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Hepatitis C virus (HCV) infects an estimated 71 million people, including over two million with HIV/HCV coinfection [1].
The World Health Organization (WHO) aims to eliminate
HCV as a public health threat by 2030, reducing incidence by
80% and HCV-related mortality by 65% from 2015 numbers.
People living with HIV (PLHIV) are at six times higher odds of
HCV infection than their HIV-negative counterparts; coinfected people have three times the mortality of HCV-monoinfected individuals [1,2], and 12 times general population
mortality, so are key to elimination [3]. HIV/HCV coinfection is
common within vulnerable populations, including people who
inject drugs (PWID), due largely to sharing injecting equipment, but also HIV-positive gay and bisexual men (GBM), due
largely to high-risk sexual behaviour (often combined with
drug use) [1].
While many countries are struggling to meet HCV elimination targets [4], optimism about hepatitis C elimination among
PLHIV is justified. Before direct-acting antiviral (DAA) therapy
became available in 2013, HCV cure rates were lower in
PLHIV (<50%) than in HCV-monoinfected individuals. Consequently, PLHIV were considered difficult to treat. Now, sustained viral response rates in PLHIV match those in HIVnegative people, with DAAs curing >95% of chronic infections
in eight to twelve weeks. Also, many PLHIV in high-income
countries are engaged in routine HIV clinical care, facilitating
annual HCV testing and rapid treatment [5]. High treatment
uptake was reported among PLHIV after DAAs became available, and while uptake may have declined among HCVmonoinfected individuals [6], this might not apply to PLHIV
given their greater engagement in care.
Nevertheless, maintaining HCV treatment rates in PLHIV
requires vigilance; treatment uptake varies across risk groups.
Even in countries with sound HIV care and high DAA uptake,
linkage and retention in HIV care is typically lower among
PWID and migrant populations than in GBM [7]. Moreover, in
low-and-middle-income countries, poor linkage and loss to follow-up remain important bottlenecks in the HIV cascade of

care, reducing opportunities for HCV diagnosis and treatment
uptake. In addition, some countries restrict DAA treatment
based on injecting drug use, alcohol use and stage of liver disease [4]. Hence micro-elimination of HCV in PLHIV is more
challenging in some subgroups (such as PWID) and where
access to screening and treatment is restricted.
Despite the potential to eliminate HCV in PLHIV, empirical
evidence of progress is scarce, with few reports in high-income countries of reduced HCV incidence and liver-related
mortality in PLHIV compared to pre-DAA levels [8,9]. These
studies had only short follow-up after DAAs became available,
and lacked matched calendar-time control groups, weakening
attribution of outcomes to DAAs. For example soon after DAA
introduction in the Netherlands, researchers reported a 51%
reduction in HCV incidence in GBM living with HIV across
this period [8]. However recent data from the Netherlands
suggests that HCV incidence was declining already, making it
difficult to attribute the decline, in part or in full, to DAAs
[10]. Moreover, while the prevention impact of HIV treatment
on incident infections (treatment as prevention) has been
widely studied, no such data exist for HCV. Studies of the
population-level effect of DAA therapy on incidence and mortality are needed to evaluate whether elimination is feasible
with treatment alone or requires additional interventions.
However, studies with time-matched controls are challenging,
there is insufficient proximity of liver-related mortality to
cohort enrolment, and key events such as reinfection, that
may impact on outcomes, are uncommon in individual cohorts.
Obtaining clear evidence that HCV elimination is feasible in
PLHIV requires combining datasets and using innovative
methodological approaches, such as quasi-experimental study
designs.
Prevention remains a pillar of HCV elimination, because
treatment alone is unlikely to eliminate HCV in many settings
due to ongoing high-risk behaviours. Combined needle and
syringe programmes and opioid agonist therapy reduce HCV
risk by 85% among PWID [11], but low harm reduction (HR)

