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a b s t r a c t 

Background: Monitoring trends in hepatitis C virus (HCV) incidence is critical for evaluating strategies aimed at 

eliminating HCV as a public health threat. We estimate HCV incidence and assess trends in incidence over time 

among primary care patients. 

Methods: Data were routinely extracted, linked electronic medical records from 12 primary care health services. 

Patients included were aged ≥ 16 years, tested HCV antibody negative on their first test recorded and had at 

least one subsequent HCV antibody or RNA test (January 2009–December 2020). HCV incident infections were 

defined as a positive HCV antibody or RNA test. A generalised linear model assessed the association between 

HCV incidence and calendar year. 

Results: In total, 6711 patients contributed 17,098 HCV test records, 210 incident HCV infections and 19,566 

person-years; incidence was 1.1 per 100 person-years (95% confidence interval (CI): 0.9 to 1.2). Among 559 

(8.2%) patients ever prescribed opioid-related pharmacotherapy (ORP) during the observation period, 135 infec- 

tions occurred during 2,082 person-years (incidence rate of 6.5 per 100 person-years (95% CI: 5.4 to 7.7)). HCV 

incidence declined 2009–2020 overall (incidence rate ratio per calendar year 0.8 (95% CI: 0.8 to 0.9) and among 

patients ever prescribed ORT (incidence rate ratio per calendar year 0.9, 95% CI: 0.75 to 1.0). 

Conclusion: HCV incidence declined among patients at primary care health services including among patients 

ever prescribed ORP and during the period following increased access to DAA therapy. 

Summary: Among a retrospective cohort of ∼6,700 primary care health services patients, this study estimated 

a hepatitis C virus (HCV) infection incidence of 1.1 per 100 person-years (95% confidence interval: 0.9 to 1.2). 

HCV infection incidence declined between 2009 and 2020. 
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Australia has committed to achieving the elimination of the hepati-

is C virus (HCV) as a public health threat by 2030 ( Australian Gov-

rnment, b ). While Australia has had a longstanding approach to hep-

titis C involving increasing access to prevention and harm reduction

ervices, the public health response to HCV in Australia was catalysed

y a commitment from the Australian government in 2016 to make

irect-acting antiviral (DAA) therapy for the treatment of HCV highly

ubsidised and universally available. The availability of highly-effective

AA therapy led to a renewed elimination strategy focused on increas-

ng treatment uptake, particularly for those with a history of injecting

rug use ( Scott, McBryde, Thompson, Doyle, & Hellard, 2017 ). DAA

herapy in Australia is publicly subsidised, can be prescribed in pri-

ary care settings, and for people who inject drugs (current and pre-

ious injecting) and prisoners, of whom a disproportionate number

ave a history of injecting drug use ( Doyle, Scott, & Sacks-Davis, 2019 ;

epatitis C Virus Infection Consensus Statement Working Group, 2020 ;

hompson, 2016 ). To monitor progress towards elimination, Australia’s

ifth National Hepatitis C Strategy outlines indicators and targets, in-

luding a reduction in new HCV infections by 60% by 2022 compared to

015 levels. The National Strategy also provides guidance on the public

ealth response to HCV among priority populations; people who inject

rugs and/or are accessing drug treatment programs are priority pop-

lations and are disproportionately affected by hepatitis C infection in

ustralia ( Australian Government, b ). 

Estimating HCV incidence, the rate of new infections, is key in mon-

toring progress towards HCV elimination as a public health threat. In

ustralia, as with many other countries, annual notifications of hep-

titis diagnoses, provided to jurisdictional health departments, are of-

en used as an approximation of incidence rates over time. Depending

n the jurisdiction, notifications are classified as “unspecified ” (most

otifications) or newly acquired. In Australia, unspecified notifications

that is, not classified as newly acquired), were stable 2009–2015 at

40 per 100,000 population, peaked in 2016 to 47 per 100,000, then

eclined to 29 per 100,000 population, or ∼7400 notifications, in 2020

 Australian Government, a ). Importantly the vast majority of positive

CV antibody or HCV RNA tests which constitute notifications do not

eflect incident infections; negative tests are not collated by health de-

artments and detailed clinical and test history are not routinely collated

or people notified as a hepatitis C diagnosis. More reliable estimates of

ncidence rates are derived from longitudinal cohort studies in which

articipants are well-characterised and confirmed as being HCV anti-

ody or RNA negative prior to having an infection identified. A recent

eview of HCV incidence rate estimates from Australian-based cohort

tudies conducted among people who inject drugs people who inject

rugs between 2004 and 2015, reported HCV incidence estimates rang-

ng from 7.6 to 12.8 per 100 person-years among people who inject

rugs across five studies ( Palmer, Wilkinson, & Aitken, 2021 ). However,

ecause cohort studies are resource intensive, they are limited to specific

ime periods and populations. 

