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Background.  Gay and bisexual men (GBM) are a key population affected by human immunodeficiency virus (HIV) and hep-
atitis C virus (HCV) coinfection. We aimed to measure HCV treatment effectiveness and to determine the population impact of 
treatment scale-up on HCV prevalence and incidence longitudinally among GBM.

Methods.  The co-EC Study (Enhancing Care and Treatment Among HCV/HIV Coinfected Individuals to Eliminate Hepatitis 
C Transmission) was an implementation trial providing HCV direct-acting antiviral treatment in Melbourne, Australia, during 
2016–2018. Individuals with HCV/HIV coinfection were prospectively enrolled from primary and tertiary care services. HCV vi-
remic prevalence and HCV antibody/viremic incidence were measured using a statewide, linked, surveillance system.

Results.  Among 200 participants recruited, 186 initiated treatment during the study period. Sustained virological response 
in primary care (98% [95% confidence interval {CI}, 93%–100%]) was not different to tertiary care (98% [95% CI, 86%–100%]). 
From 2012 to 2019, between 2434 and 3476 GBM with HIV infection attended our primary care sites annually, providing 13 801 
person-years of follow-up; 50%–60% received an HCV test annually, and 10%–14% were anti-HCV positive. Among those 
anti-HCV positive, viremic prevalence declined 83% during the study (54% in 2016 to 9% in 2019). HCV incidence decreased 
25% annually from 1.7/100 person-years in 2012 to 0.5/100 person-years in 2019 (incidence rate ratio, 0.75 [95% CI, .68–.83]; 
P < .001).

Conclusions.  High treatment effectiveness by nonspecialists demonstrates the feasibility of treatment scale-up in this popula-
tion. Substantial declines in HCV incidence and prevalence among GBM provides proof-of-concept for HCV microelimination.

Clinical Trials Registration.  NCT02786758.
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Chronic hepatitis C virus (HCV) infection is a significant health 
problem globally for individuals living with human immuno-
deficiency virus (HIV) infection. There are estimated to be 2.3 
million people living with HIV/HCV coinfection worldwide, 
and 37 million people living with HIV infection are at signif-
icantly greater risk of HCV acquisition compared to individ-
uals not living with HIV [1]. HIV infection has been associated 

with more rapid progression to HCV-related liver disease and 
increased risk for liver fibrosis and cirrhosis [2, 3]. Since the 
early 2000s, increasing numbers of HCV infections among gay 
and bisexual men (GBM) living with HIV have been reported, 
including outbreaks in Europe [4–7], the United States [8], 
and Australia [9–12] that have been attributed to sexual trans-
mission, and in particular, high-risk sexual practices. These 
outbreaks mostly occurred in a setting of increased access to 
antiretroviral therapy (ART) for HIV and reduced condom 
use prior to access to direct-acting antiviral (DAA) therapy 
for HCV.

In Australia, most jurisdictions reported increased diag-
noses of HCV among people with HIV infection, mostly among 
GBM in the past decade [12, 13]. The state of Victoria has the 
second largest number of people living with HIV (PLWH) in 
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Australia, with the majority in metropolitan Melbourne, and 
GBM account for >80% of this population. Due to enhanced 
efforts to scale up HIV care to meet the Fast Track City targets 
for HIV, >95% of PLWH in Victoria are engaged regularly with 
healthcare (www.fast-trackcities.org/cities/victoria, accessed 
12 June 2019), in particular via primary care practitioners 
who provide the bulk of our HIV services. In similar settings 
globally, this key population could rapidly be engaged in HCV 
treatment [14, 15].

In an effort to eliminate HCV as a public health threat in 
line with the World Health Organization (WHO) 2030 tar-
gets, the Australian government made DAA therapy avail-
able to all people with chronic infection, including people 
with HIV coinfection and people who inject drugs, starting 
in March 2016 [16]. Despite primary care practitioners pre-
scribing HIV treatment for many years, HCV treatment 
prescribing was uncommon in primary care, non–hepatitis 
specialist settings before then. Within the country-level tar-
gets set by WHO, the rapid reduction in HCV incidence 
in key populations or defined geography has been dubbed 
microelimination [15, 17–19]. A  government-funded sen-
tinel surveillance system (Australian Collaboration for 
Coordinated  Enhanced Sentinel Surveillance [ACCESS] 
[20]) in place before DAA treatment access measures long-
term trends in blood-borne virus prevalence and incidence 
in Australia, including HCV. Given the high degree of health-
care engagement of PLWH, publicly funded and community-
based DAA prescribing, and surveillance systems to monitor 
impact, HIV/HCV microelimination became a realistic and 
measurable goal in our setting.

