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Summary

Background. Hepatitis C is a curable and preventable disease. People who inject drugs (PWID) and prisoners are at-risk 
groups for acquisition of Hepatitis C Virus (HCV), yet treatment rates remain low. Agonist Opioid Treatment (AOT) and 
needle syringe programs (NSP) reduce HCV transmission, yet coverage, particularly in prisons, is inadequate. ‘Treatment 
as prevention’ is a key public health strategy to help achieve the World Health Organisation (WHO) goal of HCV elimina-
tion by 2030. Aim: To review the recent literature on HCV treatment and prevention in PWID and prisoners. Methods: 
Electronic data base (Medline, PubMed, Cochrane library and Embase) and key website search using search terms related 
to the topic. Results: HCV related disease burden in PWID and prisoners is greater than the general population, yet 
treatment rates remain low. Direct acting anti-virals, mobile elastography, integration of treatment into community and 
prison settings and less restrictive treatment guidelines have removed many treatment barriers.  Treatment adherence and 
outcomes, among PWID (even current injectors) and prisoners are equivalent to the general population. HCV treatment in 
both groups is cost-effective but is dependent on up scaling treatment levels, continuing treatment on prison release and 
preventing re-infection. The public health strategies of treatment as prevention and micro-elimination along with adequate 
coverage of AOT and NSP has the potential to achieve the WHO goal of HCV elimination by 2030. Conclusion: Up-
scaling HCV treatment levels and increasing AOT and NSP coverage among PWID and prisoners remains a challenge but 
is an essential public health strategy to reduce the increasing HCV burden. 
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1.	 Introduction

HCV infection is a leading cause of liver relat-
ed morbidity and mortality across Europe [130]. An 
estimated 14 million people are chronically infected 
with this blood borne virus in the European region 
[61, 130], with over 70,000 dying annually of HCV 
related liver cirrhosis and cancer [116]. Injecting drug 
use (IDU) is the major driver of the HCV epidemic 
in developed countries and now accounts for 80% of 
new infections in the European Union (EU) [37, 48]. 
Surveillance data on HCV infection is incomplete 
which impacts public health efforts to manage this 
important epidemic [29, 71, 72].  The incidence and 

prevalence of HCV infection is much higher in PWID 
and prisoners than the general population [27, 29, 
36, 48, 72, 97]. Since 2001 effective treatment with 
pegylated interferon and ribavirin has been available 
[59]. More recently the availability of simple and tol-
erable direct acting antivirals (DAA) have revolution-
ised the HCV treatment landscape, yet the majority 
of those infected remain undiagnosed and untreated 
[30, 53, 87, 123]. 

PWID and prisoners are some of the most mar-
ginalised people in society and despite having high 
rates of physical and psychiatric morbidity are un-
derserved by traditional health services [40, 41, 48]. 
PWID include those who have ever injected an illicit 
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drug. This population consists of both past injectors 
and present injectors [71]. A subgroup of PWID will 
also be receiving agonist opioid treatment (AOT), 
some of whom will continue to inject drugs [2, 71]. 
The differentiation between former and current injec-
tor is important since those that continue to inject are 
most at risk of HCV acquisition and transmission and 
are a key population to target for both treatment and 
prevention [37, 83]. 

In the literature, PWID and prisoners are often 
reported as two distinct groups but artificially so, as 
HCV infected prison populations typically represent 
a sub-group of the PWID population [27, 7].  PWID 
experience high rates of incarceration (56-90% ever 
being incarcerated), and previous incarceration is as-
sociated frequently with HCV infection and increased 
injecting risk in the community [37, 64, 112]. Recent 
prison release is also associated with heightened HCV 
transmission risk which is of particular concern since 
the majority of prisoners serve short prison sentences 
(> 12 months) [4, 98, 112, 132]. Managing the transi-
tion period between prison and community is seen as 
crucial to HCV public health strategies targeting pris-
oners and PWID [57, 112]. Successfully community 
linkage on release from prison enhances treatment 
outcomes and cost effectiveness [57, 85]. 

Understanding the HCV related disease burden 
and identifying barriers and enablers to treatment up-
take are essential to the planning and implementation 
of public health strategies aimed to HCV elimination 
[49, 53].  HCV prevention is essential to optimise 
the benefits of treatment and is also closely associ-
ated with re-infection rates and cost-effectiveness of 
treatment [73]. This review reports on HCV treatment 
and prevention in PWID and prisoners. It reports on 
the estimated disease burden, barriers and enablers, 
treatment guidelines, outcomes, re-infection rates and 
prevention (including the public health strategies of 
treatment as prevention and micro-elimination).  

2.	 Methods

A narrative review of the literature was under-
taken. The search engines Medline, PubMed, the 
Cochrane Library and Embase were searched for all 
articles published in the time frame 2008-2018 and 
in all languages.  Key search terms used were prison, 
prisoner*, inmate, combined with Hepatitis C and a 
range of other terms relevant to HCV treatment and 
prevention, including disease burden, barriers and 
enablers, outcomes and re-infection rates, cost-effec-
tiveness, treatment as prevention and prevention. The 

same search was repeating replacing prisoner with 
PWID.

Due to the recent advances in HCV manage-
ment, preference was given to systematic reviews and 
studies published in the last 5 years in high impact 
peer reviewed journals. The reference lists of the cho-
sen publications were also searched for additional ar-
ticles that might be relevant to the review. Websites 
from the following organisations; United Nations 
Office on Drugs and Crime (UNDOC), World Health 
Organisation (WHO), European Centre for Disease 
Prevention and Control (ECDC), European Monitor-
ing Centre for Drugs and Drug Addiction (EMCD-
DA) and Centre for Disease Control and Prevention 
(CDC) were searched for relevant reports. Reference 
lists from these reports were searched for additional 
articles relevant to this review. Grey and unpublished 
literature was not included. 

The term ‘prison’ is used in this review to en-
compass all places of detention associated with the 
criminal justice system, including prisons, remand 
centres (prisoners awaiting trial) and the American 
term jail (prisoners on remand and serving sentences 
of less than one year), juvenile detention facilities, 
pre-trial detention centres and extra-judicial detention 
centres for PWID. 

3.	 Results

3.1.	 HCV-related disease burden 

It is difficult to estimate the true extent of the 
global HCV related disease burden given the asymp-
tomatic nature of HCV infection and the poor access 
and engagement of those infected with medical ser-
vices [23, 85, 107, 108]. In some regions as many as 
75-90% of HCV positive individuals are unaware of 
their infection [128]. Globally 71 million people have 
chronic HCV infection with an estimated 5.6 million 
of these being PWID [49, 128]. Morbidity and mor-
tality continue to increase among PWID [97, 108]. 

Those chronically infected remain at risk for 
onward transmission and frequently progress to ad-
vanced fibrosis, cirrhosis, and hepatocellular carcino-
ma (HCC) [32, 108, 111].  An estimated 70-80% of 
individuals exposed to HCV develop chronic infec-
tion; if untreated, 3-11% will develop liver cirrhosis 
within 20 years, with associated risks of liver failure 
and HCC [43, 91]. The following factors have been 
identified to increase progression of liver disease: 
male gender, co-infection with HBV or HIV and al-
cohol consumption [79, 106]. 
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The prevalence of HCV related, end-stage liver 
disease and mortality are increasing [32, 111]. Ap-
proximately 27% of cirrhosis and 25% of HCC cases 
globally can be attributed to HCV [32]. HCV infected 
individuals have 2.4 times the risk of all-cause mor-
tality compared with the non-infected population 
(26.5 times the risk of liver-related mortality and 1.8 
times the risk of non-liver related mortality) [12, 32].

HCV related mortality surpassed mortality from 
HIV in the USA, primarily because of end-stage liver 
disease among members of the 1945-1965 birth co-
horts who have been living with HCV infection for 
20-30 years [80]. Modeling studies project that with-
out the scaling up of HCV treatment the associated 
disease burden will increase by 36% to 64% over the 
next decade [13]. 

Prioritising patients with advanced liver disease 
is the most effective strategy to reduce HCV related 
morbidity and mortality [13, 67].  In jurisdiction were 
access to DAA is limited by cost, active case finding 
of patients with liver disease is a priority [125, 128]. 
The immediate priority across Europe is to scale up 
HCV treatment in people with severe liver disease to 
reduce HCV related morbidity and mortality, as rap-
idly as possible [37].

3.2.	 HCV treatment 

 HCV treatment uptake among PWID and pris-
oners is low [2, 62, 83]. Until 2014, the standard 
treatment for HCV infection was pegylated interferon 
(PEG-IFN) and ribavirin (RBV). The length of treat-
ment was dependent on HCV genotype, 48 weeks 
for HCV genotypes 1, 4, 5, and 6 with expected sus-
tained virologic response (SVR) rates of 40-50% or 
24 weeks for HCV genotypes 2 and 3 and 80% SVR 
response rates [95]. 

Since 2014 the HCV treatment landscape has 
changed. The development of non-interferon based 
DAA therapies has meant a significant reduction in 
treatment duration (8-12 weeks), adverse side effects 
experienced and improved treatment outcomes (viral 
clearance >90%) [13, 39, 49, 100]. In contrast to pre-
vious treatments, the new drugs are effective in those 
with severe liver disease and against all genotypes 
and have fewer psychiatric side effects [100, 101]. 
The development of newer pan-genotype DAA has 
the potential to reduce treatment times even further 
and reduce the need for genotyping pre-treatment 
[100, 101]. This may have particular utility in pris-
on populations where short prison sentence length 
impacts in treatment uptake and completion [6, 53, 

87]. However, these treatments remain expensive and 
challenges remain to scaling up treatment in PWID 
and prisoners.  

