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Summary. Background: Hepatitis C Virus (HCV) infection is a common cause of chronic liver disease, cir-
rhosis and hepatocellular carcinoma. Epidemiological studies have shown a prevalence amongst the general 
Italian population that varies between 0.4% and 16.2%, depending on the age bracket and the geographic area 
considered. The prevalence amongst persons who inject drugs (PWID) is approximately 70%, making this 
population one of the main reservoirs of the virus. The complex issues of addiction impact access to antiviral 
therapy, despite the presence of efficacious treatments, with considerable personal, family and social costs. Ac-
cording to the available literature, testing is a critical issue in Drug Addiction Services and at the current time 
a mere 37.3% of users are screened, which translates into delayed diagnosis and access to antiviral therapies, 
with a considerable risk of an exacerbation of the clinical situation and of unconscious transmission of the 
condition to others. Purpose: To describe the coordinated organisation model for the therapeutic manage-
ment of patients who inject drugs with HCV, implemented by Trieste Department of Dependency (DoD); 
to monitor its clinical efficacy and its ability to guarantee continuing care between hospital and community 
medicine settings. Methods: The aim of the model is to promote certain activities and partnerships that are 
already implemented by infectious disease/ hepatology specialists as part of the coordinated HCV preven-
tion and treatment programme and to test novel strategies for preventing post-treatment reinfection. The 
programme is broken down into three different specialised levels: 1. the first level consists of on-site screen-
ing, performed at the Department of Dependency outpatient clinic; 2. the second level is characterised by 
clinical and diagnostic investigations conducted by the infectious diseases/hepatology specialist, to whom the 
subject is referred when found to be positive at level one; 3. the third level consists of pharmacological treat-
ment and follow-up, which commences when the subject starts treatment with direct-acting antivirals; three 
different medicinal product management methods are contemplated, depending on the individual’s level of 
self-sufficiency. Follow-up starts at the end of treatment and lasts a year. Conclusions: The experience of Trieste 
DoD demonstrates the feasibility of a coordinated management organisation model with hospital specialists 
and its efficacy in the clinical management of a population of PWID with viral hepatitis C. The provision by 
the DoD of daily, highly organised on-site screening managed by a specially- trained medical team has proven 
strategic for facilitating access to and compliance with the protocol for treatment with new direct-acting an-
tivirals (DAA). In this team, a key role is played by the nurse, as the professional who manages the fiduciary 
relationship that is closest to the patient. A linkage to care approach that is differentiated according to the 
level of self-sufficiency and the complexity of the patient’s needs makes it possible to avoid drop-out and to 
complete all pharmacological programmes. Harm reduction activities are important for pursuing changes in 
at-risk behaviour and preventing reinfection and are implemented at different time points during treatment 
and follow-up.  (www.actabiomedica.it)
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Introduction

Hepatitis C virus (HCV) infection is a viral in-
fection of global importance that is transmitted by 
blood (1,2). Approximately 160 million people, 2-3% 
of the world’s population, have chronic hepatitis C, a 
condition that single-handedly accounts for one quar-
ter of all cases of cirrhosis and hepatocellular carcino-
ma (HCC) (1-4). Furthermore, there is evidence that 
HCV infection is associated with extrahepatic seque-
lae, such as circulatory disorders, kidney disease and 
neuropsychiatric disorders (5), and it has been proven 
that treatment can reduce the complications associ-
ated with the infection, including all-cause mortality 
(6). However, although widespread, this illness is still 
relatively unknown in both the general population and 
amongst medical sector professionals (7).

Most incident and prevalent cases of HCV infec-
tion worldwide are associated with the use of drugs and 
substance abuse involving at-risk injection practices 
(8). This behaviour is concentrated in high-income 
countries, where there are a significant number of peo-
ple who inject drugs (PWID) (1,9). In these countries, 
prevalence ranges from 50-80% in the PWID popula-
tion, which is chronically infected  (1,10).

In Europe (including Russia), it is estimated that 
the number of subjects with HCV infection is between 
11.3 and 14.7 million. Prevalence rates (identified by 
HCV antibody positivity) in the population vary from 
0.5% observed in southern European countries to 7% 
in eastern Mediterranean countries (11). This popula-
tion includes both subjects who have previously inject-
ed drugs, or “recent injectors”, who have injected drugs 
for no more than one month or one year, depending 
on the different definitions established in scientific 
literature. Those subjects with a history of injected 
substance abuse can also include those on replacement 
medication for dependence, some of whom potentially 
continue to inject substances (12).

Every year, worldwide over 1.75 million people 
contract the disease (with a global incidence rate of 
23.7/100,000) and most of these become infected 
through unsafe use of syringes used to administer 
drugs (13). In Italy, the prevalence of HCV in the gen-
eral population varies, depending on the age bracket 
and geographical area considered, between 0.4% and 

16.2%. The figure amongst the PWID population is 
around 70%, to the extent that it can be said that this 
target represents one of the main “reservoirs” of the 
virus (14).

Worldwide, of the 71 million patients with HCV, 
the impact of the infection amongst PWID with a re-
cent history of injection is particularly significant, with 
a prevalence of chronic infection of  50%, reflecting 
an estimated incidence of 5.6 million subjects (8% of 
all infections worldwide) (1,13). However, although it 
has not been calculated, there is also a high number of 
chronic HCV infections amongst those PWID who 
have stopped injecting drugs (1,15) and that could 
be accounted for by other at-risk behaviour, such as 
unprotected sex. In addition, one worrying aspect is 
represented by the fact that an unquantifiable part 
of new infections is contracted by people who previ-
ously recovered from HCV infection and who become 
re-infected due to a persistence of at-risk behaviour. 
This makes it essential to provide harm reduction and 
counselling initiatives. In this sense, it is important to 
remember that the morbidity and mortality associated 
with HCV infection continues to rise in both PWID 
with a recent history of substance use and in past users 
(15,16).

