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Samenvatting 

Hoofdstuk 1 

Dit hoofdstuk geeft achtergrondinformatie over HCV epidemiologie, virologie, 

verloop van de infectie, diagnose, behandeling, HCV management van intrave-

neus drug gebruikers en bespreekt ten slotte de doelstellingen van de uitge-

voerde studies. 

 

Hoofdstuk 2 

Dit hoofdstuk beschrijft een prospectieve multicenter cohort studie in België. Het 

doel van de studie was om kenmerken van de HCV geïnfecteerde cliënten van 

substitutie behandelingsklinieken te identificeren en om mening van de behan-

delende artsen omtrent HCV behandeling (pegylated interferon en ribavirine) te 

bepalen. De meerderheid (90%) van de deelnemers wilden HCV behandeling 

krijgen. Anderzijds was maar 43% geschikt voor behandeling volgens de behan-

delende artsen en in 6% HCV behandeling was aangewezen. 

 

Hoofdstuk 3 

Dit hoofdstuk geeft de resultaten weer van een retrospectieve studie waarbij 

uitkomst van HCV behandeling werden vergeleken tussen injecterende drug 

gebruikers en niet-injecterende drug gebruikers die behandeld werden met 

telaprevir of boceprevir in combinatie met pegylated interferon en ribavirine. Het 

klaren van de virus was gelijkaardig in de twee groepen. 

 

Hoofdstuk 4 

Dit hoofdstuk bespreekt een gerandomiseerde en gecontroleerde studie. In deze 

studie bestudeert men de invloed van een interventie, bestaande uit formele 

informatie en peer educatie gecombineerd met FibroScan meting, op HCV kennis 

en bereidheid voor HCV screening en behandeling in drug gebruikers.  
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De interventie verbeterde de HCV kennis in druggebruikers, maar resulteerde 

niet in stijging van bereidheid tot HCV screening en behandeling.  

 

Hoofdstuk 5 

Dit hoofdstuk bespreekt een internationale retrospectieve studie. In deze studie 

vergelijkt men het resultaat van HCV behandeling (pegylated interferon en riba-

virine) tussen behandelingscentra waarbij addictie behandeling en HCV behan-

deling plaatsvindt op dezelfde locatie/onder één dak of niet onder één dak. Vol-

gens de resultaten van deze studie is een setting die onder één dak werkt niet 

beter/superieur dan settingen die niet onder één dak werken.  

 

Hoofdstuk 6 

Dit overzichtsartikel bespreekt HCV voorkomen, transmissie, screening en be-

handeling in gevangenissen. Er werden aanbevelingen geformuleerd om hepati-

tis C preventie, screening en behandeling in gevangenissen te verbeteren. 

 

Hoofdstuk 7 

De algemene discussie bespreekt eerst recente richtlijnen/aanbeveling om de 

“HCV care cascade” te verbeteren. Dan wordt de HCV zorg in België besproken. 

Daarna, worden de bevindingen van de uitgevoerde studies, die in hoofdstukken 

2 tot 5 worden besproken, in een bredere context bekeken. Tot slot, wordt de 

HCV zorg in België besproken en een aantal suggesties/aanbevelingen voorge-

steld om de HCV zorg in België te verbeteren. 

  



IX 
 

Summary 

Chapter 1 

This chapter provides background information related to the HCV epidemiology, 

virology, natural history, diagnosis, treatment and HCV management in persons 

who injected drugs. At the end of this chapter, the aims of the performed stud-

ies are summarised. 

 

Chapter 2 

In this chapter a prospective multicentre cohort study in Belgium is described. 

This study investigated the characteristics of the clients of an opioid substitution 

treatment clinics infected with HCV and patients’ and physicians’ opinion regard-

ing HCV treatment (Pegylated interferon and ribavirin).  

Among the participants, the majority (90%) was willing to receive the antiviral 

treatment for HCV. Whereas, 43% was suitable for treatment in physician’s 

opinion and in only 6% HCV treatment was recommended.  

 

Chapter 3 

In this chapter the results of a retrospective study are presented. This study 

compared the outcome of HCV treatment among PWID and non-PWID patients 

who received treatment with telaprevir or boceprevir combined with Pegylated 

interferon and ribavirin. 

The treatment outcome, sustained viral response rates, were similar in the two 

groups. 

 

Chapter 4 

This chapter discusses a randomized and controlled study. This study evaluated 

the influence of an intervention, combining formal and peer education with Fi-

broScan measurement, on HCV-related knowledge and willingness for HCV 

screening and treatment among persons who use drugs.  



X 
 

The intervention improved HCV knowledge among persons who use drugs, but 

did not accomplish a higher uptake for screening and treatment. 

 

Chapter 5 

This chapter discusses an international retrospective study. In this study, the 

outcome of HCV treatment (Peg-interferon and ribavirin), provided in a setting 

working under one roof to treat addiction and HCV, was compared with settings 

not working under one roof. According to these results a setting under one roof 

is not superior to the other two settings. 

 

Chapter 6 

This review discusses the HCV prevalence, transmission, screening and treat-

ment in prisons. In this review article, recommendations are formulated to im-

prove hepatitis C prevention, screening and treatment in prisons. 

 

Chapter 7 

The general discussion first discusses recent guidelines/recommendations to 

improve HCV care cascade. Then, the HCV care in Belgium is discussed. Subse-

quently, the findings of the performed studies, discussed in chapters 2 to 5, are 

discussed in a broader context. Next, the situation and the ways to improve of 

HCV care in Belgium are discussed. Finally, the HCV care in Belgium is discussed 

and some suggestions/recommendations to improve HCV care in Belgium are 

presented. 
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Chapter 1 

 

 

 

General introduction 
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1.1 The HCV epidemic 

Worldwide, approximately 115 million (1.6% world population) persons are anti-

hepatitis C antibody (anti-HCV) positive and 71 million (1% of world population) 

individuals have chronic hepatitis C virus (HCV) infection. (1, 2) HCV was first 

identified in 1989 by Choo et al. (3) as a non-A, non-B type hepatitis virus, 

mainly transmitted through blood transfusions. Soon after this discovery in 

1991, the first generation assays for anti-HCV became available. This allowed for 

screening of blood donors, leading to a dramatic decrease of post-transfusion 

HCV infection in developed countries. (4) Prevalence of HCV infection among 

persons who inject drugs (PWID) is much higher than among the general 

population. The prevalence of anti-HCV is 67% among PWID globally and 

approximately 10 million PWID were anti-HCV positive in 2010. (5) A review 

published in 2017 estimated that in 2015 globally (in the population aged 15-64) 

an estimated 15.6 million people injected drugs and 52∙3% of current PWID 

have been exposed to hepatitis C (anti-HCV positive), equating to 8∙2 million 

people. (6) 

 

The epidemic of HCV infection in Europe is continuously changing due to the 

change in epidemiological parameters such as prevalence, incidence, transmis-

sion patterns and genotype (GT) distribution. Increased blood transfusion safety, 

improvement of healthcare conditions and continuous expansion of intravenous 

(IV) drug use and immigration are the main reasons for this change. (7) A study 

published in 2014 estimated that the anti-HCV prevalence in the general popula-

tion was 0.9% (3.7/425 million) in Western Europe, 1.3% (1.5/119 million) in 

Central Europe and 3.3% (6.8/207 million) in Eastern Europe. (1) In these Eu-

ropean regions, 70-80% of the anti-HCV positive population is viremic. (1) A 

systemic review of literature published during 2005–2015 evaluating HCV preva-

lence among at risk groups in Europe found the highest prevalence of anti-HCV 

among people in prison (4.3% - 86.3%) and PWID (13.8% - 84.3%) followed by 

men who have sex with men (MSM) (0.0% - 4.7%). (8) 
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The seven HCV GTs and their subtypes show a diverse global distribution. Geno-

type 1 is most common and GT 1, 2 and 3 have a broad geographical distribu-

tion while GT 4, 5 and 6 are prevalent in specific regions. Genotype 4 is mainly 

present in Africa and the Middle East. Genotype 5 and 6 are predominantly 

found in South Africa and Southeast Asia. Genotype 7 is found in central African 

immigrants in Canada (9, 10) 

Although HCV is curable in the majority of cases, it causes nearly half a million 

deaths each year. (11) HCV infection is a growing global health challenge as 

treatment uptake within the PWID, the main risk group, remains low even 

though it would prevent further morbidity and mortality. (12) 

1.2 Virology 

The hepatitis C virus belongs to the family of Flaviviridae, genus Hepacivirus and 

is an enveloped positive-stranded RNA virus. The viral genome is translated into 

a polypeptide which is then processed into ten mature proteins. The N-terminus 

holds the structural core protein (C) and envelope proteins E1 and E2 which are 

highly glycosylated and play a role in cell entry. The C-terminus holds the non-

structural (NS) proteins NS3, NS4A, NS4B, NS5A and NS5B. The NS3 protein is 

an HCV protease, which disrupts the interferon and toll-like receptor 3 signaling 

pathways. The NS4A protein acts as a co-factor for the NS3 protease and the 

small NS4B is a protein required for the recruitment of other viral proteins. 

NS5A is needed for viral replication and NS5B is an RNA polymerase, which lacks 

proofreading and error correction mechanisms. In between the N- and C-

terminus are two most likely non-structural proteins (p7 and NS2). The p7 pro-

tein serves as a signal sequence for the translocation of the NS2 protein to the 

endoplasmatic reticulum and is also essential for particle assembly and the re-

lease of infectious virions. The NS2 protein is then further cleaved and becomes 

a transmembrane protein responsible for viral replication. (13) 
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A chronic infection is the result of rapid virus production, a lack of a T-cell im-

mune response and continuous cell-to-cell spread. This rapid production, in ad-

dition to a lack of error proofreading by the viral RNA polymerase NS5B, causes 

the viral genome to mutate frequently, resulting in seven different GTs (num-

bered 1 through 7) and multiple subtypes (e.g., 1a, 1b, 2a, …). (10, 14) The 

heterogeneity of the hepatitis C virus has made the search for a vaccine chal-

lenging and to date, none is available.  

There are different reasons why the development of a prophylactic vaccine is 

very important. For example HCV treatment does not provide protection against 

reinfection and treatment in later stages does not reverse all disease/liver dam-

age. (15) Barriers for vaccine development include virus diversity, lack of animal 

models for testing vaccines, and our incomplete understanding of protective 

immune responses. (16, 17) The vaccine development strategies mainly aimed 

at either producing broadly neutralizing antibodies that would neutralize the 

infectivity of the virus or generating potent virus-specific CD4 and CD8 T cells 

that can eliminate infected hepatocytes. (17) Different vaccine regimens have 

been tested over the years. Two vaccines were able to reach human trials. The 

first is a recombinant form of the virus envelope glycoproteins E1 and E2 aimed 

at inducing neutralizing antibodies and CD4 helper T cells. (18, 19) The second 

is a viral vector-based vaccine encoding non-structural proteins of the virus 

(NS3-NS5). (20) This vaccine regimen was shown to induce high frequencies of 

virus-specific polyfunctional CD4 and CD8 T cells in healthy volunteers and is 

currently in phase 2 clinical trials in PWIDs. (21) Results of this clinical trial are 

pending. 
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1.3 Natural history of HCV infection 

1.3.1 Routes of transmission 

The hepatitis C virus is primarily transmitted through blood-to-blood contact. In 

different areas of the world or countries, the importance of the risk factors is 

different.  

Blood transfusions remain a dominant source of infection in developing countries 

where systematic HCV testing in blood products has not been introduced. (4) In 

developing countries iatrogenic exposure, mainly unsafe therapeutic injection 

practices, are responsible for most infections. In developed countries injection 

drug use is the major risk factor for HCV infection. (4) Among PWID HCV is not 

only transmitted through sharing of syringes and needles but also other injecting 

paraphernalia such as spoons, filters and rinse water. (22) Non-injecting drug 

use is associated with a higher risk of HCV infection. A possible way of HCV 

transmission in such cases is through intranasal transmission by using contami-

nated drug sniffing paraphernalia such as straws, used to snort cocaine, heroin, 

and other powdered drugs. (23, 24) 

Recent reports also highlight the transmission of HCV infection among Human 

immunodeficiency virus (HIV) infected men who have sex with men. (25, 26) 

Other risk factors for HCV infection include occupational exposure, birth from an 

infected mother, solid organ transplantation from an infected donor, 

haemodialysis, household exposure and intranasal cocaine use as well as any 

other activities involving exposure to blood products through tattooing, body-

piercing, acupuncture, cosmetic procedures or sharing cottons or other injecting 

paraphernalia. (27) 

The estimated risk for infection after a needlestick or cut exposure to HCV-

infected blood is approximately 1.8%. In the case of HIV and hepatitis B virus 

(HBV) this risk of infection is 0.3% and 6%-30%, respectively. (28) 
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1.3.2 Hepatitis C disease progression and mortality 

Acute HCV infections are clinically silent in 70%-85% of infected individuals. (9) 

The symptomatic onset ranges from 2 to 12 weeks after exposure and symp-

toms may include malaise, weakness, anorexia and jaundice. (9, 12) 

 

The HCV infection is considered to be chronic if an acute HCV infection persists 

and HCV RNA can be detected in the blood at least 6 months after onset. Clear-

ance of acute HCV infection occurs in 15–45% and the remaining 55-85% will 

develop a chronic HCV infection (Figure 1.1).(29) According to a systematic re-

view by Wiessing et al. (2014) among HCV ab+ PWID in Europe the level of 

chronic infection ranged between 53% and 97% with a median of 72%. (30) 

The viral clearance is affected by many factors, including age at the time of in-

fection, gender, ethnicity, duration of drug use, immunosuppression, etc. (9, 12)  

 

HCV-related liver disease gradually advances from chronic HCV infection to sev-

eral stages of fibrosis (METAVIR fibrosis score F1 to F3). Cirrhosis (F4) will de-

velop in 20% to 30% of patients after 20-30 years (31) and eventually hepato-

cellular carcinoma (HCC) develops in 1% to 4% of the patients with HCV-related 

liver cirrhosis per year. (32) Cirrhosis is the end-stage of any chronic liver dis-

ease and only manifests after 10 to 15 years of HCV infection in the worst-case 

scenario. (33) Generally the course of liver disease progression is slow and can 

take decades before patients develop cirrhosis. (34) Cirrhosis causes impaired 

liver function, and can result in several complications. Although liver failure is 

initially compensated, it can evolve to liver decompensation: portal hypertension 

(35) with variceal hemorrhage, ascites, and hepatic encephalopathy. (36) Once 

decompensation occurs, the 5-year survival rate falls to 50%. (32) 
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Figure 1.1. Schematic representation of the disease progression of an HCV infec-

tion. 

Several factors can speed up damage to the liver, but alcohol consumption ap-

pears to be one of the most influential factors driving fibrosis progression. (37-

40) Another factor significantly associated with the rate of fibrosis is the age at 

the time of infection. (41) The stage of fibrosis appears to be higher in patients 

that were infected at an older age (>40 years). (42) This suggests that the pro-

gression of liver fibrosis in HCV infection is non-linear and may progress faster 

as the patient ages. Co-infection of HCV with HIV speeds up the progression to 

acquired immunodeficiency syndrome (AIDS). Conversely, HIV-HCV co-infection 

seems to accelerate liver fibrosis. Similarly, co-infection with hepatitis B virus 

(HBV) leads to higher rates of cirrhosis. (43, 44) Other comorbid conditions also 

play an important role in the progression of liver fibrosis. Immunosuppression 

has been associated with more aggressive liver disease and shows higher rates 

of progression to cirrhosis than in immunocompetent patients. (45, 46) Insulin 

resistance appears to be associated with worsening liver fibrosis and even de-

creased response to HCV treatment. (47, 48) 

 

The number of deaths due to hepatitis C is increasing. Globally, the total number 

of deaths due to HCV was 333000 in 1990, 499000 in 2010 and 704000 in 2013.  

(11, 49) A study by Grebely et al. (33) identified drug-related, liver disease-

related and HIV-related deaths as the three major disease-specific groupings for 

mortality in patients with HCV infection based on data from Australia, Sweden, 
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Scotland and Denmark. Innes et al. reported in 2016 the total fraction of liver 

mortality attributed to chronic HCV by using national HCV diagnosis and 

mortality registers from Denmark and Scotland. Their findings indicated that in 

Scotland, 55% (95% CI: 44-66) of liver death among persons with chronic HCV 

could be attributed to chronic HCV exposure. In Denmark, this fraction was 

higher at 66% (95% CI: 55-78). (50) In countries such as Australia and the 

USA, with injection drug use as the main route of HCV transmission and ageing 

cohorts of people with chronic HCV, drug related deaths are stable or declining 

while liver related deaths are increasing. (51, 52) In countries such as Japan, 

Egypt and Taiwan with iatrogenic exposure as the main route of transmission, 

liver-related deaths caused by HCV disease progression are more evident. (9) 

1.4 HCV epidemiology and disease progression in Belgium 

The first study investigating HCV prevalence in a sample of the general 

population in Belgium was published by Beutels et al. (53) in 1997 (Table 1.1). 

They used residual blood samples from several hospitals in Flanders collected in 

1994 and estimated the HCV prevalence to be 0.87%. In 2007, Quoilin et al. 

(54) published results from a mail-based study in Flanders in 2003. They 

measured anti-HCV in oral fluid and estimated the HCV prevalence at 0.12%. 

The 2012 report from the Belgian Health Care Knowledge Center (KCE) 

presented an HCV prevalence of 1.23% among patients (general population) 

who were reimbursed for a HCV ab test by one of the seven national health 

insurance funds between 1995 and 2009. (55) In 2019, Litzroth et al. (56) 

studied nationwide HCV prevalence in the Belgian general population by testing 

residual sera samples from 2013-2015. They estimated that in the Belgian 

general population HCV seropositivity is 0.22% (95% CI: 0.09–0.54%) and 

chronic HCV infection prevalence is 0.12% (95% CI: 0.03–0.41). In individuals 

aged 20 years and older, HCV seropositivity is 0.26% (95% CI: 0.10–0.64%) 

and chronic HCV prevalence of 0.13% (95% CI: 0.04–0.43). Of the total 
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estimated number of HCV seropositive individuals in Belgium, 66% were 

between 50 and 69 years old.  

In 2005, Matheï et al. (57) compared the HCV prevalence in patients in 

methadone maintenance program in two geographic regions in Belgium. HCV 

prevalence rates among this population were 84.4% in Antwerp and 66.2% in 

the mixed urban-rural area of Limburg. Plasschaert et al. (2004-2005) reported 

an HCV prevalence of 50% among PWID and 3% among non-PWID in drug 

treatment centers. Among PWID sharing their injecting equipment HCV 

prevalence rate was 61%. (58) In 2011-2012 Bollearts et al. interviewed and 

collected saliva samples from 180 PWID recruited through various low threshold 

drug treatment centres. An HCV prevalence of 43.3% was found among the 

participants who injected during the last 12 months. (59)  

In 2008, 147 anti-HCV positive serum samples from PWID recruited all over 

Belgium were tested for the presence of HCV RNA and genotyped. The HCV RNA 

prevalence was 67%. (60) 
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Table 1.1. Summary of anti-HCV and HCV RNA prevalence in general population 

and PWID population in Belgium based on blood samples or saliva 

samples. 

Study Study 
population 

Methods Results 

Beutels et al.  

(1997) (53) 

General 

population 

3987 hospital-based blood 

samples 

Anti-HCV+ 0,87%                     

(95% CI 0,5-1,1) 

Quoilin et al. 

(2007) (54) 

General 

population 

1834 oral fluid samples 

collected by postal service 

in Flanders 

Anti-HCV+ 0,12%  

(95% CI 0,09-0,39) 

Gerkens et al. 
(2012) (55):  
 

General 

population 

Patients who received 

reimbursement for anti-

HCV blood test 

Anti-HCV+ 1,23% 

Litzroth et al. 
(2019) (56) 

General 
population 

3209 residual sera 
samples collected by 28 
laboratories in 2013-2015 

Anti-HCV+ 0,22% (95% 

CI 0,09-0,54)  

HCV-RNA+ 0.12% (95% 

CI: 0.03–0.41) 

Mathei et al.  

(2005) (57) 

Patients on 

methadone 

program 

310 patients seen in a 

methadone program in 18-

month period, not 

previously treated for 

hepatitis C 

Antwerp: 

Anti-HCV+ 84%  

Limburg: 

Anti-HCV+ 66,2% 

Plasschaert et 

al. (2005) (58) 

PWID  1017 patients in drug 

treatment centres and 117 

in prisons interviewed and 

blood samples collected  

Overall anti-HCV+: 30%.  

PWID: 

Anti-HCV+ 50% 

non-PWID: 

Anti-HCV+ 3%.  

PWID sharing injecting 

equipment:  

Anti-HCV+ 61%  

PWID in prison: 

Anti-HCV+ 76% 

Bollaerts et al. 

(2012) (59) 

PWID  180 PWID in low threshold 

drug treatment centers 

interviewed and saliva 

samples collected 

PWID: 

Anti-HCV+ 43.3% 

Micalessi et al. 

(2008) (60) 

PWID 

  

147 anti-HCV+ serum 

samples from PWID 

recruited at treatment 

centers all over Belgium  

HCV RNA+ 67% 
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A study investigating HCV GT distribution in Flanders and Brussels reported that 

in the general patient population HCV GT 1 (60.9%) is dominant, followed by GT 

3 (20.3%), GT 4 (8.0%), GT 2 (6.3%) and GT 5 (4.5%). (61)  

A study published in 2018, evaluated the prevalence of HCV genotypes in 

Belgium. This multicentre study collected data from all the 19 Belgian 

laboratories performing reimbursed HCV genotyping assays for the period from 

2008 till 2015. Among the 11,033 unique records, HCV GT1 was the most 

prevalent (53.6%) genotype in Belgium. Genotype 3 was the next most 

prevalent (22.0%). The GT 4, 2, and 5 were responsible for respectively 16.1%, 

6.2%, and 1.9% of HCV infections. Further, GT 6 and 7 comprise the remaining 

<1%. 

This pattern of distribution corresponds to the findings of studies evaluating the 

HCV GT distribution among PWID. Mathei et al. studied HCV GT distribution 

among PWID engaged in a methadone maintenance program between 1999-

2000. In this population GT 3 (45.9%) was the most prevalent GT, followed by 

GTs 1 (43.1%), 4 (9%) and 2 (1.6%). (62) Another group studied prevalence of 

HCV GTs among PWID recruited at treatment centres all over Belgium. They also 

reported that GT 1 (38%) and 3 (49%) were the most common genotypes 

followed by GT 4 (9%) and GT 2 (2%). (60) 

The study that reported on HCV fibrosis stage among anti-HCV positive patients 

in the general population in 9 Belgian hospital centres between 2003-2004, 

reported that among the 190 who received a liver biopsy minimal fibrosis 

(METAVIR F0-F1) was present in 43%, moderate fibrosis (F2) in 35% and 

advanced stages (F3-F4) in 22%. (63) 

In the general population, HCV accounted for 20% of the cases among 411 pa-

tients with cirrhosis according to data from three hospitals in southern Belgium. 

Up to 30% of patients waiting for a liver transplant were infected with HCV and 

40% of end-stage cirrhosis was caused by HCV. (64) In this study 44% of 57 

HCC cases were associated with HCV. In another study among 131 new diagno-
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ses of HCC in 14 Belgian centres cirrhosis was present in 92% (n=120) in 2003. 

The aetiology of the underlying liver disease was HCV in 41% (n=54). (65) A 

publication by Bruggmann et al. (66) summarized that from 2008 to 2012, in 

Belgium 1159 liver transplants were performed, of which 146 (12.6%) were 

attributable to HCV infection. In 2011, 299 transplants were performed, 38 

(12.7%) of which were attributable to HCV. According to a panel of experts (66) 

from centres in Ghent and Leuven 10-15% of the performed liver transplants 

resulted from HCV infection. While in Liège and Erasme in 25% of the liver 

transplantations, HCV infection was the underlying cause.  

1.5  Diagnosis 

Acute HCV infections often are asymptomatic. Therefore indications for 

screening for an HCV infection are often based on the patient’s possible risk 

behaviour such as IDU or aberrant liver function results rather than patient’s 

symptoms. (67)  

There is no formal HCV screening strategy in Belgium. However the Belgian 

association of the study of the liver recommends targeted HCV screening for 

high-risk populations including individuals with a blood transfusion or major 

medical event prior to 1 July 1990, intranasal or IDU and dialysis patients in 

addition to non-targeted screening among pre-operative patients and pregnant 

women. (55) 

An HCV antibody test is used to determine whether the patient has come in 

contact with the virus and consequently has anti-HCV present in the blood 

serum. (67) After the initial 3 months almost all patients will develop anti-HCV. 

