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Summary
Background Epidemiological data are crucial to monitoring progress towards the 2030 Hepatitis C Virus (HCV)
elimination targets. Our aim was to estimate the prevalence of chronic HCV infection (cHCV) in the European Union
(EU)/European Economic Area (EEA) countries in 2019.

Methods Multi-parameter evidence synthesis (MPES) was used to produce national estimates of cHCV defined as:
π = πrecρrec + πexρex + πnonρnon; πrec, πex, and πnon represent cHCV prevalence among recent people who inject drugs
(PWID), ex-PWID, and non-PWID, respectively, while ρrec, ρex, and ρnon represent the proportions of these groups in
the population. Information sources included the European Centre for Disease Prevention and Control (ECDC)
national operational contact points (NCPs) and prevalence database, the European Monitoring Centre for Drugs
and Drug Addiction databases, and the published literature.

Findings The cHCVprevalence in 29of 30EU/EEAcountries in 2019was 0.50% [95%Credible Interval (CrI): 0.46%, 0.55%].
The highest cHCV prevalence was observed in the eastern EU/EEA (0.88%; 95% CrI: 0.81%, 0.94%). At least 35.76% (95%
CrI: 33.07%, 38.60%) of the overall cHCV prevalence in EU/EEA countries was associated with injecting drugs.

Interpretation Using MPES and collaborating with ECDC NCPs, we estimated the prevalence of cHCV in the EU/
EEA to be low. Some areas experience higher cHCV prevalence while a third of prevalent cHCV infections was
attributed to PWID. Further efforts are needed to scale up prevention measures and the diagnosis and treatment of
infected individuals, especially in the east of the EU/EEA and among PWID.

Funding ECDC.
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Research in context

Evidence before this study
In view of the public health need to meet the World Health
Organization (WHO) elimination targets for hepatitis C virus
(HCV), it is essential to accurately monitor the epidemiological
trends of the prevalence of chronic HCV (cHCV) infection. HCV
disproportionately affects certain population groups, such as
people who inject drugs (PWID), which poses a special
challenge to HCV epidemiological studies. In the European
Union (EU)/European Economic Area (EEA), many studies
among the general population have been conducted and
included in a database developed by the European Centre for
Disease Prevention and Control (ECDC). Other studies/reports
on PWID have also been published and included in the
European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA) databases. However, these estimates alone cannot
be combined to obtain a national estimate of people with
HCV unless additional information regarding the proportion
of each specific group in the overall population is known.
Moreover, many of these studies are based on data on HCV
antibodies or are quite old. Thus, the effect of direct-acting
antivirals (DAAs) is ignored although they comprise a key tool
to control HCV due to the high sustained virological response
(SVR) they incur. The Polaris Observatory HCV Collaborators
have provided regional and global estimates of HCV
prevalence based on a simulation model, which, however,
requires probably many additional country-specific
parameters. Furthermore, the contribution of injection drug
use (IDU) was not estimated. An alternative approach, which
has been applied in the field of HCV in the past, is the Multi-
Parameter Evidence Synthesis (MPES). MPES is a Bayesian
approach that simultaneously combines direct and/or indirect
information on different parameters or functions of
parameters from diverse sources to derive an overall estimate
of a parameter of interest, for example, an estimate of the
nationwide prevalence of an infection, along with boundaries
of uncertainty.

Added value of this study
This study estimated the prevalence of cHCV (the viremic
population, i.e., those positive to HCV-RNA or the HCV core
antigen) and the contribution of IDU to that estimate for
countries in the EU/EEA in 2019. It is the first time that MPES
is used at the European level through a harmonized approach
across the region involving local experts. We included studies
published in previous ECDC and EMCDDA reports or other
relevant information suggested by the ECDC national
operational contact points and other national experts. The
population of each country (15–79 years old) was divided into
three main non-overlapping risk groups: recent PWID (those
who injected in the last year); ex-PWID (those who last
injected more than a year ago); and non-PWID. The overall
cHCV prevalence in the population was estimated as a
weighted sum of the respective cHCV probabilities. A multi-
state Markov model was used to estimate the size of recent
and ex-PWID. Adjustment for treatment with DAAs was made
where possible. A database that summarizes the results and
includes the country-specific reports was created.