However, despite the strong impact of HCV in-
fection, only 1-2% of PWID are on treatment (17-21).

There are a number of viral and subject-related 
factors that make the identification, diagnosis and 
treatment of HCV infection difficult in this target 
(22). Acute infection is usually asymptomatic and 
chronically infected subjects may not develop signifi-
cant symptoms for decades after contagion (23). If the 
disease is not treated, chronic liver disease develops in 
60-70% of cases, cirrhosis in 5-20% of cases, and 1-5% 
die of decompensated cirrhosis or HCC (24). It is es-
timated that fewer than 5% of PWID are treated for 
chronic HCV infection (17,25).

It is interesting to observe that in countries in 
which infection control procedures have been imple-
mented (including  counselling and first-level blood 
test screening), it has been observed that the main 
means of HCV transmission is at-risk injection prac-
tices (2,26). Conversely, in countries in which the 
adoption of healthcare procedures aimed at preventing 
the transmission of pathogens in blood is less well or-
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ganised, the spread of HCV is extensively related also 
to nosocomial and iatrogenic causes (27).

Generally speaking, there is a discrepancy be-
tween the response of public health services, in terms 
of primary prevention, and the speed with which 
HCV is spread, which explains why the prevalence of 
the virus remains high despite the availability of ef-
ficacious and well-tolerated treatments (28,29). It is 
therefore of paramount importance to promote further 
research and to invest the resources needed to improve 
prevention and treatment strategies in PWID popula-
tions, also in order to control possible coinfections, in 
particular, human immunodeficiency virus (HIV) and 
hepatitis B virus (HBV).

According to the WHO’s Global Hepatitis Strat-
egy, the goal is to treat three million subjects with 
HCV infection by 2030, by implementing a series of 
resolutive measures: vaccination practices for HBV, 
HAV and HEV, the prevention of sexual transmission 
and checks on blood and blood products, long-term 
treatments for the management to HBV and the treat-
ment of HCV with interferon-free (IFN-free) thera-
pies and the administration of direct-acting antivirals 
(DAA). Since the achievement of the goal of the HBV 
and HCV eradication campaign depends above all on 
the implementation of schemes in “key” contexts and 
populations, the WHO recommends defining in each 
country the specific populations that are worst hit by 
the hepatitis virus epidemic: of these, PWID are a tar-
get at a very high risk of contracting HCV infection 
through blood due to the use of infected syringes or 
other instruments used to take substances (30).

The new treatments for HCV infection have intro-
duced shorter pharmacological regimens that are asso-
ciated with manageable side effects and that have high 
probabilities of healing (31). However, the cost of these 
treatment options is still high and could clearly orien-
tate guidelines making active substance users ineligible 
for treatment (4,32-34). One example of this situation 
is what is happening in many public insurance schemes 
in the United States (with the exception of Medicaid), 
which restrict the coverage of the novel treatments to 
the subjects with the most advanced disease, leading to 
several years’ delay in access to these treatments. These 
restrictions represent a severe disadvantage for PWID 
populations and low-income patients (35).

Initially, the guidelines on the treatment of HCV 
did not take PWID into consideration, justifying this 
decision by issues concerning compliance with treat-
ment, the increased susceptibility to the side effects 
(such as depression) and to re-infection. However, 
there is ever-greater evidence regarding the safety and 
efficacy of treatment for HCV amongst PWID (36-
38). In two systematic reviews evaluating treatment 
for PWID (one of which focussed on subjects with a 
recent history of injection at the start of treatment), 
the overall sustained virologic response (SVR) rate was 
56% (37,38). These response rates are similar to those 
reported in large randomised controlled trials on treat-
ment with pegylated interferon/ribavirin (PEG-IFN/
RBV) (39). Therefore, at the current time, interna-
tional guidelines recommend treating PWID accord-
ing to an individualised approach (33,40,41). With 
this in mind, international recommendations have re-
considered the evidence on the relationship between 
substance use and treatment of HCV infection, stress-
ing that the presence of a history of injected substance 
abuse does not, in itself, compromise compliance, the 
completion of treatment or SVR (33). 

It has also been demonstrated that early interven-
tion in the PWID population, universally recognised 
as the true “reservoir” of the infection, with a massive 
use of DAA, can generate a significant  impact on the 
global HCV epidemic (in terms of a significant de-
crease) and prevent these subjects from developing cir-
rhosis, hepatic decompensation and HCC, thereby re-
ducing the impact of its morbidity and mortality (42).

Strong points and limits of coordinated care schemes 
for the treatment of PWID populations 

Therapeutic intervention in PWID, involving re-
ferral and management and subsequent HCV clear-
ance, represents a tangible and achievable target in or-
der to motivate the subject to abandon practices that 
are harmful for his/her health, but also in order to 
prevent him/her from constituting a universal source 
of contagion. This makes it possible to achieve a posi-
tive impact on the progression of the liver disease, 
with an improvement in the quality of life and life 
expectancy.
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A number of experiences conducted in different 
countries have shown that the treatment of PWID, as 
subjects at a higher risk of acquiring HCV, can con-
tribute to reducing the incidence of HCV infection and 
therefore prevent its transmission, especially if therapy 
is associated in a coordinated manner with counselling 
and harm reduction interventions (replacement opioid 
therapy and syringe distribution) (42-44). One recent 
study, for example, calculated that in Edinburgh (where 
30% of PWID have HCV), doubling the therapy use 
rate to 15 per thousand could halve the prevalence and 
incidence of HCV in 10 years. In other countries such 
as the United States, on the other hand, a 68% reduc-
tion in the prevalence of HCV has been estimated over 
the next few years with treatment of 20 per thousand 
PWID/year, with a prevalence of 25% (42).