However, antibody titers can be extremely low or even undetectable in 

immunodeficient patients. Also less invasive, without venipuncture, HCV 

antibody tests such as rapid point-of care oral saliva and fingerstick capillary 

blood testing and dried blood spot (DBS) testing are available. (68-72) The 

OraQuick HCV test is a rapid, point-of-care diagnostic test to detect anti-HCV. It 
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can be used with oral fluid, fingerstick blood and venous blood. This test 

provides a result within 20 to 40 minutes. Sensitivity of OraQuick test is slightly 

lower for oral fluid samples compared to blood based samples. The sensitivity 

and specificity of OraQuick test in oral fluid was 90.8-99.2 and 92.1-100.0, in 

fingerstick blood 95.9-100.0 and 99.9-100.0 and in whole blood 94.4-100.0 and 

98.8-100.0, respectively. (73-77) For the Dried blood spot (DBS) test only a 

drop of blood is spotted onto a special filter paper. This paper can then be 

analysed for anti-HCV and also HCV RNA. For the detection of anti-HCV a 

sensitivity ranging from 95 to 99 % and specificity from 99 to 100% was 

reported for DBS. Studies found sensitivities for the detection of HCV RNA 

ranging from 93.8–100% and specificities ranging from 94.0–100%. (78-80) 

Subsequent to an anti-HCV positive result, an HCV RNA test is performed by 

means of PCR to determine the presence of the virus. HCV RNA can already be 

detected in the blood serum one to two weeks after exposure and rises rapidly in 

the first few weeks. (81) 

To evaluate the possible damage to the liver, different techniques can be used. 

(82) A liver biopsy is an invasive procedure, during which a cylinder of tissue is 

taken from the liver, to determine the stage of fibrosis. In contrast the Fi-

broScan is a non-invasive and painless imaging method to assess liver fibrosis 

by means of transient elastography. (83) The most frequently used scoring sys-

tem for grading the extent of fibrosis is the METAVIR system, which numbers 

the stages of fibrosis F0 to F4. Stage 0 is used when no fibrosis is present, stage 

1 means periportal fibrosis expansion, stage 2 is used when fibrosis includes at 

least one septum (or more), stage 3 is defined as septal fibrosis with no cirrhosis 

and stage 4 is used in case of cirrhosis. (41)  

There are also liver fibrosis tests based on blood indices such as the aminotrans-

ferase/platelet ratio index (APRI), the FIB-4 scores and the FibroTest available. 

The FIB-4 scores measures indirect markers of fibrosis such as alanine transam-
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inase, aspartate aminotransferase and platelet count. The FibroTest measures 

other indirect markers of fibrosis such as haptoglobin, bilirubin etc. (82) 

The enhanced liver fibrosis (ELF) blood test measures direct markers of fibrosis. 

This test combines three serum biomarkers (hyaluronic acid, procollagen III 

amino terminal peptide and tissue inhibitor of metalloproteinase 1), which have 

been shown to correlate to the level of liver fibrosis assessed by liver biopsy. 

The algorithm measures each of these markers by immunoassay, to create an 

ELF score, from which a designation for fibrosis severity can be determined. A 

higher concentration of individual biomarkers leads to a higher ELF score and 

indicates a greater likelihood of more severe fibrosis. (84) 

 

1.6 The available HCV therapies and barriers to access HCV 

care 

1.6.1 The current standard of care and developing therapies 

The goal of HCV therapy is to eradicate the infection in order to prevent any 

complications of HCV-related liver diseases such as fibrosis, cirrhosis, liver de-

compensation, HCC and death. The endpoint of therapy is a sustained viral re-

sponse (SVR), defined as having no detectable HCV RNA either 12 weeks or at 

24 weeks after the end of treatment. (85) Long-term follow-up studies have 

shown that an SVR corresponds to a definitive cure of HCV infection in more 

than 99% of cases. (86) 

Initially, a monotherapy of interferon (IFN) was used in the 1980s, which cured 

the HCV infection in less than 10% of patients. (87) From 2000, standard of care 

for the treatment of chronic HCV has been a combination of pegylated interferon 

(PegIFN) and ribavirin (RBV) for 24 to 48 weeks. However, this combination 

therapy was accompanied by significant side effects in 75% of patients and a 

low SVR rate in GT 1 HCV infected patients (40%-50% vs. more than 70% in GT 

2 or 3). (88)  
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PegIFN and ribavirin have several mechanisms of action against HCV infection. 

PegIFN have immunostimulatory activity and also stimulates production of 

proteins that prevents synthesis of viral proteins. Ribavirin is a nucleoside 

analogue structurally similar to guanosine with broad spectrum of antiviral 

activity such as inhibition of viral replication and also shows immunomodulatory 

activity etc. (89, 90) Adverse effects of IFN include but are not limited to flu-like 

symptoms, dermatologic, gastro-intestinal and neuropsychiatric complications. 

Adverse effects of RBV include reproductive, metabolic and hematologic 

complications. (89, 90) 

In 2011, two first-generation NS3/4A protease inhibitors telaprevir (TPV) and 

boceprevir (BOC) (Figure 1.2 and 1.3) were approved for use as a triple therapy 

in combination with PegIFN and RBV and SVR rates improved to 65% to 75%. 

(91) In spite of their success, TPV and BOC also had drawbacks such as serious 

systemic side effects and a high daily pill burden. (92) 

In 2014 three new direct acting antivirals (DAAs), sofosbuvir, simeprevir and 

daclatasvir, were licensed in the European Union (EU). (93-95)  

Sofosbuvir, simeprevir and daclatasvir can be used as a component of a triple 

combination regimen with PegIFN and RBV, showing SVR rates of 60–100%. The 

IFN-free combinations of these new DAAs also show high rates of SVR ranging 

between 80-98%. (94, 96-100)  

In the last decade different drugs and drug combinations were approved in Eu-

rope, the combination of ledispavir plus sofosbuvir was approved in 2014, in 

2016 the combinations sofosbuvir plus velpatasvir and grazoprevir plus elbasvir 

were approved. In 2017 the combination sofosbuvir plus velpatasvir plus voxi-

laprevir and glecaprevir plus pibrentasvir were approved. (101) 

 

The type of treatment and treatment duration depend on several factors such as 

HCV GT, treatment experience, response to previous treatment, the stage of 

liver fibrosis, comorbidities etc. For this reason, guidelines are developed regu-
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larly by the European association for the Study of the Liver in the light of the 

results of the latest research. (94, 102, 103) 

 

Figure 1.2. The HCV life cycle and targets of the direct-acting antivirals (figure 

from Bruno R et al. (104) 

Explanation cell cycle: The virus enters the cell by receptor-mediated endocytosis. After 

membrane fusion and uncoating, the genomic HCV RNA is released from the nucleocapsid 

into the cytoplasm. The genomic HCV RNA is than translated and a single large polyprotein 

is generated. This polyprotein is processed into 10 mature HCV proteins. These proteins 

form a membrane bound replication complex. This complex replicates the RNA genome. 

New virions are assembled when the newly produced RNA is combined with viral glycopro-

teins in the Golgi apparatus. Virions mature on their way to the cell membrane where 

mature virions are released from the cell through budding. (104, 105) 
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Figure 1.3. Directly acting antivirals approved for treatment of hepatitis C virus 

(figure based on figure 1 by Perales et al. (106) and information 

from FDA (106, 107) and EASL guidelines. (103) 

 

Interferon-free DAAs did revolutionize and drastically improve HCV treatment 

outcomes.  

1.6.2 The price and reimbursement of direct-acting antivirals 

The price of HCV therapy is often high and not the same everywhere. The price 

depends on the communication between the pharmaceutical companies and the 

governments of the different countries. In the United States the price of sofos-

buvir treatment exceeds 50,000 US dollars per patient even after negotiated 
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discounts. Some countries such as India were successful in accessing DAA ther-

apy at much lower price. Sofosbuvir is available at a price below 900 US dollars 

per patient for 12 weeks of treatment in India. This is the result of direct negoti-

ations with the manufacturers and by the introduction of generic medicines. (82, 

108)  

The reimbursement of the treatment depends on the health insurance system 

and the decisions of health care authorities related to the reimbursement. Since 

January 2017, the DAAs with or without RBV are reimbursed for patients with 

F2, F3 and F4 liver fibrosis stage in Belgium. Also patients with fibrosis stage F0-

F1 were reimbursed in some conditions for example HIV or HBV co-infection etc. 

Before 2017, only patients with more advanced liver disease, with F3 and F4 

fibrosis stage, were reimbursed. The summary of treatment options and the cut-

offs for the fibrosis stages F2, F3 and F4 are provided in detail by the Belgian 

Association for the Study of the Liver. (109)  

From January 2019, DAAs are also reimbursed for patients with liver fibrosis 

stage F0-F1 in Belgium. (110, 111)  

1.6.3 HCV occurrence and recurrence after HCV treatment 

Some studies suggested in the last few years that HCC may occur or recur in 

patients with chronic HCV infection who achieved SVR with DAA therapy. (112) 

In the era of interferon-based treatment, patients with HCV cirrhosis who 

achieved SVR were shown to be less likely to develop HCC. (113) Because this 

phenomenon was not seen in patients treated with interferon or ribavirin, some 

experts speculate that the immunostimulatory as well as direct antineoplastic 

effects of interferon may inherently lower the risk of HCC development in 

patients who achieved SVR with interferon treatment. (112) 

Rob et al. (114) investigated the HCC occurrence and recurrence rates within six 

months after treatment with DAA with or without PEG-IFN in real life in 15 

hospitals in Belgium. No difference in early occurrence of new HCC between 

patients treated with DAA with (1.7%) and without (1.1%) PegIFN (p=0.540), 
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was observed. The early recurrence rate was 0% in patients treated with PegIFN 

combined with DAA, and 15.0% in patients treated with DAA without PegIFN 

(p=0.857). 

1.6.4 Barriers for HCV antiviral management among PWID 

Patients have to face several impediments before they can receive antiviral 

treatment. (115) These barriers are present at multiple levels. Patients them-

selves can serve as an obstacle and they may not seek treatment due to insuffi-

cient awareness of HCV, other competing life priorities, fear of side effects, anxi-

eties of being stigmatized, etc. At the level of the clinical management team, 

frequently there is a lack of experience. There is also a paucity of treatment 

settings adapted for the needs of PWID. Also the lack of HCV knowledge in ad-

diction and primary care centers prevents them from treating PWID. At the level 

of government, insufficient funding and lack of treatment are important barriers. 

(115) 

1.7 HCV management in persons who injected drugs 

1.7.1 HCV infection among PWID 

According to the joint UNODC/WHO/UNAIDS/World Bank estimate, worldwide 

246 million (±5%) people aged 15 to 64 used an illicit drug in 2013. 

Approximately 27 million people were problem drug users, suffering from drug 

use disorders or drug dependence. Almost half of the problem drug users (12.19 

million or 0.26% of the adult population aged 15-64) are PWID. (116) Injection 

drug use is most commonly associated with opioid use. (117) The estimated 

number of PWID in Europe was 3.68 million (0.67%) of the population aged 15-

64. (116)  

The prevalence of anti-HCV is 60-80% among PWID. Nelson et al. estimated in 

2011 that worldwide about 10 million PWID might be anti-HCV positive. (5) 
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According to a systemic review published in December 2017, globally, 52.3% 

(42·4–62·1%) of PWID are HCV-antibody positive. (6) 

HCV infected PWID represent a large proportion of patients at risk for liver 

disease and are the major reservoir for the continued spread of the virus. The 

risk factors for transmission are well known in this community: sharing of 

needles and syringes, sharing of cookers, cotton filters, water and even swabs. 

(4)  

1.7.2 Injection drug use and substitution treatment in Belgium 

According to the most recent estimates, the prevalence rate of injection drug 

use in Belgium was 3.5 per 1000 residents aged 15-64 in 2010. The estimated 

total number of ever-PWID was 24 664 (95% CI: 17565; 34403) with 41% cur-

rently injecting in 2010. (118) This prevalence rate remained stable in the peri-

od 2002-2013. (118-120) Mathei et al. provided an estimation of current PWID 

population and their involvement in opioid substitution therapy and needle and 

syringe programs in 2015 (Figure 1.4) 
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Figure 1.4. Estimated size of current PWID, OST and NSP population in 2015 

(Figure based on figure 1 by Mathei et al. (121)) 

 

In 1997, the Belgian Ministry of Health established medico-social centers to pro-

vide medical and psychosocial care to illegal drug users. These centers follow the 

principles of harm reduction, which comprise a set of practical strategies to re-

duce the negative effects of drug use. (57) One of these strategies is opiate 

substitution therapy (OST), where heroin dependence is treated with methadone 

to help manage the addiction. Needle and syringe programs (NSP) have been 

implemented since 2001 in Flemish community and since 1994 in the French 

community. (119) PWID can exchange used needles for sterile ones, but also 

sterile spoons, alcohol swabs, aluminum foil and needle containers can be ob-

tained anonymously and for free. (122) 

Opioid substitution therapy can provide an ideal context for HCV screening and 

studies have shown that OST is associated with an increased chance of detecting 
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an HCV infection in drug users (123), and can even help protect against HCV 

acquisition. (124) 

1.7.3 Efficacy, adherence and completion of HCV treatment and         

      reinfection in PWID 

Several studies delivered evidence that IFN based antiviral HCV treatment (125-

130), first generation DAAs (TPV and BOC) (131) and the novel DAA-based IFN-

free HCV treatment (96-100) are safe and effective for the PWID population. 

Studies in the era of IFN- based therapies have shown that a history of injection 

drug use (IDU) does not compromise adherence to treatment, treatment com-

pletion or SVR. In contrast, recent drug use and frequent drug use during HCV 

treatment have an impact on treatment adherence, treatment completion and 

SVR (67, 102). IFN-based therapy did have several side effects and long (6-12 

months) treatment duration while IFN-free therapies have almost no side effects 

and short (3 months) treatment duration. High adherence has been observed 

among PWIDs in recent studies with DAAs. (132-134) A study published in 2017 

demonstrated that adherence was excellent among marginalized people with a 

history of drug use when treated with DAA (Sofosbuvir/Ledipasvir and Sofos-

buvir/ribavirin) and that only moderate to heavy alcohol use was associated with 

weeks with missed doses. This study provides valuable insights into real-world 

adherence patterns and treatment outcomes among people who use drugs out-

side of OST- based clinical settings. (133) Further data in the IFN-free era are 

needed. 

A review published in 2015 (135) reported that the incidence of HCV reinfection 

following successful treatment among PWID ranged from 0.0 to 5.3 cases per 

100 person-years. Among persons reporting ongoing injection drug use after 

successful treatment, the incidence of reinfection ranged from 1.8 to 33.0 cases 

per 100 person years. Midgard et al. (2016) (136) reported based on their 

review a pooled incidence of reinfection (from 11 studies) following IFN-based 
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treatment among PWID of 2.1 per 100 person-years among those with ever IDU 

and 5.6 per 100 person-years among those with post-treatment IDU. According 

to the results of a multicentre trial (137), reinfection was common over time (7 

years follow-up) among PWID who relapsed to injection drug use after 

successful HCV treatment. In this trial persistent reinfection was found in 11% of 

all patients (10/94) with a history of injection drug use before therapy 

(incidence rate: 1.7 per 100 person-years) and in 27% of patients who relapsed 

after treatment (10/37; incidence rate 4.9 per 100 person-years). These 

findings suggest that besides HCV screening and treatment scale –up efforts 

should be made to improve and enhance preventive actions. 

1.8 HCV among prisoners 

According to a meta-analysis (138) the estimate of anti-HCV in general 

detainees was 26% and 64% in detainees with a history of IDU. These 

prevalence rates are clearly higher compared to the anti-HCV prevalence of 

1.6% in the general population. (1) Globally 2.2 million prisoners are anti-HCV 

positive. (138) Among prisoners, the estimated prevalence is 15.4% in Western 

Europe and 20.7% in Eastern Europe. (139) Also in prisons the main risk factor 

associated with HCV is IDU. Even though drug use is forbidden in prisons, nearly 

half of the drug users continue using drugs during imprisonment. (140) The lack 

of sterile injecting equipment in the prisons results in widespread sharing of 

equipment which leads to higher risk of HCV transmission. In prison other risk 

factors associated with HCV infection are older age, previous imprisonment, 

being infected with HIV and/or HBV and to a lesser extent tattooing, sharing 

toiletries and dental procedures. (140) In two studies, HCV infection was 

observed more frequently in female inmates than in males, reflecting the higher 

rates of females incarcerated for drug-related offences. (140) 
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The high rates of imprisonment among PWID and the lack of harm reduction 

interventions such as provision of sterile injecting equipment, places the 

prisoners at high risk of HCV infection. (141-144) 

1.9 Aim of the performed studies reported in this thesis 

The general aim of this thesis is to study the profile of the Belgian HCV infected 

PWID population and how it relates to HCV care, whether the outcome of the 

new therapies (at that time TPV and BOC) is comparable with non-PWID 

population and how we can improve HCV care. 

To improve HCV care by enhancing HCV screening and treatment in the PWID 

population, it is important to know the population and the factors that have an 

influence on treatment uptake according to the patients themselves and their 

addiction care physicians. For this reason a study (chapter 2) was performed to 

study the characteristics, patients’ willingness for HCV treatment, physicians’ 

opinion regarding the suitability of the patients for HCV treatment, the referral 

rate and factors associated with referral to a hepatologist for HCV treatment, 

among a population of PWID with chronic HCV infection in an OST setting in 

Belgium. 

At the time when the first generation DAA (TPV and BOC) became available for 

the treatment of HCV GT 1 infection, there were no published trials on the out-

come of BOC and TPV in PWID. Therefore we performed a study (chapter 3) to 

compare the outcome of antiviral HCV therapy including BOC or TPV among 

PWID and non-PWID infected with GT 1 in Belgium 

Insufficient knowledge on HCV and a low perceived need for treatment are 

important barriers for HCV treatment uptake. (145, 146) Therefore a study 

(chapter 4) was designed to assess the influence of a combination of formal 

education, peer education and assessment with the Fibroscan on knowledge of 
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HCV and willingness for HCV screening and treatment in persons who use drugs 

(PWUD). 

HCV treatment has been delivered to PWID through different multidisciplinary 

approaches. (147-151) A study (chapter 5) was performed to evaluate whether 

a treatment setting under one roof is superior than other treatment settings 

providing addiction care and HCV care at different locations.  

There is a close relationship between injection drug use, HCV infection and im-

prisonment. Although HCV prevalence is high among prisoners, provision of HCV 

therapy is uncommon in this population. (143) A review (chapter 6) was per-

formed to discuss the prevalence and HCV care in prisons and to define recom-

mendations to improve the HCV care in custodial settings. 
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2.1 Abstract 

Background and aim: Despite the high prevalence of HCV infection among 

persons who inject drugs, the access to treatment remains low in this 

population. Baseline characteristics, patients’ willingness for HCV treatment, 

physicians’ opinion regarding the suitability of the patients for HCV treatment, 

referral rate and factors associated with referral for HCV treatment, among a 

population of PWID with chronic HCV infection in an OST setting are poorly 

known.  

Methods: Therefore, a prospective multicentre cohort study in Belgium 

assessed the demographic characteristics, socio-financial situation, drug use 

behaviour, HCV related health, mental health, opinion about treatment in clients 

of OST clinics, who are infected with HCV, by means of questionnaires 

completed by the participants and their care providers. 

Results: At baseline, most participants (n=170) were male, younger than 45 

years and had received secondary education. More than 80% of the patients 

reported past heroin, cocaine and benzodiazepine use. 

The majority (90%, 95% CI [85;94]) were willing to receive the antiviral 

treatment for HCV. However in the addiction care physician’s opinion 43% (95% 

CI [35;51]) was suitable for treatment and in 17% (11/64, 95% CI [8;26]) of 

the participants who attended the appointment with the hepatologist, HCV 

treatment was actually recommended. The factors ‘no recent heroin, cocaine 

and methamphetamine use or injection’, ‘receiving more than 4 take away doses 

of OST per week’, ‘ever having sought treatment’, ‘planning to receive treatment 

within one year’, ’having received a liver biopsy’ were associated with being 

referred to the hepatologist for HCV treatment. 

Conclusion: At the baseline visit, the majority of the patients were willing to 

receive treatment while in the physician’s opinion only less than half were 
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suitable for treatment. The patients’ and care providers’ reasons for delaying or 

withholding treatment need to be addressed. 

2.2 Background 

Hepatitis C virus infection is an important health issue worldwide. Injection drug 

use has become the main transmission route of HCV in developed countries (9, 

152). Chronic HCV infection can lead to the progression of liver disease, liver 

cirrhosis and hepatocellular carcinoma, resulting in half million deaths every 

year. (11) Among PWID, the rates of liver disease complications, liver related 

morbidity and mortality and the associated health care costs continue to rise. (9, 

33)  

Previous studies have shown that HCV treatment is safe and effective in this 

population. (125, 126, 153) Treating PWID for HCV might reduce the number of 

new HCV infections, the incidence of liver transplantations and the number of 

deaths due to hepatic failure. The treatment of HCV among PWID is encouraged 

by international guidelines. (82, 94, 154, 155) However the current uptake of 

treatment among PWID is low. (145, 156-159)  

The low uptake of treatment among PWID is probably attributed to both physi-

cian and patient-associated factors. Increasing the proportion assessed for HCV 

infection and understanding factors associated with HCV treatment uptake 

among those assessed is important.  

The purpose of this study was to evaluate the baseline characteristics of the 

patient population, the patients’ and physicians’ opinion regarding treatment, 

the referral rate to a hepatologist for HCV treatment and factors associated with 

the referral rate. 
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2.3 Methods 

2.3.1 Study design and population 

The Link study is a prospective multicentre cohort study. The study was ap-

proved by the ethical committee of Ziekenhuis Oost-Limburg. This report in-

cludes the results of inclusion (baseline) questionnaires collected between June 

2012 and December 2013 by a group of seven OST clinics located throughout 

Belgium (Liège, Limburg, Brussels and Antwerp).  

Patients who were 18 years or older, with a history of IDU, chronic HCV infection 

(positive for anti-HCV and HCV RNA), were invited to participate in the study. 

More specifically, the addiction care provider (physician and/or nurse) identified 

the eligible patients (18 years or older, history of IDU and with Chronic HCV 

infection) by cross-checking the list of the patients attending the substitution 

program. Eligible patients were asked to participate in the study during their 

daily or weekly visit to the addiction care center. 

Not all eligible patients participated in the study. The participating centres were 

not requested to report the reasons for non-participation. 

In one of the participating OST centre, Free clinic Antwerp, the cascade from 

HCV screening to participation the study was described. 

According to the exclusion criteria, patients with an acute HCV infection, nega-

tive or unknown anti-HCV/HCV RNA status, currently on HCV treatment or suc-

cessfully treated previously for HCV, were not included in the study. The partici-

pants received a fee of 10 euro to complete the questionnaire. 

2.3.2 Data collection 

The study participants were asked to complete an enrolment questionnaire after 

inclusion in the study. Two follow-up visits were planned after one and two years 

to complete the follow-up questionnaires. If a participant started treatment with-

in the two follow-up years, a treatment questionnaire had to be completed which 

for these participants was the last questionnaire.  
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The questionnaires consisted of two parts:  

The first part, completed by the participants, was a questionnaire about de-

mographics, drug use/injecting history, alcohol use, tobacco use, drug and alco-

hol treatment, history of HCV (diagnosis and treatment history), social situation, 

mental health, treatment willingness and willingness to start treatment within a 

year. Alcohol use was assessed by an adapted version -the same three ques-

tions as described by Bush et al. (160) were used without the part: “in the past 

year”- of the Alcohol Use Disorders Identification Test (AUDIT)–C with scores >3 

and >4 indicating high-risk consumption among women and men, respectively) 

(160). The social situation was evaluated through an adapted 6-item social func-

tioning scale (161) with a higher score indicating lower social functioning. The 6 

questions described by Lawrinson et al. (161) were adapted by only replacing 

the part “last 3 months” by “previous month”. This social functioning scale 

measured the participants’ levels of financial hardship; conflict in relationships 

with spouses/partners, other relatives and employers/school staff and students; 

time spent living with a drug user and time spent with non-drug using friends. 

