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Background:  People prescribed opioid agonist therapy (OAT) are a key population for hepatitis 

C virus (HCV) elimination. Health service engagement associated with OAT provision may 

facilitate hepatitis C testing and treatment. We aim to quantify the HCV care cascade among 

people receiving OAT in Australia.  

Methods:  We extracted linked data from individuals attending any of 58 clinics participating in 

the ACCESS national sentinel surveillance network of primary care and sexual health clinics 

from 01-January-2016 to 31-December-2023. Outcomes included evidence of any HCV test 
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(antibody or RNA) or direct-acting antiviral (DAA) prescription at an ACCESS clinic after their 

first OAT prescription. RNA positive individuals were inferred antibody positive; individuals 

with a DAA prescription were inferred RNA and antibody positive. We determined the number 

of individuals at each stage of the following cascade by the end of the study period: (1) positive 

antibody, (2) positive RNA, and (3) DAA prescription.  

Results: Among 15,382 individuals prescribed OAT, 44% (6817/15382) had an HCV antibody or 

RNA test after their first OAT prescription. Of these, 64% (4368/6817) were antibody positive 

by the end of the study period. Of these, 67% (2911/4368) were RNA positive, and of those, 

69% (2,007/2911) were prescribed DAAs.  

Conclusion:  A high proportion of people prescribed OAT were not engaged in care by their 

OAT provider or across ACCESS network clinics, but when diagnosed, rates of treatment were 

high. Given high HCV antibody and RNA prevalence, integrating HCV care into regular OAT 

care should be a priority for HCV elimination in Australia. 

Key words: Hepatitis C virus, opioid agonist therapy, cascade of care, primary care, blood-borne 

viruses 

INTRODUCTION 

The emergence of direct-acting antivirals (DAAs) led the World Health Organization (WHO) to 

set goals to eliminate hepatitis C as a public health threat by 2030. (1) In Australia, DAAs were 

made publicly available and subsidised by the federal government from 2016, including in 

primary care settings. Since the availability of subsidised DAAs, over 100,000 people have been 

treated for hepatitis C in Australia. However, in 2023, 5,500 people were treated with DAAs, 

which is only 7% of the estimated 68,890 Australians living with hepatitis C (2)Despite 

significant investment in making DAAs widely available(3), if treatment rates do not improve, 

Australia is unlikely to reach elimination targets. (4)  

For Australia to meet WHO elimination goals, testing and treatment rates must increase, 

particularly in priority groups such as people who inject drugs.(4, 5) Strategies to increase testing 

and treatment rates among people who use drugs must focus on reducing barriers to care (1, 5), 

including competing daily priorities, experiences of stigma and discrimination, and complicated 

health systems.(6-8) Integrating hepatitis care into services that people who use drugs frequent 

can help minimise these barriers and increase engagement and retention in HCV care; service 

integration is a key component of current WHO global sector strategies for hepatitis C 

elimination.(1) Healthcare clinics providing opioid agonist therapy (OAT) are an ideal setting for 

hepatitis C care integration as they are a regular point of healthcare engagement for people who 

use drugs.   
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The diagnosis and treatment of hepatitis C typically requires multiple visits and loss to follow-up 

is common.(9, 10) Building on our previous analyses which showed low rates of hepatitis C 

antibody testing in the period following OAT commencement (11), we sought to understand the 

longer-term hepatitis C care outcomes and transition through each step of the cascade of care, 

from testing to diagnosis to treatment uptake, for individuals on OAT. Among individuals who 

received an OAT prescription within the DAA era, we aimed to quantify the proportion who 

progressed through each step of the hepatitis C cascade of care in a sentinel surveillance network 

of clinical services across Australia.  

METHODS 

Study design and setting  

We conducted a retrospective cohort study. Data were from The Australian Collaboration for 

Coordinated Enhanced Sentinel Surveillance of sexually transmissible infections and blood-

borne viruses (ACCESS). ACCESS is a national, sentinel surveillance network for monitoring, 

testing, treatment, and management of sexually transmissible infections (STIs) and blood-borne 

viruses (BBVs). Details of the ACCESS system are published elsewhere. (12, 13) ACCESS 

clinics are located in all Australian states and territories, and include general practice clinics, 

sexual health clinics, drug and alcohol services, community testing services, and hospital 

outpatient clinics. Clinics are invited to participate in ACCESS on the basis of providing services 

to and having high caseloads of people at risk of BBVs and STIs, including people who inject 

drugs. Clinics included in this analysis are a combination of government-funded sexual health 

and primary care centres and private practices that provide clinical services to people who inject 

drugs, including OAT prescription and/or hepatitis C testing and treatment.  

