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R e v i e w

1) Introduction

Hepatitis C virus (HCV) infection is of growing 
international concern due to its substantial effect on 
morbidity and mortality (1). A leading cause of cir-
rhosis, hepatocellular carcinoma (HCC), liver trans-
plantation, and liver-related death worldwide, the 
HCV-related disease burden continues to increase as 
the infected population advances to late stage liver dis-
ease (2). The disease inflicts an immense health and 
economic burden on countries due to the infection’s 
hepatic and extra hepatic effects (3).

In 2016, the 69th World Health Assembly ap-
proved the Global Health Sector Strategy to eliminate 
hepatitis infection by 2030, (4) and WHO introduced 
global targets for the care and management of HCV 
including “a 90% reduction in new cases of chronic 
hepatitis C, a 65% reduction in hepatitis C deaths, and 
treatment of 80% of eligible people with chronic hepa-
titis C infections” (5). To achieve these goals, countries 
need to develop national policies based on up-to-date 
and reliable epidemiological evidence (6).

Recently, the World Health Organization set the 
goal to eliminate the HCV worldwide by 2030. This goal 
is achieveable thanks to the introduction in the clinical 

practice of direct anti-viral drugs.(7) At the same time 
in our and other countries there are organizational 
difficulties of systematic access to treatment for so-
called special populations - ie consumers of substances 
that use injecting drugs (People Who Inject Drugs - 
PWIDs) – universally identified as the true reservoir of 
infection. In fact, a formidable cause of transmission of 
HCV, widely spread through the globe, is represented 
by sharing the paraphernalia used by PWIDs.(8) It has 
been estimated that up to 10,000,000 active drug users 
may be anti-HCV-positive worldwide (9).

2) HCV epidemiological trends in Italy

The global prevalence of anti-HCV was estimated 
at 2.0% (1.7–2.3%) among adults and 1.6% (1.3–2.1%) 
for all ages corresponding to 104 (87–124) million and 
115 (92–149) million infections, respectively (Graph 
1). The viraemic prevalence was 1.4% (1.2–1.7%) 
among adults and 1.1% (0.9–1.4%) in all ages cor-
responding to 75 (62– 89) million and 80 (64–103), 
respectively.(10)

Three to four million people are newly infected 
each year (2). 
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Globally, anti-HCV prevalence is highest in Asia, 
Africa, Eastern Europe, and North Africa & the Mid-
dle East, ranging from 2–4%, whereas in North Amer-
ica, Latin American & the Caribbean, most Western 
European countries and Australia, the anti- HCV 
prevalence is less than 1.5% (11).

HCV prevalence has been declining in many 
countries. It is interesting to note that the most rel-
evant decrease has been observed in the high income 
zones, especially in Western Europe (-1.5%), South-
ern Africa (-1.2%) and Australasia (-0.9%), whereas 
a massive increase it’s reported in some of the low in-
come areas as Central Africa (+3.7%) and Central Asia 
(+2.0%) (12).

In Europe has estimated that the prevalence 
of HCV varies between 2,4% for western and Cen-
tral Europe and 2,9% for Eastern Europe. The global 
population of this area is approximately 740,000,000 
persons leading to an estimation of the HCV infected 
pool of more than 19,000,000 person. The shortcom-
ings of this and other study reside in the fact that 
evidence is based on surveys often conducted in se-
lected groups, or excluding high risk population such 
as prison inmates and groups of persons living in so-
cial exclusion. The attributable fractions of cirrhosis 
for HCV are 38% for Western and 34% for Eastern 
Europe while those for hepatocellular carcinoma are, 
respectively, 44% and 15% (13).

In Italy anti-HCV prevalence in adult is 2% (1,6-
7,3%) and viraemic prevalence is 1,5% (1,2-5,4%), 

adult anti-HCV population is 1048000 and adult vi-
raemic population is 768000 (10).

In any case, In Italy, the prevalence in the general 
population is reported to be greater than 5% and 9% 
among households of HCV-positive patients (14),

In Italy, the incidence of HCV has decreased from 
5 per 100,000 in 1985 to 1 per 100,000 in 1996 (15).

