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Abstract
In 2020, the Australian state of Victoria experienced the longest COVID- 19 lock-
downs of any jurisdiction, with two lockdowns starting in March and July, respec-
tively. Lockdowns may impact progress towards eliminating hepatitis C through 
reductions in hepatitis C testing. To examine the impact of lockdowns on hepatitis C 
testing in Victoria, de- identified data were extracted from a network of 11 services 
that specialize in the care of people who inject drugs (PWID). Interrupted time- series 
analyses estimated weekly changes in hepatitis C antibody and RNA testing from 1 
January 2019 to 14 May 2021 and described temporal changes in testing associated 
with lockdowns. Interruptions were defined at the weeks corresponding to the start 
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1  |  INTRODUC TION

A key pillar of public health responses to COVID- 19 has been various 
levels and periods of ‘lockdown’, which have included restrictions 
on people's movements and the closing of workplaces, services and 
social venues. While health services have general remained open 
during these periods, health system pressures associated with 
COVID- 191 and community concerns about attending health ser-
vices and COVID- 19 acquisition risk2– 4 have challenged the main-
tenance of routine health service delivery. Of great concern is the 
impact of the pandemic and subsequent government- imposed re-
strictions on access to healthcare,5,6 including testing and treatment 
for other communicable diseases. Global disease elimination strat-
egies, which necessitate high rates of testing and treatment among 
priority populations such as those for the elimination of hepatitis B 
and hepatitis C, are likely to be hindered by widespread reductions 
in access to healthcare during the COVID- 19 pandemic.

Australia has a longstanding strategic response to hepatitis C 
and has set national targets that align with global elimination tar-
gets set by the WHO that aim to reduce hepatitis C incidence by 
90% compared with 2015 levels by 2030.7 High coverage of testing 
among people who inject drugs (PWID) and access to treatment for 
all are key to Australia's hepatitis C elimination strategy.8 While the 
availability of direct- acting antiviral (DAA) therapy in 2016 leads to 
a rapid escalation in testing and case finding, decelerating rates of 
testing and case- finding since late 2016 are threatening Australia's 
HCV elimination progress.9 Modelling work shows that without sig-
nificant and sustained increases in testing among people exposed to 
HCV, including PWID and other people living with HCV, and subse-
quent timely referral to care and treatment, Australia will not reach 
its 2030 elimination goals.10 Restrictions implemented in response 
to COVID- 19 may further impact Australia's progress towards elimi-
nating hepatitis C through reductions in hepatitis C testing.

The first case of COVID- 19 in Australia was diagnosed on 25 
January 2020. In response, from March 2020, the Australian federal 
and state governments introduced restrictions in order to curtail 

COVID- 19 transmission. Each of Australia's states and territories 
subsequently implemented varying levels of restrictions based on 
directions from state- based health authorities in response to local 
epidemic characteristics. In addition, telehealth (video- call) consulta-
tions were made available to everyone eligible for Australia's univer-
sal healthcare system, Medicare.11 While many states and territories 
experienced a single- wave epidemic of COVID- 19 in early 2020, a 
larger second wave of COVID- 19 transmission in the state of Victoria 
which began in July of 2020 led to 4 months of lockdown across the 
state.12 These lockdown measures in Victoria were widely success-
ful in curtailing COVID- 19 transmission, with the number of daily 
COVID- 19 cases peaking at 725 and then returning to many months 
of zero COVID- 19 cases.13 Given significant and sustained lockdowns 
occurring in NSW and Victoria in from June 2021 following the in-
troduction of the COVID- 19 delta variant and significant waves of 
COVID- 19 transmission,14 we used interrupted time- series analyses 
to retrospectively examine the impact of the preceding lockdowns 
during 2020 in Victoria on hepatitis C testing, as well as rates of re-
covery following these lockdowns, among individuals attending a 
network of services in Victoria specializing in the care of PWID.

2  |  METHODS

2.1  |  Data source

Clinical data were extracted from a network of 11 general practice 
and community health clinics in the state of Victoria participating 
in the Australian Collaboration for Coordinated Enhanced Sentinel 
Surveillance of Blood Borne Viruses and Sexually Transmissible 
Infections or ACCESS.15 The ACCESS protocol has been published 
elsewhere.15 ACCESS clinics included in this analysis were senti-
nel surveillance sites that were selected based on high hepatitis C 
caseloads and provision of services tailored towards PWID, includ-
ing opioid agonist therapy prescribing and co- location with needle 
and syringe programs. Nine clinics were located in the Melbourne 

