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Abstract
Hepatitis C virus (HCV) genotypes’ monitoring allows real-time insight into the dynamic changes that occur in the global epidemiological picture of HCV infection. Intravenous drug use is currently the primary driver for HCV transmission in developed and developing countries. The distribution of HCV genotypes/subtypes differs significantly between people who inject drugs (PWID) and the general population. HCV genotypes that previously exhibited a limited geographical distribution (3a, 4) are becoming more prevalent in this high-risk group. Immigration from HCV-endemic countries and the evolving networks of HCV transmission in PWID influence HCV genotype distribution in Europe. Social vulnerabilities (e.g., unemployment, homelessness, and limited access to social and healthcare insurances systems) are important triggers for illicit drug use, which increases the associated risks of HCV infection and the frequent emergence of less prevalent genotypes. Genotype/subtype determination bears important clinical consequences in the progression of liver disease, susceptibility to antiviral therapies and the emergence of resistance-associated variants. An estimated half of the chronically HCV-infected PWID are unaware of their infection, and only one in ten of those diagnosed enter treatment. Nevertheless, PWID exhibit high response rates to new antiviral regimens, and the level of HCV reinfection is unexpectedly low. The focus of the healthcare system must be on the early detection and treatment of infection, to avoid late presentations that are associated with high levels of viremia and liver fibrosis, which may diminish the therapeutic success rate. 
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[bookmark: OLE_LINK1843][bookmark: OLE_LINK1844]Core tip: Careful surveillance of circulating hepatitis C virus (HCV) genotypes/subtypes is compulsory to reconstruct the natural history of HCV epidemics and viral transmission chains in high-risk populations, such as people who inject drugs (PWIDs). Genotypes 1a and 3a predominate among PWID worldwide, but genotype 4 has been reported with increased frequency. This review analyzes the factors that underlie the different distributions of HCV genotypes in PWID relative to the general population and highlights the need for early diagnosis and care in this vulnerable group, which responds well to new antiviral therapies and exhibits unexpectedly low reinfection rates. 
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[bookmark: OLE_LINK1039][bookmark: OLE_LINK1441][bookmark: OLE_LINK1644]INTRODUCTION
Non-communicable diseases have replaced infectious diseases as the most important causes of morbidity in the general population in the last two decades. Communicable diseases accounted for 24.9% of the total 52.8 million deaths reported worldwide in 2010, which is an important decrease relative to 1990, when these diseases were responsible for 34.1% of 46.5 million deaths[1]. Human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS), tuberculosis and chronic viral hepatitis are important exceptions. There are significant regional variations in this trend[2], which highlights the importance of continuous epidemiological monitoring of all diseases with public health relevance. Chronic hepatitis C is a significant cause of liver-related morbidity and mortality. There are more than 180 million persons chronically infected with the hepatitis C virus (HCV) worldwide who are at risk of developing liver cirrhosis, end-stage liver disease and hepatocellular carcinoma. An additional 3-4 million persons are newly infected each year[3]. It is estimated that 57% and 78% of patients with active viral replication will develop cirrhosis and hepatocellular carcinoma, respectively, within two or three decades in the absence of antiviral treatment, with 500000 deaths reported annually[4]. A large community-based Australian study demonstrated that people with hepatitis C exhibited a significantly increased risk of liver-related deaths compared with the general population[5].
HCV belongs to the Flaviviridae family, Hepacivirus genus. Humans are the only reservoir for HCV, but experimental infection in chimpanzees is possible. New members of the Hepacivirus and the related Pegivirus genera (pathogens for dogs and horses) have been recently discovered in rodents and bats, which serve as models for HCV biological studies[6,7]. HCV is an enveloped, positive single-stranded RNA virus, and its genome encodes three structural (core and envelope E1 and E2) and seven non-structural (NS) genes. Three NS genes are essential for the viral replicative cycle, and these genes are targets for direct-acting antivirals (DAA)[8]: (1) NS3-4A protease, which is involved in post-translational viral protein processing; (2) NS5B viral polymerase, which directs nucleic acid replication; and (3) NS5A, which encodes a phosphoprotein that participates in genome replication and the assembly of progeny virions. 
The error-prone nature of the HCV NS5B polymerase and the accumulation of mutations in a small hypervariable region in the envelope-encoding genes generate a high level of variability. This variability is translated in the existence of 7 major HCV genotypes) (with 30%-35% variation at the nucleotide level); 67 subtypes (with less than a 15% difference at the nucleotides level), each composed by a myriad of viral quasispecies; and 9 recombinant forms (e.g., the most frequently reported, G2k/1b, which is represented by multiple isolates)[9,10]. Each genotype exhibits a different degree of variability: 7 subtypes in G1; 11 subtypes in G2; 6 subtypes in G3; 17 subtypes in G4; 24 subtypes in G6; and only 1 subtype in G5 and 7. There are multiple consequences related to this enormous viral heterogeneity: (1) reinfections with a different genotype are possible because of the very limited cross-antigenicity; (2) the emergence of immune-escape mutants, which accounts for the high rate of chronic infections; (3) the therapeutic response is genotype- and subtype-specific; and (4) the selection of viral-resistant strains contribute to the need for combination therapies. 
The most important method of HCV spreading is parenteral transmission via intravenous drug use, unsafe medical procedures, including breaches in injection safety and infection prevention practices in hospitals, and the administration of unscreened blood products[11,12]. Approximately 80% of all HCV cases are concentrated in low- and middle-income countries in the Middle East, North Africa, South and East Asia (Table 1). The prevalence of HCV in North America is generally low (< 1.5%), with an increase to 5.4%-20% in military veterans[13]. The estimated mean prevalence of HCV infection is 1.03% in Europe, but large geographical variations are registered, from less than 0.2% in the Northern countries to approximately 1% in the Western countries. The highest rates are reported in Romania (3.3%) and rural areas in Greece and Italy[14,15]. The most affected age group is 25–34 years, which includes twice as many infected men as women (the notification rates are 22.3 vs 13.3 per 100000 population). However, the male-to-female ratio varies considerably between countries and ranges from 0.6 in Romania to 17.7 in the Netherlands[15,16].
The seroprevalence data must be interpreted cautiously because the methodology for HCV screening is not uniform across different regions. National estimates in Europe sometimes derive from targeted studies in specific regions of a single country, in non-clinical settings, or in selected populations[17]. The Center for Diseases Control (CDC) in the United States recommended HCV birth-cohort screening for persons born from 1945 to 1965[18,19]. A targeted screening strategy involves the testing of persons who are at risk for acquiring HCV infection (e.g., drug users, HIV-infected subjects, inmates, migrants from endemic countries, etc.) or persons with clinical signs or biochemical modifications that are suggestive of liver disease. The CDC initially promoted this type of strategy, but it is currently considered ineffective. A strategy aimed at reducing the discrepancies in reporting and promoting early HCV diagnosis and access to treatment is needed in Europe. Persons who exhibit positive HCV antibody results must be tested for active viral replication to confirm the diagnosis and assess the need for HCV therapy[20-22]. 