Despite the obvious usefulness of this approach, 
in real life the potential results of treatment with DAA 
would still appear to be limited compared to the ben-
efit that these subjects could obtain from therapy. A 
number of factors contribute to this situation, includ-
ing the variability between countries with regard to the 
organisation and the geographic distribution of spe-
cialised drug addiction centres, the presence and ab-
sence of screening and harm-reduction intervention, 
and policy that criminalises and discriminates against 
PWID, which impacts pleas for help and increases the 
submerged need (45,46).

Screening, testing and risk assessment counselling 
activities are important for improving the individual’s 
awareness of his or her serological status and allowing 
an earlier start to therapy. Specific harm reduction and 
sexual education schemes are very important also for 
motivating the individual to adopt safer new behav-
ioural models. 

The inadequacy of testing strategies and the limit-
ed access by PWID to the new antiviral therapies, has 
led to the development of combined treatment models, 
based on cooperation between addiction service spe-
cialists and hospital specialists; The individualisation 
of programmes and their modulation according to the 
person’s actual self-sufficiency have made it possible to 
trial new ways of managing antiviral therapy in diver-
sified settings, such as outpatient clinics, drug depend-
ency clinics and specialised treatments, also through 
the use of DOT (directly observed therapy) and peer-

based models(47). At the basis of this strategy is a 
pragmatic, realistic and non-judgemental multidisci-
plinary approach, guided by public health objectives. 
The application of integrated models able to develop a 
strong synergy between specialists, through the draft-
ing and implementation of common procedures and 
guidelines has facilitated the access to care in at-risk 
populations.

In Italy, the coordinated care model for HCV 
infection in PWID was implemented by the different 
professional figures working in the drug addiction ser-
vices, namely psychiatrists, psychologists, toxicologists, 
social workers, nurses and educators.

The Drug Addiction Service is able to guaran-
tee a privileged relationship with the patient: in these 
facilities, serological tests can be performed in order 
to guarantee early diagnosis and the introduction of 
treatment, DAAs can be administered directly and the 
harm reduction activities needed to eliminate at-risk 
behaviour and prevent virus transmission and reinfec-
tion can be performed. Operational protocols between 
community and hospital specialists are also useful for 
follow-up and the monitoring of any adverse event. 
The importance of a combined management of HCV 
infection in Addiction Services has long since been as-
similated also by the National Health Council, which 
with its guidelines for screening and early diagnosis of 
the main infections associated with drug use, published 
in 2010, envisaged the organisation within the Drug 
Addiction Service of Special Units for the manage-
ment of the associated infectious diseases (HIV, HBV, 
HCV, TB and STDs), also in cooperation with local 
infectious diseases departments. The aim is to facilitate 
access to therapy for infectious diseases, to improve 
treatment compliance and to reduce the dropouts as-
sociated with referral to Infectious Diseases units. 

The staff working in Drug Addiction Services and 
dedicated to the management of drug users in 2016 
amounted to 7,186 professionals, 75.6% of whom 
working full time. 51.9% of these professionals are 
doctors and nurses, 38.5% are psychologists, social 
workers and educators and the remainder are admin-
istrative staff and other professional figures, with an 
availability rate of between 8 and 24 resources per 
100,000 inhabitants, a value that varies greatly from 
one area to another.
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This situation has led to a partial collapse of the 
Drug Addiction Service system. According to the most 
recent Report to parliament on the drug addiction sit-
uation, which was published last year, in 2016, these 
Services managed 143,271 users (of whom 21,458 
were new users, equal to 15% of the total, and the re-
maining 121,813 had already been managed in previ-
ous years); it is estimated that approximately double 
this number of users are not treated but would require 
treatment (Report to parliament on the drug addiction 
situation 2017). Furthermore, the recent general crisis 
in the healthcare sector has also had a hefty negative 
effect on the treatment of PWID and, more generally 
addiction prevention activities and the lack of resourc-
es available is obvious. According to the data available, 
in 2016 in Italy 28,197 Addition Service users were 
tested for HCV, a mere 25% of the total number of 
subjects treated and 275 of PWID. For 9% of users 
on treatment, i.e. 12,380 subjects, the test was posi-
tive, showing significant territorial variability: indeed, 
the percentage of users testing positive for HCV varies 
between 0.4% and 36.6%. By analysing subjects who 
inject heroin and/or cocaine alone, it is observed that 
the percentage of subjects tested for HCV is approxi-
mately 28% for heroin and 30% for cocaine (Report 
to Parliament on the drug addiction situation 2017). 
In the drug addiction services, testing therefore still 
involves significant problems: on average nationwide 
the number of users who undergo screening is equal 
to one third of all potentially testable and manageable 
users (49).

In order to deal with these critical aspects, for 
some time now Italy’s regional authorities have adopt-
ed an organisation compatible with a coordinated 
hospital-community approach to providing diagnosis 
and care programmes for infectious diseases in PWID. 
One particularly significant example is that of the 
Friuli Venezia Giulia Regional Authority that, already 
in 2014 undertook the “PIT project - Substance use 
and related disease: Programmes, Identification and 
Testing”, aimed at developing a regional protocol in 
an attempt to develop procedures in order to stand-
ardise the availability of testing and to define a shared 
diagnosis programme, in concert with infectious dis-
eases experts, with test laboratories, with sexually-
transmitted diseases centres and the managements of 

regional disciplinary facilities. The aim was to improve 
the availability of testing for HIV, HBV and HCV 
amongst the substance users followed by the region’s 
addiction services, also through the analysis and repro-
gramming of the management models. The activity re-
ports for the first two years of introduction of the PIT 
scheme have shown an improvement in the regional 
trend (Figure 1).