of the first lockdown (week 14) and the start (week 80) and end (week 95) of the sec-
ond lockdown. Pre- COVID, an average of 80.6 antibody and 25.7 RNA tests were per-
formed each week. Following the first lockdown in Victoria, there was an immediate 
drop of 23.2 antibody tests and 8.6 RNA tests per week (equivalent to a 31% and 46% 
drop, respectively). Following the second lockdown, there was an immediate drop of 
17.2 antibody tests and 4.6 RNA tests per week (equivalent to a 26% and 33% drop, 
respectively). With testing and case finding identified as a key challenge to Australia 
achieving hepatitis C elimination targets, the cumulative number of testing opportu-
nities missed during lockdowns may prolong efforts to find, diagnose and engage or 
reengage in care of the remaining population of PWID living with hepatitis C.
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metropolitan area and two were in regional Victoria. Patient demo-
graphics and hepatitis C antibody and RNA test results were retro-
spectively extracted using GRHANITE™ data extraction software, 
which was designed specifically for the secure collection of de- 
identified health data.16 Using GRHANITE, patient records are linked 
within and across sites using a highly sensitive algorithm which uti-
lizes non- identifying probabilistic linkage keys derived from, but not 
containing, patient identifiers, including patient name, date of birth, 
sex and Medicare card number.17

2.2  |  Outcomes

Using data from all services during the 125 weeks between 1 January 
2019 and 25 May 2021, we explored three primary outcomes: (1) 
weekly number of HCV antibody tests conducted; (2) weekly num-
ber of HCV RNA tests conducted; and (3) weekly number of indi-
viduals tested for HCV (antibody or RNA) for the first time on record 
in the ACCESS system (‘first- time testers’). In order to help contex-
tualize changes in testing, we examined whether similar changes in 
clinical consultations occurred during the study period by including 
weekly number of clinical consultations among all patients attending 
the network of clinics (including in- person and telehealth consulta-
tions) as a secondary outcome.

2.3  |  Timeline of restrictions

During 2020, a range of restrictions issued by Victoria's Chief Health 
Officer were implemented across Victoria in different stages. Stages 
1 and 2 involved limits on public and private gatherings, interstate 
travel restrictions and capacity limits in restaurants, bars and clubs, 
as well as at weddings, funerals and religious gatherings. Stage 3 
restrictions involved stricter ‘lockdown’ measures, in which people 
were only allowed to leave their homes for four reasons; getting food 
and supplies, daily exercise, accessing medical care and caregiving. 
The first stage 3 restrictions in Victoria were introduced on 30 March 
2020 and ceased on 11 May 2020.18 Telehealth consultations were 
made available through Medicare on 13 March 2020, extending until 
31 December 2021.11 Melbourne returned to a second lockdown on 
8 July 2020 which ran until 26 October 2020.19,20 In the first half of 
2021, in response to new outbreaks, greater Melbourne returned to 
a 5- day lockdown from 12 February 2021 to 16 February 2021 and 
again from 25 May 2021 to 10 June 2021. Given insufficient follow-
 up available at time of analysis, we censored our analysis on 24 May 
2021, prior to Melbourne's fourth lockdown.

2.4  |  Observation periods

The unit of observation for this time- series analysis was weekly 
number of each outcome (tests/consultations) conducted across the 

network. Week number was defined as each consecutive 7- day pe-
riod beginning 1 January 2019– 7 January 2019 (week 1) to 19 May 
2021– 25 May 2021 (week 125). Four observation periods were de-
fined based on week number to align with the implementation and 
easing of lockdowns; pre- lockdowns (period 1), first lockdown and 
post- first lockdown (period 2), second lockdown (period 3) and post- 
lockdowns (period 4).

Using interrupted time- series analysis, it is recommended to 
have at least eight time points before and after the interruption in 
order to have sufficient power to estimate regression coefficients.21 
Additionally, at least eight time points are required between multiple 
interruption points in order to estimate their impact independently.21 
Given the short time between the end of the first lockdown and the 
start of the second lockdown, we were not able to assess an ad-
ditional interruption at the end of the first lockdown. As such, the 
first lockdown period and the period between the end of the first 
lockdown and start of the second lockdown were considered as a 
single 14- week period. The third lockdown in Victoria was a ‘snap- 
lockdown’ which lasted only 5 days and as such was not consider as 
a separate period. See Table S1 for timeline of lockdown restrictions 
and analysis observation periods.

For each outcome (antibody test, RNA test and consultation), 
over the entire study period and across each of the four defined ob-
servation periods, we calculated: (1) the total number of unique indi-
vidual with the outcome (i.e. the number tested or the number with a 
consultation, respectively), (2) the total count of the outcome and (3) 
the average count of the outcome per week. We calculated the rela-
tive reduction in the average number of tests (for each of the testing 
outcomes) or consultations conducted per week during periods two, 
three and four compared with during period one (pre- COVID).

2.5  |  Interrupted time- series analysis

To estimate trends in HCV testing and the number of consultations 
across each period, and to explore changes in testing and consultations 
at the introduction of lockdowns and the easing of the second lock-
down, we performed three interrupted time- series analyses. Analyses 
were conducted by fitting Prais– Winston linear regression models, 
which account for autocorrelation between weekly observations.