Automated extraction of routinely collected clinical and laboratory

ata is an efficient and sustainable method of collating data from pri-

rity populations and includes positive and negative HCV tests, allow-

ng for the construction of retrospective patient cohorts. Using data col-

ated by the Australian Collaboration for Coordinated Enhanced Sentinel

urveillance of Sexually Transmissible Infections (STIs) and Blood Borne

iruses (BBVs, ACCESS), a sentinel surveillance system that automati-

ally extracts and collates electronic medical record data from a range of

ealth services and pathology laboratories, we aimed to estimate HCV

ncidence and incidence trends over time. We estimate HCV incidence

mong patients accessing opioid-related pharmacotherapy (ORP); peo-

le accessing ORP are a priority population in the response to HCV in

ustralia therefore represent an important to include in measurements

f trends in incidence. 
f  

2 
ethods 

etting 

The key purposes of ACCESS are to monitor the testing, diagnosis

nd management of BBVs and STIs in Australia, evaluate the impact

f relevant health interventions, and provide data to inform Australia’s

trategic response to BBVs and STIs ( Callander, Moreira, & El-Hayek,

018 ). Primary care health services that offer specialised services to

eople who currently inject or previously injected drugs participate in

CCESS; these sites provide general health services and targeted ser-

ices such as an onsite needle and syringe program, have one or more

rescribers of ORP, and/or promote and provide viral hepatitis testing

nd treatment. 

ata collection 

Details of the ACCESS system has been previously described;

 Callander et al., 2018 ) in brief data are extracted from databases at par-

icipating services using specialised software known as GRHANITE TM .

RHANITE was developed by the Health and Biomedical Informatics

entre’s Unit at the University of Melbourne ( www.grhanite.com ) ( Liaw

 Boyle, 2008 ). All data are de-identified prior to extraction and pa-

ient records are allocated an anonymous hash code, generated from

atient identifying information in such a way as to allow probabilis-

ic anonymous linkage of patient records both between and within AC-

ESS services. GRHANITE extracts sociodemographic, BBV and STI test-

ng and treatment records from patient management systems, includ-

ng records of electronic prescriptions of methadone or buprenorphine

 Nguyen, Stoove, & Boyle, 2020 ). Analysis included HCV antibody and

CV RNA test records, age and sex of patients, and ORP prescription

ata extracted from 12 primary health services located in Victoria, Aus-

ralia. Three clinics were in inner metropolitan Melbourne, five were

n outer metropolitan Melbourne, and four were in regional Victoria.

CCESS data is processed so that multiples of the same HCV test (e.g.,

ultiple antibody) conducted within seven days are considered a sin-

le test record. Only HCV test records with a valid result (positive or

egative, and either HCV antibody or RNA) were included. 

nalysis population 

Eligible patients were ≥ 16 years, attended a clinic/s within the net-

ork of 12 primary care health services between 1 January 2009 and 31

ecember 2020, had a negative HCV antibody test as their first HCV test

ecorded in the analysis period, and had at least one subsequent HCV

ntibody and/or HCV RNA test during the analysis period. Patients were

ssigned as having ‘ever’ been prescribed ORP if an electronic script for

edicines known to be used for ORP (methadone or buprenorphine)

ere recorded in ACCESS between 1 January 2009 and 31 December

020. 

nalysis 

Summary statistics of age and sex recorded at the time of patients’

rst HCV antibody test, number of HCV test records and whether there

as evidence of ORP ever (yes/no) were described. These characteristics

ere also stratified by patients that were subsequently identified as hav-

ng an incident infection and those who were not. Age recorded at the

ime of the positive HCV antibody or HCV RNA test was also described.