3.3.	 Barriers and enablers 

Barriers to HCV treatment among PWID have 
been identified and include: concerns about side ef-
fects, limited knowledge of HCV, worries that treat-
ment will be rationed, experiences of treatment refus-
al due to drug use, competing priorities, experiencing 
stigma, criminalisation and difficulty accessing ser-
vices [49, 63, 114]. 

In the past, PWID generally had a negative view 
of interferon, and some physicians hesitated to pre-
scribe this drug because they feared that it may have 
unacceptable side effects, some resembling opioid 
withdrawal symptoms [31]. Parenteral application 
also presented a barrier to interferon use for many 
PWID [50]. At the practitioner level, perceptions 
about poor adherence, ongoing substance use, relapse 
to substance use, risk of exacerbating co-morbid psy-
chiatric disease and potential risk of re-infection have 
often been used as reasons for withholding therapy 
[109].

Interventions to enhance linkage to care include; 
facilitated referral for HCV assessment, scheduling of 
specialist appointments for clients, integrated HCV 
care, drug use and psychiatric services delivered by 
a multidisciplinary team with case management ser-
vices, with or without non-invasive liver disease as-
sessment [104]. 

Major barriers exist to the uptake of HCV treat-
ment in prisons. These include the high turnover and 
movement of incarcerated individuals, and poor link-
age to care [9, 131]. In some jurisdictions the high 
costs of DAA is a further barrier to widespread scale-
up of HCV treatment [56, 90].

Enablers to HCV treatment in prisons have been 
identified and these include; in-reach hepatology 
services, improved models of health care delivery, 
nurse-led clinics , telemedicine, increasing prison-
ers’ awareness and understanding of HCV infection 
and treatment options, educating both operational and 
clinical staff and involvement of peer educators in 
increasing knowledge and reducing stigma [17, 79]. 
Further enablers to HCV treatment uptake include 
prisoners relinquishing their parole eligibility to com-
mence treatment inside prison. As patients’ percep-
tions of Hepatitis C therapy are influenced by peers, 
such campaigns should consider involving peers in 
both planning and implementation [17].
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Prison potentially offers a relatively stable en-
vironment in which to commence treatment as they 
usually provide good access to health care providers 
and are organised around routine and structure [40, 
129]. Shorter, more tolerable treatment regimens 
with less monitoring requirements have the potential 
to overcome some of the identified barriers including 
the short length of the majority of prison sentences 
[101].

The availability of mobile elastography to assess 
the extent of HCV related liver disease along with 
movement of HCV treatment out of hospital-based 
services is further improving HCV treatment uptake 
and outcomes both in community settings and prisons 
[3, 117]. In the future this assessment may be further 
simplified by the use of amino transferase/platelet 
ratio index (APRI) or FIB-4 test [1, 34]. These tests 
have further utility in resource limited settings for the 
assessment of hepatic fibrosis rather than other nonin-
vasive tests that require more resources such as elas-
tography or Fibro Test [59].

3.4.	 Guidelines 

International guidelines recommend the prior-
itisation of HCV treatment for PWID and prisoners.  
Clinical guidelines at a European level recommend 
that current injecting by itself is not a contraindica-
tion to HCV treatment access [5, 74] and recommend 
that treatment be provided to PWID (current) who are 
at risk of transmitting infection to others, irrespective 
of disease stage [34].  The recommendation not to 
exclude PWID who are actively injecting drugs has 
the potential to remove some of the identified barri-
ers to HCV treatment. Globally, DAA availability is 
variable with many jurisdictions restricted access to 
contain cost. In resource limited settings access is of-
ten prioritised based on the severity of liver disease. 
This approach improves morbidity and mortality but 
does not impact on treatment as a prevention strategy. 
Treatment decisions need to be individualised taking 
into consideration social circumstances and the avail-
ability of support, as well as the anticipated clinical 
benefit of achieving an SVR.

3.5.	 Treatment outcomes 

Treatment outcomes are measured by SVR 
rates; defined as the proportion of patients with unde-
tectable HCV RNA measured at 12 or 24 weeks post 
treatment. In almost all cases patients achieving SVR 
remain virus free and are considered cured [34].  It is 

not clear how many PWID have been treated for HCV 
infection but the evidence suggests that rates are low 
[74]. There is increasing evidence that treatment for 
PWID is highly effective; two systematic reviews 
suggest that SVR among PWID are comparable to 
those reported by large randomised controlled trials 
of pegIFN/RBV treatment [5, 59].

SVR and adherence to treatment of HCV can 
result in acceptable outcomes in individuals who re-
port current injecting drug use and who meet standard 
eligibility criteria for commencing HCV treatment 
[19]. Owing to the small number of studies available, 
it was not possible to investigate other factors, such 
as the mode of treatment delivery and the availabil-
ity of treatment support, that are likely to impact on 
treatment outcomes.  Models of community-based 
HCV treatment have been established and evaluated 
for efficacy in various jurisdictions [9. 104]. A recent 
systematic review concluded that the available data 
(while limited) supports the efficacy of community-
based HCV treatment and the potential for this ap-
proach to increase treatment uptake [104]. Among 
PWID on AOT drug use at baseline and during treat-
ment does not affect adherence or treatment outcomes 
and active drug use should not exclude PWID from 
access to DAA [30].

Prison-based HCV treatment achieves similar 
or better outcomes to community-based treatment, 
with those not released or transferred during treat-
ment doing particularly well [6]. Inter-prison transfer 
and release have a negative impact on completion and 
should be avoided where possible [6, 87, 112]. Link-
age to community-based treatment on release im-
proves outcomes and cost-effectiveness and reduces 
the risk associated with the post-release period [65, 
112]. Many of the prison-based treatment outcomes 
studies are from the interferon area of treatment 
where many prisoners were excluded from treatment 
due do stricter eligibility criteria and fears regard-
ing adverse side effects. More recent studies using 
DAA have also shown very promising outcomes and 
a number of prisons have reported micro-elimination 
of HCV from their prison setting [11, 100, 102].

3.6.	 Re-infection rates

The risk of HCV re-infection among PWID fol-
lowing achieving an SVR is considered relatively low 
(1–5% per year), but there is considerable uncertainty 
around this estimate among those who continue to 
inject after achieving an SVR [6, 19, 33].  Addition-
ally, reported rates of re-infection among PWID are 
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ment between community and prison is maintained 
on release [37]. The economics of prison-based HCV 
treatment is complicated by the fact that most of the 
benefits accrued from treatment occur in the com-
munity after the prisoner is released. In jurisdictions 
where the cost of HCV treatment is carried by the 
prison health care budget there may be reluctance on 
prison authorities to actively screening and treat HCV 
infected prisoners. This is of particular importance in 
US prisons where a number of court cases have sup-
ported the rights of HCV infected prisoners to access 
treatment and where prison budgets are directly re-
sponsible for its cost. Increasingly public health spe-
cialists recommend that prison health care systems 
should fall under the remit of national public health 
care structures and that good prison health is good 
public health [40, 129]. 

Changing funding models in some countries 
have made DAA treatment more cost-effective. Many 
national governments have negotiated packages based 
on a maximum drug spend per year which encourages 
health care systems to actively find and treat those 
infected. In Australia this model has been shown to be 
particularly effective [8, 54]. The UK government has 
developed a model where drug companies provide 
financial support initiatives to increase screen and 
HCV treatment in hard to reach groups while agree-
ing to pay an agreed annual sum for unlimited access 
to DAA therapies [99]. 

3.8.	 ‘Treatment as prevention’

Treating HCV infected prisoners and PWID has 
the potential to cure the individual but also to reduce 
transmission and disease burden at a population level 
[47, 60]. The impact on treatment as a prevention 
strategy is dependent both on the effectiveness and 
levels of treatment [60, 85, 86, 126]. By inducing a 
reduction in infectiousness in PWID and prisoners, 
treatment leads to a reduction in HCV transmission 
and an eventual decrease in advanced disease and, 
importantly, potential control of the HCV epidemic. 
Results from a number of mathematical modelling 
papers have raised the expectation that a moderate 
level of HCV treatment in PWID could lead to a sig-
nificant reduction in the prevalence and incidence of 
HCV infection [18, 47, 60, 86].

It is hypothesised that an HCV treatment strate-
gy would be especially effective if provided in combi-
nation with other primary interventions, such as AOT 
and NSP, by reducing the risk of spread by removing 
individuals who have been successfully treated from 

very likely subject to considerable selection bias for 
interferon-based treatments [33]. A number of studies 
have reported higher re-infection rates among current 
PWID and identified older age and injecting drug use 
at the end of or post-treatment [89]. 

However, the rate of HCV re-infection after 
successful treatment in inmates is high, particularly 
among those who continue to inject drugs [78, 81]. 
Studies have reported an overall re-infection rate of 
5.27 cases per 100 person-years. Re-infection in-
cidence was significantly higher among active drug 
users, HIV co-infected and those engaging in more 
than one risk behaviour after treatment [78, 81]. Pre-
ventative interventions at diagnosis and during and 
after HCV treatment should be strongly reinforced. 
With less restrictive treatment guidelines and expand-
ing DAA treatment eligibility to increasing numbers 
of PWID, increasing levels of re-infection are to be 
expected [54].  Individual- and population-level ef-
forts to address and prevent re-infection should there-
fore be undertaken when providing HCV care for 
people with on-going risk behaviour. Constructive 
strategies include acknowledgement, education and 
counselling, harm reduction optimisation, scaled-up 
treatment including treatment of injecting networks, 
post-treatment screening, and rapid retreatment of re-
infections [92]. 