Three interruptions were chosen to reflect the beginning of 
each observation period. For each outcome, coefficients esti-
mated from the interrupted time- series analysis included the pre- 
lockdown trend (β1, the estimated weekly mean change in outcome 
during period 1), the immediate change in outcome level at the start 
of each period (β2, β4, β6) and the change in slope at the beginning 
of each period (β3, β5, β7) (Box 1). We also calculated the trend 
during periods 2– 4 with corresponding 95% confidence intervals 
and p- values. We report the predicted values at each interruption 
estimated using the trend prior to and after the interruption, re-
spectively, and the relative differences. Analyses were disaggre-
gated by sex.
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2.6  |  Ethics

Ethics approval for ACCESS was provided by the Human Research 
Ethics Committees at Alfred Hospital (248/17), 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, in-
dividual patient consent was not required. Individuals were able to 
opt- out of the surveillance system if they wish.

3  |  RESULTS

3.1  |  Mean number of tests and consultations 
across each period

Table 1 shows the average number of antibody tests, RNA tests, 
first- time HCV testers and consultations per week in period 1 (pre- 
lockdown), period 2 (during the first lockdown and prior to the sec-
ond lockdown), period 3 (during the second lockdown) and period 4 
(post- second lockdown).

3.1.1  |  Antibody tests

A total of 8748 hepatitis C antibody tests were performed among 
7812 individuals during the entire observation period. The mean num-
ber of antibody tests performed per week during period 1 was 80.6, 
which dropped to 58.4 during period 2 (28% less than pre- lockdown) 
and to 51.1 during period 3 (37% less than pre- lockdown). During the 
period 4, the weekly mean was 62.6 or 22% less than pre- lockdown.

3.1.2  |  RNA tests

A total of 2403 hepatitis C RNA tests were performed among 2001 
individuals during the entire observation period. The mean number 
of RNA tests performed per week during period 1 was 25.7, which 
dropped to 11.4 during period 2 (56% less than pre- lockdown). 
During period 3, the weekly mean was 11.7 (54% less compared with 
pre- lockdown). During period 4, the weekly mean was 12.8 or 50% 
less than pre- lockdown.

3.1.3  |  First- time HCV testers

During the entire observation period, 5817 individuals were 
tested for HCV (antibody or RNA) for the first time recorded in 
the ACCESS system. The mean number of first- time HCV testers 
per week during period 1 was 54.9, which dropped to 38.3 dur-
ing period 2 (30% less than pre- lockdown). During period 3, the 
weekly mean was 32.9 (40% less compared with pre- lockdown) 
and during period 4, the weekly mean was 39.5 (28 less than 
pre- lockdown).

3.1.4  |  Consultations

During the entire observation period, there were a total of 685,004 
clinical consultations among 103,341 individuals. The mean number 
of consultations occurring per week during period 1 was 5244.7, 
which increased to 5611.3 in period 2 (7% more than pre- lockdown) 
and to 5604.3 during period 3 (7% more than pre- lockdown). During 
period 4, the weekly mean number of consultations was 5862.3 or 
12% more than the pre- lockdown period.

BOX 1 Model equation and parameters

Yt = β0 + β1Tt + β2Xt + β3XtTt + β4Zt + β5ZtTt + β6At + β7AtTt + εt

T = Time (week)

X = 0 prior to first lockdown, X = 1 after introduction of first lockdown

Z = 0 prior to second lockdown, Z = 1 after introduction of second lockdown

A = 0 prior to end of second lockdown, A = 1 after end of second lockdown

Β0 = Intercept (predicted weekly count at Week 1: 1– 7 January 2019)

β1 = Period 1 trend (estimated weekly change in outcome during the pre- lockdown period)

β2 = Level change at start of first lockdown

β3 = Difference between period 2 and period 1 trends

β4 = Level change at start of second lockdown

β5 = Difference between period 3 and period 2 trends

β6 = Level change at end of second lockdown

β7 = Difference between period 4 and period 3 trends
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3.2  |  Interrupted time- series analyses

Table 2 shows regression coefficients for each interrupted time- 
series model. Table 3 shows relative drops in testing and consulta-
tions associated with the introduction of each lockdown.

3.2.1  |  Antibody tests

The number of antibody tests performed each week across the net-
work was declining slowly prior to the introduction of the first lock-
down (b1 = −0.17, p = .058). The introduction of the first lockdown 
was associated with an immediate absolute drop of 23 antibody 
tests per week (95% CI = 8– 38, p = .003), which was equivalent 
to an immediate relative drop of 31% tests per week. In the period 
between the introduction of the first and second lockdowns (pe-
riod 2), antibody testing slightly recovered by an average of 1.0 test 
per week (p = .254). The introduction of the second lockdown was 
associated with a further absolute drop of 17 antibody tests (95% 
CI = 3– 37, p = .087), equivalent to a 26% drop. During the second 
lockdown (period 3), antibody testing increased by an average of 
0.3 tests per week (p = .679). The end of the second lockdown was 
associated with an absolute increase of 6.8 tests per week (95% 
CI = −10– 24, p = .430), equivalent to a 13% increase. After the 
second lockdown (period 4), antibody testing increased by an aver-
age of 0.14 tests per week (p = .618) to 24 May 2021 (Figure 1A). 
The declining trend in antibody testing pre- COVID was more 
pronounced among males; however, similar relative drops at the 
introduction of lockdowns were observed for males and females 
(Table S2).