The experience of Trieste Department of 
Dependency

The screening work performed by Trieste Depart-
ment of Dependency (DoD) started in 1985, following 
the AIDS emergency, with the opening of a dedicated 
on-site outpatient clinic managed in conjunction with 
the infectious diseases unit. Considered a strategical 
part of treatment services, over the years the organisa-
tion of this activity has developed, through a gradual 
increase in the interest dedicated to the impact of the 
hepatitis viruses (B and “non-A, non-B”, then C). In 
the presence of a low prevalence of HIV, a high preva-
lence of HCV was observed. 

Trieste DoD currently offers an HCV preven-
tion, monitoring, treatment and follow-up service, 
based on a facilitating and proactive approach and on 
specific linkage to care activities to prevent drop-out 
and the development of viral resistance and to fa-
vour treatment compliance. Over time, the coopera-
tion with infectious diseases specialists has had a very 
positive evolution; the introduction of DAAs to the 
clinic represented a fundamental step for optimising 
the continuing care pathway. Indeed, up to 2015, an-

Figure 1. Percentages of users tested for HCV out of total treat-
ed by Friuli Venezia giulia Drug Addiction Services in 2014, 
2015 and 2016

TESTED

NON TESTED
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tiviral therapy was managed directly by the Infectious 
Diseases Unit, with an unsatisfactory result in terms 
of the presence of a great many drop-outs, due to the 
fragmented and complex nature of the pathway and 
the difficulties of managing a therapeutic relationship 
with PWID.

The DoD’s work has been reworked and reorgan-
ised over the years, with a view to obtaining an ongoing 
improvement in performance. The DoD headquarters 
is currently home to a multipurpose facility dedicat-
ed to the associated infectious diseases, which oper-
ates in close connection with Local Health Authority 
specialists (infectious diseases, hepatology, cardiology 
and dermatology specialists). The presence of an infec-
tious diseases expert at the service once a month for 
scheduled clinical assessments and the availability of 
a dedicated medical team has allowed greater efficacy 
and efficiency in the use of resources and time. This 
activity meets the criteria of clinical appropriateness 
and is provided in accordance with operational agree-
ments with specialised units, in order to simplify user 
programmes. 

The integrated model implemented in Trieste is 
made efficacious by a series of organisational and func-
tional “principles”, identified on the basis of some of 
the peculiar characteristics of the target, with the aim 
of facilitating as far as is possible access to and com-
pliance with the care protocol (Table 1). The screen-
ing outpatient service is located next to that for the 
management of replacement therapy and is open every 
morning, in order to guarantee testing to all individu-
als regardless of whether they have an appointment. 
The staff have a pro-active approach, the HCV test is 
offered to everyone, free of charge, without a doctor’s 
prescription and whilst respecting the user’s anonym-
ity. The team that follows the patient is selected and 
formed specifically and is capable of managing com-
plex problems that could affect compliance: psychiat-
ric comorbidities, psychosocial unease, fear, difficult 
venous access, presence of deep skin lesions. In this 
programme, nurses play a key role in the fiduciary and 
confidential relationship and in the individualised sup-
port provided to patients, in concert with the specialist 
doctors.

The DoD diagnostic and therapeutic pathway has 
three different levels of specialisation, which identified 

in accordance with the clinical assessment. The first 
(screening) envisages the following activities:

•  Pre-test counselling, risk assessment and acqui-
sition of written informed consent (nurse/ doc-
tor);

•  Performance of screening serological test (nurse/ 
doctor);

•  Delivery of the results (doctor/ nurse);
•  Informative counselling (nurse);
•  Support in the event of positive serology (doc-

tor/nurse/psychologist)
The second level (in-depth diagnostic tests and 

procedures) commences when the subject tests posi-
tive for the first level and more detailed diagnostic 
assessment through clinical and laboratory tests is 
required. In this case, the Service’s pro-active action 
is expressed: a) by performing the blood draw for the 
specific test (qualitative and quantitative HCV RNA) 
directly and by booking an appointment with the in-
fectious diseases specialist at the DoD outpatient 
clinic; b) by guaranteeing counselling and therapeutic 
continuity with the Department, if the person if not 
self-sufficient. The third level (treatment programme) 
is initiated when the clinical situation requires spe-
cialist therapeutic intervention. Once again in these 
cases the support and counselling provided to improve 
compliance with the treatment programme and pre-

Table 1. The active “ingredients” of the Trieste DoD coordi-
nated model

•  Fully-equipped screening clinic, open every morning, next to 
the replacement therapies clinic.

•  Free, unpaid and anonymous access, no doctor’s prescription 
required.

•  Dedicated, specially-trained healthcare team, able to man-
age complex issues that could affect compliance (psychosocial 
problems, prejudice/fear, venous access difficulties, presence of 
skin lesions, etc.).

•  Pre- and post-test counseling, personal delivery of results.
•  For users who test positive, start of coordinated protocol with 

Infectious Diseases staff (on-site management of diagnostic 
work-up and specialist assessment).

•  Management of DAA therapy in concert with the infectious 
diseases specialist, depending on the individual’s level of self-
sufficiency.

•  Specific intervention to improve access to and compliance 
with treatment (linkage to care), including individualised ac-
companiment or home visits (service car).
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vent dropout involve a series of measurements such as 
assistance during appointments, consultations in the 
event of hospitalisation, home help, supervision when 
taking pharmacological treatment, family-relationship 
mediation, social support and intervention in conjunc-
tion with community services.

Results of HCV screening

Since 2012, Trieste DoD has had a certified data-
base regarding all the activities offered to users, made 
possible by the implementation of a computerised 
platform. The data regarding HCV serological screen-
ing over the past five years are summarised in Table 2. 
As is shown, since 2012 there has been an increase in 
the percentage of users undergoing screening for HCV 
infection: the percentage of tested subjects out of total 
users remained above 70%.