Data source  

Data from 58 primary care and sexual health clinics participating in ACCESS were included in 

this study. ACCESS data includes electronic medical record data (including patient 

demographics, prescriptions, and pathology results) extracted using GRHANITETM software. 

GRHANITETM creates unique, non-identifiable patient linkage keys which allows linkage of 

patient records over time, within and across participating sites.(13) All data in this analysis was 

extracted using GRHANITETM software. Of 58 clinics included in this analysis, all 58 sites 

performed HCV testing; 52 sites provide OAT services, and 44 sites provide hepatitis C 

treatment (DAA prescriptions). Data used for this analysis included OAT prescription drug and 

date of prescription, hepatitis C diagnostic test results (date of test, type of test, test result), DAA 

treatment prescription date, and individual’s sex and age at the time of clinical consultation. 
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Participants  

This study included participants with at least one OAT prescription in the ACCESS database 

between January 1st 2016, and 31st December 2022. To limit our analysis to first treatments only 

while receiving OAT, individuals were excluded if they had an observed prescription for 

hepatitis C DAA treatment prior to the date of their first OAT prescription. We reviewed 

treatment episodes back to 2012.  

Hepatitis C testing data were extracted through to 31st December 2023 to allow a minimum of 12 

months of observation to receive hepatitis C care after first OAT prescription. Individuals were 

included once in analysis, that is, subsequent episodes of care for HCV infections or retreatments 

were not included. Individuals were observed from their first recorded OAT prescription during 

the study period until either 31st December 2023, or a recorded DAA prescription in the 

database. We report median observation time for individuals with and without a DAA 

prescription.  

OAT prescription length in Australia is tailored to the individual’s specific needs and can vary 

over time for individuals, based on dose stabilisation and response to treatment. To estimate the 

regularity of OAT prescriptions, we calculated the number of yearly OAT prescriptions per 

individual and calculated the median and interquartile range (IQR). To estimate length of 

engagement in care, we calculated the median time between first observed and last observed 

OAT prescription. We report regularity of OAT prescriptions and length of engagement in care 

by stage of the HCV cascade of care (i.e. not engaged in HCV testing or treatment, engaged in 

HCV testing, HCV RNA positive and prescribed DAAs). 

Statistical analysis  

The primary outcome of this study was the number and proportion of individuals who received 

hepatitis C care. For this analysis, we have defined hepatitis C care as engaging in any testing or 

treatment related to hepatitis C(a record of receiving either an HCV antibody or HCV RNA test 

or DAA prescription). To explore timeliness of hepatitis C care, secondary outcomes included 

the time between stages of testing and treatment, and total time from first positive hepatitis C 

virus (HCV) antibody test to DAA prescription.  

Hepatitis C care cascade 

To estimate the hepatitis C testing and treatment cascade for people prescribed OAT, we 

included individuals with a record of any hepatitis C testing or treatment in the ACCESS 

database, after their first OAT prescription. Cascade stages were: (1) positive HCV antibody test 

result, (2) HCV RNA test following HCV antibody positivity, (3) positive RNA test result, (4) 

DAA prescription. To help account for missing data, we inferred previous stages for individuals 

based on subsequent known outcomes:  
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1) If individuals had an observed positive HCV RNA test but no positive HCV antibody test, they 
were inferred as HCV antibody positive; 

2) If individuals had an observed DAA prescription but no positive test (HCV antibody or HCV RNA), 
they were inferred as HCV antibody and HCV RNA positive.  

DAA prescription was measured by evidence of a recorded prescription in the electronic medical 

record data. Treatment uptake was calculated as the number of individuals with evidence of a 

DAA prescription divided by the number of individuals with an observed positive HCV RNA 

test.  