3.2.2  |  RNA tests

The number of RNA tests performed across the network each 
week was declining prior to the introduction of the first lockdown 
(b1 = −0.21, p = .003). The introduction of the first lockdown was 
associated with an immediate absolute drop in weekly number of 
RNA tests performed of 8.6 (95% CI = −2– 19, p = .113), equivalent 
to a relative reduction of 46%. In the period between the introduc-
tion of the first and second lockdowns (period 2), RNA testing in-
creased by an average of 0.27 tests per week (p = .673) followed 
by a further absolute drop of 4.6 RNA tests per week (95% CI = −8 
to 18, p = .499) at the start of the second lockdown, equivalent to 
a 33% drop. During the second lockdown (period 3), RNA testing 
increased at an average of 0.34 tests per week (p = .494). The end 
of the second lockdown was associated with an absolute drop of 
4.0 tests per week (95% CI = −15 to 8, p = .509), equivalent to a 
27% decrease. After the second lockdown (period 4), RNA testing 
increased by an average of 0.15 tests per week (p = .494) to 24 May 
2021 (Figure 1B). Similar trends in RNA testing were observed for 
males and females, with a higher relative drop in RNA testing at the 
start of lockdown 2 for females, although the mean number of RNA TA
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tests being performed just prior to lockdown 2 was low for females 
(4.1 per week) (Table S4).

3.2.3  |  First- time HCV testers

The number of individuals tested for HCV for the first time on re-
cord each week across the network was declining slowly prior to 
the introduction of the first lockdown (b1 = −0.12, p = .075). The 
introduction of the first was associated with an immediate absolute 
drop of 18 first- time testers per week (95% CI = 7– 30, p = .002), 
which was equivalent to an immediate relative drop of 36%. In the 
period between the introduction of the first and second lockdowns 
(period 2), the weekly number of first- time testers recovered by an 
average of 0.9 person per week (p = .202). The introduction of the 
second lockdown was associated with a further absolute drop of 
16 first- time testers (95% CI = 1– 32, p = .035), equivalent to a 37% 
drop. During the second lockdown (period 3), the weekly number of 
first- time testers increased by an average of 0.6 per week (p = .287). 
The end of the second lockdown was associated with an absolute in-
crease of 1.8 first- time testers per week (95% CI = −15– 11, p = .789) 
equivalent to a 5% increase. After the second lockdown (period 4), 
the weekly number of first- time testers was stable (p = .869) to 24 
May 2021 (Figure 1C). Similar to antibody testing, the declining 
trend in antibody testing pre- COVID was more pronounced among 
males; however, similar relative drops at the introduction of lock-
downs were observed for males and females (Table S6).

3.2.4  |  Consultations

The number of consultations among all patients across the network 
each week was stable prior to the introduction of the first lockdown 
(b1 = 2.65, p = .574). The introduction of the first lockdown at week 
66 was associated with an immediate absolute drop of 91 consulta-
tions (95% CI = −675.6– 857.5, p = .815), equivalent to a 1.7% relative 
drop. In the period between the introduction of the first and second 
lockdowns (period 2), the number of weekly consultations increased 
by an average of 57.2 per week (p = .252). The introduction of the 
second lockdown was associated with an absolute drop of 421 con-
sultations per week (95% CI = −558.8 to 1401.5, p = .396), equivalent 
to a 7% drop. During the second lockdown (period 3), consultations 
were stable (−1.2/week, p = .975). The end of the second lockdown 
was associated with an absolute drop of 181 consultations per week 
(95% CI = −674.2 to 1036.7, p = .676), equivalent to a 3.2% decrease. 
After the second lockdown (period 4), consultations increased by an 
average of 31 per week (p = .038) to 24 May 2021 (Figure 1D).

4  |  DISCUSSION

Across this network of sentinel clinics specializing in the care of 
PWID, moderate drops in hepatitis C antibody and RNA testing TA
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were observed following the introduction of each COVID- 19- related 
lockdown. Testing was slow to recover during lockdown periods and 
after restrictions were lifted. During periods of COVID- 19- related 
lockdowns, antibody testing was 28%– 37% lower than during the 
65 weeks prior to the first lockdown in March 2020. While we ob-
served some recovery in antibody testing in the months following 
the lockdowns, the average level of antibody testing had not re-
turned to pre- COVID levels by the end of May 2021, and the num-
ber of individuals being tested for HCV for the first time did not 
change in the months following lockdowns. Despite drops in hepa-
titis C testing, the number of consultations across the network was 
slightly higher during and post- lockdown periods, likely indicative of 
the utilization of telehealth consultations.