For calculation of HCV incidence, follow-up time began on the date

f the first recorded negative HCV antibody test and continued until an

ssigned incident HCV infection date or the last recorded negative HCV

ntibody or HCV RNA test on or before 31 December 2020. An incident

CV infection was defined as a positive HCV antibody or HCV RNA test

ollowing a previous HCV antibody negative. Incidence was then defined

http://www.grhanite.com
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Fig. 1. Study flowchart of patients ≥ 16 years age eligible for estimation of HCV 

incidence, 1 January 2009 to 31 December 2020, Victoria, Australia. 
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s total number of incident HCV infections divided by total person-years

f follow-up. 

As the HCV infection date is unknown (that is, occurred in the un-

bserved interval between the HCV antibody negative test and positive

CV antibody or HCV RNA test, known as the negative-positive inter-

al), we assigned the infection date of individuals as the midpoint of

he negative-positive interval. Midpoint assignment is a method pre-

iously used in the estimation of incidence, including HCV incidence

 Ang, Choy, Ng, Leo, & Wong, 2021 ). To explore if using a random-

oint in the negative-positive test interval, a second known method to

ssign HCV infection date, ( Sobrino-Vegas, Monge Corella, & Serrano-

illar, 2014 ) produced substantially different trends in HCV incidence

stimates over time, we used a ‘random point’ assignment of the in-

ection date. Using this method, date of infection was assigned as a

andom date between positive test date and the previous negative an-

ibody test date for each incident infection. We then examined annual

rends in incidence where infection date was assigned to a random point

n the negative-positive interval ( Vandormael, Dobra, Barnighausen,

e Oliveira, & Tanser, 2018 ). 

To assess trends in incidence over time, annual incidence was defined

s number of cases per annum divided by person-years of observation,

nd we used a generalised linear model (negative binomial distribution

o account for overdispersion) to estimate the association between in-

idence rate and calendar-time (year as a continuous variable). Also,

e estimated incidence among a subset of patients who have ever been

rescribed ORP. It is unknown if patients in the study had a history

f injecting drug use, therefore ORP prescription was used to approxi-

ate annual incidence among people who inject drugs and assess trends

mong this population. 

HCV incidence estimates using data with interval censoring are in-

uenced by the testing patterns, and this influence is amplified when

sing retrospective clinical data which has irregular and potentially

ong negative-positive test intervals. Unlike data from a research study,

hich has structured and active follow-up, prompts for testing are un-

bserved; testing may be driven by patient, clinician, clinic operation or

nvironmental factors (that is, health promotion campaigns) and there-

ore test intervals vary between and within individuals. This analysis in-

luded all patients regardless of the length of their test intervals. There-

ore, to explore how the test intervals were distributed annually, we use

ummary statistics to describe the distribution of the time since the in-

ividuals’ previous HCV tests (test interval) in years. To illustrate how

nterval censoring, and methods of assigning an infection date to over-

ome unknown survival time may change the interpretation of trends

n HCV incidence over time, we compared the number of assigned HCV

ncident infections to each calendar year when the midpoint and the

andom-point of the negative-positive interval was used to assign an in-

ection date. The number of infections per year using the date of the

ositive test (diagnosis date) is also shown alongside each method of

ssigning the infection date. 

Analysis was performed in Stata version 17 (StataCorp, College Sta-

ion, Texas) and R (version 4.0.2). 

thics 

Ethics approval for the ACCESS was provided by the Alfred Hospi-

al Human Research Ethics Committee (Project 248/17). As our study

nalyses de-identified data collected under the auspices of public-health

urveillance, individual patient consent was not required. 

esults 

A total 38,677 patients were tested for HCV between 2009 and 2020

ithin a network of 12 primary care health services participating in AC-

ESS. Among these patients, 30,847 (79.7%) had an HCV antibody neg-

tive test as their initial test recorded and had a negative HCV RNA test

where HCV RNA testing was conducted at the same test event). Of these
3 
atients, 6711 (21.7%) had at least one further HCV antibody and/or

CV RNA test on or before 31 December 2020 ( Fig. 1 ). Of the 6711 pa-

ients included in the analysis population, 61.1% were women, 38.0%

en and 0.9% were ‘Other’ sex or sex was not recorded (unknown sex).