The data regarding the DoD’s work has shown a 
decrease in the prevalence of HCV infection amongst 
the users managed (from 70.52% in 2012 to 67.64% in 
2014 and 64.01% in 2016), which may suggest that the 

continuous and incisive prevention and testing activi-
ties are reducing the spread of the virus (Figure 2).

The compliance of HCV+ PWID subjects for 
the in-depth diagnosis (second-level screening) was 
very good (equal to 89.2%), showing that, once the 
patient has been informed and responsibilised, he/she 
takes adequate care of him/herself.  In 2016, 298 were 
found to have viraemia; of these subjects, almost 60% 

Figure 2. Percentage of users managed by Trieste DoD who 
tested positive on the HCV antibody test between 2012 and 
2016 

Table 2. Data and characteristics of users managed by Triests DoD: serology screening for HCV for the five-year period 2012 - 2016

No. of PWID managed

No. of users screened for HCV

% users screened

No. of HCV+ users

% of HCV+ users

No. of users HCV positive on HCV-RNA test

% of users positive on HCV-RNA test

No. of users with viraemia

% of HCV+ users with viraemia

No. of viraemic users examined by infectious diseases specialist

% of viraemic users examined by infectious diseases specialist
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were infected with genotype 3. In 2016, 222 subjects 
were examined by the infectious diseases specialist; al-
though this is a good result, it can be improved on, as 
all subjects with active infection should be examined.

Furthermore, the outcome of the test defines the 
aims of counselling: in the event of negativity, it aims 
to promote protective behaviour and raises the individ-
ual’s awareness regarding serological status monitoring 
over time; in the presence of a positive result, it pro-
motes the start of a coordinated specialised treatment 
programme and the modification of at-risk behaviour. 

Second-level screening for -Ab+ HCV users is 
guaranteed on-site with qualitative and quantitative 
HCV-RNA testing; thanks to the linkage to care ap-
proach taken, the offer is taken up in over 90% of cases 
(Figure 3). Viral genotyping in HCV-RNA-positive 
subjects showed genotype 3 to be prevalent in the pop-
ulation target studied (Figure 4).

Il 2015, the DoD in concert with the Infectious 
diseases Unit devised a diagnostic and treatment pro-
gramme addressing patients with chronic HCV, which 
was formalised with the protocol titled “Management 
of continuing care pathways between the Infectious 
Diseases Unit and the Drug Addiction Unit”. This 
protocol was also stimulated by the availability of new 
direct-acting antivirals (DAA) and the need to man-
age the various stages of treatment in a more coordi-
nated manner. The strategic objective was to achieve 
a standardisation of this activity and to guarantee all 
users facilitated access to the specialist programme 
and treatment. The screening clinic staff performs 

the second-level tests before the appointment with 
the infectious diseases specialist in order to save time. 
Until 2015, antiviral therapy was managed directly 
by the Infectious Diseases Unit, which managed the 
individual after the diagnostic work-up performed at 
the DoD screening clinic. This practice was seen to be 
unsatisfactory given the high dropout rate due to the 
fragmented and complex nature of the programme and 
the difficulties managing the therapeutic relationship 
with drug users.

Until 2017, one of the protocol’s critical aspects 
was the time patients had to wait for a liver ultrasound 
elastography, which was only performed in 15% of 
subjects. This led to a delay in the completion of the 
phase in preparation for the start of pharmacological 
treatment with DAAs. This critical aspect was over-
come in 2018.

The adoption of the protocol permitted good lev-
els of activity and a positive response by users, who 
did not show reluctance or fear and accepted the pro-
gramme willingly. 

Trials with DAAs

Treatment with DAAS is managed by the infec-
tious diseases specialist/hepatologist, according to the 
addiction problem and the individual’s level of self-
sufficiency (the spectrum of operative options ranges 
from direct and supervised administration to the pro-
vision of a supply for a certain period of time). One 

Figure 3. Percentages of subjects with HCV antibodies un-
dergoing second-level screening with qualitative/quantitative 
HCV-RNA test

2% of 2nd level 
screening

Figure 4. Percentage breakdown for viral genotyping in HCV-
RNA-positive subjects managed at DoD between 2012 and 
2016

Genotipe 1

Genotipe 2

Genotipe 3

Genotipe 4
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strong point is the linkage to care mentioned above, 
that involves specific intervention in order to improve 
treatment compliance and prevent drop-out, includ-
ing individualised accompanying to treatment centres, 
home visits, telephone reminder activities, supervised 
medication taking and administration of direct-acting 
antivirals. 

The protocol envisages three types of medica-
tion management (Table 3): self-sufficient patients 
are encouraged to “do it themselves” and the Service’s 
contribution consists in overseeing the administration 
of the treatment, with reminder calls and communi-
cation with the infectious diseases specialist. Treat-
ment can be assigned for a month or week, depending 
on the reliability of the subject. If the subject is not 
self-sufficient, the treatment is collected by the Ad-
diction Service and administered, as specified in the 
treatment plan, daily or twice-weekly (DOT). Coun-
selling is implemented before and during treatment 
in order to promote the motivation of the subject; 
follow-up is guaranteed for one year after the end of 
treatment.

In 2016, 14 people (13 males and 1 female started 
treatment). All the treatment programmes devised 
where completed, thanks to the coordinated manage-
ment approach. 

It should be noted that no individual was excluded 
from treatment for reasons associated with substance 
use or poor treatment compliance: in accordance with 
Italian Medicines Agency criteria all patients who 
were eligible at the time were recruited and treated. In 
2016, the “cascade of care” was similar to that of other 
experiences (Figure 5).