The National Surveillance System too, analyzing 
period between 1991 and 2010, evaluated that inci-
dence of HCV decreased and reported that in the pe-
riod 2003- 2010 the mayor risk factor for HCV was 
injected drug use followed by cohabitation or sexual 
partnership with HCV carrier. Also the risk of noso-
comial acquisition was substantial present in this study 
(16).

The rates of incidence of Hepatitis C in Italy by 
age and year of notification are decreasing gradually 
but steadily from 1985 to 2016 (Graph 2, Table 1) (17).

Unlike other industrialized countries, the burden 
of clinically relevant HCV-positive cases in Italy is 
already on the decline and will further reduce in the 
future. This is due to differences in the age-specific 
prevalence, most of HCV-positive Italians currently 
being 65 y of age (18). 

A recent study, to up-date the current scenario of 
HCV in Italy, has performed a survey on the preva-
lence of HCV infection among the general population 
in five metropolitan areas of the country. Of the 4097 
individuals enrolled 112 subjects resulted anti-HCV 
positive, generating an overall prevalence of 2.3%. 
The prevalence was significantly higher in men than 
in women . It increased with increasing birth cohort, 
from 0.2% in subjects born after the year 1984, to 
4.2% in those born before the year 1935. Two peaks 
of infection are evident: a bigger one in people born in 
the decade 1935–1944, and a smaller one in subjects 
born in the decade 1965–1974 (Graph 3). With the 
introduction of disposable syringes in medical practice 
during the 1970s, along with improved socioeconomic 
conditions, the risk of HCV sharply declined in sub-
jects born after 1955. The intravenous drug use was the 
strongest independent predictor of the second wave in 
subjects born from 1965 through 1974 paralleling the 
historical trend of parenteral illicit drug started in Italy 
in the 1970s and peaked at the end of the 80s–early 
90s.

Graphic 1. The global number of HCV infections (anti-HCV 
and viraemia) (40)
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The large majority of anti-HCV positive subjects 
(79.5%) were aware of their infectious status. The es-
timates of the population attributable risk (PAR) evi-
dence that 32% of anti-HCV positive cases were re-
lated to low educational level, 25% to the past use of 
glass syringes, 14% to previous blood transfusion, 12% 
to i.v. drug use, and 11% to a household contact with a 
HCV positive subject.

In conclusion In metropolitan areas in Italy, HCV 
is prevalent in elderly, reflecting a cohort effect deter-
mined by modalities of viral transmission no longer 
operative. The impact of the infection will further di-
minish in the years to come due to the natural deple-
tion of the reservoir of the virus (19).

At present, this infection is not eradicable, as a 
vaccination against hepatitis C is not yet available. Ac-
quisition of HCV infection typically involves the par-
enteral route (transfusions of blood or blood products 
from unscreened donors, injection drug use, or unsafe 
therapeutic injections), but HCV can also be transmit-
ted by occupational injury (contaminated needles or 
sharp instruments), hemodialysis, and tattooing (20). 
Another way of nosocomial transmission are diges-
tive endoscopy and invasive radiology procedures (8). 
Moreover, dental care was found to be associated with 
HCV seropositivity (21).

Since the late 1980s, the incidence of acute hepa-
titis C has also declined. 

Table 1. Incidence rates (x 100.000) of hepatitis C per year and 
notification year. SEIEVA 1985-2016.(17)

Graphic 2. Incidence rates (x 100.000) of hepatitis C per year and notification year. SEIEVA 1985-2016 (17)
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The decrease was due to a number of factors – in-
creased mortality due to the infected population ag-
ing, a reduction in the new infections due to the im-
plementation of blood supply screening and a drop in 
high-risk behaviour in the early 1990s as the transmis-
sion of HIV was better understood (10).

This trend in HCV infections is, in part, attribut-
able to behavioral and social changes. Improved hy-
giene, use of precautions in medical settings, blood 
screening, and sexual educational campaign seem to 
have contributed to reduce the transmission of infec-
tion during the last 10 years. In particular, with regard 
to HCV cases associated with transfusion, this de-
crease could be attributed to the requirement for blood 
screening worldwide (22).

