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 VOORWOORD Het is ondertussen al meer
beschikbaar kwamen. Een hepatitis C virus infectie neemt dikwijls een chronisch karakter aan zonder veel
symptomen. Soms ontwikkelt zich na vele jaren of decennia van sympt
ernstig kan zijn.

Door steeds meer gevoelige testen te gebruiken, is de verspreiding van het virus via bloedproducten ongeveer
volledig gestopt. De aanpak van andere wegen van verspreiding van het virus, zoals intrave
was tot nu toe echter minder succesvol.

Het detecteren van de infectie is zinvol, ook omdat er medicatie beschikbaar is om het virus te klaren.
Bovendien evolueert die medicatie snel zodat meer en meer personen succesvol kunnen behandel
nevenwerkingen en de duur van de huidige behandeling zorgen er echter nog steeds voor dat minder dan de
helft van de chronische hepatitis C patiënten ook daadwerkelijk een behandeling starten. Het feit dat de meeste
nieuwe infecties gezien wor
houdt met een toch dikwijls moeilijke psycho

De vraag werd gesteld aan het KCE: Zijn er in ons land veel personen met een niet gek
hepatitis C en is screening van de bevolking op hepatitis C nuttig en kosteneffectief? Of zijn er specifieke
risicogroepen bij wie screening of een andere aanpak meer zinvol is?

We hebben ons in dit rapport grotendeels beperkt tot een anal
landen. Ook het potentieel van het concept behandeling
wiskundig model.

We wensen u veel alvast leesgenot.

Jean

Adjunct

Hepatitis C: Screening en Preventie

Het is ondertussen al meer dan twintig jaar geleden dat het hepatitis C virus werd ontdekt
beschikbaar kwamen. Een hepatitis C virus infectie neemt dikwijls een chronisch karakter aan zonder veel
symptomen. Soms ontwikkelt zich na vele jaren of decennia van sympt
ernstig kan zijn.

Door steeds meer gevoelige testen te gebruiken, is de verspreiding van het virus via bloedproducten ongeveer
volledig gestopt. De aanpak van andere wegen van verspreiding van het virus, zoals intrave
was tot nu toe echter minder succesvol.

Het detecteren van de infectie is zinvol, ook omdat er medicatie beschikbaar is om het virus te klaren.
Bovendien evolueert die medicatie snel zodat meer en meer personen succesvol kunnen behandel
nevenwerkingen en de duur van de huidige behandeling zorgen er echter nog steeds voor dat minder dan de
helft van de chronische hepatitis C patiënten ook daadwerkelijk een behandeling starten. Het feit dat de meeste
nieuwe infecties gezien worden bij intraveneuze drugsgebruikers vereist bovendien dat de behandeling rekening
houdt met een toch dikwijls moeilijke psycho-sociale situatie en een grote mobiliteit.

De vraag werd gesteld aan het KCE: Zijn er in ons land veel personen met een niet gek
hepatitis C en is screening van de bevolking op hepatitis C nuttig en kosteneffectief? Of zijn er specifieke
risicogroepen bij wie screening of een andere aanpak meer zinvol is?

We hebben ons in dit rapport grotendeels beperkt tot een analyse van de literatuur en de situatie in
landen. Ook het potentieel van het concept behandeling-als-preventie wordt geëxploreerd aan de hand van een
wiskundig model.

We wensen u veel alvast leesgenot.

Jean-Pierre CLOSON

Adjunct Algemeen Directeur
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dan twintig jaar geleden dat het hepatitis C virus werd ontdekt en de eerste testen
beschikbaar kwamen. Een hepatitis C virus infectie neemt dikwijls een chronisch karakter aan zonder veel
symptomen. Soms ontwikkelt zich na vele jaren of decennia van symptoomloze infectie een leverziekte, die

Door steeds meer gevoelige testen te gebruiken, is de verspreiding van het virus via bloedproducten ongeveer
volledig gestopt. De aanpak van andere wegen van verspreiding van het virus, zoals intraveneus drugsgebruik,

Het detecteren van de infectie is zinvol, ook omdat er medicatie beschikbaar is om het virus te klaren.
Bovendien evolueert die medicatie snel zodat meer en meer personen succesvol kunnen behandel d worden. De
nevenwerkingen en de duur van de huidige behandeling zorgen er echter nog steeds voor dat minder dan de
helft van de chronische hepatitis C patiënten ook daadwerkelijk een behandeling starten. Het feit dat de meeste

den bij intraveneuze drugsgebruikers vereist bovendien dat de behandeling rekening
sociale situatie en een grote mobiliteit.

De vraag werd gesteld aan het KCE: Zijn er in ons land veel personen met een niet gek ende chronische
hepatitis C en is screening van de bevolking op hepatitis C nuttig en kosteneffectief? Of zijn er specifieke

yse van de literatuur en de situatie in een aantal
preventie wordt geëxploreerd aan de hand van een

Raf MERTENS

Algemeen Directeur
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 SAMENVATTING

Hepatitis C: Screening en Preventie

INTRODUCTIE
Het hepatitis C virus (HCV) verspreidt zich via bloed
chronisch in 75% van de gevallen, dikwijls zonder
ontwikkelt zich na vele jaren een fibrose, cirrose of kanker in de lever,
vooral in combinatie met gebruik van
geen preventief vaccin.

Sinds midden 1990 is de verspreiding van het virus via bloedproducten
ongeveer volledig gestopt door het invoeren van gevoelige testen. De
aanpak van andere wegen van verspreiding van het virus, zoals
intraveneus druggebruik (meer dan 80% van de nieuwe infect
nu toe echter minder succesvol. Ook na medische procedures en bij HIV+
mannen die sex hebben met mannen worden nog nieuwe HCV infecties
gezien. Chronische infecties worden ook meer gezien bij
migranten uit landen met een hoger

Injecties met gepegyleerd interferon
gedurende 6 maanden klaren HCV
Voor infecties met genotype 1 steeg recent de virale respons van 45% tot
70% na de toevoeging van een protease
Nevenwerkingen (anemie, depressie) zijn frequent.

Een groot deel van de Belgische bevolking is getest op hepatitis C: 2,76
miljoen personen alleen al in de periode 2002
ongeveer 2000 nieuwe chronische HCV infecties gediagnosticeerd,
waarvan minder dan de helft een behandeling startten,

DOELSTELLINGEN EN ME
We onderzochten via een systematisch literatuuronderzoek
doeltreffendheid en de kosteneffectiviteit
HCV infecties bij de totale bevolking
programma’s voor de preventie van HCV infecties bij intraveneus
drugsgebruikers (injection drug user, IDU).

We gebruikten ook een dynamisch wiskundig
het behandelen van actieve IDUs kan hebben op de verspreiding van HCV
in de groep van IDUs.
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verspreidt zich via bloed. De infectie wordt
chronisch in 75% van de gevallen, dikwijls zonder symptomen. Soms

zich na vele jaren een fibrose, cirrose of kanker in de lever,
vooral in combinatie met gebruik van alcohol of cannabis. Er is momenteel

ds midden 1990 is de verspreiding van het virus via bloedproducten
ongeveer volledig gestopt door het invoeren van gevoelige testen. De
aanpak van andere wegen van verspreiding van het virus, zoals

meer dan 80% van de nieuwe infecties) was tot
Ook na medische procedures en bij HIV+

mannen die sex hebben met mannen worden nog nieuwe HCV infecties
Chronische infecties worden ook meer gezien bij eerste generatie

migranten uit landen met een hogere prevalentie van HCV.

Injecties met gepegyleerd interferon-alpha en oraal toegediend ribavirine
gedurende 6 maanden klaren HCV bij 80% van de genotype 2/3 infecties.
Voor infecties met genotype 1 steeg recent de virale respons van 45% tot

de toevoeging van een protease inhibitor (telaprevir of boceprevir).
Nevenwerkingen (anemie, depressie) zijn frequent.

Een groot deel van de Belgische bevolking is getest op hepatitis C: 2,76
miljoen personen alleen al in de periode 2002-2009. Jaarlijks werden
ongeveer 2000 nieuwe chronische HCV infecties gediagnosticeerd,
waarvan minder dan de helft een behandeling startten,

DOELSTELLINGEN EN METHODES
We onderzochten via een systematisch literatuuronderzoek de
doeltreffendheid en de kosteneffectiviteit van screening programma’s voor
HCV infecties bij de totale bevolking en bij risico groepen; alsook van

de preventie van HCV infecties bij intraveneus
ers (injection drug user, IDU).

ch wiskundig model dat nagaat welk effect
kan hebben op de verspreiding van HCV
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Ten slotte vergeleken we de actieplannen en
betrekking tot hepatitis C screening en preventie van
Duitsland, het Verenigd Koninkrijk (UK) en de Verenigde Staten

RESULTATEN

Screening programma’s voor hepatitis C

Economische evaluaties

Screening van de algemene bevolking

De eerste studies uit Japan en de UK adviseren
studie uit de US adviseert tegen het screenen van de algemene bevolking
op hepatitis C. Studies uit Japan zijn niet zomaar overdraagbaar wegens
een snellere progressie naar leverkanker aldaar.
publicatie uit de US die verscheen tijdens het afwerken van dit rapport, is
eerder ondersteunend voor screening van de geboorte cohortes 1945
1965, maar deze resultaten zijn ook niet zomaar
België, gezien minstens de helft van die groep hier al getest is op

Screening van doelgroepen

Meerdere studies focusten op intraveneuze drugs
UK, Italië en de US concluderen ten gunste van het screenen van IDUs op
hepatitis C. De evaluatie voor de UK is echter
screening wanneer kosten en effecten gelijk verdisconteerd worden
volgens de herwerkte NICE richtlijnen. De gemodelleerde effecten van de
behandeling op lange termijn houden bovendien
blijvende effecten van co-factoren op de ziekteprogressie.

Praktijkrichtlijnen

Gebaseerd op de praktijkrichtlijnen voor de onderzochte landen maken het
informeren van de bevolking i.v.m. hepatitis C en het
aan risicogroepen deel uit van de goede klinische
verschillende landen, is de lijst van risicogroepen
opinie en verschilt licht van land tot land.

Het is weinig waarschijnlijk dat de 673 000 anti
door de ziekteverzekering in België terugbetaald worden
aangevraagd worden bij de doelpopulaties hieronder vermeld. Zo testen
veel gynaecologen in de routine elke zwangere op anti

Hepatitis C: Screening en Preventie

Ten slotte vergeleken we de actieplannen en praktijkrichtlijnen met
en preventie van Frankrijk, Nederland,

Verenigde Staten (US).

adviseren positief, maar de latere
het screenen van de algemene bevolking

Studies uit Japan zijn niet zomaar overdraagbaar wegens
een snellere progressie naar leverkanker aldaar. Een zeer recente

fwerken van dit rapport, is
eerder ondersteunend voor screening van de geboorte cohortes 1945–

, maar deze resultaten zijn ook niet zomaar overdraagbaar naar
, gezien minstens de helft van die groep hier al getest is op HCV.

sgebruikers. Studies in de
S concluderen ten gunste van het screenen van IDUs op

niet langer gunstig voor
sten en effecten gelijk verdisconteerd worden

De gemodelleerde effecten van de
bovendien geen rekening met

factoren op de ziekteprogressie.

Gebaseerd op de praktijkrichtlijnen voor de onderzochte landen maken het
hepatitis C en het aanbieden van testen

klinische praktijk. In de
risicogroepen gebaseerd op expert

000 anti-HCV testen die elk jaar
terugbetaald worden allemaal gericht

rden bij de doelpopulaties hieronder vermeld. Zo testen
routine elke zwangere op anti-HCV antilichamen.

Volgens de Belgian Association for the Study of the Liver (BASL), is
screening naar hepatitis C aangewezen voor de volgende
risicogroepen:

 Personen met een van de volgende medische interventies in
België na 01.07.1990, datum van invoeren van anti
bloed en afgeleide of aanverwante producten: bloed transfusie,
majeure chrirugie (cardio-vasculair, digestieve, pulmonair
gynaeco-obstetrisch, orthopedisch,…), verblijf op intensieve
zorgen, inclusief neonatale intensieve zorgen, moeilijke geboorte,
gastrointestinale bloeding, weefsel, cel of orgaan transplantatie

 Dialyse patiënten

 Personen die intraveneuze of intranasale

 Kinderen van moeders die seropositief zijn voor HCV

 Sexuele partners en samenwonenden van patiënten met
hepatitis C infectie

 Personen die tattoos of een piercing
waarbij geen gebruik werd gemaakt van single use
persoonlijk materiaal

 Personen die medische zorg kregen in een land met een hoge
HCV prevalentie (Zuidoost-Azië, Midden Oosten, Afrika, Zuid
Amerika)

 Personen met een onverklaarde stijging van de transaminases

 Patiënten die seropositief zijn

 Personen met een overklaarde asthenie

 Personen met een voorgeschiedenis van onverklaarde geelzucht

De praktijkrichtlijnen in de bestudeerde landen sluiten IDUs niet langer uit
van hepatitis C behandeling. De IDU populatie is sterk mobiel wa
opvolging van een langdurige behandeling bemoeilijkt.

iii

Volgens de Belgian Association for the Study of the Liver (BASL), is
screening naar hepatitis C aangewezen voor de volgende

Personen met een van de volgende medische interventies in
België na 01.07.1990, datum van invoeren van anti-HCV testen op
bloed en afgeleide of aanverwante producten: bloed transfusie,

vasculair, digestieve, pulmonaire,
obstetrisch, orthopedisch,…), verblijf op intensieve

zorgen, inclusief neonatale intensieve zorgen, moeilijke geboorte,
gastrointestinale bloeding, weefsel, cel of orgaan transplantatie

of intranasale drugs gebruikten

Kinderen van moeders die seropositief zijn voor HCV

Sexuele partners en samenwonenden van patiënten met een

piercing hadden, of acupunctuur,
waarbij geen gebruik werd gemaakt van single use materiaal of

Personen die medische zorg kregen in een land met een hoge
Azië, Midden Oosten, Afrika, Zuid-

Personen met een onverklaarde stijging van de transaminases

Patiënten die seropositief zijn voor HIV of HBV

Personen met een overklaarde asthenie

Personen met een voorgeschiedenis van onverklaarde geelzucht

De praktijkrichtlijnen in de bestudeerde landen sluiten IDUs niet langer uit
van hepatitis C behandeling. De IDU populatie is sterk mobiel wat de
opvolging van een langdurige behandeling bemoeilijkt.
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Preventie van HCV overdracht bij intraveneuze
drugsgebruikers

Resultaten van de literatuurzoektocht

Programma’s voor naalden en spuitenruil (needle and sy
NSP) en opioid substitutie therapie (OST) zijn nu
landen.

Uit de literatuur blijkt dat NSP en OST programma’s een duidelijke impact
hadden op de HIV transmissie. Studies met een laag niveau van bewijs
suggereren dat de combinatie van NSP en OST pr
overdracht kunnen doen dalen. Deze programma’s zijn kosteneffectief,
maar dat is vooral te danken aan hun effect op de HIV transmissie.

Wiskundig model i.v.m. behandeling-als-preventie

Het doel van deze aanpak is de overdracht van HCV
het behandelen van personen binnen de risicogroep. De baseline HCV
prevalentie, deelname aan en succes van de behandeling bij nog actieve
intraveneuze drugsgebruikers is momenteel onvoldoende gekend voor
België om conclusies te trekken. De lopende veldstudies in het buitenland
zullen ook waardevolle input leveren om het model te verbeteren.

In 2015-2017 wordt verwacht dat doeltreffende en
(interferon-vrije) combinaties van antivirale middelen ter beschikking
komen. Indien dit gerealiseerd wordt, zal ook de drempel dalen voor de
patiënten om een behandeling te starten. Het belang van een goede
compliance zal echter toenemen, om zo de ontwikkeling van resistentie te
beperken. Op voorwaarde dat dit risico beperkt blijft, kan
de resultaten van het model behandeling-
verbeteren.
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Het doel van deze aanpak is de overdracht van HCV te verminderen door
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 SYNTHESE

Hepatitis C: Screening en Preventie

1. INTRODUCTIE

1.1. Hepatitis C, het virus en de ziekte
Zowel de manieren van overdracht van het hepatitis C virus
behandelingsopties veranderen vlug.
virus (HCV) ontdekt, de oorzaak van de zogenaamde non
hepatitis. Vlug erna (midden 1990) werden testen op antilichamen tegen
het virus ingevoerd om de overdracht van HCV te stoppen via
bloedproducten, transfusie en transplantatie. Dit werd gevolgd door de
invoering van moleculaire testen die nog gevoeli
hoeveelheid HCV-RNA te kwantificeren, en ook het
subtype te bepalen.

Bloed is centraal bij de overdracht van HCV. Dit omvat de mogelijke
overdracht via besmette naalden en ander materiaal in een medische of
niet-medische omgeving.

Nieuwe infecties met HCV blijven dikwijls asymptomati
kwart van de nieuwe infecties verdwijnt spontaan, dikwijls binnen de 6
maanden. Variaties in het menselijke genoom in de buurt van de
interleukin-28B regio blijken voorspellend
genotype 1 infecties. Personen die geïnfecteerd blijven (gedefinieerd als
detecteerbaar HCV-RNA) hebben na vele jaren of decades
risico op leverziekte (fibrose, cirrose, leverkanker)

De meeste modellen voor de kosteneffectiviteit van hepatitis C
behandeling gaan er van uit dat na
van de leverziekte gelijk wordt aan wat men ziet bij de doorsnee bevolking.
Deze veronderstelling is waarschijnlijk niet correct. Ook na s
behandeling voor hepatitis C kunnen
de leverfibrose (bvb alcohol of cannabis
bepaalde risicogroepen. Een recente publicatie
van HCV na behandeling er een verhoogde progressie van leverfibrose
blijft bestaan in vergelijking met de doorsnee bevolking

v

Hepatitis C, het virus en de ziekte
manieren van overdracht van het hepatitis C virus alsook de

behandelingsopties veranderen vlug. Pas in 1989 werd het hepatitis C
ontdekt, de oorzaak van de zogenaamde non-A non-B

hepatitis. Vlug erna (midden 1990) werden testen op antilichamen tegen
het virus ingevoerd om de overdracht van HCV te stoppen via
bloedproducten, transfusie en transplantatie. Dit werd gevolgd door de

moleculaire testen die nog gevoeliger waren en toelieten de
RNA te kwantificeren, en ook het HCV genotype en

Bloed is centraal bij de overdracht van HCV. Dit omvat de mogelijke
acht via besmette naalden en ander materiaal in een medische of

Nieuwe infecties met HCV blijven dikwijls asymptomatisch. Ongeveer een
nieuwe infecties verdwijnt spontaan, dikwijls binnen de 6

maanden. Variaties in het menselijke genoom in de buurt van de
orspellend voor de klaring, vooral voor

genotype 1 infecties. Personen die geïnfecteerd blijven (gedefinieerd als
na vele jaren of decades een verhoogd

risico op leverziekte (fibrose, cirrose, leverkanker).

voor de kosteneffectiviteit van hepatitis C
na het klaren van het virus de progressie

gelijk wordt aan wat men ziet bij de doorsnee bevolking.
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Een recente publicatie bevestigt dat na het klaren

n verhoogde progressie van leverfibrose
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1.2. Hepatitis C epidemiologie in België
Manieren van overdracht

De grootste groep van patiënten die in de jaren negentig in België werd
gediagnosticeerd met hepatitis C bestond uit patiënten die
bloedproducten of een transplantatie hadden ontvangen voor het
midden van 1990. Van 1991 tot 2002 werden jaarlijks een toenemend
aantal patiënten met chronische hepatitis C geïdentificeerd. D
hadden ze een infectie met HCV genotype 1
gegenotypeerde patiënten stabiliseerde rond de 2000 per jaar.

Naar mate meer personen geïdentificeerd waren (of overleden waren) die
hepatitis C hadden opgelopen via besmette bloedproducten voor 1991,
werd intraveneus druggebruik (injection drug use, IDU) de belangrijkste
transmissieweg bij nieuw geïdentificeerde infecties. Vooral het delen van
naalden en ander materiaal gaat gepaard met een hoog risico op
overdracht van het virus. De infecties bij IDUs gebeuren
subtype 3a en ook meer en meer subtype 1a. Meer dan 80% van alle
nieuwe HCV infecties in West-Europa worden momenteel gezien bij IDUs.
Dikwijls gebeurt de infectie tijdens het eerste jaar
druggebruik.

Een andere risicogroep voor hepatitis C infecties (dikwijls genotype 1 of 4)
gezien in de laatste decade bestaat uit HIV positieve mannen
hebben met mannen (MSM) en daarbij klinische syphilis en/of
lymphogranuloma venereum rectitis.

Medische procedures blijven een 10% uitmaken van de nieuwe HCV
infecties. Bij de geïnfecteerde zwangere vrouw is er een 3% tot 5% risico
op overdacht naar het kind, vooral bij HIV co
concentratie HCV-RNA in het bloed. Ten slotte worden HCV infecties ook
meer gezien bij eerste generatie migranten uit landen met een hogere
prevalentie van HCV.

Prevalentie

Gebaseerd op een studie in 1993-1994 werd de seroprevalentie voor HCV
in België geschat op 0.87 tot 1%. Een meer recente studie gepubliceerd in
2007 toonde een seroprevalentie op speekselstalen
de algemene bevolking in Vlaanderen. In absolute aantallen zou dit
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Dikwijls gebeurt de infectie tijdens het eerste jaar (of jaren) van het

voor hepatitis C infecties (dikwijls genotype 1 of 4)
HIV positieve mannen die sex
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infecties. Bij de geïnfecteerde zwangere vrouw is er een 3% tot 5% risico

, vooral bij HIV co-infectie of een hoge
RNA in het bloed. Ten slotte worden HCV infecties ook

uit landen met een hogere

1994 werd de seroprevalentie voor HCV
Een meer recente studie gepubliceerd in

tie op speekselstalen van slechts 0.12% in
de algemene bevolking in Vlaanderen. In absolute aantallen zou dit

betekenen dat er mogelijks tussen de
geïnfecteerde patiënten zijn in Belgi

Op basis van de gegevens uit de permanente
van de Belgische bevolking (2.76 mil
antilichamen gedurende de periode 2002
dat de meeste vrouwen getest worden voor
zwangerschap. De cijfers tonen a
1945-1965 minstens eenmaal getest werd op anti
2002-2009. We kunnen dus rustig stellen dat meer dan
geboortecohorte minstens eenmaal getest is op anti
1991-2011. De statistieken tonen dat meer dan 2000 HCV
patiënten per jaar geïdentificeerd werden, waarvan minder dan de helft
een behandeling startte. Het aantal testen voor genotypering en gestarte
behandelingen daalt lichtjes na 2002
elk jaar getest wordt op hepatitis C en ervoor behandeld wordt staat
aangegeven in de volgende figuur.

Figuur 1: Personen getest voor HCV en behandeld in Belgi
voor de periode 2002-2009.

Ab: antilichaam. Noteer dat het reële aantal behandelde patiënten 10 tot 20%
hoger kan zijn dan vermeld in Figuur 1 gezien er naast de patiënten in de verplichte
ziekteverzekering ook patiënten zijn die hun
OCMW, de “medical need” programma’
zijn niet opgenomen in de RIZIV/Farmanet statisti

345 000 anti

4250 HCV

2000 genotyped

900

cleared
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betekenen dat er mogelijks tussen de 10 000 en 75 000 chronisch
België.

Op basis van de gegevens uit de permanente steekproef werd een kwart
(2.76 miljoen personen) getest op anti-HCV

antilichamen gedurende de periode 2002-2009. De gegevens suggereren
dat de meeste vrouwen getest worden voor anti-HCV bij elke

De cijfers tonen aan dat 29% van de geboortecohorte
1965 minstens eenmaal getest werd op anti-HCV in de periode

We kunnen dus rustig stellen dat meer dan 50% van deze
geboortecohorte minstens eenmaal getest is op anti-HCV in de periode

statistieken tonen dat meer dan 2000 HCV-RNA positieve
patiënten per jaar geïdentificeerd werden, waarvan minder dan de helft

et aantal testen voor genotypering en gestarte
2002. Het geschatte aantal personen dat

elk jaar getest wordt op hepatitis C en ervoor behandeld wordt staat
aangegeven in de volgende figuur.

: Personen getest voor HCV en behandeld in België, per jaar

ële aantal behandelde patiënten 10 tot 20%
hoger kan zijn dan vermeld in Figuur 1 gezien er naast de patiënten in de verplichte

patiënten zijn die hun behandelingen vergoed krijgen via het
ma’s, of het Ministerie van Justitie. Deze cijfers

RIZIV/Farmanet statistieken.

anti-HCV ab tested

4250 HCV-RNA tested

genotyped

900 treated

360
cleared
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1.3. Behandeling
Behandelingen zijn ontwikkeld gebaseerd op inspuitingen met interferon
alpha (IFN), wat een breed antiviraal effect heeft. Dankzij de ontwikkeling
van langwerkende vormen (gepegyleerd IFN, pegIFN)
van oraal toegediende ribavirine (RBV) kon de werkzaamheid verhoogd
worden. Het eindpunt voor werkzaamheid is een blijvend virologisch
antwoord (SVR, sustained virological response), wat gedefinieerd wordt
als ondetecteerbaar HCV-RNA 6 maand na het einde van de behandeling.
Voor de combinatie van pegIFN plus RBV werd tijdens registratiestudies
een SVR gezien bij 80% van de genotype 2/3 infecties (na 6 maande
behandelingsduur) en 45% van de genotype 1 infecties (na 12 maanden
behandelingsduur). Voor infecties met genotype 1 kon r
verbeterd worden van 45% tot 70% na de toevoeging van een protease
inhibitor (telaprevir of bocepravir) aan pegIFN/RBV, en dit bij een
behandelingsduur.

Spijtig genoeg zijn er meer nevenwerkingen met deze
combinatiebehandeling, bovenop de nevenwerkingen
standaard pegIFN/RBV. Vermoeidheid en depressie, die zo al kunnen
voorkomen bij chronische hepatitis C patiënten, verergeren onder
behandeling met interferon. Deze nevenwerkingen samen met een
moeilijke psycho-sociale situatie vormen een uitdaging voor de
behandeling bij intraveneus drugsgebruik.

In 2011 werd voor het eerst aangetoond dat HCV
met een combinatie van twee ‘directly acting’ antivirale middelen (DAAs),
dus zonder pegIFN/RBV. Gebaseerd op deze gegevens verwachten
experts dat goed getolereerde DAA combinaties met hoge doeltreffendheid
beschikbaar zullen zijn in 2015-2017, op voorwaarde dat de ontwikkeling
van resistentie beperkt blijft.

Hepatitis C: Screening en Preventie

gebaseerd op inspuitingen met interferon-
heeft. Dankzij de ontwikkeling

(gepegyleerd IFN, pegIFN) en de toevoeging
kon de werkzaamheid verhoogd

worden. Het eindpunt voor werkzaamheid is een blijvend virologisch
ned virological response), wat gedefinieerd wordt

RNA 6 maand na het einde van de behandeling.
plus RBV werd tijdens registratiestudies

een SVR gezien bij 80% van de genotype 2/3 infecties (na 6 maanden
behandelingsduur) en 45% van de genotype 1 infecties (na 12 maanden

Voor infecties met genotype 1 kon recent de SVR nog
de toevoeging van een protease

/RBV, en dit bij een kortere

Spijtig genoeg zijn er meer nevenwerkingen met deze
enwerkingen (Tabel 1) van de

standaard pegIFN/RBV. Vermoeidheid en depressie, die zo al kunnen
hepatitis C patiënten, verergeren onder

behandeling met interferon. Deze nevenwerkingen samen met een
sociale situatie vormen een uitdaging voor de

HCV kan geklaard worden
met een combinatie van twee ‘directly acting’ antivirale middelen (DAAs),

Gebaseerd op deze gegevens verwachten
combinaties met hoge doeltreffendheid

2017, op voorwaarde dat de ontwikkeling

Table 1: Evolutie in de overdracht van HCV en de behandeling
chronische hepatitis C

IDU: injection drug user. G: genotype. HIV: human immunodeficiency virus. MSM:
men having sex with men. DAA: directly acting antiviral.
response.

Past

Route of infection Blood products

(G1,5) > IDU

Treat-

ment

Regimen (peg)IFN +

ribavirin

G1,4:48 weeks

G2,3:24 weeks

Respons rate

(short term)

G1,4:45% SVR

G2,3:80% SVR

Side-effects depression,anemia

Uptake low
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Table 1: Evolutie in de overdracht van HCV en de behandeling van

drug user. G: genotype. HIV: human immunodeficiency virus. MSM:
. DAA: directly acting antiviral. SVR: sustained viral

Today Future ?

products IDU (G1a,3a) >

HIV+ MSM (G1,4)

IDU (G1a>G3a) >

HIV+ MSM (G1,4)

weeks

:24 weeks

G1:pegIFN +

ribavirin +

telaprevir/

boceprevir :

< 48 weeks

DAA combination,

treatment as

prevention?

G1:70% SVR All G:> 80% SVR?

Resistance?

anemia +rash,+dysgeusia few

low high



viii

2. DOELSTELLINGEN EN ME
Dit project had de volgende doelstellingen:

1. Het nagaan van de doeltreffendheid en de kosteneffectiviteit van
screening programma’s voor HCV infecties bij de totale bevolking
risico groepen (exclusief de screening van het bloed voor transfusie).

2. Het nagaan van de doeltreffendheid en de kosteneffectiviteit
programma’s voor de preventie van de ov
intraveneus druggebruik.

3. Het beschrijven van de actieplannen en de praktijkrichtlijnen in het
buitenland (vooral de omringende landen) met betrekking tot
screening en preventie.

Het antwoord op de eerste twee onderzoeksvragen werd gezocht via een
systematisch literatuuronderzoek. Om de doeltreffendheid van
programma’s na te gaan zochten we in de literatuur eerst naar
gerandomizeerde klinische studies. Gezien studies voor beleidsmakers
ivm screening en preventie programma’s informatie gebruiken van
meerdere bronnen hebben we ook gezocht naar modelling studies. Voor
kosteneffectiviteit zochten we naar volwaardige economische evaluaties
die kosten en outcomes van minstens twee interventies vergeleken.

We hadden ook de mogelijkheid een dynamisch wiskundig model te
gebruiken dat nagaat welk effect het behandelen van
hebben op de verspreiding van HCV bij IDUs. Met dit
door N. Martin, co-auteur van dit rapport, bestudeerden
doeltreffendheid van behandeling als preventie met
als mogelijk gebaseerd waren op Belgische gegevens.

De finale eindpuntmeting was de HCV prevalentie.
gebaseerd op de literatuur en op opinies van Belgische experts in
management van hepatitis C en de begeleiding
drugsgebruikers. Meerdere assumpties dienden te worden
de analyse. Voorgaande modellen wezen er op dat de resultaten gevoelig
waren voor de SVR en de exit rates van IDUs (stoppen als IDU en
overlijdens door druggebruik). Hun impact werd daarom getest in een
univariate sensitiviteitsanalyse en in een ‘worst case
scenario. Meerdere scenario’s werden getest voor
HCV-RNA prevalenties (25%, 45%, en 65%) en
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We hadden ook de mogelijkheid een dynamisch wiskundig model te
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hebben op de verspreiding van HCV bij IDUs. Met dit model, ontwikkeld
, bestudeerden we de theoretische

met parameters die zoveel
che gegevens.

De finale eindpuntmeting was de HCV prevalentie. De parameters waren
gebaseerd op de literatuur en op opinies van Belgische experts in
management van hepatitis C en de begeleiding van intraveneus

Meerdere assumpties dienden te worden gebruikt voor
Voorgaande modellen wezen er op dat de resultaten gevoelig

waren voor de SVR en de exit rates van IDUs (stoppen als IDU en
mpact werd daarom getest in een

worst case’ en een ‘best case’
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s (25%, 45%, en 65%) en deelnames aan de

behandeling (5, 10, 20, en 40 per 1000 IDUs per jaar). Bijkomend werd
ook een scenario gemodelleerd met een behandeling die goed getolereerd
wordt en een hoge doeltreffendheid heeft, er van uitgaand dat de beloftes
van DAA combinatietherapie gerealiseerd w

De actieplannen en praktijkrichtlijnen uit het buitenland werden gevonden
via websites van HTA instituten en
in de landen. Frankrijk, Nederland, and Duitsland werden gekozen voor
hun geografische nabijheid. Bijkomende werden de Verenigde Staten en
het Verenigd Koninkrijk (inclusief Schotland) weerhouden omdat de
praktijkrichtlijnen van beide landen voorzien zijn van een “level of
evidence”.

3. RESULTATEN

3.1. Literatuurzoektocht
Het aantal primaire studies gevonden vi
weergegeven in Tabel 2. Daaronder waren slechts zeer weinig RCTs. De
aanbevelingen zijn daarom vooral gebaseerd op resultaten van studies
met modellering voor doeltreffendheid en kosteneffectiviteit.

Tabel 2: Resultaten van de literatuurzoektocht

Study design Screening

RCT 0

Modelling studies naar
doeltreffendheid

1*

Economische evaluaties 6**

*De impact van screening was enkel getest in de sensitiviteitsanalyse en met
onvoldoende detail om bijkomende analyses daarop te baseren. ** In eenzelfde
economische evaluatie worden soms meerdere groepen bestudeerd zoals de
algemene bevolking en IDUs. ***Deze interventies omvat
naalden en spuitenruil en opioid substitutie therapie
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behandeling (5, 10, 20, en 40 per 1000 IDUs per jaar). Bijkomend werd
leerd met een behandeling die goed getolereerd

wordt en een hoge doeltreffendheid heeft, er van uitgaand dat de beloftes
van DAA combinatietherapie gerealiseerd worden.

praktijkrichtlijnen uit het buitenland werden gevonden
websites van HTA instituten en contacten met de officiële instellingen

in de landen. Frankrijk, Nederland, and Duitsland werden gekozen voor
jkomende werden de Verenigde Staten en

het Verenigd Koninkrijk (inclusief Schotland) weerhouden omdat de
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met modellering voor doeltreffendheid en kosteneffectiviteit.

iteratuurzoektocht

Harm reduction’
interventies voor IDUs***

Behandeling
van IDUs

4 2

4 3

4 3

was enkel getest in de sensitiviteitsanalyse en met
onvoldoende detail om bijkomende analyses daarop te baseren. ** In eenzelfde
economische evaluatie worden soms meerdere groepen bestudeerd zoals de
algemene bevolking en IDUs. ***Deze interventies omvatten programma’s voor

substitutie therapie.
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3.2. Screening programma’s voor hepatitis C

3.2.1. Economische evaluaties

Screening van de algemene bevolking

Economische evaluaties uit Japan, het Verenigd Koninkrijk
Verenigde Staten (US) bestudeerden de kosteneffectiviteit van screening
van de bevolking. Behalve de studie uit Japan, adviseren de beide overige
studies tegen het screenen van de algemene bevolking op hepatitis C. Een
zeer recente publicatie uit de US die verscheen
dit rapport, is eerder ondersteunend voor screening van de geboorte
cohortes 1945–1965. De auteurs gaan uit van een seroprevalentie bij die
groep van 3.6% en een proportie van 25% die vroeger reeds werd getest.
In België zijn de seroprevalentie schattingen lager en is
dan 50% van deze geboortecohorte reeds getest.
resultaten niet zomaar overdraagbaar naar België.

Screening van doelgroepen

Screening van gevangenen in het UK is niet langer kostene
volgens de UK drempelwaarde van £30 000 voor de incrementele kosten
effectiviteitsratio, wanneer kosten en effecten gelijk verdisconteerd worden
volgens de herwerkte NICE richtlijnen.

Economische evaluaties van het screenen van
drugsgebruikers in het UK, Italië en de VS concluderen ten gunste van
het screenen van IDUs op hepatitis C. De evaluatie voor het U
niet langer kosteneffectief volgens de UK drempelwaarde
aangepaste gelijke verdiscontering wordt gebruikt.
evaluatie in het UK concludeert dat het screenen van patiënten in
diensten voor verslaving aan alcohol en andere drugs
kosteneffectief is volgens de UK drempelwaarde, in vergelijking met geen
screening. (deze studie is echter niet herhaald met gelijke verdiscontering).

Een economische evaluatie in Japan concludeert positief op basis van
kosteneffectiviteit voor het screenen van patiënten met
aminotransferase concentraties, met majeure
bloedtransfusie, in vergelijking met niet screenen. Het screenen van
chirurgische patiënten werd dan weer niet als kosteneffectief
gerapporteerd in een Italiaanse studie.
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rgelijking met niet screenen. Het screenen van

chirurgische patiënten werd dan weer niet als kosteneffectief

In een studie in de US werd het screenen van
kosteneffectieve strategie weerhouden,
Voor de andere risicogroepen werd geen economische evaluatie
geïdentificeerd.

Discussie

Voor de meeste studies die we identificeerden werd geen probabilistische
sensitiviteitsanalyse uitgevoerd. In het algemeen was er e
tussen de modellen in de kans om over te gaan n
ziektestadium. De gemodelleerde effecten van de behandeling op lange
termijn houden geen rekening met blijvende effecten van co
ziekteprogressie. De wijziging die een 5 jaar terug in het VK werd
doorgevoerd om de verdiscontering van kosten en effecten gelijk te
schakelen heeft een belangrijke impact op de resultaten en de conclusies.
Het is tevens niet steeds mogelijk om de conclusies uit andere landen te
extrapoleren naar de Belgische
leverkanker hoger in Japan dan hier

3.2.2. Praktijkrichtlijnen

Volgens de Belgian Association for the Study of the Liver (BASL), is
screening naar hepatitis C aangewezen voor de volgende
risicogroepen:

 Personen met een van de volgende medische interventies in
België na 01.07.1990, datum van invoeren van anti
bloed en afgeleide of aanverwante producten: bloed transfusie,
majeure chrirugie (cardio-vasculair, digestieve, pulmonaire,
gynaeco-obstetrisch, orthopedisch,…), verblijf op intensieve
zorgen, inclusief neonatale intensieve zorgen, moeilijke geboorte,
gastrointestinale bloeding, weefsel, cel of orgaan transplantatie

 Dialyse patiënten

 Personen die intraveneuze of intranasale drugs

 Kinderen van moeders die seropositief zijn voor HCV

 Sexuele partners en samenwonenden van patiënten met
hepatitis C infectie

ix

S werd het screenen van zwangeren niet als een
kosteneffectieve strategie weerhouden, in vergelijking met niet screenen.
Voor de andere risicogroepen werd geen economische evaluatie

Voor de meeste studies die we identificeerden werd geen probabilistische
sensitiviteitsanalyse uitgevoerd. In het algemeen was er een grote variatie
tussen de modellen in de kans om over te gaan naar een meer gevorderd
ziektestadium. De gemodelleerde effecten van de behandeling op lange
termijn houden geen rekening met blijvende effecten van co-factoren op de

iging die een 5 jaar terug in het VK werd
doorgevoerd om de verdiscontering van kosten en effecten gelijk te
schakelen heeft een belangrijke impact op de resultaten en de conclusies.
Het is tevens niet steeds mogelijk om de conclusies uit andere landen te
extrapoleren naar de Belgische situatie. Zo is de progressie naar

dan hier.

Volgens de Belgian Association for the Study of the Liver (BASL), is
screening naar hepatitis C aangewezen voor de volgende

Personen met een van de volgende medische interventies in
België na 01.07.1990, datum van invoeren van anti-HCV testen op
bloed en afgeleide of aanverwante producten: bloed transfusie,

vasculair, digestieve, pulmonaire,
obstetrisch, orthopedisch,…), verblijf op intensieve

zorgen, inclusief neonatale intensieve zorgen, moeilijke geboorte,
gastrointestinale bloeding, weefsel, cel of orgaan transplantatie

Personen die intraveneuze of intranasale drugs gebruikten

Kinderen van moeders die seropositief zijn voor HCV

Sexuele partners en samenwonenden van patiënten met een
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 Personen die tattoos of een piercing hadden
waarbij geen gebruik werd gemaakt van single use materia
persoonlijk materiaal

 Personen die medische zorg kregen in een land met een hoge
HCV prevalentie (Zuidoost-Azië, Midden Oosten, Afrika, Zuid
Amerika)

 Personen met een onverklaarde stijging van

 Patiënten die seropositief zijn voor HIV of HBV

 Personen met een overklaarde asthenie

 Personen met een voorgeschiedenis van onverklaarde geelzucht

Gebaseerd op de praktijkrichtlijnen voor de onderzochte landen maken het
informeren van de bevolking i.v.m. hepatitis C en het
aan risicogroepen deel uit van de goede klinische
kleine verschillen in de lijst van risicogroepen in de verschillende landen.

Het is weinig waarschijnlijk dat de 673 000 anti
door de ziekteverzekering in België terugbetaald worden
aangevraagd worden bij deze doelpopulaties. Zo testen v
in de routine elke zwangere op anti-HCV antilichamen.

De praktijkrichtlijnen in de bestudeerde landen sluiten IDUs niet langer uit
van hepatitis C behandeling. Een geïndividualiseerde aanpak wordt
aanbevolen door de BASL praktijkrichtlijnen. De IDU populatie is mobiel
wat de opvolging van een langdurige behandeling bemoeilijkt.
aanwezigheid van opvang op sociaal en psychol
IDUs voor hepatitis C getest en behandeld worden. Deze ondersteuning
moet bovendien voldoende flexibel en mobiel zijn om de follow
waarborgen tijdens de volledige behandeling.

Het uitvoeren van testen kan ook nuttig zijn voor epidemiologische
doelstellingen, maar dient dan te gebeuren in de context van een
wetenschappelijk onderzoeksprotocol.

Momenteel worden maximum 4 HCV-RNA testen door de verplichte
ziekteverzekering vergoed per patiënt en per behandelingscyclus. Er
worden geen testen terugbetaald voor de monitoring op re
risicogroepen. Dit probleem werd niet onderzocht in het k
studie maar werd aangebracht door de externe experts.
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hadden, of acupunctuur,
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Gebaseerd op de praktijkrichtlijnen voor de onderzochte landen maken het
hepatitis C en het aanbieden van testen

klinische praktijk. Er zijn echter
de verschillende landen.

i-HCV testen die elk jaar
terugbetaald worden allemaal gericht

aangevraagd worden bij deze doelpopulaties. Zo testen veel gynaecologen
HCV antilichamen.

bestudeerde landen sluiten IDUs niet langer uit
van hepatitis C behandeling. Een geïndividualiseerde aanpak wordt
aanbevolen door de BASL praktijkrichtlijnen. De IDU populatie is mobiel
wat de opvolging van een langdurige behandeling bemoeilijkt. De

psychologisch vlak is nodig als
d worden. Deze ondersteuning

moet bovendien voldoende flexibel en mobiel zijn om de follow-up te

uitvoeren van testen kan ook nuttig zijn voor epidemiologische
doelstellingen, maar dient dan te gebeuren in de context van een

RNA testen door de verplichte
ziekteverzekering vergoed per patiënt en per behandelingscyclus. Er
worden geen testen terugbetaald voor de monitoring op re-infectie van
risicogroepen. Dit probleem werd niet onderzocht in het kader van deze
studie maar werd aangebracht door de externe experts. IDUs en HIV+

MSM kunnen ook na het succesvol klaren van HCV (spontaan of
na behandeling) nog een risico lopen of re
gebeuren met de anti-HCV antilichaam testen gezien deze testen positief
blijven (of niet betrouwbaar zijn in geval van gevorderde
immuundeficiëntie). Daarom kunnen andere testen op regelmatige
tijdstippen aangewezen zijn (b.v. jaarlijks) bij personen met risico op re
infectie. Noch de HCV-RNA test noch de HCV core antigen test
(goedkoper en makkelijker in gebruik, maar wat minder gevoelig) is echter
kritisch geëvalueerd in dit rapport voor de detectie van een herinfectie.