A crucial element of Australia's elimination strategy relies on 
active case finding of undiagnosed hepatitis C. In the context of 
the maturing hepatitis C epidemic in Australia, increased and more 
broad- based antibody testing is required to find remaining cases in 
the community. Modelling work suggests that even though increased 
HCV antibody testing will result in an overall lower test yield (pro-
portion of tests performed which return positive results), achieving 
hepatitis C elimination targets will be difficult without a substantial 
increase in anti- HCV antibody testing.10 Previous analysis of data 
from Victorian ACCESS clinics showed that antibody test positivity 

has remained relatively stable from 2013 to 2019 at around 10%.22 
Strategies should aim to maintain broad- based and frequent testing 
in services attended by PWID, including identifying those who have 
not been tested for hepatitis C recently and retesting those with any 
ongoing risk behaviour. Programmes which provide financial incen-
tives for undergoing hepatitis C testing may be effective in engaging 
new and returning PWID at primary care services.23 However, as the 
number of individuals who have been previously treated for hepati-
tis C increases, detection of new cases will increasingly rely on RNA 
testing.

The introduction of the first lockdown restrictions in Victoria 
was associated with an immediate 46% drop in RNA testing, with 
slow recovery in RNA testing consistent across subsequent lock-
down and post- lockdown periods. When compared with the pre- 
COVID period, RNA testing more than halved during the lockdown 
and post- lockdown periods. In contrast to antibody testing, there 
was no absolute increase in RNA testing detected at the end of 
the second lockdown. Declining trends in RNA testing prior to 
COVID- 19 likely reflect steady declines in treatment commence-
ments and associated diagnostic testing since 2017.24,25 It is es-
timated that by the end of 2020, there were still 117,800 people 
living in Australia with hepatitis C yet to be treated.26 There are 
concerns that COVID- 19 may have further reduced treatment 

F I G U R E  1  Interrupted time- series analysis of weekly number of (A) HCV antibody tests, (B) HCV RNA tests, (C) people tested for HCV 
(Ab or RNA) for the first time on record and (D) clinical consultations, across 11 Victorian services. Dashed lines show interruptions at week 
66— start of first lockdown, week 80— start of second lockdown and week 96— end of second lockdown. Dots represent actual weekly 
number and solid line predicted weekly number
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opportunities and substantially impacted hepatitis C elimination 
efforts. The number of DAA prescriptions dispensed through the 
PBS in 2020 was 8099, down from the 11,314 recorded in 2019),26 
which is now well below an estimated minimum of 13,680 annual 
treatments needed to achieve elimination targets.27 Although this 
drop in national DAA prescribing is consistent with annual drops 
over previous years, larger declines in DAA treatments in 2020 
compared with previous years have been reported in Victoria 
(28% drop in DAA treatments in 2020 compared with 18% drop in 
2019).28 Despite slow recoveries in testing into 2021, the cumula-
tive weekly reductions in testing during the COVID- 19 lockdowns 
may have implications for HCV- related liver disease and transmis-
sion through missed diagnoses, less liver screening and delayed 
treatment of those with hepatitis C.

Across our network, the relative reduction in testing during 
lockdown periods compared with pre- COVID levels was in contrast 
with changes in the number of consultations, which increased by 
7%. Greater drops in antibody testing relative to clinic consultations 
may reflect greater reductions in attendance among people at risk 
for hepatitis C compared with those seeking general care, a reduc-
tion in the level of risk behaviour associated with hepatitis C risk, 
priorities within the clinics shifting away from hepatitis C screening 
during periods of COVID- 19 transmission or competing priorities 
among individuals within the community. The observed increase 
in consultations is likely due to clinics switching to providing tele-
health consultations, as reimbursements paid to GPs increased 
following COVID- 19, with reimbursements greater for telehealth 
compared with face- to- face consultations.11 Analysis of Medicare 
claims data shows increases in telehealth consultations in general 
practice following COVID- 19 lockdowns in Australia,29 with one 
study finding that 68% of doctors reported all or most of their con-
sultations had moved to telephone or video in June 2020.30 It is also 
possible that the increase of consultations was partly driven by con-
sultations associated with COVID- 19 testing, although the majority 
of COVID- 19 testing was done at state- run testing hubs. While tele-
health consultations may be conducive to general healthcare, they 
likely present additional barriers to diagnostic testing visits which 
require laboratory testing and an associated follow- up visit. Many 
individuals have reported hesitance to leave home during periods of 
COVID transmission in fear of contracting the illness.31 These bar-
riers may be magnified among PWID, who face an increased risk of 
serious illness from COVID- 19 given the high prevalence of chronic 
medical conditions among this population.32 Further, COVID- 19- 
related social and physical restrictions have the potential to dispro-
portionately affect PWID, who may experience disproportionately 
higher rates of job loss and compounding forms of stigma during the 
pandemic, as well as reduced access to harm reduction and mental 
health services.32

While trends in HCV testing post- lockdowns were observed to 
be heading towards pre- lockdown levels, the cumulative number of 
missed testing opportunities during the lockdown periods may have 
salient implications for progress towards elimination of hepatitis C. 
Individuals who may have presented for testing during these periods, 

however, did not because of restrictions, may not necessarily be rep-
resented among those returning for testing after the lockdowns. Our 
observation that consultations (including telehealth consultations) 
did not decline in line with in testing levels during periods of lock-
down suggests that many individuals remained engaged in routine 
care. However, it is likely that the increased burden of other health 
issues, including mental health, domestic violence, substance de-
pendence and other harms, influenced the priorities of both clients 
and healthcare providers, contributing to the observed drop in hepa-
titis C testing. Of note, the drop in first- time HCV testers at the start 
of the second lockdown (37%) was greater than the drop in antibody 
testing (26%) and RNA testing (33%) at the same time, highlighting 
the potential impact of the restrictions on engaging new patients in 
HCV testing. Efforts to both engage and re- engage clients in hepati-
tis C testing post- COVID will be crucial.