However, it is estimated that mortality related to 
HCV infection (death from liver failure or hepatocel-
lular carcinoma) will continue to increase over the next 
2 decades (23) 

The relative impact of the different drivers of the 
HCV viraemic pool has changed over recent decades. 
Across most of Europe, before the advent of screen-
ing assays, most infections were iatrogenic, i.e. due to 
transfusions with infected blood and its derivates or to 
unsafe invasive medical and surgical procedures. 

A Italian study published in 1999 evaluated the 
risk factors associated to chronic HCV infection in pa-
tients from various areas in Italy: blood transfusion and 
intravenous drug use emerged as the main risk factors 
for HCV infection; but also surgery and being the sex-
ual partner of a drug addict have played an important 
role in the spread of HCV infection in Italy (24). The 
screening for HCV in blood-donors was introduced in 
Italy and in many other developed countries in 1990. 
This reduced the risk of transmitting HCV via blood 
transfusion to less the 1 per 1.000.000 (before 1990 this 
risk was 0,45% per unit transfused) and the transmis-
sion of HCV via other blood products and even organ 
transplantation has been reduced to zero.(13) Blood 
supplies are now very safe in most developed countries. 
In Italy in 2001-2003, the residual risk of transfusion 
transmitted HCV vas 2,7/10.000.000 donation and 
HCV NAT of blood donations in 2001 has reduced 
the risk even futher (0,2/10.000.000 donations) (25).

Similarly new cases in haemophiliacs have be-
come exceptional after the introduction of recombi-
nant clotting factors (13.)

Iatrogenic transmission of HCV has dramatically 
decline also after the use of disposable needles and par-
aphernalia. A strict adherence to standard precautions 

Graphic 3. Prevalence of anti-HCV positivity by cohort of birth in 5 Italian metropolitan areas, 2015 (19)
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is obiously mandatory to prevent nosocomial transmis-
sion and this is the case for digestive endoscopy and 
invasive radiology procedures: transmission of virus can 
be reduced, if not eliminated with the current mechani-
cal cleaning-washing-disinfection procedures (13).

Transmission of HCV in haemodialysis unit has 
become rare in most European countries, i.e. in France 
as low as 0,05% per year, simply by reinforcing of 
blood-borne pathogens (13).

Routes at risk of transmitting included also acu-
puncture, beauty treatments, manicure/pedicure and 
tattooing.(13) In particular tattooing is result associ-
ated with HCV infection even among those without 
traditional risk factors such IDU and blood transfu-
sion (before 1992) (26).

3) The problem of PWIDs

Globally, in 2015 there was 15,6 million people 
who inject drugs (PWID), amounting to approximate-
ly 0,33% (0,21–0,9) of those aged 15–64 years. Glob-
ally it was estimated that 52,3% of PWID were anti-
HCV positive, equating to 8,2 million people (27).

PWID represent approximately 6.8% of persons 
infected with HCV (28).

Another review estimated that in 2010 anti-HCV 
prevalence in PWID varied greatly between 9,8% to 
97,4%: it was 60-80% in 25 countries and 80% or high-
er in a further 12 (fig. 1). Globally about 10 millions of 
PWID were anti-HCV positive. The largest popula-
tions of HCV-positive PWID lived in Eastern Europe 
(2,3 millions) and East and Southeast Asia (2,6 mil-
lions). The three countries with the largest populations 
of PWID with HCV were China (1,6 millions), Rus-
sia (1,3 million) and the USA (1,5 million). In Italy in 
2010 the midpoint prevalence of anti-HCV in PWID 
was 81,1% (29).

In the area of the EU/EFTA region, the number 
of PWID is about 1,2 million, among which 500,000 
(43%) are HCV RNA positive (8).