Mental health was assessed by the 21-item Depression, Anxiety and Stress Scale 

(DASS-21) (162). 

 

The second part of the questionnaire was completed by the care provider 

(physician and/or nurse) and assessed psychological health, medical/psychiatric 

history, possible source of infection, suitability for treatment, referral to a 

hepatologist for HCV treatment, attendance of the hepatologist appointment by 

the patient and the HCV treatment related decision after this appointment. 

2.3.3 Statistical analysis  

To characterise the study population, descriptive statistics of patient characteris-

tics are presented. For continuous variables, means and standard deviations are 

presented. For categorical variables, proportions and percentages are given. 
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To identify the factors associated with referral to a specialist, bivariate analyses 

were performed using a Chi-square test or Fisher exact test, as appropriate. A p-

value <0.05 was considered as statistically significant. 

2.4 Results 

2.4.1 Cascade from HCV screening to study participation of one partic-

ipating centre 

In figure 2.1 the number of patients who were tested for anti-HCV, HCV RNA 

and who participated in this study in Free Clinic Antwerp are presented. Also the 

reasons for no test-uptake and non-participation in the study are described. 

 

Figure 2.1. Hepatitis C screening and participation in the study in Free clinic Ant-

werp. 

Total population of Free clinic Antwerp  469 

Known anti-HCV status  410/469 (87%) 
Anti-HCV +    245/410 (60%)  

Anti-HCV status not known in 59 
Reasons no anti-HCV test-uptake: 
  - Lost to Follow-up: 22 
  - Refusal: 5 
  - Unknown: 32 

Participated in study         58/90 (64%) 

Not participated in the study 32 
Reasons non-participation 
Lost to Follow-up: 13 
Refusal: 18 
In treatment: 1 

HCV RNA status known in   199/245 (81%) 
HCV RNA+     90/199 (45%) 

HCV RNA status not known in 46   
Reasons no PCR test-uptake: 
Lost to Follow-up: 16 
Refusal: 6 
Unknown: 24 
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2.4.2 Demographics and baseline clinical data 

Demographic characteristics of the patients (n=170), who were included and 

completed the baseline questionnaire, are described in Table 2.1. Most patients 

were men, younger than 45 years and had received secondary education. Only a 

limited number of patients (8%) were full or part-time employed. Most of the 

patients (78%) received a replacement income from the government or health 

insurance and 78% had a monthly income between 700 –1200 euro. Almost 

70% were paying off their debts. Almost everyone (95%) had a health 

insurance. Fifty-two percent were living with a partner or relatives and 79% had 

stable housing (rented or owned).  

Past imprisonment was reported in 78% of the clients and 8% was imprisoned 

during the last 6 months. A vast majority of the patients (95%) was on opioid 

substitution treatment. Fifty-seven percent of the clients were infected with 

genotype 1 HCV and the remaining 43% with genotype 2, 3 or 4. In 49% of the 

participants the viral load was higher than 800000 IU/ml. 

According to the DASS 21 questionnaire more than 70% of the participants had 

a moderate to extremely severe level of depression, anxiety and stress. Forty-

two percent of the clients reported high risk alcohol consumption. Overall, 53% 

of the participants reported a higher level of social functioning (lower than the 

median score <6.0).  
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Table 2.1. Enrolment demographic characteristics of participants (n =170). 

Characteristics  Total participants: 170 

Gender  
Male 142/170 (83.5%) 
Female 27/170 (15.9%) 
Transgender 1/170 (0.6%) 

Age   
<35 36/170 (21%) 
≥35 and ≤45 73/170 (43%) 
>45 61/170 (36%) 

Average age when started injecting (±sd) 22 (±7) 
Country of birth (Belgium) 114/170 (67%) 
Education  

Primary 25/168 (15%) 
Secondary 135/168 (80%) 
Higher 8/168 (5%) 

Main source of income  
Full or part-time employment, n (%) 14/168 (8%) 
Replacement income  131/168 (78%) 
No income 12/168 (7%) 
other 11/168 (7%) 

Netto monthly income, n (%)  

Less than €700  18/165 (10.9%) 
€700 – €1200 128/165 (77.6%) 

€1200 – €2200 18/165 (10.9%) 
More than €2200 1/165 (0.6%) 

Paying off debts, n (%) 115/169 (68%) 

Health insurance, n (%) 162/170 (95%) 

Living with spouse/friends/family/relatives, n (%) 88/169 (52%) 

Rented or owned housing in last 6 months, n (%) 134/169 (79%) 
Past imprisonment, n (%)  133/170 (78%) 
Imprisonment within the last 6 months, n (%) 14/170 (8%) 
Receiving opioid substitution treatment n (%) 158/166 (95%) 
HCV genotype, n (%)  

Genotype 1 58/102 (57%) 
Genotype 2, 3, 4 44/102 (43%) 

HCV-RNA level, IU/ml  
≥ 800000  40/82 (49%) 
< 800000 42/82 (51%) 

DASS 21 results  
Depression (normal to mild) 43/151 (28%) 
Depression (moderate to extremely severe) 108/151 (72%) 
Anxiety (normal to mild) 40/151 (26%) 
Anxiety (moderate to extremely severe) 111/151 (74%) 
Stress (normal to mild) 33/151 (22%) 
Stress (moderate to extremely severe) 118/151 (78%) 

Social functioning score, median (range) 6 (0-16) 
Higher social functioning (<6) 90/169 (53%) 
High-risk alcohol consumption 71/170 (42%) 



35 
 

2.4.3 Baseline drug use 

More than 90% of the participants reported heroin and cocaine use (Table 2.2). 

Past non-prescribed benzodiazepine use was reported by 88% of the 

participants. Use of non-prescribed benzodiazepines, heroin and cocaine during 

the last four weeks was present in 49%, 35% and 29% of the participants, 

respectively. More than 70% ever injected heroin or cocaine while in the last 4 

weeks heroin and cocaine was injected by 15% and 16% of the participants, 

respectively. 

Table 2.2. Drug use reported at baseline. 

Characteristics     

 Ever used Use in last 
4 weeks 

Ever   
injected 

Injected in 
last 4 
weeks 

Heroin 166/169 
(98%) 

59/169 
(35%) 

149/169 
(88%) 

25/163 
(15%) 

Cocaine 157/169 
(93%) 

49/167 
(29%) 

122/169 
(72%) 

27/168 
(16%) 

Morphine or other 
opiates 

68/165 
(41%) 

5/165 
(3%) 

34/167 
(20%) 

1/166 
(1%) 

Benzodiazepines 147/167 
(88%) 

81/166 
(49%) 

5/167 
(3%) 

0 

Methamphetamine 98/166 
(59%) 

14/166 
(8%) 

56/168 
(33%) 

8/164 
(5%) 

 

2.4.4 Participants’ and physicians’ point of view regarding health, HCV 

infection and treatment at baseline 

More than 60% of the participants scored their health as ‘poor to fair” (Table 

2.3). The majority (85%) indicated IV drug use as the way they were infected. 

Ninety percent (95% CI [85;94]) of the participants were willing to receive the 

antiviral treatment and 68% (95% CI [61;75]) were willing to do so within one 

year. The most common reasons for not planning to receive treatment within 

one year were concerns for side effects (34%, 18/53), absence of symptoms 

(11%, 6/53) and the presence of other medical issues (9%, 5/53).  
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Table 2.3. Participants’ opinion regarding their health, HCV infection and treat-

ment. 

Characteristics  

My health is in general  
Poor to fair 111/170 (65%) 
Good 55/170 (32%) 
Very good to excellent 4/170 (2%) 

Most likely source of infection  
Intravenous drug use 132/156 (85%) 
Non-intravenous drug use 5/156 (3%) 
Blood transfusion 2/156 (1%) 
Tattoo 1/156 (1%) 
Occupational 12/156 (8%) 
Sexual contact 4/156 (3%) 
  

Willingness to receive treatment  
yes 151/168 (90%) 
no 5/168 (3%) 
I do not know 12/168 (7%) 

Planning to receive treatment within 12 months  
Yes, within 12 months 111/164 (68%) 
Yes but later than a year 49/164 (30%) 
Never 4/164 (2%) 

 

According to their addiction care physicians, 94% of the participants were 

infected by IV drug use and only 43% was suitable for treatment at the moment 

(Table 2.4). Unstable drug use, psychiatric comorbidity and unstable housing 

were the most common reasons for not being suitable for treatment. Of the 

participants 60% (n=90) were referred to a hepatologist. This percentage (60%) 

is higher than the percentage of patients who were suitable for HCV treatment 

(43%) according to the addiction care physician. The addiction care physician 

referred also some patients (Table 2.4) for a second opinion. Of the patients 

referred to the hepatologists 75% (n=64) attended the appointment. Treatment 

was recommended by the hepatologist for 17% (n=11), delayed in 73% (n=47) 

and not recommended in 9% (n=6) of the patients. 
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Table 2.4. Physicians’ opinion regarding HCV infection and treatment. 

Characteristics  

Most likely source of infection  
Intravenous drug use 144/154 (94%) 
Non-intravenous drug use  4/154 (3%) 
Sexual contact 2/154 (1%) 
Other (by accident and sexual contact or IDU) 3/154 (2%) 

Patient suitable for HCV treatment?  
yes 65/152 (43%) 
Not at this stage 38/152 (25%) 
Not sure 42/152 (28%) 
No 7/152 (5%) 

Most common reasons why patient is not suitable for 
treatment*  

 

Unstable drug use 17/67 (25%) 
Psychiatric comorbidity 21/67 (31%) 
Unstable housing 18/67 (27%) 
  

Patient referred to a specialist 90/150 (60%) 
Patients attended appointment 64/85 (75%) 
Outcome of the specialist appointment?  
Treatment not recommended 6/64 (9%) 
Treatment recommended but delayed 47/64 (73%) 
Treatment recommended 11/64 (17%) 

*Often more than one reason per patient was reported 

 

 

2.4.5 Patients’ characteristics associated with being referred to a 

hepatologist for HCV treatment by the addiction care physician 

‘No heroin use in the last 4 weeks’ and ‘no heroin injected in the last 4 weeks’ 

were associated with being referred to a hepatologist for HCV treatment (Table 

2.5). This was also the case for the factors, ‘no cocaine use in the last 4 weeks’ 

and ‘no cocaine injected in the last 4 weeks’, ‘no methamphetamine use in the 

last 4 weeks’, ‘no methamphetamine injection in the last 4 weeks’, ‘receiving 

more than 4 take away doses of OST per week’, ‘ever sought treatment’, 

‘willingness to receive treatment within one year’ and ‘having received a liver 

biopsy’. 
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Table 2.5. Factors associated with referral for HCV treatment. 

Characteristics  Referred to 
specialist 

95% CI P value 

No heroin use in last 4 weeks 73/103 (71%) [62;80] <0.05 

No heroin injection in last 4 weeks 80/124 (65%) [56;73] <0.05 

No cocaine use in last 4 weeks 71/104 (68%) [59;72] <0.05 

No cocaine injection in last 4 weeks 82/126 (65%) [57;73] <0.05 

No methamphetamines use in last 4 weeks 86/136 (63%) [55;71] <0.05  

No methamphetamines injection in last 4 

weeks 

87/139 (63%) [55;71] <0.05 

Receiving more than 4 take away doses of 

OST/week 

48/72 (67%) [56;78] <0.05 

Sought HCV treatment in the past 68/111 (61%) [52;70] <0.05 

Plan to receive HCV treatment within one year 70/98 (71%) [62;80] <0.05 

Received liver biopsy 35/43 (81%) [70;93] <0.05 

 

2.5 Discussion 

In only one participating centre (Free Clinic Antwerp) the cascade from HCV 

screening to participation in this study was available. The rate for anti-HCV 

screening and HCV RNA screening, which is studied in one of the participating 

centres (Free clinic Antwerp), is high 87% and 81%, respectively. An important 

reason for no test-uptake was lost to follow-up. This suggests that persons who 

are not screened were often difficult to contact. 

The main findings of this study are that this population of chronic HCV patients 

with drug use history under OST consisted mainly of men, younger than 45 

years and with secondary education as the highest level of education. Past 

heroin and cocaine use was present in more than 80%. Although 90% of the 

patients were willing to receive treatment, in 17% (11/64, 95% CI [8;24]) 

treatment was recommended by the hepatologist at the start. No recent drug 

heroin, cocaine and/or methamphetamine use, being more stabilized on OST 
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reflected by being allowed to have more than 4 take away doses of OST per 

week, being more interested in antiviral treatment indicated by ‘ever having 

sought treatment’ and ‘willingness to receive treatment within one year’ and 

being further in the diagnosis process -having received a liver biopsy- were 

associated with being referred to the hepatologist for HCV treatment. In the 

addiction care physicians’ opinion unstable drug use, psychiatric comorbidity 

and unstable housing were the most common reasons for not being considered 

suitable for HCV treatment. 

Similar populations with a history of IDU have also been studied by other re-

searchers around the world. We did search on PubMed and in the references of 

other related articles for similar studies that investigated HCV treatment willing-

ness and referral for HCV treatment. Common in these study populations is that 

the majority of patients are male and older than 40 years of age. (148, 163-

165) They differ, however, in their education level depending on the country 

studied. In our study population most patients (80%) have finished high school 

and 5% have completed higher education while in the Australian cohort (165) 

only 19% of the patients have finished high school or higher education. In our 

Belgian cohort 8% were full or part time employed. Similarly in the Australian 

cohort (165) 9% were full or part time employed while the employment rate was 

15% in a New York population (148) and only 4% in Toronto. (166) For the ma-

jority of the participants in our population (79%) and the Australian population 

(81%) (165), housing was stable (rented or owned). Imprisonment rate during 

the last six months was also almost the same in our population (8%) and in the 

Australian (165) PWID population (9%). 

In the Australian cohort (165) 38% of the participants were infected with geno-

type 1 and 41% by genotype 2,3 or 6 while in this Belgian PWID population 57% 

were infected with genotype 1 and the remaining 43% by genotype 2, 3 or 4. In 

this Belgian population more than 70% suffered from moderate to severe de-

pression, anxiety and stress according the DASS 21 questionnaire while in the 

Australian cohort this was lower (50-60%). Also in Zurich, Switzerland the psy-
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chiatric comorbidity in this population was high, 72% of the 85 participants suf-

fered from a psychiatric comorbidity. (167) 

The similarities and differences in characteristics among the studied PWID 

populations suggest that to improve screening and uptake of treatment, 

probably different strategies/multidisciplinary approaches depending on the 

characteristics and needs of the population should be applied.  

Ninety percent of the participants were willing to receive antiviral treatment in 

the future and 68% planned to initiate treatment within one year. Similar 

proportions (86% and 74% respectively) were observed by Alavi et al. (165) in 

a cohort in New South Wales, Australia. Concerns about side effects were the 

most common reason for not planning to receive treatment within one year. Also 

in other studies side effects have been identified as the main reason for 

treatment avoidance. (146) Informing patients about the new antiviral 

treatments with almost no side effects and very high success rates and making 

these antivirals available for this population will increase the proportion of 

patients ready to start treatment. 

In this study ‘no recent (in the last 4 weeks) heroin, cocaine, methamphetamine 

use or injection’ and ‘receiving more than 4 take away doses of OST per week’ 

was associated with referral to a hepatologist for HCV treatment. This indicates 

that recent drug use remains a contraindication for HCV treatment in Belgium 

even when the international guidelines recommend to prioritize treatment 

among individuals at risk of transmitting HCV including active injection drug 

users (94) and recommend to take the decision of treatment based on case-by-

case basis because history of injection drug use or recent drug use are not 

associated with reduced SVR. (154) According to expert opinion not the recent 

or active drug use but the chaotic lifestyle -closely associated with active drug 

use- is seen as the main contraindication by the addiction care physician in 

Belgium. (168) Also in other studies current drug use has been identified as a 

predictor of treatment deferral. (169, 170) The majority of clinicians only want 
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to treat PWIDs stable on OST. (171) This was also the case in this study because 

patients stable on OST/receiving more than 4 take way doses of OST were more 

likely to be referred to a hepatologist for HCV treatment by the addiction care 

physician.  

As also expected, participants who had ever sought treatment, were willing to 

receive treatment within one year and who had received a liver biopsy to stage 

liver fibrosis (which was necessary in Belgium to apply for reimbursement by the 

health insurance at the time this study was performed), were more likely to be 

referred to a hepatologist for discussing the treatment options and starting HCV 

treatment. 

In this study, the most common reasons why patients were not suitable for 

treatment in the addiction care physician’s opinion were unstable drug use, 

psychiatric comorbidity and unstable housing. Similar results were shown by 

other studies as in the study by Jack et al. (172): the reasons for withholding 

HCV treatment were ongoing high drug consumption (69%), excess alcohol 

intake (18%), unstable housing (7%), significant mental illness (4%) and other 

medical conditions (2%). 

These patient and care provider level barriers can be addressed by 

improving/updating the information provided to patients and care providers. 

Also the involvement of social workers and psychiatric/mental health care 

providers who help the patients to stabilise their housing and provide 

treatment/support for psychiatric comorbidity can play a role. 

There are a number of limitations to this study. The study population may 

represent a group of drug users that is more engaged in health care services, 

resulting in an overestimation of proportions referred for treatment. The data 

relied on a self-reported socio-financial situation and drug use behaviour. They 

might not be the accurate estimation of the real situation. 
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We can conclude that despite the high willingness for treatment in this 

population, the referral rate for treatment is low. To improve access to antiviral 

HCV treatment, different strategies need to be implemented. The role of harm 

reduction centres providing substitution treatment and other support to 

substance users’ needs to grow beyond only follow-up of the patient referred to 

hepatology clinics. These centres need to adapt their infrastructure and 

personnel in order to implement prevention strategies, increase HCV screening 

and treatment and post-treatment follow-up of the patients.  

To improve the HCV care it is very important for every setting to identify for 

each case/patient the barriers to receive HCV treatment and to remove these 

barriers by a multidisciplinary team of social workers and medical care 

providers. 
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3.1 Abstract 

Background: No data have been reported yet on treatment outcome in persons 

who inject drugs infected with hepatitis C virus treated with BOC or TPV in 

combination with PegIFN and RBV. Additionally, there are concerns about the 

safety of BOC and TPV in some subgroups of patients with HCV. 

Methods: In a cohort of HCV patients infected with GT 1 in Belgium, treatment 

outcome of patients infected due to IDU was analyzed and compared with 

patients who have no history of substance use. 

Results: The study population consisted of 179 patients: 78 PWID and 101 

controls treated with BOC (n=79) or TPV (n=100) additional to PegIFN and RBV; 

53 (30%) had advanced disease (F3, F4) and 79 (44%) had an antiviral therapy 

previously. There were no significant differences in the baseline characteristics 

between both groups, except that PWID patients were more frequently infected 

with GT 1a (67% vs 21%), were younger and were predominantly male. 

Psychiatric complaints during follow-up occurred more frequently in the PWID 

patients: 24% vs 11% (p=0.02). Treatment failure for other reasons than 

absence of viral response was 70% and 64% in PWID and non-PWID, 

respectively. The sustained viral response rates were similar in both groups 

(71% in PWID vs 72% in non-PWID); with a non-inferiority test with -5% 

margin there is a difference of -1% (95% CI [-15%, 13%]) and p= 0.30. 

Conclusions: There are no reasons to exclude PWID from treatment with BOC, 

TPV and novel antiviral therapies.  
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3.2 Introduction 

Worldwide 130-150 million people are chronically infected with HCV and every 

year more than 350 000 people die because of HCV-related diseases. (173) Dur-

ing the past decade therapy with PegIFN and RBV for 48 weeks was the stand-

ard of care for treating HCV GT 1 infection. This dual treatment was successful in 

40-50% of the patients. (174, 175) In 2011 the DAAs, BOC and TPV were ap-

proved to be used in combination with PegIFN and RBV for adult patients chroni-

cally infected with HCV GT 1. (67, 176, 177) This therapy results in increased 

viral clearance but is a serious burden for the patients (medication intake, side 

effects) and BOC and TPV can interfere with a lot of medications. (178) New 

generation DAAs are now becoming available, which are characterized by very 

high SVR rate, a short treatment period and almost no side effects. (179) How-

ever, the cost of treatment is extremely high and the medications are therefore 

only reimbursed in a limited number of countries.  

Substance users are an important group of HCV infected patients in the devel-

oped world and have become the main source of new HCV infections all over the 

world. (5, 152) We previously reported excellent outcome of antiviral therapy 

without DAA in this group of patients. (130, 180) However, this population is 

thought to be less compliant and at high risk of drug toxicity because of the 

concomitant use of various chemical substances. Currently there is some reluc-

tance to prescribe the DAAs to those PWID patients. Treatment is also deferred 

due to the misconception that there is a high risk for reinfection in this popula-

tion. The rate of HCV reinfection among PWID is low, at approximately 1-5 per 

100 person-years, even among persons who continue injection drug use during 

and after treatment. (181) 

At this moment there are no published trials on the outcome of BOC and TPV in 

PWID. Therefore we performed a study during which we compared the outcome 

of antiviral therapy including BOC or TPV in PWID and non-PWID.  
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3.3 Materials and methods 

3.3.1 Study design  

This is a national retro/prospective, interventional cohort study conducted be-

tween 2008 and 2013 in 11 Belgian centres during which patients infected with 

GT 1 were treated with BOC or TPV in combination with PegIFN and RBV. All 

centres were experienced in treating HCV infected patients who were infected 

due to substance use. PWID were part of a substitution programme and if nec-

essary, they received daily methadone or other substitution medications. When 

enrolling patients in this programme, they were questioned about their risk be-

haviours and tested for infectious diseases such as HCV, HBV and HIV. Patients 

who tested positive for HCV infection were referred to a gastro-enterologist/ 

hepatologist to consider antiviral treatment. The addiction care physician and 

specialized nurses were involved in further HCV related care of the patient. In 

case antiviral treatment was started data were collected in a central database. 

In parallel the centres were asked to collect also the same data in the patients 

they treated with DAAs during the same period but without a history of drug 

use. Patients with decompensated cirrhosis were excluded. 

Applied definitions or criteria: 

In case of non-response during treatment the antiviral therapy was interrupted, 

as defined by the guidelines. (67) Diagnosis of depression was made by the 

clinicians according to the DSM criteria. Treatment completion was defined as 

return to the outpatient clinic at the end of treatment. The stage of fibrosis was 

scored before treatment initiation on the liver biopsies according to the METAVIR 

criteria. (182) 

3.3.2 Study population 

In total 179 patients were included in the study: 78 patients were PWID and 101 

were non-substance users. Thirty-seven percent (n=29) of the PWID were treat-

ed with substitution therapy (28 with methadone and 1 with suboxone) during 
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the antiviral treatment. Twenty-one (27%) and twenty-nine (37%) patients 

were active substance and benzodiazepine users, respectively. Active users used 

heroin and/or cocaine and/or cannabis during the antiviral treatment period. 

3.3.3 Endpoints of the study 

The primary endpoints were treatment completion and viral clearance: early 

virological response at 3 months and SVR 24 weeks after the end of treatment. 

In addition to these also patient characteristics, addiction treatment and side 

effects of antiviral HCV treatment were studied. 

3.3.4 Statistics 

In order to characterize the patients in the study, descriptive statistics of patient 

characteristics are presented. For continuous variables means and standard de-

viation are presented. For categorical variables, proportions and percentage are 

given. 

Regression methodology was used to compare patient groups (PWID and non-

PWID) in terms of continuous responses or continuous patient characteristics 

(such as age and body mass index). Comparison of patient groups for a categor-

ical variable (such as fibrosis stage, treatment completion, viral response) was 

performed by means of the Chi-square test. A p-value <0.05 was considered as 

statistically significant. 

For the primary endpoints of this study (SVR and treatment completion) a non-

inferiority hypothesis with a 5% margin was specified to compare the PWID and 

non-PWID group. 

3.4 Results 

3.4.1 Baseline characteristics 

PWID were significantly younger, were predominantly male and had a signifi- 
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cantly lower BMI compared to controls (Table 3.1). Most patients in the two 

groups were Caucasian.  

The prevalence of infection with HCV GTs 1a and 1b was different between the 

two groups. In the PWID group significantly more patients were infected with GT 

1a HCV (67%) compared to controls (21%) (Table 3.1). Approximately 70% of 

the patients had a high viral load (HCV RNA level >800,000 IU per milliliter) at 

baseline. The viral load was similar in both groups. There was no significant dif-

ference in the stage of fibrosis between PWID and controls. Thirty percent 

(n=53) had an advanced stage of liver disease (F3, F4). Fifty six percent 

(n=100) were naïve for treatment. This percentage was higher in the PWID 

group (64%) but not significantly different from the control group (50%).  