Time between cascade stages  

To estimate the average time between stages of testing and treatment, we calculated the time (in 

days) for each of these three cascade steps:  

1. A positive HCV antibody test and positive HCV RNA test  
2. A positive HCV antibody test and a DAA prescription  
3. A positive HCV RNA test and a DAA prescription  

Total cascade time  

To estimate the total time in the cascade, a sub-group analysis was performed among patients 

who had all stages of the cascade observed, that is, a positive HCV antibody test, a positive HCV 

RNA test, and a DAA prescription (total time in the cascade).  

Stages that were inferred were not included in these calculations. Time between events was 

determined for each individual, and the median time and IQR calculated. To assess for 

differences by sex in hepatitis C care, median total time in the cascade was compared between 

males and females, with a rank-sum test for equality of medians (reported as a p-value).  

Timeliness of treatment  

To estimate the timeliness of treatment, we conducted a sub-analysis for individuals who had an 

observed positive HCV RNA result and a DAA script. Because the study used surveillance data, 

comprised of electronic medical records, and observed ‘real-world’ hepatitis C journeys of 

patients, individuals have different observation periods and thus different periods of time to 

progress through the cascade. To compensate for this, we created a variable to compare 

timeliness of treatment. We categorised individuals into either (1) treated within six months of 

first testing HCV RNA positive, (2) treated over six months after first HCV RNA testing 

positive, or (3) not treated. We calculated the number and proportion of individuals treated 

within six months of first testing RNA positive by year of HCV RNA positivity. We explored 

timeliness of treatment by gender, with a rank test for equality of medians, (reported as a p-

value).  
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Ethics 

Ethics approval for ACCESS was provided by the Human Research Ethics Committees at Alfred 

Hospital (248/17), Central Australia (CA-19-3355), Northern Territory Department of Health 

and Menzies School of Health (08/47), University of Tasmania (H0016971), Aboriginal Health 

and Medical Research Council (1099/15), ACON (2015/14), Victorian AIDS Council / Thorne 

Harbour Health (VAC REP 15/003, and St. Vincent’s Hospital (08/051). As our study analyses 

de-identified data collected under the auspices of public health surveillance, individual patient 

consent was not required. Individuals were able to opt-out of the surveillance system if they 

wished. 

RESULTS 

Cohort characteristics 

A total of 15,514 individuals had at least one prescription for OAT at an ACCESS clinic between 

1st January 2016 and 31st December 2022. Individuals with evidence of a DAA prescription 

(n=132) prior to their OAT prescription were excluded. Of the 15,382 prescribed OAT with no 

prior DAA prescription, 10,471 (68%) were male and the mean age at first recorded OAT 

prescription during the study period was 42 years. Individuals attended 58 clinics across the 

surveillance network for both OAT prescriptions and HCV testing. All clinics contributed <15% 

of observations individually. The median observation time for individuals (n=13,375) without a 

DAA prescription was 2152 days (IQR 1257–2868). The median number of OAT prescriptions 

per year per individual was 10 (IQR 7–13).  

Of the 15,382 individuals with an OAT prescription, 8,565 (56%) had no observed HCV care 

(test or DAA prescription) after their first recorded OAT prescription. Of individuals with no 

observed HCV care, the mean age at first recorded OAT prescription during the study period was 

42 years and 68% (n=5,852) were male. Of the 8,565 individuals with no observed HCV care, 

the median number of yearly OAT prescriptions per individual was 9 (IQR 6–12) and the median 

time in OAT care was 2302 days (IQR 1641–2502).  

Hepatitis C care cascade  

Of the 15,382 individuals with an OAT prescription, 6,817 (44%) had an HCV antibody or HCV 

RNA test (positive or negative) or DAA prescription recorded after their first recorded OAT 

prescription and were included in the cascade of care analysis. Of those tested or treated for 

HCV, the median age was 40 years and 4,619 (68%) were male. The median number of OAT 

prescriptions per year per individual was 11 (IQR 8–13) and the median time in OAT care was 

1,619 days (IQR 813–2437). Of the 6,817 individuals tested for HCV, 4,368 (65%) were 

classified as HCV antibody positive by the end of the study period (2,567 had a positive HCV 

antibody test record and 1,801 were inferred antibody positive) (Table 1). Of 4,368 antibody-
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positive individuals, 4,088 (94%) were classified as having an RNA test event by the end of the 

study period (3,708 had an HCV RNA test recorded, and 370 were inferred RNA tested). Of the 