Re-infection is a major concern and impacts on 
both the cost effectiveness and prevention benefits of 
treatment. There is a need for post-treatment surveil-
lance and wide spread implementation of strategies 
to enhance HCV prevention, such as access to high-
coverage needle and syringe programmes (NSP) and 
AOT to minimise HCV re-infection risk [89].

3.7.	 Cost-effectiveness

The cost of DAAs, while decreasing, is signifi-
cant and recognised as a barrier to treatment expan-
sion. Modeling studies show that DAA are cost-ef-
fective due to the health care savings associated with 
reduced HCV related morbidity [25, 46]. Studies 
have shown that treatment of PWID with interferon-
based treatment is cost-effective compared with no 
treatment [88, 120]. Further modeling studies in the 
UK have shown that treatment with DAA was cost-
effective in models projections of increased uptake 
of treatment [37, 46, 119] but levels of re-infection 
could limit the effectiveness of these models.  

Similarly, treatment of prisoners with short act-
ing DAA regimes is cost-effective, in particular where 
treatment uptake is increased and continuity of treat-
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populations. Micro-elimination is less daunting, less 
complex, and less costly than full-scale, country-level 
initiatives to eliminate HCV, and it can build momen-
tum by producing small victories that inspire more 
ambitious efforts [75]. The micro-elimination ap-
proach encourages stakeholders who are most knowl-
edgeable about specific populations to engage with 
each other and also promotes the uptake of new mod-
els of care. PWID and prisoners are two key popula-
tions that could benefit from this approach.  A recent 
study reported on micro-elimination of HCV infec-
tion through rapid uptake of government-funded DAA 
therapy in an Australian prison. During a 22-month 
period, 119 patients-initiated HCV treatment which 
reduced the rate of chronic HCV infection from 12% 
to 1% [11].

3.10.	Prevention

The rates of new HCV infections annually are 
significant (1.7 million in 2015) with a quarter of 
these attributable to current IDU [128]. HCV ex-
posure is related to the levels of infection in at-risk 
populations and availability and use of harm reduc-
tion [73, 75, 126]. PWID are at particular high-risk 
of infection during the initial years of injecting [52, 
105].  Evidence shows that traditional harm reduc-
tion measures such as AOT and NSP are effective in 
reducing self-reported syringe sharing [7]. Both in-
terventions can reduce transmission of HIV and HCV 
particularly when provided together [7, 47, 49, 73, 
96]. Recently, there has been a further strengthening 
of the evidence base from non-European countries, 
with results from the Vancouver Injecting Drug Use 
Study in Canada and two other prospective studies of 
PWID, one in Australia and one in San Francisco in 
the United States all of which reported that AOT can 
reduce the risk of HCV acquisition by 50-80% [94, 
118, 121].

This approach is supported by the newly agreed 
EU minimum quality standards for prevention [37]. 
Screening for HCV and educating those who test 
positive about how to avoid infecting others, treating 
those who test positive to remove them from the pool 
of transmitters and changing policies and behaviours 
to prevent both new infections in the uninfected and 
re-infection among those successfully treated [37].

 NSP and AOT have been increasingly estab-
lished, with 90 countries having NSP to some degree 
and 80 at least one AOT programme operational by 
2016 [122]. However, coverage remains poor and 
data on the quality of many of these services is un-

‘the pool of infected’ [47, 51]. The reality is more 
complex, and real-world evidence of the impact of 
scaling up HCV treatment is lacking. PWID are a 
mixed population of individuals at risk of acquiring 
and transmitting infection, including current injec-
tors, those who are in treatment or prison or have re-
cently ceased injecting and are at high risk of relapse. 
Furthermore, patterns of drug use along with risk be-
haviour change over time e.g. emerging psychoactive 
drugs, HIV outbreaks [44]. Existing estimates of in-
jecting drug use prevalence rarely captures the whole 
[71]. These factors could change over time (in terms 
of scaling up or even disinvestment) and impact on 
the intervention and will need to be measured and in-
corporated into the analysis. 

The public health strategy of treatment as pre-
vention has been driven by the introduction of DAA 
[51, 60, 77, 87]. There is now a possibility of achiev-
ing better treatment retention and outcomes for 
PWID and prisoners.  Research shows that invest-
ment in HCV treatment, even for those who continue 
to inject drugs, is justified on public health grounds 
[47, 51]. The newer HCV treatment regimens are less 
complex to administer and, therefore, more appropri-
ate to use in primary care, prison and drug treatment 
settings [127]. While prisons would seem ideal loca-
tions to implement treatment as prevention strategies, 
concerns have been expressed about associated ethi-
cal issues. The unequal relationship between prisoner 
and health provider may impact on consent issues and 
those prisoners who have been successfully treated 
may not have access to appropriate harm reduction 
measures to protect against re-infection [77]. Fur-
thermore, the short duration of sentences for PWID 
(predominately incarcerated for drug related crimes) 
may negatively impact HCV treatment as prevention 
among prisoners [86, 87].

Peer-involved and peer-led services can help to 
engage those who are reluctant to draw on tradition-
al services [3, 110, 113, 124]. Concerns have been 
expressed that an increased impetus on Hepatitis C 
‘treatment as prevention’ might threaten harm reduc-
tion ‘prevention as prevention’ initiatives such as 
AOT and NSP [16]. 

3.9.	 Micro-elimination

Increasingly in the HCV literature the strategy 
of micro-elimination is reported on [24, 75, 102]. 
Micro-elimination entails pursuing elimination goals 
in discrete populations through multi-stakeholder ini-
tiatives that tailor interventions to the needs of these 
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nity-based programmes exists, prison AOT facilitates 
continuity of treatment and longer-term benefits can 
be achieved [58]. For prisoners in AOT before impris-
onment, prison AOT provides treatment continuity. 
Disruption of AOT continuity, especially due to brief 
periods of imprisonment, is associated with very sig-
nificant increases in HCV incidence [112].

In Spanish prisons, PWID experience a fivefold 
lower incidence of HCV if on AOT [82]. Similarly, af-
ter introducing prison AOT in Scotland, current cov-
erage of 57% among PWID, evidence suggests HCV 
incidence among incarcerated PWID reduced, and is 
now lower than among community PWID [115].  A 
recent cross-sectional survey of harm reduction cov-
erage in European prisoners found that, twenty-one 
countries (84%) provide HCV treatment in prison 
[14]. However, the extent of coverage of these treat-
ment programs varies widely. Two countries (8%) 
have NSP officially available in prisons in all parts of 
the country. Eleven countries (44%) provide AOT in 
prisons in all parts of the country without additional 
requirements [14]. 

4.	 Discussion

Despite PWID and prisoners carrying a dispro-
portionate amount of the HCV disease burden, rates 
of HCV screening and treatment remain low [27, 72, 
87, 97, 108, 128]. Public health strategies aimed at 
HCV elimination recommend the targeting of these 
two groups as a priority [49]. This review found that 
HCV related liver mortality and morbidity is increas-
ing globally and if it remains unchecked will cause 
700,000 deaths annually by 2030 [97, 108]. 

Recent developments in HCV management have 
increased optimism among health care providers and 
those infected with HCV and it is now recognised that 
we have the tools to cure, eliminate and prevent HCV 
[11, 21, 49]. The treatment of PWID and prisoners 
is challenging. Central to this challenge is the mar-
ginalisation and the associated stigma experienced by 
these two groups [66, 103, 114, 131]. Despite hav-
ing much higher levels of physical and psychiatric 
morbidity, PWID and prisoners do not utilise medi-
cal services [40]. Prison can offer the opportunity for 
this group to engage with services, but benefits can be 
eroded by the complexity of prison health care deliv-
ery, the continuing stigma that prisoners experience 
while incarcerated and failures in community linkage 
on release [40, 85, 112, 129, 131].

Despite recent reductions in cost, treatment with 
DAA remains expensive. Based on modeling stud-

known [37, 73]. These initiatives are fragile, politi-
cally unpopular, under-resourced and increasingly 
undermined by a ‘recovery agenda’ that prioritises 
abstinence.  In many countries in Europe, particularly 
in Eastern Europe and Eurasia, interventions such as 
AOT can be limited or prohibited [37, 38, 73].

 In 2017, of 179 countries with evidence of 
IDU, some level of NSP services was available in 93 
countries, and 86 countries had evidence of AOT im-
plementation [73]. 57 countries had data available to 
estimate NSP coverage, and 60 countries to estimate 
AOT coverage [73]. Coverage varied widely between 
countries but was most often low when compared to 
WHO indicators (<100 needle-syringes distributed 
per PWID per year; <20 AOT recipients per PWID 
per year). There are an estimated 33 needle-syringes 
distributed via NSP per PWID annually, and 16 AOT 
recipients per 100 PWID globally. Less than 1% of 
PWID live in countries with high coverage of both 
NSP and AOT (>200 needle-syringes distributed per 
PWID and >40 AOT recipients per 100 PWID) [122].