 

Table 3.1. Demographic and HCV related characteristics. 

Characteristics PWID (n=78) Non-PWID (n=101) P value 

Age (mean ± SD) 44,7 ± 9,1 52,5 ± 11,4 <0,0001 

Male gender  60 (77%) 54 (54%) 0,0012 

Caucasian race 75 (96%) 96 (95%) NS 

BMI (mean ± SD) 24,6 ± 3,6 26,3 ± 4,8 0,0152 

HCV genotype (1a) 52 (67%) 21 (21%) <0,0001 

Viral load (>800000IU/ml) 49/77 (64%) 75 (74%) NS 

Stage of fibrosis (biopsy)   NS 

   - F0 4/74 (5%) 15/89 (17%)  

   - F1 27/74 (37%) 26/89 (29%)  

   - F2 21/74 (28%) 17/89 (19%)  

   - F3  9/74 (12%) 11/89 (12%)  

   - F4 13/74 (18%) 20/89 (23%)  

Treatment history    

- Naïve 50 (64%) 50 (50%) NS 
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3.4.2 Antiviral Treatment 

There was no difference in the number of patients treated with BOC and TPV in 

both groups (Table 3.2). In both groups slightly more patients were treated with 

TPV.  

In general, the occurrence of side effects was not different between the two 

groups, although the development of psychiatric complaints (depression, etc.) 

was significantly higher in the PWID group (24% in PWID vs 11% in control 

group (p= 0.02)) with a higher need to start antidepressants (p= 0.06). 

Dermalogic side effects such as rash, dry skin did occur in 31% of PWID vs 37% 

of non-PWID (p=0.41). Anemia did occur in 35% of PWID and 46% of non-PWID 

(p=0.11). 

In PWID and controls the antiviral treatment was modified due to side effects in 

respectively 28% and 45% (p=0.03). This was mostly due to dose adjustment 

of RBV because of anemia (respectively 77 and 69%) (p=not significant (NS)). 

 

Table 3.2. Antiviral HCV treatment related characteristics.  

Antiviral treatment 

 

PWID 

 (n=78) 

Non-PWID 

(n=101) 

P value 

Type of treatment:   NS 

   - Boceprevir  37 (47 %) 42 (42%)  

   - Telaprevir  41 (53%) 59 (58%)  

Occurrence of side effects 68 (87%) 90 (89%) NS 

   - Psychiatric complaints 19 (24%) 11 (11%) 0,02 

   - Skin rash 24 (31%) 37 (37%) NS 

   - Anaemia 27 (35%) 47 (47%) NS 

 

Interruption of the treatment due to viral non-response (Table 3.3) during the 

treatment was 8/27 (30%) vs 8/22 (36%) in PWID and non-PWID respectively. 

The difference in treatment interruption equals -6% (95% CI [-33%, 20%]). The 

p-value when using a non-inferiority test with a +5% margin is 0.19. Interrup-

tion of the treatment in case of naïve patients was 11/50 (22%) in PWID vs 
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7/50 (14%) in non-PWID. There is a difference of 8% (95% CI [-7%, 23%]), 

and the p-value when tested in a non-inferiority setting (with a margin of +5%) 

is 0.65. Failure of treatment completion for other reasons than viral non-

response was: 19/27 (70%) and 14/22 (64%) respectively in the PWID and 

non-PWID group (p= NS). In the PWID group this was particularly due to side 

effects (n=8), financial reasons (n=1), substance abuse (n=1), non-compliance 

(n=1) and mortality of unknown cause during treatment (n=2). One non-

substance user died during antiviral treatment due to myasthenia gravis. SVR 

(table 3.3) was 49/69 (71%) in the PWID patients and 68/94 (72%) in the con-

trol group. A non-inferiority statistical test with -5% margin resulted in a p-value 

of 0.30. The difference in SVR between PWID and non-PWID group is -1% (95% 

CI [-15%, 13%]).  

Table 3.3. Results of non-inferiority statistical analysis comparing endpoints be-

tween PWID and non-PWID. 

  PWID 

(n=78) 

Non-PWID 

(n=101) 

Difference 95% CI P 

value 

Failure of treat-
ment completion  

27 (35%) 22 (22%) 13 [0;26]  0.87  

Reasons for non-
completion 

          

   - Absence of viral  
      response 

8/27 (30%) 8/22 (36%) -6 [-33;20] 0.19 

   - Other reasons* 19/27 (70%) 14/22 (64%) 6 [20;33] 0.55  

SVR 49/69** 

(71%) 

68/94** 

(72%) 

-1 [-15;13] 0.30 

   - Naïve patients 39/49 (80%) 40/48 (83%) 3.7 [-19.2;11.7] 0.44  

 
* Other reasons were substance or alcohol use, side effects, comorbidities, socio-financial 

situation, non-compliance, death, lost to follow-up or decision of the patient. 

** 69 and 94: These are the total number of PWID and non-PWID with known result for 

SVR (yes or no) and in other patients SVR result was missing due to death, lost to fol-

low-up etc. 
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3.4.3 Factors affecting outcome in the PWID patients 

Substitution treatment did not affect treatment completion: 20/29 (69%) vs 

31/49 (63%), (p= NS); neither modification of medication: 8/29 (28%) vs 

14/49 (29%), (p= NS); nor viral clearance at week 12: 24/26 (92%) vs 40/49 

(82%), (p= NS); nor SVR: 18/24 (75%) vs 31/45 (69%), (p= NS). However, 

significantly more patients in a substitution program started antidepressants: 

8/9 (89%) vs. 6/13 (46%) (p=0.04) during the treatment compared to patients 

not on substitution treatment. Active use of substances such as heroin, cocaine, 

cannabis in 21/78 (27%) of the cases and the use of benzodiazepines in 29/78 

(37%) of the patients neither affected treatment completion nor viral clearance 

at week 12 or SVR, reasons for non-completion, start of antidepressants or 

modification of medication. 

3.5 Discussion 

This study demonstrates that, as for previous combination therapy with PegIFN 

and RBV, combination therapy with BOC or TPV yielded similar SVR rates in 

PWID and in non-PWID patients. 

Three patients died before an SVR test was performed, 10 patients were lost to 

follow-up, for 3 patients SVR test was not performed because of early treatment 

stop (2 patients) and nonresponse (1 patient) during the treatment. The SVR 

results were comparable to the registration trials reporting SVR rates between 

60-80 percent. (183-190) There were significantly more treatment naïve pa-

tients in the PWID group. There were more GT 1a infected patients in the PWID 

group. This was also shown in other studies. (191, 192)  

The triple treatment with DAA is challenging for HCV infected drug users. The 

treatment consists of oral intake of antiviral medication during food intake twice 

or thrice a day, and always at the same time besides the intake of RBV twice a 

day and subcutaneous administration of PegIFN once a week. This might be very 

difficult in substance users and could cause a lack in treatment adherence.  
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Adherence to treatment is important for a successful treatment. A recent study 

demonstrated adherence over 80% with PegIFN/RBV in substance users. (193) 

A pooled PegIFN/RBV treatment completion rate of 83% among drug users was 

reported in a meta-analysis. (126) There are currently no published studies re-

porting treatment completion among substance users on TPV/BOC. In our study, 

treatment completion rate in PWID was 65%, which is not significantly different 

from non-PWID. It corresponds to the non-difference in adherence found in IFN 

and RBV based studies in PWID. (130) In registration trials with first generation 

DAA in combination with PegIFN and RBV 63-75% of treatment- naıve and 59-

66% of treatment-experienced patients achieved an SVR. (187-189, 194)  

Pharmacokinetic studies performed on TPV and BOC with OST (methadone and 

buprenorphine) found no clinically important interactions. (195-197) In this real 

life study, active substance users did use heroin, cocaine, cannabis, and benzo-

diazepine. There were no arguments for clinical interaction of substitution thera-

py in the DAA metabolism since the patients treated with substitution therapy 

had similar viral clearance and side effects as non-PWID. 

It was suggested that the ongoing use of substances might influence the metab-

olisation of TPV and BOC on Cytochrome p450 3A family and have an influence 

on the availability of these medications in the body and consequently the viral 

clearance. (198) In this study, we noticed that in patients actively using those 

substances (21/78) there was no influence on viral clearance. Major side effects 

were not reported. However, two substance users died because of an unknown 

reason not related to substance overdose.  

Recently, a lower SVR rate (42%) has been found in post-marketing studies 

(199). One of the possible predictive factors in the latter study was the high 

baseline HCV RNA being more than 800 000 IU/ml. (200) We could not confirm 

this in our study.  

The use of substances did not influence the adherence ratio in this TPV/BOC 

based treatment study. This is comparable to the previous IFN and RBV based 

studies in PWID. (130) The most common reason for treatment non-completion 
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other than viral nonresponse was side effects in both PWID and non-PWID. The 

reasons for non-completion were not significantly different between PWID and 

non-PWID (p=0.48) suggesting that PWID do not end treatment early due to 

their drug addiction and other life style related issues. 

 

In the present study a large number of GT 1 infected patients was studied. This 

is quite unique since in substance users in some regions GT 3 infected HCV pa-

tients are predominantly diagnosed.  

There were some limitations of these data including the small number of pa-

tients. Due to the small number of patients there was not enough statistical 

power. In treatment experienced patients it was often not reported whether they 

were previous non-responders or relapsers. This is why we could not compare 

treatment outcome and completion in naïve, non-responders and relapsers.  

As these treatments with BOC and TPV are more challenging both in terms of 

medical follow-up, compliance and costs, our feasibility, efficacy and compliance 

results show that there are no reasons to exclude PWID from treatment with 

BOC and TPV and novel antiviral strategies. There is no need to withhold HCV 

treatment due to concerns about reinfection alone because the rate of HCV rein-

fection is low after HCV antiviral treatment. 

In some countries the new generation DAAs will not be available/ reimbursed 

and TPV and BOC base triple therapy will therefore be the alternative for the 

newer all-oral treatments. However, more studies are required to study more 

the side effects related to substances use in detail. 
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4.1 Abstract 

Background: Treatment uptake for HCV infection remains low in persons who 

inject drugs because of lack of knowledge and low perceived need for treatment. 

Therefore we conducted a pilot study to assess the influence of information on 

knowledge and willingness for HCV screening and treatment among PWUD 

combining formal and peer education with FibroScan measurement. 

Methods: Clients of the Center for Alcohol and other Drug problems (CAD) in 

Limburg (Belgium) were randomized into a control group which received the 

standard of care and an intervention group which received formal and peer 

education followed by FibroScan. Knowledge on HCV and willingness for 

screening and treatment were evaluated at baseline, after intervention and 1 

and 3 months after intervention by means of questionnaires.  

Results: Baseline knowledge was similar for the control (N=27) and 

intervention group (N=25) (58% vs. 59%; p=0,67) but increased to 86% 

(p<0,001) in the intervention group immediately after the information session. 

After 3 months knowledge decreased significantly (69%; p=0,01). No significant 

changes in knowledge were found in the control group. Baseline willingness for 

treatment was 81% in both control and intervention group and decreased after 

one month in the control group (44%) and remained stable in the intervention 

group (75%). Differences in actual screening uptake between the control and 

intervention group were not significant (7% vs. 20%). Four percent from the 

intervention group and nobody from the control group started treatment. 

Conclusion: The small number of subjects should be considered when 

interpreting the results of this study. In brief, the single information session 

significantly improved HCV knowledge among PWUD, but did not result in a 

higher uptake for screening and treatment. This could signify that there are 

other important reasons, besides lack of knowledge, not to undergo screening or 
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start treatment. The fact that knowledge decreased after 3 months indicates 

that it would be beneficial to repeat the information session regularly. 

4.2 Background 

Hepatitis C is a viral infection caused by the hepatitis C virus and affects 130-

170 million people worldwide (201, 202). HCV is primarily transmitted through 

blood-to-blood contact associated with IDU. The WHO therefore categorized 

PWID as the main risk group for infection in western countries and emphasizes 

the importance of screening and treatment within this population.  

However, despite safe and very effective, new treatment options, screening and 

treatment uptake for HCV infection among PWID remains low. (203) This could 

be explained by the many barriers PWID have to overcome, which are related to 

mistrust of the healthcare system, fear, financial and social status and physical 

or psychiatric health problems. (204, 205) Other important factors are an 

insufficient knowledge on HCV and a low perceived need for treatment. (145, 

146)  

In Belgium, medico-social centers were established in 1997 to provide drug 

users with accessible medical and psychosocial care to lower the threshold 

towards making health improving decisions. Previous studies have shown that 

formal education significantly improves knowledge on HCV (206-212), screening 

for HCV (211, 213), treatment uptake and adherence (207, 208, 214, 215) and 

reduces infection-related risk behavior (216). Peer education can be used to 

reach PWUD and guide them towards screening and treatment. This method 

already appeared to be effective for a number of other chronic diseases such as 

diabetes, HIV and heart disease. (217) FibroScan is a fast, non-invasive, 

painless and therefore patient-friendly method to assess the stiffness of the 

liver, which is an accurate indication of the stage of liver fibrosis and damage to 

the liver in persons with hepatitis C viral infection. (83) 
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In short these studies demonstrate that formal education, peer education and 

FibroScan assessment can improve HCV-related knowledge, uptake for HCV 

screening and treatment.  

Therefore we did design an innovative approach by combining formal education, 

peer education and FibroScan assessment. In this pilot study, one session of 

formal and peer education was combined with FibroScan to assess the influence 

on knowledge, and willingness for HCV screening and treatment among PWUD 

attending OST program. 

4.3 Patients and methods 

4.3.1 Study population and study center 

Clients of the Center for Alcohol and other Drug problems (CAD) located in 

Limburg comprise of former and current substance users. CAD is a 

multidisciplinary center with physicians, social workers, psychologists, 

psychiatrists, nurses. The center provides OST but also treats/refers patients for 

the treatment of other comorbidities. Each year care is provided to 

approximately 1300 clients with illegal substance use problems. The population 

of CAD clients on OST remains stable. There is some in and out movement in 

the population. Every year approximately 13% of the clients, who did leave the 

program for short time period, reenter the program. A limited number of new 

clients join the substitution program every year. 

The multidisciplinary network to treat substance users with HCV operates as 

follows: in CAD the addiction care physician (often assisted by a nurse) sends 

patients’ blood to the lab for anti-HCV and HCV RNA quantitative testing. If the 

patient is positive for antibodies and HCV RNA they refer the patient to the 

hepatologist at the nearest hospital, located only three kilometers away from the 

CAD center. The hepatologist handles further testing/diagnosis such as HCV RNA 

quantitative test, HCV genotyping, other blood tests, liver biopsy etc., in line 
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with the Belgian reimbursement criteria related to HCV diagnosis and treatment. 

After each appointment with the hepatologist, the reports are posted to the 

addiction care physician who referred the patient, because the addiction care 

physicians also act as general practitioners for these patients and treat them for 

other comorbidities. Even during the HCV treatment, there is a close 

collaboration between the hepatologist and the addiction care physician. 

Eligible clients were asked to participate in the study during their daily or weekly 

visit to CAD. The study was conducted between February 2014 and December 

2014. At that time IFN based therapy was the standard of care for HCV antiviral 

therapy in Belgium. The first generation of DAAs, TPV and BOC, were available. 

Reimbursement for the newer DAAs for HCV infection was approved in Belgium 

starting on January 1, 2015. 

Inclusion criteria for this study included: 1) age ≥ 18 years, 2) signed informed 

consent, 3) history of substance use and substitution treatment at CAD Limburg. 

Exclusion criteria were defined as suffering from cognitive disorders and/or an 

inadequate knowledge of the Dutch language. Eligible patients were identified by 

cross-checking the list of the patients attending the substitution program with 

the care provider. While checking the patient file for eligibility, it was checked 

whether the patient suffered from a cognitive disorder. In CAD the diagnosis of a 

cognitive disorder was made by a psychologist- psychiatrist according to the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria. 

This study was approved by the ethical review board of Hasselt University and 

Ziekenhuis Oost-Limburg (ZOL). 

4.3.2 Study design 

For this pilot study, the participants were randomized into two groups: the 

control group, who received the current standard of care, and the intervention 

group, who received an information session followed by a FibroScan. The study 

https://en.wikipedia.org/wiki/Diagnostic_and_Statistical_Manual_of_Mental_Disorders
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was single blind, as it was impossible to blind the research team due to the 

researcher’s involvement in the information session and its coordination. 

In the control group, it was announced that information brochures on hepatitis C 

virus infection were available in the waiting room of the CAD center, which is 

considered the ‘standard of care’. The brochure available at the CAD provided 

information about HCV transmission routes, diagnosis, treatment and how to 

prevent HCV infection.  

For the intervention group, information sessions were organized at CAD Limburg 

in a meeting room with coffee and sandwiches. The information session was 

organized for small groups with 5 to 10 clients and lasted approximately one 

hour. Essential information was given by a video and a didactic PowerPoint 

presentation in Dutch. The presentation given by the care provider covered the 

following topics: hepatitis C virus, effects on the liver, disease course, viral 

transmission, symptoms of hepatitis C infection, diagnosis, prevention of liver 

damage, treatment for hepatitis C infection and re-infection. After the power 

point presentation additional information was given by peers who shared 

personal experiences about the medication, side effects, duration of treatment, 

costs, family support and the effect of the treatment on their life. Afterwards, 

there was time for questions and discussion. Requirements for being a peer were 

having successfully completed treatment for HCV infection, having a history of 

drug use and still being connected to or following the substitution program. 

These peers previously received a short training on hepatitis C viral infection.  

Shortly after the information session, a FibroScan was performed at Ziekenhuis 

Oost-Limburg, Genk, located on three kilometers from the CAD center. The 

participation in this study was not affected by the fact that FibroScan could not 

be performed on site at CAD because the transport to the hospital and the total 

cost was covered by the study coordinators. The patients were transported by 

taxi, seating 5-7 passengers, from the CAD to the hospital. Depending on the 
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number of participants, who were scheduled to undergo FibroScan, the study 

coordinators booked a taxi a couple of days before the visit. The participants 

were picked up at CAD and brought back afterwards and they were accompanied 

by a member of the study team. Before the participants underwent the 

FibroScan, it was explained that this technique is used to measure liver fibrosis. 

After the FibroScan, the outcome was communicated with the participants and 

further explanation was given to each participant individually by a hepatologist. 

Ten valid measurements were performed with a medium (M-) probe. 

4.3.3 Data collection and statistical analysis 

At baseline, a questionnaire about demographic characteristics was completed. 

Participants completed a questionnaire assessing HCV knowledge as well as 

willingness to undergo screening and, if indicated, treatment. This questionnaire 

was completed at baseline and was repeated immediately after the information 

session and 1 and 3 months afterwards to assess whether the participants had 

retained the knowledge over time. This questionnaire consisted of 19 true/false 

questions regarding HCV-related knowledge (Table 4.2). The addiction care 

physician and care workers were contacted to determine whether blood samples 

were taken from the participants for HCV screening and, if positive, whether 

they consulted a hepatologist for diagnosis and treatment.  

A sample size calculation was not possible because the common standard 

deviation is not known. Therefore, the rule of thumb for sample size 

determination in pilot studies was used. This led to 12 participants per group (or 

24 in total) that would have to fill in the questionnaires across all three time 

points. To account for any participants lost to follow-up, as many as possible 

CAD clients were asked to participate, resulting in a total of 52 participants. 

Patient characteristics were analyzed with descriptive data analysis and 

summarized using mean ± SD and frequencies. Patient characteristics were also 

tested for possible differences between control and intervention groups with Chi 
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square/Fisher’s Exact Test. Continuous data that had no normal distribution 

were shown with median values and interquartile range (IQR). Mann-Whitney U 

tests were used to assess the differences between the control and intervention 

groups. To assess the change in knowledge scores over time, a Wilcoxon signed 

rank test was used. To determine the changes in willingness for a screening test 

and treatment, a McNemar test was used. A Fisher’s Exact Test was performed 

to test whether being in the intervention group was significantly associated with 

HCV screening and treatment uptake. A P-value ≤0,05 was considered 

significant. IBM SPSS Statistics 22 was used to analyze the data. 

In order to control for missing data regarding willingness for screening and 

willingness for treatment, a sensitivity analysis examined the effect in two 

possible situations. In the first situation all participants with missing data were 

considered to be willing to receive screening and treatment. In the second 

situation all participants with missing data were considered not willing to receive 

screening and treatment. 

4.4 Results 

Fifty-two clients participated in this study but only 17 completed all 

questionnaires. Twenty-seven patients were randomized to the control group, 25 

to the intervention group. During this study, 7 participants were incarcerated, 2 

were hospitalized, 24 left the substitution program and 2 persons died.  

4.4.1 Patient characteristics 

Most participants were Belgian males with a mean age of 39±8 years. Non-

Belgian participants were most frequently from Moroccan (10%), Turkish (6%) 

or Italian (6%) origin. Fifty-two percent of the total study population graduated 

from secondary school. Participants most often lived alone in a rented house or 

flat and received a replacement income with a mean of 959 EUR. Sixty-nine 

percent of all the participants reported that they used drugs intravenously, and 
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49% admitted that they had injected drugs in the past 3 months. Water and 

tourniquets were the items that were most often shared when using IV drugs, 

respectively 29% and 23%. Sixty-seven percent were tattooed and 85% was 

ever incarcerated. One out of five had received a blood transfusion, but nobody 

ever received a liver transplant. Almost all participants were heterosexual (Table 

4.1). No significant differences in patient characteristics were found between the 

control and intervention group. 

4.4.2 HCV knowledge 

At baseline, the knowledge scores were an average of 58% for the control group 

(n=27) and 59% for the intervention group (n=25) (Table 4.2). No significant 

differences were found in baseline knowledge scores between the control and 

intervention groups (p=0,67) (Figure 4.1). 

Immediately after the information session, average knowledge scores increased 

by 27% (p<0,001) to 86% in the intervention group (n=25) (Figure 4.1). 

One month after the information session knowledge scores (86%) did not 

decrease significantly in the intervention group (n=11, p=0,60). After 3 months, 

knowledge scores (69%) decreased significantly in the intervention group 

(n=12) by 17% (p=0,008). However, the knowledge scores were still 

significantly higher than baseline scores (p=0,02). No significant differences in 

knowledge scores were observed in the control group after one month (n=11, 

p=0,14) or three months (n=6; p=1) (Figure 4.1). 
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Table 4.1. Characteristics of the study population. 

Characteristics Control group Intervention group Total 

Age mean ± SD (years) 40 ± 9 38 ± 9 39 ± 8 

Males (%) 20/27 (74%)  20/25 (80%) 40/52 (77%) 

Belgian origin (%) 15/27 (56%) 19/25 (76%) 34/52 (65%) 

Education (%)    

None 5/27 (19%) 6/25 (24%) 11/52 (21%) 

Primary school 7/27 (26%) 4/25 (16%) 11/52 (21%) 

Secondary school 15/27 (56%) 12/25 (48%) 27/52 (52%) 

Higher education 0 3/25 (12%) 3/52 (6%) 

Source of income (%)    

No income 2/27 (7%) 2/25 (8%) 4/52 (8%) 

Full/part time job 3/27 (11%) 3/25 (12%) 6/52 (12%) 

Health insurance 17/27 (63%) 16/25 (64%) 33/52 (63%) 

Other 5/27 (19%) 4/25 (16%) 9/52 (17%) 

Monthly income (EUR) 977 ± 369 938 ± 390 959 ± 375 

Living alone (%) 16/27 (59%) 14/25 (56%) 30/52 (58%) 

Housing (%)    

Homeless 3/25 (12%)  2/25 (8%) 5/50 (10%) 

Own property house/flat 3/25 (12%) 1/25 (4%) 4/50 (8%) 

Rented house/flat 15/25 (60%) 19/25 (76%) 34/50 (68%) 

Social housing 1/25 (4%) 3/25 (12%) 4/50 (8%) 

Other 3/25 (12%) 0 3/50 (6%) 

Liver transplant (%) 0 0 0 

HCV risk factors (%)    

Ever used IV drugs 15/26 (58%) 20/25 (80%) 35/51 (69%) 

Injection drug use in last 

3 months 
6/17 (35%) 12/20 (60%) 18/37 (49%) 

Sharing equipment    

Needles or syringes 3/16 (19%) 4/20 (20%) 7/36 (19%) 

spoons/ cookers 3/15 (20%) 3/20 (15%) 6/35 (17%) 

Filters 4/15 (27%) 3/20 (15%) 7/35 (20%) 

Tourniquets 4/15 (27%) 4/20 (20%) 8/35 (23%) 

Water 4/15 (27%) 6/20 (30%) 10/35 (29%) 

Tattooed (%) 20/27 (74%) 15/25 (60%) 35/52 (67%) 

Blood transfusion (%) 8/27 (30%) 2/25 (8%) 10/52 (19%) 

Incarceration (%) 24/27 (89%) 20/25 (80%) 44/52 (85%) 

Sexual orientation (%)    

Heterosexual 25/26 (96%) 23/25 (92%) 48/51 (94%) 

Homosexual 0 0 0 

Bisexual 1/26 (4%) 1/25 (4%) 2/51 (4%) 

I don’t know 0 1/25 (4%) 1/52 (2%) 

 



65 
 

Table 4.2. HCV knowledge at baseline in control and intervention group. 