verage age at the time of first recorded HCV antibody negative test was

2.6 years (standard deviation (SD) = 11.6). Patients had a median of two

CV test records (interquartile range (IQR) 2.0, 3.0; Table 1 ). Compared

o patients included, those excluded were older (mean age 34.9 vs 32.6,

 < 0.000), more likely to be male (45.7% vs 38.1%, p < 0.000) and less

ikely to have a history of ORP (3.3% vs 8.3%, p < 0.000, Supplementary

able 1). To illustrate the number of patients excluded and included

ver time, Supplementary Fig. 1 shows the annual number of patients

xcluded (first test observed a positive HCV antibody) and included,

ith more patients excluded in the 2009 and 2010 as expected because

CCESS commences in 2009. 
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Table 1 

Characteristics of patients attending primary health services, who were negative HCV antibody on their first test and had at least one 

further HCV test (antibody or RNA), Victoria, Australia, 2009–2020. 

Overall Incident infections No incident infection 

N = 6711 n = 210 n = 6501 

Age at first negative HCV antibody test (years), mean (SD) 32.6 (11.6) 31.2 (8.1) 32.7 (11.7) 

Age at positive HCV (RNA or antibody) test date, mean (SD) – 31.2 (8.8) –

Sex, n (%) 

Men 2549 (38.1) 122 (58.1) 2427 (37.4) 

Women 4100 (61.0) 87 (41.4) 4013 (61.6) 

Other/unknown 62 (0.9) 1 (0.5) 61 (1.0) 

HCV tests, median (IQR) 2.0 (2.0, 3.0) 2.0 (2.0, 3.0) 2.0 (2.0, 3.0) 

History of at least one electronic prescription for ORP 

Yes n (% of column n) 559 (8.3) 135 (64.3) 424 (6.4) 

Men n (% of ORP history Yes) 352 (63.0) 77 (57.0) 275 (64.9) 

Women n (% of ORP history Yes) 207 (37.0) 58 (43.0) 149 (35.1) 

Other/unknown n (% of ORP history Yes) 0 0 0 

Table 2 

Annual incidence of HCV infection among patients attending primary health services, who were negative HCV antibody on their first test 

and had at least one further HCV test (antibody or RNA), Victoria, Australia, 2009–2020. N = 6827. 

Year HCV tests ( n = 17,098) Individuals first HCV 

negative test ( n = 6711) 

HCV incident infections ∗ 

( n = 210) 

Person-years x 100 Incidence rate/100 PY (95% CI) 

2009 778 647 6 3.2 1.9 (0.8 to 4.2) 

2010 899 594 17 8.2 2.1 (1.3 to 3.3) 

2011 1020 573 18 12.3 1.5 (0.9 to 2.3) 

2012 1272 660 27 15.8 1.7 (1.2 to 2.5) 

2013 1529 816 34 19.7 1.7 (1.2 to 2.4) 

2014 1669 762 39 23.4 1.7 (1.2 to 2.3) 

2015 1691 668 31 24.9 1.2 (0.9 to 1.8) 

2016 1697 595 15 25.2 0.6 (0.4 to 1.0) 

2017 1693 498 13 23.8 0.5 (0.3 to 0.9) 

2018 1811 476 7 20.3 0.3 (0.2 to 0.7) 

2019 1767 332 3 14.1 0.2 (0.1 to 0.7) 

2020 1272 90 0 4.7 0 (0 to 0.7) † 

∗ Midpoint of negative-positive test interval assigned as infection date. 
† Poisson exact method for upper confidence limit ( Ulm, 1990 ). 
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The 6711 patients included had a total of 17,098 HCV test records for

he study period. There were 210 incident HCV infections and 19,566

erson-years of follow-up; the overall incidence rate was 1.1 per 100

erson-years (95% confidence interval (CI): 0.9 to 1.2). Of the 6711

atients, 559 (8.2%) had been prescribed ORP at any point in the study

eriod and these patients had a total of 1517 HCV tests for the study

eriod. There were 135 HCV incident infections and 2082 person-years

f follow-up among patients ever prescribed ORP; the overall incidence

ate was 6.5 per 100 person-years (95% CI: 5.4 to 7.7). 

