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Abstract 

Background: People who use drugs (PWUD) are at high risk for hepatitis C virus (HCV) infection and its complica-
tions. Given the high prevalence rate of HCV in PWUD, the World Health Organization (WHO) emphasizes PWUD as a 
target population for HCV elimination. The introduction of pangenotypic direct acting antivirals (DAAs) greatly simpli-
fies HCV treatment, which encourages integration of HCV treatment in primary care. Facilitating low threshold HCV 
care for PWUD by implementing decentralized models is crucial for HCV elimination.

Aims: With this study we aim to (1) eliminate 90% of identified HCV infections in Dutch addiction care, using a 
decentralized PWUD-HCV care model, and (2) identify facilitators and barriers for successful implementation of the 
model using interviews.

Methods: We will perform a multicenter mixed-method study on HCV treatment in addiction care. In a prospective 
observational study we will examine HCV-related outcomes in PWUD receiving HCV treatment as part of addiction 
care. The primary outcome is viral elimination, defined as percentage of identified HCV positive patients cured with 
DAAs. In parallel, we will perform a qualitative study to explore facilitators and barriers for implementation of fully 
decentralized HCV-PWUD care. We will interview addiction care professionals and board members about their experi-
ence with HCV-care as part of addiction care.

Discussion: This study will show effectiveness of integration of HCV care within addiction care, and provide insight 
in facilitators and barriers to implement integrated HCV-addiction care. The results will provide recommendations for 
implementation and maintenance of the decentralized HCV pathway, which can facilitate scaling-up to contribute to 
reaching WHO HCV elimination goals.

Trial registration NCT05401136.
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Background
The World Health Organization has set ambitious goals 
to eliminate hepatitis C virus (HCV) as a public health 
threat, aiming at a 90% reduction of new HCV infec-
tions and a 65% reduction of HCV related mortality [1, 

Open Access

Addiction Science & 
Clinical Practice

*Correspondence:  daan.vondenhoff@radboudumc.nl

1 Department of Gastroenterology and Hepatology, Radboud University 
Medical Center, Geert Grooteplein Zuid 10, 6525 GA Nijmegen, The 
Netherlands
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-4567-2391
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13722-022-00350-1&domain=pdf


Page 2 of 7Von den Hoff et al. Addiction Science & Clinical Practice           (2022) 17:67 

2]. Disease progression models indicate only 24% of high-
income countries are on track for achieving these goals 
before 2030 at the current rate of diagnosis and treat-
ment [3, 4]. Expansion of efforts is therefore required.

One paramount strategy to reach HCV elimination 
goals is micro-elimination in specific target populations 
where HCV is prevalent, such as people who use drugs 
(PWUD). An estimated ~ 3,400 HCV RNA positive for-
mer and current injecting drug users remain in the Neth-
erlands, despite availability of free HCV care across the 
country [5]. Injecting drug users are a subpopulation of 
PWUD and prevalence in the total Dutch PWUD popu-
lation is currently unknown.

Studies indicate that HCV-infected PWUD may fre-
quently get lost in the HCV care chain from diagno-
sis, to initiation of treatment and follow-up [6]. Recent 
studies showed that a median of 50% of PWUD with 
HCV visit the HCV specialist after testing positive and 
subsequently only 53% of those initiate treatment [7]. 
Loss to follow up during (median 2.5%) and after treat-
ment (median 7.1%) were comparable to the general 
population [7]. Between 2013 and 2016 the Dutch HCV 
standard of care in addiction centers was evaluated and 
improved. Although major strides were made, linkage to 
hospital care and treatment remained as significant barri-
ers due to DAA restrictions [8].