INTRAVENOUS DRUG USE - THE PRIMARY DRIVER OF HCV TRANSMISSION
People who inject drugs (PWID) account for 0.2%–0.5% of the world’s population, but represent approximately 6.8% of persons infected with HCV[12,23]. The global seroprevalence of HCV infection in PWID is approximately 51%, which means that at least 7.2 million PWID are living with HCV[12].
It is estimated that 1980000 years of life were lost because of drug dependence in 2010, and 494000 years of life were lost because of HCV infection associated with unsafe intravenous drug use (IDU)[23].
China, Russia, the United States and Brazil are home to the largest drug-injecting populations[24], with an estimated 1.3-1.6 million PWID infected with HCV per country[25]. High HCV seroprevalence rates that reach 80% are also reported in PWID from Mexico, Pakistan and Thailand[24,25]. Almost half of the 590000 people aged 18-29 years who reported intravenous drug use in the US are HCV infected[26,27], and the seroprevalence rates reach 98.7% in people who have used drugs for more than 30 years[28,29].
IDU is the most commonly reported HCV transmission route in Europe, and it represents the main risk factor for acute (33.3%) and chronic hepatitis C cases (83.7%)[14,30]. IDU is becoming prevalent in Northern and Southern European countries, where it is replacing the iatrogenic transmission that was recorded for decades[25,31]. Almost all European countries exhibit high HCV seroprevalence rates in PWID, with only the Czech Republic, Hungary and Slovenia reporting levels under 30%[32]. Table 2 presents a more detailed picture of the current levels of HCV infection in the top ten most populated European countries that are representative of this geographical region. 
An alarming rising trend in HCV seroprevalence in PWID was observed in several European countries in 2005, including Austria, Bulgaria, Cyprus, Greece and Romania. Very high levels in the incidence and prevalence of drug-associated HCV infection were also reported in 2013 in Latvia, Portugal, Turkey and Cyprus[33,34]. In contrast, the figures for Germany, France, the UK and Italy exhibited a downward trend from previous years[25,32], which reflects good performances in case-finding and case-screening approaches. 
An upsurge in the prevalence of HCV infection is an epidemiological indicator of injection-related HIV infection risk in PWID[34,35]. For example, high rates of HCV infection in PWID preceded by several years important HIV outbreaks in Greece and Romania[36]. A recent meta-analysis demonstrated that the incidence of HCV infection in PWID in the European Union (EU) was as high as 66/100 person-years, and half of the chronically infected PWID are unaware of their infection status[33]. 
Significant risk factors for drug-associated infectious diseases have been identified in many European countries[32, 37-41]: (1) a switch to drugs that allow a higher injection frequency, such as new psychotropic substances; (2) decreases in needle and syringe coverage (< 100 syringes per PWID per year, which is low coverage level even for HIV transmission) were reported in Romania, Greece, Cyprus, Slovakia, Hungary, Belgium and Norway; and (3) low levels (< 30%) of substitution treatment coverage, which was reported in Cyprus, Latvia, Lithuania, Hungary, Poland and Slovakia. 
These data highlight the continuous potential for HCV-HIV epidemics to spread throughout Europe and jeopardize the efforts to decrease or stabilize the seroprevalence of blood-borne infections. 