In 2010 it has been estimated the prevalence of 
HIV, HBV and HCV infections among injecting and 
non injecting drug users treated within public drug-
treatment centres in Italy (SerT). In the sample of 
1330 drug users, the prevalence of HIV was 14.4% 
among drug injectors and 1.6% among non-injectors; 
the prevalence of HBV was 70.4% among injecting 
drug users and 22.8% among non-injectors and the 
prevalence of HCV was 83.2% among injecting drug 
users and 22.0% among non-injectors (Table 2). For 
PWID, the probability of infection increased with the 

Figure 1. Prevalence of anti-HCV in PWID (29)
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Table 2. Prevalence for HIV, HBV and HCV infections among PWIDsattendingSerTin Italy, 2005 (28)
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Table 2. (continued) –Prevalence for HIV, HBV and HCV infections among PWIDsattendingSerTin Italy, 2005 (28)
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number of years of injecting use. In the multivariate 
analysis, the factors significantly correlated with HCV 
infection were: older age, a low level of education , be-
ing HIV-positive and injecting use (28). The results 
indicate that these infections continue to circulate 
among drug users, highlighting the need for monitor-
ing of this group in Italy (28) to achieve the WHO 
goal to eliminate the HCV worldwide by 2030 (7).

As told before, it has been estimated that up to 
10,000,000 active drug users may be anti-HCV-pos-
itive worldwide. (9) Thisis of the highest concern, as 
drug dependence and disease burden are highest in 
young adults (mostly the third decade), (30) confirmed 
by a SEIEVA survey on the main risk factors reported 
in case of hepatitis C (Table 3) (31).

HCV infected PWID represent a substantial pro-
portion of patients at risk of advanced liver diseases 
and the major reservoir for the continuous spread of 
the epidemic (8).

Considering the slow progression of the disease, 
the availability of effective drugs, the need to inter-
vene above all on special populations with PWIDs to 
achieve the goal set by the WHO becomes even more 
evident. Furthermore, several studies in literature also 
have established that treating PWIDs with HCV is 
cost-effective (29). It should also be emphasized that 
pharmacological treatment aims to achieve both qual-

ity of life and economic clinical healthcare outcomes 
because the new treatments lead to a complete re-
gression of the disease, saving resources by National 
Health Services (SSN) due to progressive decrease - 
up to annullment - of newly occurring cases and re-
duction of costs associated with the progression of dis-
eases or generated by the need for diagnosis and care 
in the assistive services. 

A systematic search of peer-reviewed (Medline/
Embase/PsycINFO) and grey literature databases 
showed that the prevalence of anti-HCV among 
PWIDs is far greater than HIV (32). Additionally, 
global numbers of people who inject drugs, as esti-
mated by United Nations Office on Drugs and Crime, 
WHO, and UNAIDS, have plateaued in recent years 
but data are not available from many countries with 
some evidence of heroin use (33). It is therefore crucial 
that efforts be refocused on evidence-based prevention 
and treatment programmes. 

Injecting drug use is a major contributor to the 
global burden of disease. In 2013, an estimated 10,08 
million DALYs (deaths, and disability-adjusted life-
years ) were attributable to previous exposure to HIV, 
HBV, and HCV via injecting drug use, a four-times 
increase since 1990. In particular, injected drug use 
was estimated to cause 39,1% (7,05 million) of DALYs 
due to HCV (34).

Table 3. Fattori di rischio per infezione da HCV. SEIEVA, 2016 (31)
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We can conclude that the burden from hepatitis 
C could be substantially educed by effective prevention 
programmes. The indifference of too many authorities 
to the plight of people who inject drugs ignores the 
burden injecting drug use places on families and com-
munities, as well as on the individuals themselves (35.)

The problem of drug addiction is coming back to 
Italy with the same severity that it has already had in 
the past, even for the appearance of new forms of drug 
addiction.

The modalities of transmission in this community 
are well known: the reuse of syringes and needles, the 
sharing of “cookers” (small containers to dissolve the 
drug, even a simple spoon), of cotton filters and of 
the water used to mix the drug and even of the swabs. 
If the incidence of HCV in PWID was dramatically 
high in the early 1990s, the implementation of HIV 
prevention programs has reduced transmission rates in 
many countries: access to sterile injection equipment, 
availability of safe injection facilities with on-site care 
and professional counseling on harm reduction prac-
tices and at facilitating medical and substance-abuse 
treatment. It has been suggested that HCV infected 
PWID should be treated aggressively with antiviral 
administration being considered also as a preventive 
tool to avoid the spread of the infection within the 
PWID community (8).