TRUE/FALSE QUESTIONS 
CORRECT AT BASELINE (%) 

Control Intervention Total 

1. Hepatitis C is caused by a virus  46 65 56 

2. Hepatitis C is spread by sharing needles for drugs  85 89 87 

3. Hepatitis C is mainly spread by unprotected sex  35 35 35 

4. A person can get hepatitis C by getting a tattoo or 

piercing  
62 62 62 

5. A person can get hepatitis C by sharing personal 

material like razors or tooth brushes  
77 73 75 

6. To be certain of a hepatitis C infection, a blood test 

is necessary  
81 77 79 

7. Hepatitis C damages the liver and can cause liver 

failure  
92 77 85 

8. Hepatitis C can lead to liver cancer  81 50 65 

9. Some people can live many years without 

symptoms  
73 62 67 

10. Part of the people infected with the hepatitis C 

virus can cure spontaneously  
27 23 25 

11. Drinking a lot of alcohol is a good idea for 

someone with hepatitis C  
65 73 69 

12. There is a vaccine to prevent hepatitis C  39 31 35 

13. The treatment for hepatitis C cures everyone who 

is treated  
54 54 54 

14. The treatment for hepatitis C currently consists of 

injections and taking pills  
42 65 56 

15. The treatment for hepatitis C has to be taken 

lifelong  
35 42 39 

16. The treatment for hepatitis C can cause side 

effects like depression  
62 62 62 

17. Substitution treatment can be followed during 

hepatitis C treatment  
65 73 64 

18. Once you completed a treatment for hepatitis C, a 

re-infection is impossible because you’re immune  
65 58 62 

19. If you have hepatitis C it is not necessary to get a 

vaccination for hepatitis A or B  
35 31 33 

TOTAL MEAN SCORE (%) 58 59 59 
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Figure 4.1. Change in mean percent knowledge scores across all time points.  

4.4.3 Willingness to undergo screening and treatment 

At baseline, the majority of the participants were willing to give a blood sample 

for HCV testing, 89% (24/27) in the control group and 86% (19/22) in the 

intervention group. Willingness decreased after one month in the control group 

from 89% (24/27) to 60% (5/9). In the intervention group, willingness for HCV 

testing increased from 86% (19/22) to 96% (22/23) after the information 

session. After one month and after the FibroScan, willingness was 100% (Table 

4.3). After 3 months, willingness to undergo screening increased in the control 

group to 67% (4/6), but decreased in the intervention group to 77% (10/13) 

(Table 4.3).  

In the intervention group the percentage of patients willing to start treatment 

increased slightly after the intervention (87%) compared to baseline (81%) but 

there were no significant differences between the different time points. In the 

control group the number of participants willing to immediately start treatment 

decreased after one month from 81% to 44%. At baseline 4% did not want to 
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start treatment and after one month all participants wanted to consider 

treatment. After 3 months willingness remained the same in the control group 

(50%) but increased in the intervention group (85%). A McNemar test showed 

no significant changes in willingness for HCV testing or treatment across the 

different time points (Table 4.3). 

Table 4.3. Willingness to undergo screening and treatment. 

Willingness for 

CONTROL INTERVENTION 

Baseline 
After 1 

month 

After 3 

months 
Baseline 

After 

info 

After 
1 

month 

After 3 

months 

After 

FibroScan 

(n=27) (n=9) (n=6) (n=21) (n=23) (n=8) (n=13) (n=12) 

Screening (%)  89 56  67 86 96 100  77 100 
Treatment (%)             
     Yes  81 44 50 81 87 75  85 75 
     Yes, but not 
     now  

15 56 50 10 9 25 8 8 

     No, never  4 0  0 9 4 0 7 17 

 

At baseline, 1 month after and 3 months after the intervention there were no 

significant differences in willingness for screening (baseline p=1, 1 month after 

p=0,08, 3 months after p=1 ) and willingness for treatment (baseline p=0,64, 1 

month after p=0,34, 3 months after p=0,10) between the 2 groups. 

At baseline, reasons to postpone or decline treatment in the intervention group 

included having no symptoms (n=4; 24%), concerns about side effects (n=3; 

18%), financial problems (n=3; 17%), insufficient knowledge about HCV (n=3; 

17%), doctor told treatment was not necessary (n=2; 12%), and still injecting 

or using drugs (n=2; 12%). In the control group reasons to refuse treatment at 

baseline were insufficient knowledge about HCV (n=5; 42%), having no 

symptoms (n=2; 17%), still injecting or using drugs (n=2; 17%), financial 

problems (n=1; 8%), other more important medical problems (n=1; 8%) and 

other reasons (n=1; 8%). 
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In the control group, 7% (n=2) of the participants gave a blood sample for 

screening in comparison to 20% (n=5) in the intervention group (p=0,41). Four 

percent (n=1) of the intervention group went to the hepatologist after the HCV 

screening and FibroScan and started treatment while no one of the control group 

saw a hepatologist (p=1).  

According to the sensitivity analysis to control for missing data regarding 

willingness for screening and treatment, there were no significant differences (all 

the p values were > 0,05) at the three time points (at baseline, 1 month after 

and 3 months after) between the control and the intervention groups for both 

situations.  

4.5 Discussion 

This manuscript describes the first controlled study to combine formal and peer 

education with FibroScan measurement to increase HCV specific knowledge, 

screening and treatment uptake. 

Knowledge of modifiable factors affecting HCV-related liver disease progression 

was low and HCV knowledge scores at baseline were mid-range as already 

described by Treloar et al. (218) It is alarming that most participants thought 

that there is a vaccine available to prevent HCV infection (65%) and that the 

treatment for hepatitis C viral infection has to be followed lifelong (41%). 

Knowledge scores were comparable to the studies of Surjadi et al. (212) and 

Gupta et al. (207). Any differences can be explained by the different questioning 

methods, namely multiple choice or true/false (212) or attendance at the 

hepatology clinic (207).  

Some of the questions that were answered incorrectly by the majority of our 

participants were misunderstood. The question ‘Hepatitis C is mainly spread by 

unprotected sex’ was sometimes misunderstood as if unprotected sex was a 

possibility to contract hepatitis C rather than being the main source of hepatitis 
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C. Additionally, the question ‘If you have hepatitis C, it is not necessary to get a 

vaccination for hepatitis A or B’ was difficult because of the negation in the 

sentence.  

Knowledge scores were comparable at baseline between the control and 

intervention group (58% vs. 59%). The information session increased the 

knowledge scores with 27% in the intervention group and this information was 

retained up to one month after the information session. However, knowledge 

scores decreased significantly after 3 months, which could indicate that the 

information session should be repeated regularly. Knowledge scores also 

improved non-significantly in the control group when baseline scores were 

compared with the scores one month after the information session. This can be 

explained by the fact that the participants discussed the questionnaire after 

completion and asked for information when they didn’t agree. 

When comparing the improvement in knowledge scores in our study (27%) to 

the study by Surjadi et al. (212) (14%) and Gupta et al. (207) (15,8%), it is 

clear that our method reached a higher improvement. This could be explained by 

the more individual approach in comparison to Surjadi et al. (212), or by the 

longer information session in comparison to Gupta et al. (207) which only lasted 

for 20 minutes.  

While willingness for HCV screening improved slightly in the intervention group 

one month after the information session, willingness for HCV screening 

decreased in the control group. Fewer participants than expected filled in this 

questionnaire due to incarceration, deaths and hospital or psychiatric 

admissions.  

The study of Ti et al. (219) found that peer education was a factor that was 

statistically significantly associated with HCV screening. Also, in the study of 

Grebely et al. (147) in which a weekly support group with peers was organized, 

53% of the patients underwent HCV assessment. This is much higher than in our 
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study where after one session only 20% of the intervention group asked for HCV 

screening. 

Reasons for refusing treatment varied but were consistent with the study of 

Grebely et al. (33). Different reasons to decline or postpone treatment were 

reported by the participants such as no symptoms, concerns about side effects, 

financial problems, insufficient knowledge about HCV, a previous consulted 

doctor told treatment was not necessary, current injecting or using drugs and 

the presence of other more important medical problems. Concerning financial 

problems, almost all CAD clients are insured and if not than health insurance is 

arranged for the clients. In the case that a patient is eligible for treatment, after 

assessment by the hepatologist, a large part of the cost of HCV treatment is 

reimbursed and a small amount is paid by the patients. But if these patients 

have financial problems for example they are paying debts than for these 

patients paying even a little amount themselves is not possible and they might 

delay or not start treatment at all.  

One person of the intervention group started treatment before the end of this 

study, which is consistent with 2% of the total of participants and 4% of the 

intervention group.  

These results indicate that there might be other important reasons, besides lack 

of knowledge, not to undergo screening or start treatment for HCV infection. A 

study by Swan et al. investigated the barriers for HCV care in injecting drug 

users and found that the absence of noticeable symptoms can result in a low 

perceived need for treatment. Also unstable housing, lack of transportation, 

poverty and social stigma complicate HCV care. Motivators for HCV treatment 

were becoming symptomatic, responsibility for children and wanting to move on 

from drug use. (220)  

Based on the available literature, Robaeys et al. published recommendations for 

the management of HCV in PWID. (128) They recommended the use of non-
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invasive liver fibrosis assessment because it can enhance liver disease 

screening. (221, 222) These guidelines (128) also recommended that pre-

therapeutic education should include discussions of HCV transmission, risk 

factors for fibrosis progression, treatment, reinfection risk, and harm reduction 

strategies because poor HCV knowledge and inaccurate perceptions are barriers 

for accessing care. (223-226) In 2014 a study by Treloar et al. suggested that 

particularly among PWID who feel well/ without symptoms non-invasive ways of 

liver damage assessment may facilitate entry into HCV care. (227) Despite these 

guidelines and evidence encouraging to increase awareness of HCV and the use 

of non-invasive liver disease assessment, there are no governmental efforts, 

even in several developed western countries.  

There were some limitations to this study: a small number of participants 

reached the end of follow-up (resulting in an underpowered study) and the 

follow-up period (3 months) was short. This study was a pilot to check the 

feasibility of the approach and to get preliminary results in this diverse 

population in order to start a larger project. Due to the small sample size and 

practical considerations only two groups, a control and intervention group, were 

studied. Therefore, no individual effects of education by provider, peer education 

and FibroScan could be compared with the standard of care. During the study 

period 24 participants left the OST program. Some of these participants might 

have received HCV screening and treatment in another health care setting. In 

the future with a larger study population the willingness for screening and 

treatment could be studied with multiple intervention groups (e.g. information 

session with or without FibroScan, a group who receives only a FibroScan, etc.). 

During this study we noticed that participants, who received the intervention, 

were very positive about the information sessions with peer education in combi-

nation with a FibroScan. In the future regular repetition of short and simple in-

formation sessions with essential information are recommended. An incentive 

like cake or pastries for the participants together with a fun and interactive 

presentation helps to motivate them to listen to the information and is highly 
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appreciated. With a few adjustments, this intervention might be a good method 

to educate this population about HCV infection. 

In the PWUD population good guidance towards HCV testing and treatment is 

essential. In our opinion it would be very helpful if a nurse or care worker, who 

they trust and has regular contact with these patients, would motivate them 

towards screening and treatment, take blood samples, advocate for 

consultations with the hepatologist and support them during treatment. This 

population needs a lot of attention and personalized care for their mental and 

physical health.  

In the future there is a need to perform a larger study with a longer follow-up 

period to investigate the effect of interventions such as education on HCV, peer 

education, FibroScan, involvement of nurses or other care takers in guiding 

patients through the whole process of screening and treatment. The results of 

these future studies can be used to improve HCV care. 

4.6 Conclusion 

When interpreting the results and conclusions of this study, it is important to 

consider the small sample size and short follow-up period of this pilot project. 

The results of this pilot study suggest that one single information session 

significantly improves HCV knowledge. However, this does not lead to a higher 

uptake of screening and treatment as seen in previous studies. This could be a 

result of the limited impact of a single session or the short follow-up period in 

this study but it could also signify that there are other important reasons, 

besides lack of knowledge, not to undergo screening or start treatment. The fact 

that knowledge decreases after 3 months indicates that one session might not 

be sufficient and that it might be beneficial to repeat the information session 

more regularly.  
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5.1 Abstract 

Background and aim: Different multidisciplinary settings to treat chronic 

hepatitis C viral infection in persons who inject drugs are available. The aim of 

this international retrospective study was to investigate whether a treatment 

setting working under one roof is superior to other treatment settings. 

Methods: In this international retrospective study, the outcome of HCV 

treatment in a setting providing addiction care and HCV treatment under one 

roof (setting 2) was compared to settings providing addiction care and HCV 

treatment on different locations but in close collaboration (settings 1 and 3). 

Results: Data of 363 patients (100, 92 and 171 from resp. setting 1, 2 and 3) 

were analysed. Age at treatment, gender and race did not differ (p=not 

significant=NS). The duration of drug use and the drug use behaviour were 

different between the treatment settings. Side effects did occur in 100, 95 and 

62% of the patients in resp. setting 2, 1 and 3 (p<0.05). Bivariate analysis 

showed no significant difference between the three settings in treatment 

completion rate and SVR rate. Multivariate analysis showed no higher 

completion rate or SVR rate in the setting under one roof. On the contrary in the 

multivariate analysis being treated in setting 1 was independently related with 

SVR. Other factors independently associated with SVR were age <35 years, a 

viral load <800000 IU/ml and treatment completion.  

Conclusion: In contrast to what was expected, being treated in a multidiscipli-

nary setting not working under one roof was not inferior to a setting working 

under one roof. 

  



75 
 

5.2 Introduction 

Injection drug use is nowadays the main transmission route for HCV infections. 

It is estimated that in the European Union (EU) around one million injection drug 

users may be infected with HCV. (228) 

Even though different clinical trials showed that in former drug users, active 

drug users and patients taking substitution therapy for opioid dependence the 

sustained viral response and adherence was not different from control popula-

tions (153, 229, 230), this population is less frequently evaluated and treated by 

medical personnel compared to other patients. (224) In the United States, Can-

ada, and Australia, only 1–6% of current and former PWID have received HCV 

treatment. (145, 156, 231) In the countries of the EU of those diagnosed with a 

chronic hepatitis C infection, a median of 9.5% (IQR 3.5–15) entered treatment. 

(30) 

Increasing the proportion of HCV infected illicit drug users assessed and treated 

for HCV infection might be a crucial and necessary component towards reducing 

the future disease and cost burden of HCV in the developed world. (232) 

HCV treatment has been delivered through several HCV care settings in PWID. A 

multidisciplinary approach is common in the different treatment settings. Collab-

oration between physicians, nursing staff, addiction care providers, psychiatric 

services and other support services  is present. (147-151)  

The purpose of this study was to evaluate whether a treatment setting under 

one roof is superior to the other management systems. In Switzerland the 

patients are treated for their drug addiction and chronic HCV infection under one 

roof. In Belgium the specialised addiction care centres and centres treating 

patients for HCV (Gastro-enterology department of regional hospitals) are 

located separately (± 5 km from each other). Patients with a history of drug use 

and who have risk behaviours are screened for HCV infection and are referred to 

the gastro-enterologist for further care. In Greece, the addiction care physician 

accompanies the patient to the consultation with the specialist. They also work 

in collaboration. 



76 
 

The primary objective was to compare treatment outcome of chronic HCV 

infection between these three settings. The secondary objective was to describe 

the characteristics of the patients that may affect treatment outcome. 

5.3 Methods 

This is an international retrospective study to compare the outcome of antiviral 

HCV treatment in a treatment setting providing addiction care and HCV 

treatment under one roof (setting 2) to other treatment settings providing 

addiction care and HCV treatment on different locations but in close 

collaboration (1 and 3). 

The hypothesis for this study is that an HCV antiviral treatment setting under 

one roof (setting 2) is superior to multidisciplinary treatment settings (setting 1 

and setting 3) regarding treatment completion and treatment outcome. 

5.3.1 Centre description 

Setting 1 

In the two participating addiction care centres Free clinic Antwerp and CAD 

Limburg in Belgium approximately 600 patients are enrolled, respectively. Care 

is provided in each centre by ±5 physicians, 1-2 psychiatrists, 2 psychologists, 

4-6 nurses, 8 social workers, 1-5 persons engaged in sterile needle exchange 

programme and administrative staff. 

The addiction care centres provide besides psycho-medical care also assistance 

to patients in socio-financial matters such as housing, in receiving welfare 

allowances, and in juridical matters.  

The addiction treatment, primary health care and specialized care for HCV are 

partially reimbursed by the health insurance. The hepatology clinic (often a part 

of a city hospital) is located at approximately 5 km distance from the addiction 

care centre. The procedures such as screening for HCV RNA, ultrasonography, 
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transient elastography (fibroscan) and liver biopsy are performed at the liver 

clinic. 

Patients with risk behaviour are screened for anti-HCV in the addiction care 

centre. If positive, patients are referred to a hepatologist/gastroenterologist in 

the nearest liver clinic and the addiction care nurses and physician follow the 

patient through letters/telephone contact with the specialist and during the 

administration of substitution therapy. 

Setting 2 

In Arud Centres for Addiction Medicine (Zurich, Switzerland) 1500 patients are 

registered. There are 14 physicians, 37 nurses, 6 psychologists, 3 social work-

ers, 4 hepatitis C nurses, 11 internal medicine specialists and primary care spe-

cialists and 40 other employees. The patients are treated for HCV in one of the 

four multidisciplinary outpatient clinics. The treatment including addiction treat-

ment, primary health care and HCV treatment is fully covered by health insur-

ance.  

Internal medicine specialists and primary care specialists are responsible for the 

HCV treatment. They consult with off-site hepatologists to discuss patient care 

issues if necessary. If needed the patient is referred to a hepatologist for a liver 

biopsy. A liver biopsy is, however, not a prerequisite to start HCV treatment. 

There is an opportunity to perform abdominal ultrasound and fibroscan testing 

at the centre. In this treatment setting the social workers also provide support in 

solving social and financial issues. 

Setting 3 

The Greek Organisation Against Drugs (OKANA) operates as different treatment 

units in Athens and Thessaloniki. The participating units contain approximately 

1500 patients under close supervision of the doctors working in this 

multidisciplinary network. In each unit, care is provided by 1-2 psychiatrists, 3-4 

nurses, 1-2 psychologists, 1-2 social workers and a part-time physician 
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specialised in internal medicine. The units are fully run and paid by the state and 

the majority of the patients are covered by the social security system. When 

needed also social and psychological support (together with psychiatric 

treatment when needed) is provided. Every patient registered at the centre is 

screened for HCV. Depending on the HCV status, the health insurance coverage 

and the will of the patient a further evaluation is performed. After the evaluation 

and if the patient remains stable and motivated an appointment with the 

hepatologist is arranged. The addiction care physician is present once a week in 

the hepatology department of the collaborating hospital and participates in the 

hepatology consultation of the patient. After patients are referred to the 

hepatologist, the specialised addiction care centre closely follows the HCV 

treatment of their patients both through regular appointments at the OKANA 

unit and through the scheduled visits at the hepatology department.  

5.3.2 Patient population and definitions 

In each participating centre data were collected of all PWID who received 

treatment for HCV infection between 2000 and 2013. Data were collected 

utilizing a standardized data collection form and entered into a Microsoft excel 

datasheet. Data were extracted on demographics, psychiatric history, past and 

present substance use, opioid substitution therapy, HCV viral load and genotype, 

liver biopsy, antiviral HCV treatment side effects, treatment completion and 

SVR.  

Depression was defined as being diagnosed by the psychiatrist according to the 

classification used in each country (DSM-IV).  

Treatment completion was defined as medication intake until the end of 

treatment period as advised by the treating physician. Each setting treated their 

patients with the medication available in their country at that time. The duration 

of treatment depended on the HCV genotype and the medication used.  

SVR was defined as HCV RNA undetectable at 6 months post-treatment.  
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5.3.3 Statistics 

Descriptive statistics of patient characteristics are presented for the three 

settings. Means and standard deviations are presented for continuous variables. 

For categorical variables, proportions and percentage are given. 

To study the factors associated with treatment completion and SVR, bivariate 

analyses were performed using Chi-square test or Fisher exact test, as 

appropriate. A p-value <0.05 was considered as statistically significant. 

A multivariable regression model was used to investigate differences in terms of 

the primary outcome, SVR after HCV treatment and treatment completion, 

between the 3 settings. The variables ‘age’, ‘gender’, ‘drug use during HCV 

treatment’, ‘substitution treatment during HCV treatment’, ‘viral load’, ‘HCV 

genotype’, ‘treatment completion’, ‘depression during the current HCV 

treatment’ and ‘antidepressant use during the current HCV treatment’ were 

included to fit the model for the outcome variable ‘SVR’. The variables ‘age’, 

‘gender’, ‘type of illegal drugs used (heroin, cocaine, benzodiazepines, cannabis, 

amphetamines and XTC use)’, ‘drug use during HCV treatment’, ‘substitution 

treatment during HCV treatment’, ‘HCV genotype’, ‘number of HCV treatments 

received’ (treatment experience), ‘occurrence of side effects’, ‘past depression’, 

‘depression during the current HCV treatment’ and ‘antidepressant use during 

the current HCV treatment’ were included to fit the model for the outcome 

variable ‘treatment completion’. The treatment setting was considered as a fixed 

effect in the regression model in order to make a fair comparison between the 

three treatment settings. Regression model selection was performed according 

to stepwise elimination. For all analyses, statistically significant differences were 

assessed at P < 0.05; P values were 2-sided. The fit of the model was tested 

using Hosmer-Lemeshow test. All analyses were performed using the statistical 

package SAS 9.4. 
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5.4 Results 

Treatment data between 2000 -2013 were available for 100 patients in setting 

1, 92 in setting 2 and 171 in setting 3.  

5.4.1 Patient characteristics in the three settings 

The majority of patients were male Caucasians, between 35 and 45 years old in 

all three settings (Table 5.1). Most patients finished secondary education in 

setting 1 (80%) and setting 2 (70%) while in setting 3, 46 % finished secondary 

education and 38% received only primary education (P<0.05).  

Viral load was high (HCV RNA level ≥800,000 IU per milliliter) in 62% of the 

patients in setting 1, 56% of setting 2 and 45% in setting 3 (p<0.05). The HCV 

genotype 1 infection was most common in setting 1, while in setting 2 and 

setting 3 genotype 3 was most prevalent (p<0.01) (Table 5.1). Liver biopsy was 

performed in more than 90% of the patients in setting 1 while in the other 

settings around 20% of the patients received a liver biopsy (p<0.05). In all 

three settings most patients who were examined had fibrosis stage 1 and 2.  
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Table 5.1. Demographic characteristics of the patients in the three models. 

Characteristics setting   

 1 2 3 total P value 

 N % N % N % N %  

Age             0.93 

<35 28 28 23 25 51 30 102 28  

≥35 and ≤45 51 51 50 54 85 50 186 52  

>45 21 21 19 21 33 20 73 20  

Gender             0.18 

Male 73 73 71 77 141 82 285 79  

Race             0.23 

African    1 1    1 0  

Caucasian 99 100 91 99 170 100 360 100  

Education             <0.01 

Primary 16 16 22 28 14 38 52 24  

Secondary 80 80 56 70 17 46 153 71  

Higher 4 4 2 3 6 16 12 6  

Viral load             0.04 

≥ 800000 IU/ml 59 62 50 56 57 45 166 54  

< 800000 IU/ml 36 38 39 44 69 55 144 46  

Genotype             <0.01 

1 52 53 26 28 35 21 113 31  

2    4 4 9 5 13 4  

3 38 38 50 54 108 64 196 54  

4 9 9 12 13 18 11 39 11  

Liver biopsy              <0.01 

Yes 90 94 22 25 39 23 151 43  

No 6 6 67 75 131 77 204 57  

Fibrosis stage             0.29 

0 8 9 1 7    9 6  

1 33 37 5 36 12 31 50 35  

2 32 36 5 36 12 31 49 34  

3 5 6 2 14 6 15 13 9  

4 12 13 1 7 9 23 22 15  

Past depression             <0.01 

Yes 35 36 53 58 6 4 94 26  

No 62 64 38 42 165 96 265 74  

Past antidepressant use *             <0.01 

Yes 31 97 43 81 5 83 79 87  

No 1 3 10 19 1 17 12 13  

*The percentage of patients who did use antidepressants is calculated by the total number 

of patients who reported use/non-use of antidepressants because there might also be anti-
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depressant use in patients without suffering from depression in that case used for another 

psychiatric disorder. 