Annual trends in HCV incidence showed a decline each year from

015 through to 2020 ( Table 2 and Fig. 2 ). The generalised linear model

ith year as a continuous variable, estimated that incidence declined on

verage by 18% per year over the 12 years (incidence rate ratio 0.81,

5% CI: 0.76 to 0.87). Among patients ever prescribed ORP, annual inci-

ence increased 2010 to 2013, was generally stable 2013 to 2015, then

arkedly declined after 2015 through to 2020. Among patients ever

rescribed ORP, incidence declined on average by 14% per year over

he 12 years (incidence rate ratio 0.86, 95% CI: 0.75 to 1.0). Notably,

here were no incident infections detected in 2019 and 2020, however

n 2020 considerably fewer patients were tested ( Fig. 3 , Table 3 ). 

Summary statistics showed two-thirds of the analysis population

ere women, and women in the study may have been tested as part

f antenatal screening as opposed to a specific HCV risk (therefore con-

ributing to person-years but have fewer incident infections). To explore

f there were differences in HCV incidence, a post-hoc analysis of HCV

ncidence stratified by sex was conducted and results included in Sup-

lementary material. There were 122 HCV incident infections among

549 men who contributed 7591 person-years. The overall rate among

en was 1.6 per 100 person-years (95% CI: 1.3 to 1.9). There were 87
4 
nfections among 3893 women who contributed 11,892 person-years of

ollow-up. The overall rate among women was 0.7 per 100 person-years

95% CI: 0.6 to 0.9). Annual incidence declined among men and women

rom 2014 onwards (Supplementary Table 1, Supplementary Fig. 2). 

The time since previous test (test intervals, in years) were calculated

or each follow-up HCV test of individuals and overall median time be-

ween tests was 2.3 years (IQR 1.0, 4.3). The distribution of the test

nterval within calendar years of the follow-up tests was estimated, strat-

fied by whether the follow-up test was positive or negative. The overall

edian time since previous tests for follow-up tests which were nega-

ive was 1.3 years (IQR 0.5, 2.6) and the annual time between tests re-

ained relatively stable over the study period. For follow-up tests that

ere positive (incident infection identified), the overall median time

ince previous test was 3.0 years (IQR 0.9, 5.0) and increased over the

tudy period, peaking at > 6 years for tests conducted in 2019 ( Fig. 4 ). 

To illustrate how methods of assigning HCV infection date dis-

ributed the number of infections (thus potentially changing the inter-

retation of the trend in HCV incidence over time), the number of infec-

ions in each calendar year using the midpoint and random point meth-

ds of assignment, and the diagnoses date were plotted. The number of

ncident infections assigned to each calendar year using the midpoint

f the negative-positive interval for assigning infection date places the

eak in the number of incident infections in 2014. The approach of using

 random point in the negative-positive test interval places the peak in

012. Using the date of the first positive HCV antibody or RNA test, 2015

ad a notable increase in the number of positive tests, with high num-

ers 2016–2017 and fewer positive tests in 2018–2020. As expected,

oth approaches to assigning the infection date placed the peak in HCV

ncidence infections before the peak in positive tests (Supplementary
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Fig. 2. Annual incidence of HCV infection among patients attending primary health services, who were negative HCV antibody on their first test and had at least 

one further HCV test (antibody or RNA), using midpoint to assign infection date, Victoria, Australia, 2009–2020, N = 6870. 

Fig. 3. Annual incidence of HCV infection among patients attending primary health services, who were negative HCV antibody on their first test and had at least 

one further HCV test (antibody or RNA), by history of ORP prescription, using midpoint to assign infection date, Victoria, Australia, 2009–2020, N = 6858. 
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ig. 3). Both approaches to assigning an infection date show a declining

rend in HCV incident infections over time ( Fig. 1 and Supplementary

ig. 4). 

iscussion 

Among this retrospective cohort of approximately 7000 patients at-

ending primary health care services participating in a sentinel network

n Australia, we observed a decline in hepatitis C incidence following

he introduction of widely accessible DAA treatments in 2015. Over-

ll HCV incidence was highest among individuals ever prescribed ORP;

owever, declines were also observed in this group from 2015 onwards.
5 
his study provides contemporary estimates of HCV incidence, including

or those most at risk of HCV in Australia and indicates that prevention

fforts, particularly increased access to DAAs for the treatment of HCV

ave been effective in reducing HCV transmission. 