Over the past decade, DAA therapy became widely 
available and is now standard care globally. Recently, the 
use of pangenotypic DAAs, which bypass genotyping 
and simplify therapy choice, were recommended by both 
American Association for the Study of Liver Diseases 
(AASLD) and European Association for the Study of the 
Liver (EASL) [9, 10]. Furthermore, evaluation of liver 
fibrosis can be done using non-invasive, inexpensive and 
reliable biomarker panels, further reducing complexity of 
HCV care and burden for patients [10]. As a result, ini-
tiatives to offer decentralized HCV care for PWUD have 
been studied. A recent meta-analysis showed increasing 
linkage to care, with increasing levels of decentralization 
[11]. With full decentralization, HCV testing and treat-
ment at the same site, showed the highest linkage to care 
of 72%, whereas without decentralization this was only 
47%. Treatment uptake rate showed similar results [11]. 
Successful implementation of decentralized pathways are 
therefore the next step in achieving HCV elimination in 
PWUD [12, 13].

Previous studies have examined challenges in imple-
mentation of HCV care for PWUD outside of the hospital 
care setting [14–17]. Linkage to HCV care in PWUD may 
be reduced as a result of poor venous access due to dam-
aging effects of intravenous drug use which precludes 
laboratory monitoring of treatment. A recent qualitative 
telephone interview study in general practitioners who 

prescribe opioid agonist therapy and addiction care spe-
cialists also identified logistic barriers like lack of testing 
on-site, and difficulty in liver fibrosis assessment [18]. 
There remains a need for addiction care focused research 
emphasizing residual local barriers, for instance stigma-
tization and lack of support for task shifting at manage-
ment level. Nurses also play a vital role in addiction care, 
their perspectives are lacking in literature.

Dutch addiction care is provided through an integrated 
trajectory and joins government, municipality, justice 
system and health service providers with common goals 
of public order as well as public health and quality of care 
and treatment. Addiction care centers are a part of men-
tal healthcare and deliver care that targets specific popu-
lations, provide outreach, night shelters, outpatient- and 
inpatient addiction treatment facilities. In addition, these 
institutions provide and coordinate reintegration pro-
jects, daytime activities, education and harm reduction 
(i.e. needle exchange programs) [19].

We aim to evaluate the effectiveness and feasibility of 
the HCV: Chain of Addiction Care project, which decen-
tralizes HCV care in Dutch addiction care. This mixed-
method study consists of (1) an observational study to 
explore its effectiveness in achieving 90% hepatitis C 
elimination, and (2) a qualitative study to explore facilita-
tors and barriers for its implementation.

Methods
Study design
This mixed-method study consists of two parts. Part 1 is 
a multi-center observational cohort study that will study 
the effectiveness of the structured implementation of 
CAC in a PWUD population receiving addiction care. 
Part 2 is a qualitative study using semi-structured inter-
views regarding addiction care professionals’ personal 
perspective on barriers and facilitators for implemen-
tation of the CAC pathway. We will focus on addiction 
care specialists and nurses, as well as board members in 
addiction care as all play a vital role in successful imple-
mentation of decentralization projects. The interviews 
will either take place face-to-face or digitally using a 
videoconferencing platform. The interviews will be audio 
recorded and transcribed verbatim. The mixed-method 
design will be integrated into the RE-AIM framework to 
allow for evaluation using a well-established method for 
implementing community-based health interventions. 
The RE-AIM framework facilitates the translation of 
research to practice with attention for contextual factors, 
as opposed to only efficacy or effectiveness [20]. RE-AIM 
involves evaluation in five dimensions (Reach, Effective-
ness, Adoption, Implementation, Maintenance), resulting 
in a more explicit description of the strategy. RE-AIM has 
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been used extensively in over 450 publications on study 
planning or intervention evaluation [21].