Implications of all the available evidence
The estimated overall cHCV prevalence among people 15–79
years of age, as of 2019, in 29 out of 30 EU/EEA countries
(apart from Lichtenstein) was 0.50%, being higher in Eastern
European countries (0.88%) and lower in Western European
countries (0.27%). This prevalence estimate corresponded to
approximately 1,800,000 viremic infections, with more than
a third of them attributed to IDU. This study suggests that,
overall, the burden of cHCV, as a percentage, is low in the EU/
EEA though it remains considerable in some of its countries
and among PWID. Moreover, the total (absolute) number of
cHCV cases remains large across the region. Therefore, EU/EEA
countries need to continue their efforts to eliminate HCV by
scaling up testing alongside harm reduction measures and
timely linkage to treatment. Our estimates presented in this
analysis could serve as a basis for EU/EEA countries to review
and perhaps adapt their local HCV strategies.
Introduction
Hepatitis C virus (HCV) infection is a major public
health problem affecting 0.7% of the world population
with 1.4 million new infections and more than
250,000 deaths due to long-term complications of
chronic hepatitis C (CHC) in 2020.1 In the absence of
an effective hepatitis C vaccine,2 prevention of new
HCV infections, especially through harm reduction
measures targeting people who inject drugs (PWID),
www.thelancet.com Vol 36 January, 2024
screening, and effective treatment using direct-acting
antivirals (DAAs), remain key measures to reduce
HCV incidence and associated morbidity and
mortality. DAAs, in particular, have significantly
improved treatment outcomes with more than 95% of
HCV-infected people achieving sustained virological
response (SVR).3

Driven by the large CHC burden and the advance-
ments in therapeutics, the World Health Organization
3
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(WHO) developed the Global Health Sector Strategy on
viral hepatitis targeting elimination of hepatitis as a
public health threat by 2030. The ambitious targets
include a 65% reduction in deaths related to hepatitis B
and C, a 90% reduction in new cases of chronic hep-
atitis B virus and HCV infection (cHCV), and the
diagnosis of 90% of people with hepatitis B and C by
2030.4,5 Absolute targets in the updated 2022–2030
strategy include an HCV incidence of less than 5/
100,000 in the general population and less than 2/100
in PWID, and annual HCV-related mortality less than
2/100,000 persons.6

An essential step towards HCV elimination is hav-
ing a clear understanding of the local epidemiology to
effectively plan public health strategies and address
health-service needs. The varying prevalence of HCV
infection in different population groups, however,
poses challenges to HCV epidemiology.7 Data among
PWID in the European Union (EU)/European Eco-
nomic Area (EEA) countries indicate huge differences
in seroprevalence (i.e., prevalence of antibodies to
HCV) depending on country and study settings (www.
emcdda.europa.eu/data/stats2021/pdu_en; last time
accessed October 8th, 2023).8 In some countries, HCV
seroprevalence is very high (around 80%) among
PWID.8 HCV prevalence is also disproportionally
higher among other populations such as people with
migratory background from high endemicity countries9

and men who have sex with men (MSM),8,10 compared
to the general population.8,11–13 Data from general
population studies in Europe also reveal variability by
country and year of study corresponding to historical
differences in the prevalence of risk factors, as well as
more recently to the impact of treatment https://www.
ecdc.europa.eu/en/infectious-disease-topics/z-disease-
list/hepatitis-c/tools/hepatitis-c-prevalence-database;
last time accessed October 8th, 2023).8,12 Moreover,
HCV elimination has been proceeding at different
speed throughout Europe, with some countries on
track to achieve the elimination goals set by WHO
whilst others still struggle with limited political sup-
port and insufficient resources to achieve elimination.14

In many EU/EEA countries, the lack of knowledge of
the national burden of HCV infection has been
hampering the elimination process and should be
overcome.

Research groups in many countries have conducted
epidemiological studies that measure HCV prevalence in
the general population and specific population groups,
yet none of these estimates provides a full measure of
national prevalence and they need to be combined with
additional information regarding the size of each specific
group in the population to generate a national estimate
of the HCV burden.15,16 Multi-parameter evidence syn-
thesis (MPES) is an approach that simultaneously com-
bines direct and/or indirect information on different
parameters or functions of parameters from diverse
sources in order to derive an overall estimate of a
parameter of interest, for example, an estimate of the
nationwide prevalence of an infection.17 MPES has been
used in studying the epidemiology of chronic infections
such as HIV18 and HCV.15 For example, Sweeting et al.
described the method and applied it to calculate the
prevalence of serological evidence of HCV infection in
England and Wales.15

A further challenge to understanding the burden of
HCV infection is that whilst there exist published re-
ports of HCV estimates in some EU/EEA countries,7

many of these studies only measure the prevalence of
antibodies to HCV, not accounting for the treatment of
cHCV. This is not sufficient considering both the need
of predicting the future burden of disease and the
impact of ongoing infections on onward transmission.
The available data are often fragmented and potentially
incomplete, as, for example, the existing data on key
population sizes or the data on viremic infection
prevalence. What’s more, the EU/EEA lacks a
harmonised and simple approach that involves local
experts, makes use of all available information, and
would also provide more comparable national esti-
mates of cHCV prevalence needed for monitoring the
epidemic and the progress towards the elimination
goals. Therefore, the aim of our study was to estimate
the prevalence of cHCV infection (viremic population,
i.e., positive for HCV-RNA or the HCV core antigen)
and the contribution of injection drug use (IDU)—the
major route of HCV transmission—to that estimate for
countries in the EU/EEA using a systematic and
harmonised approach.
Methods
A simple version of MPES that accounts for uncer-
tainty within a Bayesian framework was applied to each
EU/EEA country separately to derive national estimates
for 2019. The time point of 2019 was selected for three
reasons: i) to produce estimates before services dis-
ruptions or other impacts due to the COVID-19
pandemic; ii) because most prevalence estimates
available, including those for PWID, were before 2019;
and iii) sufficient time had elapsed since the intro-
duction of DAAs in 2014–2015 to account for their
widespread rollout and impact. The initial estimates for
each country were discussed with the European Centre
for Disease Prevention and Control (ECDC) national
operational contact points (NCPs) and other national
experts, and then refined or improved based on their
feedback. Countries were grouped into regions using
the definition of the Statistics Division of the United
Nations (https://unstats.un.org/unsd/methodology/
m49/; last time accessed October 8th, 2023) (Table 1
and Appendix A).
www.thelancet.com Vol 36 January, 2024
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Country Median prevalence (%) of cHCV
(95% credible interval)