The Enhancing Care and Treatment Among HCV/HIV 
Coinfected Individuals to Eliminate Hepatitis C Transmission 
(co-EC) Study investigated HCV treatment effectiveness 
and population impact among PLWH in Melbourne. It had 
2 co-primary aims: (1) to encourage HCV DAA treatment 
and determine treatment outcome to demonstrate treatment 
feasibility in real-world primary and tertiary care settings 
in PLWH; and (2) to report the population impact of HCV 
testing and treatment on prevalent and new HCV infections 
over time.

METHODS

Study Design

The co-EC Study was a clinician-directed, open-label, 
nonrandomized study of HCV DAA implementation 
across 2 tertiary and 4 primary care clinics in Melbourne 
from 2016 to 2018. The study protocol and reporting fol-
lowed the Standard Protocol Items: Recommendations for 
Interventional Trials (SPIRIT) statement [21] and was regis-
tered before commencement at ClinicalTrials.gov (identifier 
NCT02786758).

Study Setting

The study involved high-HIV and high-GBM caseload ge-
neral practitioner–run clinics and the statewide sexual health 
service, and 2 major academic hospitals providing care for 
PLWH in Melbourne, Australia. More than 85% of all HIV-
infected GBM in our jurisdiction are seen at the primary and 
tertiary health services involved in this project [22], making us 
well placed to scale up HCV treatment and measure potential 
microelimination of HCV/HIV coinfection.

Study Intervention

The co-EC study implemented a nurse-led, clinician-directed, 
model of care across all sites to increase complete HCV di-
agnosis (antibody and RNA) and prescription of HCV DAA 
treatment among PLWH. Trained nurses experienced in HCV 
care attended all primary care services to support primary care 
HIV practitioners; their role was to facilitate participant assess-
ment and treatment commencement, and to increase capacity 
of local staff around management of HCV infection. Hepatitis 
specialist advice (for drug interactions or elevated aspartate 
aminotransferase-to-platelet ratio index) or formal referral (for 
cirrhosis or serious comorbidities) was protocolized. All par-
ticipants received open-label HCV treatment selected by their 
treating clinicians, within national licensing and government 
funding rules. Clinicians could prescribe any combination and 
duration of HCV antiviral therapy approved for use in Australia.

Eligibility Criteria and Recruitment

Any individual living with HCV/HIV coinfection aged >18 years 
and attending 1 of the study sites for HIV care was eligible to 
participate and was screened. Participants required evidence 
of chronic HCV infection (HCV antibody or RNA positive for 
≥6  months and HCV RNA positive at screening). Full eligi-
bility and study assessments are outlined in the Supplementary 
Methods.

Study Assessments and Data Collection

To measure participant outcomes, assessments included clin-
ical review, behavioral questionnaires, and blood samples at 
screening, on treatment, and posttreatment for 48 weeks, in 
keeping with standard of care at the time. To measure the im-
pact of treatment scale-up on HCV transmission at a popu-
lation level, we accessed HCV and HIV testing data from the 
ACCESS surveillance system [20], which uniquely captures and 
links primary care services and laboratory testing data across 
our jurisdiction, and captures positive and negative HCV test 
information.

Outcome and Analyses
Objective 1: Treatment Success
The primary treatment outcome was the proportion of parti-
cipants with a sustained virological response >12 weeks after 
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treatment (SVR12+) using any licensed HCV RNA test. Failure 
to achieve SVR12+ was categorized into treatment failure or re-
infection using genotype and/or sequencing data. New HCV 
RNA positivity after SVR12+ was also evaluated for reinfec-
tion, and the reinfection rate was calculated using person-
time among all people from end of treatment to last available 
HCV RNA–negative result (or first HCV RNA–positive result 
if reinfected). 
Statistical Analyses.Descriptive proportions for SVR12+ using 
modified intention-to-treat (any participant receiving 1 DAA 
dose) and per-protocol methods are reported for the whole co-
hort. Comparison of SVR12+ proportion by primary or tertiary 
care site used χ 2 tests.