The HCV incidence among general prisoners is 
estimated to be 1·4 per 100 person-years (py; 95% 
CI: 0·1, 2·7; k=4), and 16·4 per 100py (95% CI: 0·8, 
32·1; k=3) among prisoners with a history of IDU 
with larger regional and country variations [72]. Al-
though access to HCV screening for PWID seems to 
be poorer in prison than in the community, access to 
harm reduction measures is even more limited [14, 
73]. Approximately 60 out of more than 10,000 pris-
ons worldwide provide needle exchange. HCV pre-
vention is almost exclusively limited to verbal advice, 
leaflets and other measures directed to cognitive be-
havioural change [14]. While the extent of multiple 
risk behaviours for HCV in prisons is challenging, the 
setting does offer an ideal opportunity to provide a 
range of evidence-based interventions that can reduce 
HCV infection [14, 69, 72]. These include AOT, NSP 
and condom availability. These have the added advan-
tage of reducing HIV transmission and, in the case 
of AOT, fatal overdose in the immediate post-release 
period [15, 20, 96]. Despite the evidence base for the 
effectiveness of these interventions in the reduction of 
the transmission of blood borne viruses (BBVs), there 
is poor coverage of these in prisons globally [14, 38, 
129].

Benefits of prison AOT are similar to those in 
community settings [58]. AOT presents an opportu-
nity to recruit problem opioid users into treatment, to 
reduce illicit opioid use, injecting and risk behaviours 
in prison and potentially minimise overdose risks on 
release [22, 26, 45, 58, 70]. If liaison with commu-
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pan-genotypic regimes are required to optimise this 
opportunity [35, 69, 93, 101]. In the long term, drug 
policy changes are required to reduce the criminali-
sation of drug users and the levels of communicable 
diseases globally [10, 42]. 

Scaling up of treatment will require the devel-
opment of effective working partnerships between 
specialist services working with PWID and prison-
ers and those offering HCV care [9, 79, 104]. In the 
past, referral pathways for PWID and prisoners into 
specialist hepatitis care have represented a critical 
weak link [63, 114, 131]. This is now changing, and 
novel approaches have been developed where HCV 
treatment is provided alongside community AOT and 
directly in prison settings [11, 104]. There remains 
a need for these to be expanded and supported so 
that they become the first line of HCV care for the 
majority of PWID.  While DAA promise more effi-
cacious treatment with limited side effects, social is-
sues including criminalisation, stigma, homelessness 
and inflexible service provision are likely to continue 
to impede treatment uptake [49, 55, 68, 103, 131]. 
Clinical guidance promoting relaxed eligibility crite-
ria holds the potential to break down current barriers 
to HCV treatment access and uptake for PWID and 
prisoners [34]. Treatment and prevention of HCV in-
fection in PWID and prisoners must be specifically 
adapted to these marginalised groups. DAA have the 
potential to remove many of the identified barriers to 
treatment but without innovative approaches to treat-
ment delivery treatment uptake and effectiveness will 
be compromised. 

Close collaboration between all profession-
als involved in HCV care should underpin models 
of treatment delivery. Evidence based harm reduc-
tion measures such as AOT and NSP will need to be 
scaled up both in the community and prison in order 
to reduce new HCV infection, minimise the risk of re-
infection and necessary if ‘HCV elimination’ is ever 
to become a reality. HCV treatment and prevention 
strategies that view prisons as a key location to target 
the most marginalised HCV infected PWID are likely 
to have the greatest impact on the management of 
this treatable and preventable global epidemic. These 
strategies will need to be informed and evaluated by 
appropriate, comprehensive and reliable surveillance 
data which is presently incomplete and lacking in 
many jurisdictions. 

ies this review found that HCV treatment in PWID 
and prisoners is cost-effective but ultimately this is 
dependent on real life rates of re-infection [85]. Many 
high-risk patients for transmission were excluded 
from interferon-based treatment and with the scal-
ing up of HCV treatment and the use of treatment as 
prevention these patients will have to be treated but 
more importantly will have to be protected from re-
infection by high coverage of both AOT and NSP [47, 
49, 53]. In resource limited jurisdictions the selection 
of who to treat is challenging. Treating those with ad-
vanced HCV-related liver disease will reduce morbid-
ity and mortality but will have little impact on HCV 
transmission levels [28, 47, 76]. Insufficient treatment 
levels among PWID, particularly those who continue 
to inject, will reduce the effectiveness of “treatment 
as prevention”, increase rates of re-infection and limit 
the cost-effectiveness of treatment [53, 86].  Planning 
long-term strategies to optimise the benefits of HCV 
treatment among PWID and prisoners requires that 
accurate and up to date surveillance data is available 
to inform the implementation and evaluation of these 
programs [28, 76].

Despite growing evidence for the benefits of 
AOT and NSP in reducing HCV transmission, rates 
of coverage is inconsistent and low across Europe 
[14, 70, 73, 122]. Present levels are likely to be in-
sufficient to effectively prevent HIV and HCV trans-
mission. This is even more problematic in prison 
settings [4]. A number of studies reported the protec-
tive nature that incarceration provided against HCV 
acquisition. This protection occurred in jurisdiction 
with high levels of prison AOT [82, 115].  Scaling 
up of interventions for PWID and prisoners remains 
a crucial priority for halting both the HIV and HCV 
epidemics [73].

The short prison sentence served by the major-
ity of prisoners has been identified as a major block 
to HCV treatment uptake in this group [84, 87, 112]. 
The advent of new shorter acting pan-genotypic DAA 
has the potential to increase the numbers access-
ing and completing treatment while in prison [100, 
101].  Community linkage, facilitating the comple-
tion of treatment on release, could have a similar 
impact [87, 112]. Ongoing criminalisation of PWID 
across Europe ensures high levels of HCV infections 
in European prisons [4, 72]. On short-term bases this 
could be viewed as an opportunity to engage this 
underserved at risk group with HCV care [87, 98]. 
Targeted and ambitious screening and treatment strat-
egies including opt-out screening, reflex-RNA test-
ing, in-reach fibroscanning and use of short acting 
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in European prisons: a call for an evidence-informed 
response. BMC Infect Dis. 14 Suppl 6(6): S17.

5.	 Aspinall E. J., Corson S., Doyle J. S., Grebely J., 
Hutchinson S. J., Dore G. J., Goldberg D. J., Hellard M. 
E. (2013): Treatment of hepatitis C virus infection among 
people who are actively injecting drugs: a systematic 
review and meta-analysis. Clinical infectious diseases : 
an official publication of the Infectious Diseases Society 
of America. 57 Suppl 2(suppl_2): S80-89.

6.	 Aspinall E. J., Mitchell W., Schofield J., Cairns A., 
Lamond S., Bramley P., Peters S. E., Valerio H., Tomnay 
J., Goldberg D. J., Mills P. R., Barclay S. T., Fraser A., 
Dillon J. F., Martin N. K., Hickman M., Hutchinson S. 
J. (2016): A matched comparison study of hepatitis C 
treatment outcomes in the prison and community setting, 
and an analysis of the impact of prison release or transfer 
during therapy. J Viral Hepat. 23(12): 1009-1016.

7.	 Aspinall E. J., Nambiar D., Goldberg D. J., Hickman 
M., Weir A., Van Velzen E., Palmateer N., Doyle J. S., 
Hellard M. E., Hutchinson S. J. (2013): Are needle 
and syringe programmes associated with a reduction 
in HIV transmission among people who inject drugs: a 
systematic review and meta-analysis. Int J Epidemiol. 
43(1): 235-248.

8.	 Australian Government Department of Health (2014): 
Fourth National Hepatitis C Strategy 2014-2017.   

9.	 Bajis S., Dore G. J., Hajarizadeh B., Cunningham E. B., 
Maher L., Grebely J. (2017): Interventions to enhance 
testing, linkage to care and treatment uptake for hepatitis 
C virus infection among people who inject drugs: A 
systematic review. The International journal on drug 
policy. 47: 34-46.

10.	 Barrett D. (2012): Harm reduction is not enough for 
supply side policy: a human rights-based approach offers 
more. The International journal on drug policy. 23(1): 
18-19.

11.	 Bartlett S. R., Fox P., Cabatingan H., Jaros A., Gorton 
C., Lewis R., Priscott E., Dore G. J., Russell D. B. 
(2018): Demonstration of Near-Elimination of Hepatitis 
C Virus Among a Prison Population: The Lotus Glen 
Correctional Centre Hepatitis C Treatment Project. 
Clinical infectious diseases : an official publication 
of the Infectious Diseases Society of America. 67(3): 
460-463.

12.	 Baumert T. F., Juhling F., Ono A., Hoshida Y. (2017): 
Hepatitis C-related hepatocellular carcinoma in the era 
of new generation antivirals. BMC Med. 15(1): 52.

13.	 Bennett H., Gordon J., Jones B., Ward T., Webster S., 
Kalsekar A., Yuan Y., Brenner M., Mcewan P. (2017): 
Hepatitis C disease transmission and treatment uptake: 
impact on the cost-effectiveness of new direct-acting 
antiviral therapies. The European journal of health 
economics : HEPAC : health economics in prevention 
and care. 18(8): 1001-1011.

14.	 Bielen R., Stumo S. R., Halford R., Werling K., Reic 
T., Stover H., Robaeys G., Lazarus J. V. (2018): Harm 
reduction and viral hepatitis C in European prisons: a 

5.	 Conclusions

The growing global HCV disease burden carried 
by PWID and prisoners in developed countries is a 
major public health concern and one which requires 
innovative and targeted approaches to combat. De-
spite having the tools to both cure and prevent this 
epidemic, major challenges remain to identify and 
treat those infected. The silent nature of HCV infec-
tion coupled with the marginalisation of those most 
at risk impedes efforts to eliminate HCV as a major 
public health concern. HCV infected prisoners are a 
subgroup of HCV infected PWID and prisons remain 
key locations to target this group for HCV screening, 
treatment and prevention. Linking community and 
prison services and supporting transition between 
these locations has the potential to increase the effec-
tiveness of any public health HCV strategy.  The cost 
of DAA therapies is a major block to expansion of 
HCV treatment and will need to be addressed if HCV 
elimination is to become a reality. Medical and politi-
cal leadership is required to tackle the links between 
social deprivation, drug use and its criminalisation, 
marginalisation and stigma. As we strive to overcome 
the many barriers associated with HCV treatment and 
prevention, evidence of micro-elimination of HCV in 
prisons, community drug treatment locations and in-
jecting networks can continue to motivate health care 
professionals involved in HCV and provide optimism 
to those infected.  