The past drug use behaviour of the patients was also significantly different 

between the three settings (percentages and P values are presented in Table 

5.2). More than 95% of the patients in each setting used heroin and cocaine use 

was very high (92%) in setting 2 while in setting 1 and 3 it was around 60%. In 

setting 3, 56% used benzodiazepines compared to 43% in setting 2 and only 

18% in setting 1. Also the use of other substances such as cannabis, 

amphetamines and XTC was significantly different between the three settings 

(Table 5.2). Reported intravenous drug use was lower in setting 2 (81%) 

compared to setting 1 and setting 3, respectively 97 and 99%. Drug use during 

the HCV treatment was significantly higher in setting 2 compared to the other 

two settings (Table 5.2). Benzodiazepine use (prescribed or illegal) during the 

HCV treatment was the lowest (20%) in setting 3 compared to 38% and 37% of 

the patients in setting 1 and setting 2. 

Average duration of being involved in drug use was 25 years (± 8) in setting 1, 

19 years (± 6) in setting 2 and 12 years (± 6) in setting 3 (p< 0.05).  

The number of patients on OST during HCV treatment was 71%, 87% and 91%, 

in setting 1, 2 and 3, respectively (p<0.05). 

 

The treatment consisted of PegIFN plus RBV in the majority of patients in the 

three settings at that time. Only a limited number of patients in the three 

settings were treatment experienced (Table 5.3). 

In setting 2 all patients suffered from side effects, in setting 1 95% and in 

setting 3 only 62% (p<0.05) (Table 5.3). Flu like symptoms were reported in all 

settings but most frequently (62%) in patients from setting 2. Also other side 

effects such as weight loss, psychiatric side effects, skin related side effects and 

anemia were reported more often in setting 1 and 2 compared to setting 3 

(Table 5.3). During the current HCV treatment, depression was reported in 44%, 
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52% and 6% of the patients in setting 1, setting 2, and setting 3 respectively 

(p<0.05).  

The rate of treatment modification and the reasons for treatment modification 

were not significantly different between the three settings (Table 5.3).  

In all 3 treatment settings approximately 70% of the patients completed the 

treatment. However the reasons for non-completion were significantly different 

between the settings (p<0.05). In setting 1 the most common reason for non-

completion was lost-to follow-up, followed by side effects and non-response. In 

setting 2 and 3 the most common reason for non-completion was side effects 

followed by the decision of the patient to stop the treatment early (for 

percentages see Table 5.3).  
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Table 5.2. Drug use and opioid substitution treatment in the three settings. 

Characteristics Setting   

 1 2 3 total P value 

 N % N % N % N %  

Heroin use             0.04 

Yes 96 96 86 97 170 100 352 98  

No 4 4 3 3 0  0 7 2  

Cocaine use             <0.01 

Yes 57 57 82 92 104 61 243 68  

No 43 43 7 8 66 39 116 32  

Benzodiazepine use             <0.01 

Yes 18 18 38 43 96 56 152 42  

No 82 82 51 57 74 44 207 58  

Cannabis use             0.01 

Yes 44 44 58 65 103 61 205 57  

No 56 56 31 35 67 39 154 43  

Amphetamines use             <0.01 

Yes 14 14 0  0 0  0 14 4  

No 86 86 89 100 170 100 345 96  

XTC use             <0.01 

Yes 2 2 13 15    15 4  

No 98 98 76 85 170 100 344 96  

Intravenous drug use             <0.01 

Yes 97 97 73 81 167 99 337 94  

No 3 3 17 19 2 1 22 6  

Drug use during HCV treatment             <0.01 

Yes 56 57 61 67 45 26 162 45  

No 43 43 30 33 125 74 198 55  

Benzodiazepine use/ 
misuse during HCV treatment 

            0.01 

Yes 37 38 34 37 25 20 96 31  

No 61 62 57 63 98 80 216 69  

Past substitution treatment             0.19 

Yes 86 90 85 97 158 92 329 93  

No 10 10 3 3 13 8 26 7  

OST during HCV treatment             <0.01 

Yes 70 71 80 87 156 91 306 85  

No 29 29 12 13 15 9 56 15  
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Table 5.3. Antiviral HCV treatment related characteristics. 

Characteristics Setting   

 1 2 3 total P 
value 

 N % N % N % N %  
Number of treatment             0.19 

1 87 87 83 90 161 94 331 91  
2 13 13 9 10 9 5 31 9  
3       1 1 1 0  

Type of treatment             <0.01 
PegIFN + RBV 83 84 91 99 158 92 332 92  
IFN + RBV 6 6    11 6 17 5  
PegIFN + RBV +BOC 3 3       3 1  
PegIFN + RBV +TPV 7 7 1 1    8 2  
IFN       2 1 2 1  

Occurrence of side effects             <0.01 
Yes 94 95 89 100 102 62 285 81  
No 5 5    62 38 67 19  

Side effect: flu-like             <0.01 
Yes 35 35 55 62 32 20 122 35  
No 64 65 34 38 129 80 227 65  

Side effect: weight loss             0.12 
Yes 20 20 9 10 21 13 50 14  
No 79 80 80 90 140 87 299 86  

Side effect: psychiatric             <0.01 
Yes 33 33 39 44 31 19 103 30  
No 66 67 50 56 130 81 246 70  

Side effect: skin related             <0.01 
Yes 32 32 33 37 3 2 68 19  
No 67 68 56 63 158 98 281 81  

Side effect: anaemia             <0.01 
Yes 11 11 69 78 33 21 113 32  
No 88 89 20 22 128 80 236 68  

Depression during treatment             <0.01 
Yes 43 44 47 52 11 6 101 28  
No 54 56 44 48 160 94 258 72  

Antidepressants during current 
treatment 

            <0.01 

Yes 29 64 16 34 7 70 52 51  

No 16 36 31 66 3 30 50 49  
Modification of medicine             0.05 

Yes 20 22 18 20 18 11 56 16  
No 73 78 72 80 144 89 289 84  

Modification type             0.33 
PegIFN 4 20 9 50 4 50 17 37  
RBV 10 50 6 33 2 25 18 39  
PegIFN + RBV 6 30 3 17 2 25 11 24  

Reason modification             0.20 
Anaemia 5 31 4 22 5 71 14 34  
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Anaemia+other side effects 3 19 3 17    6 15  

Other side effects 8 50 11 61 2 29 21 51  
Treatment completion             0.77 

Yes 70 70 65 71 126 74 261 72  
No 30 30 27 29 45 26 102 28  

Reason non-completion***             <0.01 
Substance use       3 7 3 3  
Side effects 7 23 10 37 17 38 34 33  
Nonresponse 7 23 7 26 7 16 21 21  
Financial situation 2 7       2 2  
Social situation 2 7       2 2  
Non-compliance 2 7    2 4 4 4  
Died  1 3 1 4 1 2 3 3  
Lost-to-follow-up 8 27    1 2 9 9  
Decision patient 1 3 9 33 11 24 21 21  
Other       3 7 3 3  

SVR****             0.10 
Yes 66 80 60 66 111 72 237 72  
No 16 20 31 34 44 28 91 28  

**The percentage of patients who did use antidepressants is calculated by the total num-

ber of patients who reported use/non-use of antidepressants because there might also be 

anti-depressant use in patients without suffering from depression in that case used for 

another psychiatric disorder or as prevention of depression during HCV treatment. 

*** For the different reasons of non-completion, percentage of patients was calculated 

using the number of patients who did not complete treatment as dominator (for model 1; 

30, for model 2; 27 and for model 3; 45) 

****The percentage of patients who achieved SVR is calculated according to per protocol 

analysis: the dominator is total number of patients who completed treatment and were 

tested for SVR. 

5.4.2 Factors affecting SVR 

The SVR rate was 80% in setting 1, 66% in setting 2 and 72% in setting 3 

(p=NS). A logistic regression model was fitted with variable “treatment setting” 

forced to stay in the model. The result was a model containing treatment 

setting, age, viral load, HCV genotype and treatment completion (Table 5.4). 

Being treated in setting 1, age under 35 years, a viral load <800000 IU/ml and 

completion of the treatment were independently associated with SVR. This 

model had an area under the curve value of 0.80 meaning that this model 

predicted SVR very well. The Hosmer-Lemeshow test used to test the goodness 

of fit of the model had a p value of 0.98. 
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Table 5.4. The description of variables associated with achievement of SVR after 

multivariable logistic regression model fitting. 

Characteristics Achieved SVR (n=273)   OR (95% CI) P values 

Treatment setting   0.01 

1 62/76 (82%) 3.35 (1.39-8.06) 0.01 

2 55/84 (65%) ref . 

3 78/113 (69%) 0.84 (0.42-1.70) 0.64 

Age   <0.01 

<35 65/75 (87%) 3.68 (1.38-9.82) 0.01 

≥35 and ≤45 92/139 (66%) 0.87 (0.41-1.85) 0.71 

>45 38/59 (64%) ref   . 

Viral load   0.02 

≥ 800000 IU/ml 99/148 (67%) 0.47 (0.25-0.90) 0.02 

< 800000 IU/ml 96/125 (77%) ref   . 

Genotype   0.01 

1 52/85 (61%) 0.73 (0.27-1.97) 0.54 

2 8/12 (67%) 2.31 (0.46-11.73) 0.31 

3 114/143 (80%) 2.31 (0.90-5.94 0.08 

4 21/33 (64%) ref   . 

Treatment completion   <0.01 

yes 170/211 (81%) 6.56 (3.32-12.95) <0.01 

No 25/62 (40%) ref    . 

 

5.4.3 Factors affecting treatment completion 

Treatment completion rate was 70% in setting 1, 71% in setting 2 and 74% in 

setting 3 (p=NS). A logistic regression model was also fitted to predict treatment 

completion. No other characteristics besides “treatment setting” (which was 

forced to stay in the model) remained in the model (Table 5.5). This model had 

an “area under the curve” value of 0.52 which means that it is not a good 

predictor of treatment completion. The p value for the Hosmer-Lemeshow was 

1.00. 
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Table 5.5. The description of variables associated with treatment completion 

after multivariable logistic regression model fitting. 

Characteristics Treatment completed  OR (95% CI) P values 

Treatment setting   0.90 

1 60/80 (75%) 1.17 (0.59-2.33) 0.66 

2 59/82 (72%) ref . 

3 83/110 (74%) 1.12 (0.59-2.13) 0.72 

 

5.5 Discussion 

We examined whether an HCV antiviral treatment setting under one roof (setting 

2) is superior to other multidisciplinary treatment settings (setting 1 and setting 

3). In bivariate analysis the treatment outcome was not superior in the setting 

under one roof in comparison with other decentralised treatment settings. On 

the contrary in multivariate analysis being treated in setting 1, a setting working 

not under one roof, is associated with achieving SVR. 

Given the heterogeneity of the PWID population and healthcare infrastructure in 

different settings, it is necessary to develop various tailored models of HCV care 

to fulfil the specific needs of local PWID in each setting. (233, 234) In a 

multivariable meta-regression analysis the involvement of multidisciplinary 

teams was positively correlated with SVR rates. (126) However a single 

treatment setting cannot meet all the needs of different local PWID populations. 

For example in high income countries where there is well functioning health 

insurance system and monthly income is assured through unemployment and 

sickness allowance, less financial support for the patients is required compared 

to low income countries. Until now several studies have been published showing 

the results of different interventions or approaches. Successful treatment 

outcomes were achieved by involving peer workers (235, 236) and nurse 

educators/practitioners (215), managing psychiatric problems by 

psychoeducation (237), providing direct observed treatment (238, 239), 

increasing general practitioners’ capacity to manage and treat HCV (240), 
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providing HCV treatment through primary care-based clinics (241) and linking 

medical care with substance abuse treatment services to address the medical 

needs of PWID. (242, 243) With respect to the latter one would expect an 

“under one roof setting” providing HCV treatment in the specialised addiction 

care setting to perform the best. However, multivariate analysis showed a 

setting not working under one roof to be independently related with SVR. 

The SVR rates of 80% in setting 1, 66% in setting 2 and 72% in setting 3 were 

consistent with previously reported SVR rates in opiate-dependent patients. 

(127, 148, 244) Other factors independently associated with SVR were young 

age, low viral load, HCV genotype 3 and treatment completion. Also in other 

studies younger age, low baseline viral load, genotypes other than 1 (mostly 

genotype 3) were predicting factors for achieving SVR. (245-248) The reason for 

no significant difference in SVR rate between the settings in bivariate analysis 

might be the HCV genotype as a confounder. HCV genotype 1 infection is 

associated with lower SVR rates after treatment with PegIFN and RBV. (67) In 

this study in setting 1 there were significantly more patients with genotype 1 

infection (Table 5.1). However, a subset of these patients was treated with 

direct acting antivirals (TPV/BOC) which results according to the treatment trials 

in a higher SVR rate. (67) Thus in the bivariate analysis the high rate of HCV 

genotype 1 infected patients might influence the SVR rate.  

The results clearly show that the occurrence of side effects was significantly 

different between the settings. For most of the side effects such as flu-like 

symptoms, skin related side effects, depression the occurrence rates in setting 3 

were significantly lower compared to the other 2 settings. This could be 

explained by the retrospective nature of the study allowing to collect data only 

present in the patient files. Some centres for example in setting 3 reported only 

side effects that needed treatment in patient files and thus reported the side 

effects such as flu-like symptoms and skin related side effects less frequently. 

Compliance or adherence to prescribed treatment is important for a successful 

treatment. A meta-analysis reported a pooled PegIFN/RBV treatment completion 
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rate of 83% ranging between 36.4% and 100%. (126) In our study treatment 

was completed in approximately 70% of the patients in the three settings. 

Although treatment completion rate was not significantly different between the 

three settings, the reasons for non-completion were significantly different. Side 

effects were in all three settings an important reason for non-completion. This 

will change in the future because the new antivirals have almost no side effects. 

When we take a closer look at the reported reasons for non-completion more 

people were ‘lost-to-follow-up’ in setting 1 while for more people in setting 2 and 

3 ‘decision of the patient’ was recorded. The sum of these two reasons was 

similar in the three settings. Depending on the interpretation of each setting of 

the information available in the patient file one site may have reported the 

reason as lost-to-follow-up while another site as decision of the patient. An 

underlying reason for differences in reasons for non-completion might also be 

difference in the care settings. For example in some settings more attention 

might be paid on improving the social situation of the patients while in other 

settings the priority might be lying in improving the financial situation by helping 

to find a job.  

Widespread HCV infection in PWID is an essential point for the healthcare 

authorities that requires the attention of policy makers and the allocation of 

substantial resources to prevent the spread of the infection. 

The main limitation of this study is its retrospective design. Some of the 

observed differences for example differences in rate of depression and anaemia 

might be the result of less accurate reporting or the use of different definitions 

of diseases and different care provision to them depending on the practice in a 

health care systems. Another limitation is that patients who started HCV 

treatment might be more engaged and compliant to health care services and 

due to this might show better treatment completion and outcome compared to 

substance users who are not engaged to health care and substitution treatment 

services. It is also a limitation that only one centre of each type of treatment 

setting was studied.  
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For future research it is important to perform large controlled studies to evaluate 

the added value of the new implemented practices and to compare the different 

settings for earlier steps in the HCV care (HCV screening, treatment uptake) 

because patients starting treatment have already crossed different barriers. 

Furthermore, in the era of new interferon free HCV antiviral drugs where SVR 

rate exceeds 90%, the role of screening and treatment uptake has become even 

more important. These might be different between these settings. For example, 

in the treatment setting working under one roof patients might have fewer 

barriers for screening and treatment uptake because screening and treatment 

are available at the same site. Further research is necessary to evaluate this. 

 

In conclusion, our results demonstrate that PWID dealing with complex medical 

and psychiatric comorbidities and socio-financial issues can be effectively treated 

for HCV in any of the three different multidisciplinary approaches. A setting 

under one roof is not superior to other management settings. 
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6.1 Abstract 

Globally, over 10 million people are held in prisons and other places of detention 

at any given time. People who inject drugs comprise 10-48% of male and 30-

60% of female prisoners. The spread of hepatitis C in prisons is clearly driven by 

injection drug use, with many infected prisoners unaware of their infection sta-

tus. Risk behaviour for acquisition of hepatitis C via common use of injecting 

equipment is widespread in many prison settings. 

In custodial settings, effective and efficient prevention models applied in the 

community are very rarely implemented. Only approximately 60 out of more 

than 10,000 prisons worldwide provide needle exchange. Thus, HCV prevention 

is almost exclusively limited to verbal advice, leaflets and other measures di-

rected to cognitive behavioural change. Although the outcome of HCV antiviral 

treatment is comparable to non-substance users and substance users out of 

prison, the uptake for antiviral treatment is extremely low. 

Based on a literature review to assess the spread of hepatitis C among prisoners 

and to learn more about the impact for the prison system, recommendations 

regarding hepatitis C prevention, screening and treatment in prisons have been 

formulated in this article. 
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6.2 Introduction 

Globally, more than 10 million people are held in prisons and other places of 

detention at any given time. (249) Due to the high turnover rate in the prison 

population, it is estimated that more than 30 million people spend time in pris-

ons each year. Drug users in particular often spend relatively short periods in 

prisons before returning to their communities. 

Many people held in prisons have severe problems associated with drug use, 

together with related health and social disadvantages. Those categorised as 

problematic drug users constitute a substantial proportion of prison populations 

in Europe. Counting only sentenced prisoners with drug offences as the main 

offence, 15 of 26 European countries for which information is available report 

proportions over 15%. (250) The number of drug users in prisons is even high-

er. A systematic review of international studies – with a preponderance of stud-

ies conducted in the United States – found that 10% to 48% of men and 30% to 

60% of women were dependent on or used illicit drugs in the month before en-

tering prison. (251) In the European Union, it has been estimated that about 

half of all members of the prison population have used illicit drugs at some time 

in their lives. (252) 

Hepatitis C virus infection, which is both preventable and treatable, is a major 

concern in correctional settings. People who inject drugs (PWID) have high rates 

of imprisonment, largely due to the criminalization of their drug use and to the 

tendency to fund drug use through crime. The dynamics of illicit drug use, HCV 

infection and imprisonment are closely intertwined. (253) One study found that 

in Australian prisons, one-third of entering inmates tested positive for anti-HCV. 

The proportion of positive results among entering inmates who injected drugs 

was 56%. Furthermore, one-third of inmates who were anti-HCV positive were 

unaware of their infection status. 

In general, 80% of HCV-infected individuals develop chronic HCV. Of these, 10% 

to 15% will develop liver cirrhosis. (254) Three to four percent of patients with 
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cirrhosis develop HCC every year. (141, 255) Worldwide, 25% of liver cancer 

cases are attributable to HCV infection. (256) 

Given the interplay between HCV, drug use and incarceration, HCV has the po-

tential to impose a major disease burden on European prison populations. The 

purpose of this article is to review evidence and formulate recommendations 

regarding how to address this situation. 

6.3 HCV transmission, risk factors and prevention in prisons 

Imprisonment is an independent risk factor for HCV infection for PWID in the 

community. (257-262) All modes of HCV transmission that occur in the commu-

nity also occur in prisons. In particular, HBV, HCV and HIV are transmitted in 

prisons through the sharing of contaminated injecting equipment, and also 

through unsafe sexual contact, unsafe skin penetration (such as piercing and 

tattooing, sharing of razors, and blood-sharing rituals) and the improper sterili-

sation or reuse of medical or dental instruments. (263) Some PWID continue to 

use drugs such as opioids, including by injection, while incarcerated, and some 

people initiate injecting in prison. (264) In Australian prisons about half of all 

imprisoned people who inject drugs continue to inject drugs in prison. (265) 

One of the most important risk factors for HCV infection is IDU while in prison. 

(259, 262) A meta-analysis of 30 studies from different countries showed a clear 

association between the prevalence of HCV infection in prisoners and their histo-

ry of injecting drug use. There were weaker associations with female gender and 

with tattooing. The results showed that HCV seroprevalence was approximately 

11% higher among already-detained inmates, as opposed to inmates entering 

prison. A strong association between HCV infection and the length of time spent 

in prison was also seen. These findings suggest that intra-prison transmission 

may contribute considerably to high HCV levels in prison populations. (141) 

The prevalence of HCV infection among prison inmates is many times higher in 

most custodial settings than in the general population (266, 267), primarily be-

cause of the high proportion of PWID (254) who are known to be at high risk of 
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infection. Esteban et al. concluded that HCV prevalence in the general population 

in Western Europe is 0.5%, and that it is 2.5% and 6% in Southern Europe and 

Eastern Europe respectively. (7) A meta-analysis performed by Vescio et al., 

showed that there is a high HCV prevalence in inmates in several countries 

around the world. HCV prevalence in inmates was approximately 30% to 40% 

(range: 2%–58%). (141) 

Different studies from Europe, Australia and the United States suggest that hep-

atitis C prevalence rates in prisons range from 8% to 57%. (128, 143, 256, 268) 

 

In prisoners with a history of injecting drug use, the global summary prevalence 

was 64% (138). Data on anti-HCV prevalence among injecting drug users in 

European prisons between 2005 and 2010 were reported by five countries, with 

prevalence ranging from 12% in Hungary to 91% in Luxembourg. (269) Among 

female prisoners the prevalence is two in three. Among female PWID, the preva-

lence can be even higher, ranging from 49% to 88%. (270) 

Patterns of hepatitis C prevalence in custodial settings include increasing preva-

lence with age; higher prevalence among female prisoners; and increasing prev-

alence with multiple admissions to prisons (AIHW 2010). Infection with more 

than one strain of HCV may also be common in prison populations; one study 

found 24% prevalence of multiple infections within a cohort of prisoners who 

inject drugs. (271) 

The mortality rate for HCV-induced liver disease in prisons is high. Chronic liver 

disease-related deaths accounted for 16% of deaths among male Texan prison-

ers from 1989 to 2003. Either hepatitis B virus (HBV) or HCV has been identified 

as a causal factor in more than one third of chronic liver disease-related deaths. 

(272) 

6.4 Health care for prison inmates 

Prisoners are entitled, without discrimination, to a standard of health care 

equivalent to that available in the outside community, including preventive 
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measures. This principle of equivalence is fundamental to the promotion of hu-

man rights and best health practice within prisons, and is supported by interna-

tional guidelines on prison health and prisoners’ rights, as well as national prison 

policy and legislation in many countries. (273)  

People should not leave custody in a worse condition or with poorer health than 

when they entered. (265) The period of incarceration should be viewed as a 

public health window of opportunity, including HCV testing, treatment, care and 

support. (274) There is consensus among international organisations that all 

blood-borne virus prevention, treatment and care interventions that are availa-

ble in the community, including harm reduction interventions, must also be 

available to prisoners. (275-277) 

Effective and efficient prevention models that are applied in the community are 

very rarely implemented in custodial settings. Only about 60 out of more than 

10,000 prisons worldwide provide needle exchange. (278) Thus, HCV prevention 

is almost exclusively limited to verbal advice, leaflets and other measures di-

rected toward cognitive behavioural change. As HCV spreads primarily via inject-

ing drug use in prisons, dependence-driven behaviour can be expected to pre-

dominate. (279) 

6.5 HCV screening in prisons 

Many people enter prison with social, medical, and mental health conditions and 

re-enter the community with few of these conditions having been addressed 

while incarcerated. Hepatitis C is one such condition, and its management chal-

lenges both the correctional and public health systems. Identifying all cases of 

HCV among inmates is an essential first step, but testing strategies for blood-

borne viruses and test coverage vary globally between jurisdictions. In some 

countries there is no testing procedure at all (280), while some use voluntary 

screening and others use a targeted approach. This situation suggests a need for 

ongoing surveillance using a standardized approach to reliably report preva-
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lence. Ideally, surveillance should include collection of data on incident cases. 

