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Key points
• Less than half of patients newly 

diagnosed with hepatitis C virus (HCV) 
in South Western Sydney, Australia, who 
are eligible for antiviral treatment received 
such treatment in the 12 months after 
diagnosis

• Most general practitioners referred new 
patients with HCV to specialists, rather 
than starting patients on treatment 
themselves. A significant portion of HCV 
notifications did not receive adequate 
follow-up

• New Public Health Unit notifications 
of HCV represent a clear target for 
investment, to improve continuity of care 
in the quest towards HCV elimination 

Abstract
Objective: To determine hepatitis C virus (HCV) treatment rates among those 
newly diagnosed with the virus in the South Western Sydney Local Health 
District (SWSLHD) in NSW, Australia.

Study type: Cross-sectional study of patients newly diagnosed with HCV in 
SWSLHD, based on local Public Health Unit notification data from the second 
half of 2017.

Methods: A total of 200 consecutive notifications were enrolled in the study. 
Either the ordering clinician was interviewed, and/or data linkage with local 
hospital records performed, to determine rates of antiviral treatment in this 
cohort. Outcomes measured included the proportion of patients: started on 
antiviral treatment; referred to specialists for consideration of treatment; HCV 
ribonucleic acid (RNA) negative; and lost to follow-up. Descriptive analysis of 
factors contributing to those lost to follow-up was performed where available. 

Results: The follow-up outcome of 93% of patients was traced. General 
Practitioners (GPs) diagnosed a similar number (102) of new HCV cases 
to those diagnosed by specialists (94). After detecting a patient as HCV 
antibody positive and confirming active infection, GPs preferred to refer 
patients to specialists (53%), rather than further evaluate and treat patients 
themselves (5%). The remainder of cases from the GP-detected group were 
lost to follow-up (26%), or HCV RNA negative (16%). Among the speciliast-
detected patients, 41% were treated, 18% were lost to follow-up, 20% were 
RNA negative and the remainder were not treated for reasons including 
a concurrent diagnosis of hepatocellular carcinoma, or death. The most 
common reason patients were not started on antiviral treatment was loss to 
follow-up.

Conclusion: We found that less than half (47%) of people in South Western 
Sydney newly diagnosed with HCV, in whom treatment was indicated, 
received antiviral medication in the 12 months following diagnosis.This figure
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HCV; with the majority of medications prescribed by non-
GP specialists.9 

At an individual level, the impact of achieving 
sustained virologic response following DAA therapy 
reduces a patient’s likelihood of developing cirrhosis, 
hepatocellular carcinoma and liver failure.7 Indeed, 
the number of HCV-positive patients requiring liver 
transplant referral has already reduced.10 Meanwhile, on 
a population level, successful treatment of a significant 
portion of patients living with HCV has reduced the 
population prevalence of HCV, and has also led to a 
reduction in the incidence rate of HCV in Australia.4

Although the initial uptake of DAA therapy was rapid, it 
has already started to wane, likely reflecting a ‘warehouse 
effect’ where initial treatment numbers reflected a cohort 
of patients already known to existing clinical services who 
were unable to achieve viral eradication with previous 
generations of antiviral therapy.11 Reaching the World 
Health Organization’s 2030 target of HCV elimination 
requires a coordinated, multifaceted approach focusing 
on primary prevention, increased awareness of HCV, and 
case-finding with increased testing and treatment.12,13 

Significant investment has been made to educate 
and support Australian GPs to treat HCV. A number of 
resources have been developed to facilitate community-
based treatment, for example Project Echo, which is a 
telementoring, group video conferencing tool used by 
Liverpool Hospital to link specialist hubs and primary 
care providers14; however much more could be done to 
maintain the high rate of DAA uptake in Australia. 

 Within NSW’s 15 local health districts, South Western 
Sydney Local Health District (SWSLHD) is one of the most 
populous and diverse. In this district, the PHU receives 
approximately 370 new HCV notifications per year.15 This 
study aimed to review the proportion of patients recently 
detected to be HCV-antibody positive in SWSLHD who 
accessed antiviral treatment, in order to determine 
whether it would be beneficial to direct resources to this 
group as part of efforts towards HCV elimination. 