Ongoing transmission of COVID- 19 globally suggests that 
COVID- 19- related disruptions in Australia will likely continue to have 
a significant impact on the provision of healthcare for years to come. 
While balancing COVID- 19 response efforts with other health- 
related priorities such as hepatitis C elimination may be difficult, 
maintaining efforts towards elimination targets will be beneficial in 
the long term. The longer countries take to reach elimination, the 
less cost- effective elimination strategies become.33 Keeping govern-
ments and clinicians engaged in hepatitis C elimination during and 
post- COVID will be essential in reaching 2030 elimination targets.

The full impact of COVID- 19 lockdowns on HCV transmission 
within the community is not yet known. While notification data 
show declines in hepatitis C diagnoses during the COVID- 19 era,34 
notification trends are likely influenced by drops in testing. Sentinel 
surveillance data, such as that collected by ACCESS, will play an im-
portant role in monitoring and estimating the effect of COVID- 19 on 
hepatitis C incidence and in guiding strategies to promote a return 
to service engagement.

There are several limitations to our study. First, given that 
these data are de- identified prior to extraction from routine clini-
cal and laboratory records, we were not able to disaggregate PWID 
explicitly from other individuals in the data set. Second, given the 
low number of weeks (time points) between the introduction of 
the first and second lockdown periods (period 2), we may not 
have been able to detect trends which did not reach statistical 
significance. Third, as we were unable to disaggregate telehealth 
consultations and face- to- face consultations, or disaggregate 
clinical consultations related to HCV care from general health 
consultations, we could not explore the impact of COVID- 19 on 
HCV- related consultations directly.

Across this network of primary care clinics in Victoria, the imple-
mentation of state- wide lockdowns in response to COVID- 19 during 
2020 was associated with modest reductions in hepatitis C antibody 
and RNA testing. While some recovery in hepatitis C testing rates 
was observed in 2021, the cumulative number of testing opportu-
nities missed during lockdowns may prolong efforts to find and di-
agnose the remaining population of PWID living with undiagnosed 
hepatitis C.



10  |    TRAEGER ET Al.

ACKNOWLEDG EMENTS
The authors acknowledge the contribution of the ACCESS Team 
members who are not co- authors of this article including: Lisa Bastian, 
WA Health; Deborah Bateson, Family Planning NSW; Scott Bowden, 
Doherty Institute; Mark Boyd, University of Adelaide; Denton 
Callander, Kirby Institute, UNSW Sydney; Aaron Cogle, National 
Association of People with HIV Australia; Jane Costello, Positive 
Life NSW; Wayne Dimech, NRL; Carol El- Hayek, Burnet Institute; 
Christopher Fairley, Melbourne Sexual Health Centre; Lucinda 
Franklin, Victorian Department of Health; Jane Hocking, University 
of Melbourne; Jules Kim, Scarlet Alliance; Scott McGill, Australasian 
Society for HIV Medicine; David Nolan, Royal Perth Hospital; Prital 
Patel, Kirby Institute, UNSW Sydney; Stella Pendle, Australian Clinical 
Laboratories; Victoria Polkinghorne, Burnet Institute; Nyssa Watson, 
Burnet Institute; Long Nguyen, Burnet Institute; Thi Nguyen, Burnet 
Institute; Catherine O'Connor, Kirby Institute, UNSW Sydney; Philip 
Reed, Kirkton Road Centre; Norman Roth, Prahran Market Clinic; 
Nathan Ryder, NSW Sexual Health Service Directors; Christine 
Selvey, NSW Ministry of Health; Toby Vickers, Kirby Institute, UNSW 
Sydney; Melanie Walker, Australian Injecting and Illicit Drug Users 
League; Lucy Watchirs- Smith, Kirby Institute, UNSW Sydney; Michael 
West, Victorian Department of Health.

CONFLIC T OF INTERE S T
MWT has received speaker's fees and investigator- initiated funding 
from Gilead Sciences. JSD declares payments to his institution for 
investigator- initiated research from AbbVie and Gilead and consul-
tancies from AbbVie, Gilead and Merck. AP declares investigator- 
initiated research from AbbVie, Gilead, Merck and consultancies fees 
from Gilead. JH declares investigator- initiated funding from Gilead 
Sciences and Eisai and advisory board fees from Gilead Sciences. 
MEH received funding for investigator- initiated research from Gilead 
Sciences and Abbvie. All other authors declare no conflicts of inter-
est. ACCESS is funded by the Australian Department of Health.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

ORCID
Michael W. Traeger  https://orcid.org/0000-0002-3452-350X 
Daniela K. van Santen  https://orcid.org/0000-0002-9890-4694 
Anna L. Wilkinson  https://orcid.org/0000-0002-4475-5224 
Margaret E. Hellard  https://orcid.org/0000-0002-5055-3266 

R E FE R E N C E S
 1. Blecher GE, Blashki GA, Judkins S. Crisis as opportunity: how 

COVID- 19 can reshape the Australian health system. Med J Aust. 
2020;213(5):196- 198 e191.