In 2017, 57 people started treatment: 
•  27 people, with low self-sufficiency levels and 

poor compliance, took the medicinal product di-
rectly at the Department of Dependency clinic 
(DOT); 

•  20 partially self-sufficient individuals took the 
treatment themselves, collecting a 7-day supply 
of treatment from the hospital pharmacy;

•  10 self-sufficient individuals took the treatment 
themselves, collecting a 28-day supply of treat-
ment from the hospital pharmacy;

Table 3. Activities managed by the Trieste DoD team at the screening clinic, in concert with infectious diseases specialists.  

Pre-treatment Joint, multidisciplinary DoD/ infectious diseases assessment before the patient is included in the pharmacological 
 treatment protocol; during this phase, staff discuss the following with the subject: the pharmacological regimen, 
 the commitment required, the anticipated repercussions, any side effects and the importance of regular blood 
 chemistry monitoring during the treatment.
 Counselling to promote motivation regarding the treatment, compliance and regular treatment in the long term, 
 as well as to prevent drug and alcohol use.
 Identification and involvement of any carers.

During therapy Prescription of the DAA treatment programme by infectious diseases specialist with clinical examination of 
 patient at the DoD screening clinic.
 Supervision of pharmacological treatment by screening service team. During the first month, the individual’s 
 ability to self-manage treatment and follow the treatment regimen is assessed every day; more specifically, 
 depending on the subject’s level of self-sufficiency, the following may options may be employed:
 • Treatment reminder phone calls or texts from the infectious diseases staff;
 • Collection of medication from the hospital pharmacy and daily of twice-weekly administration c/o the Drug 
  Addiction Service clinic, to avoid leaving non-self-sufficient subjects to manage their therapy alone 
  (DOT – Daily observed therapy)
 Scheduling and performance of blood chemistry tests c/o DoD screening clinic in accordance with national 
 guidelines with the provision of a home visit service. The outcomes of these tests are discussed with the infectious 
 diseases specialist, who remains in close contact with the screening team and staff of the local DoD unit at all times.
 Motivational counselling and toxicological and alcohol monitoring

Post-treatment Serological follow-up (quantitative HCV-RNA test) and clinical follow-up to monitor any re-infection. 
 This phase lasts 1 year.
 Counselling intended to improve protective behaviour and prevent any at-risk behaviour and re-infection.
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Strong points of the coordinated approach

The preliminary data regarding the sustainability 
and the outcomes of the DAA treatment programme 
conducted by the Addiction Service are extremely 
encouraging. The adoption of a management model 
coordinated with infectious diseases specialists /hepa-
tologists based on a proactive linkage to care approach 
that simplifies access to and retention in treatment, is 
able to avoid drop-outs and the risk of infection. In 
this approach, a key role is played by the screening 
clinic nursing staff, who manage the fiduciary relation-
ship that motivates the patient.

The strong points are:
•  Trained and dedicated staff (with the appoint-

ment of a specific dedicated nurse);
•  On-site structured screening service, next to the 

treatment clinic;
•  Pleasant, barrier-free, multipurpose outpatient 

facility environment;
•  Long working hours, free, unpaid access;
•  On-site management of the first and second 

level of the programme, in order to save time 
and favour an early start to treatment;

•  Well-developed linkage activities that also make 

it possible to recruit individuals with more com-
plex issues;

•  Fiduciary partnership with infectious diseases/ 
hepatology specialists;

•  Individualised treatment management, depend-
ing on the person’s level of self-sufficiency;

•  Availability of easy to take medicinal products, 
including single-dose pangenotypical products.

Financial resources for project consolidation

The coordinated approach proposed by Trieste 
Department of Dependency is based on a system 
envisaging dedicated human resources with special 
skill sets (multidisciplinary team in which a key role 
is played by the nurse), logistical resources (dedicated 
outpatient clinic), instrumental resources (medical 
equipment and material, hard- and software) and or-
ganisational resources (operative protocol, swift com-
munication between partners, direction and shared 
programming of the various phases of activity, collec-
tion and dissemination of data, on-going innovation).

Discussion

The PWID population is more exposed to HCV 
viral infection than the general population. At-risk 
drug-taking practices, tattoos performed in unsterile 
conditions and unprotected sex are still the main risk 
factors. This target can be considered an HCV “reser-
voir” as prevalence in Italy amongst managed users is 
higher than 70%, compared to an average of 3% in the 
general population. 

The percentage of untested users in Italian Addic-
tion Services continues to increase and this alarming 
trend contributes to delaying diagnosis and access to 
antiviral therapies, with a considerable risk of a dete-
rioration in the subject’s clinical situation and uncon-
scious transmission of the disease to others. 

According to one study promoted by the Italian 
National Institute for Health (ISS), the lack of test-
ing performed in Addiction Services would first and 
foremost appear to be associated with a series of fac-
tors such as restricted opening hours, no on-site blood 

Figure 5. Cascade of care within Trieste DoD. Year 2016
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sample collection facility, the difficulties in identifying 
a peripheral venous entry portal and user fear/refusal. 

The Trieste DoD approach provided a tangible 
response to these critical aspects by implementing an 
on-site, free of charge screening clinic that allows user 
anonymity and is open every morning from Monday 
to Friday. The close partnership with the local health 
authority’s infectious diseases/hepatology specialists, 
which led to the preparation of a shared operational 
protocol, is managed by a purpose-built medical team 
within the drug Addiction Service. In addition to the 
specific infection situations, this makes it possible to 
deal with important health issues that complicate clin-
ical management (psychiatric comorbidity, presence 
of psychosocial issues, resistance to care due to poor/
inadequate information, difficult peripheral venous 
portals, severe skin lesions caused by “self-injection”, 
feelings of shame and fear).

The rationale of the project is based on the as-
sumption that implementing an HCV prevention, 
monitoring and treatment service characterised by an 
approach centring on the specific needs and character-
istics of users could facilitate access to and compliance 
with the specialised programme, even in a high-risk, 
poorly-compliant population. 