References

1.	 AASLD IDSA HCV Guidance Panel, Chung R. T., Davis 
G. L., Jensen D. M., Masur H., Saag M. S., Thomas D. 
L., Aronsohn A. I., Charlton M. R., Feld J. J. (2015): 
Hepatitis C guidance: AASLD-IDSA recommendations 
for testing, managing, and treating adults infected with 
hepatitis C virus. Hepatology. 62(3): 932-954.

2.	 Alavi M., Grebely J., Micallef M., Dunlop A. J., Balcomb 
A. C., Day C. A., Treloar C., Bath N., Haber P. S., Dore 
G. J., Enhancing Treatment for Hepatitis C in Opioid 
Substitution Settings (ETHOS) Study Group. (2013): 
Assessment and treatment of hepatitis C virus infection 
among people who inject drugs in the opioid substitution 
setting: ETHOS study. Clinical infectious diseases : an 
official publication of the Infectious Diseases Society of 
America. 57 Suppl 2(suppl_2): S62-69.

3.	 Arain A., De Sousa J., Corten K., Verrando R., Thijs H., 
Mathei C., Buntinx F., Robaeys G. (2016): Pilot Study: 
Combining Formal and Peer Education with FibroScan 
to Increase HCV Screening and Treatment in Persons 
who use Drugs. J Subst Abuse Treat. 67: 44-49.

4.	 Arain A., Robaeys G., Stover H. (2014): Hepatitis C 



- 14 -

Heroin Addiction and Related Clinical Problems 21(2): 5-19

substitution therapy on mortality post-release from 
prison: retrospective data linkage study. Addiction. 
109(8): 1306-1317.

27.	 Degenhardt L., Peacock A., Colledge S., Leung J., 
Grebely J., Vickerman P., Stone J., Cunningham E. 
B., Trickey A., Dumchev K., Lynskey M., Griffiths P., 
Mattick R. P., Hickman M., Larney S. (2017): Global 
prevalence of injecting drug use and sociodemographic 
characteristics and prevalence of HIV, HBV, and HCV 
in people who inject drugs: a multistage systematic 
review. Lancet Glob Health. 5(12): E1192-E1207.

28.	 Dillon J. F., Lazarus J. V., Razavi H. A. (2016): Urgent 
action to fight hepatitis C in people who inject drugs in 
Europe. Hepatol Med Policy. 1(1): 2.

29.	 Dolan K., Wirtz A. L., Moazen B., Ndeffo-Mbah M., 
Galvani A., Kinner S. A., Courtney R., Mckee M., Amon 
J. J., Maher L., Hellard M., Beyrer C., Altice F. L. (2016): 
Global burden of HIV, viral hepatitis, and tuberculosis 
in prisoners and detainees. Lancet. 388(10049): 1089-
1102.

30.	 Dore G. J., Altice F., Litwin A. H., Dalgard O., Gane 
E. J., Shibolet O., Luetkemeyer A., Nahass R., Peng C. 
Y., Conway B., Grebely J., Howe A. Y., Gendrano I. N., 
Chen E., Huang H. C., Dutko F. J., Nickle D. C., Nguyen 
B. Y., Wahl J., Barr E., Robertson M. N., Platt H. L., 
Group C. E. C.-S. S. (2016): Elbasvir-Grazoprevir to 
Treat Hepatitis C Virus Infection in Persons Receiving 
Opioid Agonist Therapy: A Randomized Trial. Ann 
Intern Med. 165(9): 625-634.

31.	 Edlin B. R., Seal K. H., Lorvick J., Kral A. H., Ciccarone 
D. H., Moore L. D., Lo B. (2001): Is it justifiable to 
withhold treatment for hepatitis C from illicit-drug 
users? N Engl J Med. 345(3): 211-215.

32.	 El-Serag H. B. (2012): Epidemiology of viral hepatitis 
and hepatocellular carcinoma. Gastroenterology. 142(6): 
1264-1273 e1261.

33.	 Elsherif O., Bannan C., Keating S., Mckiernan S., Bergin 
C., Norris S. (2017): Outcomes from a large 10 year 
hepatitis C treatment programme in people who inject 
drugs: No effect of recent or former injecting drug use 
on treatment adherence or therapeutic response. PLoS 
One. 12(6): e0178398.

34.	 European Association for the Study of the Liver (2017): 
EASL recommendations on treatment of hepatitis C 
2016. Journal of hepatology. 66(1): 153.

35.	 European Centre for Disease Prevention and Control 
and European Montoring Centre for Drugs and Drug 
Addiction (2018): Public health guidance on active case 
finding of communicable diseases in prison settings.  
ECDC and EMCDDA, Stockholm and Lisbon.

36.	 European Centre Fro Disease Prevention and Control 
and the European Monitoring Centre for Drugs and Drug 
Addiction (2017): Systematic review on active case 
finding of communicable diseases in prison settings.  
ECDC, Stockholm.

37.	 European Monitoring Centre for Drugs and Drug 
Addiction (2016): Hepatitis C among drug users in 

cross-sectional survey of 25 countries. Harm Reduct J. 
15(1): 25.

15.	 Binswanger I. A., Blatchford P. J., Mueller S. R., Stern M. 
F. (2013): Mortality after prison release: opioid overdose 
and other causes of death, risk factors, and time trends 
from 1999 to 2009. Ann Intern Med. 159(9): 592-600.

16.	 Bonnington O., Harris M. (2017): Tensions in relation: 
How peer support is experienced and received in a 
hepatitis C treatment intervention. The International 
journal on drug policy. 47: 221-229.

17.	 Boonwaat L., Haber P. S., Levy M. H., Lloyd A. R. 
(2010): Establishment of a successful assessment and 
treatment service for Australian prison inmates with 
chronic hepatitis C. Med J Aust. 192(9): 496-500.

18.	 Bruggmann P., Blach S., Deltenre P., Fehr J., Kouyos 
R., Lavanchy D., Mullhaupt B., Rauch A., Razavi H., 
Schmid P., Semela D., Stoeckle M., Negro F. (2017): 
Hepatitis C virus dynamics among intravenous drug 
users suggest that an annual treatment uptake above 
10% would eliminate the disease by 2030. Swiss Med 
Wkly. 147(w14543): w14543.

19.	 Bruggmann P., Falcato L., Dober S., Helbling B., Keiser 
O., Negro F., Meili D., Study S. H. C. C. (2008): Active 
intravenous drug use during chronic hepatitis C therapy 
does not reduce sustained virological response rates in 
adherent patients. J Viral Hepat. 15(10): 747-752.

20.	 Bukten A., Stavseth M. R., Skurtveit S., Tverdal A., 
Strang J., Clausen T. (2017): High risk of overdose death 
following release from prison: variations in mortality 
during a 15-year observation period. Addiction. 112(8): 
1432-1439.

21.	 Burstow N. J., Mohamed Z., Gomaa A. I., Sonderup 
M. W., Cook N. A., Waked I., Spearman C. W., Taylor-
Robinson S. D. (2017): Hepatitis C treatment: where 
are we now? Int J Gen Med. 10: 39-52.

22.	 Chang Z., Lichtenstein P., Larsson H., Fazel S. (2015): 
Substance use disorders, psychiatric disorders, and 
mortality after release from prison: a nationwide 
longitudinal cohort study. Lancet Psychiat. 2(5): 422-
430.

23.	 Chen S. L., Morgan T. R. (2006): The natural history of 
hepatitis C virus (HCV) infection. Int J Med Sci. 3(2): 
47-52.

24.	 Cuadrado A., Llerena S., Cobo C., Pallas J. R., Mateo 
M., Cabezas J., Fortea J. I., Alvarez S., Pellon R., Crespo 
J., Echevarria S., Ayesa R., Setien E., Lopez-Hoyos 
M., Crespo-Facorro B., Aguero J., Chueca N., Garcia 
F., Calleja J. L., Crespo J. (2018): Microenvironment 
Eradication of Hepatitis C: A Novel Treatment Paradigm. 
Am J Gastroenterol: 1.

25.	 Cure S., Guerra I., Dusheiko G. (2015): Cost-
effectiveness of sofosbuvir for the treatment of chronic 
hepatitis C-infected patients. J Viral Hepat. 22(11): 
882-889.

26.	 Degenhardt L., Larney S., Kimber J., Gisev N., Farrell 
M., Dobbins T., Weatherburn D. J., Gibson A., Mattick 
R., Butler T., Burns L. (2014): The impact of opioid 



- 15 -

D. Crowley et al.: Hepatitis C treatment and prevention in PWID and prisoners: A narrative review of the extant literature

I. S. (2017): Elimination of hepatitis C virus infection 
among PWID: The beginning of a new era of interferon-
free DAA therapy. The International journal on drug 
policy. 47: 26-33.

50.	 Grebely J., Bryant J., Hull P., Hopwood M., Lavis Y., 
Dore G. J., Treloar C. (2011): Factors associated with 
specialist assessment and treatment for hepatitis C virus 
infection in New South Wales, Australia. J Viral Hepat. 
18(4): e104-116.

51.	 Grebely J., Dore G. J. (2017): Treatment of HCV in 
persons who inject drugs: Treatment as prevention. 
Clinical Liver Disease. 9(4): 77-80.