4) The determination of circulating HCV genotypes
in high-risk groups

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 dis-
tribution (3a, 4) are becoming more prevalent in this 
high-risk group. Immigration from HCV-endemic 
countries and the evolving networks of HCV trans-
mission in PWID influence HCV genotypes distribu-
tion in Europe (Tabel 4) (36).

Another recent review analyzed the distribution 
of genotype worldwide and also in Europe (Graph 4)
(37).

Social vulnerabilities (e.g. unemployment, home-
lessness, 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. The spreading of HCV genotypes/subtypes 
differs significantly between and within countries, be-
tween urban and rural settings, and according to the 
burden of risk-groups and economic status (36).

Genotype/subtype determination bears important 
clinical consequences in the progression of liver dis-
ease, susceptibility to antiviral therapies and the emer-
gence of resistance-associated variants. 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 thera-
pies. The current World Health Organization , Ameri-
can Association for the Study of Liver and European 
Association for the Study of Liver guidelines for HCV 
treatment are genotype dependent, with several availa-
ble options for each genotype. An estimated half of the 
chronically HCV-infected PWID are unaware of their 
infection. Important barriers to care and treatment are 
present in vulnerable populations, such as PWID, and 
it is estimated that only one in ten diagnosed patients 
enter treatment for hepatitis C. Delays in diagnosis 
lead to late presentations, with associated high viral 
loads and significant fibrosis, that represent unfavora-
ble predictors for treatment efficacy. Decisions to treat 
are taken on a case-by-case basis, and treatments are 

Table 4. Hepatitis C virus genotypes prevalence in the Europe 
regions (36)
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accompanied by active counseling to decrease or cease 
drug and alcohol intake .

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. PWID, in fact, exhibit high response 
rates to new antiviral regimens, and the level of HCV 
reinfection is unexpectedly low (36).

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 under-
standing of the global viral epidemiology. Therefore, 
knowledge of HCV genotypes will likely remain an es-
sential factor for the correct design of national health 

programs, even with the introduction of new antivirals 
(36).

5) A brief history of HCV entry in Italy

To better frame the current role of PWIDs in this 
clinical setting, a brief history of HCV entry into Italy 
is described below.

5 a) The first period of HCV diffusion and iatrogenic 
infections

As a background and to investigate the interrela-
tions with the main theme, the history of HCV infec-

Graphic 4. Anti HCV prevalence (A) and genotypes distribution (B) in Europe (37)
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tion in Italy - (essentially hyatrogenic) is reviewed in 
parallel, when the virus was not known and, as a result, 
there were not precautions to prevent infection for 
parenteral route - mainly using non-disposable needles 
and syringes for intravenous injections. 

In this perspective, we can distinguish a wide 
phase dating back to the great diffusion of HCV start-
ing from the First World War, until the time of transi-
tion between the not-disposable and the disposable sy-
ringes (monouse material or to lose) (Figures 2, 3), not 
established with great precision but identifiable around 
1970. This change, in fact, took place quite rapidly but 
there was no universal uniformity in the elimination of 
non-lost material and in its replacement with the one 
to be lost. There were instead different temporal scans, 

with the possibility, for example, of simultaneous use in 
the same hospital of disposable syringes for the therapy 
but still of glass syringes for the withdrawals, thus de-
termining the protraction of the problem of viral trans-
mission. There were also many cases of infections in 
patients who underwent to transplant or transfusion 
before 1992, the year when improvements in blood 
screening technologies made a great improvement.

5b) Increasingly safe methods for transfusions after the 
identification of the virus 

In the mid-seventies, Harvey J. Alter, head of 
the Infectious Diseases section of the Department 
of Transfusion Medicine at the US National Insti-
tutes of Health, along with his research team, showed 
that most cases of post-transfusion hepatitis were not 
caused by A or B hepatitis virus. Despite this discov-
ery, international research efforts to identify the virus, 
initially called hepatitis non A non B (NANBH), were 
not successful for more than a decade. In 1987, Mi-
chael Houghton, Qui-LimChoo and George Kuo, of 
Chiron Corporation, in collaboration with Dr. D.W. 
Bradley of the Centers for Disease Control and Pre-
vention (CDC), used a new molecular cloning ap-
proach to identify the unknown microorganism (Fig-
ure 4) and then develop a diagnostic test (38).