Population with cHCV
(95% credible interval)

Least proportion (%) attributable to injection
drug use (95% credible interval)

EU/EEA 0.50 (0.46, 0.55) 1,782,923 (1,638,132, 1,941,583) 35.76 (33.07, 38.60)

Eastern Europe 0.88 (0.81, 0.94) 634,273 (587,854, 684,696) 40.34 (37.14, 43.58)

Bulgaria 1.11 (0.83, 1.60) 62,610 (47,032, 90,766) 62.56 (43.14, 82.76)

Czechia 0.78 (0.55, 1.11) 66,794 (46,853, 94,196) 24.60 (17.22, 35.10)

Hungary 0.23 (0.20, 0.25) 17,984 (15,962, 20,101) 48.31 (42.51, 53.36)

Poland 0.36 (0.27, 0.45) 108,210 (82,261, 137,566) 4.27 (3.16, 5.83)

Romania 2.26 (2.11, 2.41) 348,939 (326,554, 372,034) 46.81 (43.61, 49.97)

Slovakia 0.62 (0.47, 0.78) 27,407 (20,658, 34,501) 87.12 (74.69, 95.18)

Northern Europe 0.41 (0.37, 0.45) 120,493 (109,815, 134,393) 70.03 (65.03, 73.98)

Denmark 0.27 (0.25, 0.30) 12,423 (11,262, 13,621) 97.43 (96.05, 98.45)

Estonia 1.71 (1.49, 2.06) 17,634 (15,413, 21,306) 85.48 (71.19, 95.16)

Finland 0.59 (0.53, 0.66) 25,650 (22,801, 28,477) 95.91 (94.66, 96.94)

Iceland 0.10 (0.05, 0.20) 279 (151, 547) 83 (41.63, 100)

Ireland 0.21 (0.13, 0.35) 7844 (4,711, 13,035) 62.31 (37.01, 99.78)

Latvia 0.77 (0.68, 0.87) 11,640 (10,236, 13,090) 81.26 (75.43, 87.61)

Lithuania 1.01 (0.94, 1.09) 22,410 (20,761, 24,139) 25.05 (22.60, 27.68)

Norway 0.22 (0.14, 0.30) 9164 (5,954, 12,631) 76.81 (66.64, 85.48)

Sweden 0.16 (0.07, 0.31) 12,758 (5,174, 24,732) 41.89 (33.35, 53.17)

Southern Europe 0.59 (0.50, 0.69) 633,109 (540,571, 737,905) 19.38 (16.66, 22.67)

Croatia 0.74 (0.46, 1.11) 24,274 (15,060, 36,404) 9.31 (4.92, 17.57)

Cyprus 0.19 (0.15, 0.25) 1353 (1,035, 1756) 59.79 (46.03, 73.76)

Greece 0.55 (0.36, 0.80) 46,260 (30,310, 67,042) 11.49 (7.75, 17.72)

Italy 0.96 (0.80, 1.15) 459,000 (379,172, 549,698) 16.68 (13.87, 20.14)

Malta 0.27 (0.20, 0.35) 1083 (812, 1398) 87.56 (76.85, 94.78)

Portugal 0.50 (0.37, 0.78) 41,161 (30,370, 64,216) 67.35 (43.13, 90.12)

Slovenia 0.07 (0.02, 0.14) 1078 (317, 2319) 83.94 (35.54, 99.35)

Spain 0.15 (0.06, 0.27) 54,676 (21,352, 101,774) 15.13 (7.94, 38.84)

Western Europe 0.27 (0.20, 0.34) 391,737 (297,454, 504,226) 44.63 (36.45, 53.68)

Austria 0.33 (0.29, 0.38) 23,860 (20,931, 26,854) 93.95 (91.72, 95.72)

Belgium 0.18 (0.09, 0.36) 16,178 (7,737, 31,562) 20.17 (9.76, 42.62)

France 0.29 (0.16, 0.46) 142,921 (77,226, 227,201) 34.28 (20.84, 51.32)

Germany 0.30 (0.21, 0.42) 196,671 (137,554, 279,639) 49.29 (37.66, 62.99)

Luxembourg 0.25 (0.15, 0.39) 1243 (760, 1894) 73.09 (54.36, 88.46)

Netherlands 0.04 (0, 0.16) 6183 (0, 21,759) 26.06 (10.01, 73.86)

Note: HCV-RNA prevalence is used as a proxy for chronic HCV infection (cHCV); Population: 15–79 years old; Sub-regions names denote the EU/EEA countries within the United Nations sub-regions; Cyprus
was grouped into Southern Europe for this analysis.