Objective 2: Population Impact
The primary population outcomes were HCV RNA prevalence 
(approximated by annual proportion positive) and HCV inci-
dence among PLWH in Victoria. 
HCV Prevalence and Testing Definitions.Using the ACCESS 
surveillance data from primary care services included in the 
co-EC Study, annual HCV antibody prevalence was calculated 
among all PLWH in care with at least 1 HCV test result during 
each year between 2012 and December 2019. Annual HCV 
RNA prevalence was calculated among HCV-antibody/HIV-
positive individuals with at least 1 HCV RNA test result during 
each year. Additionally, we assessed the annual proportion of 
HCV-negative/unknown GBM receiving any kind of HCV test 
between 2012 and 2019. To assess differences in HCV testing 
over calendar years, logistic regression models were used ac-
counting for repeated measurement of individuals using robust 
standard errors.
HCV Incidence Definition.HCV incidence was determined 
as the number of (1) newly detected HCV RNA or (2) HCV 
antibody–positive cases occurring among all HCV antibody–
negative/HIV-positive individuals in care between 2012 until 
December 2019. The midpoint date between the last HCV an-
tibody–negative and first HCV-positive results was used as the 
estimated date of HCV infection. Individuals were considered 
at risk of HCV infection from the time of their first HCV anti-
body–negative result. Follow-up continued until the estimated 
date of HCV infection or last recorded HCV antibody–negative 
result.

Statistical Analyses

Changes in HCV incidence over time were assessed using 
Poisson regression. We assessed whether calendar year had a 
linear association with HCV incidence by comparing the fit of 
a model including calendar year as a linear term, and a model 
that included a nonlinear term for calendar year using re-
stricted cubic splines [23]. For illustration purposes, we plotted 
the predicted HCV incidence from the model using restricted 
cubic splines with 4 knots at 2-year intervals starting in 2012. 

The impact of DAA introduction on the HCV incidence trends 
was modeled as an interaction with calendar time.

Sample Size and Ethics

Our target sample size for the treatment intervention was 
based on the estimated number of HCV/HIV-coinfected 
GBM who attended the clinical sites involved in this study 
(see Supplementary Methods). The study was approved by 
the Alfred Health Human Research Ethics Committee (HREC 
56/16), and all participants provided written informed consent.

RESULTS

Recruitment and Baseline Characteristics

Two hundred PLWH were enrolled in the co-EC Study, of 
whom 197 of 200 reported male sex at birth and 92% were 
GBM, with a median age of 47 years (interquartile range [IQR], 
41–55 years) (Table 1). Of the 200 participants, 198 had con-
firmed HCV viremia (2 participants spontaneously cleared at 
treatment commencement; Figure 1). Almost all (98%) parti-
cipants were on ART, and 91% had an undetectable HIV viral 
load for a median of 6.5 years (IQR, 2.3–11 years) at baseline.

At treatment commencement, 67% reported ever injecting 
drugs, of whom 33% had injected in the past month (all used 
methamphetamine use); 55% reported any substance use in the 
past month; and 40% reported ever sharing needles, syringes, 
or equipment (Table 1). Most participants (125/191 [65%]) re-
ported sex with men in the previous 6 months, of whom 106 
(83%) reported sex with at least 1 casual partner. Most men with 
casual sex partners reported inconsistent condom use 62 (76%), 
and 40 (49%) reported group sex.

Ninety-four percent of 186 HCV-viremic participants started 
treatment (67% genotype 1; 28% genotype 3; 16% peginterferon-
based treatment experienced; Table 2). Prescribing choices re-
flected the drugs available through Australia’s Pharmaceutical 
Benefit Scheme at the time of the study; ledipasvir/sofosbuvir 
(46%) and sofosbuvir plus daclatasvir (47%) were the most 
commonly prescribed regimens (Table  2). Overall treatment 
commencement (186/198) did not vary by site (93% in primary 
care vs 94% in tertiary care) (Table 3).