Figure 2. Old not-disposable glass syringes 

Figure 3. Modern plastic disposable syrings Figure 4. Hepatitis C Virus
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In 1988, the existence of the virus was confirmed by 
Alter verifying its presence in a series of NANBH sam-
ples and, in April 1989, the discovery of the HCV virus 
was published in two articles in the journal Science.(39, 
40) The discovery led to significant improvements in di-
agnosis and improved antiviral treatment (38).

Also in Italy there were a quick progression of 
further steps in the evolution of knowledge (namely 
with the identification of the virus in 1989) and grow-
ing precautions for transfusions until the progressive 
introduction of increasingly safe methods for the se-
lection of blood donors. Blood transfusions and organ 
transplants, in the absence of prior control of the pres-
ence of HCV, are procedures that carry a high risk of 
infection.

In the past three decades, (16) in Italy as in most 
economically developed countries there has been a 
progressive decrease in the incidence of HCV infec-
tion and a shift in relative importance of different risk 
factors (41). This change can be attributed to diverse 
factors: the virtual disappearance of blood transfusion 
as a mode of transmission, as a result of the anti-HCV 
screening of blood donors, and, more recently, the use 
of HCV nucleic acid testing (NAT) on donations; 
improvements in healthcare standards; and the expan-
sion of the HCV epidemic associated with intravenous 
drug use, despite harm-reduction interventions (42).

5c) Results of phylogenetics analysis

HCV genotype 1 is the most prevalent genotype 
worldwide; subtype 1a prevails in Northern America, 
Japan and Northern Europe, and subtype 1b is domi-
nant in Southern Europe and Japan (44) and exhibits 
a high frequency in Northern Africa. HCV genotype 
2 is reported in North America, Japan, Western Africa 
and Europe (e.g., 2a/c has been isolated in Northern 
Italy (45) and 2c has been isolated in Southern Italy 
(46)). Genotype 2a and 1b were identified as the ma-
jor HCV genotypes circulating in former blood do-
nors from rural China. HCV subtype 3a is endemic 
in South Eastern Asia, but it is spreading in PWID 
in United States and Europe, with Germany, France, 
Italy, and Portugal reporting an increased prevalence of 
genotypes 1a and 3a.(47) Mixed infections have been 
reported in Italy (1b/3a) (36).

Through recent techniques of phylogenetic analy-
sis it has been established that, in Europe, Italy has 
the highest HCV prevalence (3 - 4.4%) with peaks of 
12.6 - 26% in Southern regions and the major islands. 
In Italy HCV genotype 1b prevails, and genotype 4 
is mainly found in the south of the country where 
the prevalence is particularly high in regions such as 
Calabria (43).

6) Conclusions

This brief historical excursus, although not direct-
ly related to drug addiction, in addition to containing 
many information so far little investigated, takes place 
in parallel to the main topic and is functional to it, 
because the drug addiction was somehow the exter-
nal flywheel that, if has not slowed down, certainly has 
made the path of HCV management more problem-
atic to the present day. In fact, there is a new recovery 
in the United States of intravenous heroin drug addic-
tion, which could be a prelude to the new recurrence of 
the problem in Italy.

From analysis of available data is more clearly a 
scenario that relates on one side the entry of HCV into 
Italy and the role played from drug addicted in this 
sense, on the other the comparison of the benefits due 
to the discovery of the virus and to the development of 
actions for the reduction of risk in the general popula-

Table 5. The worldwide prevalence of Hepatitis C virus geno-
types (36)
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tion. Nevetherless, it must be considered the opposite 
impact that anyway was registered due the drug addic-
tion, able to overcome the magnitude of these advan-
tages because – while being less dangerous in compari-
son to the current transfusional security – it involves 
a population that transmits the infection also through 
sexual relations. 
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