment; SVR12 = cure 

Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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A. Monitoring of patients ON-TREATMENT AND POST-TREATMENT for virological response 

 

Routine monitoring for a 12 week treatment regimen: 

Week 0  

Week 4  

Week 12 ± 24 (EOT) 

 

 

 

 

 

Week 12 post-treatment (SVR12) 

 FBE, LFTs, U&Es, eGFR, INR, HCV RNA level  (quantitative) 

 FBE, LFTs* 

 FBE, LFTs, HCV PCR (qualitative ) 

 At each on-treatment visit assess for : 

o medication adherence 

o treatment adverse effects 

o drug to drug interactions 

 

 FBE, LFTs, HCV PCR (qualitative ) 

  
Note: 
• Routine on-treatment HCV RNA testing is not mandated but may be considered where there is a clinical concern about non-

compliance with treatment, especially in people with cirrhosis. 
• The need for increased frequency of review should be individualized. 
• Patients taking ribavirin may require FBE at week 2 and week 4 and then every 4 weeks. 
• Patients with cirrhosis require monitoring every 4 weeks including FBE, LFTs and assessment for hepatic decompensation. A 

quantitative HCV RNA level is recommended at weeks 4, 12 ± 24 on-treatment in patients with cirrhosis. 
• Patients with decompensated liver disease require close monitoring with review every 2-4 weeks. 
• Abbrev. EOT = end-of-treatment; SVR12 = cure 

Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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A. Monitoring of patients ON-TREATMENT AND POST-TREATMENT for virological response 

 

Routine monitoring for a 12 week treatment regimen: 

Week 0  

Week 4  

Week 12 ± 24 (EOT) 

 

 

 

 

 

Week 12 post-treatment (SVR12) 

 FBE, LFTs, U&Es, eGFR, INR, HCV RNA level  (quantitative) 

 FBE, LFTs* 

 FBE, LFTs, HCV PCR (qualitative ) 

 At each on-treatment visit assess for : 

o medication adherence 

o treatment adverse effects 

o drug to drug interactions 

 

 FBE, LFTs, HCV PCR (qualitative ) 

  
Note: 
• Routine on-treatment HCV RNA testing is not mandated but may be considered where there is a clinical concern about non-

compliance with treatment, especially in people with cirrhosis. 
• The need for increased frequency of review should be individualized. 
• Patients taking ribavirin may require FBE at week 2 and week 4 and then every 4 weeks. 
• Patients with cirrhosis require monitoring every 4 weeks including FBE, LFTs and assessment for hepatic decompensation. A 

quantitative HCV RNA level is recommended at weeks 4, 12 ± 24 on-treatment in patients with cirrhosis. 
• Patients with decompensated liver disease require close monitoring with review every 2-4 weeks. 
• Abbrev. EOT = end-of-treatment; SVR12 = cure 

Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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A. Monitoring of patients ON-TREATMENT AND POST-TREATMENT for virological response 

 

Routine monitoring for a 12 week treatment regimen: 

Week 0  

Week 4  

(Week 8) 

Week 12 ± 24 (EOT) 

 

 

 

 

Week 12 post-treatment (SVR12) 

 FBE, LFTs, U&Es, eGFR, INR, HCV RNA level  (quantitative) 

 FBE, LFTs* 

 (LFTs required for one regimen – EBR+GZR) 

 FBE, LFTs, HCV PCR (qualitative ) 

 At each on-treatment visit assess for : 

o medication adherence 

o treatment adverse effects 

o drug to drug interactions 

 FBE, LFTs, HCV PCR (qualitative ) 

 
Note: 
• Routine on-treatment HCV RNA testing is not mandated but may be considered where there is a clinical concern about non-

compliance with treatment, especially in people with cirrhosis. 
• The need for increased frequency of review should be individualized. 
• Patients taking ribavirin may require FBE at week 2 and week 4 and then every 4 weeks. 
• Patients with cirrhosis require monitoring every 4 weeks including FBE, LFTs and assessment for hepatic decompensation. A 

quantitative HCV RNA level is recommended at weeks 4, 12 ± 24 on-treatment in patients with cirrhosis. 
• Patients with decompensated liver disease require close monitoring with review every 2-4 weeks. A quantitative HCV RNA level is 

recommended at weeks 4, 12 ± 24 on-treatment in patients with cirrhosis. 
• Abbrev. EOT = end-of-treatment; SVR12 = cure 
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POST-TREATMENT 

Cirrhosis? 
Second liver disease? 