Table 1: Estimates of the hepatitis C virus (HCV) chronically infected population (% prevalence and absolute numbers) and the proportion (%) of chronic hepatitis C virus infection
(cHCV) attributable to injection drug use in European Union—European Economic Area (EU/EEA) countries.
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Description of the MPES method
The population of each country (15–79 years old) was
divided into three main non-overlapping risk groups:

1. Recent PWID (those who injected in the last year);
2. Ex-PWID (those who last injected more than a year

ago);
3. Non-PWID.

The overall prevalence of cHCV in the population, π,
using the above approach, was defined as the weighted
sum of three probabilities (Equation (1)):

π = πrecρrec+πexρex+πnonρnon (1)
www.thelancet.com Vol 36 January, 2024
The parameters πrec , πex, and πnon represent cHCV
prevalence among recent, ex-PWID, and non-PWID,
respectively, while the parameters ρrec , ρex , and ρnon
represent the proportion of recent, ex-PWID, and non-
PWID in the overall population (ρrec + ρex + ρnon = 1).
Several different studies were used to estimate the above-
mentioned parameters in each country, and evidence
about cHCV prevalence was combined via a unified MPES
model fitted under a Bayesian approach using Hamilto-
nian Monte Carlo through the STAN software. Vague,
uniform from 0 to 1, prior distributions were specified for
cHCV prevalence. Since most data for cHCV were avail-
able in the form of numerator and denominator, inde-
pendent Binomial distributions were used.
5
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Proportion of recent PWID, ex-PWID, and non-PWID
in the overall population (ρrec, ρex, ρnon)
To estimate the number of recent and ex-PWID in 2019,
a stochastic, multi-state Markov model was used, rep-
resenting the non-PWID, recent PWID, and ex-PWID
groups. The structure of the model, which is a modifi-
cation of a method proposed by McDonald et al.,16 is
described in detail in Appendix A. In brief, the model
tracks the number of recent PWID, ex-PWID, and ever-
PWID (both recent and ex-PWID), every year, account-
ing for ageing and the PWID-related excess mortality.
The model was calibrated to match the number of recent
and/or ever PWID reported either in the review of
Grebely et al.19 or in the European Monitoring Centre
for Drugs and Drug Addiction (EMCDDA) statistical
bulletin (www.emcdda.europa.eu/data/stats2021/pdu_
en; last time accessed October 8th, 2023) and/or
Barometer (www.emcdda.europa.eu/publications/html/
viral-hepatitis-elimination-barometer_en; last time
accessed October 8th, 2023), preferring studies using
capture-recapture sampling, or estimates provided by
the NCPs and other national experts.

Through the model, the numbers of recent and ex-
PWID in the population of each country in 2019 were
estimated. The size of non-PWID was estimated by
subtracting the number of recent and ex-PWID from
the total size of the population of each country (15–79
years old) derived from Eurostat. Finally, ρrec ,
ρex , and ρnon were estimated by dividing the above-
mentioned numbers by the total population (15–79
years old) of each country.

cHCV prevalence (πrec,πex,πnon)
Spontaneous viral clearance
When available reported data referred to the preva-
lence of antibodies to HCV and no HCV-RNA preva-
lence information was available, the spontaneous viral
clearance probability of 0.26 [95% Confidence Interval
(CI): 0.22, 0.29] was applied to estimate the prevalence
of cHCV in each group.20 Uncertainty in this estimate
was also considered through a Normal distribution,
with its mean and standard deviation informed by the
results published in the study of Micallef et al.20 More
information can be found in Appendix A.

Prevalence of cHCV among recent PWID (πrec)
The prevalence of cHCV in recent PWID was informed
by studies provided by the ECDC NCPs. If there was no
input by NCPs, we used information from studies
included in the EMCDDA statistical bulletin/Barometer
(www.emcdda.europa.eu/data/stats2021/pdu_en; www.
emcdda.europa.eu/publications/html/viral-hepatitis-eli
mination-barometer_en; last time accessed October 8th,
2023). These data were derived from, for instance, cross-
sectional surveys, respondent-driven surveys, or testing
of PWID at drug treatment facilities. Finally, if there
were no studies in the EMCDDA platforms, we used the
review of Grebely et al.19