3.2.3. Programma’s voor de preventie van HCV overd
intraveneus drugsgebruikers

Resultaten van de literatuurzoektocht

Programma’s voor naalden en spuitenruil (Needle and sy
NSP) en opioid substitutie therapie (OST) zijn nu
landen.

Uit de literatuur blijkt dat NSP en OST programma’s
hadden op de HIV transmissie. Studies met een laag niveau van bewijs
suggereren dat de combinatie van NSP en OST programma’s ook de HCV
overdracht kunnen doen dalen. Deze programma’s zijn kosteneffectief,
maar dat is vooral te danken aan hun effect op de HIV transmissie.

Het model rond behandeling als preventie

Hepatitis C behandeling voor de preventie van HCV overdracht bij
intraveneus drugsgebruikers is een relatief nieuw onderzoeksconcept
doel is de overdracht van het virus te
van personen binnen de risicogroep. D
afhankelijk van de niet geteste aanname dat de waarschijnlijkheid op HCV
transmissie onafhankelijk is van de bereidheid om zich voor hepatitis C te
laten testen en behandelen.

Een aantal belangrijke input parameters dienen beter te worden
gedocumenteerd voor de Belgische situatie alvorens conclusies getrokken
kunnen worden.

 de start prevalentie van chronische hepatitis C bij IDUs.

 de proportie van de actieve intraveneus drugs
behandeld kunnen worden
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MSM kunnen ook na het succesvol klaren van HCV (spontaan of een SVR
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RNA test noch de HCV core antigen test
(goedkoper en makkelijker in gebruik, maar wat minder gevoelig) is echter
kritisch geëvalueerd in dit rapport voor de detectie van een herinfectie.

Programma’s voor de preventie van HCV overdracht bij
gebruikers

Resultaten van de literatuurzoektocht

Programma’s voor naalden en spuitenruil (Needle and syringe programs,
substitutie therapie (OST) zijn nu beschikbaar in alle EU

Uit de literatuur blijkt dat NSP en OST programma’s een duidelijke impact
hadden op de HIV transmissie. Studies met een laag niveau van bewijs
suggereren dat de combinatie van NSP en OST programma’s ook de HCV
overdracht kunnen doen dalen. Deze programma’s zijn kosteneffectief,

aan hun effect op de HIV transmissie.

Het model rond behandeling als preventie

Hepatitis C behandeling voor de preventie van HCV overdracht bij
gebruikers is een relatief nieuw onderzoeksconcept. Het

doel is de overdracht van het virus te verminderen door het behandelen
van personen binnen de risicogroep. De uitkomst van het model is

e niet geteste aanname dat de waarschijnlijkheid op HCV
transmissie onafhankelijk is van de bereidheid om zich voor hepatitis C te

Een aantal belangrijke input parameters dienen beter te worden
gedocumenteerd voor de Belgische situatie alvorens conclusies getrokken

de start prevalentie van chronische hepatitis C bij IDUs.

intraveneus drugsgebruikers die elk jaar
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 de SVR bij actieve IDUs en IDUs die niet onder OST staan (dit is niet
goed gedocumenteerd, gezien de behandelingsstudies vooral plaats
vonden bij sterk geselecteerde patiënten op OST in exper

De lopende veldstudies in het buitenland zullen ook waardevolle input
leveren om het model te verbeteren.

In 2015-2017 wordt verwacht dat doeltreffende en
(interferon vrije) combinaties van antivirale middelen ter beschikking
komen. Indien dit gerealiseerd wordt, zal ook de drempel dalen voor de
patiënten om een behandeling te starten. Het belang van een goede
compliance zal echter toenemen, om zo de ontwikkeling van resistentie te
beperken. Op voorwaarde dat dit risico beperkt blijft, kan deze evolutie ook
de studie van behandeling als preventie bij IDUs bespoedigen.

Hepatitis C: Screening en Preventie

e SVR bij actieve IDUs en IDUs die niet onder OST staan (dit is niet
goed gedocumenteerd, gezien de behandelingsstudies vooral plaats
vonden bij sterk geselecteerde patiënten op OST in expert centra)

De lopende veldstudies in het buitenland zullen ook waardevolle input

doeltreffende en goed verdragen
(interferon vrije) combinaties van antivirale middelen ter beschikking
komen. Indien dit gerealiseerd wordt, zal ook de drempel dalen voor de
patiënten om een behandeling te starten. Het belang van een goede

m zo de ontwikkeling van resistentie te
beperken. Op voorwaarde dat dit risico beperkt blijft, kan deze evolutie ook
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 AANBEVELINGENa

 ONDERZOEKSAGENDA

a
Alleen het KCE is verantwoordelijk voor de aanbevelingen aan de overheid
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 Gebaseerd op de gepubliceerde studies naar doeltreffendheid en kosteneffectiviteit is
screening van de algemene bevolking op hepatitis C niet aanbevolen.

 Gebaseerd op de gepubliceerde studies naar doeltreffendheid en kosteneffectiviteit
screening van intraveneuze drugsgebruikers overwogen worden.
opvang op sociaal en psychologisch vlak is nodig
ondersteuning moet voldoende flexibel en mobiel zijn om de
van deze langdurige behandeling te optimaliseren.

 Gezien het grote volume testen in België voor anti-HCV antilichamen is het aanbevolen de
artsen te herinneren aan de lijst van de Belgian Association for the Study of the Liver
(BASL) van gepaste indicaties voor deze testen in de klinisc

 Gezien er slechts weinig seroprevalentie- en HCV-RNA prevalentie
voor de algemene bevolking in Begië en voor specifieke risicogroepen (bvb
drugsgebruikers), is verder goed onderbouwd epidemiologisch onderzoek aanbevolen.

 Bijkomende Belgische gegevens rond uptake van behandeling en het succes ervan bij nog
actieve intraveneuze drugsgebruikers is nodig voor de evaluatie van het the
model rond behandeling-als-preventie van hepatitis C.

 Risicogroepen zoals intraveneuze drugsgebruikers en
mogelijks risico op HCV herinfectie na het klaren van een vroegere infectie.
worden geen testen terugbetaald voor deze indicatie.
kosteneffectieve test voor deze indicatie dient nog te worden bepaald

Alleen het KCE is verantwoordelijk voor de aanbevelingen aan de overheid
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gepubliceerde studies naar doeltreffendheid en kosteneffectiviteit is
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RNA prevalentie-schattingen bestaan
voor de algemene bevolking in Begië en voor specifieke risicogroepen (bvb intraveneuze

epidemiologisch onderzoek aanbevolen.

Bijkomende Belgische gegevens rond uptake van behandeling en het succes ervan bij nog
voor de evaluatie van het theoretische

Risicogroepen zoals intraveneuze drugsgebruikers en HIV+ homosexuele mannen lopen
herinfectie na het klaren van een vroegere infectie. Momenteel

worden geen testen terugbetaald voor deze indicatie. De meest gepaste en
effectieve test voor deze indicatie dient nog te worden bepaald.
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ABBREVIATION DEFINITION

ALT Alanine aminotransferase

CUA Cost-utility analysis

CDSR Cochrane database of systematic reviews

CEA Cost-effectiveness analysis

CI Confidence interval

CRD Centre for reviews and dissemination

DAA Directly acting antivirals

DARE Database of abstracts of reviews of effects

EVR Early virological response

HCC Hepatocellular carcinoma

HAV Hepatitis A virus

HBV Hepatitis B virus

HCV Hepatitis C virus

HIV Human immunodeficiency virus

HTA Health technology assessment

ICER Incremental cost-effectiveness ratio

IDU Injecting drug user, a new proposed terminology is People who inject drugs (PWID)

INAHTA International network of agencies for health technology assessment

IWS Individual with surgery

QoL Quality of life

LYG Life-year gained

NHS EED National health service economic evaluation database
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Injecting drug user, a new proposed terminology is People who inject drugs (PWID)

International network of agencies for health technology assessment
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NPV Net present value

NSP Needle and syringe program. Specific NSP programs requiring to exchange used
needles for an equal number of new needles, also called “syringe
programs (SEP) are gathered under the term NSP in this report.

MMT Methadone maintenance therapy

MSM Men who have sex with men

OST Opioid substitution treatment, often this is MMT

PCR Polymerase chain reaction

PPP Purchasing power parities

QALY Quality adjusted life year

SVR Sustained virological response

5

Needle and syringe program. Specific NSP programs requiring to exchange used
needles for an equal number of new needles, also called “syringe-exchange”
programs (SEP) are gathered under the term NSP in this report.

Opioid substitution treatment, often this is MMT
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1. BACKGROUND AND STUDY
OBJECTIVES

1.1. Hepatitis C, the virus and the disease

1.1.1. The virus

Hepatitis C is caused by the hepatitis C virus (HCV), a virus of the
Flaviridae family.

1
Until its etiologic agent was described in 1989, hepatitis

C was formerly defined as non-A, non-B hepatitis.
strand ribonucleic acid (RNA) genome codes for proteins such as core,
envelope 1 and 2, protease and RNA-dependent RNA polymerase. The
presence of the virus can be detected and quantified based on its
antigens, for example the core antigen, or even more sensit
its RNA. Both target amplification (such as polymerase chain reaction
(PCR)) and signal amplification techniques (such as branched
deoxyribonucleic acid (DNA) assay) are available to detect and quantify
the RNA genome. Using population sequencing, reverse hybridization of
PCR amplicons, or restriction fragment length polymorphism, the strains of
HCV can be classified into 6 genotypes (1-6) and a large number of
subtypes.

3, 4
The effectiveness and cost-effectiveness of the molecular

tests for HCV was reviewed and included in the annex to the KCE report
no 20 on molecular diagnosis in Belgium.

5
Screening for HCV

was not considered in that review.

1.1.2. Transmission of the virus

HCV is mainly transmitted using blood. There is no preventive vaccine
available against hepatitis C.

Transfusion, blood products and transplantation

Before the screening of blood for HCV was introduced in 1990, blood
transfusions and organ transplants formed a main source of infections
(often HCV genotype 1b). This has been reduced nearly 100%. Also
clotting factor concentrates prepared from plasma pools were
infection before inactivation procedures were introduced.
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Screening for HCV infection

There is no preventive vaccine

and transplantation

the screening of blood for HCV was introduced in 1990, blood
transfusions and organ transplants formed a main source of infections
(often HCV genotype 1b). This has been reduced nearly 100%. Also
clotting factor concentrates prepared from plasma pools were a source of
infection before inactivation procedures were introduced.

Injection drug use

Nowadays, in the Western world, about 80 to 90% of new infections with
HCV (often subtypes 1a and 3a) are seen in injection/intravenous drug
users (IDU).

4, 6
Transmission occurs mostly via shared needles and other

drug injection paraphernalia. The cumulative incidence of HCV infection
after the first year of injecting drug use has been estimated at 27.6%
Overall at least 50% of the IDU population in Western Europe is chronically
infected with HCV.

8

Intranasal transmission

Another less frequent route of infection is intranasal transmission using
contaminated drug sniffing implements such as straws, used to snort
cocaine, heroin, and other powdered drugs.

Sexual transmision

Sex with an HCV-infected person
transmission. However, outbreaks of apparently sexually transmitted
hepatitis C virus (HCV) infection, often genotype 1 or 4,
immunodeficiency virus (HIV) positive gay and bisexual men
reported more frequently after the year 2002, especially after
contracted clinical syphilis and/or lymphogranuloma venereum rectitis
No significant overlap with the IDU population, and risk of transmission,
seems to exist.

Tattooing

Non-sterile injection practices as used sometimes for tattooing have been
reported as a possible route of infection, but a recent study in th
Netherlands showed this is no longer a route of HCV infection.

Nosocomial transmission

Nosocomial transmissions through medical acts (e.g.hemo
endoscopy, colonoscopy) or needlestick accidents

Childbirth

The overall risk of vertical transmission of HCV is 3 to 5%, with
of spontaneous clearance (25-50%)
are associated with higher vertical transmission rates. Elective caesarean
section and withholding breastfeeding
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Nowadays, in the Western world, about 80 to 90% of new infections with
HCV (often subtypes 1a and 3a) are seen in injection/intravenous drug

Transmission occurs mostly via shared needles and other
cumulative incidence of HCV infection

after the first year of injecting drug use has been estimated at 27.6%.
7

Overall at least 50% of the IDU population in Western Europe is chronically

Another less frequent route of infection is intranasal transmission using
implements such as straws, used to snort

cocaine, heroin, and other powdered drugs.
9

infected person is typically an inefficient means of
utbreaks of apparently sexually transmitted

, often genotype 1 or 4, among human
positive gay and bisexual men have been

reported more frequently after the year 2002, especially after having
contracted clinical syphilis and/or lymphogranuloma venereum rectitis .

10-12

No significant overlap with the IDU population, and risk of transmission,

sterile injection practices as used sometimes for tattooing have been
reported as a possible route of infection, but a recent study in the
Netherlands showed this is no longer a route of HCV infection.

13

Nosocomial transmissions through medical acts (e.g.hemodialysis,
) or needlestick accidents still occur.

14

The overall risk of vertical transmission of HCV is 3 to 5%, with a high rate
50%). HIV-coinfection and a high viral load

igher vertical transmission rates. Elective caesarean
section and withholding breastfeeding do not reduce vertical
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transmission.
4, 15

The currently available treatments cannot be used in
pregnant women nor in infants.

Unknown route

In many patients the route of HCV infection cannot be well documented.

The importance of migration

First-generation non-Western migrants are more likely to test positive for
HCV.

16

1.1.3. The immune response

With the exception of (few) patients who do not have a fu
immune system (can occur e.g. in case of HIV infection), antibodies will be
formed against HCV antigens and these will become detectable on
average 2 to 8 weeks after the infection. Acute infections with HCV may be
associated with jaundice but often remain undetected.
become chronic (defined as persistence of HCV RNA for > 6 months)
about 74% of cases.

3
Spontaneous clearance can be seen even after 12

months from time to time. The host genetic make
predictive of spontaneous (and interferon-based treatment induced)
clearance of HCV infection. In particular, single nucleotide polymorphisms
in the human genome near the interleukin-28B region have been shown to
be predictive of clearance, especially in genotype 1 infections (
locus, encoding for the antiviral cytokine interferon lambda

Antibodies can be detected using cheap and easy to use enzyme
immunoassays (EIAs) that were optimized for sensitivity. Antibodies will
remain detectable lifelong if the infection becomes chronic, but will also
remain detectable for longer periods in those who succeed to clear the
virus (negative HCV RNA test). In case of a
negative HCV RNA test it can be impossible to discriminate a false positive
EIA test from a cleared HCV infection. No tests are available to measure
the cellular immune response to HCV in a clinical routine setting.

HCV re-infection after having cleared HCV is possible in individuals with
continued high risk behaviour. Follow-up monitoring for re
be performed using anti-HCV antibody tests as these tests remain positive
after cure (or not reliable in case of advanced immune suppression). The
HCV-RNA test or maybe the HCV core antigen test (cheaper and easier to
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The currently available treatments cannot be used in

In many patients the route of HCV infection cannot be well documented.

are more likely to test positive for

With the exception of (few) patients who do not have a functional humoral
immune system (can occur e.g. in case of HIV infection), antibodies will be
formed against HCV antigens and these will become detectable on
average 2 to 8 weeks after the infection. Acute infections with HCV may be

but often remain undetected. Infections with HCV
(defined as persistence of HCV RNA for > 6 months) in

Spontaneous clearance can be seen even after 12
The host genetic make-up was found to be

based treatment induced)
clearance of HCV infection. In particular, single nucleotide polymorphisms

28B region have been shown to
be predictive of clearance, especially in genotype 1 infections (IL28B

the antiviral cytokine interferon lambda).
17-21

Antibodies can be detected using cheap and easy to use enzyme
assays (EIAs) that were optimized for sensitivity. Antibodies will

remain detectable lifelong if the infection becomes chronic, but will also
remain detectable for longer periods in those who succeed to clear the

positive EIA test and a
negative HCV RNA test it can be impossible to discriminate a false positive
EIA test from a cleared HCV infection. No tests are available to measure
the cellular immune response to HCV in a clinical routine setting.

on after having cleared HCV is possible in individuals with
up monitoring for re-infection cannot

HCV antibody tests as these tests remain positive
d immune suppression). The

RNA test or maybe the HCV core antigen test (cheaper and easier to

use, but slightly less sensitive
22, 23

evaluation in this indication.

1.1.4. A high worldwide prevalence

Hepatitis C is still a neglected disease in many countrie
quantification of the burden of disease.
(using EIA) it has been estimated that currently 16
worldwide are infected with the hepatitis C virus, corresponding to a global
seroprevalence of approximately 3%.
chronically infected is highly variable
adverse long-term effects at all.

27

with most patients remaining largely asymptomatic for the first two or three
decades after infection. A large proportion of infected people are unaware
of their infection (non-diagnosed cases) but may have non
symptoms like fatigue. HCV-related mental health problems are also see
Extrahepatic manifestations of the disease include cryoglobulinaemia and
membranous glomerulonephritis. After 20 years of chronic infection, a
15 to 20% of the patients will develop serious liver complications
(compensated cirrhosis, decompensated c
carcinoma), resulting in morbidity and mortality.
with advanced liver disease is higher when the duration of infection is
longer and when co-factors are present. Continued use of alcohol or
cannabis in patients with chronic hepatitis C accelerates the progression to
liver fibrosis.

28
Smoking may worsen liver inflammation. Coffee use may

decrease the fibrosis progression. Transition to cirrhosis is accelerated
after the age of 45 years. Diabetes mellitus, and co
HBV are also co-factors. Hepatitis
cause of liver transplantation in many countries.
inflammation and the liver fibrosis stage
biopsy. Mild chronic hepatitis C is characterised by no fibrosis or
fibrosis score (F0/F1 Metavir). Elastography (Fibroscan) is a non
technique that allows to identify subjects without significant liver fibrosis
but it does not allow accurate discrimination between advanced (F3/F4
Metavir) and moderate levels of fibrosis (F2 Metavir).

7

23
) could be options that need further

orldwide prevalence and burden of disease

still a neglected disease in many countries, hampering the
quantification of the burden of disease.

24
Based on seroprevalence data

been estimated that currently 160 to 200 million people
worldwide are infected with the hepatitis C virus, corresponding to a global

prevalence of approximately 3%.
25, 26

The prognosis for those
chronically infected is highly variable, with many never experiencing any

The onset of liver disease is insidious,
ely asymptomatic for the first two or three

decades after infection. A large proportion of infected people are unaware
diagnosed cases) but may have non-specific

related mental health problems are also seen.
Extrahepatic manifestations of the disease include cryoglobulinaemia and
membranous glomerulonephritis. After 20 years of chronic infection, about

20% of the patients will develop serious liver complications
(compensated cirrhosis, decompensated cirrhosis, hepatocellular
carcinoma), resulting in morbidity and mortality. The proportion of patients
with advanced liver disease is higher when the duration of infection is

factors are present. Continued use of alcohol or
tients with chronic hepatitis C accelerates the progression to
Smoking may worsen liver inflammation. Coffee use may

decrease the fibrosis progression. Transition to cirrhosis is accelerated
after the age of 45 years. Diabetes mellitus, and co-infection with HIV or

factors. Hepatitis C is reported as the main underlying
cause of liver transplantation in many countries. The severity of the liver
inflammation and the liver fibrosis stage is usually established via liver
biopsy. Mild chronic hepatitis C is characterised by no fibrosis or a low

Elastography (Fibroscan) is a non-invasive
technique that allows to identify subjects without significant liver fibrosis
but it does not allow accurate discrimination between advanced (F3/F4

ls of fibrosis (F2 Metavir).
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1.2. Treatment of chronic hepatitis C

1.2.1. Treatment and its effect on short term and long term
outcomes

Detection of patients with hepatitis C is important because the virus can be
cleared with treatment. The proportion of patients w
with injections of interferon alpha (IFN) monotherapy was low. More
patients successfully cleared the virus when IFN was combined with
ribavirin (RBV). The efficacy of this combination treatment was further
enhanced when IFN was provided as a pegylated formulation (Peg
which results in a longer duration of action after a single injection.
Combination therapy of Peg-IFN with RBV is currently considered first
choice for patients with moderate to severe chronic hepatitis C.
should preferably completely abstain from alcohol consumption during
treatment.

29
Slight improvements in quality of life have been reported in

patients with a sustained virological response (SVR) compared with non
SVR patients. Comparisons of SVR versus non
better long term prognosis in SVR patients.

30
However, such responder

analyses are not a valid method to estimate the effect size of an
intervention. Patients who are treated are expected to have a reduced
incidence of cirrhosis and HCC and a lower mortality, compared with a
similar group of untreated subjects. No RCTs have demonstrated an effect
for hard endpoints. This key expectation could also not yet be confirmed
a matched-cohort analysis (using propensity score).

The response to treatment using (Peg)IFN-alpha is associated with
nucleotide polymorphisms in the human genome near the interleukin
region and the HCV genotype. Depending on the HCV genotype, treatment
duration is 48 (genotype 1, 4, 5 and 6) or 24 weeks (genotypes 2 and 3).
Specific guidance to stop treatment early is based on intermediate HCV
RNA measurements (e.g. early virological response, EVR, at week 12).
In clinical trials, treated patients can expect a sustained virologic
response, (SVR i.e. the absence of detectable HCV RNA in plasma 6
months after the end of treatment) in 46 to 52% (genotype 1) or in 78
80% (genotypes 2-3).

32
Both pegylated interferon alpha and ribavirin are

associated with adverse events (mostly anaemia for ribavirin and
muscle pain or depressive symptoms for interferon
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its effect on short term and long term

is important because the virus can be
The proportion of patients who could clear HCV

with injections of interferon alpha (IFN) monotherapy was low. More
patients successfully cleared the virus when IFN was combined with
ribavirin (RBV). The efficacy of this combination treatment was further

as a pegylated formulation (Peg-IFN),
which results in a longer duration of action after a single injection.

is currently considered first
choice for patients with moderate to severe chronic hepatitis C. Patients
hould preferably completely abstain from alcohol consumption during

Slight improvements in quality of life have been reported in
response (SVR) compared with non-

SVR patients. Comparisons of SVR versus non-SVR patients show a
However, such responder

analyses are not a valid method to estimate the effect size of an
treated are expected to have a reduced

incidence of cirrhosis and HCC and a lower mortality, compared with a
similar group of untreated subjects. No RCTs have demonstrated an effect
for hard endpoints. This key expectation could also not yet be confirmed in

cohort analysis (using propensity score).
31

alpha is associated with single
nucleotide polymorphisms in the human genome near the interleukin-28B

HCV genotype. Depending on the HCV genotype, treatment
) or 24 weeks (genotypes 2 and 3).

32

Specific guidance to stop treatment early is based on intermediate HCV-
sponse, EVR, at week 12).

29

In clinical trials, treated patients can expect a sustained virological
response, (SVR i.e. the absence of detectable HCV RNA in plasma 6
months after the end of treatment) in 46 to 52% (genotype 1) or in 78 to

Both pegylated interferon alpha and ribavirin are
ciated with adverse events (mostly anaemia for ribavirin and fatigue,

depressive symptoms for interferon-alpha in over half of the

treated patients
33

), compromising the tolerance and compliance with the
treatment. Neutropenia may also occur.

1.2.2. Peg-IFN/RBV cost-effective

According to a recent review,
34

the findings of the published economic
evaluations of pegylated versus non
hepatitis C were rather consistent. On average, combin
interferon with ribavirin was cost-effective compared to the combination
non-pegylated interferon plus ribavirin. The
ratio (ICER) of using pegylated interferon plus ribavirin in patients with
genotypes 2 and 3 was lower (i.e. better)
genotypes. Treating patients with “mild” chronic hepatitis C (i.e. patients
with minimal to mild fibrosis and mild inflammation) was associated with
higher ICERs than treating patients with “moderat
(i.e. patients with elevated alanine aminotransferase).

Likewise, Shepherd et al.
35

report that in all studies investigated, pegylated
interferon alfa-2b plus ribavirin was as
when compared with non-pegylated interferon plus ribavirin.
treatment according to bodyweight dosing and circumscribed treatment for
different genotypes improves ICERs further.

In the study by Shepherd, the primary outcome modelled is SVR. The
benefits of treatment are assumed to result only from changing patients’
virological status, in that an SVR is regarded as a c
an SVR enter the remission health state where they face no risk of
progressive liver disease and are subjected only to general population
mortality risks. Moreover an SVR is associated with an increase in health
related quality of life, hence a higher utility value. Patients who do not
respond to treatment follow the pattern of disease progression as
described by the natural history model. The optimistic assumption used in
the model is that patients showing SVR become identical to th
population for all variables defining liver disease progression. These co
factors include smoking (associated with liver inflammation), alcohol and
cannabis use (both associated with liver fibrosis progression
IDUs and ex-IDUs on stable opioid substitution treatment (OST) these co
factors may remain present after successful treatment of HCV, resulting in
a remaining increased risk of liver disease when compared with the
general population. The model might therefore overestimate the treatment
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), compromising the tolerance and compliance with the
Neutropenia may also occur.

effective compared to IFN/RBV

the findings of the published economic
evaluations of pegylated versus non-pegylated interferon for chronic
hepatitis C were rather consistent. On average, combining pegylated

effective compared to the combination
pegylated interferon plus ribavirin. The incremental cost-effectiveness

of using pegylated interferon plus ribavirin in patients with
(i.e. better) than that for patients with other

genotypes. Treating patients with “mild” chronic hepatitis C (i.e. patients
with minimal to mild fibrosis and mild inflammation) was associated with
higher ICERs than treating patients with “moderate” chronic hepatitis C

patients with elevated alanine aminotransferase).

report that in all studies investigated, pegylated
2b plus ribavirin was associated with favourable ICERs

pegylated interferon plus ribavirin. Tailored
treatment according to bodyweight dosing and circumscribed treatment for
different genotypes improves ICERs further.

36

In the study by Shepherd, the primary outcome modelled is SVR. The
benefits of treatment are assumed to result only from changing patients’
virological status, in that an SVR is regarded as a cure. Patients achieving
an SVR enter the remission health state where they face no risk of
progressive liver disease and are subjected only to general population
mortality risks. Moreover an SVR is associated with an increase in health

ife, hence a higher utility value. Patients who do not
respond to treatment follow the pattern of disease progression as
described by the natural history model. The optimistic assumption used in
the model is that patients showing SVR become identical to the general
population for all variables defining liver disease progression. These co-
factors include smoking (associated with liver inflammation), alcohol and
cannabis use (both associated with liver fibrosis progression

28
). In active

IDUs on stable opioid substitution treatment (OST) these co-
remain present after successful treatment of HCV, resulting in

a remaining increased risk of liver disease when compared with the
general population. The model might therefore overestimate the treatment
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effect and its cost-effectiveness when applied to pop
A recent paper confirmed excess liver-related morbidity of chronic hepatitis
C patients, who achieve a sustained viral response.

1.2.3. Advances in treatment

Two directly acting antivirals (DAAs) telaprevir and boceprevir were FDA
and EMA approved in 2011. Both are protease inhibitors for use in
combination with PegIFN plus ribavirin. They increase
genotype 1 patients from about 50% to about 70% in clinical trials, with
somewhat higher SVR rates for subtype 1b infections compared with 1a.
Accurate subtyping of genotype 1 therefore becomes important, also for
the monitoring of possible antiviral resistance to DAA drugs.
IL28B seems to be less important when DAAs are used. Subtype 3a
infections are not an indication for these two agents. Both agents tend to
worsen the anemia, associated with ribavirin treatment. The addition of
telaprevir can reduce the treatment duration to 24 weeks in many patients.
However it frequently causes anorectal itching or pain and sometimes a
severe rash. It needs to be taken with 20g of fat. Boceprevir treatment may
cause dysgeusia.

Many other direct-acting antivirals (DAAs) are in clinical development.
a more distant future, combinations of well tolerated antivirals without
interferon alfa could drastically change the patient acceptance of
C treatment. On April 2, 2011 at the EASL conference in Berlin, Prof Anna
Lok presented the first 4 cases of virological response using an
interferon/ribavirin free combination of DAAs (BMS790052+BMS650032
Experts expect such well-tolerated DAA combination treatments to reach
the market in 2015-2017.

38
If realized, treatment uptake could increase

dramatically.

1.2.4. A low real-life treatment uptake

It should be noted that many patients with chronic hepatitis C are not
eligible for most phase 3 trials evaluating new antiviral treatments,
because of co-infection, co-morbidities or expected non
Therefore the SVRs observed in RCTs cannot be extrapolated as such to
all subjects identified as HCV positive in screening programs. SVRs may
thus heavily depend on the patients selection criteria used in clinical
practice.
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effectiveness when applied to populations such as IDUs.
related morbidity of chronic hepatitis

ieve a sustained viral response.
37

Two directly acting antivirals (DAAs) telaprevir and boceprevir were FDA
and EMA approved in 2011. Both are protease inhibitors for use in
combination with PegIFN plus ribavirin. They increase SVR rates for
genotype 1 patients from about 50% to about 70% in clinical trials, with
somewhat higher SVR rates for subtype 1b infections compared with 1a.
Accurate subtyping of genotype 1 therefore becomes important, also for

antiviral resistance to DAA drugs.
29

The effect of
IL28B seems to be less important when DAAs are used. Subtype 3a
infections are not an indication for these two agents. Both agents tend to

reatment. The addition of
telaprevir can reduce the treatment duration to 24 weeks in many patients.
However it frequently causes anorectal itching or pain and sometimes a

It needs to be taken with 20g of fat. Boceprevir treatment may

acting antivirals (DAAs) are in clinical development.
21

In
a more distant future, combinations of well tolerated antivirals without
interferon alfa could drastically change the patient acceptance of hepatitis

On April 2, 2011 at the EASL conference in Berlin, Prof Anna
Lok presented the first 4 cases of virological response using an

BMS790052+BMS650032).
A combination treatments to reach

If realized, treatment uptake could increase

It should be noted that many patients with chronic hepatitis C are not
eligible for most phase 3 trials evaluating new antiviral treatments,

morbidities or expected non-adherence.
Ts cannot be extrapolated as such to

all subjects identified as HCV positive in screening programs. SVRs may
thus heavily depend on the patients selection criteria used in clinical

Community-based studies in HCV antibody
of HCV treatment (ribavirin + (peg)interferon) uptake as low as 1.1% in
Australia

39
and 33% in Denmark.

40

treatment discontinuation rates of 68% (prior to 48 weeks) for genotype 1
and of 34% and 41% (prior to 24 weeks) for genotypes 2 and 3,
respectively.

41
Consequently, data from routine medical practice report

lower rates of sustained virologic response compared with RCTs: up to
20%, 52% and 43% for genotypes 1, 2 and 3, respectively.
higher SVRs of 44% (genotype 1) and 72% (genotype 2/3) were reported
more recently for a cohort treated in Denmark. Younger age wa
significant predictor of response.

42

Benelux, ex-IDUs, both those on OST or not,
and response to treatment with interferon and ribavirin compared with
other patients.

43

1.2.5. Treatment of chronic hepatitis C in

Injection drug users (IDUs) are a heterogeneous population with various
social backgrounds and consisting of opioid users (the largest subgroup),
stimulants or a mix of both types of drugs. The average frequency of
injecting and the associated risks of HCV
subgroups. However, this is not well
been estimated that up to half of the opioid users enter opioid substitution
treatment (OST) programs. Access to the other IDUs is often limited t
needle and syringe programs (NSP) or through outreach workers. In IDUs,
death from overdose (1% to 2% per year) is much more important in the
short term compared with liver-related complications. Many IDUs have co
morbidities and excessive alcohol use th
before the patient is ready to cope with the result of an HCV test and
possibly start HCV infection treatment.

Until 2001 international guidelines did not support the treatment of IDUs for
hepatitis C. All EU countries now have OST/NSP in pl
revised guidelines support the treatment of IDUs who fulfil specific criteria.
The 2011 practice guidelines of the European Association for Study of the
Liver (EASL) recommend an individualised approach after evaluation and
close monitoring by an experienced multidisciplinary team of hepatologists
and addictologists.

29
Despite this change in approach, treatment uptake

has remained quite low. Physicians are concerned about the risk of

9

based studies in HCV antibody-positive individuals report rates
of HCV treatment (ribavirin + (peg)interferon) uptake as low as 1.1% in

40
A US community-based study reports

treatment discontinuation rates of 68% (prior to 48 weeks) for genotype 1
and of 34% and 41% (prior to 24 weeks) for genotypes 2 and 3,

Consequently, data from routine medical practice report
lower rates of sustained virologic response compared with RCTs: up to
20%, 52% and 43% for genotypes 1, 2 and 3, respectively.

41
Somewhat

higher SVRs of 44% (genotype 1) and 72% (genotype 2/3) were reported
more recently for a cohort treated in Denmark. Younger age was

In an analysis of treated patients in the
, both those on OST or not, showed similar compliance

and response to treatment with interferon and ribavirin compared with

of chronic hepatitis C in injection drug users

Injection drug users (IDUs) are a heterogeneous population with various
social backgrounds and consisting of opioid users (the largest subgroup),
stimulants or a mix of both types of drugs. The average frequency of
injecting and the associated risks of HCV transmission likely differ between
subgroups. However, this is not well-documented. In some countries it has
been estimated that up to half of the opioid users enter opioid substitution
treatment (OST) programs. Access to the other IDUs is often limited to
needle and syringe programs (NSP) or through outreach workers. In IDUs,
death from overdose (1% to 2% per year) is much more important in the

related complications. Many IDUs have co-
morbidities and excessive alcohol use that may need to be controlled first
before the patient is ready to cope with the result of an HCV test and
possibly start HCV infection treatment.

44

Until 2001 international guidelines did not support the treatment of IDUs for
hepatitis C. All EU countries now have OST/NSP in place. More recently,
revised guidelines support the treatment of IDUs who fulfil specific criteria.
The 2011 practice guidelines of the European Association for Study of the
Liver (EASL) recommend an individualised approach after evaluation and

ring by an experienced multidisciplinary team of hepatologists
Despite this change in approach, treatment uptake

has remained quite low. Physicians are concerned about the risk of
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reinfection, the high rates of concomitant alcohol abuse, the high
frequency of concomitant mental health issues. Reported SVR rates in
IDUs in general are similar to non-IDU chronic hepatitis C patients.
published studies were conducted in patients on OST.
data are available for treating active IDU (opioid and non

Individuals using NSP or OST should be provided with information on
hepatitis C, the transmission of hepatitis C among IDUs and the possibility
of being tested and treated. There is a consensus that OST should first be
optimized before treatment of HCV is started, as side
Psychoeducation (in group), starting 2 weeks before IFN for at least 5
weekly sessions improved treatment results.

45

preventive antidepressant therapy may be added to IFN
treatment.

29

The concept of hepatitis C treatment as prevention of
discussed separately.

1.3. Hepatitis C in Belgium

1.3.1. Chronic hepatitis C, cirrhosis, HCC, and liver transplantation
in Belgium

In Belgium, up to 30% of patients waiting for a liver transplant are infected
with HCV. Forty percent (40%) of end-stage cirrhosis is due to hepatitis C.
In southern Belgium, 44% of 57 HCC cases were associated with HCV
infection.

46
Among 131 new diagnoses of HCC in 14 Belgian centres in

2003 (HepCar Registry database), cirrhosis was present in 120
(92%). The aetiology of the underlying liver disease was: HCV (
n=54), HBV (17%, n=22), alcoholic liver disease (
miscellaneous (12%, n=16).

47

1.3.2. Seroprevalence data suggest a growing concentration of
HCV infection in risk groups

Screening for HCV of the blood products in Belgium was introduced July 1,
1990. (KCE report 134, www.kce.fgov.be).

48
The

(positive EIA test result) in Belgium has been estimated at
the population (or extrapolated to Belgium, about 93 0
individuals).

49-52
These data are all based on a single seroprevalence study

dating back to 1993-94 and performed on hospital residual blood samples
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comitant alcohol abuse, the high
frequency of concomitant mental health issues. Reported SVR rates in

IDU chronic hepatitis C patients.
6

Most
published studies were conducted in patients on OST. Very few published
data are available for treating active IDU (opioid and non-opioid IDU).

Individuals using NSP or OST should be provided with information on
hepatitis C, the transmission of hepatitis C among IDUs and the possibility

treated. There is a consensus that OST should first be
optimized before treatment of HCV is started, as side-effects overlap.
Psychoeducation (in group), starting 2 weeks before IFN for at least 5

In selected individuals,
preventive antidepressant therapy may be added to IFN-based

The concept of hepatitis C treatment as prevention of HCV transmission is

, and liver transplantation

In Belgium, up to 30% of patients waiting for a liver transplant are infected
stage cirrhosis is due to hepatitis C.

44% of 57 HCC cases were associated with HCV
Among 131 new diagnoses of HCC in 14 Belgian centres in

cirrhosis was present in 120 patients
(92%). The aetiology of the underlying liver disease was: HCV (41%,

22), alcoholic liver disease (30%, n=39) and

data suggest a growing concentration of

Screening for HCV of the blood products in Belgium was introduced July 1,
The seroprevalence of HCV

) in Belgium has been estimated at 0.87%-1% of
the population (or extrapolated to Belgium, about 93 000-107 000

These data are all based on a single seroprevalence study
94 and performed on hospital residual blood samples

of the Flemish population.
49

A more recent study in the Flanders r
reports a lower HCV prevalence rate of only
Belgium 12 500 individuals, range 9000 to 40
testing.

53
Study participation in the latter survey was about a third and was

based on the reply to a regular mail. It is clear that homeless,
institutionalized or encarcerated individuals
approach. Consequently, only a subset of IDUs may thus have been
reached, leading to an underestimation of the overall seroprevalence of
hepatitis C. The data suggest however that hepatitis C prevalence is quite
low in the mainstream population in Flandres, and consequently population
wide screening may not be very effective.
between 1994 and 2004, the anti-
years may have decreased from 1.05 (95% confidence interval 0.75
to 0.71 (0.52-0.97).

54

The prevalence of hepatitis C antibodies in Belgian prison
estimated at 7.5 % in 2006.

55
About 76% of

seeking healthcare tested positive for anti
2004 report for Belgium.

56

In 2004-2005, blood samples were collected from injecting drug users at
treatment centers all over Belgium.
antibody positive) of 50% (286 / 569) was reported for ever injection drug
users and 61% (205 / 335) for those
Sharing of sniffing equipment could not be determined as transmission
route. Only 17% of the HCV positive drug users had ever received medical
treatment for it.

56
The mean age was 33 in a

testing positive for anti-HCV antibodies
98 subjects (67%) the samples tested
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A more recent study in the Flanders region
reports a lower HCV prevalence rate of only 0.12% (or extrapolated to

500 individuals, range 9000 to 40 000), based on saliva
he latter survey was about a third and was

based on the reply to a regular mail. It is clear that homeless,
institutionalized or encarcerated individuals may not be reached using this
approach. Consequently, only a subset of IDUs may thus have been

, leading to an underestimation of the overall seroprevalence of
hepatitis C. The data suggest however that hepatitis C prevalence is quite
low in the mainstream population in Flandres, and consequently population
wide screening may not be very effective. In comparison, in France,

HCV prevalence for adults aged 20-59
decreased from 1.05 (95% confidence interval 0.75-1.34)

The prevalence of hepatitis C antibodies in Belgian prisons has been
About 76% of imprisoned drug injectors

seeking healthcare tested positive for anti-HCV antibodies according to a

2005, blood samples were collected from injecting drug users at
treatment centers all over Belgium. A seroprevalence rate (anti-HCV

50% (286 / 569) was reported for ever injection drug
those sharing their injection equipment.

Sharing of sniffing equipment could not be determined as transmission
route. Only 17% of the HCV positive drug users had ever received medical

The mean age was 33 in a random subsample of 147
HCV antibodies that was analysed for HCV-RNA. In

samples tested positive for HCV-RNA.
57



KCE Reports 173

Figure 1.1: Anti-HCV seroprevalence by number of years since start
of injecting drug use, Belgium, 2004-2005.

Source: Plasschaert et al, 2004
56

The 2011 systematic review published in the Lancet
hepatitis C seroprevalence in people who inject drugs o
unweighted mean of two percentages (27% and 82.7%) reported for the
year 2008 (http://www.emcdda.europa.eu/publications/country
overviews/be) and needs to be interpreted with caution. The 27%
seropositivity (17 out of 63) was seen in a subset of the 166 IDUs being
treated in 2008 in a residential care setting (De Sleutel) where the
physician judged HCV testing to be appropriate after discussion with the
individual. It is important to note that De Sleutel provides residential care to
IDUs and therefore serves a somewhat different IDU population compared
with low threshold services (e.g. Free Clinic Antwerp) where the aim is
harm reduction. The 82.7% was the proportion of IDUs testing positive
for anti-HCV antibodies at The Free Clinic Antwe
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HCV seroprevalence by number of years since start

The 2011 systematic review published in the Lancet
8

reports for Belgium a
hepatitis C seroprevalence in people who inject drugs of 55%. This is the
unweighted mean of two percentages (27% and 82.7%) reported for the

http://www.emcdda.europa.eu/publications/country-
) and needs to be interpreted with caution. The 27%

ubset of the 166 IDUs being
treated in 2008 in a residential care setting (De Sleutel) where the
physician judged HCV testing to be appropriate after discussion with the
individual. It is important to note that De Sleutel provides residential care to

and therefore serves a somewhat different IDU population compared
with low threshold services (e.g. Free Clinic Antwerp) where the aim is

proportion of IDUs testing positive
HCV antibodies at The Free Clinic Antwerp in 2008.

Based on the limited data available there seems to be no clear trend in
seroprevalence rates over the last 10 years for HCV in IDUs in Belgium.
The proportion of IDUs testing positive for anti
Sleutel remained around a third of the IDUs tested per year in the period
1994 to 2010. However, in the small
years tested at the Sleutel the seroprevalence remained at around
66% for the same period (data kindly provided by G Lombaert, De Sleutel).
From 2001 to 2004 about 79% of the IDUs tested positive at the Free
Clinic Antwerp (on average 264
similar to the 82.7% reported for 2008.

For the French speaking community a
reported for IDUs willing to be tested and treated.
project Lama, Brussels, show that among 494 IDUs under follow
individuals had been tested for anti
positive (53%). HCV-RNA testing had been performed in 72, often in the
context of possible treatment. Most recent data show a negative HCV
test in 36 individuals, consisting of 18 subjects with a spontaneous
clearance (25%), 10 with SVR and 8 with EVR (personal communication
Jerry Wérenne).

In Luxemburg (not the Belgian province), a recent multicenter study found
a seroprevalence in IDU of 81% for HCV (218/268, 95%CI=[77; 86]), 29%
for HBV, 2.5% for HIV and 57% for HAV and in non
19% for HCV, 9% for HBV, 5% for HIV
showed the highest rates for all infections. Age, imprisonment and setting
of recruitment were statistically associated with HCV seropositivity.