B. Monitoring POST-SVR12 

 

• SVR12, no cirrhosis, and normal LFTs (males: ALT < 30 U/mL; females ALT < 19 U/mL)  

- Patients who are cured do not require clinical follow-up for HCV  

 

• SVR12 and abnormal LFTs (males: ALT ≥ 30 U/mL; females ALT ≥ 19 U/mL)  

- Patients with persistently abnormal LFTs require evaluation for other liver diseases and should be 

referred for gastroenterology review.  

- Investigations to consider include: Fasting glucose, fasting lipid levels, iron studies, ANA, ASMA, anti-

LKM antibodies, total IgG and IgM, AMA, coeliac serology, copper, caeruloplasmin, and α-1-

antitrypsin levels. 

 

• SVR12, cirrhosis 

-    Patients with cirrhosis require long-term monitoring; enrol in screening programs for: 

o hepatocellular carcinoma, HCC (liver ultrasound) 

o oesophageal varices (gastroscopy) 

o osteoporosis (bone mineral densitometry) 

Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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B. Monitoring POST-SVR12 

 

• SVR12, no cirrhosis, and normal LFTs (males: ALT < 30 U/mL; females ALT < 19 U/mL)  

- Patients who are cured do not require clinical follow-up for HCV  

 

• SVR12 and abnormal LFTs (males: ALT ≥ 30 U/mL; females ALT ≥ 19 U/mL)  

- Patients with persistently abnormal LFTs require evaluation for other liver diseases and should be 

referred for gastroenterology review.  

- Investigations to consider include: Fasting glucose, fasting lipid levels, iron studies, ANA, ASMA, anti-

LKM antibodies, total IgG and IgM, AMA, coeliac serology, copper, caeruloplasmin, and α-1-

antitrypsin levels. 

 

• SVR12, cirrhosis 

- Patients with cirrhosis require long-term monitoring; enrol in screening programs for: 

o hepatocellular carcinoma, HCC (liver ultrasound) 

o oesophageal varices (gastroscopy) 

o osteoporosis (bone mineral densitometry) 

- Consider repeat LSM at 3 months and 12 months 46 



WHAT’S NEXT – PAN-GENOTYPIC DAAs 

To infinity 
and 

beyond! 



Sofosbuvir + velpatasvir  (FDC), 12 wks 
is a pangenotypic regimen 
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ELIMINATING HCV 

Increasing treatment uptake 
Treatment as prevention 



WHO Targets for Elimination of Viral Hepatitis 

80% - HCV 
95% - HBV 

Hirnschall G, WHO, 2015 
50 



100% SVR is Not Enough  
Increasing Treatment Uptake is Critical to Reduce 

Prevalence and Burden of HCV 

Scenario 1: increase sustained virological response (SVR) only, with no increase in annual treated population and treatment eligibility not restricted by fibrosis stage.  
Scenario 2: increase SVR and annual treated population, with treatment eligibility not restricted by fibrosis stage.  
Scenario 3: increase SVR and annual treated population, restricted to fibrosis stage  F3 in 2015–2017, then unrestricted (all stages  F0) from 2018.5  

Projected burden of disease: liver-related deaths, 2013–2030 

Sievert, Razavi, Estes, Thompson et al, JGH, 2014 
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To Reduce Prevalence,  
High Incidence Groups Should Be Prioritised 

Innes H, et al. Gut 2014; doi:10.1136/gutjnl-2014-308166 
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Data courtesy of  Margaret Hellard, Burnet Institute, Melbourne 

Targets to reduce incidence of HCV  
in Australia by 80% by 2030 

In Victoria, there are an estimated 15 – 25,000 PWID with ~ 50% chronically HCV RNA detectable).  
Modelling by our group suggests that treating 58/1000 PWID/yr will achieve the  

WHO transmission targets of an 80% reduction in new HCV infections by 2030 
 

Victoria – treat 1,000 PWID/yr  
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Models of care 

Specialists - 
hospitals 

Nurse led 
models of 

care – 
primary care 

General 
practitioners  

– primary 
care 

Prisoners 

PWID 

Rural / 
remote 
people 

Indigenous 
people 

Migrant 
people 
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SUMMARY 



Prescribing DAAs for HCV 

• Key issues to consider: 

– HCV genotype 

– Is cirrhosis present? 

• Clinical, FibroScan, other 

– HCV treatment history 

– Concomitant medications 

• www.hep-druginteractions.org 

– eGFR 
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www.gesa.org.au  
Thompson AJ, Med J Aust 2016; 204 (7): 268-272 
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www.gesa.org.au  
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www.gesa.org.au  
Thompson AJ, Med J Aust 2016; 204 (7): 268-272 

61 

http://www.gesa.org.au/


Winston Churchill, 1942 

“Now this is not the end. It is not 
even the beginning of the end. 

But it is, perhaps, the end of the 
beginning” 

Victory over Hep C 
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