Methods
We obtained PHU notification data on 200 consecutive 
patients who tested positive for HCV antibody in the 
study period from 1 August 2017 to 31 January 2018. 
Cases which had previously tested positive for HCV 
were removed by standard PHU methodology before the 
acquisition of the dataset. All notifications were entered 
into a secure, stand-alone database. 

Hepatitis C virus (HCV) is a common blood-borne 
virus, with an Australian population prevalence of 
approximately 1%.1 Higher prevalence rates are 
observed in communities of people who inject drugs and 
migrants2,3, which are groups that face barriers to seeking 
pre-emptive and follow-up medical care. HCV has few 
symptoms and is not routinely screened for by general 
practitioners (GPs), so while Australia is now considered 
a world leader in HCV treatment4, there are many in our 
community who remain undiagnosed and untreated.

HCV was first listed as a notifiable infection in 1991, 
shortly after serological testing for the virus became 
available in Australia. Since this time, Australian 
laboratories have reported positive anti-HCV antibody 
test results to their local Public Health Unit (PHU). 
Notified cases are determined after removing duplicates 
comprising those who have previously tested positive.5 
The combined de-identified information has been used 
to guide resource allocation in blood-borne virus control; 
PHU notification results have not been used to link 
individuals to their local clinical services. 

The follow-up of a positive antibody test result varies 
according to the practice of the clinician who ordered the 
test. Ideally, a patient would follow up with the ordering 
practitioner and then be tested for HCV ribonucleic acid 
(RNA) to determine whether their infection was active 
and, if so, be started on antiviral treatment. Up to 25% of 
HCV antibody–positive patients will spontaneously clear 
the virus within the first 6 months of HCV infection and 
become RNA negative6, with the remainder developing 
chronic viraemia (i.e. persisting infection), and becoming 
potential beneficiaries of antiviral treatment. Patients who 
remain RNA positive over time face an increased risk of 
progressive liver fibrosis, which can lead to cirrhosis, liver 
failure and hepatocellular carcinoma.7 

The listing of highly efficacious and well-tolerated 
direct-acting antiviral (DAA) therapies for HCV on 
Australia’s Pharmaceutical Benefits Scheme (PBS) in 
2016 enabled population-wide, affordable access to 
these antiviral therapies, including among those who were 
incarcerated or reinfected.4 The end of interferon-based 
therapy has reduced the complexity of HCV treatment, 
enabling increased provision of treatment in primary 
care. DAA therapies clear the virus in about 95% of 
cases following 8–24 weeks of treatment.8 An estimated 
70 260 individuals started DAA therapy in the first 3 years 
following the PBS listing4 of these medications in 2016, 
representing up to 31% of patients living with chronic 

excludes the 25% cases referred from general practice to specialists, in 
whom the treatment status is unknown. Approximately one in five newly 
diagnosed patients (22%) were lost to follow-up and 18% were RNA negative, 
indicating they had no active HCV infection.

Introduction
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Table 1. Outcomes among patients newly 
diagnosed with hepatitis C virus (HCV), by ordering 
clinician role

Outcome
GP-

diagnosed 
cases 

Specialist-
diagnosed 

cases 

Total

Information available 94 92 186

DAA treatment not 
indicated 15 30 45

HCV RNA-negativea 15 18 33

Anti-HCV negativeb 0 3 3

Deceased 0 5 5

HCC diagnosis 0 4 4

DAA treatment 
indicated 79 62 141

Lost to follow-up 24 17 41

In custody or 
incarcerated 0 5 5

Patient declined 
treatment 0 2 2

Patients treated 5 (6.3%) 38 (61%) 43 (30%)

Referred 50 (63%) na na

Treated or referred 55 (70%) 38 (61%) 93 (66%)

GP = general practitioner; DAA = direct-acting antiviral; 
HCC = hepatocellular carcinoma; HCV = hepatitis C virus; na = not 
applicable
a HCV RNA-negative result indicates no active HCV infection
b Anti-HCV negative result indicates no HCV infection 

Patients diagnosed with hepatitis C virus by 
general practitioners

A total of 97 GPs were responsible for 102 notifications. 
The outcome of 94 of 102 (92%) GP-identified cases was 
successfully determined via GP interview or data linkage; 
8 were unaccounted for likely due to doctor-related 
factors (including moving practice location, or taking 
extended leave).  Fifteen were RNA negative, suggesting 
spontaneous clearance of the virus. The majority (50, 
63%) of the 79 patients eligible for DAA treatment were 
referred directly to specialists; the rationale for not 
treating, as described in interviews, included being 
too busy and lacking in either confidence or interest in 
prescribing. Five patients (6%) were treated by their 
GP, so a total of 55 patients (70%) were either treated or 
referred. A significant number of patients (24, 30%) were 
lost to follow-up.