1.3.3. Belgian guidelines for management of hepatitis C

The Belgian Association for the Study of the Liver,
practice guidelines for the treatment of hepatitis C: one general
specific for treating injection drug users

According to the BASL, screening for hepatitis C is appropriate in the
following risk groups:

 Persons who had following medical events in Belgiu
01.07.1990, starting date of anti
derivatives:

o blood transfusion

11

Based on the limited data available there seems to be no clear trend in
seroprevalence rates over the last 10 years for HCV in IDUs in Belgium.
The proportion of IDUs testing positive for anti-HCV antibodies at De

d of the IDUs tested per year in the period
1994 to 2010. However, in the small subgroup of IDUs aged over 34
years tested at the Sleutel the seroprevalence remained at around

for the same period (data kindly provided by G Lombaert, De Sleutel).
001 to 2004 about 79% of the IDUs tested positive at the Free

IDUs were tested per year), which is
similar to the 82.7% reported for 2008.

For the French speaking community a 67% seroprevalence rate was
ing to be tested and treated.

56
Data for 2010 from

project Lama, Brussels, show that among 494 IDUs under follow-up, 281
individuals had been tested for anti-HCV antibodies, and 150 tested

RNA testing had been performed in 72, often in the
context of possible treatment. Most recent data show a negative HCV-RNA
test in 36 individuals, consisting of 18 subjects with a spontaneous

SVR and 8 with EVR (personal communication

In Luxemburg (not the Belgian province), a recent multicenter study found
a seroprevalence in IDU of 81% for HCV (218/268, 95%CI=[77; 86]), 29%
for HBV, 2.5% for HIV and 57% for HAV and in non-injecting drug users
19% for HCV, 9% for HBV, 5% for HIV-1 and 66% for HAV. Prisoners
showed the highest rates for all infections. Age, imprisonment and setting
of recruitment were statistically associated with HCV seropositivity.

58

Belgian guidelines for management of hepatitis C

he Belgian Association for the Study of the Liver, has published two
the treatment of hepatitis C: one general

59
and one

specific for treating injection drug users.
60

According to the BASL, screening for hepatitis C is appropriate in the

Persons who had following medical events in Belgium before
01.07.1990, starting date of anti-HCV testing of blood and blood
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o major surgical procedures (cardiac, vascular, digestive, pulmonary,
gynaeco-obstetric, orthopaedic,…)

o stay in intensive care unit including neonatal in

o difficult parturition

o digestive bleeding

o tissue, cell or organ transplantation

 Dialysis patients

 Persons who were drugs users by intravenous or intranasal route

 Children from mothers seropositive for HCV

 Sexual partners and household members of patients with HCV

 Persons who had tattoos, piercing, acupuncture without use of single
use or personal equipment

 Persons who had medical care in countries with high prevalence of
HCV (South East Asia, Middle East, Africa, South America)

 Persons with unexplained elevations of transaminases

 Patients seropositive for HIV or HBV

 Persons with unexplained asthenia

 Persons with history of unexplained jaundice

1.3.4. A high volume of opportunistic testing
antibodies in Belgium

Based on the RIZIV/INAMI data of reimbursed acts
anti-HCV antibody tests in Belgium increased steadily to reach
tests in 2008 (data for 2009 are still incomplete). This corresponds for
2009 to a direct cost at 25% of about 1.3 million euro, or at 100%
million euro. This corresponds to about 8 euro per test.
antibody tests are done routinely (e.g. pre-op, pregnancy
targeted.
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major surgical procedures (cardiac, vascular, digestive, pulmonary,

stay in intensive care unit including neonatal intensive care

Persons who were drugs users by intravenous or intranasal route

f patients with HCV

Persons who had tattoos, piercing, acupuncture without use of single

Persons who had medical care in countries with high prevalence of
HCV (South East Asia, Middle East, Africa, South America)

unexplained elevations of transaminases

A high volume of opportunistic testing for anti-HCV

a of reimbursed acts, the annual number of
steadily to reach 672 798

(data for 2009 are still incomplete). This corresponds for
2009 to a direct cost at 25% of about 1.3 million euro, or at 100% of 5.2
million euro. This corresponds to about 8 euro per test. Many anti-HCV

, pregnancy) and are not

Table 1.1 : Annual number of anti

Année Code

1995 551154_551165

1996 551154_551165

1997 551154_551165

1998 551154_551165

1999 551154_551165

2000 551154_551165

2001 551154_551165

2002 551154_551165

2003 551154_551165

2004 551154_551165

2005 551154_551165

2006 551154_551165

2007 551154_551165

2008 551154_551165

2009 551154_551165

In Belgium, registered inhabitants in principle have a compulsory health
insurance provided by one of the seven national sickness funds and
funded by social security contributions withhold on wages and earned
incomes. For all sickness funds Health care reimbursement data of their
members are joined into a large database at the IMA (Inter
Agentschap). From this population a sample of 1/40 was selected among
subjects aged 65 or younger (random selection stratified for age and sex)
and a sample of 1/20 among subjects of 66 years and older (random
selection stratified for age and sex). This sample contains about 300 000
individuals and was started in 2002. The database was updated every year
since and is referred to as “permanente steekproef or échantillon
permanent” (PS/EP). For all the individuals in the sample also
demographic and socio-economic information is updated, in addition to the
detailed information on health care expenditures.
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nnual number of anti-HCV antibody tests in Belgium

Cases Expenses

154496 455 944 .53 €

261908 786 115 .64 €

308021 888 404 .77 €

362006 1 081 690 .01 €

393408 1 198 746 .60 €

464529 974 984 .30 €

504250 837 981 .13 €

526696 882 223 .39 €

564895 977 214 .66 €

650584 1 138 487 .45 €

644627 1 128 085 .93 €

649092 1 148 356.03 €

646760 1 177 019.44 €

672798 1 244 619.86 €

673817 1 300 000.00 e

In Belgium, registered inhabitants in principle have a compulsory health
provided by one of the seven national sickness funds and

funded by social security contributions withhold on wages and earned
incomes. For all sickness funds Health care reimbursement data of their
members are joined into a large database at the IMA (Intermutualistisch
Agentschap). From this population a sample of 1/40 was selected among
subjects aged 65 or younger (random selection stratified for age and sex)
and a sample of 1/20 among subjects of 66 years and older (random

sex). This sample contains about 300 000
individuals and was started in 2002. The database was updated every year
since and is referred to as “permanente steekproef or échantillon
permanent” (PS/EP). For all the individuals in the sample also

economic information is updated, in addition to the
detailed information on health care expenditures.
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Based on the permanent population sample of reimbursed activities for
Belgium it can be estimated that about 2.76 million
quarter of the total population) have been tested for anti
during the 2002-2009 period. This includes 590 000 subjects born before
1945, 820 000 subjects born 1945-1965 and 1 353 000
1965. The number of women tested was similar to the number of men
except for individuals born after 1965 where nearly twice as many women
were tested. In contrast to men, most women born after 1965 had multiple
tests over the 8 year period. The number of excess tests in women (over
men) was similar to the expected number of pregnancies over this period,
suggesting repeat testing at each pregnancy of most if not all women.

For the birth cohort 1945-1965, 29% of the subjects were tested at least
once for HCV in the 2002-2009 period. As addit
birth cohort were likely tested in 1991-2001 or in 2010
reasonable to assume that over half of this birth cohort has been tested for
anti-HCV antibodies (situation end of 2011).

The 2002-2009 statistics show that 2.76 million subjects were tested over
an 8 year period. This corresponds to about 345 000 different subjects
each year. One should take into account this is an the underestimation as
it only considers individuals who are registered at
national sickness funds. We thus miss part of the tests performed in some
at risk groups and the tests performed for blood donation.

The number of patients in Belgium for whom a qualitative HCV molecular
test (to confirm positive serology) was reimbursed by RIZIV/
period 2002-2007 was 25 560, or on average about 4250 subjec
year. These data suggest a positivity rate of 1.23
individuals tested with an EAI anti-HCV test
agreement with preliminary data collected by the Institute of Public Health
of mainly hospital-based laboratories showing a rate of positive anti
tests for 2008 between 1% and 6% with some outliers on either side

a
data kindly provided by G. Muyldermans, WIV
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Based on the permanent population sample of reimbursed activities for
million different subjects (a

have been tested for anti-HCV in Belgium
. This includes 590 000 subjects born before

1 353 000 subjects born after
as similar to the number of men

except for individuals born after 1965 where nearly twice as many women
were tested. In contrast to men, most women born after 1965 had multiple
tests over the 8 year period. The number of excess tests in women (over

s similar to the expected number of pregnancies over this period,
suggesting repeat testing at each pregnancy of most if not all women.

1965, 29% of the subjects were tested at least
2009 period. As additional subjects from this

2001 or in 2010-2011, it is
reasonable to assume that over half of this birth cohort has been tested for

million subjects were tested over
an 8 year period. This corresponds to about 345 000 different subjects

One should take into account this is an the underestimation as
it only considers individuals who are registered at one of the seven

. We thus miss part of the tests performed in some
at risk groups and the tests performed for blood donation.

The number of patients in Belgium for whom a qualitative HCV molecular
test (to confirm positive serology) was reimbursed by RIZIV/INAMI in the

560, or on average about 4250 subjects per
a positivity rate of 1.23% (4250/345 000) of

HCV test. This seems to be in
d by the Institute of Public Health

a rate of positive anti-HCV
th some outliers on either side

a
.

1.3.5. Number of chronic hepatitis C patients considered for
treatment each year.

Different sources of information were used to estimate the number of new
cases of chronic hepatitis C identified each year in Belgium.

Hepatitis C is an infection that must be
Belgium. The health inspectors from the co
information. From contacts with the
hepatitis C were reported annually the last years
problem. Since 2009 hepatitis C must no longer be notified in Flanders.

The HCV genotyping test is performed when a HCV
is considered for treatment. The summary statistics of the centres for
molecular diagnosis in Belgium show that
genotyping test during the year 2003
This is about half of the 4250 subjects tested each year for HCV
a positive antibody test. If we assume that most subjects testing positive
for HCV-RNA will have an HCV genotyping test, about 50% will have a
negative HCV-RNA test result. These su
serology result or could clear the virus spontaneously. The fraction of the
total population undergoing HCV genotyping in Belgium in 2003 was in line
with the number of HCV genotyping tests in France (population about 6x
higher), where this number increas
seroprevalence in France is probably

In Belgium, the HCV genotyping test has meanwhile been introduced into
the nomenclature of reimbursed activities (RIZIV/INAMI).
of 1613 genotyping tests were reimbursed
patient). Together with a decreasing number of treatments initiated (see
below) these data suggest a decrease in the number of new patients
identified and considered for treatment,
volume of anti-HCV tests.

1.3.6. Number of chronic hepatitis C patients treated each year

Reimbursed prescriptions of treatment for hepatitis C are another source of
data. In Belgium, antiviral treatment for hepatitis C is ful
patients with elevated liver enzymes (ALT).
stage of F2 or greater was removed as a criterium for reimbursement AND
pegylated interferon replaced non
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Number of chronic hepatitis C patients considered for

Different sources of information were used to estimate the number of new
cases of chronic hepatitis C identified each year in Belgium.

n infection that must be notified to the health authorities in
Belgium. The health inspectors from the communities collect this

s with these sources, about 1000 new cases of
re reported annually the last years. Underreporting is a

problem. Since 2009 hepatitis C must no longer be notified in Flanders.

g test is performed when a HCV-RNA positive patient
The summary statistics of the centres for

molecular diagnosis in Belgium show that 2018 patients had a HCV
genotyping test during the year 2003 (Feb 1, 2003 to Jan 31, 2004).
This is about half of the 4250 subjects tested each year for HCV-RNA after
a positive antibody test. If we assume that most subjects testing positive

RNA will have an HCV genotyping test, about 50% will have a
RNA test result. These subjects either have a false positive

result or could clear the virus spontaneously. The fraction of the
population undergoing HCV genotyping in Belgium in 2003 was in line

with the number of HCV genotyping tests in France (population about 6x
increased to 11 605 in 2003. The HCV

in France is probably similar to Belgium.

In Belgium, the HCV genotyping test has meanwhile been introduced into
the nomenclature of reimbursed activities (RIZIV/INAMI). For 2009 a total

genotyping tests were reimbursed (maximum one test per
Together with a decreasing number of treatments initiated (see

decrease in the number of new patients
identified and considered for treatment, despite the steady increase in the

Number of chronic hepatitis C patients treated each year

Reimbursed prescriptions of treatment for hepatitis C are another source of
data. In Belgium, antiviral treatment for hepatitis C is fully reimbursed in
patients with elevated liver enzymes (ALT). The need for a Metavir fibrosis

was removed as a criterium for reimbursement AND
pegylated interferon replaced non-pegylated interferon. The numbers of
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treated subjects were obtained from Farmanet and population sample
data. “Ribavirin (Copegus® or Rebetol®)” is specific for the treatment
hepatitis C patients. The number of ongoing treatments decreased from
1605 patients in 2005 to 1111 patients in 2008, confirming the de
seen in the number of genotyping tests. According to the data from the
population sample 5440 patients received reimbursement for ribavirin in
the period 2002-2007, or on average 900 patients starting treatment per
year. These numbers are to be increased with
clinical trials and patients without regular social security with treatment
costs covered by CPAS-OCMW, the Ministry of Justice,
need" programs not included in the Farmanet statistics.

1.3.7. Relation between number of patients identified,
treated and SVR.

In 2004, hepatologists genotyped about two thirds of newly consulting
patients with hepatitis C and started treatment in about two thirds of those
genotyped (2018 genotyped in 2003 decreasing to 1
been reported that of all patients seen in Belgium by a hepatologist for
treatment of hepatitis C 16% will finally be cleared of the infection.
proportion of 16% is based on 40% of newly consulting patients
starting treatment and a 40% overall SVR rate
360 patients per year cleared their HCV infection after treatment.

1.3.8. Changes in epidemiology of hepatitis C

The estimates presented are in part based on a report by Gerard,
studied a total of 1726 patients testing HCV-RNA positive during the 1992
2002 period at the Center for Molecular Diagnosis (CMD) in Liège,
Belgium. In addition, a pilot observational study

63

9 Belgian hepatology centres (not including UZ Gasthuisberg, C
Saint-Luc or UZ Ghent) including 318 newly consulti
hepatitis C. Of these patients 50% had been diagnosed during the
previous 12 months, and 212 (66%) were genotyped. In 47% of all patients
(or 70% 47/66 of patients genotyped) treatment was planned.

In the CMD of Liege, the number of identified subjects per year doubled
between 1992 and 2002.

62
The increase was mainly due to subjects

who reported injection drug use as risk factor
increasingly subtype 1a), whereas the yearly number of subjects identified
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Farmanet and population sample
data. “Ribavirin (Copegus® or Rebetol®)” is specific for the treatment of

ongoing treatments decreased from
, confirming the decrease

number of genotyping tests. According to the data from the
population sample 5440 patients received reimbursement for ribavirin in

900 patients starting treatment per
eased with patients participating in

clinical trials and patients without regular social security with treatment
, the Ministry of Justice, or by "medical

statistics.

umber of patients identified, genotyped,

In 2004, hepatologists genotyped about two thirds of newly consulting
treatment in about two thirds of those

genotyped (2018 genotyped in 2003 decreasing to 1613 in 2009). It has
been reported that of all patients seen in Belgium by a hepatologist for
treatment of hepatitis C 16% will finally be cleared of the infection. This

16% is based on 40% of newly consulting patients
40% overall SVR rate.

61
This suggests about

360 patients per year cleared their HCV infection after treatment.

Changes in epidemiology of hepatitis C after 1992

are in part based on a report by Gerard,
62

who
RNA positive during the 1992-

2002 period at the Center for Molecular Diagnosis (CMD) in Liège,
was performed in 2004 in

9 Belgian hepatology centres (not including UZ Gasthuisberg, Clin. Univ.
Luc or UZ Ghent) including 318 newly consulting patients with

hepatitis C. Of these patients 50% had been diagnosed during the
previous 12 months, and 212 (66%) were genotyped. In 47% of all patients
(or 70% 47/66 of patients genotyped) treatment was planned.

fied subjects per year doubled
The increase was mainly due to subjects

drug use as risk factor (mainly subtype 3a and
increasingly subtype 1a), whereas the yearly number of subjects identified

with a blood transfusion prior to 1990 (mainly genotype 1b, also genotype
5) remained about stable. In 2004 post
represented 24% of newly consulting patients in 9 hepatology centres,
whereas more patients (27%) had I
infections with HCV today in Belgium are believed to occur th
injecting drug use, and often during the first year

As the spread of HCV subtype 3a seems to have reached a steady state in
IDUs, it is expected that subtype 1a infections will become the most
frequent subtype.

64, 65
A smaller group (8.7%

reported an invasive medical procedure as risk factor.
route seems to favour genotype 2 infections.
in patients with undefined mode of infection and has also been seen more
frequently in tattooed drug users.
circumstances of HCV detection were fortuitous in most subjects seen by
the hepatologists (65%). Hepatologists report that new HCV infections in
Belgium are also increasingly seen in HIV
after having contracted clinical syphilis and/or lymphogranuloma venereum
rectitis

10
The annual incidence of HCV infection in

of HIV-infected MSM rose steadily from 0.2% in 2001 to 1.51% in 20
and then peaked to 2.9% in 2009. For 60 episodes (87%), another STI
(mainly syphilis and lymphogranuloma venereum) had been diagnosed
within the six months before the diagnosis of HCV infection. All but one
patients with available genotyping (n=54) wer
the difficult to-treat HCV genotypes 1 or 4.

1.3.9. Belgian initiatives for prevention

Injection drug use is currently the primary risk factor for HCV infection in
Belgium. Prevention measures of injection drug use and prevention of
transmission in (starting) injection drug users are essential
injection users in Belgium are 20 years old on average.

In Belgium, a large patchwork of treatment settings exists, also with regard
to the specific methods of treatment used. Different types of statutory
regulations and financial rules co
involved at the same time and this
terms of the division of competencies.

Several early initiatives have been created, following growing awareness
of drug use related harm in Belgium, e.g. Free Clinic in 1973, De Sleut
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with a blood transfusion prior to 1990 (mainly genotype 1b, also genotype
5) remained about stable. In 2004 post-transfusion hepatitis C patients

24% of newly consulting patients in 9 hepatology centres,
ereas more patients (27%) had IDU as risk factor.

63
Most of the new

infections with HCV today in Belgium are believed to occur through
drug use, and often during the first year(s) of drug use.

As the spread of HCV subtype 3a seems to have reached a steady state in
, it is expected that subtype 1a infections will become the most

A smaller group (8.7%
62

and 11%
63

) of subjects
an invasive medical procedure as risk factor. This transmission

route seems to favour genotype 2 infections.
66

Genotype 4 was dominant
in patients with undefined mode of infection and has also been seen more
frequently in tattooed drug users.

65
De Maeght et al.

63
report that the

circumstances of HCV detection were fortuitous in most subjects seen by
Hepatologists report that new HCV infections in

Belgium are also increasingly seen in HIV-infected gay and bisexual men
after having contracted clinical syphilis and/or lymphogranuloma venereum

The annual incidence of HCV infection in an Antwerp population
infected MSM rose steadily from 0.2% in 2001 to 1.51% in 2008,

and then peaked to 2.9% in 2009. For 60 episodes (87%), another STI
(mainly syphilis and lymphogranuloma venereum) had been diagnosed
within the six months before the diagnosis of HCV infection. All but one

with available genotyping (n=54) were found to be infected with
treat HCV genotypes 1 or 4.

12

Belgian initiatives for prevention and care in IDUs

urrently the primary risk factor for HCV infection in
Prevention measures of injection drug use and prevention of

transmission in (starting) injection drug users are essential
67

Starting opioid
injection users in Belgium are 20 years old on average.

68

In Belgium, a large patchwork of treatment settings exists, also with regard
to the specific methods of treatment used. Different types of statutory
regulations and financial rules co-exist. Often several authorities are
involved at the same time and this leads sometimes to a lack of clarity in
terms of the division of competencies.

69

have been created, following growing awareness
of drug use related harm in Belgium, e.g. Free Clinic in 1973, De Sleutel in
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1974, Projet Lama in 1983, albeit rooted in distinct approaches to
drug dependence. In 1995, a Federal Action Plan
of a large variety of specialized treatment centres
addiction. A number of these centres have gradually entered into a so
called ‘revalidation agreement’ with the National Institute for Invalidity and
Health Insurance (RIZIV/INAMI) and consequently fall under the authority
of the federal policy level. These centres are often referred to as the
‘specialised substance abuse treatment centres with RIZIV/INAMI
convention’.

The treatment options financed using these RIZI
include residential care (for acute crisis situations, as well as therapeutic
communities) and ambulatory care services. These consist of a
day-care centres and centres for medical and social care of drug addicts
(Medisch-sociale opvangcentra voor verslaafden, MSOC's
d’accueil socio-sanitaire pour usagers de drogues
1997). The total annual RIZIV/INAMI budget for these conventions
currently amounts to €44.3 million (data provided by INAMI/RIZIV).
Vaccination of non-infected IDUs against hepatitis B is however not
covered under these conventions.

The location of the centres (in 2000) for drug addiction management and
financed by INAMI/RIZIV convention is given below (annual report 2000
RIZIV/INAMI). According to figure 1.2, there seems to be a lack of centres
in the provinces of Namur and Luxemburg. Meanwhile a few more centres
were added, e.g. in Namur.
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rooted in distinct approaches towards
drug dependence. In 1995, a Federal Action Plan resulted in the creation
of a large variety of specialized treatment centres for (mainly illegal) drug

. A number of these centres have gradually entered into a so-
called ‘revalidation agreement’ with the National Institute for Invalidity and

ce (RIZIV/INAMI) and consequently fall under the authority
of the federal policy level. These centres are often referred to as the
‘specialised substance abuse treatment centres with RIZIV/INAMI

The treatment options financed using these RIZIV/INAMI conventions
include residential care (for acute crisis situations, as well as therapeutic
communities) and ambulatory care services. These consist of ambulatory

cal and social care of drug addicts
sociale opvangcentra voor verslaafden, MSOC's; Maisons

sanitaire pour usagers de drogues, MASS, created in
The total annual RIZIV/INAMI budget for these conventions

(data provided by INAMI/RIZIV).
infected IDUs against hepatitis B is however not

The location of the centres (in 2000) for drug addiction management and
financed by INAMI/RIZIV convention is given below (annual report 2000

According to figure 1.2, there seems to be a lack of centres
in the provinces of Namur and Luxemburg. Meanwhile a few more centres

Figure 1.2: Centres for drug addiction management financed by
INAMI/RIZIV convention.

Source: Annual report 2000 (INAMI/RIZIV)

Situation in 2000: in the Walloon Region many specialized treatment
centres receive an optional grant from the Walloon Region government.
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n the Walloon Region many specialized treatment
centres receive an optional grant from the Walloon Region government.
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In addition, relatively smaller amounts are provided by agreements o
safety and prevention between the Ministry of Internal Affairs and the
cities. This budget is spent for activities aimed to manage medical and
social problems associated with drug abuse (eg outreach workers).

Needle and syringe programs (NSP) are organised and financed by the
communities in Belgium.

69
The five MSOCs in the five provinces in

Flandres have an integrated needle and syringe program (Spuitenruil),
financed by the Flemish Community using a convenant.
and related injection equipment are spread among users
Flemish Community, 598 731 syringes were distributed
2008). In some provincies also pharmacies provide syringes to IDU but
absence of financing remains an issue. Also some organized outreach
workers are partner of NSP (Spuitenruil). In the French Community t
needle exchange program is under the coordination of the NGO Modus
Vivendi.

69
It is available in 5 cities (Brussels, Charleroi, Liege, Dinant and

Arlon) and proposes sterile syringes and all related
drug users in determined places (needle exchange desks) or
mobile structures (street educators, mobile desks in recreational settings
or events). In 2007, the amount of distributed syringes through
French Community was around 319 707.

Because of the unique expertise (eg for IDU related wound care) IDUs
coming from all social classes make use of the MSOC services. For many
IDUs with social integration problems the MSOC in practice will provide
most of the medical services generally offered by GPs.

A second group of service providers are specialized substance abuse units
in psychiatric or general hospitals. These treatment centres
same general regulations as other hospitals and are therefore mostly
subject to federal legislation. Communities have however certain
competencies on the matter (e.g. quality assurance).

A third group consists of Centres for Mental Health Care, some of which
specialized in the treatment of drug problems. The Communities of
Belgium are responsible for these centres but due to historical and
pragmatic reasons, in the French-speaking part of Belgium the
responsibility has been transferred from the French Community to the
Walloon Region (COCOF for the Brussels Region).
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In addition, relatively smaller amounts are provided by agreements on
safety and prevention between the Ministry of Internal Affairs and the
cities. This budget is spent for activities aimed to manage medical and
social problems associated with drug abuse (eg outreach workers).
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in psychiatric or general hospitals. These treatment centres follow the
same general regulations as other hospitals and are therefore mostly
subject to federal legislation. Communities have however certain
competencies on the matter (e.g. quality assurance).
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A third group consists of Centres for Mental Health Care, some of which
specialized in the treatment of drug problems. The Communities of

for these centres but due to historical and
speaking part of Belgium the

responsibility has been transferred from the French Community to the
Walloon Region (COCOF for the Brussels Region).
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Also the general practitioners or psychiatrists provide medical care to
IDUs.

1.3.10. Opioid substitution therapy

Methadon and other substitution treatments have been prescribed in
Belgium since the mid-1970s, by a small number of private physicians in
Brussels.

71
According to Picard

maintenance treatment in the early 1980s.
of methadone were made in 2010.

73

In 2008, 13 737 individuals received
(typically delivered for a period of one week)
over 2007. Of these subjects 33
Walloon region and 2201 in Brussels
methadone users other than Brussels are Liège (1249), Charleroi (1024),
Antwerp (427) and Ghent (377).

In the Flemish Community, most methadone (maintenan
are being provided by low threshold drug services, offering a
pluridisciplinairy approach to a wide variety of drug users seeking help.
Also the outpatient treatment cent
therapy, although always within
approach, combining substitution with counsel
smaller towns and rural areas, if existing at all, methadone is being
prescribed by GPs under the supervision of drug services.

In the French Community, a broad range of services (low threshold
services, GPs, outpatient specializ
access to methadone. SSMG- ALTO (Walloon re
d’Aide aux Toxicomanes, in Brussels) are networks of primary
general practitioners giving care to drug users in the French speaking part
of Belgium.

General practitioners account for the majority of methadone prescriptions
in Brussels and the French speaking community whereas in Flandres this
is about a third.

68
The MSOCs in Flandres provide services to about 3000

to 3500 persons per year and methadone prescriptions for about 2500
individuals each year

b
.

b
www.free-clinic.be
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Also the general practitioners or psychiatrists provide medical care to

Opioid substitution therapy in Belgium

bstitution treatments have been prescribed in
1970s, by a small number of private physicians in

According to Picard,
72

about 500 drug users were on
maintenance treatment in the early 1980s. A total of 270 000 prescriptions

73

received methadone sirop or capsules
(typically delivered for a period of one week), an increase with 828 (6%)

3365 resided in Flandres, 8171 in the
in Brussels.

74
The cities with large number of

methadone users other than Brussels are Liège (1249), Charleroi (1024),

In the Flemish Community, most methadone (maintenance) programmes
are being provided by low threshold drug services, offering a
pluridisciplinairy approach to a wide variety of drug users seeking help.

o the outpatient treatment centers of De Sleutel provide substitution
a global medical-psychological-social

ining substitution with counseling and guiding activities. In
smaller towns and rural areas, if existing at all, methadone is being
prescribed by GPs under the supervision of drug services.

Community, a broad range of services (low threshold
outpatient specialized units, mental health facilities) offer

ALTO (Walloon region) and RAT (Réseau
d’Aide aux Toxicomanes, in Brussels) are networks of primary care

rs giving care to drug users in the French speaking part

General practitioners account for the majority of methadone prescriptions
in Brussels and the French speaking community whereas in Flandres this

The MSOCs in Flandres provide services to about 3000
to 3500 persons per year and methadone prescriptions for about 2500
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In the different settings where IDUs are seen, screening for hepatitis C and
referral for management is possible and may be offered, but this is
currently not done in a standard way. Belgian guidelines have been
proposed to individualise start of treatment in cases of mild hepatitis C.
Guidelines have also been published for the treatment
patients after substance abuse.

60
Treatment of ex

with similar proportions of genotype 1 and 3 resulted in similar SVR rates
as obtained in other patient groups.

43
No evaluation of the treatment of

active IDUs as prevention has been conducted.

1.3.11. Summary of situation in Belgium

 No recent anti-HCV seroprevalence data are available for Belgium, but
in Flandres the prevalence may be low (0.12%) in the mainstream
population.

 Over 25% of the total population has been tested for anti
2002 and probably about 1.23% of these individuals were tested for
HCV-RNA after a positive anti-HCV antibody test. About half of these
patients were genotyped, indicating a positive HCV
an interest to know the HCV genotype.

 Based on data sources that changed over time, t
RNA positive subjects detected during the first decade of HCV testing
(1992-2002) increased to over 2000 subjects per year but this trend
seems to be reversed during the period 2003-2009

 This more recent decreasing trend is reflected in the number of ongoing
treatments: 1605 patients in 2005 versus 1111 patients in 2008
900 patients started treatment each year (2002 to 2007) and probably
360 patients per year cleared the infection because of the treatment.

 In Western Europe, 80 to 90% of new HCV infections are now seen
IDUs. Among IDUs in Belgium, the proportion of genotype 3a infections
decreases while the frequency of genotype
Also HIV-infected gay and bisexual men are at increased risk of HCV
infection.

 Experienced multidisciplinary teams of hepatologists and addictologists
are not yet standard practise when IDUs are tested for HCV and
considered for treatment in Belgium.
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In the different settings where IDUs are seen, screening for hepatitis C and
referral for management is possible and may be offered, but this is

Belgian guidelines have been
in cases of mild hepatitis C.
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Guidelines have also been published for the treatment of hepatitis C
ex-IDUs on OST or not and

resulted in similar SVR rates
No evaluation of the treatment of

HCV seroprevalence data are available for Belgium, but
12%) in the mainstream

Over 25% of the total population has been tested for anti-HCV since
2002 and probably about 1.23% of these individuals were tested for

HCV antibody test. About half of these
otyped, indicating a positive HCV-RNA test result and

Based on data sources that changed over time, the number of HCV-
positive subjects detected during the first decade of HCV testing

2000 subjects per year but this trend
2009.

This more recent decreasing trend is reflected in the number of ongoing
1111 patients in 2008. About

treatment each year (2002 to 2007) and probably
360 patients per year cleared the infection because of the treatment.

ew HCV infections are now seen in
DUs. Among IDUs in Belgium, the proportion of genotype 3a infections

1a infections increases.
are at increased risk of HCV

Experienced multidisciplinary teams of hepatologists and addictologists
are tested for HCV and

1.4. Screening for hepatitis C

1.4.1. Terminology and objectives

Screening is the examination or the application of a test to asymptomatic
people in order to distinguish people likely to have a disease from
unlikely. The aim is to detect disease or risk factors for disease in an early
stage (pre-symptomatic or preclinical stage) to enable earlier intervention.
Persons with positive or suspicious findings must
physicians for diagnosis and necessary treatment.
screening exist. Mass/population screening relates to the large
screening of whole population groups while selective/case
screening concerns the screening of selected high
population.

76

A further distinction is to be made between screening programs and
opportunistic screening activities. Opportunistic screening usually occurs
when a person who is presenting to the health system for another reason
is asked a question or offered a test in order to detect the presence or
confirm the absence of a specific condition. A popula
program is one in which screening is systematically offered by invitation to
a defined, identifiable population; this requires a means of identifying and
inviting the target population, for example through a population register.

Even if screening has the advantage of enabling early intervention
potential harms should also be taken into account. These harms
concern unnecessary investigation
very low risk with current HCV-RNA tests)
caused by false negative results, whic

In contrast with other countries (e.g. in France
organised strategy to screen specific populations for hepatitis C (
HCV screening of blood/organ products, introduced on July 1, 1990)
the question of establishing an HCV screening program is raised
established criteria exist to determine if a scr
carried out. These criteria were adapted in 2009 by the UK national
Screening Committee and are summarized in

17

Screening for hepatitis C

Terminology and objectives

Screening is the examination or the application of a test to asymptomatic
people in order to distinguish people likely to have a disease from those
unlikely. The aim is to detect disease or risk factors for disease in an early

symptomatic or preclinical stage) to enable earlier intervention.
Persons with positive or suspicious findings must then be referred to their

gnosis and necessary treatment.
76

Several types of
screening exist. Mass/population screening relates to the large-scale
screening of whole population groups while selective/case-finding
screening concerns the screening of selected high-risk groups in the

A further distinction is to be made between screening programs and
eening activities. Opportunistic screening usually occurs

when a person who is presenting to the health system for another reason
is asked a question or offered a test in order to detect the presence or
confirm the absence of a specific condition. A population-based screening
program is one in which screening is systematically offered by invitation to
a defined, identifiable population; this requires a means of identifying and
inviting the target population, for example through a population register.

77

Even if screening has the advantage of enabling early intervention,
should also be taken into account. These harms mainly

unnecessary investigation, treatment of false positive results (a
RNA tests) and a false sense of security

caused by false negative results, which may even delay final diagnosis.
77

countries (e.g. in France
78

), Belgium has no formally
organised strategy to screen specific populations for hepatitis C (except

products, introduced on July 1, 1990)
48

and
the question of establishing an HCV screening program is raised. Well
established criteria exist to determine if a screening program should be
carried out. These criteria were adapted in 2009 by the UK national
Screening Committee and are summarized in Table 1.2.



18

Table 1.2 : Criteria for efficient screening programs

Condition Important public health problem

Natural history and epidemiology well understood

Screening test Simple, safe, precise and acceptable to the general population

Existence of a precise diagnostic process following a positive test
(algorithm)

Treatment Lead to better outcomes than treatment provided at the point of
clinical diagnosis

Program Provide value for money

Source: Karnon 2007; National screening committee 2011

1.4.2. Screening tests and diagnostic process

Screening for hepatitis C infection can be done using the detection of
antigen, HCV-RNA or anti-HCV antibodies. The setting will define the test
that is most appropriate for screening. For screening of the blood supply,
detection of HCV-RNA is more sensitive as the test is already positive
when no antibodies are detectable yet. For screening of other populations
for chronic infection, the EIA anti-HCV antibody tests are the least
expensive and have a high sensitivity. Detection of anti
used in seroprevalence surveys does however
ongoing and cleared infections and false-positive
confirmation of infection is necessary.

Legend to figure 1.3: *In some persons (blood donors, immunosuppressive
patients), the PCR test is performed directly. **No EVR test for genotypes 2 and 3
***HCV-RNA negative for re-treatments and under 1% of baseline value
patients. ALT = Alanine aminotransferase ; HCV = hepatitis C virus; PCR =
Polymerase chain reaction; PNALT = Persistently Normal ALT
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: Criteria for efficient screening programs
79, 80

Natural history and epidemiology well understood

Simple, safe, precise and acceptable to the general population

e of a precise diagnostic process following a positive test

Lead to better outcomes than treatment provided at the point of

National screening committee 2011
76, 77

Screening tests and diagnostic process

Screening for hepatitis C infection can be done using the detection of
setting will define the test

that is most appropriate for screening. For screening of the blood supply,
RNA is more sensitive as the test is already positive

when no antibodies are detectable yet. For screening of other populations
HCV antibody tests are the least

etection of anti-HCV antibodies as
however not distinguish between

positive results. Therefore

Legend to figure 1.3: *In some persons (blood donors, immunosuppressive
No EVR test for genotypes 2 and 3

of baseline value for naive
ALT = Alanine aminotransferase ; HCV = hepatitis C virus; PCR =

; PNALT = Persistently Normal ALT

Figure 1.3: Algorithm for HCV diagnostic and treatment according to
Belgian reimbursement criteria

Anti

(3rd generation Elisa tests)

ALT and PCR

PCR + and elevated ALT

(2x with 1 month interval)

PCR + and

Treatment

is considered

Liver biopsy

Genotyping

Treatment is not considered

(contra-indication, refusal)

Treatment accepted

Inflammation, fibrosis or cirrhosis

< score A (Child-Pugh index)

No inflammation,

cirrhosis > score A (Child

Treatment refused

Genotype 2 or 3,

haemophilic or

anticoagulant treatment

Not genotype 2 or 3,

not haemophilic or

no anticoagulant treatment

Treatment**

EVR +*** EVR –

Stop treatment (12 weeks)

patients with genotypes 2

24 weeks of treatment

Naive patients (genotypes 1-4-5-6) and

Pegasys re-treatment (genotypes 2-3-4-5-6)

+ 24 weeks on demand => total = 48 weeks
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.3: Algorithm for HCV diagnostic and treatment according to

Anti-HCV +

(3rd generation Elisa tests)*

ALT and PCR accepted

PCR + and PNALT PCR – and PNALT

HCV Cured

Monitoring

No liver biopsy

(refusal)

nflammation, no fibrosis or

score A (Child-Pugh index)

ALT and PCR refused

Stop treatment (12 weeks), except for naïve

genotypes 2-3 (24 weeks)

Pegasys re-treatment (genotype 1)

+ 48 weeks on demand => total = 72 weeks
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1.5. Study objectives
1. To document, based on a literature review, the effectiveness and cost

effectiveness of screening for hepatitis C in the general population or in
specific target groups (excluding screening of the blood

2. To document, based on a literature review, the effectiveness and cost
effectiveness of prevention programs for hepatitis C in injection drug
users.

3. To describe action plans abroad (mainly surrounding countries) with
regard to hepatitis C screening and prevention.

We also had the opportunity to study a dynamic mathematical model on
the effectiveness of treating IDUs to prevent HCV transmission. This
opportunity allowed us to also investigate the theoretical effectiveness of
treating active IDUs as prevention program based as much as possible on
Belgian data.

2. SCREENING FOR HEPATI

2.1. Review of the effectiveness literature
As described in section 1.4.1, there must be evidence from high quality
RCTs that the screening program is effective in reducing mortality and
morbidity. Randomized clinical trials analyzing the impact of screening on
morbidity and mortality will therefore be searched. Moreover, because the
effectiveness of screening requires a lot of information from a wide range
of sources to correctly inform decision makers,

79
modelling studies will also

be searched.

2.1.1. Methods

2.1.1.1. Literature search strategy

The research question for the current review is:

 What is the evidence, based on RCT and/or modelling studies, on the
effectiveness of screening for HCV infection
mortality or morbidity) compared to no screening

Electronic databases were consulted up to July 2011. For RCTs,
EMBASE, CINAHL, Cochrane Database of Systematic Reviews (
Database of Abstracts of Reviews of Effects (DARE), Cochrane Central
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the effectiveness and cost-
hepatitis C in the general population or in

specific target groups (excluding screening of the blood supply).

the effectiveness and cost-
hepatitis C in injection drug

To describe action plans abroad (mainly surrounding countries) with
and prevention.

We also had the opportunity to study a dynamic mathematical model on
the effectiveness of treating IDUs to prevent HCV transmission. This
opportunity allowed us to also investigate the theoretical effectiveness of

prevention program based as much as possible on

SCREENING FOR HEPATITIS C

Review of the effectiveness literature
must be evidence from high quality

RCTs that the screening program is effective in reducing mortality and
morbidity. Randomized clinical trials analyzing the impact of screening on
morbidity and mortality will therefore be searched. Moreover, because the
ffectiveness of screening requires a lot of information from a wide range

modelling studies will also

RCT and/or modelling studies, on the
f screening for HCV infection (in terms of reducing

mortality or morbidity) compared to no screening?

July 2011. For RCTs, Medline,
Cochrane Database of Systematic Reviews (CDSR),

cts of Reviews of Effects (DARE), Cochrane Central

Register of Controlled Trials (CCRCT), Cochrane Methodology Register
(CMR), Health Technology Assessment Database (HTAD), and NHS
Economic Evaluation Database (NHS EED) were investigated.

For modelling studies, Medline, EMBASE
EED were investigated.

No restriction on the time period was imposed. Reference lists of the
selected studies were checked for additional relevant citations.
websites of the HTA institutes listed on the
appendix 1.1.1) were also consulted to retrieve HTA reports on this topic.

The keywords used and the result
main search terms were:

 Hepatitis C;

 Mass screening; and

 Randomized controlled trials (for
studies)

2.1.1.2. Selection criteria

All retrieved references were assessed against pre
criteria (in terms of population, intervention, outcome,
2.1) in a two-step procedure: initial assessment of
keywords; followed by full-text assessment of the selected references.
Only studies reporting long-term effectiveness
flow chart of this selection is presented in appendix

Table 2.1 : HCV screening effectiveness

Inclusion criteria

Population General population

Intervention Screening strategies for HCV infections

Outcome Long term outcomes in terms of
reducing mortality or morbidity

Design RCT, meta analysis or systematic
reviews of RCT
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Register of Controlled Trials (CCRCT), Cochrane Methodology Register
(CMR), Health Technology Assessment Database (HTAD), and NHS
Economic Evaluation Database (NHS EED) were investigated.

Medline, EMBASE, CDSR, DARE, HTAD, and NHS

No restriction on the time period was imposed. Reference lists of the
selected studies were checked for additional relevant citations. The

HTA institutes listed on the INAHTA websites (see
consulted to retrieve HTA reports on this topic.

The keywords used and the results are detailed in appendix 1.1.2. The

Randomized controlled trials (for RCTs) or Models (for modelling

All retrieved references were assessed against pre-defined selection
criteria (in terms of population, intervention, outcome, and design – Table

step procedure: initial assessment of the title, abstract and
text assessment of the selected references.

effectiveness data were retained. The
presented in appendix 1.1.2.

HCV screening effectiveness - Selection criteria

Exclusion criteria

Blood donors

Screening strategies for HCV infections No screening (e.g. HCV
treatments, HCV diagnostics,
HCV prevalence, etc.)

Long term outcomes in terms of
reducing mortality or morbidity

Other outcomes

RCT, meta analysis or systematic Other designs
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2.1.1.3. Quantity of research available

RCT

After excluding 58 duplicates, 160 unique citations were identified from the
databases. Hand searching allowed us to identify
this total of 161 references, 154 did not meet the inclusion criteria based
on title and abstract evaluation. Among the 7 citations retained for full
assessment, 4 studies had an inappropriate design
detail of the studies excluded).

Table 2.2 : HCV screening effectiveness – RCTs.
after full-text assessment

Exclusion criteria Studies

Population 0

Intervention 0

Outcome 0

Design Ho 2008, Templeton 2006, Vogel 2011, Whang 2007

Finally, no RCT was identified. Three reviews that included a search for
RCTs were identified. However none of these reviews could identify an
RCT.

85-87
(See appendix 1.1.2).