1

van Santen DK et al. Journal of the International AIDS Society 2020, 23:e25589
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25589/full | https://doi.org/10.1002/jia2.25589

programme coverage in most countries threatens HCV elimination. In the United States, where the opioid crisis drives
HCV transmission, elimination in PWID will fail without HR
programme scale-up [12]. Moreover, to maximize uptake and
impact, PWID must access to low threshold HR programmes
which allow them to enter, exit and re-enter HR programmes
without restrictions on their drug use. Almost no new HCV
infections have been observed among PWID in Amsterdam
over the past two decades, partly due to early adoption of
low-threshold HR programmes [11]. The Netherlands’ pragmatic HR approach represents a blueprint for programme
implementation, service delivery and practice. HR programmes
also serve to bring PWID and health care professionals
together, providing valuable opportunities for engagement in
HCV testing and care.
While HR programmes are proven interventions for PWID,
evidence of the effectiveness of behavioural interventions in
preventing HCV in GBM is scarce. This presents a considerable challenge, because based on modelling, HCV elimination
targets will be missed in this group without behavioural interventions [13]. Another key challenge is the intersection of
sexual and drug use risks, and ongoing uncertainty over
which behaviours are most important. Because these behaviours are so highly correlated and cohorts with detailed longitudinal data are small, no study has disentangled their
effects. Standard risk-factor association-based analysis cannot
distinguish whether non-injecting drug use is a transmission
pathway for HCV or whether sexual practices drive transmission. Pooling behavioural data could improve understanding
of the causal pathways of HCV transmission in GBM living
with HIV, enable development of tailored strategies to prevent new infections, and provide evidence to refine current
prevention activities.
In addition to behavioural interventions, ongoing and systematic (post-treatment) HCV testing is essential due to ongoing
risk behaviour in both PWID and GBM living with HIV. Reinfection rates among PLHIV span 1–15/100 person-years (PY), and
up to 38/100 PY for subsequent reinfections in GBM living with
HIV [14,15]. While the available evidence suggests primary
HCV incidence is declining [10], recent studies across the DAA
threshold suggest that reinfection rates have not diminished,
but their scarcity and short follow-up prevent definitive conclusions [14]. A Swiss HIV/HCV coinfection model of the potential
epidemic effects of DAA scale-up predicted that reinfections
will increase as a proportion of incident infections among GBM
living with HIV (e.g. 44% of all incident infections in 2030,
assuming increased risk behaviour) [13]. Whilst appearing counterintuitive, detection of high rates of reinfection among GBM
living with HIV following HCV treatment, particularly where
treatment uptake has been high, suggests that those at risk of
onward transmission are being treated and tested, which is
important for reducing HCV incidence. This highlights the crucial role of ongoing monitoring of HCV RNA and prevention
after treatment in those with ongoing risk behaviour.
In many countries, undiagnosed HCV infections in PLHIV
are another challenge. While some high-income countries
report few undiagnosed HIV infections, and high proportions
of diagnosed PLHIV ever tested for HCV, most countries are
performing insufficient testing to facilitate the treatment
uptake required to reach WHO elimination targets [4]. Reaching and treating all PLHIV might involve testing at pharmacies,

peer-based testing, home-based antibody testing and RNA
testing using dried blood spots. Importantly, little is known
about trends in HCV testing uptake and whether HCV testing
guidelines are being followed in PLHIV care.
Achieving HCV elimination in PLHIV requires further empirical evidence about the population-level effectiveness of DAA
treatment and behavioural interventions among GBM living
with HIV to reduce incidence and mortality. To progress
meaningfully towards elimination, we also need to fully utilize
available HCV prevention tools and strategies for increasing
testing and treatment uptake. This includes expanding HR programmes and community-based testing and treatment, and
ensuring universal access to affordable DAAs.
AUTHORS’ AFFILIATIONS
1
Disease Elimination Program, Burnet Institute, Melbourne, Australia; 2Department of Infectious Disease Research and Prevention, Public Health Service of
Amsterdam, Amsterdam, the Netherlands; 3School of Public Health and Preventive Medicine, Monash University, Melbourne, Australia; 4Department of Infectious Diseases, The Alfred and Monash University, Melbourne, Australia;
5
Doherty Institute and Melbourne School of Population and Global Health,
University of Melbourne, Melbourne, Australia

COMPETING INTERESTS
Dr Hellard has received investigator-initiated research grants from Gilead
Sciences, AbbVie and Bristol-Myers Squibb, unrelated to the submitted work.
Dr Sacks-Davis and Dr van Santen have nothing to disclose.
AUTHORS’ CONTRIBUTIONS
DVS, RSD and MH wrote the manuscript together.
ACKNOWLEDGEMENTS
MH receives fellowship support from the National Health and Medical Research
Council. The Burnet Institute receives support from the Victorian Government
Infrastructure Scheme.

