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Part 1 – Introduction



180 million people globally have chronic HCV infection, 
and 350,000 to 500,000 people die each year

Razavi H, Gower E, Estes C, Hindman S. Global HCV Genotypes. AASLD 2013; 2013 Nov 1-5; Washington, DC, United States
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Hepatitis C virus - Progress

• 1989 HCV identified by molecular cloning (unable to grow virus in cell culture)
• Early research limited by a lack of animal models other than chimpanzees
• HCV replicon models developed around 2000
– Study of HCV replication in vitro

• Infectious HCV cell culture model developed around 2005
– Produced infectious virus particles, study of entire virus life cycle

• Rapid increase in HCV research, understanding of pathogenesis



Potential New Drug Targets

Pockros, PJ (2010, Therap Adv Gastro, 3:191–202)
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Direct Acting Antivirals (DAAs)

• NS3/4A protease inhibitors 
– telaprevir, boceprevir, simeprevir, grazoprevir, glecaprevir, voxilaprevir

• NS5B polymerase inhibitors
– Nucleos(t)ide analogues (sofosbuvir)
– Non-nucleoside analogues (dasabuvir)

• NS5A inhibitors 
– daclatasvir, ledipasvir, ombitasvir, elbasvir, velpatasvir, pibrentasvir

Rosen, H. R. (2011, NEJM, 364:2429–2438)
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WHO global health sector strategy on viral hepatitis 2016–2021. Available at: http://www.who.int/hepatitis/strategy2016-2021/ghss-hep/en/ (accessed March 2018).

WHO Viral Hepatitis Elimination Targets: 2016
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65% Reduction in Deaths from 
Chronic HBV and HCV

90% Reduction in New Cases of 
Chronic HBV and HCV Infection

1.4 million deaths (in 2015) to 
under 500,000 deaths (by 2030)

6–10 million (in 2015) to 900,000 infections (by 2030)
95% decline in HBV infections
80% decline in HCV infections

Deaths
New infections

80% of eligible chronic HCV patients treated; 90% of treated patients cured



Hepatitis C Virus Elimination in Australia

• Is HCV elimination possible in Australia?
• How do we meet our WHO Elimination Targets?
• How do we achieve treatment scale-up?
• Are current models of care adequate?
• What are the barriers to achieving elimination?
• How can we overcome them?



Part 2 – Implementing Scale Up for
HCV Elimination



Implementing models of care for HCV
• What is the evidence base to choose HCV elimination as a disease to scale up Rx
• What policy framework do we have in Australia to make this a reality
• How do we make HCV elimination a reality
– Modelling the key underpinnings to achieve elimination
– Knowledge of patient factors that might represent barriers to care
– Increasing awareness across the care cascade (patients, GPs, specialists, HCW, consumer 

groups
– Identifying barriers to care
– Implementing solutions
– Reporting on solutions



Yee J, et al. GHS 2018 (P1-062); Kirby Institute 2018 

Evidence base for elimination strategy
High DAA efficacy across all HCV genotypes

REACH-C study: Per protocol analysis* (n=3,204)

*(n=576 with unknown SVR; 16%)



Yee J, et al. GHS 2018 (P1-062); Kirby Institute 2018 

Evidence base for elimination strategy
High DAA efficacy across all sub-populations

REACH-C study: Per protocol analysis* (n=3,204)

*(n=576 with unknown SVR; 16%)



Benefits of curing Hepatitis C 

1. Smith-Palmer J, et al. BMC Infect Dis. 2015;15:19. 2. Negro F, et al. Gastroenterology. 2015;149:1345-1360. 3. George SL, et al. Hepatology. 
2009;49:729-738. 4. Aghemo A et al, J Hepatol 2012;57:1326-35; 5. Ghany MG, et al. Hepatology. 2009;49(4):1335-1374; 6. Hill A et al, AASLD 2014

Cure

Improved clinical outcomes

Hepatic Extrahepatic

Decreased transmission

Non cirrhotic 
patients
¯ Progression to 

cirrhosis
­ Overall survival

Cirrhotic patients
¯ Clinical decompensation 

and variceal bleeding
¯ HCC incidence
¯ Cirrhosis regression
­ Liver related survival

Decompensated 
patients
↓ Cirrhosis
↓Decompensation
↓ HCC
↓ Transplantation
¯HCV Recurrence post-LT
Better post LT outcomes