Prevalence of cHCV among ex-PWID (πex)
Direct information on cHCV prevalence among ex-
PWID was scarce and often unavailable in the litera-
ture. To overcome this issue, data on cHCV prevalence
among ever PWID (i.e., indirect information on both
recent and ex-PWID) obtained through the EMCDDA
databases or other sources suggested by the NCPs were
used.18 Data were obtained from, for instance, cross-
sectional surveys, samples from individuals in opioid
agonist therapy, or drug treatment centers. However,
cHCV prevalence among ever PWID provides infor-
mation on a mixture of the parameters of interest, i.e.,
πrec and πex . Unless additional information was pro-
vided, we used the estimated proportions of the risk
groups in the population produced by the Markov model
as the mixture proportions (i.e., ρrec

ρrec+ρex and ρex
ρrec+ρex,

respectively). Under the above assumptions, πex could
be indirectly computed by applying the formula below
(Equation (2)):

πex = (πever −
ρrec

ρrec+ρexπrec) ×
ρrec+ρex

ρex
(2)

However, when data on the cHCV prevalence among
ex-PWID were available (e.g., Spain), we estimated πex
directly. Moreover, when the mixture proportion of
recent PWID among ever PWID was known or reliably
estimated (e.g., France), we took this into account (in-
formation can also be found in Appendix A).

Prevalence of cHCV among non-PWID (πnon)
Estimates of cHCV prevalence in the non-PWID popu-
lation were retrieved from published and unpublished
national data, available from the ECDC hepatitis C
prevalence database (https://www.ecdc.europa.eu/en/
infectious-disease-topics/z-disease-list/hepatitis-c/tools/
hepatitis-c-prevalence-database; last time accessed
October 8th, 2023) and/or informed by NCPs, covering
data published between 2005 and June 2021.12 Studies
in the ECDC database among the general population
and pregnant women had been assessed for quality
using several factors and a risk of bias score had been
assigned. Specifically, for general population studies,
the domains age, gender, sampling method and
response rate, and geographical coverage were consid-
ered to quantify the risk of bias. Pre-determined points
were awarded in each domain. A total quality score was
calculated by summing the values in each domain, with
the bias score ranging between 0 and 6 and higher
scores representing higher-quality studies.

When higher-quality studies, according to the above-
mentioned score, among the general population were
available for a certain country (score≥4), their estimates
www.thelancet.com Vol 36 January, 2024
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of cHCV prevalence among non-PWID were used. If
there was no high-quality evidence, estimates from
general population-based studies with a lower quality
score (score < 4) were used. If no general population-
based prevalence estimates were available, studies on
pregnant women were used to obtain proxy HCV prev-
alence figures. Finally, if studies on pregnant women
were also unavailable, first-time blood donor data were
used. To avoid overlapping of PWID and non-PWID
groups and thus to estimate the prevalence of cHCV
more accurately in the non-drug-using population, the
methods and results of general population-based studies
or their proxies were carefully reviewed to remove data
referring to PWID where possible. Thus, to the best of
our knowledge, cHCV data derived from the general
population studies refer to non-PWID, avoiding over-
lapping with PWID as much as possible. When multiple
studies from the general population were included, we
also conducted random-effect analyses to account for
potential within-country heterogeneity. The results of
the random-effect analyses are presented in the sup-
plementary material (Appendix B).

Adjustment for treatment with DAAs
Treatment adjustment was made if cHCV prevalence
data were available before 2019. The total number of
individuals treated with DAAs, if available, was provided
by the NCPs. For countries where the distribution of the
risk groups among the treated population was not
available, it was assumed that the distribution of the risk
groups among those treated was that of their corre-
sponding distribution among the cHCV population, i.e.,
Pr(Recent PWID|cHCV), Pr(Ex-PWID|cHCV), and
Pr(Non-PWID|cHCV), as estimated by the MPES model
using the Bayes rule when information on DAAs was
ignored. When DAAs data were available for some of
the three groups, the corresponding number of in-
dividuals cured by DAAs after the year of the study was
stochastically subtracted from the respective cHCV
population. To do so, the SVR rates and their uncer-
tainty were also taken into consideration through a prior
distribution based on well-known published studies.21,22

Sensitivity analysis—people with migratory
background
Additional sensitivity analyses including people with
migratory background from high endemicity countries,
as a separate group, were performed based on data from
a technical report from ECDC.23 The results of these
analyses are included in country-specific reports
(Appendix B) and should be interpreted with caution
due to potential overlapping between groups.

Database and detailed report for each country
More detailed information about the methodology is
available in the Appendix A. Country-specific reports
providing in-depth insights into the methodology and
www.thelancet.com Vol 36 January, 2024
data sources employed for each country are available in
Appendix B. To further facilitate access to the results, a
website has also been developed. An interactive EU/EEA
map that summarizes the results and all country-specific
reports are also available at http://hcveurope.eu/.