REFERENCES
1. Platt L, Easterbrook P, Gower E, McDonald B, Sabin K, McGowan C, et al.
Prevalence and burden of HCV co-infection in people living with HIV: a global
systematic review and meta-analysis. Lancet Infect Dis. 2016;16(7):797–808.
2. Kovari H, Ledergerber B, Cavassini M, Ambrosioni J, Bregenzer A, Stockle
M, et al. High hepatic and extrahepatic mortality and low treatment uptake in
HCV-coinfected persons in the Swiss HIV cohort study between 2001 and
2013. J Hepatol. 2015;63(3):573–80.
3. Klein MB, Rollet-Kurhajec KC, Moodie EE, Yaphe S, Tyndall M, Walmsley S,
et al. Mortality in HIV-hepatitis C co-infected patients in Canada compared to
the general Canadian population (2003–2013). AIDS. 2014;28(13):1957–65.
4. World Health Organization. Progress report on access to hepatitis c treatment: Focus on overcoming barriers in low- and middle-income countries. Geneva: Switzerland; 2018.
5. Sacks-Davis R, Doyle JS, Rauch A, Beguelin C, Pedrana AE, Matthews GV,
et al. Linkage and retention in HCV care for HIV-infected populations: early
data from the DAA era. J Int AIDS Soc. 2018;21:e25051.
6. Scott N, Sacks-Davis R, Wade AJ, Stoove M, Pedrana A, Doyle JS, et al. Australia needs to increase testing to achieve hepatitis C elimination. Med J Aust.
2020;212(8):365–70.
7. Marukutira T, Gray RT, Douglass C, El-Hayek C, Moreira C, Asselin J, et al.
Gaps in the HIV diagnosis and care cascade for migrants in Australia, 2013–
2017: a cross-sectional study. PLoS Medicine. 2020;17:e1003044.
8. Boerekamps A, van den Berk G, Lauw FN, Leyten EM, van Kasteren ME, van
Eeden A, et al. Declining hepatitis C virus (HCV) incidence in Dutch human
immunodeficiency virus-positive men who have sex with men after unrestricted
access to HCV therapy. Clin Infect Dis. 2018;66(9):1360–5.
9. Kronfli N, Bhatnagar SR, Hull MW, Moodie EEM, Cox J, Walmsley S, et al.
Trends in cause-specific mortality in HIV-hepatitis C coinfection following hepatitis C treatment scale-up. AIDS. 2019;33(6):1013–22.

2

van Santen DK et al. Journal of the International AIDS Society 2020, 23:e25589
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25589/full | https://doi.org/10.1002/jia2.25589

10. HIV Monitoring Foundation. HIV monitoring report 2019. Amsterdam: HIV
Monitoring Foundation; 2019.
11. van Santen DK, Boyd A, Matser A, Maher L, Hickman M, Lodi S, et al. Harm
reduction revisited: The causal effect of the Dutch approach towards people
who inject drugs on HIV, hepatitis B and C virus infection risk. Abstract presented at AIDS 2020: Virtual; 2020 July 6‐10.
12. Fraser H, Zibbell J, Hoerger T, Hariri S, Vellozzi C, Martin NK, et al. Scalingup HCV prevention and treatment interventions in rural United States-model
projections for tackling an increasing epidemic. Addiction. 2018;113(1):173–82.
13. Salazar-Vizcaya L, Kouyos RD, Zahnd C, Wandeler G, Battegay M, Darling
KEA, et al. Hepatitis C virus transmission among human immunodeficiency

virus-infected men who have sex with men: Modeling the effect of behavioral
and treatment interventions. Hepatology. 2016;64(6):1856–69.
14. Newsum AM, Matser A, Schinkel J, van der Valk M, Brinkman K, van Eeden
A, et al. Incidence of HCV reinfection among HIV-positive MSM and its association with sexual risk behavior: a longitudinal analysis. Clin Infect Dis. 2020.
[Epub ahead of print] https://doi.org/10.1093/cid/ciaa645
15. Hooshyar SH, Martinello M, Yee J, Bartlett S, Read P, Baker D, et al. Low
HCV reinfection incidence following DAA treatment scale-up in people living
with HIV in Australia. J Hepatol. 2019;70(1):e734.

3