52.	 Hagan H., Pouget E. R., Des Jarlais D. C., Lelutiu-
Weinberger C. (2008): Meta-regression of hepatitis C 
virus infection in relation to time since onset of illicit 
drug injection: the influence of time and place. Am J 
Epidemiol. 168(10): 1099-1109.

53.	 Hajarizadeh B., Grebely J., Matthews G. V., Martinello 
M., Dore G. J. (2017): The path towards hepatitis C 
elimination in Australia following universal access to 
interferon-free treatments. Journal of Hepatology. 66(1): 
S291-S292.

54.	 Haridy J., Wigg A., Muller K., Ramachandran J., Tilley 
E., Waddell V., Gordon D., Shaw D., Huynh D., Stewart 
J., Nelson R., Warner M., Boyd M., Chinnaratha M. A., 
Harding D., Ralton L., Colman A., Liew D., Iyngkaran G., 
Tse E., Adelaide Liver G. (2018): Real-world outcomes 
of unrestricted direct-acting antiviral treatment for 
hepatitis C in Australia: The South Australian statewide 
experience. J Viral Hepat.

55.	 Harris M., Rhodes T. (2013): Hepatitis C treatment 
access and uptake for people who inject drugs: a review 
mapping the role of social factors. Harm Reduct J. 10(1): 
7.

56.	 He T., Li K., Roberts M. S., Spaulding A. C., Ayer T., 
Grefenstette J. J., Chhatwal J. (2016): Prevention of 
Hepatitis C by Screening and Treatment in U.S. Prisons. 
Ann Intern Med. 164(2): 84-92.

57.	 He T., Roberts M. S., Grefenstette J. J., Chhatwal J. 
(2014): Cost-Effectiveness of Hepatitis C Screening in 
United States Prisons: An Agent-Based Approach. Value 
in Health. 17(3): A37-A37.

58.	 Hedrich D., Alves P., Farrell M., Stover H., Moller L., 
Mayet S. (2012): The effectiveness of opioid maintenance 
treatment in prison settings: a systematic review. 
Addiction. 107(3): 501-517.

59.	 Hellard M., Sacks-Davis R., Gold J. (2009): Hepatitis 
C treatment for injection drug users: a review of the 
available evidence. Clinical infectious diseases : an 
official publication of the Infectious Diseases Society 
of America. 49(4): 561-573.

60.	 Hickman M., De Angelis D., Vickerman P., Hutchinson 
S., Martin N. K. (2015): Hepatitis C virus treatment 
as prevention in people who inject drugs: testing the 
evidence. Curr Opin Infect Dis. 28(6): 576-582.

61.	 Hope V. D., Eramova I., Capurro D., Donoghoe M. C. 
(2014): Prevalence and estimation of hepatitis B and C 

Europe: epidemiology, treatment and prevention.  
Publication Office of the European Union, Luxembourg.

38.	 European Monitoring Centre for Drugs and Drug 
Addiction (2018): Prevention and control of blood-borne 
viruse in prison settings: selected findings from ECDC 
and EMCDDA scientific guidance.  Publications Office 
of the European Union, Luxembourg.

39.	 Falade-Nwulia O., Suarez-Cuervo C., Nelson D. R., Fried 
M. W., Segal J. B., Sulkowski M. S. (2017): Oral Direct-
Acting Agent Therapy for Hepatitis C Virus Infection: A 
Systematic Review. Ann Intern Med. 166(9): 637-648.

40.	 Fazel S., Baillargeon J. (2011): The health of prisoners. 
Lancet. 377(9769): 956-965.

41.	 Fazel S., Bains P., Doll H. (2006): Substance abuse and 
dependence in prisoners: a systematic review. Addiction. 
101(2): 181-191.

42.	 Ford C., Bressan J. (2014): Ending the mass 
criminalisation of people who use drugs: a necessary 
component of the public health response to hepatitis C. 
BMC Infect Dis. 14 Suppl 6(6): S4.

43.	 Freeman A. J., Dore G. J., Law M. G., Thorpe M., Von 
Overbeck J., Lloyd A. R., Marinos G., Kaldor J. M. 
(2001): Estimating progression to cirrhosis in chronic 
hepatitis C virus infection. Hepatology. 34(4 Pt 1): 809-
816.

44.	 Giese C., Igoe D., Gibbons Z., Hurley C., Stokes S., 
Mcnamara S., Ennis O., O'donnell K., Keenan E., De 
Gascun C., Lyons F., Ward M., Danis K., Glynn R., 
Waters A., Fitzgerald M., Outbreak Control T. (2015): 
Injection of new psychoactive substance snow blow 
associated with recently acquired HIV infections among 
homeless people who inject drugs in Dublin, Ireland, 
2015. Euro surveillance : bulletin Europeen sur les 
maladies transmissibles = European communicable 
disease bulletin. 20(40): 2-7.

45.	 Gisev N., Shanahan M., Weatherburn D. J., Mattick R. 
P., Larney S., Burns L., Degenhardt L. (2015): A cost-
effectiveness analysis of opioid substitution therapy 
upon prison release in reducing mortality among people 
with a history of opioid dependence. Addiction. 110(12): 
1975-1984.

46.	 Gissel C., Gotz G., Mahlich J., Repp H. (2015): Cost-
effectiveness of Interferon-free therapy for Hepatitis C 
in Germany--an application of the efficiency frontier 
approach. BMC Infect Dis. 15(1): 297.

47.	 Gountas I., Sypsa V., Anagnostou O., Martin N., 
Vickerman P., Kafetzopoulos E., Hatzakis A. (2017): 
Treatment and primary prevention in people who inject 
drugs for chronic hepatitis C infection: is elimination 
possible in a high-prevalence setting? Addiction. 112(7): 
1290-1299.

48.	 Gower E., Estes C., Blach S., Razavi-Shearer K., 
Razavi H. (2014): Global epidemiology and genotype 
distribution of the hepatitis C virus infection. J Hepatol. 
61(1 Suppl): S45-57.

49.	 Grebely J., Bruneau J., Bruggmann P., Harris M., 
Hickman M., Rhodes T., Treloar C., Users I. N. O. H. 



- 16 -

Heroin Addiction and Related Clinical Problems 21(2): 5-19

73.	 Larney S., Peacock A., Leung J., Colledge S., Hickman 
M., Vickerman P., Grebely J., Dumchev K. V., Griffiths 
P., Hines L., Cunningham E. B., Mattick R. P., Lynskey 
M., Marsden J., Strang J., Degenhardt L. (2017): Global, 
regional, and country-level coverage of interventions to 
prevent and manage HIV and hepatitis C among people 
who inject drugs: a systematic review. Lancet Glob 
Health. 5(12): E1208-E1220.

74.	 Lazarus J. V., Sperle I., Maticic M., Wiessing L. (2014): 
A systematic review of Hepatitis C virus treatment uptake 
among people who inject drugs in the European Region. 
BMC Infect Dis. 14 Suppl 6(6): S16.

75.	 Lazarus J. V., Wiktor S., Colombo M., Thursz M., 
Foundation E. I. L. (2017): Micro-elimination. A path 
to global elimination of hepatitis C. J Hepatol. 67(4): 
665-666.

76.	 Leask J. D., Dillon J. F. (2016): treatment as prevention–
targeting people who inject drugs as a pathway towards 
hepatitis C eradication. Alimentary pharmacology & 
therapeutics. 44(2): 145-156.

77.	 Levy M. H., Larney S. (2015): The ethics of hepatitis C 
“treatment as prevention” among prisoners. Hepatology. 
61(1): 402-402.

78.	 Liu S., Watcha D., Holodniy M., Goldhaber-Fiebert J. 
D. (2014): Sofosbuvir-based treatment regimens for 
chronic, genotype 1 hepatitis C virus infection in U.S. 
incarcerated populations: a cost-effectiveness analysis. 
Ann Intern Med. 161(8): 546-553.

79.	 Lloyd A. R., Clegg J., Lange J., Stevenson A., Post 
J. J., Lloyd D., Rudge G., Boonwaat L., Forrest G., 
Douglas J., Monkley D. (2013): Safety and effectiveness 
of a nurse-led outreach program for assessment and 
treatment of chronic hepatitis C in the custodial setting. 
Clinical infectious diseases : an official publication 
of the Infectious Diseases Society of America. 56(8): 
1078-1084.

80.	 Ly K. N., Hughes E. M., Jiles R. B., Holmberg S. D. 
(2016): Rising mortality associated with hepatitis C virus 
in the United States, 2003–2013. Clinical infectious 
diseases. 62(10): 1287-1288.

81.	 Marco A., Esteban J. I., Sole C., Da Silva A., Ortiz J., 
Roget M., Sarriera C., Teixido N., Guerrero R. A., Cayla J. 
A. (2013): Hepatitis C virus reinfection among prisoners 
with sustained virological response after treatment for 
chronic hepatitis C. J Hepatol. 59(1): 45-51.

82.	 Marco A., Gallego C., Cayla J. A. (2014): Incidence 
of hepatitis C infection among prisoners by routine 
laboratory values during a 20-year period. PLoS One. 
9(2): e90560.

83.	 Martin N. K., Foster G. R., Vilar J., Ryder S., Cramp 
M. E., Gordon F., Dillon J. F., Craine N., Busse H., 
Clements A., Hutchinson S. J., Ustianowski A., Ramsay 
M., Goldberg D. J., Irving W., Hope V., De Angelis D., 
Lyons M., Vickerman P., Hickman M. (2015): HCV 
treatment rates and sustained viral response among 
people who inject drugs in seven UK sites: real world 
results and modelling of treatment impact. J Viral Hepat. 

infections in the WHO European Region: a review of data 
focusing on the countries outside the European Union 
and the European Free Trade Association. Epidemiology 
and infection. 142(2): 270-286.