Modelling studies

After excluding 32 duplicates, 277 unique citations were identified from the
databases. Of this total, 245 did not meet the inclusion criteria based on
title and abstract evaluation. Among the 32 citations retained for full
assessment, 27 studies had an inappropriate design and 4
the intervention criteria (see Table 2.3 for the detail of the studies
excluded). Most of the studies were excluded on the “design” criteria
because they were cost-effectiveness studies (not only effective
These studies were investigated in section 2.2
effectiveness of screening. Finally, 1 study was retained.
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databases. Hand searching allowed us to identify 1 additional citation. Of
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no RCT was identified. Three reviews that included a search for
RCTs were identified. However none of these reviews could identify an

unique citations were identified from the
did not meet the inclusion criteria based on

citations retained for full-text
ies had an inappropriate design and 4 did not meet

for the detail of the studies
Most of the studies were excluded on the “design” criteria

effectiveness studies (not only effectiveness).
2.2 related to the cost-

effectiveness of screening. Finally, 1 study was retained.
88

Table 2.3 : HCV screening effectiveness
excluded after full-text assessment

Exclusion criteria Studies

Population 0

Intervention Ho 2008; Kershenobich 2011; Mather 1995; Rein 2011

Outcome 0

Design

Benet 2007; Chapko 2005; Coon 2006; D'Souza 2003;
Fischer 2000; Helsper 2009; Honeycutt 2007; Jhaveri 2006;
Jusot 2001; Kirkizlar 2010; Lapane 1998; Loubiere 2003;
Loubiere 1999; Nakamura 2008; Pereira 2001; Pereira 2000;
Plunkett 2005; Rotily
Sroczynski 2009; Stein 2003; Stein 2004; Sutton 2006; Sypsa
2001; Tramarin 2008

2.1.2. Review of randomized controlled trials

Three systematic reviews of RCTs were identified,
found RCTs. In addition to RCT, one of these reviews also searched for
observational studies but they did not find anything.

The most recent review (2009) tried to identify all long
meta-analysis and health technology assessment reports evaluating the
long-term effectiveness of screening for HCV infection. In the absence of
long-term clinical studies, they based their anal
only (i.e. 5 cost-effectiveness studies). In these studies, the life years
gained due to screening varied from 0.0004 to 0.066 and the quality
adjusted life-year (QALY) gained varied from no gain to 0.072 QALYs.
100, 108, 117, 118

The quality of these studies was not assessed in th

2.1.3. Modelling studies

In this section, only modelling studies on the effectiveness of screening for
HCV infection were assessed. One modelling study was identified,
which the impact of screening was only assessed in the sensitivity
analysis.

They constructed a Markov model to predict the 2006
The impact of alcohol, current screening and antiviral therapy was taken
into account. Based on French pre
of individuals were aware of their HCV infection in 1991 and that this
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HCV screening effectiveness – Modelling studies. Studies
text assessment

Ho 2008; Kershenobich 2011; Mather 1995; Rein 201181, 89-91

Benet 2007; Chapko 2005; Coon 2006; D'Souza 2003;
Fischer 2000; Helsper 2009; Honeycutt 2007; Jhaveri 2006;
Jusot 2001; Kirkizlar 2010; Lapane 1998; Loubiere 2003;
Loubiere 1999; Nakamura 2008; Pereira 2001; Pereira 2000;
Plunkett 2005; Rotily 1997; Saab 2001; Singer 2001;
Sroczynski 2009; Stein 2003; Stein 2004; Sutton 2006; Sypsa
2001; Tramarin 200886, 92-116

Review of randomized controlled trials

Three systematic reviews of RCTs were identified,
85-87

but none of them
found RCTs. In addition to RCT, one of these reviews also searched for
observational studies but they did not find anything.

review (2009) tried to identify all long-term clinical trials,
analysis and health technology assessment reports evaluating the

term effectiveness of screening for HCV infection. In the absence of
term clinical studies, they based their analysis on modelling studies

effectiveness studies). In these studies, the life years
gained due to screening varied from 0.0004 to 0.066 and the quality-

year (QALY) gained varied from no gain to 0.072 QALYs.
87,

The quality of these studies was not assessed in the review.

In this section, only modelling studies on the effectiveness of screening for
HCV infection were assessed. One modelling study was identified,

88
in

which the impact of screening was only assessed in the sensitivity

They constructed a Markov model to predict the 2006-2025 HCV mortality.
The impact of alcohol, current screening and antiviral therapy was taken
into account. Based on French prevalence studies, they assumed that 5%
of individuals were aware of their HCV infection in 1991 and that this
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proportion increased linearly to 24% in 1994 and to 56% in 2004. By
assuming a constant progress in screening similar to that observed
between 1994 and 2004, they predicted that the French government
objective of 75% of HCV infected patients aware of their infection would be
reached in 2014.

88
In their base-case model, the expected cumulated

HCV-related mortality between 2006 and 2025 was estimated at 59
deaths. The impact of screening was partially analysed in the sensitivity
analysis. If efforts in screening were done and if 75% of HCV in
patients were aware of their infection in 2010 (instead of 2014), they
estimated that 950 people could be saved (95% CI 900

2.2. Review of the cost-effectiveness lite

2.2.1. Introduction

Screening for infection with the hepatitis C virus (HCV) outside the blood
transfusion setting is typically performed using the detection of antibodies
to the virus. Such antibodies appear during an acute HCV infection and
remain present also in those subjects who are able to clear the virus and
do not develop chronic hepatitis C. The proportion of HCV infections that
clear spontaneously was estimated at 26%. HCV can
antiviral treatment. This is one reason why a pos
requires confirmation of ongoing infection, using the detection of HCV
antigen or more frequently HCV-RNA. In addition, some subjects will show
a false positive result with the antibody test, and in the context of screening
this proportion will be higher compared to a clinical setting.

Before determining recommendations on the screening
information on its cost-effectiveness is needed to determine whether
screening offers ‘value for money’ (see section 1.4.1
review the literature on full economic evaluations about screening for HCV
infections.

2.2.2. Methods

2.2.2.1. Literature search strategy

The research questions for the current review are:

 What is the evidence, based on full economic evaluations, on the
efficiency of screening for HCV infection?

 For which population is screening for HCV infection cost
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proportion increased linearly to 24% in 1994 and to 56% in 2004. By
assuming a constant progress in screening similar to that observed

and 2004, they predicted that the French government
objective of 75% of HCV infected patients aware of their infection would be

case model, the expected cumulated
related mortality between 2006 and 2025 was estimated at 59 000

deaths. The impact of screening was partially analysed in the sensitivity
analysis. If efforts in screening were done and if 75% of HCV infected
patients were aware of their infection in 2010 (instead of 2014), they
estimated that 950 people could be saved (95% CI 900-1000).
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effectiveness literature

Screening for infection with the hepatitis C virus (HCV) outside the blood
transfusion setting is typically performed using the detection of antibodies
to the virus. Such antibodies appear during an acute HCV infection and

t also in those subjects who are able to clear the virus and
do not develop chronic hepatitis C. The proportion of HCV infections that

HCV can also be cleared after
antiviral treatment. This is one reason why a positive antibody test always
requires confirmation of ongoing infection, using the detection of HCV

RNA. In addition, some subjects will show
with the antibody test, and in the context of screening

a clinical setting.

Before determining recommendations on the screening for HCV infections,
effectiveness is needed to determine whether

1.4.1). In this chapter we
review the literature on full economic evaluations about screening for HCV

questions for the current review are:

What is the evidence, based on full economic evaluations, on the

For which population is screening for HCV infection cost-effective?

To answer these questions, electronic data
September 2010. The HTA database, the CDSR and the websites of HTA
institutes listed on the INAHTA websites (see appendix 1
consulted to retrieve HTA reports on this topic. The NHS EED, DARE,
Medline, EMBASE, and Econlit databases were searched to retrieve full
economic evaluations (i.e. studies comparing at least two alternative
treatments in terms of costs and outcomes
of full economic evaluations. No restriction on the time period was
imposed. Reference lists of the selected studies were checked for
additional relevant citations.

The keywords used and the results are detailed in appendix
main search terms were:

 Hepatitis C;

 Mass screening; and

 Cost or economic.

2.2.2.2. Selection criteria

All retrieved references were assessed against pre
criteria (in terms of population, intervention, outcome, design and language
– Table 2.4) in a two-step procedure: initial assessment of the title,
abstract and keywords; followed by full
references. When no abstract was available and the citation was unclear
or ambiguous, the citation was assessed on the basis of keywords and full
text assessments. Because of insufficient details to assess the qualit
the study, conference abstracts were excluded. Moreover, as clinical and
economic consequences of screening occur over a long time horizon, only
studies reporting long-term cost-effectiveness in terms of cost per life
gained (cost/LYG) or cost per quality
were retained. Studies only reporting cost per case detected or studies that
did not report sufficient data to derive incremental cost
(ICER) were therefore excluded. Combination therapy w
interferon (PegIFN) and ribavirin is now the standard treatment for patients
with moderate chronic hepatitis C in Belgium.
effectiveness studies assessing the impact of HCV screening followed by a
less-effective treatment (e.g. interferon therapy) have also been excluded.

The flow chart of this selection is presented in appendix
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To answer these questions, electronic databases were consulted up to mid
database, the CDSR and the websites of HTA

institutes listed on the INAHTA websites (see appendix 1.1.1) were
consulted to retrieve HTA reports on this topic. The NHS EED, DARE,

onlit databases were searched to retrieve full
economic evaluations (i.e. studies comparing at least two alternative
treatments in terms of costs and outcomes - appendix 1.2.1) and reviews
of full economic evaluations. No restriction on the time period was
imposed. Reference lists of the selected studies were checked for

The keywords used and the results are detailed in appendix 1.2.2. The

All retrieved references were assessed against pre-defined selection
criteria (in terms of population, intervention, outcome, design and language

step procedure: initial assessment of the title,
by full-text assessment of the selected

references. When no abstract was available and the citation was unclear
or ambiguous, the citation was assessed on the basis of keywords and full -
text assessments. Because of insufficient details to assess the quality of
the study, conference abstracts were excluded. Moreover, as clinical and
economic consequences of screening occur over a long time horizon, only

effectiveness in terms of cost per life-year
r quality-adjusted life-year gained (cost/QALY)

were retained. Studies only reporting cost per case detected or studies that
did not report sufficient data to derive incremental cost-effectiveness ratio

excluded. Combination therapy with pegylated
interferon (PegIFN) and ribavirin is now the standard treatment for patients
with moderate chronic hepatitis C in Belgium.

59
Consequently, cost-

effectiveness studies assessing the impact of HCV screening followed by a
effective treatment (e.g. interferon therapy) have also been excluded.

The flow chart of this selection is presented in appendix 1.2.3.
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Table 2.4 : HCV screening cost-effectiveness -

Inclusion criteria Exclusion criteria

Population General population
Blood donors, healthcare workers
exposed to HCV

Intervention
Screening strategies for HCV
infections and treatment with
PegIFN and ribavirin

HCV vaccine, HCV treatments,
HCV diagnostics, HCV prevalence,
screening strategies for HCV
infections followed by a treatment
less effective than PegIFN and
ribavirin (e.g. Int

Outcome
Long term outcomes in terms of
cost/LYG or cost/QALY

Others: e.g. cost per HCV case
detected

Design
Full economic evaluations (primary
or secondary studies)

Non full economic evaluation (see
appendix 1.2.1)

Language
English, French, Spanish, German
or Dutch

Other

2.2.2.3. Data extraction and quality assessment strategies

The selected full economic evaluations were critically assessed and
summarized in data extraction sheets (see appendix
these studies was assessed narratively.

2.2.2.4. Conversion in Euro 2009

Original costs were converted to 2009 costs for each country using
Consumer Price Indices available on the OECD website.
Purchasing Power Parities (PPP) index was applied to obtain comparable
costs in Euro across the different countries. These PPP index were
obtained from the website of Eurostat.

120
The PPPs used correspond to

2009 Euro for the 27 member states of the European Union. If no costing
year was mentioned in the study, an interval of two years before the
publication date was chosen. The original cost figures (i.e. before
conversion) are presented in appendix 1.2.4.

2.2.2.5. Quantity of research available

After excluding 253 duplicates, 599 unique citations were identified from
the databases. Hand searching allowed us to identify 8 ad
Of this total of 607 references, 529 did not meet the inclusion criteria
based on title and abstract evaluation. Among the 78 citations retained for
full-text assessment, 3 studies reported the same results as other already
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Selection criteria

Exclusion criteria

Blood donors, healthcare workers
exposed to HCV

HCV vaccine, HCV treatments,
HCV diagnostics, HCV prevalence,
screening strategies for HCV
infections followed by a treatment
less effective than PegIFN and
ribavirin (e.g. Interferon)

Others: e.g. cost per HCV case
detected

Non full economic evaluation (see
appendix 1.2.1)

Data extraction and quality assessment strategies

The selected full economic evaluations were critically assessed and
summarized in data extraction sheets (see appendix 1.2.4). The quality of

Original costs were converted to 2009 costs for each country using
Consumer Price Indices available on the OECD website.

119
Then the

Purchasing Power Parities (PPP) index was applied to obtain comparable
es. These PPP index were

The PPPs used correspond to
2009 Euro for the 27 member states of the European Union. If no costing

, an interval of two years before the
s chosen. The original cost figures (i.e. before

After excluding 253 duplicates, 599 unique citations were identified from
the databases. Hand searching allowed us to identify 8 additional citations.
Of this total of 607 references, 529 did not meet the inclusion criteria
based on title and abstract evaluation. Among the 78 citations retained for

text assessment, 3 studies reported the same results as other already

published studies, 28 studies had an inappropriate design, 17 did not meet
the outcome criteria, 3 did not meet the population criteria, and 17 did not
meet the intervention criteria. Among
because the treatment given to the patient
therapy with PegIFN and ribavirin (see
studies excluded).

Table 2.5 : HCV screening cost-effectiveness
full-text assessment

Exclusion criteria Studies

Population Deuffic-Burban 2009; Nguyen 2000; Pereira 2000

Intervention

No screening
Alzahrani 2005; Bruguera
Molin 2003; Kim 2008; McHutchison 2005; Mizui 1994;
Sterling 2005; Udeagu Pratt 2002; Wozny 1997

Less effective
treatment

Jusot 2001; Leal 1998; Leal 1999; Loubiere 2003; Pereira
2001; Singer 2001

Outcome

Batra 2001; Chapko 2005; Desenclos
Honeycutt 2007; Josset 2004; Josset 2004; Kaur 1996;
Lapane 1998; Leikin 1994; Loubiere 1999; Monnet 2000;
Rotily 1997; Saab 2001; Seme 2007; Somsouk 2008; Sutton
200693, 98, 102, 104

Design

Anonymous 1997; Anonymous 2003; Barnett 2005; Boutwell
2005; Calonge 2004; Fabrizi 1997; Fabrizi 2001; Ferguson
2005; Hagedorn 2007; Hill 2005; Jullien
Jusot 2002; Klein 2008; Loubiere 2002; McCaughan 2007;
Rosenberg 1999; Sypsa 2001; Thomas 2010; Toledo 2005;
Trepo 1997; Williams 2005; Yoho 2003; Zaller 2007; ANAES
2001; Centers for disease control and prevention 1998; Chou
2004; Gezondheidsraad 2004; U. S. Preventive Services Task
Force 2004115

Duplicate Coon 2006; Stein 2003; Stein 2004

Finally, 11 studies were retained, i.e. 6 economic evaluations
117, 171

and 5 reviews of economic evaluations
1.2.3). The review of Stein et al. 2002
evaluation. However, the treatment assessed in the base case of this study

KCE Reports 173

udies, 28 studies had an inappropriate design, 17 did not meet
the outcome criteria, 3 did not meet the population criteria, and 17 did not

mong the latter, 7 studies were excluded
because the treatment given to the patients was not the combination
therapy with PegIFN and ribavirin (see Table 2.5 for the detail of the

effectiveness - Studies excluded after

Burban 2009; Nguyen 2000; Pereira 2000107, 121, 122

Alzahrani 2005; Bruguera 2006; Contreras-Navarro 2007; Dal
Molin 2003; Kim 2008; McHutchison 2005; Mizui 1994;
Sterling 2005; Udeagu Pratt 2002; Wozny 1997123-132

Jusot 2001; Leal 1998; Leal 1999; Loubiere 2003; Pereira
2001; Singer 2001100, 103, 106, 111, 118, 133

Batra 2001; Chapko 2005; Desenclos 1997; Gordon 1999;
Honeycutt 2007; Josset 2004; Josset 2004; Kaur 1996;
Lapane 1998; Leikin 1994; Loubiere 1999; Monnet 2000;
Rotily 1997; Saab 2001; Seme 2007; Somsouk 2008; Sutton

104, 109, 110, 114, 134-143

Anonymous 1997; Anonymous 2003; Barnett 2005; Boutwell
2005; Calonge 2004; Fabrizi 1997; Fabrizi 2001; Ferguson
2005; Hagedorn 2007; Hill 2005; Jullien-Depradeux 2002;
Jusot 2002; Klein 2008; Loubiere 2002; McCaughan 2007;

g 1999; Sypsa 2001; Thomas 2010; Toledo 2005;
Trepo 1997; Williams 2005; Yoho 2003; Zaller 2007; ANAES
2001; Centers for disease control and prevention 1998; Chou
2004; Gezondheidsraad 2004; U. S. Preventive Services Task

115, 144-170

Coon 2006; Stein 2003; Stein 200494, 112, 113

retained, i.e. 6 economic evaluations
101, 105, 108, 116,

ews of economic evaluations
86, 87, 172-174

(See appendix
iew of Stein et al. 2002

87
also included and economic

evaluation. However, the treatment assessed in the base case of this study
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was a combination of interferon and ribavirin. The impact of using Peg
and ribavirin was only tested in the sensitivity analysis. Moreover, the
study of Castelnuovo et al.

117
was an update of the economic evaluation of

Stein et al.
87

Therefore, only the review of the literature performed by Stein
et al

87
was investigated and not the economic evaluation.

2.2.3. Reviews of economic evaluations

Five reviews of economic evaluations were identified.
those, the review of Stein et al.

70
was the only one that fully described the

method used to identify the studies and that assessed the quality of the
selected studies. Only this study was therefore detailed in
report. Stein et al. identified 6 economic evaluations of screening for HCV
infection

102, 109, 133, 135, 139, 175
and concluded that they all had methodological

limitations and/or were of limited relevance to the UK populations of
concern. It should be noted that none of these studies were selected in our
review. The study of Ishizuka et al

175
was excluded because it was written

in Japanese. Moreover, in the six studies reviewed by Stein,
139, 175

patients were treated by a less-effective treatment (interferon
therapy) than the current standard and five of the
reported a cost per case detected. Therefore, they did not correspond to
the inclusion criteria of our review.

2.2.4. Primary economic evaluations

Table 2.6 gives an overview of the characteristics of the 6
economic evaluations identified. Five studies were static Markov model
based economic evaluations

105, 108, 116, 117, 171
and one study was a dynamic

model-based economic evaluation.
101
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n. The impact of using Peg-IFN
and ribavirin was only tested in the sensitivity analysis. Moreover, the

was an update of the economic evaluation of
Therefore, only the review of the literature performed by Stein

was investigated and not the economic evaluation.

reviews of economic evaluations were identified.
86, 87, 172-174

Among
was the only one that fully described the

method used to identify the studies and that assessed the quality of the
therefore detailed in the current

Stein et al. identified 6 economic evaluations of screening for HCV
and concluded that they all had methodological

limitations and/or were of limited relevance to the UK populations of
hat none of these studies were selected in our

was excluded because it was written
in Japanese. Moreover, in the six studies reviewed by Stein,

102, 109, 133, 135,

effective treatment (interferon
than the current standard and five of them

102, 109, 135, 139, 175
only

reported a cost per case detected. Therefore, they did not correspond to

gives an overview of the characteristics of the 6 primary
. Five studies were static Markov model-

and one study was a dynamic

Table 2.6 : General characteristics of the economic evaluations

Author Year* Country

Analysis

CEA

Kirkizlar et
al.101 2010 USA -

Nakamura et
al.105 2008 Japan X

Tramarin et
al.116 2008 Italy -

Sutton et
al.171 2008 UK -

Castelnuovo
et al.117 2006 UK X

Plunkett et
al.108 2004 USA -

CEA: cost-effectiveness analysis; CUA: cost
USA: United States of America.*Publication year.

2.2.4.1. Analytical technique

The majority of the studies reported their results
ratios (with outcomes expressed as quality
QALY).

101, 108, 116, 171
One study was a cost

outcomes expressed as life-years gained
both a cost-effectiveness and a cost

23

: General characteristics of the economic evaluations

Analysis
Time

horizon
Discount

rate

Costing
perspective:
cost items
includedCUA

X
65

years

Cost: 3%

Outcome:
3%

Direct
medical costs

-
30

years

Cost: 3%

Outcome:
3%

Direct
medical costs

X Lifetime

Cost: 3%

Outcome:
3%

Seems to be
direct medical

costs (not
clearly

described)

X
80

years

Cost:
3.5%

Outcome:
3.5%

Direct
medical costs

X Lifetime

Cost: 6%

Outcome:
1.5%

Direct
medical costs

X Lifetime

Cost: 3%

Outcome:
3%

Direct
medical costs

effectiveness analysis; CUA: cost-utility analysis; UK: United Kingdom;
*Publication year.

The majority of the studies reported their results in terms of cost-utility
ratios (with outcomes expressed as quality-adjusted life years gained –

One study was a cost-effectiveness analysis (with
years gained – LYG)

105
and one study was

iveness and a cost-utility analysis.
117

Because a



24

screening strategy may lead to early detection of the infection and
therefore may have an impact on the quality of life, performing a CEA only
is less relevant.

2.2.4.2. Perspective

All studies adopted a health care payer’s perspective, with direct medical
costs. One study reported they adopted a societal perspective but the
critical analysis showed that the perspective seems to be
care payers.

116

Although HCV affects people in the workforce age, indirect productivity
costs were never considered.

2.2.4.3. Time horizon and discount rate

The time horizon of the economic evaluations spanned from 30 years to a
lifetime. Given the chronic nature of hepatitis C and the relatively slow
progression of the disease, this time horizon appears
capture significant clinical endpoints. One problem with such
horizons, however, is the difficulty to find valid long
the model.

Most studies discounted their costs and outcomes with the same discount
rate, being 3% or 3.5%. Castelnuovo et al.

117
used different discount rates

(6% for costs and 1.5% for outcomes). This UK stu
guidelines (current guidelines: 3.5% for both costs and outcomes)
sensitivity analysis showed that this choice had an important impact on the
results. If the current NHS guidelines were followed, conclusions would
have been different (not anymore cost-effective at a threshold of
£30 000/QALY according to the univariate sensitivity analysis performed
for the general case (i.e. former IDUs)).

2.2.4.4. Population

The characteristics of the population studied are described in
Target population was injecting drug users (IDU) in 3 studies,
prisoners in 2 studies,

117, 171
patients in drug and alcohol services in one

study,
117

other population at risk in 2 studies (high aminotransferase level,
“major” surgery, blood transfusion),

105, 116
pregnant women

in 1 study,
108

and the general population in 3 studies.
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screening strategy may lead to early detection of the infection and
therefore may have an impact on the quality of life, performing a CEA only

All studies adopted a health care payer’s perspective, with direct medical
costs. One study reported they adopted a societal perspective but the

seems to be that of the health

Although HCV affects people in the workforce age, indirect productivity

he economic evaluations spanned from 30 years to a
iven the chronic nature of hepatitis C and the relatively slow

appears long enough to
One problem with such long time

horizons, however, is the difficulty to find valid long-term data to populate

Most studies discounted their costs and outcomes with the same discount
used different discount rates

(6% for costs and 1.5% for outcomes). This UK study followed the old NHS
(current guidelines: 3.5% for both costs and outcomes) and their

sensitivity analysis showed that this choice had an important impact on the
followed, conclusions would

effective at a threshold of
000/QALY according to the univariate sensitivity analysis performed

The characteristics of the population studied are described in Table 2.7.
Target population was injecting drug users (IDU) in 3 studies,

101, 116, 117

patients in drug and alcohol services in one
high aminotransferase level,

pregnant women and their child
and the general population in 3 studies.

101, 105, 117

A recent pilot observational study estimated that less than 30% of Belgian
HCV infected patients had a genotype 2 or 3.
proportion of genotypes 2-3 can be expected for IDUs.
distribution assumed in the selected studies is therefore appropriate to the
Belgian settings.

One exception is the study of Nakamura et al.
population living in Japan. This population is expected to have a higher
incidence of hepatocellular carcinoma than in our country and is therefore
not appropriate to the Belgian setting.

It should also be noted that, because of a different objective compared to
other studies, the studies of Kirkizlar et al.
assumed that all patients were healthy at presentation in the model.
aim of the first study was to determine the best timing and frequency of
screening tests. The second study aimed at assessing
detection of acute HCV infection through regular testing of healthy patients
(e.g every six months for IDUs).
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A recent pilot observational study estimated that less than 30% of Belgian
HCV infected patients had a genotype 2 or 3.

63
Moreover, a higher

3 can be expected for IDUs.
173

The genotype’s
distribution assumed in the selected studies is therefore appropriate to the

the study of Nakamura et al.
105

that focused on Asiatic
population living in Japan. This population is expected to have a higher

e of hepatocellular carcinoma than in our country and is therefore
not appropriate to the Belgian setting.

It should also be noted that, because of a different objective compared to
other studies, the studies of Kirkizlar et al.

101
and Tramarin et al.

116

assumed that all patients were healthy at presentation in the model. The
aim of the first study was to determine the best timing and frequency of
screening tests. The second study aimed at assessing the impact of early
detection of acute HCV infection through regular testing of healthy patients
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Table 2.7 : Population characteristics

Author Population/Setting

Kirkizlar et
al.101

General population

IDUs

Nakamura et
al.105

General population aged 40-70 years

High risk group over 40 years: having a high aminotransferase
level (not defined), having undergone a major operation (not

defined) or having received a blood transfusion during childbirth

Tramarin et
al.116

IDUs

IWSs

Sutton et
al.171

All new prisoners (including non IDUs, former and current IDUs).
However, the screening test was only proposed to former and

current IDUs.

Castelnuovo
et al.117

General case: Former IDUs

In general practice setting: all patient with a history of injecting
drug use (former IDUs) = target approach

In general practice setting: all patients aged 30
attending for a non-urgent appointment = population approach

In prisons: all new prisoners aged 25

In drug and alcohol services: all clients assessed for HBV
vaccination

Plunkett et
al.108

Asymptomatic, HIV-negative pregnant woman without risk factor
for HCV infection (not defined) and their child

HCV: Hepatitis C virus; IDU: Injecting drug users; IWS: Individual with surgery; SVR: sustained viral load

Hepatitis C: Screening and Prevention

Average age at
presentation

(years)

Liver disease stage at presentation
(For HCV infected)

15
Healthy at presentation. When HCV

infected, no specification of liver disease
stage

70 years 40-49

Chronic hepatitis (without specification
of liver disease stage)

50-59

High risk group over 40 years: having a high aminotransferase
level (not defined), having undergone a major operation (not

defined) or having received a blood transfusion during childbirth

60-69

70 and over

32 Healthy at presentation and acute
hepatitis when infected.42

All new prisoners (including non IDUs, former and current IDUs).
However, the screening test was only proposed to former and

Stratification: Mild: 95.5% / Moderate: 4.5%

15-24 (average
20)

Cirrhosis: 0%

25-34 (average
29)

Mild: 91.4% / Moderate: 7.9%

Cirrhosis: 0.7%

35 and over
(average 44)

Mild: 82.9% / Moderate: 15.1%

Cirrhosis: 2.0%

Total: 15 and over
(average 27)

Mild: 90.1% (57% with raised ALT)

Moderate: 8.9% (82.5% with raised
ALT). Cirrhosis: 1.0%

General case: Former IDUs

37
Mild: 75% Moderate: 13.7% Severe:

5.4% Cirrhosis: 5.9%

In general practice setting: all patient with a history of injecting
drug use (former IDUs) = target approach

In general practice setting: all patients aged 30-54 years
urgent appointment = population approach

prisons: all new prisoners aged 25-39 years

In drug and alcohol services: all clients assessed for HBV

negative pregnant woman without risk factor
for HCV infection (not defined) and their child

30 for the
mother20 for the

child
Mild chronic hepatitis

surgery; SVR: sustained viral load

25

Genotypes (For HCV infected)

Not specified (from the SVR rate source:
Genotypes 2 or 3: 29% - Other genotypes:

71%)176

Genotypes 2 or 3: 30% Genotype 1: 70%

Genotypes 2 or 3: 33% Genotype 1 or 4: 67%

Genotypes 2 or 3: 51.6% Genotypes 1, 4 or 5:
48.4%

Genotypes 2 or 3: 51.6% Genotypes 1, 4 or 5:
48.4%

Not specified (from the SVR rate sourcee:
Genotypes 2 or 3: 29% - Other genotypes:

71%)176
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2.2.4.5. Interventions

In Belgium, the following stages are usually considered for
and diagnosis of hepatitis C (adapted from the study of Robaeys et al.
and from expert opinion):

 Screening test:

o determination of serum anti-HCV antibodies [e.g. with an ELISA test]

 Diagnostic tests:

o if the anti-HCV test is positive: determination of HCV RNA [PCR
test]

o if the PCR test is positive: genotyping

o Liver biopsy can then be performed to obtain information on
prognosis (mandatory to obtain reimbursement
patients who are not genotypes 2 or 3; who do
haemophilia and who do not receive a concomitant treatment with
anticoagulants)

The screening and diagnostic tests used in the economic evaluations are
described in Table 2.8. The tests performed in the studies of
al.

101
and Tramarin et al.

116
do not correspond to the current practice in

Belgium because no diagnostic test was taken into account in the model.
The screening and diagnostic strategies of Nakamura et al.
differ from the current practice in Belgium (use of an antibody test and no
genotyping included in the model).

For HCV infected patients, the disease stage at the beginning of the
treatment, the percentage of patients with contra
treatment acceptation rate, duration and stopping rules are summarized in
Table 2.9. Only the studies of Sutton et al.

171

partially that of Nakamura et al.
105

followed current good clinical practice
(i.e. 24 weeks of treatment for genotypes 2 and 3; 48 weeks of treatment
for other genotypes).

Hepatitis C: Screening and Prevention

In Belgium, the following stages are usually considered for the screening
and diagnosis of hepatitis C (adapted from the study of Robaeys et al.

60

HCV antibodies [e.g. with an ELISA test]

HCV test is positive: determination of HCV RNA [PCR

Liver biopsy can then be performed to obtain information on
prognosis (mandatory to obtain reimbursement of treatment in

3; who do not suffer from
haemophilia and who do not receive a concomitant treatment with

The screening and diagnostic tests used in the economic evaluations are
. The tests performed in the studies of Kirkizlar et

pond to the current practice in
Belgium because no diagnostic test was taken into account in the model.
The screening and diagnostic strategies of Nakamura et al.

105
also slightly

differ from the current practice in Belgium (use of an antibody test and no

tage at the beginning of the
treatment, the percentage of patients with contra-indications and the
treatment acceptation rate, duration and stopping rules are summarized in

171
, Tramarin et al.

116
and

current good clinical practice
eeks of treatment for genotypes 2 and 3; 48 weeks of treatment

Table 2.8 : Screening and diagnostic tests

Authors Screening and diagnostic tests

Kirkizlar et al.101 Not reported (seems to be the Elisa test
given; no PCR test)

Nakamura et al.105 Semi-quantitative HCV antibody test
core antigen test -> If negative, PCR test

Tramarin et al.116 HCV serology test (every 6 mon
and after 6 months for IWSs)

Sutton et al.171 Enzime immunoassay test (Elisa)
positive, genotyping

Castelnuovo et
al.117

Enzime immunoassay test (Elisa)
repeat Elisa) -> If positive, genotyping
biopsy

Plunkett et al.108 Enzyme immunoassay test (Third
Genotyping

Elisa = Enzyme-Linked Immunosorbent Assay

In the studies of Castelnuovo et al. and Plunkett et al.,
duration of 48 weeks for all genotypes (withou
assumed while Kirkizlar et al.

101
gave

Only three studies took into account that some patients may have contra
indications to the treatment or may refuse to be treated.
probability to be treated in these studies varie
the screened population. In a Belgian observational study assessing
treatment eligibility, 59% of patients considered for treatment where not
treated (among those, 34% had medical contra
was also interrupted in 16% of patients
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: Screening and diagnostic tests

Screening and diagnostic tests

Not reported (seems to be the Elisa test according to the source

titative HCV antibody test -> If moderate or low titer, HCV
> If negative, PCR test

HCV serology test (every 6 months for IDUs and 2 tests at time 0
and after 6 months for IWSs)

Enzime immunoassay test (Elisa) -> If positive, PCR test -> If
positive, genotyping

Enzime immunoassay test (Elisa) -> If positive, PCR test (with
> If positive, genotyping -> if genotype 1 or 4, liver

Enzyme immunoassay test (Third-generation) -> PCR test ->

Linked Immunosorbent Assay

In the studies of Castelnuovo et al. and Plunkett et al.,
108, 117

a treatment
duration of 48 weeks for all genotypes (without stopping rules) was

gave no detail on treatment duration.

nly three studies took into account that some patients may have contra-
indications to the treatment or may refuse to be treated.

108, 117, 171
The

probability to be treated in these studies varied between 44% and 70% for
the screened population. In a Belgian observational study assessing
treatment eligibility, 59% of patients considered for treatment where not
treated (among those, 34% had medical contra-indications). The treatment

upted in 16% of patients because of adverse events.
177



KCE Reports 173

Table 2.9 : Treatment characteristics

Authors Treatment
Disease state at the beginning of the

treatment

Kirkizlar et
al.101 PegIFN + Ribavirin Moderate

Nakamura et
al.105 PegIFN + Ribavirin Chronic hepatitis C (no

Tramarin et
al.116

PegIFN + Ribavirin

Screened population: acute hepatitis C

Unscreened population:

Sutton et al.171
PegIFN + Ribavirin Mild, moderate or cirrhosis

Castelnuovo
et al.117

PegIFN + Ribavirin
+ advices to

reduce alcohol
consumption

For genotypes 2-3: mild, moderate, severe
or cirrhosis

For genotypes 1-
cirrhosis (not for mild HCV)

Plunkett et
al.108 PegIFN + Ribavirin Moderate

EVR: Early virologic response; PegIFN: Pegylated interferon

2.2.4.6. Outcomes

Estimates of QoL values (utilities) used in the studies are presented in
Table 2.10, together with the population from which utilities were derived
and the source references.

A high discrepancy between QoL values was found. Methods to estimate
utility values were not clear in almost all studies. Only the studies of
Castelnuovo et al.

117
and Sutton et al.

171
clearly described their method. In

these studies, utility values were obtained from the study of Wright et al.
using the EQ-5D, for which UK community preference values were

Hepatitis C: Screening and Prevention

Disease state at the beginning of the
treatment

Probability of receiving treatment (in %)

Without contra-
indication to

treatment
Acceptance rate

Moderate / /

Chronic hepatitis C (no more details) / /

Genotypes 2

Genotype 1: If HCV RNA Negative at week 12: 48
weeks; If HCV RNA positive at week 12 and negative

If HCV RNA positive at week 12 and positive at week

Screened population: acute hepatitis C
/ /

Genotypes 2

Unscreened population: chronic hepatitis C Other: 48 weeks

Mild, moderate or cirrhosis 88%

In prison: 50% Genotypes 2

In the community (after
prison): Genotypes 2-3:
60.5%; Genotypes 1-4:

55%

Genotypes 1

3: mild, moderate, severe
or cirrhosis

88%
Genotypes 2-3: 60.5%;
Genotypes 1-4: 55%-4: moderate, severe or

cirrhosis (not for mild HCV)

Moderate
Screened population: 70%

Unscreened population: 20%

EVR: Early virologic response; PegIFN: Pegylated interferon

values (utilities) used in the studies are presented in
, together with the population from which utilities were derived

A high discrepancy between QoL values was found. Methods to estimate
ility values were not clear in almost all studies. Only the studies of

clearly described their method. In
these studies, utility values were obtained from the study of Wright et al.

178

h UK community preference values were

available (time trade-off technique).
between the parameters used in the model and the values reported in the
study of Wright et al.

178
Most importantly, the study of Wright et al.

not make the distinction between diagnosed and undiagn
is therefore not clear how they could estimate utilities for undiagnosed
patients. Because decrement in quality of life of diagnosed people
compared to undiagnosed people
HCV screening evaluations, mor

27

Duration Stopping rules

Not specified /

Genotypes 2-3: 24 weeks Genotypes 2-3: /

Genotype 1: If HCV RNA Negative at week 12: 48
weeks; If HCV RNA positive at week 12 and negative

at week 24: 72 weeks;
If HCV RNA positive at week 12 and positive at week

24: 24 weeks

Genotypes 2-3: 24 weeks No stopping rules

Other: 48 weeks No stopping rules

Genotypes 2-3: 24 weeks Genotypes 2-3: /

Genotypes 1-4: 48 weeks
Genotypes 1-4: If no

EVR at 12 weeks

48 weeks No stopping rules

48 weeks No stopping rules

off technique). Unfortunately, differences were found
between the parameters used in the model and the values reported in the

Most importantly, the study of Wright et al.
178

did
not make the distinction between diagnosed and undiagnosed patients. It
is therefore not clear how they could estimate utilities for undiagnosed
patients. Because decrement in quality of life of diagnosed people
compared to undiagnosed people may have an impact on the result for
HCV screening evaluations, more reliable data are needed.
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Table 2.10 : Health-state utilities used in the economic evaluations

Author
(Country)

Cured Categories

Chronic hepatitis C

Mild*

Kirkizlar et
al.101

(USA)

Not
reported

Diagnosed

Undiagnosed

Tramarin
et al.116

(Italy)
1 / Not reported

Sutton et
al.171 (UK)

see the
next

states -
responder

Non-
symptomatic/
Undiagnosed

0.79
(0.024)

0.64 (0.03)

Symptomatic/
Diagnosed

0.75
(0.024)

During treatment
0.65

(0.002)

Treatment
responder

0.82
(0.005)

Treatment non-
responder

0.76
(0.003)

Hepatitis C: Screening and Prevention

state utilities used in the economic evaluations

Chronic hepatitis C Cirrhosis

HCC
Waiting
list for

LT

LT
(year

1)

Post
LT

Moderate* Severe* CC* DC*

0.98

0.48
1

Not reported Not reported Not reported

0.64 (0.03) /
0.55

(0.054)

0.45
(0.056)

0.45
(0.056)

/ 0.67

0.60

(0.03)
/

0.51
(0.054)

0.525
(0.003)

/
0.46

(0.005)

0.69
(0.0065)

/
0.61

(0.006)

0.63
(0.0051)

/
0.55

(0.004)

KCE Reports 173

Post
LT

Population Method Ref.

Not reported

Sources:

Experts in
hepatology-

patients-
population
(Canada)

Not reported

Sources:
VAS-TTO-
SG-SF-36

HUI-II & -III

Singer
2001111-
Hornber

ger
2006179

Not reported

Sources:
patients

Not reported

Sources:
SF-36

Bonkov
sky

2007180;
Kallman
2007181;
Wong

2006182

UK
population

EQ-5D -
TTO

Wright
et al

2006178
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Author
(Country)

Cured Categories

Chronic hepatitis C

Mild* Moderate*

Castelnuo
vo et al.117

(UK)

see the
next

states -
responder

Non-
symptomatic

0.79
(0.024)

0.68 (0.03)

Symptomatic
0.75

(0.024) (0.030)

During
treatment

0.65
(0.002) (0.003)

Treatment
responder

0.82
(0.005) (0.007)

Treatment
non-responder

0.76
(0.003) (0.0042)

Plunkett et
al.108

(USA)
1

Diagnosed
0.96

(0.96-
1.0)

0.92 (0.82
0.98)

Un-diagnosed 1

During
treatment

/
0.88 (0.82

0.91)

Numbers under brakets () represent standard error for the Studies of Castelnuovo et al. and Sutton et al. and the range for P
utility values for these health states were not considered robust enough. CC: compensated cirrhosis; DC: decompensated cirrho
(self-reported generic preference-based instrument); HBV: hepatitis B virus; HCC: hepatocellular carcinoma; HUI: health utility index (self
instrument); LT: liver transplant; SF-36: short form (36) health survey; SG: standard gamble; TTO: time trade

Hepatitis C: Screening and Prevention

Chronic hepatitis C Cirrhosis HCC Waiting
list for

LT

LT (year
1)

Post LT

Moderate* Severe* CC* DC*

0.68 (0.03)
0.60

(0.03)
0.55

(0.054)
0.45

(0.056)
0.45

(0.056)

0.45
(0.056)

0.45
(0.056)

0.45
(0.056)

0.64
(0.030)

0.56
(0.030)

0.51
(0.054)

0.45
(0.056)

0.41
(0.056)

0.55
(0.003)

0.50
(0.003)

0.46
(0.005)

0.72
(0.007)

0.66
(0.006)

0.61
(0.006)

0.65
(0.0042)

0.61
(0.006)

0.55
(0.0038)

0.92 (0.82-
0.98)

/

0.85
(0.50-
0.90)

0.60
(0.50-
0.88)

0.25
(0.1-0.5)

/
0.86

(0.6-0.9)

0.95
(0.8
0.95)

/

0.88 (0.82-
0.91)

/

Numbers under brakets () represent standard error for the Studies of Castelnuovo et al. and Sutton et al. and the range for P lunkett et al.
utility values for these health states were not considered robust enough. CC: compensated cirrhosis; DC: decompensated cirrho sis; EQ

HBV: hepatitis B virus; HCC: hepatocellular carcinoma; HUI: health utility index (self
36: short form (36) health survey; SG: standard gamble; TTO: time trade-off; VAS: visual analogu
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Post LT
Populatio

n
Method Ref.

0.45
(0.056)

UK
population

EQ-5D -
TTO

Wright
et al

2006178

and
Ratcliffe

2002
(for

LT)183

0.95
(0.8-
0.95)

Not
reported

Sources:

Experts in
hepatolog
y-patients

Not
reported

Sources:
VAS-

TTO-SG

Buti
2000184;
Wong

1998185;
Wong

2000186;
Wong

2000187;
Younoss

i
1999188;
Singer
2001111

lunkett et al. *Because of the small sample size,
sis; EQ-5d: EuroQol instrument 5 dimensions

HBV: hepatitis B virus; HCC: hepatocellular carcinoma; HUI: health utility index (self -reported generic preference-based
off; VAS: visual analogue scale.
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2.2.4.7. Effectiveness / modelling

Screening efficacy

Discrepancies were found among studies on the proportion of HCV
infected people detected by screening tests (see
proportion of HCV infected persons identified by a case
(screening) was estimated at 8% for former IDU, 0.4% for the general
population, between 0.4% and 1.6% for prisoners, 11% in drug and alcohol
services, 0.85% for pregnant women (own calculation) and around 0.81%
for other high risk patients. Because of a different design, the study of
Kirkizlar et al.

101
and Tramarin et al.

116
were not reported in Table 2.11.

In three studies, screening and diagnostic tests were only performed on
people who accepted the test (Castelnuovo et al., Sutton et al., and
Plunkett at al.).

108, 117, 171
For example, Castelnuovo et al

screening of the general population in general practice and assumed that
only 10% of the population accepted the test, which has an important
impact on the results compared to screeni
acceptance rate). In a Belgian study trying to estimate the HCV
prevalence in the Flemish population, 30.6% of patients accepted the test
after an invitation to participate sent by regular mail (which is different from
the consultation setting).

53
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Discrepancies were found among studies on the proportion of HCV
infected people detected by screening tests (see Table 2.11). The
proportion of HCV infected persons identified by a case-finding strategy
(screening) was estimated at 8% for former IDU, 0.4% for the general
population, between 0.4% and 1.6% for prisoners, 11% in drug and alcohol

(own calculation) and around 0.81%
for other high risk patients. Because of a different design, the study of

were not reported in Table 2.11.