Despite the comforting data emerging from the 
application of the organisational and medical ap-
proach and the working method described, this pro-
ject still has room for improvement. More specifically, 
the Service intends to increase the number of viraemic 
subjects who are assessed by the infectious diseases 
specialist/ hepatologist and those referred for DAA 
treatment and to reinforce the follow-up and harm-
reduction activities, in order to prevent reinfection.

The main methodological and organisational 
principles of the model could be standardised and ex-
ported to other Italian Addiction Services.

References

1.  Nelson PK, Mathers BM, Cowie B, Hagan H, Des Jarlais 
D, Horyniak D et al. Global epidemiology of hepatitis B and 
hepatitis C in people who inject drugs: Results of systematic 
reviews. The Lancet, 2011; 378:571–583.

2.  Averhoff FM, Glass N, Holtzman D. Global burden of hepa-
titis C: considerations for healthcare providers in the United 
States. Clin Infect Dis 2012 Jul;55 Suppl 1:S10-S15.

  3.  Lavanchy D. Evolving epidemiology of hepatitis C virus. 
Clin Microbiol Infect 2011; 17(2):107-15.

  4.  World Health Organization. Guidelines for the screening, 
care and treatment of persons with hepatitis C infection. 
2014.

  5.  Lee MH, Yang HI, Lu SN, et al. Chronic hepatitis C virus 
infection increases mortality from hepatic and extrahepatic 
diseases: a community-based long-term prospective study. J 
Infect Dis 2012; 206:469–477.

  6.  van der Meer AJ, Veldt BJ, Feld JJ et al. Association be-
tween sustained virological response and all-cause mortal-
ity among patients with chronic hepatitis C and advanced 
hepatic fibrosis. JAMA 2012; 308:2584–2593.

  7.  Polaris Observatory HCV Collaborators. Global prevalence 
and genotype distribution of hepatitis C virus infection in 
2015: a modelling study. Lancet Gastroenterol Hepatol 
2017; 2(3):161-176.

  8.  Colvin H, Mitchell A, editors. Hepatitis and liver cancer: A 
national strategy for prevention and control of hepatitis B 
and C. Washington, DC: Institute of Medicine; 2010.

  9.  Aceijas C, Rhodes T. Global estimates of prevalence of 
HCV infection among injecting drug users. International 
Journal of Drug Policy 2007; 18(5):352–358.

10.  Wiessing L, Ferri M, Grady B, Kantzanou M, Sperle I et 
al. Hepatitis C virus infection epidemiology among people 
who inject drugs in Europe: A systematic review of data 
for scaling up treatment and prevention. PloS one 2014; 
9(7):e103345.

11.  Cornberg M, Razavi HA, Alberti A, Bernasconi E, Buti M 
et al. A systematic review of hepatitis C virus epidemiology in 
Europe, Canada and Israel. Liver Int 2011; 31 Suppl 2:30-60.

12.  Larney S, Grebely J, Hickman M, De Angelis D, Dore GJ, 
Degenhardt L. Defining populations and injecting param-
eters among people who inject drugs: Implications for the 
assessment of hepatitis C treatment programs. International 
Journal of Drug Policy 2015; 26: 950–957. 

13.  WHO. In W. H. Organization (Ed.), Global hepatitis re-
port 2017, Geneva: World Health Organization. 

14.  Progetto insidePWID. http://www.insidepwid.it
15.  Hajarizadeh B, Grebely J, Dore GJ. Epidemiology and nat-

ural history of HCV infection. Nature Reviews Gastroen-
terology & Hepatology 2013; 10:553–562. 

16.  Stanaway JD, Flaxman AD, Naghavi M, Fitzmaurice C, 
Vos T, Abubakar I et al. The global burden of viral hepatitis 
from 1990 to 2013: Findings from the Global Burden of 
Disease Study 2013. The Lancet, 2016; 388: 1081–1088. 

17.  Grebely J, Raffa JD, Lai C, et al. Low uptake of treatment 
for hepatitis C virus infection in a large community-based 
study of inner city residents. J. Viral Hepat 2009; 16:352–
358.

18.  NCHECR. Epidemiological and economic impact of po-
tential increased hepatitis C treatment uptake in Australia. 
2010.

19.  Mehta SH, Genberg BL, Astemborski J et al. Limited up-
take of hepatitis C treatment among injection drug users. J 
Community Health 2008; 33: 126–133.



Coordinated hospital-community organisation model for the prevention, monitoring and treatment of patients with addiction and HCV 53

20.  Alavi M, Raffa JD, Deans GD, Lai C, Krajden M, Dore GJ, 
Tyndall MW, Grebely J. Continued low uptake of treatment 
for hepatitis C virus infection in a large community-based co-
hort of inner city residents. Liver Int 2014; 34(8):1198-206.

21.  Iversen J, Grebely J, Topp L, Wand H, Dore G, Maher L. 
Uptake of hepatitis C treatment among people who inject 
drugs attending Needle and Syringe Programs in Australia, 
1999-2011. J Viral Hepat 2014; 21(3):198-207.

22.  Hagan H, Pouget ER, Des Jarlais DC. A systematic review 
and meta-analysis of interventions to prevent hepatitis C 
virus infection in people who inject drugs. J Infect Dis 2011; 
204(1):74-83.

23.  Grebely J, Prins M, Hellard M, Cox AL, Osburn WO, Lauer 
G, Page K et al. Hepatitis C virus clearance, reinfection, and 
persistence, with insights from studies of injecting drug users: 
towards a vaccine. Lancet Infect Dis 2012; 12(5):408-14.