THE DISTRIBUTION OF HCV GENOTYPES IN THE GENERAL POPULATION
HCV genotypes and subtypes exhibit a distinct geographical distribution, which are illustrated in Tables 3 (worldwide[13,42-50]) and 4 (European Regions[10,16,42,51-53]).
HCV genotype 1 is the most prevalent genotype worldwide; subtype 1a prevails in Northern America, Japan and Northern Europe, and subtype 1b is dominant in Southern Europe and Japan[42,49] and exhibits a high frequency in Northern Africa. 
HCV genotype 2 is reported in North America, Japan, Western Africa[54] and Europe (e.g., 2a/c has been isolated in Northern Italy[56] and 2c has been isolated in Southern Italy[56]). Genotype 2a and 1b were identified as the major HCV genotypes circulating in former blood donors from rural China[57].
HCV subtype 3a is endemic in South Eastern Asia, but it is spreading in PWID in US and Europe, with Germany, France, Italy, and Portugal reporting an increased prevalence of genotypes 1a and 3a[58-61]. Mixed infections have been reported in Italy (1b/3a), Germany (2a/3b), and Sweden (1a/1b)[10].
HCV genotype 4 dominates in the Middle East and Africa. Genotype 4 is responsible for 90% of the nosocomially transmitted HCV infections in Egypt[62] (the country with the highest rate of HCV infections worldwide- 15% of the population, associated with parenteral treatments for schistosomiasis) and most infections in the Democratic Republic of Congo, Central African Republic, Liberia, Uganda, Rwanda and Gabon[63-65]. Infections with genotype 4 are reported with increasing frequency in PWID in Europe. 
HCV genotypes 5, 6 and 7 are rather limited in their distribution. The highest prevalence of genotypes 5 and 6 is reported in South Africa[48] and Asia[66], respectively, and genotype 7 was isolated from an emigrant from Congo[67]. A cluster of genotype 5a infections was also recently reported in the Rhodes island of Greece[68].