Objective 1: SVR12+ Outcome

Among 186 starting treatment, 173 had documented comple-
tion of therapy (7 individuals were lost to care, and 6 discon-
tinued prematurely [1 discontinuation was clinician directed for 
adverse effects]). In an intention-to-treat analysis including all 
participants who were prescribed therapy in the denominator, 
SVR12+ was achieved in 156 of 186 (83.4% [95% confidence in-
terval {CI}, 77.8%–88.9%]). Among participants completing 
treatment, attending the SVR12+ visit, and with HCV RNA data 
(per-protocol analysis, n = 163), 160 (98.2% [95% CI, 94.4%–
99.6%]) achieved SVR12+. There was no difference in primary 
care or tertiary care outcomes in either intention-to-treat (84% 
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vs 83%, respectively; P = .782) or per-protocol analyses (98.2% 
vs 97.8%, respectively; P = .862) (Table 3). Three treatment fail-
ures were all due to early treatment discontinuation; only 1 was 
clinician directed.

Three individuals had a confirmed reinfection within 
121.5 person-years (PY) of follow-up after end of treatment. 

Median follow-up after the end of treatment among 147 par-
ticipants with an HCV-negative result at end of treatment was 
10.8  months (IQR, 6.1–13.4  months). Three reinfected parti-
cipants had detectable HCV RNA at or after SVR12 and were 
virologically confirmed (2 documented change in genotype; 
1 through sequencing at NS3/5/core region). The observed 
reinfection rate was 2.5 (95% CI, .8–7.7) per 100 PY. All re-
infection cases reported sexual or injecting risk behavior post-
SVR12, but there were insufficient events to explore predictors 
of reinfection.

Objective 2: Population Prevalence and Incidence Outcome

Testing data from the ACCESS surveillance system from 2012 
to 2019 showed there were 4735 individual GBM living with 
HIV at the primary care sites in the co-EC study. Between 2434 
and 3476 GBM living with HIV were engaged in care in each 
calendar year, of whom between 2218 and 3083 GBM living 
with HIV did not have confirmed HCV infection The propor-
tion susceptible to HCV (ie, without detectable HCV RNA) re-
ceiving a test remained relatively stable over time, with a peak 
in testing in 2017 (Supplementary Figure 1). Between 50% and 
60% GBM living with HIV attending our services received 

Figure 1.  Flowchart of study participants. *Overlap between 10 patients with 
sustained virological response visits at both 24 weeks (of the 25 patients) and 48 
weeks (of the 19 patients) and no sustained virological response visit at 12 weeks. 
Abbreviations: co-EC, Enhancing Care and Treatment Among HCV/HIV Coinfected 
Individuals to Eliminate Hepatitis C Transmission; HCV, hepatitis C virus; HIV, human 
immunodeficiency virus; LTFU, lost to follow-up; SVR12, sustained virological re-
sponse 12 weeks after treatment; SVR12+, sustained virological response >12 weeks 
after treatment; SVR24, sustained virological response 24 weeks after treatment; 
SVR48, sustained virological response 48 weeks after treatment. 

Table 1.  Baseline Sociodemographic, Clinical, and Behavioral 
Characteristics of 200 co-EC (Enhancing Care and Treatment Among HCV/
HIV Coinfected Individuals to Eliminate Hepatitis C Transmission) Study 
Participants

Characteristic No. (%)

Sociodemographic characteristics 

  Male sex 197 (98.5)

  Age, y, median (IQR) 47 (41–55)

  Higher education 101 (59.1)

  Not employed 77 (45.0)

Behavioral characteristicsa

  Substance useb   

    Substance use in the past month 89 (54.6)

    Ever injected drugs 113 (67.3)

    Ever shared needlesc 40 (40.0)

    Injected drugs in the last monthc 37 (33.0)

  Alcohol consumption in the past 12 months   

    Any alcohol consumption 132 (77.7)

    Hazardous alcohol consumptiond,e 16 (12.2)

  �  Drinks ≥6 drinks at a time monthly or mored 30 (22.9)

  Sexual risk in the past 6 months   

    Men reporting sex with men 102 (65.0)

  �  Inconsistent condom use with casual partnersf 62 (76.5)

    Involved in group sexf 40 (49.4)

HCV mode of infection   

  Sexual contact with person of same sex 73 (36.5)

  Injecting drug use 61 (30.5)

  Blood transfusion and blood products 4 (2.0)

  Tattoo and body piercing 3 (1.5)

  Other 9 (4.5)

  Not reported or unknown 50 (25.0)

Clinical characteristics 

  Current psychiatric disorder 66 (33.0)

  Current opiate substitution therapy use 5 (3.0)

  HIV-related characteristics   

    Current antiretroviral therapy use 195 (97.5)

    Virologically suppressed 177 (91.2)

    Time virally suppressed, y, median (IQR) 6.5 (2.3–11)

  Current HBV infectiong 5 (2.6)

Data are presented as no. (%) unless otherwise indicated.