Access to DAAs for the treatment of HCV increased in 2015 through

arly access programs and clinical trials, and then markedly expanded

n 2016 through subsidization of the cost by the universal healthcare

ystem in Australia with an estimated 22,000 people treated in Vic-

oria in the early period of access to subsidised DAAs (2015–2016)

 The Kirby Institute ). The decline in HCV incidence observed in our

linical population is consistent with declines in incidence recently re-

orted among Australian HIV-positive GBM ( Doyle et al., 2020 ) and peo-
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Table 3 

Annual incidence of HCV infection among patients attending primary health services, who were negative HCV antibody on their first test 

and had at least one further HCV test (antibody or RNA), and had at least one prescription for ORP between 1 January 2009 and 31 

December 2020, Victoria, Australia, 2009–2020, N = 559. 

Year HCV tests ( n = 1517) Individuals first HCV 

negative test ( n = 559) 

HCV incident infections ∗ 

( n = 135) 

Person-years x 100 Incidence rate/100 PY (95% CI) 

2009 108 92 4 0.5 7.8 (2.9 to 20.9) 

2010 156 112 4 1.4 2.9 (1.1 to 7.8) 

2011 128 69 14 2.1 6.7 (3.9 to 11.2) 

2012 146 59 21 2.5 8.6 (5.6 to 13.1) 

2013 130 53 27 2.5 10.7 (7.4 to 15.6) 

2014 135 44 24 2.4 9.9 (6.7 to 14.8) 

2015 128 42 23 2.4 9.7 (6.5 to 14.7) 

2016 127 28 8 2.2 3.6 (1.8 to 7.1) 

2017 140 32 7 2.0 3.4 (1.6 to 7.2) 

2018 129 14 3 1.6 1.9 (0.6 to 5.8) 

2019 119 11 0 0.9 0 (0 to 4.1) † 

2020 71 3 0 0.3 0 (0 to 12.3) † 

∗ Midpoint of negative-positive test interval assigned as infection date. 
† Poisson exact method for upper confidence limit ( Ulm, 1990 ). 

Fig. 4. Time (years) since previous HCV test (antibody or RNA), by year in which HCV test occurred, stratified by whether HCV test result is negative (left panel) 

or positive (right panel). Time since previous test summarised as median (solid line within the box), interquartile range (top (75th percentile) and bottom (25th 

percentile) of box), and outliers (dots), N = 10,387 HCV test intervals. 
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lining notifications of hepatitis C ( Australian Government, a ). Monitor-

ng trends in new infections among all populations at risk of hepatitis

 is critical to evaluating strategies aimed at eliminating HCV in Aus-

ralia. Our data provide incidence estimates among a large population

f individuals accessing care at a range of primary care health services

cross Victoria. Previous analysis of patients attending the same sites

ncluded in this analysis, showed that post-DAAs subsidization, there

as a marked increase in the number of individuals treated for hep-

titis C ( Traeger, Pedrana, & van Santen, 2020 ). The increase in HCV

reatment uptake, alongside the declining trends in incidence reported

n this study strongly suggest a ‘treatment-as-prevention’ effect is occur-
6 
ing among this population, and reaffirm the importance of treatment

ptake in eliminating HCV. 

The overall incidence rate during the study period of 1.1 per 100

erson-years was comparatively lower than incidence rates reported

rom studies of people who inject drugs, ( Palmer et al., 2021 ) suggest-

ng clinic attendees reflected a more general-population of individuals

eeking primary care beyond those at specific risk of acquiring HCV.

or example, women constituted two-thirds of clinic attendees but had

n incidence rate half that of males, suggesting testing among low-risk

emales, potentially related to antenatal care HCV testing, was occur-

ing at these health services. However, HCV incidence among a sub-

et of patients ever prescribed ORP (a proxy for patients currently or

ith a history of injection drug use) was much higher at 6.5 per 100

erson-years overall, with incidence increasing to a peak of 10.7 per
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00 person-years in 2013. The overall HCV incidence estimate is largely

onsistent with previous estimates of incidence among Australian peo-

le who inject drugs. ( Palmer et al., 2021 ) though it should be noted our

stimate includes more recent years, including years following DAA roll-

ut therefore was expected to be lower than previous estimates which

re all prior to 2016. A reduction in new infections among patients ever

rescribed ORP further suggests that increased access to DAAs has re-

uced the number of people viremic and therefore the number of on-

ard transmissions. However, substantial declines in DAA initiations in

ustralia have occurred since 2016 and an increase in testing is now

ritical to facilitate sufficient diagnosis of people who inject drugs in

ustralia, to maintain levels of treatment that can outpace transmission

 Scott, Sacks-Davis, & Wade, 2020 ). 