62.	 Iversen J., Grebely J., Topp L., Wand H., Dore G., 
Maher L. (2014): Uptake of hepatitis C treatment among 
people who inject drugs attending N eedle and S yringe 
P rograms in A ustralia, 1999–2011. Journal of viral 
hepatitis. 21(3): 198-207.

63.	 Jones L., Atkinson A., Bates G., Mccoy E., Porcellato 
L., Beynon C., Mcveigh J., Bellis M. A. (2014): Views 
and experiences of hepatitis C testing and diagnosis 
among people who inject drugs: systematic review of 
qualitative research. The International journal on drug 
policy. 25(2): 204-211.

64.	 Jurgens R., Nowak M., Day M. (2011): HIV and 
incarceration: prisons and detention. J Int AIDS Soc. 
14(1): 26.

65.	 Kelk C. (1999): Recommendation No. R(98) 7 of the 
Committee of Ministers to Member States Concerning 
the Ethical and Organisational Aspects of Health Care 
in Prison. European Journal of Health Law. 6(3): 265-
278.

66.	 Khaw F. M., Stobbart L., Murtagh M. J. (2007): 'I just 
keep thinking I haven't got it because I'm not yellow': a 
qualitative study of the factors that influence the uptake 
of Hepatitis C testing by prisoners. BMC Public Health. 
7(1): 98.

67.	 Kutala B. K., Guedj J., Asselah T., Boyer N., Mouri F., 
Martinot-Peignoux M., Valla D., Marcellin P., Duval X. 
(2015): Impact of treatment against hepatitis C virus on 
overall survival of naive patients with advanced liver 
disease. Antimicrob Agents Chemother. 59(2): 803-810.

68.	 Lafferty L., Treloar C., Guthrie J., Chambers G. M., 
Butler T. (2017): Social capital strategies to enhance 
hepatitis C treatment awareness and uptake among men 
in prison. J Viral Hepat. 24(2): 111-116.

69.	 Larney S., Beckwith C. G., N D. Z., B T. M., Rich J. 
(2014): "Seek, test, treat and retain" for hepatitis C in 
the United States criminal justice system. Int J Prison 
Health. 10(3): 164-171.

70.	 Larney S., Gisev N., Farrell M., Dobbins T., Burns L., 
Gibson A., Kimber J., Degenhardt L. (2014): Opioid 
substitution therapy as a strategy to reduce deaths in 
prison: retrospective cohort study. BMJ Open. 4(4): 
e004666.

71.	 Larney S., Grebely J., Hickman M., De Angelis D., Dore 
G. J., Degenhardt L. (2015): Defining populations and 
injecting parameters among people who inject drugs: 
Implications for the assessment of hepatitis C treatment 
programs. The International journal on drug policy. 
26(10): 950-957.

72.	 Larney S., Kopinski H., Beckwith C. G., Zaller N. 
D., Montague B. T., Rich J. D. (2013): Incidence and 
prevalence of hepatitis C in prisons and other closed 
settings: results of a systematic review and meta-analysis. 
Hepatology. 58(4): 1215-1224.



- 17 -

D. Crowley et al.: Hepatitis C treatment and prevention in PWID and prisoners: A narrative review of the extant literature

95.	 Palumbo E. (2011): Pegylated interferon and ribavirin 
treatment for hepatitis C virus infection. Ther Adv 
Chronic Dis. 2(1): 39-45.

96.	 Platt L., Minozzi S., Reed J., Vickerman P., Hagan H., 
French C., Jordan A., Degenhardt L., Hope V., Hutchinson 
S., Maher L., Palmateer N., Taylor A., Bruneau J., 
Hickman M. (2017): Needle syringe programmes and 
opioid substitution therapy for preventing hepatitis C 
transmission in people who inject drugs. The Cochrane 
database of systematic reviews. 9: CD012021.

97.	 Polaris Observatory HCV Collaborators (2017): Global 
prevalence and genotype distribution of hepatitis C 
virus infection in 2015: a modelling study. Lancet 
Gastroenterol. 2(3): 161-176.

98.	 Post J. J., Arain A., Lloyd A. R. (2013): Enhancing 
assessment and treatment of hepatitis C in the custodial 
setting. Clinical infectious diseases : an official 
publication of the Infectious Diseases Society of America. 
57 Suppl 2(suppl_2): S70-74.

99.	 Public Health England (2018): Hepatitis C in the UK: 
2018 Report.   London.

100.	Puoti M., Foster G. R., Wang S., Mutimer D., Gane 
E., Moreno C., Chang T. T., Lee S. S., Marinho R., 
Dufour J. F., Pol S., Hezode C., Gordon S. C., Strasser 
S. I., Thuluvath P. J., Zhang Z., Lovell S., Pilot-Matias 
T., Mensa F. J. (2018): High SVR12 with 8-week and 
12-week glecaprevir/pibrentasvir therapy: An integrated 
analysis of HCV genotype 1-6 patients without cirrhosis. 
J Hepatol. 69(2): 293-300.

101.	Reau N. S. (2017): Pangenotypic regimens and the 
next generation hepatitis C virus therapy. Clinical Liver 
Disease. 9(6): 131-133.

102.	Redman J. S., Sterling R. K. (2018): Treating HCV in 
a Captive Audience: Eradication Efforts in the Prison 
Microenvironment. Am J Gastroenterol.

103.	Rhodes T., Harris M., Martin A. (2013): Negotiating 
access to medical treatment and the making of patient 
citizenship: the case of hepatitis C treatment. Sociol 
Health Illn. 35(7): 1023-1044.

104.	Rich Z. C., Chu C., Mao J., Zhou K., Cai W., Ma Q., 
Volberding P., Tucker J. D. (2016): Facilitators of HCV 
treatment adherence among people who inject drugs: a 
systematic qualitative review and implications for scale 
up of direct acting antivirals. BMC Public Health. 16(1): 
994.

105.	Roy E., Boudreau J. F., Boivin J. F. (2009): Hepatitis 
C virus incidence among young street-involved IDUs in 
relation to injection experience. Drug Alcohol Depend. 
102(1-3): 158-161.

106.	Rueger S., Bochud P. Y., Dufour J. F., Mullhaupt B., 
Semela D., Heim M. H., Moradpour D., Cerny A., 
Malinverni R., Booth D. R., Suppiah V., George J., Argiro 
L., Halfon P., Bourliere M., Talal A. H., Jacobson I. M., 
Patin E., Nalpas B., Poynard T., Pol S., Abel L., Kutalik 
Z., Negro F. (2015): Impact of common risk factors of 
fibrosis progression in chronic hepatitis C. Gut. 64(10): 
1605-1615.

22(4): 399-408.
84.	 Martin N. K., Hickman M., Miners A., Hutchinson S. 

J., Taylor A., Vickerman P. (2013): Cost-effectiveness 
of HCV case-finding for people who inject drugs via 
dried blood spot testing in specialist addiction services 
and prisons. BMJ Open. 3(8): e003153.

85.	 Martin N. K., Vickerman P., Brew I. F., Williamson J., 
Miners A., Irving W. L., Saksena S., Hutchinson S. J., 
Mandal S., O' Moore E., Hickman M. (2016): Is increased 
hepatitis C virus case-finding combined with current or 
8-week to 12-week direct-acting antiviral therapy cost-
effective in UK prisons? A prevention benefit analysis. 
Hepatology. 63(6): 1796-1808.

86.	 Martin N. K., Vickerman P., Dore G. J., Grebely J., Miners 
A., Cairns J., Foster G. R., Hutchinson S. J., Goldberg 
D. J., Martin T. C. S., Ramsay M., Consortium S.-H., 
Hickman M. (2016): Prioritization of HCV treatment in 
the direct-acting antiviral era: An economic evaluation. 
J Hepatol. 65(1): 17-25.

87.	 Martin N. K., Vickerman P., Dore G. J., Hickman 
M. (2015): The hepatitis C virus epidemics in key 
populations (including people who inject drugs, prisoners 
and MSM): the use of direct-acting antivirals as treatment 
for prevention. Curr Opin HIV AIDS. 10(5): 374-380.

88.	 Martin N. K., Vickerman P., Miners A., Foster G. R., 
Hutchinson S. J., Goldberg D. J., Hickman M. (2012): 
Cost-effectiveness of hepatitis C virus antiviral treatment 
for injection drug user populations. Hepatology. 55(1): 
49-57.

89.	 Martinello M., Grebely J., Petoumenos K., Gane E., 
Hellard M., Shaw D., Sasadeusz J., Applegate T. L., 
Dore G. J., Matthews G. V. (2017): HCV reinfection 
incidence among individuals treated for recent infection. 
J Viral Hepat. 24(5): 359-370.

90.	 Maru D. S., Bruce R. D., Basu S., Altice F. L. (2008): 
Clinical outcomes of hepatitis C treatment in a prison 
setting: feasibility and effectiveness for challenging 
treatment populations. Clinical infectious diseases : an 
official publication of the Infectious Diseases Society of 
America. 47(7): 952-961.

91.	 Micallef J. M., Kaldor J. M., Dore G. J. (2006): 
Spontaneous viral clearance following acute hepatitis 
C infection: a systematic review of longitudinal studies. 
J Viral Hepat. 13(1): 34-41.