The study follows the Guidelines for Accurate and
Transparent Health Estimates Reporting (GATHER
statement–https://www.who.int/data/gather; last time
accessed October 8th, 2023).24

Role of the funding source
The funding source was not involved in study design; in
the collection, analysis, and interpretation of data; in the
writing of the report; and in the decision to submit the
paper for publication.
Results
cHCV prevalence (%)
The estimated cHCV prevalence in 29 of 30 EU/EEA
countries (except Lichtenstein) at the end of 2019 was
0.50% [95% Credible Interval (CrI): 0.46%, 0.55%]
(Table 1 and Fig. 1). The EU/EEA regions with the
highest and lowest cHCV prevalence were Eastern
Europe (0.88%; 95% CrI: 0.81%, 0.94%) and Western
Europe (0.27%; 95% CrI: 0.20%, 0.34%). The cHCV
prevalence in Northern and Southern Europe was esti-
mated to be 0.41% (95% CrI: 0.37%, 0.45%) and 0.59%
(95% CrI: 0.50%, 0.69%), respectively.

In 2019, 25 EU/EEA countries had a cHCV preva-
lence of less than 1%. The Netherlands (0.04%; 95%
CrI: 0%, 0.16%), Slovenia (0.07%; 95% CrI: 0.02%,
0.14%), and Iceland (0.10%; 95% CrI: 0.05%, 0.20%)
were estimated to have the lowest cHCV prevalence. In
contrast, the highest cHCV prevalence was estimated in
Romania (2.26%; 95% CrI: 2.11%, 2.41%), Estonia
(1.71%; 95% CrI: 1.49%, 2.06%), and Bulgaria (1.11%;
95% CrI: 0.83%, 1.60%).

Number of people living with cHCV (absolute
numbers)
Overall, the number of people with cHCV at the end of
2019 was estimated at 1,782,923 (95% CrI: 1,638,132,
1,941,583) (Table 1). The estimated population with
cHCV in Eastern (six countries), Northern (nine coun-
tries), Southern (eight countries), and Western Europe
(six countries) was 634,273 (95% CrI: 587,854, 684,696),
120,493 (95% CrI: 109,815, 134,393), 633,109 (95% CrI:
540,571, 737,905), and 391,737 (95% CrI: 297,454,
504,226), respectively.

The three countries with the largest population with
cHCV were Italy (459,000; 95% CrI: 379,172, 549,698),
Romania (348,939; 95% CrI: 326,554, 372,034), and
Germany (196,671; 95% CrI: 137,554, 279,639). The
smallest populations with cHCV were estimated for
Iceland (279; 95% CrI: 151, 547), Slovenia (1078; 95%
CrI: 317, 2319), and Malta (1083; 95% CrI: 812, 1398).
7
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Fig. 1: Prevalence (%) of chronic hepatitis C virus (HCV) infection (cHCV) in European Union—European Economic Area (EU/EEA) countries.
Notes: HCV-RNA prevalence is used as a proxy for cHCV; Population: 15–79 years old.
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Proportion of cHCV attributable to IDU and to
other/unknown routes
The model estimated that at least 35.76% (95% CrI:
33.07%, 38.60%) of the 2019 cHCV population was
associated with IDU (Table 1 and Fig. 2). The highest
and lowest contribution of IDU to the 2019 cHCV
prevalence was estimated in Northern (70.03%; 95%
CrI: 65.03%, 73.98%) and Southern Europe (19.38%;
95% CrI: 16.66%, 22.67%), respectively. The least
contribution of IDU to the 2019 cHCV prevalence in
Eastern and Western Europe was 40.34% (95% CrI:
37.14%, 43.58%) and 44.63% (95% CrI: 36.45%,
53.68%), respectively.

The top three countries, where the majority of the
2019 cHCV infections were attributed to IDU,
included Denmark (97.43%; 95% CrI: 96.05%,
98.45%), Finland (95.91%; 95% CrI: 94.66%, 96.94%),
and Austria (93.95%; 95% CrI: 91.72%, 95.72%). In
contrast, the top three countries, where the majority
of the 2019 cHCV infections were attributed to other/
unknown routes, included Poland (95.73%; 95% CrI:
94.17%, 96.84%), Croatia (90.69%; 95% CrI: 82.43%,
95.08%), and Greece (88.51%; 95% CrI: 82.28%,
92.25%).
Discussion
Despite considerable progress over the last years,
mostly because of effective primary prevention and
treatment with DAAs, there are still barriers and gaps to
overcome, and it is paramount to find appropriate so-
lutions for the realisation of nationwide HCV elimina-
tion programs. In order to meet the 2030 elimination
targets, it is essential to accurately monitor the epide-
miological trends of cHCV.25 Based on a collaborative
effort of local experts and a MPES approach, the esti-
mated overall cHCV prevalence in 2019 among people
15–79 years of age in 29 out of 30 EU/EEA countries
was 0.50%. The highest estimates were observed in
Eastern European countries (0.88%) and the lowest in
Western European countries (0.27%). This prevalence
estimate corresponded to approximately 1,800,000
viremic infections, with at least one third of them
attributed to IDU. The contribution of IDU varied
across regions with the highest proportion observed in
Northern European countries (70%) and the lowest in
Southern European countries (19%) indicating the
differing epidemics and testing patterns of hepatitis C
in these regions and the need for prevention and con-
trol activities targeted to the local epidemiology.
www.thelancet.com Vol 36 January, 2024
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Fig. 2: Least proportion (%) of prevalence of chronic hepatitis C virus (HCV) infection (cHCV) that is attributed to injection drug use in the
European Union—European Economic Area (EU/EEA). Notes: HCV-RNA prevalence is used as a proxy for cHCV; Population: 15–79 years old.
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Based on the MPES approach, at the country level,
there were examples of very low estimated HCV preva-
lence (<0.1%), such as in Iceland,26 Slovenia, and the
Netherlands. In contrast, countries with a higher prev-
alence (>1.5%), such as Romania or Estonia, will likely
require additional resources to scale up services in order
to meet the targets for HCV elimination. Moreover,
some countries with low estimated cHCV prevalence
(for instance, Germany and France), still contribute
substantially to the hepatitis C burden in Europe due to
their large population size and need to maintain pre-
vention and control strategies.