4,088 HCV RNA tested individuals, 2,911 (71%) were classified as HCV RNA positive by the 

end of the study period (2,541 had a positive HCV RNA test recorded, and 370 were inferred 

RNA positive). Of the 2,911 HCV RNA positive individuals, 2,007 (69%) were prescribed 

DAAs by the end of the study period. (Figure 1 and Figure 2). The median observation time for 

individuals with a DAA prescription was 413 days (IQR 175–773). Of those prescribed DAAs, 

the median number of yearly OAT prescriptions per individual was 13 (IQR 8–13) and the 

median time in OAT care was 2,433 days (IQR 1830–2507). Of the 904 HCV RNA positive 

individuals without a DAA prescription, the median number of yearly OAT prescriptions was 10 

(IQR 7–13) and the median time in OAT care was 2,318 days (IQR 1643–2500).  

Time between cascade stages  

Analyses of time between cascade stages included 4,368 individuals who had an observed HCV 

test or DAA prescription. The time between first OAT prescription and first observed HCV 

antibody test was 327.5 days (IQR 61–875). Of those with an observed positive HCV antibody 

test (n=2,567), the median time between first OAT prescription and first positive HCV antibody 

test was 414 days (IQR 98–1026). Of those with observed positive HCV antibody and 

subsequent positive HCV RNA test (n=1,087), the median time between first positive HCV 

antibody test and first positive HCV RNA test was 0 days (IQR 0-0, 90th percentile 37 days, 

maximum 2134 days). The median time between first positive HCV RNA test and DAA 

prescription (n=1,637) was 87 days (IQR 32–254). (Table 2) 

Total cascade time  

Sub-analysis of total time in the cascade included 700 individuals who had all cascade stages 

directly observed. The median total time in the cascade for individuals who had all cascade 

stages observed was 92 days (IQR 32–300). The distribution of total time in the cascade for all 

individuals is shown in Figure 3. The median total time in the cascade was longer for women (98 

days, IQR 40–286) than men (87 days, IQR 30–313) (p=0.68).  

Timeliness of treatment 

Among those who had an observed positive HCV RNA test and a prescription for DAAs, the 

overall proportion of individuals treated within six months of first testing RNA positive was 52% 

(1327/2541) and did not vary by gender (p=0.72). The proportion of individuals treated within 

six months of first testing RNA positive fluctuated yearly from 35% (362/1039) in 2016 to a 

peak of 54% (177/325) in 2018(Figure 4).  
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DISCUSSION: 

In this sentinel surveillance network incorporating 44 primary care, 13 sexual health, and 1 

hospital outpatient clinics, for 56% of people prescribed OAT there was no evidence that they 

were engaged in hepatitis C care by their OAT provider or across the network. This is a higher 

proportion of individuals engaged in care than self-reported Australian data among people who 

use drugs (14, 15). Among the 44% of people that received hepatitis C testing, the average time 

between first OAT prescription and receiving an HCV antibody test was just under a year. Given 

the high HCV antibody (65%) and HCV RNA (71%) prevalence among those tested for hepatitis 

C, and DAA uptake of 69% among those HCV RNA positive, these data suggest significant 

missed opportunities to engage a group of people at high risk in hepatitis C care and treatment. 

Even when care was provided, treatment was not initiated quickly with an average of 

approximately three months between being confirmed HCV RNA positive and being provided 

with a DAA prescription. Timely post-diagnosis treatment is important to prevent individual 

morbidity and mortality and reduce time spent viraemic and potential onwards transmission.  

Our findings show that once diagnosed, retention in hepatitis C care is high among those 

prescribed OAT. Of those who were HCV antibody positive, nearly all were tested for HCV 

RNA (94%), likely due to clinicians requesting reflex HCV RNA testing (median time between 

positive HCV antibody test and RNA test=0 days). Further, over two-thirds of HCV RNA 

positive individuals were prescribed DAA treatment (69%). This is higher than a previous 

ACCESS study by Traeger et al. looking at hepatitis C testing across all individuals in the 

ACCESS database (i.e. not restricted to those on OAT) (10), which found 45% of HCV RNA-

positive individuals were prescribed DAAs. Traeger et al. reported HCV RNA prevalence of 

56% among those tested for HCV RNA. While this study and the study by Traeger et al. would 

have population crossover (as both analyses used the ACCESS database) the difference in 

retention between these analyses highlights the potential for high quality hepatitis care through 

OAT providers due to recurring engagement with patients (16).   