↓ All-cause mortality
Improved QoL
Neurocognitive function
Fatigue
Renal disease
Cryoglobulinaemia
Malignancy: NHL
Insulin resistance, diabetes
Cardiovascular disease



Features
• Unrestricted DAA access; no cap on treatment numbers; cap on expenditure
• Risk-sharing arrangement with pharma (2016–2020): cost/patient $10,000 (2016)
• Involvement of non-specialists in DAA prescribing
• Minimal administration for clinicians; minimal co-payment for patients ($7–37/month)

Development
• National Hepatitis C Strategies since 2000 (4th currently, 5th soon)
• Bipartisan support and political leadership 
• Partnership approach: government, community, clinical, academic reps
• Funding of hepatitis C and drug user community organisations 
• General practitioner and addiction medicine clinician education since early 2000s 
• SHP integration of service models and knowledge

Australian government policy framework: 
DAA programme 



Impact of DAAs on Treatment Uptake

3 back to contents

Australian recommendations for the management of hepatitis C virus infection: a consensus statement (September 2018)

1. The epidemiology of HCV in Australia

Hepatitis C virus (HCV) infection is a major public 
health challenge for Australia. Acute infection pro-
gresses to chronic disease in about 75% of cases, and 
these people are at risk of progressive liver fibrosis 
leading to cirrhosis, liver failure and hepatocellular 
carcinoma (HCC). About 20%–30% of people with 
chronic HCV infection will develop cirrhosis, gener-
ally after 20–30 years of infection.

In Australia, the diagnosis of HCV infection has 
required mandatory notification since the early 1990s. 
HCV notifications by jurisdictions are forwarded 
to the National Notifiable Diseases Surveillance 
System, with recording of information including age, 
sex and year of diagnosis. Total HCV notifications 
and estimates of HCV incidence and prevalence in 
at-risk populations, particularly among people who 

inject drugs (PWID), indicate that a high propor-
tion (80%) of people with HCV infection have been 
diagnosed.1-3 In Australia, before the direct-acting 
antiviral (DAA) era (from 2016), the prevalence of 
detectable HCV RNA (indicating viraemic or chronic 
HCV prevalence) was about 0.9% (range, 0.7%–1.0%) 
or 227 000 people (range, 167 620–249 710).2

The incidence of new HCV infections in Australia 
has declined since 2000, related to both a reduction 
in the prevalence of injecting drug use and improved 
harm reduction measures (eg, needle and syringe 
programs and opioid substitution treatment uptake) 
among PWID. The proportion of new HCV cases in 
young adults (aged 20–39 years) provides the best 
estimate of incident cases. Modelling suggests that 
the incidence of HCV infection peaked at 14 000 new 

Figure 1. Estimated number of people with chronic hepatitis C virus infection initiating 
treatment annually in Australia, 1997–2017

IFN = interferon. RBV = ribavirin. PegIFN = peginterferon. DAA = direct-acting antiviral. Source: Dore and Hajarizadeh.4 
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Ever PWID
N=180,000 

Current PWID
N=38,000 

PWID on OST
N=24,000
(12,000)

Prisoners
N=12,500

(8,250)

Larney S, IJDP 2017; Kirby Institute 2017

PWID populations with HCV in Australia: 2016
An estimated 20-25% of 
current PWID are incarcerated 
each year

An estimated 30% of current 
PWID are on OST



Modelling to define key underpinnings to achieve elimination

Strategies for the treatment of Hepatitis C in an era of interferon-free therapies: what public-health outcomes do we value. Hamish Innes, John 
F Dillon, David Goldberg, and Sharon J Hutchinson. Gut 2015;64:1800-1809



Impact of better linking of care to cure of PWID with DAAs: 
improved treatment and response can reduce transmission

Martin NK, et al. Hepatology 2013;58:1598–1609

Bars indicate the mean relative prevalence reductions; 
whiskers represent the 95% credibility interval for the simulations;

DAA: direct-acting antiviral agent
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Empirical social network of PWID 

Rolls DA, et al. J Theor Biol 2012;297:73–87
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HCV testing and treatment pathways for the PWID and 
OST populations

PWID defined as those who either (a) are currently injecting drugs, (b) have ever injected drugs and are currently on opioid 
substitute therapy, or (c) have ever injected drugs and are currently in prison 

DBS: dried blood spot; OST: opioid substitution therapies; 
POC: point of care; PWID: people who inject drugs