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency 
virus; IQR, interquartile range.
aAmong participants who completed the enrollment behavioral survey (n = 175). 
Percentages do not include missing values.
bSubstance use defined as any of the following: heroin, speed, ice, methadone, other 
opioids, ecstasy/MDMA, cannabis, cocaine, γ-hydroxybutyrate, ketamine, amyl/poppers, 
Suboxone, benzodiazepines, other drug.
cAmong individuals reporting ever injection drug use.
dAmong those reporting alcohol consumption in the last 12 months.
eDefined as >4 drinks for men and >2 drinks for women in a typical day when drinking.
fAmong individuals reporting any casual partner in the last 6 months.
gHepatitis B virus surface antigen positive; all individuals were receiving HIV treatment that 
included hepatitis B antiviral activity.

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/advance-article/doi/10.1093/cid/ciaa1500/5917707 by guest on 13 April 2021

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1500#supplementary-data


Microelimination of HCV Among PLWH  •  cid  2020:XX  (XX XXXX)  •  5

an HCV antibody and/or HCV RNA test each calendar year 
(Figure  2A). Of the 4735 GBM living with HIV, 606 (12.8%) 
were never tested for HCV antibody or RNA.

Among GBM living with HIV, the proportion who had an 
HCV antibody or RNA test over time also varied only slightly, 
with a peak in 2016 and 2017 coinciding with DAA availability 
(Figure 2B). Between 10% and 14% of GBM with HIV had de-
tectable HCV antibodies and/or RNA (Figure 2A). However, of 
those with detectable HCV antibodies, the proportion that were 
HCV RNA positive declined dramatically from 60% in 2015 
(prior to co-EC Study and DAA access) to 54% in 2016, 20% in 
2017, and 9% in 2019 (Figure 2B). This corresponded to an 83% 
reduction in the proportion viremic from 2016 to 2018 in the 
full years after the co-EC Study commenced.

Among GBM with HIV infection at risk for HCV infection, 
112 new HCV infections were observed over a total of 13 801 PY 
of follow-up. The overall incidence rate over the study period was 
0.81 (95% CI, .67–.98) per 100 PY. Prior to co-EC Study and DAA 
access, incidence in primary care was 1.12 (95% CI, .84–1.84) per 
100 PY in 2015, compared with 0.24 (95% CI, .06–.95) per 100 PY 
in 2019. Incident infection among those attending primary care 
sites from 2012 to 2019 declined significantly by 25% annually 
from 2012 until the end of 2019 (incidence rate ratio, 0.75 [95% 
CI, .68–.83]; P < .001) (Figure 3). The interaction term between 
calendar year and DAA availability was not significant (P = .929).

DISCUSSION

The co-EC Study showed that HCV treatment was safe and 
highly effective in a real-world cohort of PLWH. Treatment 
uptake and cure rates were substantial and equivalent in spe-
cialist and primary care settings. Despite HCV/HIV coinfection 
historically requiring specialist management, our findings add 
valuable evidence that most PLHW receiving DAA treatment 
for their HCV can be managed in primary care settings [24]. 
Furthermore, this study with longitudinal surveillance offers 
empirical evidence that scaling up treatment for HCV in in-
dividuals coinfected with HIV may reduce prevalent infec-
tion and new primary infections with the associated potential 
to eliminate HCV/HIV coinfection in GBM as a public health 
threat, consistent with WHO 2030 targets.