This study utilised the extraction of routinely collected clinical data

o estimate HCV incidence, which allows for semi-automated, repeated

easurement of HCV incidence; this system therefore provides impor-

ant indicators for monitoring progress towards HCV elimination, with

inimal cost and time delay. Importantly, the length and variation in

est intervals resulting from risk-based and opportunistic testing within

hese health services, introduces methodological challenges when using

lectronic medical record data to monitor incidence outcomes, as op-

osed to data from a well-controlled setting like a cohort study. Further,

esting can be influenced by clinic factors, as well as changes in policy

r guidelines. In particular, the availability of DAAs in 2015–2016 likely

otivated testing (or re-testing) among patients and clinicians; we ob-

erved a peak in the number of infections identified in 2015–2017. An

ncrease in the mean test interval was also observed in 2016, suggesting

atients who were tested some years earlier were reengaged in testing

nd care in 2016. As the mean test interval (time since last test) among

atients who test positive was 3.9 years in 2016, use of the midpoint

ethod (taking the midpoint between the negative-positive interval as

nfection date) placed a relatively large number of infection dates, and

ubsequently the peak in incidence estimates, in 2014. Changing trends

n testing frequency and analysis methods used must be considered when

nterpreting the timing in the peak in incidence and the start of the de-

line. We note that the declining trend in incidence was also seen when

ssigning the infection date using a random point, and taken together,

hese data provide an indication that HCV incidence, and absolute num-

er of identified infections, has declined over time, and since increased

ccess to DAAs. Finally, the study included data from 2020, a period

n which Victoria, where the health services where located, underwent

 100 days of COVID-related restrictions and consequently, there is con-

iderably less testing among the cohort in 2020 and the estimate of in-

idence must be interpreted with caution. 

There are limitations to consider when interpreting the study find-

ngs. Whilst ACCESS links patients between participating health ser-

ices, episodes of HCV testing undertaken by patients at health services

hat do not participate in ACCESS cannot be accounted for. The spe-

ific reason for HCV testing of patients, including a history of injecting

rug use is unknown, meaning the overall estimate of incidence includes

oth those at high and low risk of HCV, that is patients with a history

f injecting drug but not on ORP may be included in the overall inci-

ence estimate but so were those with no history of injecting drug use.

stimating incidence among patients ever prescribed ORP, and strati-

cation by sex does provide insight however into the sub populations

ithin the analysis population and how they may be contributing to

he overall estimate of incidence. It should be noted though that this

tudy assigned patients as ‘ever being prescribed ORP’ based on an elec-

ronic health record (prescriptions) that had evidence of a methadone or

uprenorphine prescription; the clinical indication for the prescription,

he dose, and formula of medicine was unknown. Patients may have

een misclassified as receiving ORP if the medicines were for a purpose

ther than ORP, however the extent of misclassification is unknown.

e note the relatively small sample size of patients receiving ORP el-

gible for inclusion in the incidence analysis, compared to the overall

ample. Further work is warranted to investigate patterns of hepatitis C
7 
esting among patients accessing ORP at these sites to understand this

urther. The analysis population reflects a population that is engaged

ith primary healthcare. Lastly, we highlight that because the ACCESS

ata commences in 2009, less person-time being accumulated in these

ears and more individuals were excluded because their ‘first test ob-

erved’ was a positive HCV antibody (Supplementary Fig. 1) therefore

ncidence could be under or over-estimated in the early years of the

tudy. This study provides the first estimates of HCV incidence among

ttendees of primary care health services since DAAs were made widely

vailable in Australia and does so using routinely collected data. The

hallenge from here will be to further investigate methods to estimate

CV incidence using routine clinical data particularly in the context of

ystematic changes in policy and practice leading to changes in test fre-

uency and incidence over time ( McManus, Callander, & Asselin, 2021 ).

Declines in HCV incidence since DAA therapy was made widely ac-

essible in Australia in 2016 confirm the importance of access to treat-

ent, and the role of treatment-as-prevention in eliminating HCV as a

ublic health threat in Australia. The challenge now in Australia is to

acilitate access to testing and diagnosis, to ensure sufficient levels of

reatment are maintained. 
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