 2. Ciacchini B, Tonioli F, Marciano C, et al. Reluctance to seek pedi-
atric care during the COVID- 19 pandemic and the risks of delayed 
diagnosis. Ital J Pediatr. 2020;46(1):87.

 3. Mafham MM, Spata E, Goldacre R, et al. COVID- 19 pandemic and 
admission rates for and management of acute coronary syndromes 
in England. Lancet. 2020;396(10248):381- 389.

 4. Tan HMJ, Tan MS, Chang ZY, et al. The impact of COVID- 19 pan-
demic on the health- seeking behaviour of an Asian population with 
acute respiratory infections in a densely populated community. 
BMC Public Health. 2021;21(1):1196.

 5. Okereke M, Ukor NA, Adebisi YA, et al. Impact of COVID- 19 on access to 
healthcare in low-  and middle- income countries: current evidence and 
future recommendations. Int J Health Plann Manage. 2021;36(1):13- 17.

 6. Rick F, Odoke W, van den Hombergh J, Benzaken AS, Avelino- Silva 
VI. Impact of coronavirus disease (COVID- 19) on HIV testing and 
care provision across four continents. HIV Med. 2021;23:169- 177.

 7. Global health sector strategy on viral hepatitis 2016– 2021. World 
Health Organization; 2016.

 8. Fifth National Hepatitis C Strategy 2018– 2022. Commonwealth of 
Australia; 2018.

 9. Scott N, Sacks- Davis R, Pedrana A, Doyle J, Thompson A, Hellard 
M. Eliminating hepatitis C: The importance of frequent testing of 
people who inject drugs in high- prevalence settings. J Viral Hepat. 
2018;25(12):1472- 1480.

 10. Scott N, Sacks- Davis R, Wade AJ, et al. Australia needs to in-
crease testing to achieve hepatitis C elimination. Med J Australia. 
2020;212(8):365- 370.

 11. COVID- 19 Temporary MBS Telehealth Services. http://www.
mbson line.gov.au/inter net/mbson line/publi shing.nsf/Conte nt/
Facts heet- TempBB. Accessed 5 November, 2021.

 12. Department of Health and Human Services. Coronavirus update 
for Victoria [media release]; 1 July to 30 September 2020. https://
www.dhhs.vic.gov.au/coron aviru s/updates (viewed March 2022).

 13. Trauer JM, Lydeamore MJ, Dalton GW, et al. Understanding how 
Victoria, Australia gained control of its second COVID- 19 wave. Nat 
Commun. 2021;12(1):6266.

 14. Australian Government Department of Health. Coronavirus 
(COVID- 19) case numbers and statistics [website]. https://www.
health.gov.au/healt h- alert s/covid - 19/case- numbe rs- and- stati stics 
(viewed March 2022).

 15. Callander D, Moreira C, El- Hayek C, et al. Monitoring the control of 
sexually transmissible infections and blood- borne viruses: protocol 
for the Australian Collaboration for Coordinated Enhanced Sentinel 
Surveillance (ACCESS). JMIR Res Protoc. 2018;7(11):e11028.

 16. Boyle DIR. Middleware supporting next generation data analytics 
in Australia. Stud Health Technol Inform. 2016;216:1019.

 17. Nguyen L, Stoove M, Boyle D, et al. Privacy- preserving record link-
age of deidentified records within a public health surveillance sys-
tem: evaluation study. J Med Internet Res. 2020;22(6):e16757.

 18. Victorian Government (2020) Victoria Government Gazette, no. s 
169 p. 8.

 19. Premier of Victoria (2020). Statement from the Premier, 7 July 
2020 (media release) https://www.premi er.vic.gov.au/state ment- 
premi er- 74 (viewed March 2022).

 20. Victorian Government. Victoria Government Gazette no. s 346, p. 1.
 21. Penfold RB, Zhang F. Use of interrupted time series analysis in eval-

uating health care quality improvements. Acad Pediatr. 2013;13(6 
Suppl):S38- S44.

 22. Wilkinson A, Pedrana A, Traeger M, et al. Sentinel surveillance 
of hepatitis C antibody testing, Victoria, Australia, 2009 to 2019. 
Paper presented at: 12th Australasian Viral Hepatitis Conference; 
30 May- 1 June 2021; Brisbane and Sydney, .

 23. Chan K, Elsum I, Gold J, et al. Increasing hepatitis C testing and 
linkage to care: Results of a testing campaign with incentives 
at primary care clinics in Melbourne, Australia. J Viral Hepat. 
2021;28(3):569- 572.