A marked decline in chronic HCV prevalence was observed 
directly following the co-EC Study period. HCV incidence 
was declining before and continued to decline after this inter-
vention. Some of this early incidence decline was likely due to 
increased HCV awareness among PLWH, prevention efforts 
around safer sex health promotion, and limited DAA treatment 
uptake via clinical trials and early access schemes preceding 
government subsidization. The observed fall in HCV incidence 
from 1.2/100 PY prior to the study in 2015 to 0.23/100 PY after 
the study in 2019 is highly encouraging. Broad treatment access 
from 2016 may have contributed to ongoing decline in HCV 
incidence and may help achieve and sustain microelimination.

The co-EC study population captured the majority of HCV/
HIV-coinfected individuals in metropolitan Victoria, providing 

Table 2.  Treatment Characteristics and Outcomes Among 198 co-EC 
(Enhancing Care and Treatment Among HCV/HIV Coinfected Individuals 
to Eliminate Hepatitis C Transmission) Study Participants With Chronic 
Hepatitis C Virus Infection

Characteristic No. (%)

HCV genotype   

  1 132 (67.0)

  2 4 (2.0)

  3 55 (27.9)

  4 4 (2.0)

  6 2 (1.0)

Estimated years since HCV diagnosis, median (IQR) 6.0 (2–13)

Liver stiffness measurement, kPa, median (IQR) 5.6 (4.7–7.3)

Treatment site   

  Tertiary care 62 (31.3)

  Primary care, sexual health clinic 39 (19.7)

  Primary care, general practice 97 (49.0)

Previous HCV therapy   

  Yes 31 (15.8)

Type of treatment (n = 186)   

  Ledipasvir/sofosbuvir 85 (46.5)

  Sofosbuvir + daclatasvir 86 (47.0)

  Sofosbuvir + ribavirin 2 (1.1)

  Ombitasvir/paritaprevir/dasabuvir ± ribavirin 1 (0.6)

  Sofosbuvir/velpatasvir 9 (4.9)

Treatment outcomes   

  SVR12+ among patients who started treatment 156/186 (83.9)

  SVR12+ among patients with an SVR12+ visit  
and HCV RNA data 

160/163 (98.2)

  SVR12+ among genotype 1 110/113 (97.3)

  SVR12+ among genotype 3 43/44 (97.7)

  SVR12+ among other genotypes 6/6 (100)

Data are presented as no. (%) unless otherwise indicated. Percentages do not include 
missing values. Missing values: HCV genotype, n = 1; estimated time since HCV diag-
nosis, n = 8; HCV RNA result at an SVR12+ visit, n = 3; liver stiffness measurement, n = 18.

Abbreviations: HCV, hepatitis C virus; HIV, human immunodeficiency virus; IQR, interquar-
tile range; SVR12+, sustained virological response >12 weeks after treatment.

Table 3.  Treatment Outcomes in the co-EC (Enhancing Care and 
Treatment Among HCV/HIV Coinfected Individuals to Eliminate Hepatitis C 
Transmission) Study, by Site

Outcome Primary Care Tertiary Care

Treatment uptake, No. (%) 128/138 (92.8) 58/62 (93.5)

Specialist referral required, No. (%)a   

  No specialist input needed 42 (31.3) Not applicable

  Specialist advice only 51 (38.1) Not applicable

  Specialist referral 41 (30.1) Not applicable

SVR12+ (per protocol)b 114/116 (98.2) 46/47 (97.9)

SVR12+ (intention to treat)c 108/128 (84.4) 48/58 (82.8)

Abbreviations: HCV, hepatitis C virus; HIV, human immunodeficiency virus; SVR12+, sus-
tained virological response >12 weeks after treatment.
aAmong 134 individuals with available data at enrollment.
bPer protocol: out of those participants who completed treatment, had an SVR12+ visit, and 
had HCV RNA data.
cModified intention to treat: out of those participants who started treatment.
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a unique opportunity to achieve microelimination of HCV 
among HIV-coinfected GBM. Because the study was conducted 
in conjunction with the expansion of ACCESS, a strength of the 
study was the ability to measure the impact of the treatment not 
only on individual participants, but also HCV incidence and 
proportion positive (which closely approximated prevalence) 
among the wider GBM HIV-infected population. ACCESS col-
lects HIV and HCV testing and treatment data from all primary 
care sites involved in the study. A further strength of our study 
is that by using HCV test records linked at an individual patient 

level from ACCESS, it was possible to assess new (incident) 
HCV infection and avoid double-counting of positive test re-
cords across and within health services.