HCV GENOTYPES CIRCULATING IN PWID
A careful surveillance of circulating genotypes and subtypes is compulsory to reconstruct the natural history of HCV epidemics and viral transmission chains in this high-risk population. Genotypes 1a and 3a predominate in PWID worldwide. Russia and Estonia reported high rates of genotype 3a, especially in young drug users[69,70]. Genotype 3a is also increasing in frequency in Eastern and Central European countries, with growing rates in Bulgaria[71], Serbia and Montenegro[72], Poland[73] and Romania[74]. PWID in England are more likely to harbor genotype 3a relative to other risk groups, in which genotype 1a is prevalent[75]. 
An increasing proportion of new infections with genotype 4, which predominates in the Middle East and Africa, was identified primarily in Southern European countries, with distinct subtypes prevailing in different geographic regions: 4a in Greece[76], 4d in Italy[77,78], 4c and 4d in Spain[79], and a local spread of subtype 4d in the Netherlands[80]. France reported increased rates of genotype 4 (from 15% in 2003 to 22% in 2012) in persons coinfected with HCV/HIV: PWID and men having sex with men[81].
Table 5 presents the overall prevalence of HCV genotypes in PWID in the most populated countries in Europe. 

WHAT FACTORS UNDERLIE THE DIFFERENT PREVALENCE OF HCV GENOTYPES IN PWID? 
HCV genotype monitoring allows real-time insight into the dynamic changes that occur in the global epidemiological picture of HCV infection.
 
Social vulnerabilities
The spreading of HCV genotypes/subtypes differs significantly between and within countries, between urban and rural settings, and according to the burden of risk-groups and economic status. There is a direct correlation between the gross national income per capita (GNI) and the so-called hepatitis index[82], which represents a comprehensive assessment of public health performances in the handling and treatment of HCV infections (Figure 1). Five main elements compose the hepatitis index: prevention (public awareness), case identification (screening programs), access to treatment (funding and waiting time), treatment outcomes (sustained virological response and adherence to treatment) and the national health strategy[82]. Figure 1 demonstrates that Germany, France and the UK are the top three performers, whereas the Baltic States, Hungary and Romania exhibit the lowest scores. A national plan for viral hepatitis has been implemented in France, and similar initiatives are ongoing in Scotland, Germany, Bulgaria and Croatia. 