24.  Rein D, Wittenborn J, Weinbaum C, Sabin M, Smith B, 
Lesesne S. Forecasting the morbidity and mortality associ-
ated with prevalent cases of pre-cirrhotic chronic hepatitis 
C in the United States. Digestive and Liver Disease 2011; 
43(1):66–72.

25.  Adeyemi OM, Jensen D, Attar B, Ghaoui R, Gallagher M, 
Wolen D, Cotler SJ.  Hepatitis C treatment eligibility in an 
urban population with and without HIV coinfection. AIDS 
Patient Care STDS 2004; 18(4):239-45.

26.  Alter MJ. HCV routes of transmission: what goes around 
comes around. Semin Liver Dis 2011; 31(4):340-346.

27.  Hauri AM, Armstrong GL, Hutin YJF. The global burden 
of disease attributable to contaminated injections given in 
health care settings. Int J STD AIDS 2004; 15(1):7-16.

28.  Rice CM, Saeed M. Hepatitis C: treatment triumphs. Na-
ture 2014; 510(7503):43-44.

29.  AASLD/IDSA HCV Guidance Panel. Hepatitis C guid-
ance: AASLD-IDSA recommendations for testing, man-
aging, and treating adults infected with hepatitis C virus. 
Hepatology 2015; 62(3):932-954.

30.  WHO. Global health sector strategy on   viral   hepatitis   2016–
2021. http://apps.who.int/iris/bitstream/10665/246177/1/
WHO- HIV-2016.06-eng.pdf?ua=1. 

31.  Kohli A, Shaffer A, Sherman A, Kottilil S. Treatment of Hep-
atitis C: A systematic review. JAMA 2014; 312(6):631–640.

32.  Harris M, Rhodes T. Hepatitis C treatment access and up-
take for people who inject drugs: A review mapping the role 
of social factors. Harm Reduction Journal 2013; 10(7).

33.  Robaeys G, Grebely J, Mauss S, Bruggmann P, Moussalli 
J et al. Recommendations for the management of hepatitis 
C virus infection among people who inject drugs. Clinical 
Infectious Diseases 2013; 57(Supplement 2):S129–S137.

34.  Fralick M. Screening urged for hepatitis C but drug costs 
are prohibitive. Canadian Medical Association Journal 
2014; 186(5):329.

35.  Viohl & Associates. The Sovaldi squeeze: High costs force 
tough state decisions. 2014. http://www.medicaidplans.
org/_docs/SovaldiSqueeze-Oct2014.pdf

36.  Hellard M, Sacks-Davis R, Gold J. Treatment for injection 
drug users: a review of the available evidence. Clin Infect 
Dis, 2009; 49:561–573.

37.  Aspinall EJ, Corson S, Doyle JS, Grebely J, Hutchinson SJ 
et al. Treatment of hepatitis C virus infection among peo-
ple who are actively injecting drugs: a systematic review and 
meta-analysis. Clin Infect Dis 2013; 57 Suppl 2:S80-9.

38.  Dimova RB, Zeremski M, Jacobson IM, Hagan H, Des 
Jarlais DC, Talal AH. Determinants of hepatitis C virus 
treatment completion and efficacy in drug users assessed by 
meta-analysis. Clin Infect Dis 2013; 56(6):806-16.

39.  Manns MP, Wedemeyer H, Cornberg M. Treating viral 
hepatitis C: efficacy, side effects, and complications. Gut 
2006; 55(9):1350-9.

40.  Ghany MG, Strader DB, Thomas DL, Seeff LB; Ameri-
can Association for the Study of Liver Diseases. Diagno-
sis, management, and treatment of hepatitis C: an update. 
Hepatology 2009; 49(4):1335-74.

41.  EASL Clinical Practice Guidelines, 2011. Management of 
hepatitis C virus infection. J Hepatol 2011; 55: 245–264.

42.  Martin NK, Hickman M, Hutchinson SJ, Goldberg DJ, 
Vickerman P. Combination interventions to prevent HCV 
transmission among people who inject drugs: modeling the 
impact of antiviral treatment, needle and syringe programs, 
and opiate substitution therapy. Clin Infect Dis 2013; 57 
Suppl 2:S39-45.

43.  Martin NK, Vickerman P, Dore GJ, Hickman M. The hepa-
titis C virus epidemics in key populations (including people 
who inject drugs, prisoners and MSM): the use of direct-
acting antivirals as treatment for prevention. Curr Opin 
HIV AIDS, 2015; 10(5):374-80.

44.  Hawk M, Coulter RWS, Egan JE, Fisk S et al. Harm reduc-
tion principles for healthcare settings. Harm Reduct J 2017; 
14(1):70.

45.  Konerman MA, Lok ASF. Hepatitis C treatment and bar-
riers to eradication. Clin Transl Gastroenterology, 2016; 
7:e193.

46.  Harm Reduction International. Global state of harm re-
duction 2016. London: Harm Reduction. https://www. hri.
global/contents/1739.

47.  Bruggmann P, Litwin AH. Models of care for the manage-
ment of hepatitis C virus among people who inject drugs: 
one size does not fit all. Clini Infect Dis 2013; 57(Suppl 
2):S56–61.

48.  Dillon JF, Lazarus JV, Razavi HA. Urgent action to fight 
hepatitis C in people who inject drugs in Europe. Hepatol 
Med Policy 2016; 1:2.

49.  Relazione annuale 2017 sui dati relativi allo stato delle tos-
sicodipendenze in Italia. http://www.politicheantidroga.
gov.it/it/comunicazione/comunicazione/notizie/relazione-
annuale-al-parlamento-2017.

Received: 2 October 2018
Accepted: 29 October 2018
Correspondence:
Dr Roberta Balestra
Dipartimento delle Dipendenze – ASUITs Trieste
Piazzale Canestrini 2 - 34128 Trieste
E-mail: roberta.balestra@asuits.sanita.fvg.it