(253) 

Screening for HCV infection and uptake of antiviral therapy are low in prisons. 

Uptake for screening ranges between 9% and 24%. (213, 281) In a nationwide 

survey in the United States, only one of 36 states reported routine screening, 

and only one reported conducting a seroprevalence study in custodial care. 

(254) Of 3,034 new prisoners at Dartmoor Prison (England), 12% were 

screened, with 16% of these found to be seropositive. Seventy-nine percent of 

seropositive prisoners with a positive polymerase chain reaction result were con-

firmed as cases of positive viremia, and 27% of these prisoners had a biopsy. 

Two prisoners were eligible for treatment. (282) 

The results of a recent cost-effectiveness study (72) indicated that the introduc-

tion of dried blood spot testing compared to venipuncture for HCV case-finding 

was likely to be cost-effective in prisoners in the United Kingdom and the United 

States if a minimum level of continuity of care in treatment or referral between 

prison and the community could be ensured. 

Qualitative research has described barriers to testing such as a lack of proactive 

approaches to offering testing, prisoners’ fears and lack of knowledge about 

HCV, low motivation for testing, and concerns about confidentiality and stigma, 

which may mean fewer people are tested. (283, 284) More work is needed to 

increase the level of testing in prisons. 

6.6 HCV treatment for prisoners 

With good adherence, HCV treatment outcomes for incarcerated patients who 

take combination therapy (PegIFN and RBV) are comparable to those observed 

in non-incarcerated patients at similar stages of disease. (285, 286) Studies 

performed in custodial settings show acceptable results and SVR rates ranging 

between 36% and 66%. (285-290) 

Rates of HCV treatment completion and SVR observed in correctional popula-

tions have been similar to those reported in community samples. (285-290) The 
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re-infection rate after successful antiviral treatment in prisons is low (7%) 

(291), and is comparable to re-infection rates outside of prisons. Antiviral 

treatment in prison also appears to be cost-effective according to a modelling 

study that looked at a US prison population. (292) 

Several groups have argued that correctional institutions are an important set-

ting for health interventions such as screening, diagnosis, prevention, and 

treatment of HCV infection. (293-295) One of the reasons is that in prison it is 

possible to monitor patients more closely, and to address side-effects and pro-

vide psychiatric care as necessary. (296) A second reason is that prisons provide 

an opportunity to engage with a difficult-to-reach population – incarceration may 

be the first or only time that many inmates intersect with the healthcare system. 

A third reason is that medical management and adherence to antiviral therapy 

require lifestyle stability, which can be provided by incarceration, particularly for 

offenders with a history of mental illness or substance abuse. (294) 

6.7 Programmes developed to improve HCV treatment in pris-

on 

In a few studies, intervention programs were developed or tested to improve the 

management of hepatitis C in prisons. Arora et al. developed Project ECHO, a 

programme that utilized teleconferencing, videoconferencing, and e-mail com-

munication to connect specialists with primary care providers in prisons and 

rural areas in order to improve access to quality health care for New Mexicans 

with hepatitis C. (297) Through Project ECHO, 226 patients received IFN and 

RBV treatment for hepatitis C.  

In the US state of New York, a programme was created to provide continuity of 

HCV treatment to prisoners upon their release. (298) A referral process was 

developed, staff were mobilized, and health-care facilities in the community 

were recruited to accept referrals. This programme included 70 prisons and 21 

health care facilities. Until March 2006, 24 inmates were enrolled. 
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Another treatment programme was developed in the North Dakota Department 

of Corrections and Rehabilitation. (299) The treatment protocol followed National 

Institutes of Health guidelines for primary therapy for hepatitis C, with the ex-

ception of replacing weekly PegIFN administration with three times- weekly con-

sensus IFN administration. The programme resulted in sustained viral responses 

of 54% for GT 1, 75% for GTs 2 and 3, and 64% overall. 

Research indicates that nurses play a crucial role in providing education, support 

and management of patients infected with hepatitis C. (215, 300-302) The in-

volvement of nurses enhances access to treatment, treatment adherence and 

response to treatment. (215, 302, 303) A study by Lloyd et al. (304) evaluated 

the safety and effectiveness of a nurse model of care for inmates. In this study, 

treatment was initiated in 108 patients (28% of the 291 patients enrolled in the 

study) and the SVR rate among patients with complete follow-up data was 69%. 

This first prospective treatment programme in a prison setting demonstrated 

that the nurse-led model of hepatitis C care enhanced treatment uptake and 

reduced the burden of disease. 

6.8 Staff training and support 

Staff training and support are important because all people working in prisons 

should be aware of blood-borne viruses and of the universal and special precau-

tions that are recommended for preventing transmission. Training and support 

should be tailored to the needs of different types of staff working within and 

outside of health services. Prison administrators are advised to: (128, 305) 

- Provide target-group specific peer education and training on hepatitis 

and other communicable diseases, routes of transmission in the work-

place (e.g., the risk of needlestick injuries occurring during searches of 

cells), confidentiality, drug use, hepatitis prevention measures, hepatitis 

testing and treatment opportunities, drug dependence treatment, uni-

versal precautions and use of protective equipment, and the rationale for 

and content of prison rules and policies related to hepatitis to all prison 
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staff as part of their initial training, and update this training on a regular 

basis during the course of employment. 

- Ensure that the training of prison staff addresses hepatitis-related dis-

crimination and homophobia, reduces staff opposition to the provision of 

hepatitis prevention measures to prisoners, emphasises the importance 

of confidentiality and non-disclosure of hepatitis status and medical in-

formation, and promotes the compassionate treatment of prisoners liv-

ing with hepatitis. Ensure access to appropriate post-exposure 

prophylaxis and counselling. 

6.9 General recommendations 

The following recommendations can be made regarding hepatitis C prevention, 

screening and treatment in prisons: 

- Close collaboration between prison and public (or community) health 

services is needed (e.g. in order to facilitate community follow-up of 

treatment). (254, 306) Ensure continued hepatitis C treatment and care 

when there is movement between custodial settings, and when inmates 

receiving treatment re-enter the community. (141, 265, 298) 

- Incarcerated persons with risk factors for HCV infection should be 

screened for viral hepatitis infections. (307) 

- There is a need to develop approaches to increase the uptake of testing 

by raising awareness amongst prisoners about HCV infection, optimising 

testing pathways that support appropriate testing at appropriate times 

during a prisoner’s stay in prison, ensuring adequate pre- and post-test 

discussion, and developing care pathways for HCV that enable seamless 

continuity of care. (283) Proven nurse led intervention models could be 

transferred into the prison setting in order to guarantee guidance. 

- Prisoners should be provided with substance abuse treatment. Opiate 

agonist therapy (methadone, buprenorphine or diacetylmorhpine) should 
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be administered to opiate-dependent subjects with hepatitis B and C in-

fections in order to reduce the risks of transmission and reinfection. 

- There is a need to provide sterile injecting equipment and other harm 

reduction measures to those who inject while in prison. (308, 309) HCV-

infected persons should be counselled on how to avoid transmitting HCV 

to others. (310) 

- Health education activities (including peer education) should be carried 

out, in particular for inmates with no or minimal prior health education. 

(204, 311) 

- Depression and psychosis, which are common in prison settings, occur 

with IFN treatment. It is essential to provide psychiatric evaluation of 

patients prior to and during treatment, in order to avoid or control the 

possible appearance of mental side effects. (294, 312) 

- A multidisciplinary approach through the collaboration of addiction spe-

cialists, hepatologists, infectious disease experts, clinical psychologists, 

nurses and prison physicians should be adopted. (244) 

- If possible, a directly observed treatment (DOT) strategy, which ensures 

supervision of oral therapy administration and the injection of subcuta-

neous therapy by health care professionals, should be used, as occurs in 

anti-HIV and tuberculosis treatment in prison inmates. (266) 

6.10 Conclusion 

HCV prevalence is very high in prisons. Intravenous drug use while in prison is 

one of the most important risk factors. The utilization of harm reduction strate-

gies in order to prevent transmission of HCV in prisons lags far behind similar 

efforts taking place outside of prisons. The scarcity of prison-based needle ex-

change programmes is a prominent example of this problem. Although testing 

for HCV in prisons should be a cornerstone in the health care of prison inmates, 

levels of screening for HCV infection and uptake of antiviral therapy in prisons 

are low. Since HCV treatment outcomes for incarcerated patients are compara-
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ble to those observed in non-incarcerated patient, programmes to improve HCV 

treatment in prison, staff support and recommendations regarding HCV have 

been developed and must be implemented. Treatment for HCV in prison should 

be routinely available and offered under standard guidelines and protocols 

equivalent to those applied in the community. 
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Chapter 7 

 

 

 

General discussion 
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The aim of this PhD thesis was to identify how HCV care for persons who use or 

inject drugs can be improved. To achieve this, studies were performed mainly 

between 2011-2015 to shed a light on some under-investigated topics at that 

time. 

 

The first project (chapter 2) aimed to study the characteristics of the substance 

user population (clients of opioid substitution treatment clinics in Belgium) and 

patients’ and physicians’ opinion regarding HCV treatment (PegIFN and RBV). In 

the Belgian drug user population registered in an addiction care program, most 

patients (90%) were willing to receive HCV treatment, however only 43% were 

eligible for treatment in physicians’ opinion.  

The second project (chapter 3), a retrospective study, evaluating HCV treatment 

(TPV or BOC combined with PegIFN and RBV) outcome among PWID and non-

PWID in Belgium, showed that treatment outcome and compliance were similar 

in the two groups. 

The third project (chapter 4) demonstrated that an intervention, combining for-

mal and peer education with FibroScan measurement, improved HCV knowledge 

among persons who use drugs, but did not accomplish a higher uptake for 

screening and treatment after one intervention session. 

The fourth project (chapter 5), an international retrospective study, investigated 

whether HCV treatment outcome and compliance in a treatment setting working 

under one roof is superior to other treatment settings. The results suggested 

that being treated in a multidisciplinary setting not working under one roof was 

not inferior to a setting working under one roof. 

The fifth project (chapter 6) is a literature review concluding that HCV preva-

lence and transmission are high in prisons. Intravenous drug use while in prison 

is one of the most important risk factors for HCV infection. Levels of screening 

for HCV infection and uptake for antiviral therapy in prisons are low. Harm re-

duction strategies in prison are scarce. In this international review, recommen-
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dations are formulated to improve hepatitis C prevention, screening and treat-

ment in prisons. 

7.1 HCV care cascade 

In April 2016, the WHO released an update of its “Guidelines for the screening, 

care and treatment of patients with chronic hepatitis C infection” published in 

2014. (82, 313) The recommendations published in 2014 (313) covered the 

topics: who should be tested, how to assess for liver fibrosis and what treatment 

regimens should be used. These guidelines strongly recommended to:  

- Offer HCV screening to individuals who are part of a (sub-)population 

with high HCV prevalence or with a history of HCV risk expo-

sure/behaviour. 

- Screen for alcohol use and offer counselling to reduce moderate and 

high levels of alcohol intake 

- Assess all adults and children with chronic HCV infection, including peo-

ple who inject drugs, for eligibility for antiviral treatment. 

- Treat with PegIFN and RBV for the treatment of chronic HCV infection ra-

ther than standard non-pegylated IFN with RBV. 

Since the release of these guidelines, several new direct acting antivirals have 

been approved and they changed the HCV treatment landscape. For the updated 

guidelines (82) the evidence on the safety and efficacy of the new DAA was 

reviewed and the WHO came up with three broad new recommendations. The 

first recommendation is that countries should move to all-oral HCV regimens, 

because they are safer, highly effective and becoming cheaper because of the 

production of generic products. The second main recommendation is to no 

longer use TPV and BOC, which were the first generation protease inhibitors. 

Third, these new guidelines also provide guidance on which specific regimens 

should be used (called "preferred regimens") based on a patient’s clinical history 

as well as the HCV genotype.  
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The updated guidelines in April 2016 also promote the scale-up of HCV 

treatment, particularly in low- and middle-income countries where most people 

with HCV live and only few people currently have access to hepatitis treatment. 

The WHO recognizes that implementation of the recommendations may not be 

immediate, because the treatments can be expensive and the drugs are not yet 

approved in many countries. (82) 

 

For the PWID population the WHO guidelines recommend to: 

- Offer HCV screening to all PWID as an integral component of a compre-

hensive package of harm reduction interventions and to repeat screen-

ing in individuals at risk of reinfection. 

- To provide HCV care without discrimination or stigmatisation and to in-

tegrate addiction treatment with other required services such as harm 

reduction strategies  

- To assess all PWID with chronic HCV infection for eligibility for treatment 

In May 2016, the World Health Assembly endorsed the Global Health Sector 

Strategy on viral hepatitis 2016–2021. The Global Health Sector Strategy calls 

for the elimination of viral hepatitis as a public health threat by 2030 (reducing 

new infections by 90% and mortality by 65%). (314) 

In July 2018, the WHO released an update of the guidelines based on new 

evidence; the fast evolution in DAA regimens improvement and substantial price 

reduction of DAAs. The WHO recommends firstly to treat all persons (12 years or 

older, irrespective of disease stage) with chronic HCV infection, rather than 

reserving treatment for persons with more advanced disease. (315) Secondly, 

the need for genotyping to guide treatment decisions is reduced due to the 

availability of several new pangenotypic DAAs. Therefore the WHO recommends 

the use of pangenotypic DAA regimens for the treatment of persons with chronic 

HCV infection aged 18 years and above. For adolescents between 12-17 years of 
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age (weighing at least 35 kg) the WHO recommends to use 3 regimens: 

sofosbuvir/ledipasvir for 12 weeks in genotypes 1, 4, 5 and 6, 

sofosbuvir/ribavirin for 12 weeks in genotype 2 and sofosbuvir/ribavirin for 24 

weeks in genotype 3. For children aged less than 12 years the WHO 

recommends to defer treatment until 12 years of age and to no longer treat with 

interferon-based regimens. Thirdly, the continued substantial reduction in the 

price of DAAs has enabled treatment to be rolled out rapidly in a number of low- 

and middle-income countries. To help countries improve access to effective 

hepatitis services, the WHO describes eight key good practice approaches across 

the continuum of care: national planning to eliminate HCV, simple and 

standardized algorithms, strategies to improve linkage from testing to care, 

integration of HCV care in other services, decentralisation of testing and 

treatment, community engagement and peer support, strategies for more 

efficient procurement and supply management and data systems to monitor the 

quality of individual care and coverage. (315) 

In many countries, PWID are the main reservoir of HCV infection. (9) The 

burden of HCV-related liver disease continues to rise and it is a major cause of 

morbidity and mortality among PWID. (33) Substance users were excluded from 

antiviral HCV therapy at the end of the nineties (1997). (316) By 2009, they 

were no longer excluded from antiviral therapy and international guidelines 

started recommending treatment for PWID. (128, 174, 317) 

Although PWID are the major source for HCV infection and evidence shows 

favourable outcomes of HCV antiviral therapy in PWID, still very few have 

received HCV treatment. Even in high-income countries, the HCV treatment 

uptake of PWID remains low. (318) Therefore the guidelines developed by the 

International Network for Hepatitis in Substance Users (INHSU) emphasise the 

need for the implementation of strategies to enhance HCV testing, linkage to 

care, assessment, treatment and prevention of HCV reinfection in the PWID 

population. (128, 154) Recently, a paper by INHSU presents recommended 
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actions for PWID in order to meet the WHO hepatitis C elimination goals by 

2030. (319) 

 

People with HCV infection need to fulfil several steps along the HCV care cas-

cade/continuum, to achieve optimal health outcomes. (320, 321) Passing 

through this care cascade/continuum individuals must 1) be tested for, diag-

nosed with and made aware of their HCV infection, 2) engage with the specific 

health care provider (linkage to care) 3) be assessed for specific treatment, 4) 

initiate specific treatment 5) adhere to and complete the treatment and 6) pre-

vent re-infection. (321) 

To improve HCV care, addressing several steps in the cascade of HCV care is 

required. (320-322). A systematic review (321) summarized evidence-based 

interventions targeting one or more steps along the chronic HCV care continu-

um. This review clearly shows that several interventions facilitating one or mul-

tiple steps of the HCV care cascade have already been designed and studied. 

More in detail the authors reviewed interventions to improve the diagnosis or 

case-finding, linkage to HCV care, pre-therapeutic evaluation or treatment 

initiation and treatment adherence. Interventions such as free counselling and 

testing, dried blood spot testing, point of care testing (oral fluid testing), 

provider education about HCV treatment guidelines with nursing support were 

effective at identifying new cases of chronic HCV. Linkage to care was improved 

by for example peer interventions and the involvement of trained nurses who 

were responsible for HCV assessment, treatment and post treatment follow-up 

in a prison setting. Treatment initiation was improved by interventions such as 

peer programs and behavioral interventions that included motivational 

interviewing, care coordination through case management and education 

services. Interventions such as DOT and multidisciplinary support programs 

involving collaboration between physicians and nurses to improve treatment 

were effective to improve adherence to treatment. Most interventions described 

in this review were studied for IFN-based HCV treatments. Thus future research 
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need to address how these interventions apply to the context of new DAAs. 

(321) In 2017, Bajis et al. (323) also performed systemic review to evaluate the 

effectiveness of interventions to enhance HCV testing, linkage to care, and 

treatment uptake among PWID. But all the identified studies were conducted in 

the interferon treatment era and there were no studies conducted in low- and 

middle-income countries. Thus, further data is needed to identify strategies to 

enhance HCV testing, linkage to care, and treatment in the DAA era to strive 

towards HCV elimination among PWID. (323) 

In 2015, Ford et al. (324) outlined ten key priorities for scaling up HCV treat-

ment for PWID in low and middle income countries including: 1) Affordable ac-

cess to IFN-free HCV treatment; 2) increased awareness and testing; 3) stand-

ardization of treatment; 4) simplification of service delivery; 5) integration of 

services; 6) peer support; 7) treatment within a framework of comprehensive 

prevention (including NSP and OST); 8) tracking progress; 9) funding; and 10) 

enabling policies. (324) In my opinion these are also applicable for most devel-

oped/high income countries such as Belgium because in most high income coun-

tries not all of these priorities are fulfilled and there are still gaps in HCV care.  

Before and during this PhD project, our research group did focus on some as-

pects of the HCV care cascade. 

7.2 HCV prevalence, screening, treatment and liver disease 

progression in Belgium….. 

Before starting to test and implement strategies to improve the HCV care cas-

cade, it is important to review the current situation of HCV prevalence, rate of 

screening, treatment and liver disease progression. 

There are only a few dated studies that evaluated the prevalence/incidence of 

HCV in the general population and in substance users in Belgium. In brief, these 

studies suggested that the prevalence rate in the general population was around 

1% and according to a recent estimate by Litzroth et al. (56) 0.22%, while in 
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the PWID population it was much higher (in detail described in section 1.4). (53, 

57)  

7.3 The interest of PWID and care providers in HCV treatment  

Studies did show that 53-86% of PWID reported willingness to receive treatment 

for HCV with PegIFN/RBV. (165, 223, 325) The study by Doab et al. (223) 

demonstrated that the willingness to receive HCV treatment increased from 63% 

to 93% under treatment success scenarios of 40% to 70%, respectively. One 

can expect willingness for treatment to be even higher in the era of the new 

IFN-free antivirals with less side effects and very high response rates. Among 

patients not willing or delaying treatment, several barriers have been observed 

such as poor knowledge about HCV, absence of symptoms, unemployment, un-

stable housing, etc. (326) In 2017, Mah et al. (327) demonstrated that HCV 

knowledge was associated with more HCV treatment willingness.  

 

On the other hand physicians/care providers are reluctant to refer or to treat 

substance users based on concerns related to ongoing/active substance use, 

psychiatric comorbidity and perceptions about poor adherence. Some addiction 

medicine physicians do not see HCV treatment as their “core” business. Moreo-

ver, not only among patients, also among physicians lack of HCV knowledge 

results in low HCV screening and treatment rates. (326) 

To improve an important step of the HCV care cascade: “treatment initiation” it 

is important to know the HCV infected population on OST and the factors affect-

ing referral for HCV treatment. Therefore we studied (chapter 2) the characteris-

tics, patients’ willingness for HCV treatment, physicians’ opinion regarding the 

suitability of the patients for HCV treatment, the referral rate and factors associ-

ated with referral to a hepatologist for HCV treatment, among a population of 

PWID with chronic HCV infection in an OST setting. This prospective multicentre 

study showed that also in our Belgian PWID population the majority (90%) was 

willing to receive HCV treatment. However, only 43% of the participants was 



113 
 

suitable for treatment in addiction care physician’s opinions and in only 17% of 

the participants referred to and seen by a hepatologist, HCV treatment was rec-

ommended.  

7.4 PWID patients can achieve similar treatment outcomes as 

non-PWID 

As already described in the introduction, there is a lot of evidence showing that 

PegIFN/RBV treatment was safe and effective among PWID and treatment 

outcomes were similar to the non-PWID population. (125-129) Our research 

group was the first to compare the outcome of antiviral HCV therapy including 

BOC or TPV among PWID and non-PWID infected with GT 1 in Belgium (Chapter 

3). Treatment outcomes were similar in PWID and non-PWID. Also other studies 

found comparable response rates among PWID under OST and a non-PWID 

population. (131, 328) The trials that aimed to study the response rates of IFN-

free DAA treatments showed similar results. (96-98, 329-332). In Belgium, 

Bielen et al. (134) compared outcome of DAA treatment for HCV in PWID and 

non-PWID. This study showed similar rates of treatment completion (95.7% vs 

98.1%; p=0.244) and SVR (93.0% vs 94.8%; p=0.430) between PWID and 

non-PWID, respectively. 

In short, there is sufficient evidence to support that the PWID population deliv-

ered similar treatment outcomes and adherence to antiviral treatment when 

compared to the general population, even for IFN-based treatments, when the 

treatment period was much longer and treatment was accompanied with several 

side effects.  

There is a lack of data on treatment outcomes with the new IFN-free HCV thera-

pies in the PWID population. Trials to investigate the outcome of and uptake for 

the new antivirals in this population are required. It is also important to study 

the reinfection rate after HCV treatment with the new antivirals. There is a pos-

sibility that the PWID population might have higher rates of relapse to risk be-
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havior (sharing injection material) because of these simple, easy and short 

treatments with almost no side effects. If this might be the case then patient 

education and harm reduction to minimize the risk of reinfection should be im-

plemented. 

7.5 HCV screening and treatment rate can be enhanced 

through providing HCV-related information and non-

invasive diagnosis  

Among PWID, a low perceived need and fear for treatment has been associated 

with limited knowledge about hepatitis C and concerns about treatment-related 

side effects. (145, 165, 224, 333-335) Thus, these studies suggest that lack of 

knowledge is also a barrier to seeking HCV care. A number of studies investigat-

ing HCV-related knowledge among PWID found that HCV knowledge, depending 

on the study, was poor to moderate. (218, 223, 333, 334, 336-339) It is diffi-

cult, however, to compare these studies because different instruments were 

used and the studies were performed in different settings/countries.  

Also in OST settings, where there is repeated contact with health care providers, 

poor HCV knowledge and low rates of assessment and treatment were observed. 

(165, 218, 225, 340) This suggests that some of the OST settings, in their cur-

rent form, are not successful in providing a sufficient level of patient-provider 

contact to facilitate HCV assessment and treatment. (227) 

Even simple educational interventions, such as informational presentations, can 

significantly improve HCV knowledge. (211) It is important to address the barri-

er “lack of knowledge” because higher HCV knowledge is associated with higher 

willingness for treatment, a greater likelihood of receiving HCV assessment and 

treatment. (146, 225, 340)  

Liver biopsy, which is an invasive procedure, is a barrier to HCV assessment and 

treatment among PWID. (220, 223) Liver disease can also be assessed by non-

invasive techniques such as transient elastography/FibroScan. This is an ultra-
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sound technique that evaluates the extent of liver fibrosis or damage. (341, 

342) Transient elastography can enhance liver disease screening among PWID. 

(221, 222, 343) Performing a FibroScan may also facilitate the entry into care, 

especially in patients with a lack of HCV-related symptoms such as PWID who 

report this as a reason not to seek HCV care. (227) 

To improve HCV screening which is the first step of the HCV care cascade we 

performed a pilot study (chapter 4) to evaluate the effect of HCV related educa-

tion and Fibroscan measurement on knowledge and willingness for HCV screen-

ing and treatment among PWUD in a local addiction care setting in Limburg, 

Belgium. There was a significant improvement in HCV-related knowledge. Up-

take for screening and treatment did also show a trend towards improvement 

but not statistical significant.  