Case studies: Recent HCV/HIV outbreaks in PWID in Greece and Romania
The impact of the economic crisis on HCV seroprevalence and the distribution of circulating genotypes was recently illustrated by HCV/HIV outbreaks that evolved in PWID in the capital cities of Greece (Athens) and Romania (Bucharest) between 2011 and 2013[83-85]. The gross domestic product per capita in Romania (a country with 20.02 millions inhabitants) and Greece (a country with 11.06 millions inhabitants) is lower than the European Union (EU-27) average (representing only 50 and 75 Purchasing Power Standards, respectively)[86]. Greece has higher unemployment rates than the EU average: 27.3% vs 10.8% of the total labor force, and 58.3% vs 23.4% in persons under 25 years of age. Romania reports a slightly higher unemployment rate in young persons (23.6% in persons aged under 25 years), but a moderate rate of 7.3% in the total labor force[86]. Both countries exhibit higher percentages of people who are at risk of poverty: 22.6% in Romania and 23.1% in Greece relative to the EU average of 17%[32]. The HIV/HCV outbreaks in both countries were associated with financial restrictions in harm-reduction programs, and the persons affected were primarily young males who are unemployed, frequently homeless, and without medical insurances[85,87]. These social vulnerabilities are important triggers for illicit drug use, which increases the associated risk of drug-related infectious diseases and the emergence of different genotypes than the genotypes circulating in the general population. HCV genotype 1b[88] and HIV subtype F[89] predominate in Romania, but the introduction of new viral strains was documented during a recent outbreak in PWID: HCV subtypes 1a, 3a, 4 (Ruta S, unpublished data) and HIV subtype G, with the particular recombinant form CRF14_BG[89]. HCV genotype 3[90] and HIV CRF14_BG and CRF_35AD[91] prevail in PWID in Greece. Comparisons of the evolution of HCV infection in older patients (infected with genotype 1, primarily through nosocomial procedures) and younger patients (infected with newly introduced genotypes, primarily through IDU) will be interesting. Younger patients are candidates for shorter durations of therapy, which has important implications for treatment-related costs and patient quality of life.
Immigration from HCV endemic countries and the evolving networks of HCV transmission in PWID influence the genotype distribution. European countries with the highest number of migrants (Germany: 12.3%, Italy, Spain, Netherlands: each 10%-12%, and France: 10%)[92] exhibit a high prevalence of HCV infection and increased frequencies of less common genotypes. One recent study demonstrated that more than one third of the patients with chronic hepatitis C from Germany were born abroad[13], and an increased prevalence of HCV infection was reported in migrants in Italy[93]. Many cases of HCV infection in PWID from Cyprus are diagnosed in foreign nationals[94]. The increasing prevalence of non-1b genotypes in France, Spain, Italy and Greece was primarily attributed to a large flow of immigrants, but some limited molecular epidemiology studies argue against this hypothesis[95,96].
Phylogenetic analyses recently identified HCV transmission clusters associated with injection relationships in Melbourne, Australia[97] and Vancouver, Canada[98].

WHAT ARE THE CONSEQUENCES OF THE DISTINCT PREVALENCE OF HCV GENOTYPES IN HIGH-RISK POPULATIONS? 
HCV variability contributes to important clinical consequences. The emergence of immune response escape mutants accounts for the high level of chronic infection, and the infecting genotype is critical for the natural and on-treatment evolution of the infection. These data are especially significant for PWID, who are frequently infected with genotypes 1a, 3 and 4 that tend to exhibit less favorable responses to therapies, as discussed below.

IFN-based therapy
HCV genotype was one of the primary predictors of the response rate to the classic pegylated interferon-ribavirin (P/R) therapy, which is the only affordable therapy in developing countries. HCV subtype 1b exhibits the most unfavorable response profile, and genotypes 2 and 3 are “easy-to-treat” and exhibit a sustained virological response (SVR) in up to 80% of treated patients[99]. The reported SVR rates for genotype 4 are 60%-69% in Egypt and 40-50% in countries outside endemic areas[63]. Genotype 3, initially correlated with a very high response rate to the classic P/R treatment, is associated with a higher rate of liver fibrosis and steatosis (unlinked to insulin resistance) and a more rapidly progressive end-stage liver disease[100]. Subsequently, many genotype 3-infected patients, including PWID, exhibit cirrhosis at the initiation of P/R treatment, and the overall response rate has been disappointing.