Other research teams have also tried to estimate the
burden of cHCV. The recent study from Polaris Ob-
servatory HCV Collaborators estimated, using mathe-
matical modelling, the global prevalence of viremic
HCV infection across all age groups in early 2020 to be
0.7%, which was lower than the previous estimate of
0.9% in 2015.1 The Global Burden of Disease Study
2019 estimated that the prevalence of HCV-related
cirrhosis and other chronic liver diseases in Europe
declined by approximately 6% between 2010 and 2019.27

This decrease in prevalence of cHCV and its complica-
tions could be attributed to the widespread rollout of the
www.thelancet.com Vol 36 January, 2024
highly effective DAAs, but may also be due to reductions
in HCV incidence as well as due to deaths and outward
migration of cases over time.27–34 However, the success
in reducing cHCV prevalence has been variable across
countries and regions depending on the availability of
testing services and treatment, as well as the uptake of
primary prevention, especially among PWID.35,36

The Polaris group1 also generated country-level esti-
mates of cHCV and, in comparison with our figures,
there were several EU/EEA countries with similar esti-
mates and overlapping 95% confidence/credible in-
tervals from the two approaches, which suggests that the
true estimate for these countries probably lies close to
the estimates provided by these two methods (for
example, Spain, Slovenia, and Iceland). Nevertheless,
there were also country-level differences between the
two methods, which could be partially explained by the
different methodology (mathematical modelling vs.
MPES) or different country-specific inputs.

Our approach has a number of strengths including:
i) high coverage involving 29 of 30 EU/EEA countries, ii)
engagement of panels of local country experts including
epidemiologists from the corresponding public health
agencies and clinicians who, through an iterative and
9
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interactive process, gave valuable feedback, validated the
data used for inputs, and provided updated local infor-
mation, iii) use of a common and straightforward
approach for all EU/EEA countries that allows reliable
country-level or regional comparisons; it should be
noted that this method has been used successfully in
other settings such as to calculate the prevalence of
antibodies to HCV infection in England and Wales15 and
in New York City,37 and to estimate the number of ever
injectors with undiagnosed HCV infection in Scotland,38

iv) simultaneous modelling of all data from multiple
sources in a Bayesian framework, v) consideration of the
administration and impact of DAAs on prevalence, and
finally vi) the possibility of easy and quick update of the
results from our approach when new information is
identified or becomes available allowing thus also the
evaluation of trends and changes over time. To allow for
reproducible and transparent research, computing
codes of both the Markov model and the MPES method
are available in the country-specific reports included as a
supplementary material (Appendix B).

There are also a few limitations to our approach:
Firstly, the quality of the input data affects the accuracy
of the final estimations. Quite often, prevalence studies
conducted in PWID or in non-drug-using groups were
of weak methodological design. For example, many
studies did not recruit participants using a random
sampling scheme and were thus less likely to be
representative of the target population. For the non-
PWID population, some data came from studies
relating to pregnant women or from the testing of blood
donors, which may underestimate the true prevalence or
the attribution of the overall cHCV burden to the non-
PWID population. Furthermore, in most cases, the
participation rates, even in well-designed studies, were
unknown and thus assessment of non-response bias
was not possible. To minimise bias, an algorithm was
introduced for the selection of studies conducted in the
general population prioritising evidence that had
received a lower risk of bias score in the ECDC review.
The selection process regarding the studies on cHCV
prevalence among PWID and the number of recent
PWID (ideally those using capture-recapture sampling)
was not arbitrary either; relevant studies were initially
obtained from EMCDDA with the final decision on
which studies to include reached through extensive
consultation and collaboration with the NCPs. However,
a formal algorithm assessing study quality, such as the
one used in the general population, was not applied.
Thus, cHCV prevalence data relating to PWID were
often retrieved from the testing of PWID at drug treat-
ment facilities and this population may not be repre-
sentative of all PWID. Moreover, drug use is associated
with stigma and so self-reported information might be
less reliable.