During this study, in our personal experience we did notice that besides giving 

information, there is also need for close follow-up of the patients by a care pro-

vider/nurse/ other member of the care provider team who is regularly in contact 

with the patients. The primary role of this person should be to repeat the infor-

mation regularly, to discuss barriers to HCV screening and treatment, try to 

resolve these barriers and engage the patients in HCV care.  

For the future, additional studies are required to evaluate educational interven-

tions designed to improve HCV and liver disease knowledge among substance 

users.  

7.6 The ideal settings and approaches to provide HCV care 

HCV care can be improved by providing all the necessary support in each stage 

of the HCV care cascade, which is the process from screening to post-treatment 

follow-up. An integrated multidisciplinary approach to HCV treatment can be 

provided by utilizing community-based and hospital-based clinics, as well as OST 

and drug detoxification centres. (147-150, 172, 244) For example, the integra-

tion of an addiction medicine specialist from an OST program in a hepatitis clinic 

proved to be an effective and efficient way to deliver HCV evaluation and treat-
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ment to patients in OST. (164) A meta-analysis by Dimova et al. (126) identified 

“treatment of addiction during HCV therapy” as a parameter leading to higher 

treatment completion. (126) Integrating HCV care into primary care, addiction 

care and general practices has also proved to be effective. (148, 166, 167, 241, 

344, 345) Tait et al. demonstrated that introduction of a multidisciplinary care 

network did not only increase engagement and access to HCV treatment but also 

reduced all-cause mortality. (346, 347) 

Related to this topic, we did compare (chapter 5) the treatment (Peg-IFN and 

RBV) outcome in an integrated/multidisciplinary care setting providing addiction 

and HCV treatment under one roof and two multidisciplinary settings working 

not under one roof. The results suggested that the setting under one roof was 

not superior for HCV treatment outcome compared to the other settings. 

 
The integration of psychologist-led interventions into a hepatology unit increased 

HCV treatment eligibility in an underserved population with mental health and 

substance abuse comorbidities. (348) This trial by Evon et al. (348) enrolled  

HCV patients deferred from antiviral therapy, owing to mental health or sub-

stance abuse. The integrated care intervention group received counselling and 

case management. Patients in the intervention group received monthly phone 

and in-person intervention sessions with the hepatology psychologist for up to 

nine months. In an intention-to-treat analysis, 42% of intervention group partic-

ipants became eligible for therapy compared to 18% of standard care partici-

pants (p=0.009).  

The involvement of nurse educators/practitioners or specialised nurses for as-

sessment, HCV treatment, psychotherapy and systematic follow-up of the pa-

tients can also greatly improve HCV management. (215, 304, 349) Several stud-

ies evaluating task shifting (between specialists and primary care providers) 

demonstrated its success in improving access to HCV care in interferon based 

regimens and also in the DAA era. (297, 350-356) 
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In the era of PegIFN and/or RBV treatment models of HCV treatment incorporat-

ing direct observed treatment (DOT) (238, 239, 357), peer support (122, 147, 

358, 359) and group treatment (358) were effective. For example the involve-

ment of peers stimulated the development of positive and healthy behaviours, 

and has been shown to increase assessment, treatment and prevention of HCV. 

(122, 147, 358-362) 

There is emerging evidence supporting the role of “case management” in order 

to improve HCV care. A modelling study evaluated the effect of four hypothetical 

intervention strategies: linkage to care, treatment initiation, integrated case 

management and peer navigator, to improve HCV care among a hypothetical 

cohort of individuals with chronic HCV infection, recently screened positive for 

anti-HCV. Peer navigators were peers who worked with patients from the time 

they were diagnosed as HCV-infected until completion of HCV treatment. This 

study demonstrated that interventions addressing multiple points along the HCV 

cascade, such as peer navigators or integrated case management, may provide 

the best value for money and should be prioritized for future development and 

prospective evaluation. (363) A prospective randomized trial in the United States 

compared the results of usual care to an integrated care intervention including 

case management. They demonstrated that integrated care with a mental health 

provider as case manager increased the proportion of patients with HCV infec-

tion and psychiatric illness and/or substance abuse who initiated antiviral thera-

py and achieved SVR, without serious adverse events. (364) A study published 

in 2015, was the first to examine the experience of people with chronic disease 

and family members, who participated in a case management intervention in 

primary care. The overall experience of patients and family members was very 

positive. Participants reported that their case management nurse improved ac-

cess, communication, coordination, and involvement in decision-making as well 

as better health care transitions. (365) 
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Settings such as OST programs, community health centres and prisons, where 

large numbers of PWID can be reached, are present in many countries. By build-

ing on the existing infrastructure and adapting according to the needs of the 

PWID, these settings might become very successful in treating HCV in this popu-

lation. (147, 151, 159, 165, 304, 344, 366) Recent studies indicated that be-

sides these existing settings PWID, who are not engaged in health care services, 

can be reached by ‘‘bring a friend’’ approach. (367, 368) In this way HCV care 

can be provided in close social and injecting networks, usually “invisible” for the 

care providers. 

Current knowledge suggests that none of the models meets all the needs of a 

heterogeneous patient population. In short “one size does not fit all”, thus offer-

ing a setting adapted to the needs of local PWID is the best way to reach the 

most important needs of PWID. Close collaboration of all involved health profes-

sionals is crucial for every model to be successful. To improve the communica-

tion between all care providers and to enhance the linkage to care for patients, a 

case manager can play an important role. Furthermore, acceptance of the indi-

vidual circumstances of PWID will determine the level of success of any model of 

HCV management, rather than rigid exclusion criteria. (151) 

Since new strategies need to be built upon the existing infrastructure, some 

settings/countries might need fewer efforts compared to others. Future research 

is needed to study the effect of existing strategies when applied to a certain 

existing setting. There is also need to design and study interventions/strategies 

that are affordable and facilitate several steps of the HCV care cascade. 
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7.7 Harm reduction and enhanced HCV screening and treat-

ment in a custodial setting is essential to control further 

spread of HCV  

HCV prevalence among the prison population is much higher (30-40%) than in 

the general population. (369) A literature review by Dolan et al. demonstrated 

that globally 15.1% (1 546 500) of the 10.2 million incarcerated people were 

HCV ab+ on any given day in 2014. (139) This high prevalence can be explained 

by high incarceration rate among PWID and high rates of risk behaviour such as 

sharing of injecting materials in prison. (141-143) 

During the period 2006-2010 more than 60% of the Belgian prisoners indicated 

to have used illegal drugs in the past and 30 to 36% during the current 

detention. At the first place cannabis followed by heroin and illegal medication 

use are the most common in prisons. One out of three prisoners is imprisoned 

due to drug related offenses. These findings suggest that prisons are a window 

of opportunity to reach this difficult-to-reach population. (370) 

As elsewhere in the world, data and interventions related to HCV care in prisons 

are scarce in Belgium. Plasschaert et al. (2004-2005) interviewed and tested 

117 DUs in prisons. In the prison population an HCV prevalence rate of 53% was 

recorded among DUs and 73% among PWID. (58) 

Without access to services such as harm reduction programs (needle and 

syringe programs), HCV screening and treatment, equivalent to community 

standards, HCV infections will continue to occur among this most vulnerable 

population. This will result in significant societal and health care costs related to 

the management of these infections. (371) 
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Efforts to reduce new HCV infections by providing harm reduction interventions 

such as NSPs, systematic HCV screening, counselling and treatment are 

therefore essential among the prison population. 

7.8 HCV care for PWID, the shortcomings and the ways to im-

prove HCV care in Belgium 

7.8.1 The most common way of receiving HCV care among PWID 

In Belgium, in most addiction care centres, care is provided by a team of physi-

cians, psychiatrists, psychologists, nurses and social workers.  

Patients with risk behaviour are screened for anti-HCV and HCV RNA in some 

addiction care centres. If positive, patients are referred to a hepatolo-

gist/gastroenterologist in the nearest liver clinic. The procedures such as ultra-

sonography, transient elastography (Fibroscan) and liver biopsy are performed 

at the liver clinic. If eligible for treatment the hepatologist starts the treatment 

and follows the patient during and after the treatment. The addiction care physi-

cians and nurses communicate with the hepatologist through letters/telephone 

contact.  

The addiction treatment, primary health care and specialized care for HCV are 

partially reimbursed by the health insurance. 

7.8.2 Shortcomings of HCV care in Belgium 

Although the Belgian Association for the Study of the Liver recommends target-

ed HCV screening for high risk populations, including individuals with a blood 

transfusion or a major medical event prior to July 1, 1990, intranasal or injection 

drug users, and dialysis patients, there is still no formal screening strategy pre-

sent in Belgium. (55) Efforts to increase screening/diagnosis and treatment 

rates are urgently required.  

In 2014, an action plan, the “Hepatitis C Plan”, was developed in Belgium to 

improve prevention, diagnosis and treatment of HCV. The main aims of this plan 
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were to increase the rate of screening, to improve the treatment quality of life of 

the patients and to develop a national network to improve HCV care. Yet, the 

problem is that this action plan did not define specific actions to achieve these 

goals. There is no information available how this plan will be realized, nor 

whether some budget is made available for people (interested hepatologists/ 

addiction care personnel/researchers) who want to take initiatives. (372) Until 

the end of 2018, the HCV plan has not been implemented. Very recently screen-

ing programs are starting to be supported by the Flemish health ministry at the 

Centre for alcohol and other drugs problems in selected provinces in Belgium. 

(373) 

Newly discovered HCV treatments such as sofosbuvir show high efficacy, have 

simplified dosing (one pill all oral), short duration and almost no side effects. 

Due to the high cost these new antivirals are not available for all the diagnosed 

patients. Up to 2017, the new generation DAAs were only reimbursed for pa-

tients with advanced (F3-F4) liver disease in Belgium. (109) From January 2017, 

also patients with F2 fibrosis stage and higher are reimbursed for HCV antiviral 

treatment. (374, 375) The criteria for reimbursement are revised recently. From 

January 2019 on reimbursement for HCV treatment is approved for all geno-

types also for patients with fibrosis stage F0-F1. (110, 111) 

The PWID population is a heterogeneous population; some of them have 

multiple problems such as comorbidities and socio-financial problems. Even if 

treatment is available and reimbursed for all infected PWID, this will not make 

HCV treatment being a priority for all those PWID. Through communication with 

addiction care physicians during this PhD project, it was noticed that screening 

was not performed or delayed and treatment was not started several years after 

screening in a certain number of patients because during that period of their life 

they were facing many other problems. Thus even if treatment is available and 

effective, a broad expansion of harm reduction strategies remains important. 

There is also need for case managers who ensure that we do not loose patients 
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on their way to treatment and who identify and try to remove the barriers for 

each patient/case by activating members of the multidisciplinary team when 

needed. 

7.8.3 Results of modelling studies and suggestions based on these re-

sults to scale up HCV treatment in Belgium  

A modelling study by Nevens et al. published in 2012 (376) evaluated the cost 

of care of chronic HCV according to the different severity stages of the disease in 

Belgium. They concluded that treatment of patients with chronic HCV in an early 

stage had the potential to be cost-effective. Once complications of chronic HCV 

occur, hospitalization costs far exceed the cost of antiviral therapy. (376) A 

modelling study published in 2014 showed that by increasing the SVR rate and 

the number of cases treated, in 2030 the cases with cirrhosis, decompensated 

cirrhosis and HCC would be significantly lower compared to 2013. (377)  

A modelling study was conducted in 2016 by Bourgeois et al. (378) to identify 

the steps necessary to achieve WHO recommendations (82) for a 65% reduction 

in liver-related deaths and a 90% reduction in new infections by 2030. They 

started with baseline estimates of 66 200 viremic infections in Belgium in 2015, 

approximately 43% of which were diagnosed, 1350 patients treated and 2280 

viremic newly diagnosed cases. The results showed that WHO recommendations 

can be achieved in Belgium by extending treatment to ≥ F0 patients by 2018, 

including people who inject drugs and other individuals at risk of transmitting 

HCV, diagnosing 2030 persons and treating up to 4060 patients annually by 

2018. Additionally, to achieve a 90% reduction in new infections, annual treat-

ment of people who are currently injecting required alongside efforts to prevent 

new infections in the general and HIV+ MSM populations. To achieve these goals 

improved case finding, linkage to care and treatment for the population at 

greatest risk of transmitting HCV (PWID and HIV+MSM) is required. Also in-
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creased awareness among the general population and the general practitioners 

is recommended. 

A modelling study by Mathei et al. (121) assessed the impact of treatment on 

the total number of HCV infections as well as the number of secondary infections 

following a HCV cure in the Belgian PWID population. The estimated number of 

PWID in Belgium in 2015 was 9080. Of this PWID population, 47% were 

engaged in harm reduction interventions including NSP and/or OST. In 2015, 

33% (n=2970) of the PWID were HCV infected, with an estimated 160 new HCV 

infections. The results demonstrated that treating 370 PWID annually (12.5% of 

2015 population) with oral DAAs will result in a >90% reduction in HCV infected 

PWID by 2030. Based on this finding implementation of a screening and 

treatment strategy among PWID combined with an expansion of harm reduction 

programs was recommended. 

In Belgium there is a clear need to improve HCV care in every step of the HCV 

care cascade. This can be achieved by adapting and implementing existing evi-

dence based interventions. (321) 

7.8.4 Strategies to improve HCV care in Belgium 

To achieve elimination of HCV, in some countries such as Scotland, Germany, 

France, Portugal, The Netherlands and Australia successful practices were devel-

oped through political engagement, use of evidence based interventions and by 

focusing on the high risk populations including drug users and prison population. 

(379-382) For example Scotland was successful in linking HCV patients to care 

by translating research into public health policy. (383-385) The aims of the Ac-

tion Plan on Hepatitis C launched in 2006 by the Scottish government were 

(384) to prevent the spread of the infection, particularly among PWID, to diag-

nose HCV-infected people and to ensure that those infected receive optimal 

treatment, care and support. During the first phase of this plan evidence about 

the epidemiology of HCV in Scotland was gathered through the development of 
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databases to collect data on diagnosis, data on the numbers of patients attend-

ing specialist care and being treated and record-linkage of these HCV databases 

with other national hospital and deaths registries, providing data on the num-

bers advancing to end-stage disease and death. The results of a modelling study 

using these data showed that over 2000 HCV-infected people in Scotland, in-

volving 1900 people who had ever injected drugs, were living with cirrhosis in 

2005, and the annual number developing decompensated cirrhosis was project-

ed to double between 2000 and 2020, unless treatment rates were scaled-up 

considerably. (383) 

During the second phase services were developed to improve HCV testing and 

referral and to enhance treatment uptake in line with the targets of the govern-

ment. (383) The efforts have led to an increase in the proportion of people diag-

nosed, greater numbers initiating treatment and a reduction in overall preva-

lence. (383) 

Dillon et al. discussed in 2016 the barriers to improving HCV care for PWID and 

best practices in HCV prevention, diagnosis and treatment in PWID in Europe 

and provided policy recommendations to address unmet needs in PWID in the 

European Union. They concluded that strategic action at the policy level is ur-

gently needed to increase access to HCV prevention, testing and treatment 

among PWID. (386) 

 

In Belgium in some local settings there is a well-functioning infrastructure to 

deliver OST treatment and to guide substance users to handle socio-financial 

issues in addiction care centres. There is also a good communication between 

addiction care centres and the specialised departments located in hospitals to 

diagnose and treat HCV in these settings.  

There are a couple of addiction care settings where the whole team tries to 

implement evidence-based strategies to engage patients with HCV care. 

Moreover, Free clinic Antwerp implements internationally recognized peer 

interventions such as peer intervention; “C-buddy-project” where buddies are 
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patients who have successfully completed HCV treatment. In the first step these 

buddies inform ex-drug users about HCV, how it is transferred, the screening 

opportunities and motivate them to do so, and they guide ex-drug users towards 

screening and treatment. In the second step, during the treatment the buddies 

keep track of the calendar, remind people of their appointments. After the 

treatment they guide patients through psycho-education and harm reduction to 

prevent reinfection. (387) Another internationally recognized and innovative 

program is the implementation and evaluation of case management to improve 

HCV screening and treatment uptake in the centre for alcohol and drug problems 

in Limburg (Belgium). In a prospective interventional cohort study the effect of 

case management was studied on four groups of PWIDs: 163 persons who 

received methadone at their local pharmacy, 144 persons who received 

methadone at the OST setting, 18 persons who were active users in a needle 

exchange program and 9 persons who were recruited after referral to the 

hospital (former PWID). This showed that case management was a very 

effective intervention. In all the groups more than 80% of the cases were 

screened, except in the pharmacy group. The lower screening rate in the 

pharmacy group could be explained by their low visiting rate (few times a year) 

at the OST setting. In the PWID cohort 29% was HCV RNA positive. Sixty-two 

percent of these chronically infected PWID could be assessed for treatment and 

95% of them were eligible for HCV treatment. Mainly due to the Belgian 

reimbursement criteria at that time in 2015-2016 (≥F3 Metavir fibrosis score), 

treatment was only started in 43% of the patients. (388) 

The main problem we faced in Belgium up to now is that at a national level there 

was no engagement of the government to provide guidance and budget to 

implement programmes to enhance screening and treatment, to improve harm 

reduction to reach drug users who are invisible for the health care system. 
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Almost all initiatives aiming to improve the HCV care in Belgium are taken by 

interested hepatologists, addiction care physicians and researchers often work-

ing in local settings and receiving funding from pharmaceutical companies.  

In my opinion the first step at governmental level should be to organise a 

meeting platform for all care providers such as addiction care providers, nurses, 

hepatologists and persons in charge of harm reduction/NSP programmes to 

discuss how to improve the HCV care for PWID.  

Based on the previous evidence, a number of recommendations to improve HCV 

care in Belgium are formulated: 

 

- To know the exact numbers of HCV prevalence, HCV related liver disease 

progression, HCV screening and treatment, on national level health 

authorities need to implement a database/registry system. Therefore 

providing funding and guidelines to addiction care settings to collect data 

on HCV screening, disease progression status and treatment in their 

data management systems is required. Also a national prevalence study 

is urgently needed. 

- Persons/patients linked to addiction care centers benefit from harm 

reduction services such as NSP. Awareness campaigns about the risk of 

HCV transmission and about available harm reduction services for 

younger recently injecting people, will reduce the number of new 

infections 

- HCV screening can be increased by providing free anti-HCV testing, by 

using point of care testing and less invasive tests such as dried blood 

spot and saliva testing and by providing HCV related education of care 

providers (addiction care physicians, nurses) and patients. By organizing 

regular outreach testing events, HCV screening can be provided to PWID 

not linked to addiction care centers. Also increasing awareness among 
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general practitioners and general population will enhance screening and 

linkage to care. 

- Case managers/trained nurses, who follow and guide patients from 

screening to post-treatment follow-up and who facilitate communication 

between the different care providers such as addiction care physicians, 

specialists (hepatologists) who work at different locations in Belgium, 

are required. They will improve care at the different levels of the HCV 

care continuum.  

- The very recent revision of HCV treatment reïmbursement criteria will 

positively affect the treatment rate. It is also important to treat young 

patients who often have F0/F1 liver fibrosis stage, but who are still 

injecting and who can infect others. In these patients besides offering 

HCV treatment also education about HCV, risk behaviour and 

engagement in harm redution are essential. 

- In prisons a systematic screening for HCV and referral for HCV antiviral 

treatment has to be offered. Also harm reduction strategies such as NSP 

and OST has to be available.  

In short, based on evidence delivered by global research and our own work, we 

conclude that in order to control HCV infection targeted strategies to improve 

every step of the “HCV care cascade”, which includes HCV diagnosis, linkage to 

HCV care, treatment uptake, response to HCV treatment and screening for rein-

fection, are required in Belgium. 

7.9 Strengths and shortcomings of the performed studies 

The studies performed in this PhD project date from the years 2011-2015 and 

during this time period patients were treated with combination of PegIFN and 

Ribavirin and later first generation DAAs boceprevir and telaprevir combined 
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with PegIFN and Ribavirin. At that time, the treatment duration was longer and 

HCV treatments were associated with several side effects. The situation has 

changed drastically with the availability of the new DAAs with shorter treatment 

period, almost no side effects and high SVR rates. 

 

When evaluating the patients’ and physicians’ opinion regarding HCV treatment 

in an HCV population that was considered to be difficult to manage (chapter 2), 

the results demonstrated that most patients (90%) were willing to receive HCV 

treatment, however only 43% were eligible for treatment in physicians’ opinion. 

Patients delayed treatment due to concerns about side effects. The patients 

were not suitable for treatment in the addiction care physicians’ opinion mainly 

due to unstable drug use, psychiatric comorbidity and unstable housing. With 

the current available DAA treatments, with almost no side effects, short treat-

ment period and high success rates, some of the barriers we identified are par-

tially solved. The strong point of this project is that it allowed to identify the 

characteristics of this patient population. This project was a pioneer project at 

the time when in Belgium not much attention was paid to HCV management in 

substance users. Based on this project, new projects were started to improve 

HCV screening and linkage to care. Examples are two projects performed by our 

research group to improve the uptake for HCV screening and treatment in an 

OST setting (in Limburg, Belgium) and in subgroups who are isolated from care 

such as young opiate injectors (in Limburg and Antwerp, Belgium) by means of 

case management (388) and outreach (389), respectively.  

 

Secondly, regarding HCV treatment completion and outcome in patients treated 

with telaprevir or boceprevir combined with PegIFN and RBV (chapter 3), treat-

ment completion was similar in PWID and non-PWID. With the availability of the 

new DAAs, treatment compliance will improve because of the shorter treatment 

period and less discomfort due to side effects. But there might be more relapse 

to high risk behaviour if patients do not take the HCV disease seriously due to 
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the easy, short and comfortable treatment. Thus, harm reduction programs fo-

cusing on patient education on the risk of reinfection and awareness about the 

cost of these expensive medications are important. 

 

Thirdly, in chapter 5, treatment compliance and outcome (SVR rate) was not 

superior in a treatment setting providing addiction care and HCV treatment un-

der one roof in comparison to the treatment settings providing addiction care 

and HCV care not under one roof. However, we realised in this international 

study that comparing treatment centres in different European countries is not 

easy due to the differences in the drug use profiles and cultural background. 

Also other studies confirmed that the drug use/injecting profile varies by demo-

graphic group and geographic area. (6)  

In this era of the new DAAs, policy makers, pharma companies and all other 

contributors should realize that only the availability of these new treatments is 

not enough to eradicate HCV. Developing tailored strategies according to the 

needs of regional PWID populations to link the patients to HCV care, have be-

come very important. 

 

In chapter 4, an intervention, combining formal and peer education with Fi-

broScan measurement improved HCV-related knowledge but not the willingness 

for HCV screening and treatment among persons who use drugs after one inter-

vention session. An important limitation of this project was a small number of 

participants who reached the end of the follow-up period (3 months), resulting 

in an underpowered study. It was also seen in other studies on linkage to care 

that there is loss of large numbers of patients at each step of the care cascade. 

(347) The introduction of existing services, such as dried blood spot testing to 

enhance the access to care, can improve the linkage to care and reduce the 

number of patients lost at every step of the HCV care cascade.  
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In the era of the new DAAs, information about HCV and the treatment options 

need be scaled up in addiction care centres. But also patients not linked to ad-

diction care have to be informed through outreach programs. On the other hand, 

patients education about risk of reinfection and prevention of reinfection has to 

be improved. There is increasing concern that HCV reinfection might be more 

likely in the interferon-free era. The new DAAs treatment periods are shorter. 

The DAAs are better tolerated and much more effective than interferon-based 

therapy, which might lead to being less careful about avoiding reinfection. 

In the performed studies (chapter 2, 3, 4 and 5), the study population may rep-

resent a group of drug users that is more engaged in health care services, and 

the results might be different in the drug user population not properly engaged 

with health services as clients of substitution centres who are not active users 

(invisible for addiction care) or active users not covered by substitution therapy. 

It is important to implement programs to identify the drug user population “in-

visible” for the health care system and to improve linkage to care for these pa-

tients. 

Chapter 6 is one of the first review manuscripts covering different aspects from 

HCV prevalence to HCV treatment in prisons. I focused on this topic because 

HCV, drug use and incarceration are related to each other and the spread of 

hepatitis C in prisons is clearly driven by injection drug use. This internationally 

referred manuscript was the base for propositions for further interventions and 

guidelines. (140, 144, 390)  
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