Direct-acting antiviral-based regimens
Treatment regimens for chronic hepatitis C and the inclusion criteria have largely changed in the last 4 years with the approval of new Direct-acting antivirals (DAAs). However, the HCV genotype matters for therapeutic responses[101]. Novel treatments for HCV are highly cost-effective for HCV genotype 1. The current WHO[102], AASL[103] and EASL[104] guidelines for HCV treatment are genotype-dependent, with several available options for each genotype, including IFN-free regimens, considered the most suitable ones in genotype 2-infected patients, and recommended for genotypes 1, 3 and 4. However, the triple combination of pegylated IFN-α, ribavirin and sofosbuvir (a NS5B inhibitor) administered for 12 weeks is still favored in terms of efficacy, for patients infected with HCV genotypes 1, 3, 4, 5 and 6, as well as for those infected with genotype 2 that are cirrhotic and/or treatment-experienced[104,105]. This regimen also avoids resistance selection in cases of treatment failure. A combination of sofosbuvir and ledipasvir (an NS5A inhibitor), administered as a single pill, is currently recommended by the AASL as a first-line agent for patients without cirrhosis[103,106]. The new DAAs are less effective for patients infected with genotype 3 who have advanced liver disease, which is frequently observed in PWID. Phase III clinical studies of sofosbuvir and ribavirin revealed a sustained virological response in only 60% of patients with genotype 3 and cirrhosis who had previously failed P/R treatment, even in the case of a longer therapy duration[107,108]. Even the newly approved NS5A inhibitors, including ledipasvir, are less active against HCV genotype 3 than other genotypes[109-111]. Therefore, genotype 3, which is prevalent in PWID, is currently considered one of the “difficult to treat” genotypes. Few studies have addressed the efficacy of the new oral regimens in patients infected with HCV genotypes 4, 5, and 6[48,112], which are less prevalent in Europe and North America. 

The impact of HCV genotype on the development of viral resistance
Viral breakthrough during or after DAA treatment (especially the first generation protease inhibitors, telaprevir and boceprevir) was associated with the selection of resistance-associated variants (RAV), which preexist as minority populations[113-115]. Differences in the genetic barrier to resistance exist between subtypes; resistance mutations arise more quickly in patients who are infected with genotype 1a[114,115]. Moreover, a series of natural HCV polymorphisms that are found with different frequencies according to the HCV subtype, can influence treatment outcomes[116]. A second generation protease inhibitor (Simeprevir) exhibits reduced efficacy on subtype 1a strains because of the high prevalence of a specific mutation (Q80K) at baseline[117,118]. The activity of an NS5 inhibitor, which was recently approved for the treatment of HCV infection (Daclatasvir), is inhibited in the presence of a natural polymorphism (Q30R), which is found in more than 50% of genotype 4 strains[116,119]. Notably, resistant HCV variants are not archived (because HCV, unlike HIV or HBV, does not establish reservoirs), and reversion to the wild-type strain is observed 10-29 mo after treatment interruption[120] (faster for subtype 1b compared with 1a[114]). These differences are likely important for the treatment of PWID.

Toward a patient-tailored therapy for chronic hepatitis C in PWID
Important barriers to care and treatment are present in vulnerable populations, such as PWID[121], and it is estimated that only one in ten diagnosed patients entered treatment for hepatitis C. Delays in diagnosis lead to late presentations, with associated high viral loads and significant fibrosis, that represent unfavorable predictors for treatment efficacy. Decisions to treat are taken on a case-by-case basis, and treatments are accompanied by active counseling to decrease or cease drug and alcohol intake and the promotion of comprehensive harm-reduction programs, including in prisons[122-124]. 
The same therapeutic regimens based on DAAs are recommended for PWID, and a history of drug use or recent drug use is not associated with a reduced response rate[105]. The perceived risk of reinfection is not a reason for treatment denial, but instead a possibility that must be actively monitored after the achievement of SVR. The estimated rate of reinfection in PWID with persistent risk behaviors following successful HCV treatment is approximately 1%-5%[125-127].
However, the prohibitive costs of highly efficient therapeutic DAA options have prevented their use outside countries with high incomes. The NS5B polymerase inhibitor Sofosbuvir costs $1000 per day, the combination of sofosbuvir with ledipasvir costs $1125 per day, and a short 12-wk IFN-free regimen can reach a price of $150000 per patient[128]. Therefore, countries that have high seroprevalence rates of HCV infection in the general population and vulnerable risk groups continue to rely on the classic dual P/R therapy or triple therapy that combines P/R with first-generation protease inhibitors. 
Changes in circulating genotypes suggest the necessity of different clinical approaches, including the choice of the most suitable and cost-effective antiviral combination therapy for patients who are "difficult to reach, manage and treat"[129]. Therefore, the deferral of a P/R-based treatment that has several challenges (e.g., administration and the monitoring and management of related side-effects), may be an option for patients with an early fibrosis stage[130] while waiting for highly effective, pangenotypic-active combinations to become available at more reasonable prices in the foreseeable future. Other factors will likely influence the final decision, including: the cost-effectiveness of the IFN-free regimens (treatment duration plotted against the SVR rate), the adherence to treatment and the cumulative toxicities (which are important factors in PWID, especially in HIV-coinfected patients), and the extent of clinically relevant viral resistance[130-133].