The chain of addiction care (CAC) project
The CAC pathway is a new approach to HCV care in the 
Dutch addiction care setting, in line with regular HCV 
care guidelines [9, 10]. All five addiction care organiza-
tions in the Nijmegen Institute for Scientist-Practitioners 
in Addiction (NISPA) collaboration will be invited to par-
ticipate but we will also reach out to other major addic-
tion care organizations to achieve nationwide coverage. 
All centers will be invited within a timeframe of two 
months. There will be no financial compensation for par-
ticipation, however participation will include free educa-
tion on hepatitis C. We anticipate that at least four out 
of five NISPA organizations and at least two non-NISPA 
organizations will participate. We will focus on centers 
that provide outpatient care, outreaching care or metha-
done posts, as these settings will contain most patients 
at risk for bloodborne infections and be suitable to pro-
vide hepatitis C care. Unfortunately, inpatient hepatitis 
C treatment is not currently reimbursed in the Neth-
erlands. All phases of HCV care tasks are shifted to the 
addiction care physicians (ACP) and nurses, from case 
finding in patients with a risk for bloodborne infections 
to counselling, testing, treatment and follow-up. Patients 
at risk who visit the participating centers will be educated 
on viral hepatitis and HIV and motivated to undergo ven-
ipuncture. In the majority of patients, pangenotypic DAA 
treatment will be provided by the ACP after evaluation of 
biomarker panels (Fig. 1).

CAC is a project that is part of the portfolio that is 
offered by HepNed, a collaboration between hepatolo-
gists and infectious disease physicians. HepNed coor-
dinated the nationwide hepatitis C retrieval program 
CELINE [22]. During the CAC project, as addiction care 
teams are familiarized with HCV care, a HepNed expert 
is available for advice and instruction. In some cases 
treatment provided by a viral hepatitis expert is pre-
ferred: in patients with co-infection hepatitis B or HIV, 
renal impairment (eGFR < 30  ml/min/1.73m2) and in 
patients who previously failed DAA therapy or patients 
who present with decompensated cirrhosis (Child–
Pugh B and C). In case of advanced fibrosis or compen-
sated cirrhosis (Fib-4 > 3,25 and Child–Pugh A), patients 
receive hepatitis C treatment in addiction care and are 
simultaneously referred for fibrosis analysis and cirrhosis 
follow-up in secondary care. Patients who fail treatment 
will be referred to specialist care. After completing the 
treatment, patients will be counselled and reintroduced 
into established health screening programs. Patients with 
an HCV reinfection will be treated as new patients and 
can be treated on-site again.

Implementation requires a dynamic and tailored 
approach to the local situation in the individual addic-
tion care center based on variation in availability of on-
site venipuncture, outreaching healthcare providers 
and existing collaborations with viral hepatitis experts. 
Derived from barriers found in previous studies, CAC 
interventions include DAA provision in methadone dis-
tribution posts and a limit to excess blood withdrawals by 
testing in combination with health screenings and imple-
mentation of reflex HCV-RNA testing.

Study population
In Part 1 addiction care physicians will invite consecu-
tive people who inject(ed) drugs or have other risk fac-
tors for HCV infection and who visit the CAC addiction 
care centers to participate. In order to be eligible for this 
study, a subject must be aged 18 years or older and able 
and willing to give informed consent. For the duration of 
the project, as many patients as possible will be included. 
There are no exclusion criteria for this study. Patients will 
be followed-up until the end of their HCV care journey. 
Since the CAC pathway is standard care in a decentral-
ized setting, no comparison group can be formed. In part 
2 we will invite addiction care physicians, nurses and 
addiction care policy makers employed both in centers 
participating in CAC and centers who do not.

Study outcomes
The primary outcome in part 1 is HCV viral elimina-
tion, defined as percentage of patients that achieved SVR 
among identified HCV RNA positive patients. Second-
ary outcomes are total number of patients tested, preva-
lence of HCV antibody and RNA positivity among tested 
patients, fibrosis stage in HCV positive patients as found 
by FIB-4 and/or Child–Pugh scores, decentralized treat-
ment initiation rate, treatment completion, sustained 
virologic response rate and referral. The main study out-
comes for part 2 are the barriers and facilitators contrib-
uting to (un)successful implementation of the HCV care 
pathway for PWUD in the Netherlands.

Data collection and management
The main study parameters collected are: acceptance rate 
of (on-site) testing, HCV prevalence, treatment accept-
ance rate, sustained virologic response (SVR) rates and 
re-infection rates. Furthermore, we will collect data on 
patient characteristics such as sex, age, history of drug 
use, medical history and comorbidities (including previ-
ous HCV infection and treatment), concomitant medica-
tion and available HCV-related clinical data (e.g. other 
risk factors, blood test results, liver fibrosis stage). All 
these parameters are stored in the electronic patient files 
by the patient’s treatment team as part of standard care. 