Although there were many countries with well-
designed national surveys for cHCV in the general
population, within-country heterogeneity by region, age,
or gender could also be an issue. However, this strati-
fication was not possible to perform for most countries
due to lack of data. There is also significant between-
country heterogeneity, even among neighboring
countries. Thus, the total and regional estimates at the
European level should be interpreted as summary
statistics.

Given that the MPES is based on defining non-
overlapping groups, to the extent the relevant informa-
tion was available, we excluded PWID-related data from
studies conducted in the general population. A further
major limitation, however, was that some vulnerable
populations have probably not been considered or
modelled appropriately (MSM or chemsex users, people
with migratory background from high endemicity
countries). For example, people with migratory back-
ground who did not use drugs recently or in the past are
likely to be underrepresented in surveys among the
general population due to language issues or because
they are more challenging to reach. Sensitivity analyses
were conducted where people with migratory back-
ground were considered as a separate group using es-
timates of their population size and of cHCV among
them from a ECDC review23; however, the MPES esti-
mates from these sensitivity analyses were probably
biased because the degree of overlapping between peo-
ple with migratory background and other groups is
unknown. On most occasions, NCPs considered the
MPES figures from these sensitivity analyses as over-
estimates and did not endorse them. Nevertheless,
incorporating other risk groups, such as MSM, could be
relevant in some circumstances, depending upon the
local epidemiological situation and the availability of
data. In the Netherlands, for example, we explored
including MSM with HIV as a separate risk group,
following discussions with local experts. However,
extending this approach to all countries presents chal-
lenges. Firstly, it necessitates the availability of studies
on cHCV prevalence among MSM, which is not the case
for most countries.8,12 Secondly, there is again potential
overlapping between groups: non-PWID MSM are likely
already included in general population studies, while
MSM who inject drugs are probably included in PWID
studies. This suggests a probable two-way overlapping,
potentially resulting in an overestimation of the overall
cHCV prevalence. The exception is perhaps MSM who
inject drugs for chemsex, as they are not likely to
participate in either general population or PWID
studies.

Another limitation was the lack of the necessary data
on population group size or on HCV prevalence for a
very small number of countries. The problem was
partially addressed by using information from neigh-
boring countries unless the national experts considered
that these estimates could not or did not reflect the re-
ality in their own countries. Reinfection was also a
www.thelancet.com Vol 36 January, 2024
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further limitation that was not specifically taken into
consideration in the MPES estimates.39 Moreover, on a
few occasions, there were differences in the MPES es-
timates between some countries whose HCV prevalence
estimates were much closer in magnitude based on
other modelling approaches.40 A further issue is that
cHCV refers primarily to HCV-RNA positive people,
which may slightly overestimate the number of chroni-
cally infected because it might include a small number
of acute infections that cleared spontaneously. Another
limitation is that the number of ex-PWID is in general
difficult to estimate directly (e.g., through surveys). In
this work, we estimated it through a mathematical
modelling approach, requiring further assumptions
which can impact the results. A final limitation was that
we had to adjust results based on the prevalence of an-
tibodies to HCV using a common factor for sponta-
neous clearance, which may not be correct in some
countries. However, this could normally be addressed
with direct information on the prevalence of viremic
HCV infection or on DAAs.

Our MPES is a simple version of that proposed by
Sweeting et al.15 that could be significantly improved if: i)
more complete data, through mandatory and compre-
hensive reporting systems, on HCV cases and DAAs
uptake, overall but especially by injection status, were
available for all EU/EEA countries, ii) definitions in
studies among PWID clearly differentiated recent from
ex-PWID, iii) higher quality and more representative
studies in the general population, in PWID but also in
other key populations (e.g., MSM, people with a migra-
tory background) were conducted measuring the preva-
lence of viremic infection; for instance, Romania, a
country with high cHCV prevalence in 2019, released
results from a well-conducted study in the general pop-
ulation in 2022–2023, which will help update the national
estimate,41 and iv) the methodology was expanded to es-
timate not only the prevalence of cHCV but also what
proportion of people with cHCV are diagnosed, linked to
care, and started on DAAs.

Conclusion
The results of our MPES study to derive national esti-
mates of cHCV indicate that the overall prevalence of
cHCV is low across the EU/EEA, but remains high in
some countries and among PWID, although our find-
ings should be interpreted with caution due to limita-
tions of this methodological approach. The total number
of cHCV cases in the region is substantial and EU/EEA
countries need to continue their efforts to eliminate
HCV by scaling up testing alongside harm reduction
measures and timely linkage to treatment.42 The esti-
mates presented in this analysis alongside the collection
of data on the undiagnosed fraction of cHCV infections
from other analyses are core elements of information
needed by EU/EEA countries to review and adapt their
local HCV strategies, including their screening and
www.thelancet.com Vol 36 January, 2024
harm reduction policies (i.e., needles and syringes pro-
grammes, opioid agonist therapy, and take-home
naloxone), and enable the monitoring of progress to-
wards the 2030 elimination targets.
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