92.	 Midgard H., Weir A., Palmateer N., Lo Re V., 3rd, Pineda 
J. A., Macias J., Dalgard O. (2016): HCV epidemiology 
in high-risk groups and the risk of reinfection. J Hepatol. 
65(1 Suppl): S33-S45.

93.	 Morris M. D., Brown B., Allen S. A. (2017): Universal 
opt-out screening for hepatitis C virus (HCV) within 
correctional facilities is an effective intervention to 
improve public health. Int J Prison Health. 13(3-4): 
192-199.

94.	 Nolan S., Dias Lima V., Fairbairn N., Kerr T., Montaner 
J., Grebely J., Wood E. (2014): The impact of methadone 
maintenance therapy on hepatitis C incidence among 
illicit drug users. Addiction. 109(12): 2053-2059.



- 18 -

Heroin Addiction and Related Clinical Problems 21(2): 5-19

108(7): 1296-1304.
116.	The Lancet (2016): GBD 2015: from big data to 

meaningful change. The Lancet. 388(10053): 1447.
117.	Thompson A. J. (2016): Australian recommendations 

for the management of hepatitis C virus infection: a 
consensus statement. Med J Aust. 204(7): 268-272.

118.	Turner K. M., Hutchinson S., Vickerman P., Hope V., 
Craine N., Palmateer N., May M., Taylor A., De Angelis 
D., Cameron S., Parry J., Lyons M., Goldberg D., Allen 
E., Hickman M. (2011): The impact of needle and syringe 
provision and opiate substitution therapy on the incidence 
of hepatitis C virus in injecting drug users: pooling of 
UK evidence. Addiction. 106(11): 1978-1988.

119.	Van Santen D. K., De Vos A. S., Matser A., Willemse 
S. B., Lindenburg K., Kretzschmar M. E., Prins M., De 
Wit G. A. (2016): Cost-Effectiveness of Hepatitis C 
Treatment for People Who Inject Drugs and the Impact 
of the Type of Epidemic; Extrapolating from Amsterdam, 
the Netherlands. PLoS One. 11(10): e0163488.

120.	Visconti A. J., Doyle J. S., Weir A., Shiell A. M., Hellard 
M. E. (2013): Assessing the cost-effectiveness of treating 
chronic hepatitis C virus in people who inject drugs in 
Australia. J Gastroenterol Hepatol. 28(4): 707-716.

121.	White B., Dore G. J., Lloyd A. R., Rawlinson W. D., 
Maher L. (2014): Opioid substitution therapy protects 
against hepatitis C virus acquisition in people who inject 
drugs: the HITS-c study. Med J Aust. 201(6): 326-329.

122.	Wiessing L., Ferri M., Belackova V., Carrieri P., 
Friedman S. R., Folch C., Dolan K., Galvin B., Vickerman 
P., Lazarus J. V., Mravcik V., Kretzschmar M., Sypsa V., 
Sarasa-Renedo A., Uuskula A., Paraskevis D., Mendao 
L., Rossi D., Van Gelder N., Mitcheson L., Paoli L., 
Gomez C. D., Milhet M., Dascalu N., Knight J., Hay 
G., Kalamara E., Simon R., Group E. W., Comiskey C., 
Rossi C., Griffiths P. (2017): Monitoring quality and 
coverage of harm reduction services for people who use 
drugs: a consensus study. Harm Reduct J. 14(1): 19.

123.	Wiessing L., Ferri M., Grady B., Kantzanou M., Sperle 
I., Cullen K. J., Group E. D., Hatzakis A., Prins M., 
Vickerman P., Lazarus J. V., Hope V. D., Mathei C. 
(2014): Hepatitis C virus infection epidemiology among 
people who inject drugs in Europe: a systematic review 
of data for scaling up treatment and prevention. PLoS 
One. 9(7): e103345.

124.	Woodall J., South J., Dixey R., De Viggiani N., Penson 
W. (2015): Expert views of peer-based interventions for 
prisoner health. Int J Prison Health. 11(2): 87-97.

125.	World Health Organization (2012): WHO, UNODC, 
UNAIDS technical guide for countries to set targets for 
universal access to HIV prevention, treatment and care 
for injecting drug users–2012 revision.

126.	World Health Organization (2016): Global Health 
Sector Strategy on Viral Hepatitis 2016-2021: Towards 
Eliminating Viral Hepatitis.  WHO, Geneva.

127.	World Health Organization (2016): Guidelines for the 
screening, care and treatment of persons with chronic 
hepatitis C infection: Updated version, April 2016.  

107.	Seeff L. B. (2009): The history of the "natural history" 
of hepatitis C (1968-2009). Liver international : official 
journal of the International Association for the Study of 
the Liver. 29 Suppl 1(s1): 89-99.

108.	Smith D. J., Combellick J., Jordan A. E., Hagan H. 
(2015): Hepatitis C virus (HCV) disease progression in 
people who inject drugs (PWID): A systematic review 
and meta-analysis. The International journal on drug 
policy. 26(10): 911-921.

109.	Soriano V., Sulkowski M., Bergin C., Hatzakis A., 
Cacoub P., Katlama C., Cargnel A., Mauss S., Dieterich 
D., Moreno S., Ferrari C., Poynard T., Rockstroh J. 
(2002): Care of patients with chronic hepatitis C and 
HIV co-infection: recommendations from the HIV–HCV 
International Panel. Aids. 16(6): 813-828.

110.	South J., Bagnall A., Hulme C., Woodall J., Longo R., 
Dixey R., Kinsella K., Raine G., Vinall-Collier K., Wright 
J. (2014): A systematic review of the effectiveness and 
cost-effectiveness of peer-based interventions to maintain 
and improve offender health in prison settings. Health 
Services and Delivery Research. 2(35).

111.	Stanaway J. D., Flaxman A. D., Naghavi M., Fitzmaurice 
C., Vos T., Abubakar I., Abu-Raddad L. J., Assadi R., 
Bhala N., Cowie B., Forouzanfour M. H., Groeger J., 
Hanafiah K. M., Jacobsen K. H., James S. L., Maclachlan 
J., Malekzadeh R., Martin N. K., Mokdad A. A., Mokdad 
A. H., Murray C. J. L., Plass D., Rana S., Rein D. B., 
Richardus J. H., Sanabria J., Saylan M., Shahraz S., So 
S., Vlassov V. V., Weiderpass E., Wiersma S. T., Younis 
M., Yu C., El Sayed Zaki M., Cooke G. S. (2016): The 
global burden of viral hepatitis from 1990 to 2013: 
findings from the Global Burden of Disease Study 2013. 
Lancet. 388(10049): 1081-1088.

112.	Stone J., Martin N. K., Hickman M., Hutchinson S. J., 
Aspinall E., Taylor A., Munro A., Dunleavy K., Peters 
E., Bramley P., Hayes P. C., Goldberg D. J., Vickerman 
P. (2017): Modelling the impact of incarceration and 
prison-based hepatitis C virus (HCV) treatment on 
HCV transmission among people who inject drugs in 
Scotland. Addiction. 112(7): 1302-1314.

113.	Surey J., Menezes D., Story A., Sanchez J. M., Cristiana 
O. A., Vickerman P., Cullen W., Lambert J. (2018): 
Community interventions and peer support for active 
case finding and treatment support for underserved 
populations with hepatitis C in the UK, Ireland, Romania 
and Spain as part of the HEPCARE programme. Journal 
of Hepatology. 68: S181-S182.

114.	Swan D., Long J., Carr O., Flanagan J., Irish H., 
Keating S., Keaveney M., Lambert J., Mccormick P. 
A., Mckiernan S., Moloney J., Perry N., Cullen W. 
(2010): Barriers to and facilitators of hepatitis C testing, 
management, and treatment among current and former 
injecting drug users: a qualitative exploration. AIDS 
Patient Care STDS. 24(12): 753-762.

115.	Taylor A., Munro A., Allen E., Dunleavy K., Cameron 
S., Miller L., Hickman M. (2013): Low incidence of 
hepatitis C virus among prisoners in Scotland. Addiction. 



- 19 -

D. Crowley et al.: Hepatitis C treatment and prevention in PWID and prisoners: A narrative review of the extant literature

Acknowledgements
None.

Role of the funding source
Authors state that this review was financed with in-

ternal funds.

Contributors
D.C., W.C., J.L., M.C.V.H., designed the study and 

wrote the protocol. D.C., managed the literature searches 
and analyses. D.C., undertook the statistical analysis, and 
all the authors discussed the results. D.C., wrote the first 
draft of the manuscript. All authors revised the last draft. 
All the authors contributed to, and have approved, the final 
manuscript.

Conflict of interest
All authors have no conflict of interest.

WHO, Geneva.
128.	World Health Organization (2017): Global hepatits 

report, 2017.  WHO, Geneva.
129.	World Health Organization Regional Office for Europe 

(2014): Prisons and Health.  WHO, Copenhagen.
130.	World Health Organization Regional Office for Europe 

(2017): Fact sheet-Hepatitis C in the WHO European 
Region.  WHO, Geneva.

131.	Yap L., Carruthers S., Thompson S., Cheng W., Jones 
J., Simpson P., Richards A., Thein H. H., Haber P., Lloyd 
A., Butler T. (2014): A descriptive model of patient 
readiness, motivators, and hepatitis C treatment uptake 
among Australian prisoners. PLoS One. 9(2): e87564.

132.	Zampino R., Coppola N., Sagnelli C., Di Caprio G., 
Sagnelli E. (2015): Hepatitis C virus infection and 
prisoners: Epidemiology, outcome and treatment. World 
J Hepatol. 7(21): 2323-2330.

Received and Accepted October 12, 2018