Standard HCV testing and 
treatment to all at risk of 

HCV

Primary/secondary care

HCV therapy provided in 
secondary care by specialist 
nurse-led clinics in 1 hospital 

and 18  outreach clinics

Pharmacies Drug treatment centres Prisons Needle exchange

Enhanced HCV testing and treatment service targeting PWID 

HCV therapy provided 
by specialist nurse-led

or pharmacist-led 
clinics

HCV therapy provided 
by specialist nurse-led 

clinics

HCV therapy provided 
by specialist nurse-led 

clinics

HCV therapy provided 
by specialist nurse-led 

clinics at the 4 fixed 
site needle exchange 

sites

At risk patients offered venous 
blood test by physician

OST clients offered DBS 
test by pharmacist

OST clients offered DBS 
test by trained 

addiction worker

Prisoners offered POC 
test on admission by 

prison nurse

Clients offered DBS test 
by trained needle 

exchange staff



Implementing models of care in SHP
• Patient factors that might represent barriers to care
• High rates of social disadvantage (unemployment, chaotic social life, drug use, health literacy, mental illness)

• Increasing awareness across the care cascade (patients, GPs, specialists, HCW, consumer groups)
• GP awareness workshops (large group, small practices)
• Road shows at community events, drug health services, methadone clinics, NSPs, AMS, youth, homeless etc
• Easy referral pathways (including development of a website)

• Identifying barriers to care
• Patients don’t tend to come back when you want them
• Social, physical, psychological and economic factors

• Implementing solutions
• Peer support workers
• Single visit for treatment initiation (DBS)
• Mobile van
• Psychology support services and linkage to social work and community services

• Reporting on solutions



GP> specialist
Patient identification

Monitoring on Rx
Routine F/U

Nurse
GP-specialist linkage;

GP & patient education 
Disease staging
Rx monitoring

Rx registry

Specialist> GP
Disease staging 

Antiviral Rx  initiation 
Management of advanced 

disease

SHP HCV elimination models

GP/NSP/Drug 
health/methadone



SHP Elimination models
• Tertiary and hospital based clinics
• Drug health services
• Private methadone clinics
• High case load GPs
• HCV screening
– Community mental health, long stay mental health
– Needle and syringe programs
– Homeless services
– Youth services
– WSLHD: Purchase of mobile van – Women’s refuge, housing commission, aboriginal health 

services
• GP involvement: education, linkage, upskill to treat



12 week Follow-up 

4 week review

Specialist Review

Nurse Led Assessment 
Clinics At

Complete Hepatitis C 
referral forms Triage

Hospital -Nurse Led 
Assessment Clinic

Hepatologist review for 
treatment suitability 

/prescription

Review at 
week 4 for 
compliance

12 wks Post treatment 
Follow up at Liver clinic  

HCC surveillance for 
cirrhotic patients

Not ready for 
treatment - follow-up 
in clinic &/or Referral 

to Allied Services

GP/Methadone 
Prescriber /SHC 

Assessment

Hepatologist review for 
treatment /prescription

Review at week 
4 for compliance

12 weeks post treatment 
Follow up by 

GP/Methadone Prescriber 
HCC surveillance for 

cirrhotic patients

Hepatitis C Treatment Path Ways



liverwellnessprogram.com
WSLHD-HeptologyService@health.nsw.gov.au



Case record 
forms



Monitoring hepatitis C treatment uptake in Australia, Issue 9, July 2018. https://kirby.unsw.edu.au/report/monitoring-hepatitis-c-treatment-uptake-australia-issue-9-july-2018 

Increasing involvement of non-specialists
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Updated data to March 2017-June 2018

WSLHD SLHD
Initiations 1708 2032

% of target 51% 38%

GP initiations 35% 45%



Implementing models of care for HCV
• What is the evidence base to choose HCV elimination as a disease to scale up Rx
– Good evidence

• What policy framework do we have in Australia to make this a reality
– Excellent

• How do we make HCV elimination a reality
– Modelling the key underpinnings to achieve elimination: Done
– Knowledge of patient factors that might represent barriers to care Done
– Increasing awareness across the care cascade (patients, GPs, specialists, HCW, consumer 

groups Ongoing
– Identifying barriers to care Ongoing and learning on the job
– Implementing solutions Ongoing and learning on the job

• Reporting on solutions: We are on track
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