Patients diagnosed with hepatitis C virus by 
specialists

Of the 200 notifications, 94 (47%) were from specialists. 
Fifty specialists were responsible for a single notification, 

We established the speciality of the ordering clinician 
from pathology records for each case and grouped them 
into three categories: GP, specialist or unknown. We then 
attempted to determine the diagnosing clinician’s contact 
details. Qualitative and quantitative data were collected 
via a short, semistructured phone or email questionnaire 
with the clinician. If telephone interview was not possible, 
the clinician was directly contacted via email. GP data 
was collected between January and March 2018, and 
data from specialists between July and August 2018. 
The information requested included if the clinician was 
aware of the critical test result for this patient, if they had 
arranged an HCV RNA test, whether they had treated the 
patient for HCV, and if so, whether this was with specialist 
support (e.g. from Project Echo) or, alternatively, if they 
had referred the patient on to a specialist, or if the patient 
was lost to follow-up.

Where information gaps existed (e.g. the ordering 
clinician was not contactable), data linkage was used: 
hospital-based electronic medical records for non-
admitted patients were accessed to collect laboratory 
results and determine treatment status where available. 
In this way, we sought to fill in gaps by including details 
of those in the cohort known to one of the local public 
hospital liver clinics. 

The analysis of this data was predominantly 
qualitative. Interviews were transcribed verbatim. 
Study results were analysed, summarising key themes, 
including the relative frequency of GPs’ HCV diagnoses 
compared with those of specialists, the proportion of GPs 
who directly prescribed antiviral treatment to patients with 
HCV and the proportion referring patients for specialist 
review, and the extent to which patients were lost to 
follow-up.

The data for this cohort was obtained with permission 
of the data custodian, the Director of the PHU, SWSLHD. 
Ethics approval was granted by SWSLHD’s Low and 
Negligible Risk Human Research and Ethics Committee 
(HE18/171).

Results
Of the 200 notifications, 102 (51%) resulted from 
HCV tests ordered by GPs and 94 (47%) by non-GP 
specialists. The speciality status of the ordering clinician 
for four cases (2%) could not be determined due to 
insufficient information on the pathology request form. The 
outcome of 186 (95%) of the remaining 196 notifications 
was determined via phone interview, email questionnaire 
or data linkage. Due to investigator time limitations, 
the ordering clinicians for the majority (81/92; 88%) of 
specialist-diagnosed cases were contacted via email 
while data linkage was used to determine outcomes for 
the remaining 11 cases. Among GP-diagnosed cases,  
69% (65/94) of ordering GPs were contacted by phone 
interview and information for the remaining 29 was 
obtained by data linkage.
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specialised liver ultrasound, such as a Fibroscan, 
especially where the latter is not immediately available. In 
the future, using a point-of-care HCV test could simplify 
the process from diagnosis to treatment. Improving 
access to HCV treatment in primary care could reduce 
barriers that certain high-risk groups such as people 
who inject drugs face. Successful treatment programs 
have been conducted in a range of settings with strong 
success, including mobile teams, drug treatment services 
(e.g. combined with opioid-substitution programs or 
needle-syringe programs) and jails19, as well as nurse-led 
treatment initiatives.20,21

However, one limitation in building a primary-care 
based approach in South Western Sydney is that the 
majority of GPs in this study diagnosed HCV infection 
infrequently, with 90% of GPs detecting just a single 
case of HCV infection over the 5-month study period. 
This may be a factor contributing to the large proportion 
of GPs in our district who refer patients with HCV for 
specialist review, as a lack of experience in prescribing 
DAA therapies may be a barrier that medical practitioners 
encounter to starting antiviral treatment in their patients. 
Some evidence suggests that telementoring can play a 
useful role in this area, enabling GPs ready access to 
specialist support, for example via Project Echo.14 