Microelimination of HCV/HIV coinfection has been iden-
tified as a feasible strategy to achieve HCV targets glob-
ally [17–19]. Many cities or jurisdictions with similar HCV/
HIV epidemics are working toward similar goals [14, 25, 26]. 
High HCV treatment uptake and cure among PLWH is a 
key requirement for driving HCV treatment-as-prevention 
microelimination outcomes. Our finding that most people 
screened and testing HCV positive will go on to treatment in a 
real-world clinic setting confirms findings from other jurisdic-
tions [27]. High-risk sexual and injecting behavior is common 
among GBM living with HIV and HCV in many, but not all, 
high-income settings [28]. Yet these behavioral risks did not ap-
pear to be a barrier to treatment commencement or treatment 
success. Moreover, modeling of sexual behavior in HCV/HIV 
populations suggests that, in situations of greater variability in 
risk behavior and clusters of very high-risk HCV transmission 
risk, there is even greater population health benefit from high 
levels of treatment [29].

There are a few factors that may limit the generalizability of 
this study. First, the cohort was largely engaged with care, indi-
cated by nearly the entire cohort being successfully virologically 
suppressed on HIV ART. While typical of GBM living with HIV 
in Australia [22], these attributes make our population easier to 
engage in HCV care and potentially harder to reproduce glob-
ally. That said, our results may be generalizable to other cities in 
high-income settings with access to highly subsidized healthcare 
and medications. Second, broad government- or insurance-funded 
DAA access is a key ingredient to achieve similar treatment uptake 

Figure 2.  Hepatitis C virus (HCV) testing and HCV exposure among all gay and 
bisexual men (GBM) living with human immunodeficiency virus (HIV) (A) and among 
hepatitis C virus (HCV) antibody (Ab)–positive GBM with HIV (B), by calendar year in 
primary care. A, HCV RNA and/or Ab testing among HIV-positive GBM (black bars/
line) and HCV RNA–positive and/or Ab-positive HIV-positive GBM tested for HCV 
RNA (blue bars/line). Note that the scales in the right and left axis differ. B, HCV 
RNA testing among all HIV-positive GBM (black bars/line) and HCV RNA positive 
among those with HCV RNA tested (blue bars/line). P values for calendar year were 
obtained using logistic regression models accounting for repeated measurements; 
calendar year was included as a categorical variable. The overall P value for cal-
endar year was P < .001 for all proportions related to testing shown above. 

Figure 3.  Hepatitis C virus (HCV) incidence per calendar year (2012–2019) among 
gay and bisexual mean living with human immunodeficiency virus in primary care. 
Circles denote the observed incidence by calendar year; solid line represents pri-
mary HCV incidence trend by calendar year; and shaded area represents the 95% 
confidence interval.
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in key populations. Fortunately, many high-income and some 
middle-income countries, along with insurance systems such as 
the United States Veterans Administration, now provide DAA ac-
cess. A third limitation is that despite being a real-world cohort, the 
nursing support at each site to train staff and educate participants 
contributed to the high treatment uptake, cure, and relatively small 
losses to follow up (up to 15%). Nevertheless, task-shifting away 
from specialist-led to nurse-led care may add clinical benefits and 
cost-savings: it strengthens the case for feasibility and efficiency 
of nurse-led HCV care. Not all settings will have access to this re-
source; however, as our results suggest, if directed at targeted popu-
lations, such support might only be required for a short period.

In summary, the co-EC Study provides evidence that treat-
ment scale-up in defined populations can rapidly lead to de-
clines in HCV prevalence, and suggests that further declines in 
HCV incidence may follow, which are necessary precursors to 
achieve global HCV elimination targets. GBM living with HIV 
report high sexual and injecting risk behavior, making rapid 
treatment scale-up essential to avoid ongoing HCV transmis-
sion as part of comprehensive programs aimed at reducing drug 
use and sexual risk behavior along with frequent sexually trans-
mitted infection and HCV testing. Furthermore, given risk be-
haviors observed and ongoing new infections, these data suggest 
that once HCV disease burden is lowered in any jurisdiction, 
ongoing vigilance will be required to ensure that HCV preva-
lence and incidence remain controlled in this key population.

Supplementary Data
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