CONCLUSION
Many PWID who are infected with HCV remain undiagnosed. The distribution of circulating genotypes in this vulnerable group is distinct from the general population. Transmission networks associated with drug use, increased global travel and immigration are the primary factors behind this different epidemiological picture. PWID are critical epidemiological connectors to the general populations and drug use is a key vector for the diversification of circulating viral genotypes. The determination of circulating HCV genotypes in high-risk groups, such as PWID, who frequently have additional risk factors (poverty, imprisonment, and HIV coinfections) will provide a further understanding of the global viral epidemiology. HCV genetic diversity has a major impact on viral persistence, evolution to cirrhosis and hepatocellular carcinoma and potential resistance to antiviral agents. Therefore, knowledge of HCV genotypes will likely remain an essential factor for the correct design of national health programs, even with the introduction of new antivirals. 
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Figure 1 Correlation between the gross national income and the hepatitis index in the top 10 most populated European countries. The gross national income per capita (GNI) directly correlates with the public health performances in the handling and treatment of hepatitis C virus infections (evaluated using the hepatitis index), as calculated by the Euro Hepatitis Report (2012) elaborated by Health Consumer Powerhouse[83]. 


Table 1 The burden of Hepatitis C virus infection in the WHO Regions and the proportion of people who inject drugs 
	WHO 
regions
	Population
(millions)1
	Estimated HCV
Seroprevalence2 (%)
	Estimated prevalence of viremic persons3
%
	Proportion of PWID
latest-highest estimates4

	Africa
	1396
	1-5.3
	0.6-4.1

	55-97

	Latin America
	572
	0.9-1.3
	0.6-1
	69-96

	North America
	355
	1.3

	0.8-1
	

	Europe
	751
	0.9-3.3
	0.6 - 2.3
	36-69

	Asia
	3985
	1.1–5.4
	0.7 - 2.3
	50-53


Data sources: 1World health statistics, 2014 (available from: www.who.int/world_health_statistics); 2Mohd Hanafiah K, 2013[3]; 3Gower E, 2014[10] and Global Health Observatory Data Repository (http://apps.who.int/gho/data); 4World Drug report 2014[12]. PWID: Proportion of people who inject drug.


Table 2 Hepatitis C virus infection prevalence in the general population and in proportion of people who inject drug in the most populated European countries
	Country
	Population
(millions)1
	Injecting
drug use
(rate/1000 inhabitants)2
	HCV prevalence in the general population3
	HCV prevalence in PWID4

	Germany
	80.4
	4.25-5.04
	0.7
	51

	France
	65.6
	6.7-8.8
	0.85
	73

	UK
	63.7
	3.3
	0.6
	47.9

	Italy
	59.5
	10
	3
	61-64.8

	Spain
	41
	0.2
	1.5
	73.3-85.9

	Poland
	38.5
	2.9
	1.5
	44.3–72.4

	Romania
	20
	NA*
	2.1-2.4
	82.4

	Netherlands
	16.7
	0.2
	0.2
	50-86

	Greece
	10.9
	1.1
	> 1.5
	60-73

	Sweden
	9.5
	4.9
	0.5
	83


[bookmark: OLE_LINK1804][bookmark: OLE_LINK1805]Data sources: 1World health statistics 2014 (available from: www.who.int/world_health_statistics; 2,4ECMDDA, 2013[33]; 3Mühlberger N, 2009[30] and Cornberg M, 2011[16]. NA: Not available. PWID: Proportion of people who inject drug; HCV: Hepatitis C virus.