Other potential barriers to treatment include the 
likelihood that clinicians are managing several competing 
priorities where the patient is medically unwell or has 
comorbid medical conditions; 4% of patients in this study 
had a concurrent diagnosis of hepatocellular carcinoma 
(4%) or died (5%) shortly after their HCV notification. This 
study found another reason for not prescribing antiviral 
treatment included that 18% of patients were HCV RNA-
negative, a rate in line with published literature22, and in 
this setting treatment is not indicated.

At a system level, there is also a strong argument 
for building more robust and proactive methods of 
critical result follow-up at the laboratory and PHU levels. 
This could involve the active follow-up of medical 
practitioners who have made a new HCV notification to 
ensure they have a patient recall process in place, and 
to offer practical support to assist a patient in accessing 
treatment. There is also a role for more GP training and 
public awareness campaigns regarding the importance 
of patients knowing their HCV status if they are in an at-
risk group. Primary care databases and hospital-based 
electronic medical records potentially allow patients to be 
flagged who need recall for further assessment or testing 
(e.g. of HCV RNA).

Study limitations

Limitations of this study include the methodological 
variation in how data was collected in the GP and 
specialist groups, with phone interview predominantly 
used for GPs and email-based communication for 
specialists. Secondly, the data collection period was 
performed at an earlier stage for GP-detected versus 

while the remaining 12 specialists were responsible for 
44 notifications. The outcome of 92 of 94 specialist-
identified cases was successfully determined via 
interview, email questionnaire or data linkage, with 
two cases unaccounted for due to non-response. 
Of the 92 cases, 30 were not eligible for treatment 
including 18 (20%) that were RNA negative; 5 (5.5%) 
that were deceased; 4 (4.3%) that were diagnosed with 
hepatocellular carcinoma; and 3 (3.3%) that were false-
positive listings (i.e. repeat HCV antibody and RNA 
negative). Of the 62 cases eligible for treatment, 38 
(61%) were treated with antiviral therapy. The remaining 
cases were lost to follow-up, inaccessible due to being 
in custody or incarcerated, or declined therapy due to 
moving away from the area.

Discussion
This study calculated the real-world antiviral treatment 
rate in those newly diagnosed as HCV-antibody positive. 
We found that less than half (47%) of treatment-
eligible new HCV patients in SWSLHD were treated in 
the 12 months following diagnosis (excluding those 
referred by GPs to specialists). These findings highlight 
the significant gap that must be closed to reach HCV 
elimination in Australia.

We found that the main reason patients were not 
treated was a lack of follow-up with their clinician. Almost 
one-third of patients in this study (41 patients; 29%) 
were lost to follow-up, which is cause for concern. It is 
likely that both patient and system factors play a role. 
Given HCV infection is usually asymptomatic16, many 
patients may be unaware of the risk posed by persisting 
viraemia. System factors include the marginalisation and 
stigma faced by people who inject drugs who are at an 
increased risk of HCV infection, which limits their ready 
access to services17, a lack of coordination of patient 
care, and potentially the low rates of community-based 
treatment.18 Meanwhile, approximately one-quarter of 
patients in this study were referred from GPs to specialists 
for consideration of treatment, and while the outcome of 
this subgroup was unknown, it is likely that this created a 
further hurdle for some patients in accessing therapy.17

A recent review of published evidence19, looked at 
a range of interventions to improve HCV treatment in 
people with opioid-use disorders, including engagement 
and educational programs, screening and treatment 
programs. Of the screening and treatment programs, a 
consistent finding was that a rapid, simplified work-up, 
and a single-location integrated treatment clinic were 
associated with favourable outcomes.19 Streamlining the 
work-up of cases might include coupling initial HCV-
antibody testing with tests for viraemia (i.e. HCV RNA). 
Similarly, determining whether a patient may have 
advanced liver disease can be established using the ALT 
to Platelet Ratio Index (APRI score), a measure calculated 
by utilising pathology values, rather than awaiting a 
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