 24. Australia's progress towards hepatitis C elimination: annual report 
2020. Burnet Institute and Kirby Institute; 2020.

https://orcid.org/0000-0002-3452-350X
https://orcid.org/0000-0002-3452-350X
https://orcid.org/0000-0002-9890-4694
https://orcid.org/0000-0002-9890-4694
https://orcid.org/0000-0002-4475-5224
https://orcid.org/0000-0002-4475-5224
https://orcid.org/0000-0002-5055-3266
https://orcid.org/0000-0002-5055-3266
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-TempBB
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-TempBB
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-TempBB
https://www.dhhs.vic.gov.au/coronavirus/updates
https://www.dhhs.vic.gov.au/coronavirus/updates
https://www.health.gov.au/health-alerts/covid-19/case-numbers-and-statistics
https://www.health.gov.au/health-alerts/covid-19/case-numbers-and-statistics
https://www.premier.vic.gov.au/statement-premier-74
https://www.premier.vic.gov.au/statement-premier-74


    |  11TRAEGER ET Al.

 25. Doyle JS, Scott N, Sacks- Davis R, et al. Treatment access is only 
the first step to hepatitis C elimination: experience of universal 
anti- viral treatment access in Australia. Aliment Pharmacol Ther. 
2019;49(9):1223- 1229.

 26. Australia's progress towards hepatitis C elimination: annual report 
2021. Burnet Institute and Kirby Institute; 2021.

 27. Kwon JA, Dore GJ, Grebely J, et al. Australia on track to achieve 
WHO HCV elimination targets following rapid initial DAA treat-
ment uptake: a modelling study. J Viral Hepat. 2019;26(1):83- 92.

 28. Impacts of COVID- 19 on BBVSTI testing, care and treatment: 
Medicare data analysis (Updated data to December 2020). WHO 
Collaborating Centre for Viral Hepatitis, Doherty Institute for 
Infection and Immunity. https://www.doher ty.edu.au/uploa ds/
conte nt_doc/COVID - 19_impac ts_- _BBVSTI_treat ment_and_care_
(data_to_Janua ry202 1)_FINAL.pdf (viewed March 2022); 2021.

 29. Snoswell CL, Caffery LJ, Haydon HM, Thomas EE, Smith AC. 
Telehealth uptake in general practice as a result of the coronavirus 
(COVID- 19) pandemic. Aust Health Rev. 2020;44(5):737- 740.

 30. Szabo RA, Wilson AN, Homer C, et al. Covid- 19 changes to ma-
ternity care: Experiences of Australian doctors. Aust N Z J Obstet 
Gynaecol. 2021;61(3):408- 415.

 31. Dawel A, Shou Y, Smithson M, et al. The effect of COVID- 19 
on mental health and wellbeing in a representative sample of 
Australian Adults. Front Psych. 2020;11:579985.

 32. Dietze PM, Peacock A. Illicit drug use and harms in Australia 
in the context of COVID- 19 and associated restrictions: antic-
ipated consequences and initial responses. Drug Alcohol Rev. 
2020;39(4):297- 300.

 33. Scott N, Kuschel C, Pedrana A, et al. A model of the economic ben-
efits of global hepatitis C elimination: an investment case. Lancet 
Gastroenterol Hepatol. 2020;5(10):940- 947.

 34. Burnet Institute and Kirby Institute. Australia's progress towards 
hepatitis C elimination: annual report 2021. Burnet Institute; 2021.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Traeger MW, van Santen DK, 
Sacks- Davis R, et al.. Impact of COVID- 19 lockdown 
restrictions on hepatitis C testing in Australian primary care 
services providing care for people who inject drugs. J Viral 
Hepat. 2022;00:1-11. doi: 10.1111/jvh.13723

https://www.doherty.edu.au/uploads/content_doc/COVID-19_impacts_-_BBVSTI_treatment_and_care_(data_to_January2021)_FINAL.pdf
https://www.doherty.edu.au/uploads/content_doc/COVID-19_impacts_-_BBVSTI_treatment_and_care_(data_to_January2021)_FINAL.pdf
https://www.doherty.edu.au/uploads/content_doc/COVID-19_impacts_-_BBVSTI_treatment_and_care_(data_to_January2021)_FINAL.pdf
https://doi.org/10.1111/jvh.13723

	Impact of COVID-19 lockdown restrictions on hepatitis C testing in Australian primary care services providing care for people who inject drugs
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Data source
	2.2|Outcomes
	2.3|Timeline of restrictions
	2.4|Observation periods
	2.5|Interrupted time-series analysis
	2.6|Ethics

	3|RESULTS
	3.1|Mean number of tests and consultations across each period
	3.1.1|Antibody tests
	3.1.2|RNA tests
	3.1.3|First-time HCV testers
	3.1.4|Consultations

	3.2|Interrupted time-series analyses
	3.2.1|Antibody tests
	3.2.2|RNA tests
	3.2.3|First-time HCV testers
	3.2.4|Consultations


	4|DISCUSSION
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