Table 3 The worldwide prevalence of hepatitis C virus genotypes
	Area 
	The most prevalent genotype
	Frequency of other genotypes
	First author

	North 
America
	G1 (80%)
1a- the most common
	G2 (11.1%)
G3 (7.4%)
G4 (1.2%)
	Thomas LB, 2012[13]

	Europe

	G1 (60%)
1b- the most common
	G3 (20%);
G4 (18%)

	Messina JP, 2015[43]

	South-East 
Asia
	G3 (65%)
	G1 (25%)
G1 prevails in China, G6 also reported
	Mao XR, 2014[44]
Li C, 2015[45]

	Middle East 
and North Africa
	G4 (70%)
	G1, G2, G6
	Ray SC, 2000[46]
Ramia S, 2012[47]

	Sub-Saharan and Central Africa 
	G4
	G5, and G6,
G1a, 1b, 2a, 2b
	PapastergiouV, 2015[48]


	South Africa 
	G 5
	G1, 2, 3, 4
	Gededzha MP, 2014[49]


	Asia Pacific and
Latin America
	G1a
	G 1b, 2a, 2b
	Messina JP, 2015[43]
Ohno O, 1997[50]
Villar LM, 2015[51]


Table 4 Hepatitis C virus genotypes prevalence in the European regions
	European regions
	The most prevalent genotype
	Other
genotypes
	Comments
	[bookmark: OLE_LINK1802][bookmark: OLE_LINK1803]First author

	Northern Europe
	1a
	1b, 2, 4
	G1a frequent
among PWID
	Bruggmann P, 2014[52]

	Western Europe
	1b
	3a(France)
4a (UK, Netherlands, Germany)
	G1b–common in
older age groups
	Messina JP, 2015[43]
Payan C, 2005[53]

	Southern Europe
	1b
	2a, 2b, 2c, 4
	G4 is becoming
more frequent

	Gower E, 2014[10]
Cifuentes C, 2015[54]

	Eastern Europe
	1a
	1b, 2, 3, 4
	Non G1 genotypes reported in migrants
	Cornberg M, 2011[16]
Messina JP, 2015[43]





Table 5 Hepatitis C virus genotypes prevalence among proportion of people who inject drug in the most populated European countries1
	Country
	G1
	G2
	G3
	G4
	G1 + G4

	Germany
	63
	3.8
	31
	2.6
	61

	France
	46
	2.5
	37
	9.1
	55

	UK
	49
	5.7
	42
	0.8
	50

	Italy
	45
	3.3
	38
	13
	58

	Spain
	54
	2.3
	27
	16
	69

	Poland
	35
	0
	57
	8.7
	44

	Romania2
	73
	0
	7
	12
	85

	Netherlands
	53
	6
	32
	9
	66

	Greece2
	24
	2.8
	61
	11
	36

	Sweden
	36
	8.7
	34
	0.9
	38


1Data are adapted from Wiessing et al[34], 2014, with figures for 2Greece and Romania, corrected according to more recent estimates, after the recent HIV/HCV outbreaks in PWID.













Corelation between GNI per capita and Hepatitis Index
GNI	Sweden	Germany	Netherlands	France	UK	Italy	Spain	Greece	Poland	Romania	43960	43720	43150	37420	35620	34700	31760	26170	21760	17650	Hepatitis Index	Sweden	Germany	Netherlands	France	UK	Italy	Spain	Greece	Poland	Romania	766	797	716	872	750	752	729	633	677	606	
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