, screening and diagnostic tests were only performed on
people who accepted the test (Castelnuovo et al., Sutton et al., and

For example, Castelnuovo et al.
117

analysed the
screening of the general population in general practice and assumed that
only 10% of the population accepted the test, which has an important
impact on the results compared to screening all patients (100%
acceptance rate). In a Belgian study trying to estimate the HCV
prevalence in the Flemish population, 30.6% of patients accepted the test
after an invitation to participate sent by regular mail (which is different from

Moreover, the study of Castelnuovo et al.
account the possibility of spontaneous presentation for screening in the
non-case finding group (3.8%/year and 3.75%/year respectively)
possibility of representation for screening in the case finding group (for
people who had previously refused the test; 7.7%/year and 7.5%/year
respectively). Those assumptions allowed to detect additional HCV
infected patients on a 30-year period (see

The study of Castelnuovo et al.
117

for the screening (i.e. people who accepted the test had a higher risk to be
infected and thus the probability of positive results among the tested
patients differed from the HCV prevalence in the target population)
selection bias does not seem to be taken into account in other studies (or
was not reported). A Belgian study tr
the Flemish population and contacted people by regular mail (thus missing
people without formal postal address). This study found
of 0.12% among the 30.6% of patients who accepted the test.
study, people who accepted the test were therefore not at higher risk to be
HCV infected. The results would thus depend on the way of performing the
screening.

Because all these data are expected to have an important impact on the
results, more Belgian data are needed.
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Moreover, the study of Castelnuovo et al.
117

and of Sutton et al.
171

took into
account the possibility of spontaneous presentation for screening in the

group (3.8%/year and 3.75%/year respectively); and the
of representation for screening in the case finding group (for

people who had previously refused the test; 7.7%/year and 7.5%/year
respectively). Those assumptions allowed to detect additional HCV

year period (see Table 2.12).

also took into account a selection bias
for the screening (i.e. people who accepted the test had a higher risk to be
infected and thus the probability of positive results among the tested
patients differed from the HCV prevalence in the target population) . This
selection bias does not seem to be taken into account in other studies (or

Belgian study tried to estimate the HCV prevalence in
and contacted people by regular mail (thus missing

people without formal postal address). This study found a HCV prevalence
of 0.12% among the 30.6% of patients who accepted the test.

53
In this

study, people who accepted the test were therefore not at higher risk to be
HCV infected. The results would thus depend on the way of performing the

Because all these data are expected to have an important impact on the
ta are needed.
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Table 2.11 : Acceptance rate of screening and diagnostic tests and proportion of HCV infected people

Authors
Population/

setting

Prevalence of
HCV infected

patients

Nakamura et
al.105

General
population

0.36%

High risk
group

0.81%

Sutton et al.171
In prison 10.1%

Castelnuovo et
al.117

General case:
Former IDU

49%

General
practice:

Former IDU
49%

General
practice:

Population
Not reported

Prison with
general lecture

31%

Prison with
specific lecture

31%

Drug and
alcohol
services

49%

Plunkett et al.108 Pregnant
Women

1%

*:Based on own calculation: (1%*85%); IDU = injecting drug users; IWS = individuals with surgery

Hepatitis C: Screening and Prevention

: Acceptance rate of screening and diagnostic tests and proportion of HCV infected people

Elisa test (or other)
acceptance rate

Proportion of
positive HCV

antibody
among those

tested

PCR acceptance rate
Proportion of positive

PCR results among
those tested

Not taken into
account => 100%

Not reported
Not taken into account =>

100%
Not reported

10.25% Not reported 92% Not reported

49% 49% 39% 82%

49% 49% 39% 82%

10% 12.5% 39% 82%

8.5% 16% 39% 82%

12% 42% 39% 82%

49% 68% 39% 82%

85% Not reported 100% Not reported

*:Based on own calculation: (1%*85%); IDU = injecting drug users; IWS = individuals with surgery

31

Proportion of positive
PCR results among

those tested

Percent of HCV infected
patients among the

population identified by
the screening

Not reported

0.36%

0.81%

Not reported 0.7%

82% 7.7%

82% 7.7%

82% 0.40%

82% 0.43%

82% 1.60%

82% 10.60%

Not reported Not reported (0.85%*)
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Table 2.12 : Proportion of additional HCV infected patients identified on a 30

Authors

Sutton et al.171

Castelnuovo et al.117

IDU = injecting drug users

Disease progression and treatment efficacy

The disease progression and treatment effects modelled in the economic
evaluations are presented in Table 2.13, Table 2.14, and Table 2.15.

Discrepancies were found concerning annual transition rate parameters
(see Table 2.13 and Table 2.14). According to the parameters of the
models, patients progressed more quickly (natural evolution) to
compensated cirrhosis in the studies of Castelnuovo et al.,
al.,

105
and Tramarin et al.

116
compared to other studies (more than 70%

after 30 years versus around 10%, based on own calculations, i.e. for each
study, the natural evolution of the disease until the state of compensated

Hepatitis C: Screening and Prevention

: Proportion of additional HCV infected patients identified on a 30-year period due to spontaneous presentation or representation.

Population/setting Case-finding Non

In prison 8.6%

General case: Former IDU 28.4%

General practice: Former IDU 28.4%

General practice: Population 7.2%

Prison with general lecture 9.3%

Prison with specific lecture 19.1%

Drug and alcohol services 39.4%

The disease progression and treatment effects modelled in the economic
Table 2.13, Table 2.14, and Table 2.15.

annual transition rate parameters
). According to the parameters of the

models, patients progressed more quickly (natural evolution) to
compensated cirrhosis in the studies of Castelnuovo et al.,

117
Nakamura et

compared to other studies (more than 70%
after 30 years versus around 10%, based on own calculations, i.e. for each
study, the natural evolution of the disease until the state of compensated

cirrhosis for a 30-year period was modelled using the parameters
in the study). This may partially be explained by a younger population in
the other studies. In the study of Nakamura et al.,
was not considered in the disease progression.In the study of Kirkizlar et
al.,

101
decompensated cirrhosis, liver transplant and hepatocellular

carcinoma were grouped in one health state, which may be a too simpl
representation of the reality.

However, when performed, univariate sensitivity analyses showed that
these parameters only had a small impact on results.
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year period due to spontaneous presentation or representation.

Non-case-finding Cases averted

7.8% 0.8%

25.9% 2.5%

25.9% 2.5%

6.6% 0.6%

8.4% 0.9%

22.6% -3.5%

36,00% 3.4%

year period was modelled using the parameters reported
This may partially be explained by a younger population in

the other studies. In the study of Nakamura et al.,
105

liver transplantation
was not considered in the disease progression.In the study of Kirkizlar et

decompensated cirrhosis, liver transplant and hepatocellular
carcinoma were grouped in one health state, which may be a too simpl istic

However, when performed, univariate sensitivity analyses showed that
these parameters only had a small impact on results.
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Table 2.13 : Annual transition rates (%) between chronic hepatitis (mild, moderate, and severe) and cirrhosis

Kirkizlar
et al.101

Nakamura
et al.

Chronic
Hepatitis C
to CC

Mild to moderate

See the
next
table

6.5
Moderate to

severe Moderate
to CCSevere to

CC

a Without alcohol advice; CC: compensated cirrhosis

Table 2.14 : Annual transition rates for long term consequences

Kirkizlar et al.

CC to DC

Chronic to DC-HCC-LT: 1.15 with alcohol and 0.25
without

Chronic to HCC

CC or DC to HCC

HCC to LT

DC to LT

LT to DPT

DC to death

DC-HCC-LT to death: 22.0

HCC to death

LT to death (year 1)

LT to death (subsequent
years)

CC: compensated cirrhosis; DC: decompensated cirrhosis; DPT: decompensation post

Discrepancies were also found between studies concerning the SVR rate
(see Table 2.15). SVR rates were higher in the studies of Castelnuovo et
al.

117
and Sutton et al.

171
However, the univariate sensitivity analysis

Hepatitis C: Screening and Prevention

: Annual transition rates (%) between chronic hepatitis (mild, moderate, and severe) and cirrhosis

Nakamura
et al.105

Tramarin et
al.116

Sutton et al.171 Castelnuovo et al.

0-
29

30-
39

40-
49

>50

20 years past
infection +

alcohol
advice

30 years past
infection +

alcohol
advice

6.5

Not reported
(99% for the

lifetime
period)

2.1 1.3 2 6.8 6.19 12.08

2.2 2.2 2.2 2.2

7.52 14.59

8.75 16.87

: Annual transition rates for long term consequences

Kirkizlar et al.101 Nakamura et
al.105

Tramarin et
al.116 Sutton et al.

LT: 1.15 with alcohol and 0.25
without

2.9

Not reported

4

1.4 /

7.3 2.5

/
HCC or DC to LT:

2

/

/ /

LT to death: 22.0

15.3 13

19.6 43

/ 15

/ 3

CC: compensated cirrhosis; DC: decompensated cirrhosis; DPT: decompensation post -transplantation; HCC: hepatocellular carcinoma; LT: liver transplant

studies concerning the SVR rate
. SVR rates were higher in the studies of Castelnuovo et

However, the univariate sensitivity analysis

performed in Castelnuovo et al.
117

showed that SVR rates for genotypes 2
3, genotypes 1-4 and cirrhotic patients should be higher than 54.6%,
30.9% and 27.5%, respectively, for the screening strategy to remain cost
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Castelnuovo et al.117 Plunkett et
al.108

20 years
past

infectiona

30 years
past

infectiona
Mother Child

6.2 12.1 2 3

7.54 14.62

2 3

8.77 16.9

Sutton et al.171 Castelnuovo et
al.117

Plunkett et
al.108

5.8 3.9

/ /

2.5 1.5

HCC or DC to LT:

HCC or DC to LT: 5
/

3.1

6.9 /

49% at 5 years 12.9

91 42.7

31.2% at 10 years

21

5.7

carcinoma; LT: liver transplant

showed that SVR rates for genotypes 2-
4 and cirrhotic patients should be higher than 54.6%,

30.9% and 27.5%, respectively, for the screening strategy to remain cost -
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effective compared to a no screening scenario (at the UK willingness to
pay threshold of £30 000/QALY). This parameter has thus little impact on

Table 2.15 : SVR rates

Kirkizlar et al.101 Nakamura et al.

Genotypes 2-3
54%

71%

Other genotypes 50%

2.2.4.8. Costs

Table 2.16 and Table 2.17 again show discrepancies
the cost of screening tests and the annual health states
costs. The studies of Kirkizlar et al.,

101
Tramarin et al.

al.
105

did not consider the cost of PCR test and/or genotyping. The cost of
screening and diagnostic in these studies is thus not transferable to our
country setting (underestimation). The same remark can be
concerning the estimation of the annual health state
costs.
Table 2.16 : Cost of screening tests in Euro 2009

Authors
Enzyme immunoassay test

(Elisa or other)

Kirkizlar et al.101
18.3

Nakamura et al.105
7.9

Tramarin et al.116
34.4

Sutton et al.171
16.5

Castelnuovo et al.117 * 23.4

Plunkett et al.108
41.9

Belgium (based on NIHDI
codes)**

6.7

* Without cost of counselling, consultation, etc.; Cost of counselling
account a PPP of 1.15356 for Belgium; Elisa: Enzyme-linked immunosorbent assay; HCV: Hepatitis C virus; NIHDI: National Institute for Health and Disabili
Polymerase chain reaction; PPPs: Purchasing power parities

Hepatitis C: Screening and Prevention

effective compared to a no screening scenario (at the UK willingness to
ter has thus little impact on

the results.

Nakamura et al.105 Tramarin et al.116
Sutton et al.171 Castelnuovo et al.

Chronic hepatitis C Cirrhosis Chronic hepatitis C

79% 87% 75% 94%

42% 57% / 54%

again show discrepancies between studies for
annual health states disease treatment

Tramarin et al.
116

and Nakamura et
did not consider the cost of PCR test and/or genotyping. The cost of

ese studies is thus not transferable to our
country setting (underestimation). The same remark can be made

annual health state disease treatment

Compared to a Belgian study
complications (Wong et al.

189
), the cost of chronic hepatitis C and cirrhosis

was higher in all selected studies and the
higher in the study of Plunkett et al.
when performed, univariate sensitivity analyses showed that these
parameters had little impact on the results.
results are not easily extrapolable across countries. Cost inputs used
the economic evaluations are therefore not deeply analysed in the present
chapter.

: Cost of screening tests in Euro 2009

Enzyme immunoassay test Semi-quantitative HCV
anti-body test

PCR Genotyping

/ / /

15.9 23.8 /

/ / /

/ 78.3 129.2

/ 77.0 129.2

/ 112.0 132.2

/ 54.3-106.6 106.8

* Without cost of counselling, consultation, etc.; Cost of counselling and consultations were taken into account separately and are not reported in this table; **Taken into
linked immunosorbent assay; HCV: Hepatitis C virus; NIHDI: National Institute for Health and Disabili

Polymerase chain reaction; PPPs: Purchasing power parities
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Castelnuovo et al.117

Plunkett et al.108

Chronic hepatitis C Cirrhosis

94% 48%
54%

54% 24%

Compared to a Belgian study assessing the cost of hepatitis C
), the cost of chronic hepatitis C and cirrhosis

higher in all selected studies and the cost of liver transplantation was
higher in the study of Plunkett et al.

108
and Tramarin et al.

116
However,

when performed, univariate sensitivity analyses showed that these
parameters had little impact on the results. Moreover, costs data and
results are not easily extrapolable across countries. Cost inputs used by

re therefore not deeply analysed in the present

Liver biopsy Cost item included

/ Not reported

/ Test*

/ Test + 1 consultation

/ Test*

342.2 Test*

/ Not reported

/ Test

and consultations were taken into account separately and are not reported in this table; **Taken into
linked immunosorbent assay; HCV: Hepatitis C virus; NIHDI: National Institute for Health and Disabili ty Insurance; PCR:
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Table 2.17 : Annual cost of health states in Euro 2009

Author
(Country)

Hepatitis C
treatment costs

Categories

Kirkizlar et
al.101

17 165
Diagnosed

Undiagnosed

Nakamura et
al.105

24 813 (24
weeks) - 55834

(72 weeks)

Tramarin et
al.116

1576/month
(around 18 912
for 48 weeks)

Sutton et
al.171

7615 (24 weeks)
- 16 402 (48

weeks)

Undiagnosed

Diagnosed

Treatment responder

Treatment non-
responder

Castelnuovo
et al.117

see the next
states (during

treatment)

Undiagnosed/Diagnosed

During treatment

Treatment responder

Treatment non-
responder

Plunkett et
al.108 12 399

Diagnosed

Undiagnosed

Wong 2002189

CC: compensated cirrhosis; DC: decompensated cirrhosis; HCC: hepatocellular

Hepatitis C: Screening and Prevention

: Annual cost of health states in Euro 2009

Chronic hepatitis C Cirrhosis
HCC

Waiting
list for

LT
LT (year 1)

mild moderate severe CC DC

Not reported

19 260 (for DC, HCC and LT) and 38 188 (for secondary infections)
Not reported

1231 1343
12
061

13 894 / /

Not reported 4287
Not

reported
/ 82 097

0 0 / 0

12
533

11 168 /
40 774

(transplantation) + 14
111 (follow

190 985 / 1564

356 985 / 1564

162 1003 / 1564

190 985 985 1564

12
533

11 168 11 562

37 558
(transplantation) +

12998 – 13 108
(follow-up)

15
701

15 844 15 844
16
406

356 985 985 1564

162 1003 985 1564

104
104 / 155

20
973

15 443 / 103 911
0

138 277 8926 11 074 / 55 370

CC: compensated cirrhosis; DC: decompensated cirrhosis; HCC: hepatocellular carcinoma; LT: liver transplant; /: not taken into account in the model
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LT (year 1)
LT

subsequent
years

Source

19 260 (for DC, HCC and LT) and 38 188 (for secondary infections)

Direct health care cost
(fees) Sullivan 2004 -
Analy$ource online

2006

/
Direct health care cost
(fees) in a university

hospital

82 097 Not reported
Direct health care cost
(fees) Coppola 2000

40 774
(transplantation) + 14

111 (follow-up)
2066

Direct health care costs
(fees) of the UK mild
HCV trial (Wright et al

2006)

37 558
(transplantation) +

13 108
up)

1903

Direct health care costs
(fees) of the UK mild
HCV trial (Wright et al

2006)

103 911 20 782
Direct health care costs
(fees) Bennett 1997 -

Wong 2000

370 9634
Belgian direct health

care cost (fees)

; /: not taken into account in the model
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2.2.4.9. Results

A synthesis of the results of the economic evaluations is presented in
Table 2.18 and 2.19. Discrepancies among results appear. Moreover,
given the numerous concerns exposed in the methodological sections

Table 2.18 : Results of cost-effectiveness analyses

Author Discount rate

Nakamura et
al.105

Costs and outcomes:
3%

General population: 40

General population: 50

General population: 60

General population: 70 years and over

High risk group: 40

High risk group:

High risk group: 60

Castelnuovo et
al.117

Costs: 6%
Outcomes: 1.5%

General case: Former IDUs

In general practice: current or former IDUs

In general practice : all patients aged 30

In prisons: all new prisoners (25
with a general lecture

In prisons: all new prisoners (25
with a specific lecture

In drug and alcohol services

ICER: Incremental cost-effectiveness ratio (compared to no screening)

Hepatitis C: Screening and Prevention

A synthesis of the results of the economic evaluations is presented in
. Discrepancies among results appear. Moreover,

given the numerous concerns exposed in the methodological sections

above, the validity of these results can be questioned. The following
sections detail the results for each target population.

effectiveness analyses

Population Incremental discounted costs (Euros) Incremental discounted LYGs

General population: 40-49 years 1 749

General population: 50-59 years 2 750

General population: 60-69 years 3 722

General population: 70 years and over 4 681

High risk group: 40-49 years -1 543

High risk group: 50-59 years 884

High risk group: 60-69 years 2 729

General case: Former IDUs 1 043

In general practice: current or former IDUs 1 042

In general practice : all patients aged 30-54
years

234

In prisons: all new prisoners (25-39 years)
with a general lecture

388

In prisons: all new prisoners (25-39 years)
with a specific lecture

840

In drug and alcohol services 1 141

(compared to no screening); IDU = injecting drug users; LYG: Life-year gained

KCE Reports 173

above, the validity of these results can be questioned. The following
sections detail the results for each target population.

Incremental discounted LYGs ICER (cost/LYG) (Euros)

2.650 660

2.170 1 267

1.530 2 432

1.240 3 775

2.650 Dominant

2.170 407

1.530 1 784

0.038 27 449

0.038 27 413

0.007 33 375

0.008 48 442

0.023 36 507

0.044 25 923
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Table 2.19 : Results of cost-utility analyses

Author Discount rate

Tramarin et al.116 Costs and
outcomes: 3%

Sutton et al.171 Costs and
outcomes: 3.5%

All new prisoners: 15

All new prisoners: 25

All new prisoners: 35

All new prisoners: total

Castelnuovo et
al.117

Costs: 6%
Outcomes: 1.5%

General case: Former IDUs

In general practice: current or former IDUs

In general practice : all patients aged 30

In prisons: all new prisoners (25

In prisons: all new prisoners (25

In drug and alcohol services

Castelnuovo et
al.117

Costs and
outcomes: 3.5%

Gener

Plunkett et al.108 Costs and
outcomes: 3%

Pregnant woman and their child (screening vs no

Pregnant woman and their child (screening +
caesarean vs no screening)

ICER: Incremental cost-effectiveness ratio; IDU = injecting drug users; IWS = individuals with surgery; QALY: quality

Hepatitis C: Screening and Prevention

Population
Incremental discounted costs

(€ 2009)
Incremental discounted QALYs

IDUs -28 517 956 9036

IWSs 911 475 613

All new prisoners: 15-24 years /

All new prisoners: 25-34 years /

All new prisoners: 35 years and over /

All new prisoners: total 378 0.005

General case: Former IDUs 1 043 0.046

In general practice: current or former IDUs 1 042 0.046

In general practice : all patients aged 30-54
years

234 0.011

In prisons: all new prisoners (25-39 years) with a
general lecture

388 0.014

In prisons: all new prisoners (25-39 years) with a
specific lecture

840 0.037

In drug and alcohol services 1 141 0.047

General case: Former IDUs /

Pregnant woman and their child (screening vs no
screening)

95 -0.00011

Pregnant woman and their child (screening +
caesarean vs no screening)

103 0.0001

effectiveness ratio; IDU = injecting drug users; IWS = individuals with surgery; QALY: quality -adjusted life-year
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Incremental discounted QALYs ICER (Cost/QALY) (Euros)

9036 Dominant

993 917 901

/ 55 282

/ 68 778

/ 176 486

0.005 75 583

0.046 22 675

0.046 22 645

0.011 21 238

0.014 27 681

0.037 22 694

0.047 24 269

/
45 673

0.00011 Dominated

0.0001 1 026 100

year
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Screening of the general population

Castelnuovo et al.
117

concluded that screening the general population in
primary care is likely to be a cost-effective strategy at a UK willingness t
pay of £30 000/QALY. However, the probabilistic sensitivity analysis
showed that results were uncertain and that screening the
population was a dominated strategy in some cases (more costly and less
effective than no screening). Moreover, the imp
choice was not analyzed.

Nakamura et al.
105

concluded that screening of the general population was
a cost-effective strategy compared to no screening. However, uncertainty
of parameters was not handled by a probabilistic sensitivity analysis.

Conversely, Kirkizlar et al.
101

assessed different scenario’s on alcohol
consumption and concluded that the population not consuming alcohol
excessively (<50g/day) should not be screened. They
they assumed that 4.9% of the population was heavy drinker (>50g/day)
and that 100% of heavy drinkers reduced their consumption after the
diagnosis of hepatitis C, two tests should be performed (at 20 and 25 years
old). They also analysed a similar scenario where only 50% of heavy
drinkers reduced their consumption after HCV diagnosis. In this case, no
screening test should be performed. However, in th
parameters was not handled by a probabilistic sensitivity analysis.

Screening of IDUs

Castelnuovo et al.
117

concluded that screening former IDUs is likely to be a
cost-effective strategy at the UK willingness to pay threshold of
£30 000/QALY. However, the probabilistic sensitivity analysis showed that
results were uncertain and that screening these patients was a dominated
strategy in some cases (more costly and less effective than no screening).
Moreover, the authors themselves state that with the discount rate
recommended in the current NHS guidelines (3.5% for both costs and
outcomes), screening former IDUs is no longer cost
235/QALY).

Kirkizlar et al.
101

concluded that yearly screening of IDUs
and 35 years was cost-effective ($21 839.4/QALY) compared with no
screening. However, as specified above, no probabilistic sensitivity
analysis was performed.

Hepatitis C: Screening and Prevention

concluded that screening the general population in
effective strategy at a UK willingness to

000/QALY. However, the probabilistic sensitivity analysis
showed that results were uncertain and that screening the general

was a dominated strategy in some cases (more costly and less
he impact of the discount rate

ded that screening of the general population was
effective strategy compared to no screening. However, uncertainty

of parameters was not handled by a probabilistic sensitivity analysis.

assessed different scenario’s on alcohol
he population not consuming alcohol

excessively (<50g/day) should not be screened. They also added that if
4.9% of the population was heavy drinker (>50g/day)

100% of heavy drinkers reduced their consumption after the
f hepatitis C, two tests should be performed (at 20 and 25 years

old). They also analysed a similar scenario where only 50% of heavy
drinkers reduced their consumption after HCV diagnosis. In this case, no
screening test should be performed. However, in this study, uncertainty of
parameters was not handled by a probabilistic sensitivity analysis.

concluded that screening former IDUs is likely to be a
the UK willingness to pay threshold of

ensitivity analysis showed that
results were uncertain and that screening these patients was a dominated
strategy in some cases (more costly and less effective than no screening).
Moreover, the authors themselves state that with the discount rate

NHS guidelines (3.5% for both costs and
outcomes), screening former IDUs is no longer cost-effective (£33

concluded that yearly screening of IDUs aged between 16
21 839.4/QALY) compared with no

s specified above, no probabilistic sensitivity

Tramarin et al.
116

concluded that screening the IDUs population every 6
months was a dominant strategy compared to no screening (less costly
and more effective) but as specified in the methodological section (
section 2.2.4.5 Interventions), parameters used in this study were not
always transferable to the Belgian setting
sensitivity analysis was performed.

Screening of prisoners

Castelnuovo et al.
117

concluded that prisoners screening is likely to be a
cost-effective strategy at a UK willingn
However, the probabilistic sensitivity analysis showed that results were
uncertain and that screening these patients was a dominated strategy in
some cases (more costly and less effective than no screening)
the impact of the discount rate choice was not analyzed.

Sutton et al.
171

performed a similar study but used, among other
differences, the discount rates advised in the
concluded that screening of prisoners was not a cost
The probabilistic sensitivity analysis showed th
and that screening these patients was dominated in some cases (more
costly and less effective than no screening).

Screening of patients in drug and alcohol services

Castelnuovo et al.
117

concluded that screening people in drug and alcohol
services is likely to be a cost-effective strategy at a UK willingness to pay
of £30 000/QALY. However, the probabilistic sensitivity analysis showed
that results were uncertain and that screening these patients w
dominated strategy in some cases (more costly and less effective than no
screening). Moreover, the impact of the discount rate choice was not
analyzed.

Screening of pregnant women

Plunkett et al.
108

concluded that screening pregnant women and their child
was not a cost-effective strategy compared to no screening ($1 170
000/QALY). However, uncertainty of the parameters was not handled by a
probabilistic sensitivity analysis.

Screening of other populations at risk

Nakamura et al.
105

concluded that screening the populations at risk (risk
factors considered: high aminotransferase level (not defined), major

KCE Reports 173

concluded that screening the IDUs population every 6
months was a dominant strategy compared to no screening (less costly
and more effective) but as specified in the methodological section (e.g.

parameters used in this study were not
always transferable to the Belgian setting. Moreover, no probabilistic

concluded that prisoners screening is likely to be a
effective strategy at a UK willingness to pay of £30 000/QALY.

the probabilistic sensitivity analysis showed that results were
uncertain and that screening these patients was a dominated strategy in
some cases (more costly and less effective than no screening). Moreover,

of the discount rate choice was not analyzed.

performed a similar study but used, among other
differences, the discount rates advised in the current NHS guidelines. They
concluded that screening of prisoners was not a cost-effective strategy.
The probabilistic sensitivity analysis showed that results were uncertain
and that screening these patients was dominated in some cases (more
costly and less effective than no screening).

Screening of patients in drug and alcohol services

that screening people in drug and alcohol
effective strategy at a UK willingness to pay
the probabilistic sensitivity analysis showed

that results were uncertain and that screening these patients was a
dominated strategy in some cases (more costly and less effective than no

he impact of the discount rate choice was not

concluded that screening pregnant women and their child
effective strategy compared to no screening ($1 170

000/QALY). However, uncertainty of the parameters was not handled by a

Screening of other populations at risk

concluded that screening the populations at risk (risk
factors considered: high aminotransferase level (not defined), major
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operation (not defined) or blood transfusion) was cost
to no screening. However, no probabilistic sensitivity a
performed.

Tramarin et al.
116

concluded that screening individuals having had surgery
was not a cost-effective strategy compared to no screenin
probabilistic sensitivity analysis was performed.

2.2.5. Conclusions

Except for IDUs where the three identified studies were in favour of
screening, discrepancies among the results appear
suffer from major flaws casting doubts on the validity of their conclusions.
The limitations of the studies pertained to the following:

 Not enough consideration of the wide uncertainty in the estimates in
most studies (Plunkett et al.

108
, Kirkizlar et al.

101

Tramarin et al.
116

).

 Non reliable data on quality-of-life scores, especially on the impact of
HCV diagnosis due to the screening (either not taken into account or
based on assumptions).

 The impact of the discount rate choice was not taken into account in the
conclusions (Mostly in Castelnuovo et al.

117
)

 Unfair study design (CEA and not CUA), i.e. the impact
the quality of life was not considered (Nakamura et al.

 Discrepancies across the studies in the natural evolution of the disease
(transition rates), in the prevalence of HCV infected person, in the costs
and in the utility data. More reliable data for each target population are
needed.

 Moreover, results are not transferable to our country setting:

 Different population from the Belgian setting (higher incidence of
hepatocellular carcinoma in Japan) (Nakamura et al.

 Discrepancies in the practical choice of screening or diagnostic tests
performed compared to current practice in Belgium (Kirkizlar et al.,
Tramarin et al.,

116
Nakamura et al.

105
)
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operation (not defined) or blood transfusion) was cost-effective compared
to no screening. However, no probabilistic sensitivity analysis was

concluded that screening individuals having had surgery
effective strategy compared to no screening. However, no

Except for IDUs where the three identified studies were in favour of
iscrepancies among the results appear. Moreover, all studies

s on the validity of their conclusions.
The limitations of the studies pertained to the following:

consideration of the wide uncertainty in the estimates in
101

, Nakamura et al.
105

and

life scores, especially on the impact of
HCV diagnosis due to the screening (either not taken into account or

The impact of the discount rate choice was not taken into account in the

, i.e. the impact of screening on
the quality of life was not considered (Nakamura et al.

105
)

Discrepancies across the studies in the natural evolution of the disease
nce of HCV infected person, in the costs

and in the utility data. More reliable data for each target population are

Moreover, results are not transferable to our country setting:

setting (higher incidence of
) (Nakamura et al.

105
).

practical choice of screening or diagnostic tests
performed compared to current practice in Belgium (Kirkizlar et al.,

101

 Discrepancies in treatment duration compared to current practice in
Belgium (Castelnuovo et al.,

117

Nakamura et al.
105

)

 No Belgian cost or utility values

In view of those limitations, no reliable conclusion can be drawn from the
current studies. If a model is to be build,
each target group (general population
variables will be needed. Some of these variables are readily available.

 Belgian epidemiologic data

 Data on screening test and treatment acceptance rate

 Data on the rate of spontaneous presentation or re
screening

 Data on the compliance to the treatment and its impact on the SVR in
real practice

 Quality of life data, especially on the impact of HCV diagnosis due to
the screening

 Data on the natural evolution of the disease for each target group
long term treatment effect and on influence of co
alcohol use

 Belgian cost data

Pending collection of missing input data,
on HCV screening adapted to the Belgian setting could be performed.

Key points

 There are discrepancies in the results of the economic
evaluations on HCV screening

 In view of the limitations of the studies identified, more robust
data are needed before drawing any conclusions on the cost
effectiveness of hepatitis C screening in Belgium
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Discrepancies in treatment duration compared to current practice in
117

Plunkett et al.
108

, Kirkizlar et al.,
101

In view of those limitations, no reliable conclusion can be drawn from the
If a model is to be build, adapted to the Belgian setting for

each target group (general population and high risk groups), the following
variables will be needed. Some of these variables are readily available.

Data on screening test and treatment acceptance rate

Data on the rate of spontaneous presentation or re-presentation for

Data on the compliance to the treatment and its impact on the SVR in

Quality of life data, especially on the impact of HCV diagnosis due to

Data on the natural evolution of the disease for each target group, on
long term treatment effect and on influence of co-factors such as

Pending collection of missing input data, a model-based cost-utility study
on HCV screening adapted to the Belgian setting could be performed.

are discrepancies in the results of the economic
evaluations on HCV screening

In view of the limitations of the studies identified, more robust
data are needed before drawing any conclusions on the cost-
effectiveness of hepatitis C screening in Belgium
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2.3. International comparison

2.3.1. Introduction and methods

The purpose of this chapter was to compare national screening strategies
among some countries. France, the Netherlands and Germany
selected because of their geographic proximity with Belgium and their
comparable living standard.

To identify if national screening programs are in place in other countries,
the websites of HTA institutes listed on the INAHTA website (see appendix
1.1.1) were investigated. This search allowed the selection of two
additional countries, i.e. the United States and the UK (including Scotland).
Both countries were chosen because they graded the level of evidence of
their recommendations.

For these five selected countries, information on screening strategies
obtained from:

 national official websites related to health care

 personal contacts with national official organisms related to health care

 INAHTA websites

For Belgium, the guidelines published by the Belgian association for the
study of the liver were used, i.e. the most official source available.

The screening of blood/organ donors was not assessed in this report (out
of scope).

2.3.2. Results

Screening strategies for each country are described in appendix 1.3.
Methods to produce these recommendations were not always reported and
when a method was specified, recommendations were mainly based on
literature review (mostly on other recommendations and guidelines)
associated with expert opinions (see appendix 1.3). Only the US
Preventive Services Task Force (USPSTF)

170

Scottish guidelines
191

assessed a level of evidence for their
recommendations.

The USPSTF concluded that adults who have no risk factors for HCV
infection should not be screened. They found no evidence that screen
for HCV infection leads to improved long-term health outcomes and only
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The purpose of this chapter was to compare national screening strategies
, the Netherlands and Germany were

selected because of their geographic proximity with Belgium and their

To identify if national screening programs are in place in other countries,
the websites of HTA institutes listed on the INAHTA website (see appendix

were investigated. This search allowed the selection of two
ountries, i.e. the United States and the UK (including Scotland).

Both countries were chosen because they graded the level of evidence of

on screening strategies was

nal official websites related to health care

personal contacts with national official organisms related to health care

For Belgium, the guidelines published by the Belgian association for the
icial source available.

The screening of blood/organ donors was not assessed in this report (out

Screening strategies for each country are described in appendix 1.3.
Methods to produce these recommendations were not always reported and

hen a method was specified, recommendations were mainly based on
literature review (mostly on other recommendations and guidelines)
associated with expert opinions (see appendix 1.3). Only the US

and the German
190

and
assessed a level of evidence for their

The USPSTF concluded that adults who have no risk factors for HCV
infection should not be screened. They found no evidence that screen ing

term health outcomes and only

limited evidence that antiviral therapy (long, costly and associated with a
high patient dropout rate) improves long
added that potential harms of screeni
labeling (limited evidence on the magnitude of these harms). Therefore,
they concluded that they found at least fair evidence that the potential
harms of HCV screening are likely to exceed the potential benefits. They
also found no evidence to determine if adults at high risk should or should
not be screened for HCV infection (no evidence that a screening of patient
at high risk leads to improved long-term health outcomes).

The UK National Screening Committee is the only one that included cost
effectiveness considerations in their assessment. They concluded that
neither a systematic population screening program nor an a
screening program for Hepatitis C are recommended.

In all other investigated countries, an HCV screening program for the
general population was also not recommended (see Table 2.20).

No information on selective screening programs for high risk groups were
found (= screening systematically offered by invit
patients were often systematically screened as part of their medical
treatment. For other risk factors, different recommendations were made
between countries: no recommendation, no screening, no evidence for
screening, information of the target population and/or test offer, and
systematic screening (often as part of their medical treatment) (see Table
2.20).

Finally, most countries formulated general recommendations on the need
to inform both the professionals and the population on hep
factors, treatment possibilities, hygiene rules, etc.), with a special focus on
people who use illegal drugs.

Fair = “Evidence is sufficient to determine effects on health outcomes, but
the strength of evidence is limited by the number,
the individual studies; generalizability to routine
of the evidence on health outcomes
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limited evidence that antiviral therapy (long, costly and associated with a
high patient dropout rate) improves long-term health outcomes. They
added that potential harms of screening include unnecessary biopsies and
labeling (limited evidence on the magnitude of these harms). Therefore,
they concluded that they found at least fair evidence that the potential
harms of HCV screening are likely to exceed the potential benefits. They

so found no evidence to determine if adults at high risk should or should
not be screened for HCV infection (no evidence that a screening of patient

term health outcomes).
170

The UK National Screening Committee is the only one that included cost-
ctiveness considerations in their assessment. They concluded that

a systematic population screening program nor an antenatal
are recommended.

192, 193

In all other investigated countries, an HCV screening program for the
general population was also not recommended (see Table 2.20).

No information on selective screening programs for high risk groups were
systematically offered by invitation). Only dialysis

patients were often systematically screened as part of their medical
treatment. For other risk factors, different recommendations were made
between countries: no recommendation, no screening, no evidence for

the target population and/or test offer, and
systematic screening (often as part of their medical treatment) (see Table

Finally, most countries formulated general recommendations on the need
to inform both the professionals and the population on hepatitis C (risk
factors, treatment possibilities, hygiene rules, etc.), with a special focus on

Evidence is sufficient to determine effects on health outcomes, but
the strength of evidence is limited by the number, quality, or consistency of
the individual studies; generalizability to routine practice; or indirect nature
of the evidence on health outcomes”

170
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Table 2.20: HCV screening strategies in other countries

Target population Belgium59 France

General population No

Recipients of blood or blood
products

O (if <7/1990)

O (if < 1988 for
stable products
or < 1992 for

labile products)

Recipients of organ transplant O (if < 7/1990) O (if < 1992)

Recipients of tissue transplant O (if < 7/1990) O (if < 1992)

Recipients of cell transplant O (if < 7/1990) O (if < 1992)

People who were notified they
received blood from a donor who
later was tested positive for HCV

People who had undergone a
major medical or surgical
treatment (e.g. cardiac surgery,
period in intensive care,
digestive bleeding etc.)

O (if < 7/1990)

Former IDUs O

Current IDUs O (regularly)

Intranasal cocaine and other
noninjecting illegal drug users

O (if former)

Current prisoners

Former prisoners

HIV infected people O

HBV infected people O

People with sexually transmitted
diseases

Hepatitis C: Screening and Prevention

creening strategies in other countries

France166, 194 Germany190
The

Netherlands169,

195

UK (department of
Health)196

No No No No

O (if < 1988 for
stable products
or < 1992 for

labile products)

O

(if < 1992)
O

O (if < 1991 for
transfusions and <

1986 for blood
products)

O (if < 1991 and < 1987 for
blood clotting factor

O (if < 1992) O V
O (if < 1992 or in
countries at risk*)

O (if < 1992) O
O (if < 1992 or in
countries at risk*)

O (if < 1992)

O

O O O O

O (regularly) O O O

No

O O

O

O O V

O O
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Scotland191 USA (CDC)167

No No

O (if < 1991 and < 1987 for
blood clotting factor

concentrates)

O (if < 1992 and < 1987
for blood clotting factor

concentrates)

O (if < 1992) O (if < 1992)

O (if < 1992) NE

O

O O

O O

NE

O

NE
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Target population Belgium59 France

Children born from HCV-positive
mothers

O

Household members of HCV
infected persons (no sexual
contact)

O

Sexual partners of HCV infected
persons

O

High-risk sexual behaviour (e.g.
multiple sexual partners)

Immigrants from risked
countries*

Dialysis patients O

Haemophiliacs; Polytransfusees;
Patients with
hypogammaglobulinemia

People with puncture wounds

People with (a history of) tattoos
and other skin-penetrating
interventions

O (if non
disposable
equipment)

O (if non
disposable
equipment)

People who have received
(medical or dental) care in risked
countries*

O

Persons with unexplained
elevated serum aminotransferase
levels and/or clinical signs of
hepatitis or chronic liver disease

O

Persons with unexplained
asthenia or with history of
unexplained jaundice

O

Pregnant woman

Hepatitis C: Screening and Prevention

France166, 194 Germany190
The

Netherlands169,

195

UK (department of
Health)196

O O O

O O

O O O (if regular)

No

O O

O O V V

V

V

O (if non
disposable
equipment)

O
O (if non

disposable
equipment)

O (if poor control)

O O

O O O

No

KCE Reports 173

Scotland191 USA (CDC)167

O O

O No

O NE

NE

V O

O

O (if poor control) NE

O

O O

No
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Target population Belgium59 France

Woman who had difficult
parturition

O (if < 7/1990)

Health care workers
No
exposed

NE: No evidence available on the effectiveness of screening; No = Do not test (except if other risk factors); O = provide inf
systematically (often as part of their medical treatment);

left column was not mentioned in the identified reports, the cell was left blank.

Hepatitis C: Screening and Prevention

France166, 194 Germany190
The

Netherlands169,

195

UK (department of
Health)196

No but O if
exposed

V O if exposed No but O if exposed
V (if career that requires to

perform exposure prone
procedure); O (if exposed)

NE: No evidence available on the effectiveness of screening; No = Do not test (except if other risk factors); O = provide inf ormation and offer a test; V = To be tested
systematically (often as part of their medical treatment); Countries at risk

*
= high HCV prevalence or countries with poor infection control

left column was not mentioned in the identified reports, the cell was left blank.
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Scotland191 USA (CDC)167

V (if career that requires to
perform exposure prone

procedure); O (if exposed)
No but O if exposed

ormation and offer a test; V = To be tested
with poor infection control. If a risk factor listed in the
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3. PREVENTION OF HCV IN
IDU

3.1. Review of the effectiveness literature

3.1.1. Methods

3.1.1.1. Literature search strategy

The research question for this current review is:

 What is the evidence on the effectiveness of
reduce transmission of HCV infection among IDUs

Electronic databases were consulted up to July 2011. In a first stage,
Medline, Embase, CDSR, DARE, HTA databases
institutes listed on the INAHTA websites (see appendix 1
consulted to retrieve HTA reports, systematic reviews and meta
on this topic.

Original studies analysing the impact of primary prevention on the spread
of hepatitis C among IDUs were then searched. However, for this
population, epidemiological studies are very difficult to carry out (hidden
nature, low prevalence in general population, challenge of follow
confounding). To obtain an insight into the dynamics of viral transmission
among IDU and the consequence of specific interventions in this
population, modelling studies are needed. The NHS EED, Medline,
Embase, and Econlit databases were therefore
modelling studies on this topic.

No restriction on the time period was imposed. Reference lists of the
selected studies were checked for additional relevant citations.

The keywords used and the results are detailed in the appendix
main search terms were:

 Hepatitis C;

 Primary prevention OR Treatment; and

 IDUs;

Hepatitis C: Screening and Prevention

PREVENTION OF HCV INFECTION IN

the effectiveness literature

of prevention measures to
among IDUs?

July 2011. In a first stage,
mbase, CDSR, DARE, HTA databases and the websites of HTA

institutes listed on the INAHTA websites (see appendix 1.1.1) were
, systematic reviews and meta-analyses

Original studies analysing the impact of primary prevention on the spread
of hepatitis C among IDUs were then searched. However, for this
population, epidemiological studies are very difficult to carry out (hidden

eral population, challenge of follow-up and
confounding). To obtain an insight into the dynamics of viral transmission
among IDU and the consequence of specific interventions in this

The NHS EED, Medline,
therefore searched to retrieve

No restriction on the time period was imposed. Reference lists of the
selected studies were checked for additional relevant citations.

ults are detailed in the appendix 2.1.1. The

3.1.1.2. Selection criteria

All retrieved references were assessed against pre
criteria (in terms of population, intervent
3.1) in a two-step procedure: initial assessment of the title, abstract and
keywords; followed by full-text assessment of the selected references.

Because the definition of active IDUs varies in the literature, all kinds
IDUs were retained (current IDUs, IDUs under opiate replacement therapy,
no specification). The aim of this section is to analyse the impact of
primary prevention measures on the transmission of HCV. Therefore, o
studies reporting an impact on HCV in
included. Studies analysing the impact of needle exchange programs on
life expectancy or on HIV incidence/prevalence without including the
impact on HCV incidence/prevalence, for example, were excluded.

All primary prevention interventions were retained. As some studies
analysed the impact of using treatment to prevent HCV transmission,
meta-analyses and systematic reviews on the treatment of IDUs were also
retained in order to check the parameters used in these studies.

Table 3.1 : Prevention of hepatitis C in IDUs
Selection criteria

Inclusion criteria

Population IDUs

Intervention

Primary prevention:
 Needle or syringe exchange
 Opiate replacement therapy
 Provision of injecting paraphernalia
 Bleach disinfectant
 Behavioural interventions
 Drug consumption rooms
 Treatment used as a way to avoid the development

of disease

 Expanded harm reduction (where the harm reduction
interventions of needle exchange, opiate
replacement, etc. was not evaluated independently)

Outcome
Incidence rate, prevalence rate, or measures of
associations (e.g. rate ratio) with prevalence or
incidence.