Page 4 of 7Von den Hoff et al. Addiction Science & Clinical Practice           (2022) 17:67 

Data will then be collected anonymously by a member of 
the research staff according to the medical code of con-
duct [23]. A validated and GCP compliant data manage-
ment program, CastorEDC, will be used for central data 
storage.

Interview recordings in part 2 of the study will be 
anonymized and used solely by the researches. The 
interview guide will address the following topics: pre-
ferred role of addiction center in HCV care: specifically 
for diagnosis, treatment and follow-up; experience and 
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Fig. 1 CAC flowchart *decompensated cirrhosis as indicated by FIB-4 score (> 3.25) and Child–Pugh score B or C; compensated cirrhosis as 
indicated by FIB-4 score (> 3.25) and Child–Pugh score A
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viewpoint on fully decentralized HCV care; real and 
anticipated barriers and facilitators for successful and 
sustainable implementation. Interviewee data collected 
includes participant characteristics such as sex, age, 
occupation and years of experience.

Analysis
For the quantative study (part 1) we will use descrip-
tive statistics. Primary and secondary endpoints, as well 
as baseline patient characteristics will be presented as 
percentages, means (± SD) or medians (IQR), depend-
ing on the variable and its distribution. No sample size 
is recorded as this is an observational prospective cohort 
study without a comparison group. All analyses will be 
performed using the statistical package SPSS, version 
25.0 (SPSS Inc. Chicago, IL, USA).

In the qualitative study (part 2), Braun and Clarke’s 
approach to thematic analysis will be used to identify 
common themes across the interview transcripts [24]. 
The analysis will involve a six-phase process: familiariza-
tion with the transcripts, coding, searching for themes, 
reviewing themes, defining and naming themes and writ-
ing. The coding process will be data driven, in which cod-
ification is performed following an inductive method and 
themes are constructed from the data. Each transcript 
will be coded in pairs of 2 researchers. Qualitative the-
matic analysis will be performed using ATLAS.ti v9.1.6.

Ethics
The Research Ethics Committee Arnhem-Nijmegen has 
waived formal ethical approval for this study, indicat-
ing it is not included in the Medical Research Involving 
Human Subjects Act. Eligible patients will be informed 
about the study by a member of the treatment team in 
the standard care pathway. While regular care contin-
ues as planned, patients are given sufficient time to con-
sider participation in the study. Informed consent will be 
obtained before the collection of data by the coordinat-
ing researchers. Patients will be followed-up until the end 
of this study or until they withdraw consent. Due to the 
observational character of this study, participation poses 
no burden or risk for the participants. Participation leads 
to evaluation and may lead to improvement of the hepa-
titis care in addiction care facilities in the future, which 
benefits patients. Patients who decline participation in 
this study will still be offered access to onsite HCV care if 
the addiction care team can provide it.

Discussion
HCV viral elimination in line with WHO goals is within 
reach [4]. Micro-elimination efforts in target popula-
tions like PWUD are essential in countries with a low 
HCV prevalence in the general population like the 

Netherlands. This study aims to test a decentralization 
model tailored to population and system needs, aimed to 
integrate HCV care within addiction care, with the spe-
cific objectives to (1) test effectiveness in achieving 90% 
elimination viral elimination rates; and (2) explore facili-
tators and barriers for implementation of decentralized 
HCV care within addiction care.

Efficient, low-threshold treatment for HCV-infected 
PWUD is one strategy of HCV-micro-elimination to 
reduce the human reservoir of HCV and contribute to 
HCV elimination goals of the WHO [25]. The findings of 
this study will strengthen the evidence base for decentral-
ized HCV-care within addiction care. Furthermore, iden-
tification of facilitators and barriers for implementation 
of a decentralized HCV-care model within addiction care 
can identify best practices and feed into a blueprint to 
support scaling-up of HCV care decentralization. Thus, 
the current study will contribute to achieving WHO 
HCV elimination goals.