As well as the high proportion of people receiving OAT in the service network who were never 

engaged in hepatitis C testing and care during the observation period, our results also show that 

almost one in three who were found to be living with chronic HCV RNA infection did not have 

evidence of a DAA prescription. While some of these individuals may have been treated outside 

of the ACCESS network, these data indicate a lack of integrated and person-centred care and a 

significant health system failure, where opportunities to treat hepatitis C in OAT settings are not 

capitalised on. The provision of hepatitis C care in OAT settings has been shown to be highly 

acceptable, with clients citing benefits associated with convenience and established trust with 

service providers. (17) Despite the potential benefits to clients and system efficiencies derived 

from integrated care models, OAT providers face both practitioner and health-system level 

barriers to providing hepatitis C care to clients, including venepuncture requirements for testing, 

lack of awareness of testing and treatment guidelines, and funding issues. (18) Improved 

integration of drug treatment and hepatitis C models of care that capitalise on established 

ACCEPTED M
ANUSCRIP

T D
ow

nloaded from
 https://academ

ic.oup.com
/cid/advance-article/doi/10.1093/cid/ciaf352/8195834 by guest on 01 August 2025



 

DOI: 10.1093/cid/ciaf352 9 

relationships and regular clinical engagement in primary care settings has the potential to play a 

key role in Australia reaching WHO hepatitis C elimination goals. In Australia, examples of 

practice “toolkits” which were developed to better integrate hepatitis C care into general practice 

(19) and pharmacy settings (20)could be readily adapted to provide specific guidance for OAT 

prescribers.  

In our analysis of time-between-stages, we found that the median time between first recorded 

OAT prescription and first recorded HCV antibody test was close to a year, despite Australian 

OAT treatment guidelines recommending screening for BBVs as a clinical priority. (21) This 

finding is in line with other studies that have shown a minority of people on OAT receive 

antibody testing within 12 months of their first recorded OAT prescription. (11) While a median 

of 9 OAT prescriptions per year indicate some level of retention in OAT care, engagement in 

OAT care is complex and can fluctuate for a multitude of reasons; any engagement in OAT care 

is an important opportunity to provide additional healthcare(22). These findings highlight a need 

to develop client and practitioner-acceptable models of OAT that facilitate opportunities for 

hepatitis C care sooner after OAT initiation to capitalise on healthcare engagement. Our findings 

indicate that once engaged in testing, treatment is initiated quite quickly, with a median time of 

87 days between first HCV RNA positive test and DAA prescription. Improving timeliness of 

treatment is an important measure to reduce time spent viraemic. (23) Reducing time spent 

viraemic not only limits onward transmission of hepatitis C, but at an individual and population 

level reduces hepatitis C related morbidity such as liver failure and cirrhosis. In our study, the 

median time between first HCV RNA positive test and DAA prescription was three months; 

there is clearly room for improvement here.  

LIMITATIONS 

One limitation of this study is that episodes of care that occur outside the ACCESS network are 

not captured, which may underestimate the proportion of people who progressed through testing 

and treatment stages. This limitation is exacerbated by the fact that the ACCESS network does 

not include tertiary care services, which provided a considerable amount of DAA treatment 

during the first few years of DAA availability (4).  Further, our analysis only considered first 

DAA prescriptions observed within the ACCESS database. This was done to have consistency 

across the time-to-treat analysis, as individuals going through the cascade at subsequent times 

may progress more quickly due to experience with the process. We have excluded any observed 

retreatments through an ACCESS clinic; however, this does not exclude individuals who had 

their first treatment outside of ACCESS. While many models of hepatitis C care do not prioritise 

SVR testing due to the efficacy of DAAs, it is a limitation of this analysis that we do not report 

on SVR testing. ACCESS data does not have clinical indicators for HCV RNA testing, meaning 

that we would not be able to ascertain if RNA tests were conducted for cure or diagnosis 

purposes. Similarly, ACCESS treatment initiation data is restricted to DAA prescription; we do 
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not know if individuals were dispensed or commenced this prescription. Further, the primary 

analysis uses longitudinal retrospective surveillance data, meaning that individuals had different 

observation periods to determine progress through the cascade. However, our longitudinal 

surveillance was able to determine ‘real world’ progress through the cascade of care that was not 

artificially constrained by fixed points of cohort censorship. Finally, we have not accounted for 

spontaneous clearance in our calculation of the population eligible for treatment and treatment 

uptake.  