Design
Meta analysis or systematic reviews
Modelling studies
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All retrieved references were assessed against pre-defined selection
criteria (in terms of population, intervention, outcomes, and design – Table

step procedure: initial assessment of the title, abstract and
text assessment of the selected references.

Because the definition of active IDUs varies in the literature, all kinds of
IDUs were retained (current IDUs, IDUs under opiate replacement therapy,
no specification). The aim of this section is to analyse the impact of
primary prevention measures on the transmission of HCV. Therefore, only
tudies reporting an impact on HCV incidence or prevalence were

Studies analysing the impact of needle exchange programs on
life expectancy or on HIV incidence/prevalence without including the
impact on HCV incidence/prevalence, for example, were excluded.

terventions were retained. As some studies
analysed the impact of using treatment to prevent HCV transmission,

analyses and systematic reviews on the treatment of IDUs were also
retained in order to check the parameters used in these studies.

Prevention of hepatitis C in IDUs - Effectiveness studies -

Exclusion criteria

Non IDUs

Needle or syringe exchange
Opiate replacement therapy
Provision of injecting paraphernalia

Behavioural interventions
Drug consumption rooms
Treatment used as a way to avoid the development

Expanded harm reduction (where the harm reduction
interventions of needle exchange, opiate
replacement, etc. was not evaluated independently)

No intervention,
secondary
prevention (e.g.
screening), tertiary
prevention (except
meta-analysis and
systematic reviews
on the treatment
of IDUs) or
quaternary
prevention.

Incidence rate, prevalence rate, or measures of
associations (e.g. rate ratio) with prevalence or Other outcomes

Meta analysis or systematic reviews
Other designs
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3.1.1.3. Quantity of research available

Systematic reviews, meta-analysis and HTA

After excluding 18 duplicates, 45 unique citations were identified from the
databases. Hand searching allowed us to identify
this total of 47 references, 33 did not meet the inclusion cri
title and abstract evaluation. Among the 14 citations retained for full
assessment, one study was a duplicate. Finally, 13 studies satisfied our
inclusion criteria, i.e. 6 on primary prevention interventions (see Table
3.2)

197-202
and 7 on the treatment of IDUs.

6, 203-208

selection is presented in appendix 2.1.1.

Table 3.2 : Systematic reviews or meta
prevention interventions

Gillies
2010 197

Hagan
2011 198

Jones
2010 199

Palmateer
2010

Needle or syringe
exchange

X X

Opiate
substitution
therapy

X

Provision of
injecting
paraphernalia

X

Bleach
disinfectant

X

Behavioural
interventions

X

Treatment*

Expanded harm
reduction** X

*used as a way to avoid the development of disease; **where the harm reduction
interventions of needle exchange, opiate replacement, etc. was not evaluated
independently

Hepatitis C: Screening and Prevention

unique citations were identified from the
databases. Hand searching allowed us to identify 2 additional citations. Of

did not meet the inclusion criteria based on
citations retained for full-text

, one study was a duplicate. Finally, 13 studies satisfied our
inclusion criteria, i.e. 6 on primary prevention interventions (see Table

208
The flow chart of this

Systematic reviews or meta-analysis on primary

Palmateer
2010 200

Tilson
2006 201

Wright
2006 202

X X X

X X

X

X X

X

**where the harm reduction
interventions of needle exchange, opiate replacement, etc. was not evaluated

Modelling studies

After excluding 27 duplicates, 123 unique citations were identified from the
databases. Hand searching did not
Of this total of 123 references, 114
based on title and abstract evaluation.
full-text assessment, 2 did not fulfil the intervention criteria.
modelling studies were retained: 4 on broad harm reduction
interventions,

211-214
and 3 on treatment used as primary prevention.

The flow chart of this selection is presented in appendix

3.1.2. Systematic reviews, meta

Intervention studies in injecting drug users (IDU) aim to reduce the
injecting drug use itself as well as the
focus in such studies has mainly been on reducing HIV infections.
Compared with HIV, the impact of these interventions to reduce
infection is less clear.

201
The in

seroconversions as an outcome includ
behavioral interventions, opiate-substitution therapy (OST)
syringe programs (NSP), syringe disinfection, and interventions that
combine OST and NSP.

Two recent systematic reviews of the literature were published in 2010
and 2011

198
. Most studies identified by the reviews were observationals.

Hagan
198

included 2 RCTs on behavioral interventions, 1 RCT on op
replacement therapy, and 1 RCT comparing enhanced versus standard
counseling in an OST program. In none of the RCTs a significant reduction
of HCV seroconversion was observed. Previous published reviews of the
literature had similar conclusion.

200

systematic reviews which was associated with a reduction of HCV
seroconversion was the combination of OST and NSP.
study of IDU in Amsterdam showed a lower HCV s
those subjects who showed a high adherence to the methadone and NSP
programs. A recent pooled analysis of the experience at six UK centres
confirms this observation.

218
The level of evidence provided by such

observational data remains low however. Ideally, a causal relationship of
the intervention with the observed decrease in HCV s
studied using an RCT.

45

unique citations were identified from the
did not allow us to identify additional citations.

114 did not meet the inclusion criteria
based on title and abstract evaluation. Among the 9 citations retained for

, 2 did not fulfil the intervention criteria.
209, 210

Finally, 7
modelling studies were retained: 4 on broad harm reduction

and 3 on treatment used as primary prevention.
215-217

presented in appendix 2.1.1.

Systematic reviews, meta-analyses and HTAs

Intervention studies in injecting drug users (IDU) aim to reduce the
well as the prevention of viral infections. The

focus in such studies has mainly been on reducing HIV infections.
Compared with HIV, the impact of these interventions to reduce HCV

The interventions studied using new HCV
include prevention counseling and other
substitution therapy (OST), needle and

, syringe disinfection, and interventions that

Two recent systematic reviews of the literature were published in 2010
199

. Most studies identified by the reviews were observationals.
included 2 RCTs on behavioral interventions, 1 RCT on opiate-

replacement therapy, and 1 RCT comparing enhanced versus standard
counseling in an OST program. In none of the RCTs a significant reduction
of HCV seroconversion was observed. Previous published reviews of the

200, 202
The only intervention identified in

systematic reviews which was associated with a reduction of HCV
seroconversion was the combination of OST and NSP.

198, 199
A cohort

study of IDU in Amsterdam showed a lower HCV seroconversion rate in
those subjects who showed a high adherence to the methadone and NSP
programs. A recent pooled analysis of the experience at six UK centres

The level of evidence provided by such
observational data remains low however. Ideally, a causal relationship of
the intervention with the observed decrease in HCV seroconversion is best
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One review also assessed the provision of non
injecting paraphernalia in prevention of HCV among IDUs but concluded
that evidence on this topic was limited.

197

Two recent reviews of the short-term outcomes of hepatitis C treatment in
IDU were published in 2009

6
and 2010.

207
The sustained virologica

response rate (SVR) after treatment of acute or chronic hepatitis C in IDU
depends on the population studied. Overall genotype 1/4 accounted for
about 50% of the infections studied.

207
The median completion rate in IDU

was found to be 71%.
6

Most studies included IDUs that had a substantial
period of abstinence and 96% were enrolled in an OST program.
these reported studies, the median SVR in chronic hepatitis C in IDU was
similar to response rates observed in the RCTs for product registration.
207

Among IDU in an OST program SVR seems to be lower in those who
injected at least once during the study period, but only very few subjects
were studied who reported a more regular use of drugs. Hellard reported
an overall median SVR of 41%.

6
Zanini reported a mean SVR of 52%; SVR

was reported to vary from 39% (in studies not excluding active IDU) to
55% (in studies excluding active IDU).

207
Treatment and treatment

outcomes in active IDU who are not being followed as part of a OST
program has not been well documented. Based on the literature reviewed
it was not possible to define a minimum duration of drug absti
participation in a OST program), that was predictive of hepatitis C
treatment outcome.

Previous reviews of the short-term outcomes of hepatitis C treatment in
IDUs did not allow us to identify additional relevant studies not reported in
the reviews of Hellard et al. and Zannini et al.
reviews were therefore not detailed in this report.

3.1.3. Modelling studies

3.1.3.1. Harm reduction interventions

Study design and model type

All identified publications used a theoretical mathematical model
simulate HCV transmission among IDUs and to evaluate the potential
prevention impact of harm reduction interventions on HCV prevalence.
214

Two of these studies also assessed the impact on HIV prevalence.
214

Hepatitis C: Screening and Prevention

One review also assessed the provision of non-needle/syringe drug
injecting paraphernalia in prevention of HCV among IDUs but concluded

term outcomes of hepatitis C treatment in
The sustained virological

response rate (SVR) after treatment of acute or chronic hepatitis C in IDU
depends on the population studied. Overall genotype 1/4 accounted for

The median completion rate in IDU
Most studies included IDUs that had a substantial

period of abstinence and 96% were enrolled in an OST program.
207

Across
ies, the median SVR in chronic hepatitis C in IDU was

similar to response rates observed in the RCTs for product registration.
6,

Among IDU in an OST program SVR seems to be lower in those who
injected at least once during the study period, but only very few subjects

d a more regular use of drugs. Hellard reported
Zanini reported a mean SVR of 52%; SVR

was reported to vary from 39% (in studies not excluding active IDU) to
Treatment and treatment

outcomes in active IDU who are not being followed as part of a OST
program has not been well documented. Based on the literature reviewed
it was not possible to define a minimum duration of drug abstinence (or
participation in a OST program), that was predictive of hepatitis C

term outcomes of hepatitis C treatment in
IDUs did not allow us to identify additional relevant studies not reported in

ews of Hellard et al. and Zannini et al.
203-206, 208

The previous
reviews were therefore not detailed in this report.

All identified publications used a theoretical mathematical model to
simulate HCV transmission among IDUs and to evaluate the potential
prevention impact of harm reduction interventions on HCV prevalence.

211-

Two of these studies also assessed the impact on HIV prevalence.
212,

Three of the studies used a dynamic model, allowing for entry of new
injectors in the system or leave of the system because of death or
cessation of injecting.

211-213
One study used a static model based on the

current level of IDUs in the studied population and therefore did not show
the potential spread of the epidemic over time.

Population

Target population was active IDU in all studies. No more description was
given except in the study of Vickerman et al.
made between new IDUs (<1 year) and older IDUs (>1 year) and between
IDUs with lower or higher frequency of syringe sharing.

Model structure and parameterization

Each study highlighted the great uncertainty around parameters of their
model, especially for behavioural parameters (based mostly on self
reported behaviour). Moreover heterog
taken into account (except partially in the model of Vickerman et al.

Important parameters such as the proportion of IDUs who shared syringes
varied across the studies (40-54% in the study of Hutchinson et al.
15-20% in the Study of Kwon et al.
of the country setting and of prevention measures implemented. They are
therefore not transferable to the Belgian setting.

Outcomes

Because results of these studies were specific to the setting of the country
analysed, only general conclusions were reported. A detail of the results
can be found in appendix 2.1.2.

Studies showed that current harm reduction interventions were effective in
the control of HIV

212, 214
but not in the control of HCV transmission among

IDUs.
211-214

Different suggestions to reduce HCV prevale
were highlighted:

 Interventions should target all IDUs (and not only high risk IDUs), reach
IDUs within 12 months of injecting and be sustained for many years.

 Interventions should especially focus on the reduction of the number of
partners, the proportions of IDUs who share syringes, and/or the
frequency of syringe sharing.

211-214
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Three of the studies used a dynamic model, allowing for entry of new
injectors in the system or leave of the system because of death or

One study used a static model based on the
tudied population and therefore did not show

the potential spread of the epidemic over time.
214

Target population was active IDU in all studies. No more description was
given except in the study of Vickerman et al.

213
where a distinction was

made between new IDUs (<1 year) and older IDUs (>1 year) and between
r or higher frequency of syringe sharing.

Model structure and parameterization

Each study highlighted the great uncertainty around parameters of their
model, especially for behavioural parameters (based mostly on self -
reported behaviour). Moreover heterogeneity of risk behaviour was not
taken into account (except partially in the model of Vickerman et al.

213

Important parameters such as the proportion of IDUs who shared syringes
54% in the study of Hutchinson et al.

211
and

20% in the Study of Kwon et al.
214

). These parameters are dependant
of the country setting and of prevention measures implemented. They are

to the Belgian setting.

Because results of these studies were specific to the setting of the country
analysed, only general conclusions were reported. A detail of the results

reduction interventions were effective in
in the control of HCV transmission among

Different suggestions to reduce HCV prevalence among IDUs

Interventions should target all IDUs (and not only high risk IDUs), reach
IDUs within 12 months of injecting and be sustained for many years.

213

Interventions should especially focus on the reduction of the number of
partners, the proportions of IDUs who share syringes, and/or the

214
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However, even if these interventions would permit to reduce HCV
prevalence, thousand of people will continue to be HCV infected and
additional measures are needed.

3.1.3.2. Treatment as primary prevention

Study design

Three publications have utilized theoretical mathematical models to
evaluate the potential prevention impact of HCV antiviral treatment on HCV
prevalence among injecting drug users.

215-217
A comparison of the models

can be found in Table 3.3.

Table 3.3 : Summary of the effectiveness models on the treatment of
IDUs as prevention of HCV infection

Zeiler et al.
2010217 Martin et al. 2011a

Target population

Current IDUs;
Current IDUs

on/off methadone
maintenance

therapy

Current IDUs

Country Australia UK

Baseline HCV
prevalence

60%
acute+chronic

20%, 40%, 60% chronic

Baseline
treatment rate

1% chronic HCV
infections per year

0%

Immunity

Yes, all who
spontaneously
clear or attain

treatment SVR.
Waning immunity.

Yes, 25% who
spontaneously clear or who

attain treatment SVR

Retreatment of
nonresponders

Yes Yes

Treatment term
Fixed proportion

of chronic
infections per year

Fixed proportion of chronic
infections per year; fixed

number of chronic inf
per year

Genotype
distribution

Mixed
genotype

50% genotype

genotype 2/3

Genotype
1 genotype 1

Hepatitis C: Screening and Prevention

However, even if these interventions would permit to reduce HCV
, thousand of people will continue to be HCV infected and

Three publications have utilized theoretical mathematical models to
antiviral treatment on HCV

A comparison of the models

Summary of the effectiveness models on the treatment of

Martin et al. 2011a216 Martin et al.
2011b215

Current IDUs Current IDUs

UK

20%, 40%, 60% chronic
20%, 40%, 60%

chronic

0%

Yes, 25% who
spontaneously clear or who

attain treatment SVR.
No

No

Fixed proportion of chronic
infections per year; fixed

number of chronic infections
per year

Fixed number of
chronic infections

per year

50% genotype
1, 50%

genotype 2/3
50% genotype1,
50% genotype

2/3100%
genotype 1

Zeiler et al.
2010217

Treatment SVR

50% (stated), 33%
effectively

modeled, see
Vickerman et al.

219

Time horizon
Long-term steady-

state

Treatment rate
needed for
eventual
eradication

60% prevalence:
56.5% annually

Proportion of
treatment which
should be
allocated to those
not in methadone
maintenance
programs

Assuming equal
adherence and
treating 60%

annually: 84%

Assuming 44%
adherence if not in
MMT and treating

60% annually:
50%

47

Martin et al. 2011a216 Martin et al.
2011b215

Mixed
genotype

62.5% (45%
genotype 1,

80% genotype
2/3)

62.5% (45%
genotype 1, 80%

genotype 2/3)
Genotype

1
45%

Long-term steady-state; 0-
100 years

5, 10, 20 years

Mixed
genotype

20%
prevalence:

Not examined

4% annually or
2 per 1000
annually

40%
prevalence:

10% annually
or 9 per 1000

annually

60%
prevalence:

25% annually
or 29 per 1000

annually

All
genotype

1

20%
prevalence:
5% annually

40%
prevalence:

13% annually

60%
prevalence:

34% annually

Not examined Not examined
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Zeiler et al.
2010217 Martin et al. 2011a

Short-term impact

60%
acute+chronic
prevalence:

treating 56.5%
annually halves

chronic
prevalence in 3.3
years and halves
acute prevalence

in 11.1 years.

40% chronic prevalence:
treating 2%, 4%, or 6%
annually could reduce

chronic prevalence within 20
years by over 15%, 33%, or

50%, respect

Model sensitivity

Baseline
prevalence most

sensitive to
infection rate and

exit rate.

Threshold level of treatment
needed for eradication most

sensitive to infection rate
and exit rate.

Model type

All three models used deterministic systems of ordinary differential
equations to model HCV transmission and treatment among current
injecting drug users.

Hepatitis C: Screening and Prevention

Martin et al. 2011a216 Martin et al.
2011b215

40% chronic prevalence:
treating 2%, 4%, or 6%
annually could reduce

chronic prevalence within 20
years by over 15%, 33%, or

50%, respectively.

20% chronic
prevalence:

annually treating
10 per 1000 IDU
results in a 16%,
30%, and 57%

reduction in
chronic

prevalence within
5, 10, and 20

years,
respectively.

40% chronic
prevalence:

treating 10 per
1000 IDUs

annually reduces
prevalence by

8% after 5 years,
and 22% after 20

years.

60% chronic
prevalence:

treating 10 per
1000 annually

reduces
prevalence by
9% after 20

years.

Threshold level of treatment
needed for eradication most

sensitive to infection rate
and exit rate.

Prevalence
reduction most

sensitive to
infection rate and

exit rate.

All three models used deterministic systems of ordinary differential
and treatment among current

Population

Target population was current IDU in all three studies. Zeiler et al.
examined allocating treatment to those enrolled or not enrolled in
methadone maintenance therapy (MMT).

Model structure and assumptions

All studies included the potential for reinfection after successful H
treatment. Discrepancies were found concerning the presence and
duration of immunity. Further, differences were found between whether the
model considered or neglected the acute HCV stage.

The model used in Zeiler et al.
217

infections, chronic HCV infections, treatment, and immunity. All who
spontaneously clear the acute infection, or who suc
the partial immune phase. Zeiler et al.
immune class and re-enter the susce
Those who fail treatment return to the chronic infection pool and can be
retreated. Those on treatment are assumed not to be infectious.

Martin et al. 2011a
216

tracked susceptible IDUs, chronic HCV infection
treatment, and immunity. Due to the relatively short duration of the acute
stage and the small proportion that spontaneously clear infection, the
number of HCV infections caused by IDU that cleared spontaneously was
assumed small, and neglected in the m
2010,

217
only 25% of those who spontaneously clear or attain SVR enter

an immune stage, which the authors assumed to be permanent (this
assumption is probably incorrect, see further). The remaining 75% return
to the susceptible stage. Those who f
infection pool and can be retreated. Those on treatment are assumed not
to be infectious.

216

Martin et al. 2011b
215

extended the 2011a model
compartment for treatment nonresponders, assuming those who fail
treatment cannot be retreated. Further, they conservatively assume no
immunity as they acknowledge the concept of sterilising immunity following
HCV infection is controversial, and a previous publication (Martin 2011a)
216

indicated the model projections were not sensitive to this stage.

Antiviral treatment term

Discrepancies were found relating to the mathematical formulation of the
treatment term. Zeiler et al. 2010

217
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Target population was current IDU in all three studies. Zeiler et al.
217

also
examined allocating treatment to those enrolled or not enrolled in
methadone maintenance therapy (MMT).

and assumptions

All studies included the potential for reinfection after successful HCV
treatment. Discrepancies were found concerning the presence and
duration of immunity. Further, differences were found between whether the
model considered or neglected the acute HCV stage.

included susceptible IDUs, acute HCV
infections, chronic HCV infections, treatment, and immunity. All who
spontaneously clear the acute infection, or who succeed treatment enter
the partial immune phase. Zeiler et al.

217
assumed IDUs could leave the

enter the susceptible class due to waning immunity.
Those who fail treatment return to the chronic infection pool and can be
retreated. Those on treatment are assumed not to be infectious.

tracked susceptible IDUs, chronic HCV infections,
treatment, and immunity. Due to the relatively short duration of the acute
stage and the small proportion that spontaneously clear infection, the
number of HCV infections caused by IDU that cleared spontaneously was
assumed small, and neglected in the model. In contrast to Zeiler et al.

only 25% of those who spontaneously clear or attain SVR enter
an immune stage, which the authors assumed to be permanent (this
assumption is probably incorrect, see further). The remaining 75% return
to the susceptible stage. Those who fail treatment return to the chronic
infection pool and can be retreated. Those on treatment are assumed not

extended the 2011a model
216

to include a
compartment for treatment nonresponders, assuming those who fail
treatment cannot be retreated. Further, they conservatively assume no
immunity as they acknowledge the concept of sterilising immunity following

troversial, and a previous publication (Martin 2011a)
indicated the model projections were not sensitive to this stage.

Discrepancies were found relating to the mathematical formulation of the
implemented treating a fixed proportion
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of chronic infections per year. Martin 2011a
216

terms: treating a fixed proportion of chronic infections per year, and also
treating a fixed number of chronic infections per year. Martin 2011b
modelled treating a fixed number of chronic IDUs annually. The use of
different treatment terms is important in explaining some
in model conclusions. In a model with a fixed proportion treated per year,
fewer IDUs are treated over time as the prevalence is driven down. In the
fixed number of treatments per year scenario then as the prevalence is
reduced, a greater proportion of chronic infected are treated over time.

Model parameterization

Epidemiological parameters

Exit rates (cessation of drug injection or death) of 0.083 (Zeiler et al.
2010)

217
and 0.085 (Martin et al. 2011a

216
and 2011b

used. Infection rates were fit to baseline chronic
probability of spontaneous clearance of 0.25 (Zeiler et al. 2010)
0.26 (Martin et al. 2011a

216
and 2011b

215
) was used.

Substantial discrepancies were found among studies concerning the
proportion of those becoming immune, and the duration of immunity. Zeiler
at al.

217
assumed 100% of those who spontaneously clear or attain

enter the immune phase, with a waning immunity of 0.25 per year. Martin
et al. 2011a

216
assumed 25% of those who spontaneously clear or attain

SVR enter a permanent immune phase. Martin et al. 2011b
0% transition to immunity, however an uncertainty analysis showed varying
the proportion transitioning to immunity from 0 to 50% had little impact on
the results.

An acute phase of 6 months was used in Zeiler et al.,
phase was modelled in Martin et al. 2011a

216
and 2011b

In the two-group model, Zeiler et al.
217

assumed an average duration in
and out of methadone maintenance therapy of 8 and 12 months,
respectively. Zeiler et al.

217
assumed no reduction in HCV risk or

transmission while on methadone maintenance therapy.

Sustained viral response rates and treatment duration

Discrepancies were found among studies on the average treatment
sustained viral response rate. Zeiler et al.

217
claimed to use a 50% SVR

rate, along with a treatment duration of 18 weeks for nonresponders and

Hepatitis C: Screening and Prevention

examined two treatment
terms: treating a fixed proportion of chronic infections per year, and also

ed number of chronic infections per year. Martin 2011b
215

only
modelled treating a fixed number of chronic IDUs annually. The use of
different treatment terms is important in explaining some of the differences
in model conclusions. In a model with a fixed proportion treated per year,
fewer IDUs are treated over time as the prevalence is driven down. In the
fixed number of treatments per year scenario then as the prevalence is

ter proportion of chronic infected are treated over time.

Exit rates (cessation of drug injection or death) of 0.083 (Zeiler et al.
and 2011b

215
) per year were

used. Infection rates were fit to baseline chronic prevalences. A
probability of spontaneous clearance of 0.25 (Zeiler et al. 2010)

217
and

) was used.

Substantial discrepancies were found among studies concerning the
f those becoming immune, and the duration of immunity. Zeiler

assumed 100% of those who spontaneously clear or attain SVR
enter the immune phase, with a waning immunity of 0.25 per year. Martin

assumed 25% of those who spontaneously clear or attain
SVR enter a permanent immune phase. Martin et al. 2011b

215
assumed

0% transition to immunity, however an uncertainty analysis showed varying
the proportion transitioning to immunity from 0 to 50% had little impact on

An acute phase of 6 months was used in Zeiler et al.,
217

and no acute
and 2011b

215
.

assumed an average duration in
and out of methadone maintenance therapy of 8 and 12 months,

assumed no reduction in HCV risk or
transmission while on methadone maintenance therapy.

Sustained viral response rates and treatment duration

were found among studies on the average treatment
claimed to use a 50% SVR

rate, along with a treatment duration of 18 weeks for nonresponders and

36 weeks for responders. However, a commentary by Vickerman
noted that the use of differential exit rates by response led to an effectiv
SVR rate of 33%. Martin et al. 2011a
success rates of 45% for genotype 1 and 80% for genotype 2. Hence, in
their mixed genotype scenario (50% genotype 1, 50% geno
SVR rate of 62.5% was used, but was varied in the sensitivity analysis.

Baseline prevalence

Zeiler et al.
217

defined baseline prevalence as including acute+chronic
infections, and examined a baseline acute+chronic prevalence of 60%.
Martin et al. 2011a

216
and 2011b

including chronic infections only, and examined scenarios of 20%,
and 60% baseline chronic prevalence.

Baseline treatment rate

Zeiler at al.
217

modelled a 1% annual baseline treatment rate
infected IDUs, while Martin et al.
treatment at baseline.

Time horizon

Time horizon of the models spanned from 5 years to long
state, this means the model is run until an equilibrium is achieved

Genotype distribution

Martin et al. 2011a
216

examined two genotype scenarios: a mixed genotype
of 50% genotype 1 and 50% genotype 2/3, and also an all genotype 1
scenario. The baseline case in Martin 2011b
scenario of 50% genotype 1 and 50% genotype 2/3. Zeiler et al.
specify a genotype distribution.

Outcomes

Treatment rate needed for eradication

Discrepancies were found among studies on the treatment rates needed to
eradicate HCV at similar baseline chroni
concluded that annually treating 56.5% chronic infections per year would
eradicate HCV at the 60% baseline acute+chronic
Uncertainty of the necessary treatment rate was not handled
probabilistic sensitivity analysis. However, a commentary by Vickerman et
al

219
notes that the use of differential exit rates from treatment means that
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36 weeks for responders. However, a commentary by Vickerman et al.
220

noted that the use of differential exit rates by response led to an effective
2011a

216
and 2011b

215
used treatment

success rates of 45% for genotype 1 and 80% for genotype 2. Hence, in
their mixed genotype scenario (50% genotype 1, 50% genotype 2), an
SVR rate of 62.5% was used, but was varied in the sensitivity analysis.

defined baseline prevalence as including acute+chronic
infections, and examined a baseline acute+chronic prevalence of 60%.

and 2011b
215

defined baseline prevalence as
including chronic infections only, and examined scenarios of 20%, 40%,

baseline chronic prevalence.

modelled a 1% annual baseline treatment rate of chronically
et al. 2011a

216
and 2011b

215
assumed no

Time horizon of the models spanned from 5 years to long-term steady
, this means the model is run until an equilibrium is achieved.

examined two genotype scenarios: a mixed genotype
of 50% genotype 1 and 50% genotype 2/3, and also an all genotype 1
scenario. The baseline case in Martin 2011b

215
was a mixed genotype

50% genotype 2/3. Zeiler et al.
217

did not

Treatment rate needed for eradication

Discrepancies were found among studies on the treatment rates needed to
eradicate HCV at similar baseline chronic prevalences. Zeiler et al.

217

concluded that annually treating 56.5% chronic infections per year would
HCV at the 60% baseline acute+chronic prevalence scenario.

ncertainty of the necessary treatment rate was not handled by a
However, a commentary by Vickerman et

notes that the use of differential exit rates from treatment means that
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any cohort of IDUs on treatment experience treatment failure at a fast
rate than treatment success, resulting in an effective 33% treatment SVR
rate, instead of the intended 50%. With this mistake corrected, Vickerman
et al

219
predict a required treatment rate for eradication of just under 40

chronic infections per year, instead of the 56.5% claimed by Zeiler et al.

Martin et al. 2011a
216

concluded annually treating 25% infections per year,
or 29 per 1000 IDU, would eradicate HCV in the 60% prevalence scenario
(using a 62.5% SVR rate). The predicted necessary treatment is lower due
to the use of a higher SVR rate (62.5% in Martin et al. 2011a,
Vickerman et al.

219
, 33% Zeiler et al.

217
) and also the dif

prevalence (60% acute+chronic prevalence in Zeiler et al.
Vickerman et al.

219
, 60% chronic prevalence in Martin et al. 2011a

2011b
215

). Uncertainty in the necessary treatment rate was handled in a
univariate sensitivity analysis, but not a probabilistic sensitivity analysis.

Short-term impact of treatment

Due to the discrepancies in treatment term (proportional vs. fixed),
treatment rates, and baseline prevalences examined, a comparison
between study results of the short-term impact w
al.

217
found that annually treating 56.5% in the 60%

prevalence setting halves chronic prevalence in 3.3 years and halves
acute prevalence in 11.1 years.

Martin et al. 2011a
216

concluded that in a 40% chronic
annually treating 2%, 4%, or 6% could reduce chronic prevalence within 20
years by over 15%, 33%, or 50%, respectively.

Martin et al. 2011b
215

used a treatment term where a fixed number of
chronic infections are treated annually, and concluded that for an IDU
population with 20% chronic prevalence, treating 5, 10, 20, or 40 per 1000
IDU annually results in a 15%, 30%, 62%, or 72% reduction in prevalence,
respectively, after 10 years. Annually treating 10
16%, 30%, and 57% reduction in prevalence within 5, 10, and 20 years,
respectively. For an IDU population of 40%, expected prevalence
reductions are at most halved as compared to the 20% scenario, and
quartered for 60% prevalence. At 40% chronic prevalence, treating 10 per
1000 IDUs annually reduces prevalence by 8% after 5 years, and 22%
after 20 years. At 60% chronic prevalence, treating 10 per 1000 annually
reduces prevalence by 9% after 20 years.
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any cohort of IDUs on treatment experience treatment failure at a faster
rate than treatment success, resulting in an effective 33% treatment SVR

With this mistake corrected, Vickerman
predict a required treatment rate for eradication of just under 40%

chronic infections per year, instead of the 56.5% claimed by Zeiler et al.
217

.

concluded annually treating 25% infections per year,
or 29 per 1000 IDU, would eradicate HCV in the 60% prevalence scenario

The predicted necessary treatment is lower due
in et al. 2011a,

216
50% in

) and also the difference in baseline
prevalence (60% acute+chronic prevalence in Zeiler et al.

217
and

, 60% chronic prevalence in Martin et al. 2011a
216

and
necessary treatment rate was handled in a

univariate sensitivity analysis, but not a probabilistic sensitivity analysis.

term (proportional vs. fixed),
alences examined, a comparison

term impact was impossible. Zeiler et
that annually treating 56.5% in the 60% acute+chronic

prevalence setting halves chronic prevalence in 3.3 years and halves

chronic prevalence setting,
chronic prevalence within 20

used a treatment term where a fixed number of
concluded that for an IDU

population with 20% chronic prevalence, treating 5, 10, 20, or 40 per 1000
IDU annually results in a 15%, 30%, 62%, or 72% reduction in prevalence,

0 per 1000 IDU results in a
, 30%, and 57% reduction in prevalence within 5, 10, and 20 years,

respectively. For an IDU population of 40%, expected prevalence
reductions are at most halved as compared to the 20% scenario, and

prevalence, treating 10 per
IDUs annually reduces prevalence by 8% after 5 years, and 22%

prevalence, treating 10 per 1000 annually

Treatment subpopulation targeting

Zeiler et al.
217

concluded that with an annual treatment rate of 60%, the
majority of treatment should be targeted to those n
maintenance therapy, unless adherence in those not enrolled in MMT is
less than 44% as compared to those enrolled in MMT. No sensitivity
analysis was performed on this result.
insufficient explanation and detail is given regarding this result.
clear whether the finding results from less IDUs being treated when MMT
is targeted, possibly because of fewer IDUs being on MMT, or whether
less impact is achieved per IDU treated in the MMT population (Vickerman
et al.

219
). Attempts to replicate this result have failed (Martin NK,

unpublished work). Martin et al. 2011a
allocation between separate subpopulations.

Sensitivity analyses

Despite using different outcome measures for the sensitivity analysis
(baseline chronic prevalence in Zeiler et al.
for eradication Martin et al. 2011a

216

et al. 2011b
215

), the models were consistently found to be most sensitive to
exit rate and infection rate.

Conclusions

Discrepancies among the results of the mathematical models of antivi
treatment for HCV prevention among injecting drug users appear, with
differences in SVR rates resulting in substantial differences in predicted
necessary treatment rates for eradication and short
projections. The limitations of the studies

 No reliable data on the SVR rates for current injectors, especially in
comparison to that found in Belgium.

 No reliable data on the presence and duration of immunity for current
injectors.

 Discrepancies in the baseline chronic p
found in Belgium.

 Discrepancies between baseline treatment rates compared to that
found in Belgium.

 Assumption across the studies that no chronic infections are entering
the country from abroad, which may be different to the Belg
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concluded that with an annual treatment rate of 60%, the
majority of treatment should be targeted to those not on methadone
maintenance therapy, unless adherence in those not enrolled in MMT is
less than 44% as compared to those enrolled in MMT. No sensitivity
analysis was performed on this result. Vickerman et al.

219
notes that

insufficient explanation and detail is given regarding this result. It is not
clear whether the finding results from less IDUs being treated when MMT
is targeted, possibly because of fewer IDUs being on MMT, or whether

U treated in the MMT population (Vickerman
). Attempts to replicate this result have failed (Martin NK,

2011a
216

and 2011b
215

did not examine
allocation between separate subpopulations.

Despite using different outcome measures for the sensitivity analysis
prevalence in Zeiler et al.,

217
treatment threshold needed

216
, relative prevalence reduction Martin

), the models were consistently found to be most sensitive to

Discrepancies among the results of the mathematical models of antivi ral
treatment for HCV prevention among injecting drug users appear, with
differences in SVR rates resulting in substantial differences in predicted
necessary treatment rates for eradication and short-term impact
projections. The limitations of the studies pertained to the following:

reliable data on the SVR rates for current injectors, especially in
comparison to that found in Belgium.

reliable data on the presence and duration of immunity for current

Discrepancies in the baseline chronic prevalence compared to that

Discrepancies between baseline treatment rates compared to that

Assumption across the studies that no chronic infections are entering
the country from abroad, which may be different to the Belgian setting.
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 Lack of incorporation of heterogeneity with respect to HCV risk and
treatment accessibility across the population (genotype distribution,
age, high/low risk injectors) as well as across an injecting career (times
in/out prison or homeless).

In view of those limitations, no specific and reliable
to the Belgian situation can be drawn from the current studies. More
projections specifically adapted to the Belgian setting are needed
be found in section 3.4.

3.2. Review of the cost-effectiveness literature

3.2.1. Methods

3.2.1.1. Literature search strategy

The research question for this current review is:

 What is the evidence on the cost-effectiveness
measures to reduce transmission of HCV infection

In a first stage, the HTA reports and systematic reviews identified in
section 3.1. were analysed to collect pertinent reviews of economic
evaluations. Full economic evaluations (see appendix 1.2.1) analysing the
impact of primary prevention on the spread of hepatitis C among IDUs
were then searched. The NHS EED, Medline, E
databases were consulted up to July 2011. No restriction on the time
period was imposed. Reference lists of the selected studies were checked
for additional relevant citations.

The keywords used and the results are detailed in appendix
main search terms were:

 Hepatitis C;

 Primary prevention OR Treatment;

 IDUs; and

 Cost.

3.2.1.2. Selection criteria

All retrieved references were assessed against pre
criteria (in terms of population, intervention, outcomes,
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Lack of incorporation of heterogeneity with respect to HCV risk and
treatment accessibility across the population (genotype distribution,
age, high/low risk injectors) as well as across an injecting career (times

no specific and reliable conclusion with respect
can be drawn from the current studies. More

projections specifically adapted to the Belgian setting are needed, and can

effectiveness literature

ess of primary prevention
HCV infection among IDUs?

and systematic reviews identified in
were analysed to collect pertinent reviews of economic

Full economic evaluations (see appendix 1.2.1) analysing the
impact of primary prevention on the spread of hepatitis C among IDUs

The NHS EED, Medline, Embase, and Econlit
No restriction on the time

period was imposed. Reference lists of the selected studies were checked

The keywords used and the results are detailed in appendix 2.2.1. The

All retrieved references were assessed against pre-defined selection
criteria (in terms of population, intervention, outcomes, and design –Table

3.4) in a two-step procedure: initial assessment of the title, abstract and
keywords; followed by full-text assessm

Table 3.4 : HCV prevention in IDUs
Selection criteria

Inclusion criteria

Population IDUs

Intervention Primary prevention:

 Needle or syringe exchange
 Opiate replacement therapy
 Provision of injecting paraphernalia
 Bleach disinfectant
 Behavioural interventions
 Drug consumption rooms
 Treatment used as a way to avoid the

development of disease

 Expanded harm reduction (where the harm
reduction interventions of needle exchange,
opiate replacement, etc. was not evaluated
independently)

Outcomes Cost per HCV case avoided, cost/LYG or cost/QALY

Design Full economic evaluations

All kinds of IDUs were retained (current IDUs, IDUs under opiate
replacement therapy, no specification). Studies that did not include the
impact on HCV incidence or prevalence were excluded

Full economic evaluations reporting long
of cost per life-year gained (cost/LYG) or cost per quality
gained (cost/QALY) were retained. Moreover,
prevention measures aimed to reduce HCV
reporting a cost per HCV case avoided were also retained.

One study assessed the impact of a hypothetical vaccine against HCV
(effectiveness only based on assumptions). Because no vaccine is
currently available for HCV, this study was excluded.
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step procedure: initial assessment of the title, abstract and
text assessment of the selected references.

HCV prevention in IDUs – Cost-effectiveness studies -

Exclusion criteria

Non IDUs

Needle or syringe exchange
Opiate replacement therapy
Provision of injecting paraphernalia

interventions
Drug consumption rooms
Treatment used as a way to avoid the
development of disease

Expanded harm reduction (where the harm
reduction interventions of needle exchange,
opiate replacement, etc. was not evaluated

No intervention,
secondary
prevention (e.g.
screening), tertiary
prevention (except
meta-analysis and
systematic reviews
on the treatment of
IDUs) or quaternary
prevention.

Vaccination.

Cost per HCV case avoided, cost/LYG or cost/QALY Other outcomes

Other designs (see
appendix 1.2.1)

All kinds of IDUs were retained (current IDUs, IDUs under opiate
replacement therapy, no specification). Studies that did not include the
impact on HCV incidence or prevalence were excluded.

reporting long-term cost-effectiveness in terms
year gained (cost/LYG) or cost per quality-adjusted life-year

gained (cost/QALY) were retained. Moreover, because the analysed
prevention measures aimed to reduce HCV incidence/prevalence, studies
reporting a cost per HCV case avoided were also retained.

One study assessed the impact of a hypothetical vaccine against HCV
(effectiveness only based on assumptions). Because no vaccine is

tudy was excluded.
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3.2.1.3. Data extraction and quality assessment strategies

The selected full economic evaluations were critically assessed and
summarized in data extraction sheets (see appendix
these studies was then assessed narratively.

3.2.1.4. Quantity of research available

After excluding 59 duplicates, 197 unique citations were identified from the
databases. Hand searching allowed us to identify
223

Of this total of 200 references, 183 did not meet
based on title and abstract evaluation. Among the
full-text assessment, 9 did not meet the outcome criteria,
did not meet the population criteria,

230
and 2 did not meet the intervention

criteria.
231, 232

Finally, 5 full economic evaluations were identified: 4 on
harm reduction measures

221, 223, 233, 234
and 1 on the treatment of IDUs.

An additional study on the treatment of IDUs was found after the timing of
our search strategy [accepted for publication in September 2011] and was
added.

236
The flow chart of this selection process is

2.2.1.

3.2.2. Overview of the economic evaluations on harm reduction
measures

Because of limited evidence on the effectiveness of harm reduction
measures on HCV incidence, economic evaluations on this topic were only
summarized (no full description as in section on screening).

Vickerman et al.
223

analysed the cost-effectiveness of interventions
related to needle and syringe programs (NSP) for IDUs for a 20
period. They adopted the societal perspective. Three kinds of interventions
were investigated, i.e. interventions that improve the coverage of
distribution, interventions that increase participation to opiate substitution
therapy (OST) and interventions that increas
treatment. Two areas were investigated, i.e. Bristol with HCV prevalence
among IDUs of 64.9% (57.8-71.4%) and Teesside with HCV prevalence
among IDUs of 26.8% (20.7-33.5%). Authors concluded that i
to increase syringe coverage could be cost-effective
with low HCV prevalence) if the associated intervention costs
and that interventions to increase participation to
likely to be cost-effective. However, these results
impact on HIV infection. The analysis showed that improving the coverage
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Data extraction and quality assessment strategies

The selected full economic evaluations were critically assessed and
summarized in data extraction sheets (see appendix 1.2.4). The quality of

unique citations were identified from the
databases. Hand searching allowed us to identify 3 additional citations.

221-

did not meet the inclusion criteria
the 17 citations retained for

not meet the outcome criteria,
131, 209, 222, 224-229

1
did not meet the intervention

Finally, 5 full economic evaluations were identified: 4 on
and 1 on the treatment of IDUs.

235

An additional study on the treatment of IDUs was found after the timing of
our search strategy [accepted for publication in September 2011] and was

of this selection process is presented in appendix

ions on harm reduction

Because of limited evidence on the effectiveness of harm reduction
measures on HCV incidence, economic evaluations on this topic were only
summarized (no full description as in section on screening).

effectiveness of interventions
elated to needle and syringe programs (NSP) for IDUs for a 20-year

period. They adopted the societal perspective. Three kinds of interventions
were investigated, i.e. interventions that improve the coverage of syringe

participation to opiate substitution
increase participation in HCV

Two areas were investigated, i.e. Bristol with HCV prevalence
71.4%) and Teesside with HCV prevalence

33.5%). Authors concluded that interventions
effective (especially in area

if the associated intervention costs were modest
n to OST programs were
s were mostly due to their

he analysis showed that improving the coverage

of syringe distribution and the participation to OST
significant impact on HIV but not on HCV incidence. Moreover, the quality
of effectiveness data used was poor and uncertainty of these parameters
was not sufficiently handled by a probabilistic sensitivity analysis. As
recognized by the authors, more data from RCT are ne
be noted that this study analysed interventions improving current NSP
compared to current NSP without these interventions (and not NSP
compared to no program).

Health Outcomes International
221

NSP compared to no program. It was not possible to separate the effects
of implementation of NSPs from othe
the studied countries. Because NSP was often associated with other
measures such as OST, the impact of NSP is therefore overestimated and
the intervention should be considered as harm reduction measures
globally. Results were presented in terms of net present value (NPV) of the
investment in NSP (present value of the cost of NSP
HCV and HIV treatment costs avoided thanks to NSP). Although different
discount rate were used in their analysis (0%; 3% and 5%
undiscounted resuts on the impact of the intervention on HCV could be
retrieved from the study.