We make use of the RE-AIM framework to system-
atically evaluate all necessary dimensions for successful 
implementation of decentralized HCV care. It has to be 
acknowledged that commonly not all dimensions of the 
RE-AIM framework are covered within a single study. 
This also applies to the current study, where research 
objective one provides information on both reach and 
effectiveness of the intervention in real life, and the quali-
tative research objective two will mainly provide infor-
mation on implementation (see Table  1). If successful, 
future studies should explore maintenance of decentral-
ized HCV care within addiction care.

This study has multiple strengths. First, its nationwide 
implementation in different addiction care settings will 
ensure a heterogenic PWUD study population, increasing 
generalizability of findings. This allows us to translate our 
results to other addiction care facilities both in the Neth-
erlands and other countries. Second, the mixed method 
design of this study allows for observational outcomes to 
be substantiated by qualitative findings that provide more 
in-depth information and understanding of the quantita-
tive observations. Lastly, CAC efforts are guided by an 
experienced interdisciplinary team of behavioral scien-
tists, addiction care experts, and viral hepatitis experts 
through HepNed. This will grant a unique opportunity to 
bridge the gap between addiction care and hospital care.

A limitation of this study is the lack of a control group, 
as the CAC pathway utilizes standard of care treatment. 
Also, we believe it would be unethical to deny patients 
in a control group safe and effective decentralized treat-
ment, given the current evidence for decentralization of 
HCV care. Another limitation is that the ‘maintenance’ 
dimension of the RE-AIM model is beyond the scope of 
the study. The timeframe for this study does not include 
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long-term follow-up. However, we do aim to establish 
low threshold communication between local hospitals 
and participating addiction care centers to fully integrate 
decentralized HCV care in the long-term. We therefore 
suggest to evaluate the long-term effect and adherence to 
implemented decentralized care models in future stud-
ies. Finally, it is important to note that not all PWUD 
seek care. In a field work study conducted in 2013, of 
401 problematic opioid users (regular use with either 
criminal activity, comorbid psychiatry, or unstable life-
style) 79.2% reported to have received addiction care in 
2012. Based on this finding they estimated the size of the 
problematic opioid user population in the Netherlands at 
14,000, a decline of 21% compared to 2009 [26]. Trends 
of problematic opioid use in addiction care in the Neth-
erlands has since declined further, also their average age 
continues to rise, which indicates a minimal influx of 
new patients [27].  This means that there is a treatment 
gap, potentially hindering the reach of our intervention. 
However, given these findings our intervention within 
addiction care would still reach the majority of our target 
population.

To summarize, we will describe the nationwide imple-
mentation of CAC, a decentralized HCV care model for 
PWUD in the Netherlands. The study is aligned along the 
RE-AIM framework, aiming to contribute to HCV elimi-
nation among PWUD. Using a mixed methods approach, 
this study will substantiate current evidence for fully 
decentralized HCV-care, integrated in addiction care, 
and provide insights in potential facilitators and barriers 
for implementation and scaling-up of this decentralized 
HCV-treatment approach. This will contribute to achiev-
ing WHO hepatitis C elimination goals worldwide.
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Table 1 Methods and endpoints in the RE-AIM framework

a Maintenance is beyond the scope of this study but will be the focus of future studies

Quantative study endpoints: HCV care pathway (part 1) RE-AIM  dimensiona Qualitative study endpoints: barriers 
and facilitators (part 2)

• Demographics of population
 • Proportion of population tested

Reach • Individual reasons for not participating
• Recruitment of patients
• Willingness to participate

• Viral elimination rate Effectiveness –
• Proportion of centers participating Adoption • Willingness to initiate the program

• Secondary HCV care endpoints (treatment uptake, comple-
tion)
• Referral to hospital
• Loss to follow up
• Adherence

Implementation • Strategies to improve implementation
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