CONCLUSION 

Despite high prevalence of HCV infection among those receiving hepatitis C testing, a majority 

of people on OAT in ACCESS had no observed hepatitis C testing or treatment. Of those 

engaged in testing, access to hepatitis C diagnostic testing was delayed, and one-third of those 

who had a current hepatitis C infection did not receive treatment within the study period. Health 

system improvements are required to help service providers provide timely, quality hepatitis C 

care to this population. If Australia is to reach WHO elimination goals, better integrated and 

person-centred models of hepatitis C care will be required. 
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Alternate text for figures:  

Figure 1. Flow chart depicting individuals’ progression through analysis stages of hepatitis C 

testing cascade, from OAT prescription, through hepatitis C testing to DAA prescription.  

Figure 2. Bar chart showing individuals’ progression from HCV antibody positivity to DAA 

prescription, and proportion retained at each stage of care, using inferred and observed data.  

Figure 3. Histogram of distribution of total time in cascade from first HCV antibody positive 

result to DAA prescription, depicting positive skew.  

Figure 4. Graph depicting the proportion of individuals treated within six months of testing HCV 

RNA positive and more than six months of testing HCV RNA positive, by year of HCV RNA 

positivity, from 2016 to 2023. 
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Table 1. Population breakdown through hepatitis C testing and treatment, ACCESS, Australia, 

2016–2023, N=15,382. 

Study population Number of people  

Individuals on OAT with no prior DAA 
prescription 

15,382 

Individuals with no HCV engagement (i.e. 
no recorded HCV antibody or RNA test and 
no DAA prescription 

8,565 

HCV antibody tested individuals 
Total  
Observed 
Inferred 

 
6,817 
3,946 
2,875 

HCV antibody positive individuals  
Total 
Observed  
Inferred 

 
4,368 
2,567 
1,801 

HCV RNA tested individuals  
Total 
Observed 
Inferred  

 
4,088 
3,708 
370 

HCV RNA positive individuals  
Total 
Observed  
Inferred 

 
2,911 
2,541 
370 

Individuals with a DAA prescription 2,007 

ACCEPTED M
ANUSCRIP

T D
ow

nloaded from
 https://academ

ic.oup.com
/cid/advance-article/doi/10.1093/cid/ciaf352/8195834 by guest on 01 August 2025



 

DOI: 10.1093/cid/ciaf352 15 

 

Figure 1. Patient flow chart through hepatitis C testing and treatment, ACCESS, Australia, 

2016–2023, N=15,514. Data includes observed and inferred data. Individuals with reported sex 

other than male or female (n=59) or sex missing were included in denominators but not reported 

in individual stages in figures due to small numbers, so some proportions of men and women 

may not add to 100%.  
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Figure 2. The hepatitis C cascade of care among individuals with at least one electronic 

prescription for OAT, ACCESS, Australia, 2016–2023, N=4,368. 

Table 2. Time between stages analysis for hepatitis C testing and treatment, ACCESS, Australia, 

2016–2023.   

 Median time in days (IQR) 

First OAT prescription to first 
HCV antibody test 

(n=3,946) 

328 (61–875) 

First OAT prescription to first 

HCV antibody positive result 
(n=2,567) 

414 (98–1026) 

First OAT prescription to first 
HCV RNA positive result 
(n=2,541) 

224 (70–532) 

First OAT prescription to first 
HCV RNA test (n=1,309) 

0 (0-0) 

First HCV antibody positive 
result to first HCV RNA 
positive result 
(n=1,087) 

0 (0–0)* 

First HCV RNA positive result 

to first prescription for DAAs  
(n=1,637) 

87 (32–254) 

*90th percentile 37 days, maximum 2134 days.  
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Figure 3. Total time in cascade from first HCV antibody positive result to DAA prescription for 

individuals with at least one electronic prescription for OAT, ACCESS, Australia, 2016–2023 

(n=723). 
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Figure 4. Proportion of people receiving a DAA prescription within six months of testing HCV 

RNA positive, by year of first testing HCV RNA positive, ACCESS, Australia, 2016–2023 

(n=2,541).  
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