During the time frame of the study (20 years), the present value of NSP
cost was superior to the present value of HCV treatment costs avoided
(NPV: -$132 million). However, if HCV treatment costs over the life of the
avoided cases was considered, the NPV of investment in NSP became
positive (NPV: $632 million). Taken into account the impact on HIV, the
NPV increased to $6876 million over the life of the
assessed the impact on the quality of life, with an NPV varying from 32
QALYs (discount rate of 5%) to 119
HCV and from 138 072 QALYs (discount rate of 5%) to 715
(discount rate of 0%) for HIV. However, even if NSP was considered a
dominant strategy compared to no intervention, results were again mostly
due to the impact on HIV. Moreover,
ecological study. The design was therefore of poor quality and resulted
lot of bias. Uncertainty of the parameters was also not sufficiently handled
(or not reported), especially for HCV parameters.

Bayoumi et al
233

assessed the cost
facility compared to other interventions such as needle exchange
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of syringe distribution and the participation to OST programs had a
act on HIV but not on HCV incidence. Moreover, the quality

of effectiveness data used was poor and uncertainty of these parameters
was not sufficiently handled by a probabilistic sensitivity analysis. As
recognized by the authors, more data from RCT are needed. It should also
be noted that this study analysed interventions improving current NSP
compared to current NSP without these interventions (and not NSP

221
analysed the cost-effectiveness of

t was not possible to separate the effects
of NSPs from other prevention measures performed in

the studied countries. Because NSP was often associated with other
measures such as OST, the impact of NSP is therefore overestimated and
the intervention should be considered as harm reduction measures

were presented in terms of net present value (NPV) of the
investment in NSP (present value of the cost of NSP – present value of
HCV and HIV treatment costs avoided thanks to NSP). Although different
discount rate were used in their analysis (0%; 3% and 5%), only
undiscounted resuts on the impact of the intervention on HCV could be

During the time frame of the study (20 years), the present value of NSP
cost was superior to the present value of HCV treatment costs avoided

32 million). However, if HCV treatment costs over the life of the
avoided cases was considered, the NPV of investment in NSP became
positive (NPV: $632 million). Taken into account the impact on HIV, the
NPV increased to $6876 million over the life of the cases. They also
assessed the impact on the quality of life, with an NPV varying from 32 207
QALYs (discount rate of 5%) to 119 992 QALYs (discount rate of 0%) for

072 QALYs (discount rate of 5%) to 715 245 QALYs
HIV. However, even if NSP was considered a

dominant strategy compared to no intervention, results were again mostly
due to the impact on HIV. Moreover, effectiveness data came from an
ecological study. The design was therefore of poor quality and resulted in a

Uncertainty of the parameters was also not sufficiently handled
(or not reported), especially for HCV parameters.

assessed the cost-effectiveness of a supervised injection
facility compared to other interventions such as needle exchange
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programs and methadone maintenance treatment without such supervised
facility. Three effects of this facility were taken into acc
decreased needle sharing (= base case; odds ratio: 0.30)
use of safer practices during shared injections (odds ratio: 2.70)
increased referral to methadone maintenance treatment
1.84). Authors concluded that the supervised injection facility was a
dominant strategy (less costly and more effective) compared to other
interventions for a 10-year period (Base case: -$37
However, the result was again mostly due to the impact on HIV. Indeed,
the cost per HIV case averted was estimated to $20
while the cost per HCV case averted was estimated to $444
(undiscounted). Moreover, the quality of effectiveness data used was poor
and uncertainty of these parameters was not suffi
sensitivity analysis.

Pollack et al
234

was the only cost-effectiveness analysis that asses
impact of NSP for IDUs on HCV incidence without tak
impact on HIV incidence. Authors concluded that
incidence and prevalence among IDUs, NSP were
>$1 000 000 per HCV infection averted within the range of observed HCV
prevalence in high-risk populations). However, the quality of effectiveness
data used was poor and uncertainty of the model
sufficiently handled in the sensitivity analysis.

3.2.3. Overview of the economic evaluations on treatment of IDUs

Sheerin et al.
235

assessed the cost-effectiveness of HCV treatment of
IDUs on methadone maintenance therapy (MMT) for a lifelong period.
They compared four strategies:

 No Methadone maintenance therapy (MMT) and no HCV treatment

 MMT and no HCV treatment

 MMT and HCV treatment with interferon + ribavirin

 MMT and HCV treatment with pegylated interferon + ribavirin

Authors concluded that compared to no MMT and no HCV treatment, MMT
alone and MMT combined with HCV treatment were cost
strategies (<NZ$50 000/LYG). However, the quality of eff
was poor and the uncertainty of parameters was not sufficiently handled in
the sensitivity analysis.
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programs and methadone maintenance treatment without such supervised
facility. Three effects of this facility were taken into account: i.e. a

odds ratio: 0.30); an increased
use of safer practices during shared injections (odds ratio: 2.70) and an
ncreased referral to methadone maintenance treatment (MMT) (odds ratio:

that the supervised injection facility was a
dominant strategy (less costly and more effective) compared to other

$37 866 and +1326 LYG).
However, the result was again mostly due to the impact on HIV. Indeed,

cost per HIV case averted was estimated to $20 100 (undiscounted)
while the cost per HCV case averted was estimated to $444 500

the quality of effectiveness data used was poor
and uncertainty of these parameters was not sufficiently handled in the

effectiveness analysis that assessed the
on HCV incidence without taking into account the

impact on HIV incidence. Authors concluded that in terms of HCV
were not cost-effective (i.e.

000 per HCV infection averted within the range of observed HCV
the quality of effectiveness

data used was poor and uncertainty of the model parameters was not

Overview of the economic evaluations on treatment of IDUs

ffectiveness of HCV treatment of
IDUs on methadone maintenance therapy (MMT) for a lifelong period.

No Methadone maintenance therapy (MMT) and no HCV treatment

ribavirin

MMT and HCV treatment with pegylated interferon + ribavirin

Authors concluded that compared to no MMT and no HCV treatment, MMT
alone and MMT combined with HCV treatment were cost-effective

000/LYG). However, the quality of effectiveness data
was poor and the uncertainty of parameters was not sufficiently handled in

The study of Vickerman et al.
223

assessed the impact of increasing participation rates of IDUs to HCV
treatment. They assumed that 52% of treated p
treatment (taking into account incomplete compliance). The SVR rate and
compliance was not varied according to whether patients were under MMT
(45.4% in Bristol and 77.5% in Teesside) or not. They concluded that such
kind of intervention is likely to be cost
treated (10% per year or more compared to <0.9% in Teesside and 2.43%
in Bristol without the intervention). At a willingness to pay of
£30 000/QALY, an additional cost of £4429 for the inte
acceptable in Bristol. However, evidence to support the effectiveness of
such intervention was limited and the uncertainty of parameters was not
sufficiently handled in the sensitivity analysis. Moreover, they focused on
the cost-effectiveness of the intervention to increase participation rates to
HCV treatment and not on HCV treatment itself compared to no treatment.

Finally, Martin et al.
236

performed a dynamic mathematical model of HCV
transmission and disease progression to examine the cost
providing antiviral treatment for IDUs compared to treating ex/non
no treatment. Three baseline scenario of chronic hepatitis C prevalence
amongst IDUs were analysed, i.e. 20%, 40%, and 60%. With a baseline
chronic prevalence setting of 20% and 40%, treating IDUs was
cost-effective option, with ICERs compared to no treatment of £521/QALY
(95%CI: dominant-£1,839) and £2539/QALY (95%CI: £1,262
respectively. However, with a baseline prevalence of 60%, treating ex/non
IDUs was slightly more likely to be th
(probability to be cost-effective around 60% for a willingness to pay
threshold of £20 000/QALY) and treating IDUs was dominated due to high
reinfection. Results are therefore highly dependent of HCV prevalence and
a prevalence of 60% may be the more realistic scenario
Authors also highlighted the great
such as SVR rate for active IDUs in the community, utility values related to
IDUs and ex-IDUs and lifespan. M
needed. The heterogeneity in infection risk and treatment acceptability
should also be taken into account.
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described in the previous section also
the impact of increasing participation rates of IDUs to HCV

treatment. They assumed that 52% of treated patients were cured by the
treatment (taking into account incomplete compliance). The SVR rate and
compliance was not varied according to whether patients were under MMT
(45.4% in Bristol and 77.5% in Teesside) or not. They concluded that such

vention is likely to be cost-effective if sufficient patients were
treated (10% per year or more compared to <0.9% in Teesside and 2.43%
in Bristol without the intervention). At a willingness to pay of

000/QALY, an additional cost of £4429 for the intervention would be
acceptable in Bristol. However, evidence to support the effectiveness of
such intervention was limited and the uncertainty of parameters was not
sufficiently handled in the sensitivity analysis. Moreover, they focused on

eness of the intervention to increase participation rates to
HCV treatment and not on HCV treatment itself compared to no treatment.

performed a dynamic mathematical model of HCV
transmission and disease progression to examine the cost-effectiveness of

atment for IDUs compared to treating ex/non-IDUs or
scenario of chronic hepatitis C prevalence

amongst IDUs were analysed, i.e. 20%, 40%, and 60%. With a baseline
chronic prevalence setting of 20% and 40%, treating IDUs was the most

with ICERs compared to no treatment of £521/QALY
£1,839) and £2539/QALY (95%CI: £1,262-£4,822)

. However, with a baseline prevalence of 60%, treating ex/non-
s slightly more likely to be the most cost-effective option

effective around 60% for a willingness to pay
000/QALY) and treating IDUs was dominated due to high

reinfection. Results are therefore highly dependent of HCV prevalence and
the more realistic scenario in Belgium.

uncertainty around several parameters
such as SVR rate for active IDUs in the community, utility values related to

IDUs and lifespan. More data for the Belgian setting are
The heterogeneity in infection risk and treatment acceptability
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3.2.4. Conclusions

Positive results of economic evaluations on harm reduction interventions
were mostly due to their impact on HIV. Studies reporting a cost per HCV
case averted showed that in terms of HCV prevalence and incidence, harm
reduction interventions were not cost-effective (>$400
averted). Concerning the treatment of IDUs, the potential cost
effectiveness will depend on the baseline HCV prevalence. Results of
these studies were not detailed in this report because
major limitations due to the lack of reliable effectiveness data and to the
fact that the wide uncertainty in the estimates was not suffi
More studies assessing interventions on active IDUs not on OST are
needed.

Key points

 The potential cost-effectiveness of harm reduction interventions
would mostly be due to their impact on HIV;

 More robust data are needed before drawing
the cost-effectiveness of harm reduction interventions in term of
HCV incidence/prevalence;

 More robust data are needed before drawing
the cost-effectiveness of treating IDUs as HCV prevention
measure for the Belgian setting;

 Studies on active IDUs not on OST are needed.

3.3. International comparison

3.3.1. Introduction and methods

The purpose of this chapter was to compare HCV prevention measures
among some selected countries. The same countries as in section
screening were chosen, i.e. Belgium, France, the Netherlands, Germany,
the United States and UK (including Scotland).

Information was obtained from:

 national official websites related to health care

 personal contacts with national official organisms related to health care

 INAHTA websites
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harm reduction interventions
s reporting a cost per HCV

case averted showed that in terms of HCV prevalence and incidence, harm
effective (>$400 000 per HCV case

averted). Concerning the treatment of IDUs, the potential cost -
end on the baseline HCV prevalence. Results of

these studies were not detailed in this report because they suffer from
due to the lack of reliable effectiveness data and to the

fact that the wide uncertainty in the estimates was not sufficiently handled.
More studies assessing interventions on active IDUs not on OST are

effectiveness of harm reduction interventions
would mostly be due to their impact on HIV;

drawing any conclusion on
harm reduction interventions in term of

drawing any conclusion on
treating IDUs as HCV prevention

Studies on active IDUs not on OST are needed.

HCV prevention measures
The same countries as in section 2.3 on

, the Netherlands, Germany,

elated to health care

personal contacts with national official organisms related to health care

For Belgium, no guidelines on the treatment of IDUs are published by
governmental authorities. We therefore used the guidelines published by
the Belgian association for the study of the liver, i.e. the most official
source.

60

3.3.2. Results

3.3.2.1. Opioid substitution treatment and needle and syringe
programs

Opioid substitution treatment and needle and syringe programs are
available in every investigated country. As information, Figure 3.1 shows
the evolution of the introduction of these prevention measures in the 27 EU
member state.

Figure 3.1: Introduction of opioid substitution tre
and syringe programs in the 27 EU Member States

Source: EMCCDA 2010
237

3.3.2.2. HCV treatment as prevention

As shown in Table 3.5, IDU is no longer a contra
An individual estimation of the benefit
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For Belgium, no guidelines on the treatment of IDUs are published by
governmental authorities. We therefore used the guidelines published by

e Belgian association for the study of the liver, i.e. the most official

Opioid substitution treatment and needle and syringe

Opioid substitution treatment and needle and syringe programs are
e in every investigated country. As information, Figure 3.1 shows

the evolution of the introduction of these prevention measures in the 27 EU

: Introduction of opioid substitution treatment and needle
and syringe programs in the 27 EU Member States

HCV treatment as prevention

As shown in Table 3.5, IDU is no longer a contra-indication for treatment.
An individual estimation of the benefit-risk together with an appropriate
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support (multidisciplinary follow-up, participation on OST, etc.) is
nevertheless usually advised.

Table 3.5 : Indications for the treatment of IDUs by country

Belgium60
 Persons in long-term complete remission (> 12 months), in long

term partial remission (e.g. on agonist therapy and/or in a
controlled environment, including occasional drug users), and
other persons in remission (e.g. who experimented with
substances for a very short period) may be e
treatment. They have to “understand the need for and actively
want HCV treatment, be able and willing to maintain close
monitoring and take the necessary measures for birth control
(contraception)”60

 Persons with either substance dependence or substance abuse
and who are not in remission will usually not be eligible for antiviral
treatment (general rule). Treatment could nevertheless be
considered in some case but the decision h
multidisciplinary treatment team together with the patient and be
based on individualized risk-benefit assessments.

 They have to be educated and informed, drug use counselling and
relapse prevention support should be available. If needed
psychiatric services should be easily accessible.

 Persons in partial remission or not in remission have to be
evaluated by a physician having an expertise in treating substance
users and by a psychiatrist and have to agree to be followed up in
a multidisciplinary setting.

 Patients not in remission “have to be advised and referred to start
a substitution therapy. Their social situation needs to be stabilised
as well before interferon treatment can be started.”

France238
 IDU is not a contra-indication for treatment

 IDUs should only be treated after a follow
team. The team should assess the psychological, relational and
social stability of the patient. The team should then determine the
need for a psychological follow-up and for the use of psychotropic
or not.

 New recommendations on the treatment of hepatitis C are
currently in process (publication date: June 2012).

Germany190
 IDU is not a contra-indication for treatment.

 Active IDUs should only be treated after an individual estimation of
benefit-risk. The treatment decision should take into account both
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up, participation on OST, etc.) is

Indications for the treatment of IDUs by country

e remission (> 12 months), in long-
term partial remission (e.g. on agonist therapy and/or in a
controlled environment, including occasional drug users), and
other persons in remission (e.g. who experimented with
substances for a very short period) may be eligible for antiviral
treatment. They have to “understand the need for and actively
want HCV treatment, be able and willing to maintain close
monitoring and take the necessary measures for birth control

Persons with either substance dependence or substance abuse
and who are not in remission will usually not be eligible for antiviral
treatment (general rule). Treatment could nevertheless be
considered in some case but the decision has to be made by a
multidisciplinary treatment team together with the patient and be

benefit assessments.

They have to be educated and informed, drug use counselling and
relapse prevention support should be available. If needed,
psychiatric services should be easily accessible.

Persons in partial remission or not in remission have to be
evaluated by a physician having an expertise in treating substance
users and by a psychiatrist and have to agree to be followed up in

Patients not in remission “have to be advised and referred to start
a substitution therapy. Their social situation needs to be stabilised
as well before interferon treatment can be started.”60

indication for treatment

IDUs should only be treated after a follow-up by a multidisciplinary
team should assess the psychological, relational and

social stability of the patient. The team should then determine the
up and for the use of psychotropic

New recommendations on the treatment of hepatitis C are
rently in process (publication date: June 2012).

indication for treatment.

ly be treated after an individual estimation of
risk. The treatment decision should take into account both

psychiatric and somatic co

 Participation in OST is a favourable condition to start treatment.

The
Netherlands169,

195

 IDU is not a contra

 The treatment decision should take into account their likely
adherence to antiviral treatment but doubt on compliance should
not be an exclusion criteria.

 Participation in OST is a favourable condition to start treatment.

 It is also preferable that they
sterility of the material to avoid transmission.

UK239, 240
 IDU is not a contra

 Treatment is recommended for those who wish to receive therapy
and who have appropriate support. Active injectors who are
receiving therapy can be given advice on not sharing or reusing
injecting equipment and information on ho
exchange programs.

Scotland191
 IDU is not a contra

 Participation in drug treatment program is a favourable condition
to start treatment.

 Each treated patient should be offered integrated multidisciplinary
care.

 Active drug users should be engaged in efforts to add
healthcare needs and in harm reduction. They
comprehensive assessment of their psychological
their likely adherence to antiviral treatment.

USA (NIH)241
 IDU is not a contra

 IDUs could be linked to drug treatment programs, and to
community-based education and support programs to modify risk
behaviour.

 Treatment of active IDUs who are not in drug treatment programs
should be considered on a case


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psychiatric and somatic co-morbidity.

Participation in OST is a favourable condition to start treatment.

IDU is not a contra-indication for treatment.

The treatment decision should take into account their likely
adherence to antiviral treatment but doubt on compliance should
not be an exclusion criteria.

Participation in OST is a favourable condition to start treatment.

It is also preferable that they stop injecting or that they control the
sterility of the material to avoid transmission.

a-indication for treatment.

Treatment is recommended for those who wish to receive therapy
and who have appropriate support. Active injectors who are
receiving therapy can be given advice on not sharing or reusing
injecting equipment and information on how to access needle
exchange programs.

not a contra-indication for treatment.

Participation in drug treatment program is a favourable condition
to start treatment.

Each treated patient should be offered integrated multidisciplinary

Active drug users should be engaged in efforts to address their
healthcare needs and in harm reduction. They should also have a
comprehensive assessment of their psychological needs and of
their likely adherence to antiviral treatment.

IDU is not a contra-indication for treatment.

IDUs could be linked to drug treatment programs, and to
based education and support programs to modify risk

active IDUs who are not in drug treatment programs
should be considered on a case-by-case basis
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3.4. Mathematical model on effectiveness

3.4.1. Background

HCV antiviral treatment with peginterferon-alfa and ribavirin is the standard
care for chronic HCV, with a 45–80% cure rate
(sustained viral response, SVR) depending on genotype. In many
countries in the European Union, treatment is recommended for all patient
groups, including IDUs.

242

The Belgian Association for the Study of the Liver
http://www.basl.be), has published two practice guidelines for the
treatment of hepatitis C: one general

59
and one specific for treating

injecting drug users.
60

Treatment of selected ex
(similar proportions of genotype 1 and 3) has been shown to give similar
results as obtained in other patient groups in Belgium

Currently, few active IDUs have been treated worldwide.
due to a reluctance among physicians to treat IDUs because of concerns
over non-compliance and re-infection.

245, 246
However, limited information

available from clinical studies (over 90% of patients studied were on OST)
suggests that current IDUs exhibit similar compliance and response rates
to treatment when compared to non- or ex-IDU.

6,

are little data on re-infection after successful treatment, except from small
scale studies which report low rates in the first few years.

Previous mathematical modelling work suggested HCV antiviral treatment
could prevent HCV transmission,

215, 216
however these models were not fit

to Belgian specific data. In this section we
parameters in an attempt to predict the potential impact
levels of HCV treatment could have on HCV prevalence in Belgium.

3.4.2. Methods

3.4.2.1. Mathematical Model Structure

A previously published mathematical model of HCV transmission among
IDUs was used,

215, 216
describing the transitions between four groups of

IDU: susceptible (including those who spontaneously clear acute infection),
chronically infected who are naïve to treatment or reinfected (including
those in the acute stage who progress to chronic infection
infected who have failed treatment (non-SVR), and currently in treatment.
The structure of the model can be found in Figure 3.2.
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worldwide.
243, 244

This may be
reluctance among physicians to treat IDUs because of concerns

However, limited information
(over 90% of patients studied were on OST)

exhibit similar compliance and response rates
, 247-249

Furthermore, there
infection after successful treatment, except from small-

few years.
250-252

work suggested HCV antiviral treatment
however these models were not fit

to Belgian specific data. In this section we used Belgium-specific
predict the potential impact that increased

levels of HCV treatment could have on HCV prevalence in Belgium.

mathematical model of HCV transmission among
escribing the transitions between four groups of

IDU: susceptible (including those who spontaneously clear acute infection),
chronically infected who are naïve to treatment or reinfected (including
those in the acute stage who progress to chronic infection), chronically

SVR), and currently in treatment.
Figure 3.2.

Figure 3.2: Structure of the dynamic transmission model of HCV
transmission among injecting drug users (IDUs).

The set of differential equations describing the transition between the
different stages is presented below. In those equations,
susceptible IDUs, C1 represents chronically infected IDUs,
IDUs on antiviral treatment, C2 represents those who do not attain SVR
following treatment, N is the total IDU population (N=X+C
time in years:

New IDU enter the susceptible pool at a fixed rate ‘θ’, and leave all 
compartments (due to death or ceasing injection) at a per capita rate ‘μ’. 
The rate of infection of susceptible IDU is proportional to the number of
susceptibles, the fraction of the population chronically infected, and the
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of the dynamic transmission model of HCV
ransmission among injecting drug users (IDUs).

The set of differential equations describing the transition between the
different stages is presented below. In those equations, X represents

represents chronically infected IDUs, T represents
represents those who do not attain SVR

following treatment, N is the total IDU population (N=X+C1+T+C2), and t is

New IDU enter the susceptible pool at a fixed rate ‘θ’, and leave all 
s (due to death or ceasing injection) at a per capita rate ‘μ’. 

The rate of infection of susceptible IDU is proportional to the number of
, the fraction of the population chronically infected, and the
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infection rate ‘π’. Acute infection spontaneously clears in a proportion ‘δ’. 
The remaining infected patients (proportion ‘1-
infection. Due to the relatively short duration of acute stage
small proportion that spontaneously clear infection, the number of
infections caused by IDU with acute HCV who spontaneously clear is likely
to be small, and is neglected in this model.

Chronic infected patients who are naive to treatment or reinfected are
recruited onto treatment at a fixed rate (Ф chronically infected IDU per 
1000 IDU annually) unless the number infected is driven below Ф, 
whereupon all chronically infected IDU are treated.
number aimed to provide a realistic scenario of potential treatment
recruitment. IDU remain in treatment for 1/ω and during this short period
are assumed to be non-infectious (due to significantly re
255

and access to opiate substitution therapy and sterile equipment while
on treatment). A proportion ‘α’ of those treated are cured (achieve SVR)
They become susceptible again. As the concept of sterilising immunity
following HCV infection is controversial, we conservatively assume no
immunity following spontaneous clearance or SVR. This assumption is
conservative as it assumes all injectors are susceptible to rei
following SVR, and hence the projected impact of treatment as prevention
is less than if immunity occurs. Those who are not cured
move to the chronically infected non-SVR after treatment compartment.
These IDUs cannot be retreated.

In Belgium, the HCV epidemic is approximately at steady
allowed the model to reach a stable endemic state prior to initiating
treatment. We assumed no change in the infection rate or
clearance/treatment success rates for those who cleared in
(spontaneously or through treatment).

We projected the relative decrease in chronic infection prevalence after
different time periods with varying treatment rates, in three settings (‘low’,
‘moderate’, and ‘high’) with a range of untreated endemic
prevalences (referred to as ‘baseline chronic prevalence’).

3.4.2.2. Model Parameterization

The parameters used for the model can be found in
147 injectors between 2004 and 2005 in Belgium found 47% genotype 1/4
and 51% genotype 2/3.

57
Among a random sample of
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eously clears in a proportion ‘δ’. 
-δ’) progress to chronic 

infection. Due to the relatively short duration of acute stage
253

and the
small proportion that spontaneously clear infection, the number of
infections caused by IDU with acute HCV who spontaneously clear is likely

s who are naive to treatment or reinfected are
recruited onto treatment at a fixed rate (Ф chronically infected IDU per 
1000 IDU annually) unless the number infected is driven below Ф, 

ronically infected IDU are treated. This fixed treatment
number aimed to provide a realistic scenario of potential treatment

and during this short period
infectious (due to significantly reduced viral load

254,

and access to opiate substitution therapy and sterile equipment while
on treatment). A proportion ‘α’ of those treated are cured (achieve SVR).

As the concept of sterilising immunity
following HCV infection is controversial, we conservatively assume no
immunity following spontaneous clearance or SVR. This assumption is
conservative as it assumes all injectors are susceptible to reinfection
following SVR, and hence the projected impact of treatment as prevention

Those who are not cured (fraction ‘1-α’) 
SVR after treatment compartment.

In Belgium, the HCV epidemic is approximately at steady-state, so we
allowed the model to reach a stable endemic state prior to initiating
treatment. We assumed no change in the infection rate or
clearance/treatment success rates for those who cleared infection

We projected the relative decrease in chronic infection prevalence after
different time periods with varying treatment rates, in three settings (‘low’,
‘moderate’, and ‘high’) with a range of untreated endemic chronic infection
prevalences (referred to as ‘baseline chronic prevalence’).

The parameters used for the model can be found in Table 3.6. A study of
147 injectors between 2004 and 2005 in Belgium found 47% genotype 1/4

Among a random sample of 50 IDUs in Brussels,

54% of them were genotype 1 or 4, and 46% were genotype 2 or 3
(Chantal de Galocsy, personal communication
genotype distribution of 50% genotype 1, and 50% genotype 2 or 3 for all
scenarios.

SVR rates among ex- or non-injectors report SVR rates of approximately
45% for genotype 1 and 80% for genotypes 2/3.
found that SVR rates among injectors
comparable to those in the ex- or non
studies reported were small and likely subject to selection bias. A
publication of SVR rates among injectors in a drug substitution participant
in Switzerland found SVR rates of 35
genotype 2/3.

256
In Belgium, Chantal de Galocsy found a SVR rate of 59%

in genotype 1 and 72% in genotype 2/3 among a random sample of 50
IDUs (personal communication).
reported in Belgium and Switzerland, we assume SVR rates of 35% for
genotype 1 and 70% for genotype 2/3.

Due to the difficulty in estimating the average duration of injecting career,
there are few studies rigorously examining this issue.
assume a range of injecting durations from 8 to 20 years.
of heroin injectors in Zurich estimated an average injecting career of 25
years.

259
However, these estimates are

bias. For example, unadjusted estimates based on longitudinal surveys
(such as in Nordt, et al.

259
) often recruit from treatment or criminal justice

sites, and therefore tend to over-represent IDUs with a longer injecting
duration. On the other hand, unadjusted estimates based on population
surveys tend to under-estimate duration. Using Bayesian Mark
Monte Carlo methods, Sweeting et al. obtained an unbiased estimate of 11
years average injecting duration from a UK population survey of ex
IDUs.

260
In Brussels, Chantal de Galocsy found an average injecting

duration of 4 years (range 0.5 to 10 years) among a random sample of 50
IDUs (personal communication) presenting for treatment
uncertainty in this estimate, we assume an average injecting duration of
years at baseline, but vary this to 4 years and 20 years in the sensitivity
analysis.

For the baseline analysis we assume an IDU death rate (due to overdose,
etc) of 1% per year.

261
However, overdose rates may be even higher than

57

54% of them were genotype 1 or 4, and 46% were genotype 2 or 3
personal communication). Therefore, we assume a

genotype distribution of 50% genotype 1, and 50% genotype 2 or 3 for all

injectors report SVR rates of approximately
45% for genotype 1 and 80% for genotypes 2/3.

239
A recent meta-analysis

SVR rates among injectors (mainly individuals on OST) are
or non-injecting population,

6
however the

studies reported were small and likely subject to selection bias. A
publication of SVR rates among injectors in a drug substitution participant
in Switzerland found SVR rates of 35-40% in genotype 1, and 66% in

In Belgium, Chantal de Galocsy found a SVR rate of 59%
in genotype 1 and 72% in genotype 2/3 among a random sample of 50

Due to the slightly lower SVR rates
elgium and Switzerland, we assume SVR rates of 35% for

genotype 1 and 70% for genotype 2/3.

Due to the difficulty in estimating the average duration of injecting career,
examining this issue. Previous models

of injecting durations from 8 to 20 years.
234, 257, 258

A study
of heroin injectors in Zurich estimated an average injecting career of 25

However, these estimates are all likely subject to considerable
bias. For example, unadjusted estimates based on longitudinal surveys

) often recruit from treatment or criminal justice
represent IDUs with a longer injecting

duration. On the other hand, unadjusted estimates based on population
estimate duration. Using Bayesian Markov chain

Monte Carlo methods, Sweeting et al. obtained an unbiased estimate of 11
years average injecting duration from a UK population survey of ex-

n Brussels, Chantal de Galocsy found an average injecting
duration of 4 years (range 0.5 to 10 years) among a random sample of 50

presenting for treatment. Due to the wide
we assume an average injecting duration of 8

, but vary this to 4 years and 20 years in the sensitivity

ume an IDU death rate (due to overdose,
However, overdose rates may be even higher than
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this, and we include a 2% death rate in the “worst case” sensitivity
analysis.

262

HCV prevalence among IDUs is not well characterized across Belgium. As
is common in other countries, HCV prevalence appears to be
heterogeneous. A recent systematic review reports that 55% IDUs in
Belgium are HCV antibody positive.

8
This is the unweighted mean of two

percentages (27% and 82.7%) reported for the year 2008 and needs to be
interpreted with caution. The 27% seropositivity (17 out of 63) was seen in
a subset of the 166 IDUs being treated in 2008 at the residential care “
Sleutel” where the physician judged HCV testing to be appropriate af
discussion with the individual. It is important to note that De Sleutel
provides residential care to IDUs and therefore serves a somewhat
different IDU population compared with low threshold services like
MSOCs/MASS (eg Free Clinic Antwerp) where the a
The 82.7% reported in the systematic review was the proportion of IDUs
testing positive for anti-HCV antibodies at The Free Clinic Antwerp in 2008.

Based on the limited data available there seems to be no clear trend in
seroprevalence rates over the last 10 years for HCV in IDUs in Belgium.
The proportion of IDUs testing positive for anti
Sleutel remained around 33% of the IDUs tested per year in the period
1994 to 2010. However, in the small subgroup of IDUs aged
tested at De Sleutel, the seroprevalence remained at around
same period (data kindly provided by G Lombaert, De Sleutel). From 2001
to 2004, about 79% of the IDUs at the Free Clinic Antwerp tested positive
for HCV (on average 264 IDUs were tested per year), which is similar to
the 82.7% reported for 2008.

For the French speaking community, a 67% seroprevalence rate was
reported for IDUs willing to be tested and treated (https://www.wiv
isp.be/reitox/Publications/inf05nl.pdf). In Luxemburg (not the Belgian
province), a recent multicenter study found a seroprevalence in IDU of
81% for HCV (218/268, 95%CI=[77; 86]), 29% for HBV, 2.5% for HIV and
57% for HAV and in non-injecting drug users 19% for HCV, 9% for HBV,
5% for HIV-1 and 66% for HAV. Prisoners showed the highest rates for all
infections. Age, imprisonment and setting of recruitment were statistically
associated with HCV seropositivity.

Overall, it is clear that HCV prevalence is heterogeneous across Belgium,
with a range of settings from low (e.g. an average of 33% for IDUs in
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where the physician judged HCV testing to be appropriate af ter
discussion with the individual. It is important to note that De Sleutel
provides residential care to IDUs and therefore serves a somewhat
different IDU population compared with low threshold services like
MSOCs/MASS (eg Free Clinic Antwerp) where the aim is harm reduction.

was the proportion of IDUs
HCV antibodies at The Free Clinic Antwerp in 2008.

Based on the limited data available there seems to be no clear trend in
rates over the last 10 years for HCV in IDUs in Belgium.

The proportion of IDUs testing positive for anti-HCV antibodies at De
of the IDUs tested per year in the period

1994 to 2010. However, in the small subgroup of IDUs aged over 34 years
the seroprevalence remained at around 66% for the

same period (data kindly provided by G Lombaert, De Sleutel). From 2001
about 79% of the IDUs at the Free Clinic Antwerp tested positive

IDUs were tested per year), which is similar to

a 67% seroprevalence rate was
reported for IDUs willing to be tested and treated (https://www.wiv-

xemburg (not the Belgian
province), a recent multicenter study found a seroprevalence in IDU of
81% for HCV (218/268, 95%CI=[77; 86]), 29% for HBV, 2.5% for HIV and

injecting drug users 19% for HCV, 9% for HBV,
or HAV. Prisoners showed the highest rates for all

infections. Age, imprisonment and setting of recruitment were statistically

Overall, it is clear that HCV prevalence is heterogeneous across Belgium,
ttings from low (e.g. an average of 33% for IDUs in

residential care “De Sleutel”) to very high (about 80% for Free Clinic
Antwerp) HCV seroprevalences. As roughly one
infections spontaneously clear,

263

roughly three-quarters that of seroprevalence. Hence, we model three
baseline HCV chronic prevalence scenarios (25%, 45%, and 65%) to
capture the range of scenarios found in Belgium.

Table 3.6: Parameters used in the

Model parameter
definition

Symbol Value

Average exit rate
(cessation or death)

μ 0.135a

Average proportion
infections with
SVRb

αc 0.525

Average treatment
duration

1/ωd 0.433

Average proportion
of infections that
spontaneously
clear

δ 0.26 

Average new
injector rate

θ 135 

Average infection
rate

π [0,1] 

Average treatment
rate

Φ 5-40 

a
Based on a cessation rate of 12.5% per year (

IDU death rate of 1%.
b
SVR: sustained viral response.

and 50% genotype 2/3, assuming 35% genotype 1 SVR and 70% genotype 2/3
SVR.

d
Weighted average of treatment duration for genotype 1 and genotype 2/3

(24 weeks all genotype 2/3, 48 weeks genotype 1 responders (35% SVR), 12
weeks genotype 1 non-responders (65% nonSVR)).
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residential care “De Sleutel”) to very high (about 80% for Free Clinic
Antwerp) HCV seroprevalences. As roughly one-quarter of acute HCV

263
we assume chronic prevalence is

quarters that of seroprevalence. Hence, we model three
baseline HCV chronic prevalence scenarios (25%, 45%, and 65%) to
capture the range of scenarios found in Belgium.

Parameters used in the baseline model simulations.

Units Source

Per year

(Sweeting et al.260; Nordt et
al.259; Cornish et al.261;
Chantal de Galocsy,

personal communication).

-

(Witteck, et al.256; Micalessi
et al.57; Hellard et al.6;
Chantal de Galocsy,

personal communication)

Per year

(NICE, “Peginterferon alfa
and ribavirin for the

treatment of mild chronic
hepatitis C”, 2007)

- (Micallef et al.263)

Per 1000 IDUs
annually

Given to retain a total
population of 1000 IDUs
with the exit rate above.

Per year
Varied to produce three
baseline prevalences

(25%, 45%, 65%).

Per 1000 IDUs
annually

% per year (8 year injecting duration), and an
SVR: sustained viral response.

c
Weighted 50% genotype 1

and 50% genotype 2/3, assuming 35% genotype 1 SVR and 70% genotype 2/3
Weighted average of treatment duration for genotype 1 and genotype 2/3

(24 weeks all genotype 2/3, 48 weeks genotype 1 responders (35% SVR), 12
responders (65% nonSVR)).
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3.4.2.3. Scenarios and sensitivity analysis

Baseline model scenarios

We project the prevalence and relative prevalence reductions for three
baseline chronic HCV prevalences: 25%, 45%, and 65%. We examine
treatment rates: 5, 10, 20, and 40 per 1000 IDUs annually, and project the
potential impact up to 20 years.

Sensitivity analysis

Previous model uncertainty and sensitivity analyses indicate the model is
most sensitive to the IDU exit rate (comprised of cessation and IDU death
rates) and SVR. Therefore, a series of univariate sensitivity analyses
performed on the results (prevalence and relative prevalence reductions in
20 years) for the 45% and 65% baseline chronic prevalence scenarios,
with all four treatment rates (5, 10, 20, an 40 per 1000 IDUs annually).

'Worst case scenario- high exit rate’: In this scenario, we utilize a higher
than baseline IDU death rate (2% per year, as compared to 1% in the
baseline scenario) and also a shorter average duration of injecting prior to
permanent cessation (4 years as compared to
scenario). This leads to a higher than baseline exit rate, and reduced
prevention impact, thus simulating a worst case scenario.

‘Best case scenario- low exit rate’: In this scenario, we utili
average duration of injecting (20 years as compared to
baseline IDU death rate (1% per year). This leads to a smaller than
baseline exit rate, and increased prevention impact.

Increased SVR: In this scenario, we project the po
antiviral treatments (such as combinations of new direct
which will likely increase both SVR rates and decrease treatment durations
within the next 5 years. Hence we model SVR rates of
(increased from 35% in the baseline analysis), and
(increased from 70% in the baseline analysis), with an average of 24
weeks treatment duration for all genotypes (reduced from a maximum of
48 weeks in the baseline analysis). In addition, we als
increased treatment rate of 80 per 1000 IDUs annually, to reflect the
potentially higher uptake (and therefore higher treatment rates possible)
with well-tolerated, effective, and affordable combinations of direct
antivirals.
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We project the prevalence and relative prevalence reductions for three
baseline chronic HCV prevalences: 25%, 45%, and 65%. We examine four

and 40 per 1000 IDUs annually, and project the

Previous model uncertainty and sensitivity analyses indicate the model is
most sensitive to the IDU exit rate (comprised of cessation and IDU death

and SVR. Therefore, a series of univariate sensitivity analyses are
performed on the results (prevalence and relative prevalence reductions in
20 years) for the 45% and 65% baseline chronic prevalence scenarios,

n 40 per 1000 IDUs annually).

: In this scenario, we utilize a higher
than baseline IDU death rate (2% per year, as compared to 1% in the
baseline scenario) and also a shorter average duration of injecting prior to

anent cessation (4 years as compared to 8 years in the baseline
scenario). This leads to a higher than baseline exit rate, and reduced
prevention impact, thus simulating a worst case scenario.

In this scenario, we utilize a longer
average duration of injecting (20 years as compared to 8 years), and the
baseline IDU death rate (1% per year). This leads to a smaller than
baseline exit rate, and increased prevention impact.

: In this scenario, we project the potential impact of future
antiviral treatments (such as combinations of new direct-acting antivirals)

both SVR rates and decrease treatment durations
Hence we model SVR rates of 80% for genotype 1

ed from 35% in the baseline analysis), and 80% for genotype 2
, with an average of 24

weeks treatment duration for all genotypes (reduced from a maximum of
In addition, we also model an

increased treatment rate of 80 per 1000 IDUs annually, to reflect the
potentially higher uptake (and therefore higher treatment rates possible)

tolerated, effective, and affordable combinations of direct-acting

3.4.3. Baseline results

Figure 3.3 shows how the prevalence (top row) and relative prevalence
reductions (bottom row) vary over time for the three baseline chronic
prevalence scenarios and four treatment rates.

If treatment rates are 5 per 1000 IDU annually then substantial
reductions (>15%) within 20 years only occur in the 25% baseline chronic
prevalence setting. In contrast, higher treatment rates (>20 per 1000 IDU
annually) would be required to result in similar prevalence reductions in
high (65%) prevalence setting.

For a 25% baseline chronic prevalence, annually treating 10 cases per
1000 IDU results in an 11% relative reduction in prevalence within 5 years,
nearly doubling to 20% after 10 years, and 3
3.3d). In contrast, if the baseline prevalence were 45%, then the same
treatment rate reduces prevalence by
and 12% after 20 years (Figure 3.3e
prevalence, annually treating 10 cases per 1000 IDU
3% reduction in prevalence within 5 years, and a
years (Figure 3.3 f).

If the treatment rate were increased to 20 cases per 1000 IDU annually
then impact is doubled as compared to the 10 per 1000 IDU annually
scenario. At a 25% baseline chronic prevalence, this leads to relative
reductions of 22%, 40%, and 72% within 5, 10, and 20 years, respectively.
With a 45% baseline prevalence, the same treatment rate results in 11%,
17%, and 25% relative reductions at 5, 10, a
Finally, with a 65% baseline prevalence the reductions reach
9% at 5, 10, and 20 years, respectively.

High treatment rates of 40 per 1000 IDUs annually result in substantial
(>15%) and swift (within 10 years) reductio
prevalence scenarios. The relative
low (25%) prevalence scenario, with r
66% at 10 years. Reductions are still substantial at the 45% prevalence
scenario, with 22%, 37% relative reductions within 5
respectively. Even in the high (65%) prevalence setting, reductions of
could be seen within 10 years.
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shows how the prevalence (top row) and relative prevalence
reductions (bottom row) vary over time for the three baseline chronic
prevalence scenarios and four treatment rates.

If treatment rates are 5 per 1000 IDU annually then substantial prevalence
reductions (>15%) within 20 years only occur in the 25% baseline chronic
prevalence setting. In contrast, higher treatment rates (>20 per 1000 IDU
annually) would be required to result in similar prevalence reductions in the

For a 25% baseline chronic prevalence, annually treating 10 cases per
1000 IDU results in an 11% relative reduction in prevalence within 5 years,
nearly doubling to 20% after 10 years, and 33% after 20 years (Figure

). In contrast, if the baseline prevalence were 45%, then the same
treatment rate reduces prevalence by 5% after 5 years, 8% after 10 years,

Figure 3.3e). With a high 65% baseline
prevalence, annually treating 10 cases per 1000 IDU may only achieve a
3% reduction in prevalence within 5 years, and a 4% reduction after 20

If the treatment rate were increased to 20 cases per 1000 IDU annually
then impact is doubled as compared to the 10 per 1000 IDU annually

rio. At a 25% baseline chronic prevalence, this leads to relative
% within 5, 10, and 20 years, respectively.

With a 45% baseline prevalence, the same treatment rate results in 11%,
reductions at 5, 10, and 20 years, respectively.

Finally, with a 65% baseline prevalence the reductions reach 6%, 8%, and
% at 5, 10, and 20 years, respectively.

High treatment rates of 40 per 1000 IDUs annually result in substantial
ift (within 10 years) reductions in prevalence in all baseline

relative reductions are most pronounced in the
low (25%) prevalence scenario, with reductions of 45% within 5 years and

. Reductions are still substantial at the 45% prevalence
relative reductions within 5 and 10 years,

respectively. Even in the high (65%) prevalence setting, reductions of 17%
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Figure 3.3: Projected prevalence (top row) and relative prevalence
reductions (bottom row) over time for three baseline chronic
prevalence scenarios: (a,d) 25% baseline chronic prevalence, (b,
45% baseline chronic prevalence, and (c,f) 65
prevalence. Projections are shown for four treatment rates: 5, 10, 20,
and 40 per 1000 IDUs annually.

The predicted prevalence reductions flatten off in the long
for higher treatment rates (20-40 per 1000 IDU annually) at low prevalence
(25%) due to the persistence of a non-responder population.

3.4.4. Sensitivity analysis

3.4.4.1. 'Worst case scenario: high exit rate’

In this scenario the model projects reduced impact for a given treatment
rate as compared to the baseline scenarios, due to the higher exit rate
(shorter injecting duration and higher death rate). We project the
prevalence and relative prevalence reductions expected for the 45%
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w) and relative prevalence
reductions (bottom row) over time for three baseline chronic

% baseline chronic prevalence, (b,e)
f) 65% baseline chronic
treatment rates: 5, 10, 20,

prevalence reductions flatten off in the long-term (20 years)
40 per 1000 IDU annually) at low prevalence

responder population.

In this scenario the model projects reduced impact for a given treatment
rate as compared to the baseline scenarios, due to the higher exit rate

nd higher death rate). We project the
prevalence and relative prevalence reductions expected for the 45%

(Figure 3.4a,c) and 65% (Figure 3.5
scenarios.

In the 45% baseline prevalence, annually treating 10 cases per 1000 IDU
reduces impact by over one-third as compared to the baseline scenario,
with 5% and 7% relative reductions in prevalence at 5 and 20 years,
respectively. If the baseline prevalence were
impact is halved, with a relative prevalence reduction of only 2%,
compared to 4% in the baseline scenario.

At higher treatment rates (40 cases per 1000 IDUs annually),
reduced but is still substantial at the 45% pr
28%, and 36% relative reductions expected
respectively. Even in the high (65%) prevalence setting, reductions of 10%
could still be achieved within 20 years,
relative reductions in the baseline scenario.

3.4.4.2. ‘Best case scenario: low exit rate’

In this scenario the model projects increased impact for a given treatment
rate as compared to the baseline scenarios, due to the lower than baseline
exit rate (longer injecting duration). We project the prevalence and relative
prevalence reductions expected for the 45% (
(Figure 3.5b,d) baseline chronic prevalence scenarios.

In the 45% baseline prevalence scenario
1000 IDU results in marginally more
reduction, as compared to 5% in the baseline scenario
more impact at 20 years, with a 17% reduction as compared to 1
baseline scenario. If the baseline prevalence were 65%, then
years the impact is nearly doubled, with a relative prevalence reduction of
8%, compared to 4% in the baseline scenario.

At higher treatment rates (40 cases per 1000 IDUs annually), reductions
are similar and still substantial at the 45% prevale
43%, and 61% reductions expected within 5, 10, and 20 years,
respectively. In the 65% prevalence sett
years, with reductions of 36% as compared to
scenario.
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Figure 3.5a,c) baseline chronic prevalence

In the 45% baseline prevalence, annually treating 10 cases per 1000 IDU
third as compared to the baseline scenario,

with 5% and 7% relative reductions in prevalence at 5 and 20 years,
the baseline prevalence were 65%, then within 20 years the

, with a relative prevalence reduction of only 2%,
% in the baseline scenario.

At higher treatment rates (40 cases per 1000 IDUs annually), impact is
still substantial at the 45% prevalence scenario, with 19%,

reductions expected after 5, 10, and 20 years,
respectively. Even in the high (65%) prevalence setting, reductions of 10%

within 20 years, but this is nearly halved from 19%
in the baseline scenario.

low exit rate’

In this scenario the model projects increased impact for a given treatment
rate as compared to the baseline scenarios, due to the lower than baseline

duration). We project the prevalence and relative
prevalence reductions expected for the 45% (Figure 3.4b,d) and 65%

b,d) baseline chronic prevalence scenarios.

scenario, annually treating 10 cases per
marginally more impact at 5 years (6% relative

, as compared to 5% in the baseline scenario), but over 50%
20 years, with a 17% reduction as compared to 12% in the

f the baseline prevalence were 65%, then within 20
, with a relative prevalence reduction of

% in the baseline scenario.

At higher treatment rates (40 cases per 1000 IDUs annually), reductions
at the 45% prevalence scenario, with 23%,

43%, and 61% reductions expected within 5, 10, and 20 years,
respectively. In the 65% prevalence setting, impact nearly doubled at 20
years, with reductions of 36% as compared to 19% in the baseline
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3.4.4.3. Increased SVR

Raising the SVR rate (80% SVR across all genotypes) increases impact in
all settings.

shows the prevalence and relative prevalence reductions seen in the 45%
and 65% scenarios over time.

In the 45% baseline prevalence scenario, annually treating 10 cases per
1000 IDU increases impact by one-half as compared to the baseline
scenario, with an 8% relative reduction, as compared to
baseline scenario at 5 years, and 17% relative prevalence
compared to 12% for the baseline scenario at 20 years
increased by 50% at 20 years for the 65% prevalence scenario, with a
relative prevalence reduction of 6%.

At higher treatment rates (40 cases per 1000 IDUs annually), impact again
increases by 40-50%, with 31%, 55%, and 90% reductions expected within
5, 10, and 20 years, respectively in the 45% baseline scenario. In the 65%
prevalence setting, the model predicts relative prevalence reductions of
29% after 20 years, as compared to 19% in the baseline scenario.

If a treatment rate of 80 per 1000 IDUs annually could be achieved with
new HCV treatments, then substantial reductions in prevalence could be
seen in the short-term. For example, in a 45% baseline chronic prevalence
setting, 65% and 86% relative reductions in prevalen
5 and 10 years, respectively. Even in a 65% chronic prevalence setting,
reductions of 36% and nearly 60% could be seen at 5 and 10 years,
respectively. These reductions would be possible only if this treatment rate
could be achieved and sustained despite the substantial reductions in
chronically infected IDUs over time. Prevalence reductions flatten off after
10 or 15 years, due to the presence of a persistent non
which cannot be retreated, and the lack of chronically in
available to treat at very low prevalences.
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0% SVR across all genotypes) increases impact in

shows the prevalence and relative prevalence reductions seen in the 45%

, annually treating 10 cases per
half as compared to the baseline

% relative reduction, as compared to 5% for the
relative prevalence reduction

at 20 years. Similarly, impact is
at 20 years for the 65% prevalence scenario, with a

At higher treatment rates (40 cases per 1000 IDUs annually), impact again
0% reductions expected within

5, 10, and 20 years, respectively in the 45% baseline scenario. In the 65%
prevalence setting, the model predicts relative prevalence reductions of

% in the baseline scenario.

t rate of 80 per 1000 IDUs annually could be achieved with
new HCV treatments, then substantial reductions in prevalence could be

term. For example, in a 45% baseline chronic prevalence
setting, 65% and 86% relative reductions in prevalence could occur within
5 and 10 years, respectively. Even in a 65% chronic prevalence setting,
reductions of 36% and nearly 60% could be seen at 5 and 10 years,
respectively. These reductions would be possible only if this treatment rate

nd sustained despite the substantial reductions in
chronically infected IDUs over time. Prevalence reductions flatten off after
10 or 15 years, due to the presence of a persistent non-SVR population
which cannot be retreated, and the lack of chronically infected IDUs

Figure 3.4: Sensitivity analysis for the 45% baseline chronic
prevalence scenario showing the “
(b,d) scenario projections.

The `worst case scenario' projections (a,
years) and a high IDU death rate (2% per year). The `best case scenario'
projections (b,d) assume a long injecting duration (20 years) and baseline IDU
death rate (1% per year). Projected prevalence (top row) and rel
reductions (bottom row) are shown over time for four treatment rates: 5, 10, 20, and
40 per 1000 IDUs annually. Model parameters as in
(due to cessation or death) as noted above, and new injector rate fit t
population of 1000 IDUs.
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Sensitivity analysis for the 45% baseline chronic
prevalence scenario showing the “worst case” (a,c) and “best case”

The `worst case scenario' projections (a,c) assume a short injecting duration (4
years) and a high IDU death rate (2% per year). The `best case scenario'
projections (b,d) assume a long injecting duration (20 years) and baseline IDU
death rate (1% per year). Projected prevalence (top row) and relative prevalence
reductions (bottom row) are shown over time for four treatment rates: 5, 10, 20, and
40 per 1000 IDUs annually. Model parameters as in Table 3.6, except with exit rate
(due to cessation or death) as noted above, and new injector rate fit to retain a total
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Figure 3.4: Sensitivity analysis for the 6
prevalence scenario showing the “worst case”
(b,d) scenario projections.

The `worst case scenario' projections (a,c) assume a short injecting duration (4
years) and a high IDU death rate (2% per year). The `best case scenario'
projections (b,d) assume a long injecting duration (20 years) and baseline IDU
death rate (1% per year). Projected prevalence (top row) and relative prevalence
reductions (bottom row) are shown over time for four treatment rates: 5, 10, 20, and
40 per 1000 IDUs annually. Model parameters as In Table 3.6, except with exit rate
(due to cessation or death) as noted above, and new injector rate fit to retain a total
population of 1000 IDUs.
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: Sensitivity analysis for the 65% baseline chronic
case” (a,c) and “best case”

rst case scenario' projections (a,c) assume a short injecting duration (4
years) and a high IDU death rate (2% per year). The `best case scenario'
projections (b,d) assume a long injecting duration (20 years) and baseline IDU

ected prevalence (top row) and relative prevalence
treatment rates: 5, 10, 20, and

Model parameters as In Table 3.6, except with exit rate
above, and new injector rate fit to retain a total

Figure 3.5: Sensitivity analysis for the 45% (a,c) and 65% (b,c)
prevalence scenarios using a higher SVR rate (
genotype 2), reflecting the potential
treatments.

Projected prevalence (top row) and relative prevalence reductions (bottom row) are
shown over time for five treatment rates: 5, 10, 20, 40, and 80 per 1000 IDUs
annually. Model parameters as in Table 3.6
above, and treatment duration of 24 weeks for all gentoypes.
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Sensitivity analysis for the 45% (a,c) and 65% (b,c)
prevalence scenarios using a higher SVR rate (80% genotype 1, 80%

potential higher efficacy of future antiviral

Projected prevalence (top row) and relative prevalence reductions (bottom row) are
shown over time for five treatment rates: 5, 10, 20, 40, and 80 per 1000 IDUs

Table 3.6, except for the SVR rate as noted
nt duration of 24 weeks for all gentoypes.
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3.4.5. Discussion

Our simple theoretical model indicates HCV antiviral treatment at
achievable rates (5-40 per 1000 IDUs annually) may be an effective
primary prevention tool for substantially reducing the prevalence of
infection in settings with a moderate baseline HCV prevalence,
persistent risk of re-infection. Even more substantial reductions in
prevalence are possible with new direct-acting antiviral treatments. A
shorter average duration of injecting career or increased IDU death rates
(such as due to overdose) substantially reduces the expected impact on
HCV prevalence, especially at higher prevalences and longer timescales,
whereas longer durations of injecting increases the impact of treatment.

There are several limitations to the results presented. First, the findings are
based on model projections of the treatment effect instead of experimental
evidence. Second, the use of a fixed treatment rate annually assumed that
treatment could be sustained at the same rate despite a reduction in
prevalence. This means that as prevalence decreases, a larger proportion
of infected IDU will be treated each year although the number treated
remains constant. In the short term, this may be a reasonable assumptio
but would require increasingly efficient and effective HCV testing and case
finding to find those fewer infected IDU.

Third, the model assumed that all infected IDU have an equal probability of
being treated, completing treatment, and achieving sustain
response. In practice, barriers exist related to accessing IDU and ensuring
they are referred to and remain in specialist care. Additionally, we
assumed no difference in infection risk between those who have
successfully completed treatment and those who were never infected. In
reality, it is likely that there are heterogeneities in treatment presentation
and completion (as well as in behavior and risk following treatment) both
between different IDU and at different times during a person’s injectin
career. Equally, biological and behavioral heterogeneity in infection risk
may reduce the impact of treatment for a specific baseline prevalence. For
example, injectors in their first year of injecting, or times spent homeless,
may be at a greater risk of becoming infected than at other times. In
addition, we have assumed average cessation and drug related death
rates – whereas these may vary in the first year or at other times during an
injectors’ career.
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Furthermore, it is possible, though not well
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Our simple theoretical model indicates HCV antiviral treatment at
0 per 1000 IDUs annually) may be an effective

primary prevention tool for substantially reducing the prevalence of HCV
settings with a moderate baseline HCV prevalence, despite the

infection. Even more substantial reductions in
acting antiviral treatments. A

g career or increased IDU death rates
(such as due to overdose) substantially reduces the expected impact on
HCV prevalence, especially at higher prevalences and longer timescales,
whereas longer durations of injecting increases the impact of treatment.

There are several limitations to the results presented. First, the findings are
based on model projections of the treatment effect instead of experimental
evidence. Second, the use of a fixed treatment rate annually assumed that

d at the same rate despite a reduction in
prevalence. This means that as prevalence decreases, a larger proportion
of infected IDU will be treated each year although the number treated

term, this may be a reasonable assumption,
ncreasingly efficient and effective HCV testing and case

Third, the model assumed that all infected IDU have an equal probability of
achieving sustained viral

. In practice, barriers exist related to accessing IDU and ensuring
they are referred to and remain in specialist care. Additionally, we
assumed no difference in infection risk between those who have

ose who were never infected. In
reality, it is likely that there are heterogeneities in treatment presentation
and completion (as well as in behavior and risk following treatment) both
between different IDU and at different times during a person’s injecting
career. Equally, biological and behavioral heterogeneity in infection risk
may reduce the impact of treatment for a specific baseline prevalence. For
example, injectors in their first year of injecting, or times spent homeless,

f becoming infected than at other times. In
addition, we have assumed average cessation and drug related death

whereas these may vary in the first year or at other times during an
Furthermore, it is possible, though not well

documented, that those undergoing or exiting treatment may exhibit
increased cessation rates. This increased cessation during or after
treatment could decrease the potential impact of treatment, although it
would still reduce prevalence and HCV transmission due to
being removed from the pool of active injectors. Unfortunately, there is
insufficient evidence to parameterize any of these consequences or
changes, which can only be incorporated once additional clinical evidence
has been collected.

Fourth, we did not explicitly stratify the populations by genotype. Stratifying
the population by genotype could refine our model predictions because we
could incorporate the dynamic effect of treatment on the proportion of each
genotype in a given population. Ho
acting antivirals (such as telaprevir and boceprevir) which increase SVR
rates in genotype 1 to approximately equal to that of the current regimes
for genotype 2/3 will reduce this potential genotype shift.

In summary, feasible levels of HCV antiviral treatment could play an
important role in HCV prevention among IDUs across a wide range of
prevalence settings found in Belgium. Further research surrounding
treatment of injectors and the impact on prevalence in Belgium i
warranted.
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ed, that those undergoing or exiting treatment may exhibit
increased cessation rates. This increased cessation during or after
treatment could decrease the potential impact of treatment, although it
would still reduce prevalence and HCV transmission due to infected IDU
being removed from the pool of active injectors. Unfortunately, there is
insufficient evidence to parameterize any of these consequences or
changes, which can only be incorporated once additional clinical evidence

we did not explicitly stratify the populations by genotype. Stratifying
the population by genotype could refine our model predictions because we
could incorporate the dynamic effect of treatment on the proportion of each
genotype in a given population. However, the introduction of new direct-
acting antivirals (such as telaprevir and boceprevir) which increase SVR
rates in genotype 1 to approximately equal to that of the current regimes
for genotype 2/3 will reduce this potential genotype shift.

feasible levels of HCV antiviral treatment could play an
important role in HCV prevention among IDUs across a wide range of
prevalence settings found in Belgium. Further research surrounding
treatment of injectors and the impact on prevalence in Belgium is
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4. SUMMARY AND CONCLUSI

4.1. Introduction

4.1.1. Hepatitis C, the virus and the disease

Both the common routes of transmission and the options to treat hepatitis
C change rapidly. It took until 1989 to discover the hepatitis C virus (HCV),
an RNA virus causing the so called non-A non-
thereafter (mid 1990) tests for antibodies to the virus were introduced to
stop the transmission of HCV by blood products, transfusion or
transplantation. This effort was followed by molecular diagnostics offering
more sensitive detection and quantification of HCV
determination of the HCV genotype and subtype.

Blood is central to the transmission of HCV. This includes the possible
transmission by contaminated needles or other material in a medical or
non-medical setting.

New infections with HCV are often asymptomatic. About a quarter of all
new infections are cleared spontaneously, often within 6 months.
Variations in the human genome near the interleukin
been shown to be predictive of such clearance, especially in genotype
infections. Subjects who remain infected (i.e. with detectable HCV
are at increased risk to develop liver disease after years or decades
(fibrosis, cirrhosis, liver cancer).

Most models on the cost-effectiveness of treatment of hepatitis C assume
that once the virus is cleared, the progression to liver disease becomes
identical to that of the general population. This assumption is probably not
correct. Despite successful treatment of hepatitis C, co
disease progression (e.g. alcohol or cannabis use) may remain present. A
higher progression rate to liver disease compared with the general
population was recently confirmed using long term follow
patients who had cleared the virus after treatment.
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SUMMARY AND CONCLUSIONS

Both the common routes of transmission and the options to treat hepatitis
C change rapidly. It took until 1989 to discover the hepatitis C virus (HCV),

-B hepatitis cases. Soon
thereafter (mid 1990) tests for antibodies to the virus were introduced to
stop the transmission of HCV by blood products, transfusion or
transplantation. This effort was followed by molecular diagnostics offering

ation of HCV-RNA and the
determination of the HCV genotype and subtype.

Blood is central to the transmission of HCV. This includes the possible
transmission by contaminated needles or other material in a medical or

th HCV are often asymptomatic. About a quarter of all
new infections are cleared spontaneously, often within 6 months.
Variations in the human genome near the interleukin-28B region have
been shown to be predictive of such clearance, especially in genotype 1
infections. Subjects who remain infected (i.e. with detectable HCV-RNA)
are at increased risk to develop liver disease after years or decades

effectiveness of treatment of hepatitis C assume
that once the virus is cleared, the progression to liver disease becomes
identical to that of the general population. This assumption is probably not
correct. Despite successful treatment of hepatitis C, co-factors for liver

ol or cannabis use) may remain present. A
higher progression rate to liver disease compared with the general
population was recently confirmed using long term follow-up data of
patients who had cleared the virus after treatment.

4.1.2. Hepatitis C epidemiology in Belgium

Transmission routes

In Belgium, patients who had received
prior to mid 1990 formed the main group of patients identified with chronic
hepatitis C in the nineties. Indeed, from 1991 to 2002 an increasing
number of patients with chronic hepatitis C were identified each year in
Belgium, often infected with HCV genotype 1. The number of genotyped
new cases stabilized at around 2000 per year.

Over time, an increasing number of subjects infected with HCV using blood
products before 1991, were identified or had died. The main route of
infection in new identified cases became
Especially the sharing of needles and other materials has been associated
with a high risk of transmission. IDUs are typi
subtype 3a and increasingly subtype 1a. Over 80% of all new HCV
infections in Western Europe are now seen in IDUs. Often the infection
occurs during the first year (or years) of injection drug use.

Another risk group identified in
immunodeficiency virus (HIV) positive men
Infections with HCV type 1 or 4 have been seen in men with clinical
syphilis and/or lymphogranuloma venereum rectitis.
continue to account for about 10% of all new HCV infections. In infected
women transmission to the baby
especially in case of HIV co-infection and a high viral load of HCV. Finally,
new HCV infections are also detected in
countries with a higher HCV prevalence.

Prevalence

Based on a study performed in 1993
Belgium was estimated at 0.87 to 1%. A more recent study published in
2007, found a seroprevalence in saliva of only 0.
population in Flanders. In absolute numbers this would indicate there are
possibly between 10 000 and 75 000 chronically infected patients in
Belgium.
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gy in Belgium

In Belgium, patients who had received blood products or a transplant
prior to mid 1990 formed the main group of patients identified with chronic
hepatitis C in the nineties. Indeed, from 1991 to 2002 an increasing

f patients with chronic hepatitis C were identified each year in
Belgium, often infected with HCV genotype 1. The number of genotyped
new cases stabilized at around 2000 per year.

Over time, an increasing number of subjects infected with HCV using blood
roducts before 1991, were identified or had died. The main route of

infection in new identified cases became injection drug use (IDU).
Especially the sharing of needles and other materials has been associated
with a high risk of transmission. IDUs are typically infected with HCV
subtype 3a and increasingly subtype 1a. Over 80% of all new HCV
infections in Western Europe are now seen in IDUs. Often the infection
occurs during the first year (or years) of injection drug use.

Another risk group identified in the last decade consists of human
(HIV) positive men having sex with men (MSM).

Infections with HCV type 1 or 4 have been seen in men with clinical
syphilis and/or lymphogranuloma venereum rectitis. Medical procedures

ount for about 10% of all new HCV infections. In infected
transmission to the baby may occur at birth in 3% to 5%,

infection and a high viral load of HCV. Finally,
new HCV infections are also detected in first generation immigrants from
countries with a higher HCV prevalence.

Based on a study performed in 1993-1994 the seroprevalence of HCV in
Belgium was estimated at 0.87 to 1%. A more recent study published in
2007, found a seroprevalence in saliva of only 0.12% in the general
population in Flanders. In absolute numbers this would indicate there are
possibly between 10 000 and 75 000 chronically infected patients in
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Figure 4.1: Subjects tested for HCV versus treated
hepatitis C per year in Belgium (2002-2009)

Ab: antibody. The actual number of patients treated may be 10 to 20% higher
mentioned above as in addition to the patients with regular health insurance, other
patients had their treatment costs covered by the OCMW/CPAS, “medical need”
programs, or the Ministry of Justice. These data are excluded from the
RIZIV/INAMI/Farmanet statistics.

Based on the permanent population sample data, a quarter of the Belgian
population (2.76 million individuals) was tested for anti
period 2002-2009. The data suggest most women are tested for anti
at each pregnancy. The data show that 29% of the birth cohort 1945
was tested at least once for anti-HCV in the period 2002
thus reasonably assume that over 50% of this birth cohort was tested at
least once for anti-HCV in the period 1991-2011. The number of tests
performed and treatments reimbursed by the national health insurance,
show that over 2000 HCV-RNA positive patients were identified each year
in Belgium of whom less than half started treatment. The number of
patients genotyped and treated each year decreased slightly after 2002.

4.1.3. Treatment

Treatments were developed based on interferon
which have a broad antiviral effect. Longer acting formulations (pegylation,
PegIFN) and the addition of oral ribavirin (RBV) improved efficacy. The
efficacy endpoint is a sustained virological response (SVR), defined as
undetectable HCV-RNA 6 months after the end of treatment. Using the
combination of pegIFN plus RBV, up to 80% of genotype 2/3 infections

345 000 anti-HCV ab tested

4250 HCV-RNA tested

2000 genotyped

900 treated

360
cleared

Hepatitis C: Screening and Prevention

ersus treated for chronic

body. The actual number of patients treated may be 10 to 20% higher than
as in addition to the patients with regular health insurance, other
treatment costs covered by the OCMW/CPAS, “medical need”

programs, or the Ministry of Justice. These data are excluded from the

Based on the permanent population sample data, a quarter of the Belgian
million individuals) was tested for anti-HCV during the

2009. The data suggest most women are tested for anti-HCV
at each pregnancy. The data show that 29% of the birth cohort 1945-1965

HCV in the period 2002-2009. We can
thus reasonably assume that over 50% of this birth cohort was tested at

2011. The number of tests
performed and treatments reimbursed by the national health insurance,

ive patients were identified each year
in Belgium of whom less than half started treatment. The number of
patients genotyped and treated each year decreased slightly after 2002.

Treatments were developed based on interferon-alpha (IFN) injections,
which have a broad antiviral effect. Longer acting formulations (pegylation,
PegIFN) and the addition of oral ribavirin (RBV) improved efficacy. The
efficacy endpoint is a sustained virological response (SVR), defined as

er the end of treatment. Using the
combination of pegIFN plus RBV, up to 80% of genotype 2/3 infections

(after 6 months of treatment) and 45% of genotype 1 infections (after 12
months of treatment) showed an SVR in registration trials. The addition of
a protease inhibitor (telaprevir or boceprevir) to pegIFN/RBV further
improved the SVR rate from 45% to 70% in patients infected with HCV
genotype 1, while the treatment duration could be shortened.

Unfortunately, there are more side
treatment, above and beyond the side
Fatigue and depression which may already occur in chronic hepatitis C
patients without treatment often worsen under pegIFN/RBV treatment.
These side-effects and a difficult psycho
may hamper treatment uptake.

Table 4.1: Evolution in HCV route of infection and treatment for
chronic hepatitis C

IDU: injection drug user. G: genotype. HIV: human immunodeficiency virus. MSM:
gay and bisexual men. DAA: directly acting antiviral. SVR: sustained viral
response.

tested

Past

Route of infection Blood products

(G1,5) > IDU

Treat-

ment

Regimen (peg)IFN +

ribavirin

G1,4:48 weeks

G2,3:24 weeks

Respons rate

(short term)

G1,4:45% SVR

G2,3:80% SVR

Side-effects depression,anemia

Uptake low
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(after 6 months of treatment) and 45% of genotype 1 infections (after 12
months of treatment) showed an SVR in registration trials. The addition of

otease inhibitor (telaprevir or boceprevir) to pegIFN/RBV further
improved the SVR rate from 45% to 70% in patients infected with HCV
genotype 1, while the treatment duration could be shortened.

-effects (Table 1) with this combination
treatment, above and beyond the side-effects of the standard pegIFN/RBV.
Fatigue and depression which may already occur in chronic hepatitis C
patients without treatment often worsen under pegIFN/RBV treatment.

cult psycho-social situation of the individual

Table 4.1: Evolution in HCV route of infection and treatment for

drug user. G: genotype. HIV: human immunodeficiency virus. MSM:
gay and bisexual men. DAA: directly acting antiviral. SVR: sustained viral

Today Future ?

IDU (G1a,3a) >

HIV+ MSM (G1,4)

IDU (G1a>G3a) >

HIV+ MSM (G1,4)

G1:pegIFN +

ribavirin +

telaprevir/

boceprevir :

< 48 weeks

DAA combination,

treatment as

prevention?

G1:70% SVR All G:> 80% SVR?

Resistance?

anemia +rash,+dysgeusia few

low high
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In 2011, the first cases of HCV clearance were presented, after a
combination of two directly acting antivirals (DAAs), without pegIFN/RBV.
Based on these data, experts predict better tolerated and highly effective
treatment combinations will become available in the period 2015
provided drug resistance can be controlled.

4.2. Aims and methods
The aims of this project were the following:

1. To document the effectiveness and cost-effectiveness of screening for
hepatitis C in the general population or in specific target groups
(excluding screening of the blood supply).

2. To document the effectiveness and cost-effec
programs for hepatitis C in injection drug users.

3. To describe the action plans and practice guidelines abroad (mainly
surrounding countries) with regard to hepatitis C screening and
prevention.

To answer the first two research questions we conducted a systematic
literature search. To assess the effectiveness of the programs, we first
searched the literature for randomized clinical trials. Next, because studies
on screening and prevention programs require a lot of information from a
wide range of sources to correctly inform decision makers, modelling
studies on effectiveness were searched. To assess the cost
full economic evaluations comparing both costs and outcomes of at least
two interventions were searched.

We also had the opportunity to use a dynamic mathematical model on the
effectiveness of treating IDUs to prevent HCV transmission, developed by
N. Martin, co-author of this report. This opportunity allowed us to also
investigate the theoretical effectiveness of tr
prevention program. It was based as much as possible on Belgian data.

The final outcome was HCV prevalence. Parameters were derived from
the literature and from opinions of Belgian experts in hepatitis C and/or
IDU management. For the analysis, several assumptions had to be made.
Previous models indicated that the result is most sensitive to the SVR
rates and the IDUs exit rates (including the cessation of drug use and IDUs
death rates). The impact of these rates on the results was the
in a univariate sensitivity analysis and a worst and best case scenario
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In 2011, the first cases of HCV clearance were presented, after a
virals (DAAs), without pegIFN/RBV.

Based on these data, experts predict better tolerated and highly effective
treatment combinations will become available in the period 2015-2017,

effectiveness of screening for
hepatitis C in the general population or in specific target groups

effectiveness of prevention
programs for hepatitis C in injection drug users.

To describe the action plans and practice guidelines abroad (mainly
surrounding countries) with regard to hepatitis C screening and

ions we conducted a systematic
literature search. To assess the effectiveness of the programs, we first
searched the literature for randomized clinical trials. Next, because studies
on screening and prevention programs require a lot of information from a

ide range of sources to correctly inform decision makers, modelling
studies on effectiveness were searched. To assess the cost-effectiveness,
full economic evaluations comparing both costs and outcomes of at least

had the opportunity to use a dynamic mathematical model on the
effectiveness of treating IDUs to prevent HCV transmission, developed by

author of this report. This opportunity allowed us to also
investigate the theoretical effectiveness of treating active IDUs as
prevention program. It was based as much as possible on Belgian data.

The final outcome was HCV prevalence. Parameters were derived from
the literature and from opinions of Belgian experts in hepatitis C and/or

analysis, several assumptions had to be made.
Previous models indicated that the result is most sensitive to the SVR
rates and the IDUs exit rates (including the cessation of drug use and IDUs
death rates). The impact of these rates on the results was therefore tested
in a univariate sensitivity analysis and a worst and best case scenario

analysis. Several scenarios on baseline chronic HCV prevalence (25%,
45%, and 65%) and on treatment rates (5, 10, 20, and 40 per 1000 IDUs
annually) were tested. In addition, a highly effective and well tolerated
treatment scenario was modelled, reflecting an optimistic view on the
future of DAA combination treatment.

The description of action plans and practice guidelines in other countries
was based on the websites of HTA institutes and on contacts with official
national institutions. France, the Netherlands and Germany were selected
because of their geographic proximity. In addition, the United States and
the UK (including Scotland) were chosen because they graded the
evidence of their recommendations.

4.3. Results

4.3.1. Literature search strategy

The number of primary studies identified by the literature search is
summarized in Table 4.2. Only very few RCTs were identified.
Recommendations are therefore mostly based on t
studies on effectiveness and cost-effectiveness.

Table 4.2: Results of the literature search

Study design Screening

RCT 0

Modelling studies on
effectiveness

1*

Economic evaluations 6**

*The impact of screening was only tested in the sensitivity analysis and not enough
details were given hampering further analyses. ** Multiple population groups such
as the general population and IDUs were sometimes studied in
evaluation. ***These measures include n
substitution programs.
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analysis. Several scenarios on baseline chronic HCV prevalence (25%,
45%, and 65%) and on treatment rates (5, 10, 20, and 40 per 1000 IDUs

ion, a highly effective and well tolerated
treatment scenario was modelled, reflecting an optimistic view on the
future of DAA combination treatment.

The description of action plans and practice guidelines in other countries
HTA institutes and on contacts with official

national institutions. France, the Netherlands and Germany were selected
because of their geographic proximity. In addition, the United States and
the UK (including Scotland) were chosen because they graded the level of
evidence of their recommendations.

Literature search strategy

The number of primary studies identified by the literature search is
2. Only very few RCTs were identified.

Recommendations are therefore mostly based on the results of modelling
effectiveness.

2: Results of the literature search

Harm reduction measures
for IDUs***

Treatment of
IDUs

4 2

4 3

4 3

*The impact of screening was only tested in the sensitivity analysis and not enough
details were given hampering further analyses. ** Multiple population groups such
as the general population and IDUs were sometimes studied in the same economic

***These measures include needle and syringe programs and opioid
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4.3.2. Screening programs for HCV

4.3.2.1. Economic evaluations

Screening of the general population

Economic evaluations assessed the cost-effectiveness of screening the
general population in Japan, the UK and the US. Whereas studies for
Japan and the UK conclude in favour of screening, the more recent US
study did not recommend screening of the general
report was being finalized a second report was published for the US,
supporting the screening of the birth cohorts 1945
an HCV seroprevalence of 3.6% in this population and a proportion of 25%
of the population that had ever been tested. In Belgium the seroprevalence
estimates are lower (possibly 0.1 to 1%) and the proportion already tested
is most probably over 50%. Therefore, these results as such cannot be
transferred to the Belgian situation.

Screening of target groups

The screening of prisoners in the UK is no longer considered as cost
effective according to the UK threshold for the incremental cost
effectiveness ratio of £30 000 when costs and effects are discounted
equally in accordance with the updated NICE guidance.

Economic evaluations on the screening of IDUs in the UK, Italy and the US
conclude in favour of screening of IDUs for HCV. However, if equal
discount rates are used as recently recommended in the UK, screening is
no longer cost-effective according to the UK threshold.

For patients in drug and alcohol services, an economic evaluation in the
UK concludes that screening is likely cost-effective compared with no
screening (UK threshold). This study has however not been repeated using
the updated equal discounting rates.

An economic evaluation in Japan on patients with
levels, major surgery or blood transfusion, concluded that the screening
of these patients was cost-effective compared with no screening. The
screening of patients with surgery was not cost-effective, as reported in an
Italian study. A US study on the screening of pregnant women
that it was not a cost-effective strategy compared with no screening. For
other at risk groups, no economic evaluation was ide
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effectiveness of screening the
general population in Japan, the UK and the US. Whereas studies for
Japan and the UK conclude in favour of screening, the more recent US
study did not recommend screening of the general population. While our
report was being finalized a second report was published for the US,
supporting the screening of the birth cohorts 1945-1965. The authors used
an HCV seroprevalence of 3.6% in this population and a proportion of 25%

that had ever been tested. In Belgium the seroprevalence
estimates are lower (possibly 0.1 to 1%) and the proportion already tested
is most probably over 50%. Therefore, these results as such cannot be

in the UK is no longer considered as cost-
effective according to the UK threshold for the incremental cost -
effectiveness ratio of £30 000 when costs and effects are discounted

ICE guidance.

in the UK, Italy and the US
conclude in favour of screening of IDUs for HCV. However, if equal
discount rates are used as recently recommended in the UK, screening is

rding to the UK threshold.

, an economic evaluation in the
effective compared with no

screening (UK threshold). This study has however not been repeated using

An economic evaluation in Japan on patients with high aminotransferase
, concluded that the screening

effective compared with no screening. The
effective, as reported in an

pregnant women concluded
effective strategy compared with no screening. For

other at risk groups, no economic evaluation was identified.

Discussion

Most studies identified did not perform any probabilistic sensitivity analyses
to cope with the uncertainty of parameters. In general, disease progression
rates varied significantly between models. The modelled long term effect of
treatment did not take into account the potential impact of co
disease progression. The switch in the UK 5 years ago from different to
identical discount rates for costs and effects was critical for the studies’
results. Conclusions drawn for other
to the Belgian situation. For example, the progression rate to liver cancer is
higher in Japan.

4.3.2.2. Practice Guidelines

Risk groups for which hepatitis C screening is appropriate according
to the Belgian Association for the Study of the Liver (BASL).

 Persons who had following medical events in Belgium before
01.07.1990, starting date of anti
derivatives: blood transfusion, major surgical procedures
(cardiac, vascular, digestive, pulmonary,
orthopaedic,…), stay in intensive care unit including neonatal
intensive care, difficult parturition, digestive bleeding, tissue, cell
or organ transplantation

 Dialysis patients

 Persons who were drugs users by intravenous or intranasal

 Children from mothers seropositive for HCV

 Sexual partners and household members of

 Persons who had tattoos, piercing, acupuncture without use of
single use or personal equipment

 Persons who had medical care in countries with high
of HCV (South East Asia, Middle East, Africa, South America)

 Persons with unexplained elevations of transaminases

 Patients seropositive for HIV or HBV

 Persons with unexplained asthenia

 Persons with history of unexplained jaundice
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Most studies identified did not perform any probabilistic sensitivity analyses
to cope with the uncertainty of parameters. In general, disease progression
rates varied significantly between models. The modelled long term effect of

atment did not take into account the potential impact of co-factors on
disease progression. The switch in the UK 5 years ago from different to
identical discount rates for costs and effects was critical for the studies’
results. Conclusions drawn for other countries cannot be easily transferred
to the Belgian situation. For example, the progression rate to liver cancer is

hepatitis C screening is appropriate according
r the Study of the Liver (BASL).

Persons who had following medical events in Belgium before
01.07.1990, starting date of anti-HCV testing of blood and blood
derivatives: blood transfusion, major surgical procedures
(cardiac, vascular, digestive, pulmonary, gynaeco-obstetric,
orthopaedic,…), stay in intensive care unit including neonatal
intensive care, difficult parturition, digestive bleeding, tissue, cell

Persons who were drugs users by intravenous or intranasal route

Children from mothers seropositive for HCV

Sexual partners and household members of hepatitis patients

Persons who had tattoos, piercing, acupuncture without use of
single use or personal equipment

Persons who had medical care in countries with high prevalence
of HCV (South East Asia, Middle East, Africa, South America)

Persons with unexplained elevations of transaminases

Patients seropositive for HIV or HBV

Persons with unexplained asthenia

Persons with history of unexplained jaundice
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According to the practice guidelines reviewed, the information of the
population about HCV risk factors and offering testing to high risk groups is
considered as good clinical practice. However, based on expert opinion,
slightly different high risk target groups are defi
studied.

It is unlikely that the large volume of anti-HCV antibody tests currently
performed in Belgium (over 673 000 tests each year) is targeted to these
risk groups. Many gynaecologists for example routinely test all pregnant
women for anti-HCV antibodies.

Practice guidelines in all countries studied no longer exclude IDUs from
hepatitis C treatment. An individual approach is recommended by the
BASL guidelines. The IDU population tends to be quite mobile hampering
treatment follow-up. The decision to test and treat IDUs should not be
taken without having the social and psychological support in place. This
support system should be flexible and mobile to ensure follow
the entire treatment period.

Testing may be justified for epidemiological monitoring, however this
should be performed in the context of scientifically valid research
protocols.

The Belgian health insurance currently reimburses up to 4 HCV
per patient and per treatment cycle. No tests are covered for mo
infection in risk groups. This is an issue not covered by the study but
raised by experts in the field. Risk groups such as IDUs and HIV+ MSM
may remain at risk of HCV re-infection after obtaining an SVR (or a
spontaneous clearance). Follow-up monitoring for re
performed using anti-HCV antibody tests as these tests remain positive (or
are not reliable in case of advanced immune deficiency). Therefore regular
(e.g. yearly) tests may be indicated in subjects suspected of possib
infection. Neither the HCV-RNA test nor the HCV core antigen test
(cheaper and easier to use, but slightly less sensitive
been critically evaluated in this report for the detection of
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e practice guidelines reviewed, the information of the
population about HCV risk factors and offering testing to high risk groups is
considered as good clinical practice. However, based on expert opinion,
slightly different high risk target groups are defined in each country

HCV antibody tests currently
performed in Belgium (over 673 000 tests each year) is targeted to these
risk groups. Many gynaecologists for example routinely test all pregnant

Practice guidelines in all countries studied no longer exclude IDUs from
hepatitis C treatment. An individual approach is recommended by the
BASL guidelines. The IDU population tends to be quite mobile hampering

. The decision to test and treat IDUs should not be
taken without having the social and psychological support in place. This
support system should be flexible and mobile to ensure follow-up during

epidemiological monitoring, however this
should be performed in the context of scientifically valid research

The Belgian health insurance currently reimburses up to 4 HCV-RNA tests
per patient and per treatment cycle. No tests are covered for monitoring re-
infection in risk groups. This is an issue not covered by the study but
raised by experts in the field. Risk groups such as IDUs and HIV+ MSM

infection after obtaining an SVR (or a
monitoring for re-infection cannot be

HCV antibody tests as these tests remain positive (or
are not reliable in case of advanced immune deficiency). Therefore regular
(e.g. yearly) tests may be indicated in subjects suspected of possible re-

RNA test nor the HCV core antigen test
(cheaper and easier to use, but slightly less sensitive

22, 23
) has however

been critically evaluated in this report for the detection of re-infection.

4.3.3. Prevention programs for HCV transmission among

4.3.3.1. Results of the literature review

Needle and syringe programs (NSP) and opioid substitution therapy (OST)
are now available in all EU countries.

The literature review showed NSP and OST pr
on HIV transmission. Low level evidence also suggests the combination of
NSP and OST programs also reduces HCV transmission.

These programs are considered as cost
on HIV transmission.

4.3.3.2. The treatment as prevention model

Treatment as prevention of HCV transmission in IDUs is a relatively new
research concept. The goal is to reduce transmission of the virus by
treating individuals in the at risk community.
untested assumption that the probability to transmit HCV is independent of
the willingness of the IDU to be tested and treated.

Some key input parameters need to be better documented for Belgium
before conclusions can be drawn:

 the baseline prevalence of chronic hepatitis C in IDUs,

 the proportion of current IDUs that can be treated each year,

 the treatment response rate in current IDUs and IDUs not under OST
(not well documented, as treatment studies in IDUs often used highly
selected patients on OST and treated in expert centers)

Input from the ongoing field trials abroad will also be helpful to improve the
model.

In 2015-2017, highly effective and better tolerated (interferon free)
combinations of antivirals are expected to
such treatment combinations are likely to increase treatment uptake.
However, treatment compliance may even become more important, in
order to avoid the development of drug resistance. Provided drug
resistance problems can be controlled, this evolution could also accelerate
the study of treatment as prevention in IDUs.

KCE Reports 173

Prevention programs for HCV transmission among IDUs

Results of the literature review

Needle and syringe programs (NSP) and opioid substitution therapy (OST)
are now available in all EU countries.

The literature review showed NSP and OST programs had a clear impact
on HIV transmission. Low level evidence also suggests the combination of
NSP and OST programs also reduces HCV transmission.

These programs are considered as cost-effective mostly due to their effect

atment as prevention model

Treatment as prevention of HCV transmission in IDUs is a relatively new
The goal is to reduce transmission of the virus by

treating individuals in the at risk community. Our model is based on the
tion that the probability to transmit HCV is independent of

the willingness of the IDU to be tested and treated.

Some key input parameters need to be better documented for Belgium

the baseline prevalence of chronic hepatitis C in IDUs,

the proportion of current IDUs that can be treated each year,

the treatment response rate in current IDUs and IDUs not under OST
(not well documented, as treatment studies in IDUs often used highly
selected patients on OST and treated in expert centers)

Input from the ongoing field trials abroad will also be helpful to improve the

2017, highly effective and better tolerated (interferon free)
combinations of antivirals are expected to become available. If realized,
such treatment combinations are likely to increase treatment uptake.
However, treatment compliance may even become more important, in
order to avoid the development of drug resistance. Provided drug

controlled, this evolution could also accelerate
the study of treatment as prevention in IDUs.
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 RECOMMENDATIONS

 RESEARCH AGENDA

c
The KCE is the only responsible for the recommendations given to the public
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RECOMMENDATIONSc  Based on the published studies on effectiveness or cost
the general population for hepatitis C is currently not recommended.

 Based on the published studies on effectiveness or cost
injection drug users for hepatitis C could be envisaged. However, the decision to test and
treat should not be taken without having a social and psychological support in place.
Such a flexible and mobile support system should aim to improve treatment safety and
efficacy.

 In view of the large volume of tests for anti-HCV antibodies in Belgium, it is recommended
to remind the medical community of the list of appropriate indications for testing for anti
HCV antibodies in clinical practice.

 As only few seroprevalence and HCV-RNA prevalence estimates for the general
population and specific risk groups (eg injection drug users) in Belgium are available,
further well-designed epidemiological research is indicated.

 In addition, more data on treatment uptake and response in current injection drug users
are to be collected for the Belgian setting, in order to improve the theoretical model on
treatment for prevention of HCV transmission.

 Injection drug users and HIV+ homosexual men may remain at risk of HCV re
after clearing a previous HCV infection. Currently, no tests are reimbursed for this
indication. The most appropriate and cost-effective test in this indication remains to be
determined.

The KCE is the only responsible for the recommendations given to the public authorities
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Injection drug users and HIV+ homosexual men may remain at risk of HCV re-infection
after clearing a previous HCV infection. Currently, no tests are reimbursed for this

effective test in this indication remains to be
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