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Simple Summary: The global fight against the hepatitis C virus (HCV) involves the processes of
micro-elimination of populations at risk. People who use drugs (PWUDs) represent a viral reservoir,
due to the historical challenge in treating this population. In particular, the difficulties in the linkage to
care of these patients, as well as low adherence to therapies and follow-up and the risk of re-infection
make PWUDs a “difficult-to-treat” population. In view of this, the testing of effective management
and treatment models for chronic HCV infection in PWUDs is crucial for promoting its elimination.
Telemedicine could be a successful solution in the integration and decentralization of care services.

Abstract: People who use drugs (PWUDs) are a crucial population in the global fight against viral
hepatitis. The difficulties in linkage to care, the low adherence to therapy, the frequent loss to follow-
up and the high risk of re-infection make the eradication process of the hepatitis C virus (HCV) really
hard in this viral reservoir. Several management and treatment models have been tested with the aim
of optimizing the HCV care cascade in PWUDs. Models of decentralization of the care process and
integration of services seem to provide the highest success rates. Giving this, telemedicine could favor
the decentralization of diagnostic-therapeutic management, key for the implementation of linkage to
care, reduction of waiting times, optimization of adherence and results and reduction of the costs.
The purpose of this literature review is to examine the role and possible impact of telemedicine in
optimizing the HCV care cascade, comparing the different care models that have shown to improve
the linkage to care and therapeutic adherence in this special population.

Keywords: people who use drugs; PWUD; HCV; telemedicine

1. Introduction

Despite the availability of highly effective and tolerable antiviral therapies, chronic
hepatitis C virus (HCV) infection still represents a significant global health problem, ac-
counting for 56.8 million people with active infection and over 250,000 estimated deaths per
year [1]. The challenge set by the World Health Organization (WHO) of eliminating HCV
by 2030 appears to be a difficult goal to achieve [2]. While only 11 countries appeared in line
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with this goal by 2019 [3], the depletion of the pool of patients with known HCV infection
first and then the advent of the SARS-CoV-2 pandemic resulted in a significant slowdown
in virus elimination programs [4]. To date, the identification of HCV cases seems to be the
limiting factor towards the objectives suggested by the WHO. For this reason, screening of
population groups at high risk of HCV infection is essential [5]. On this matter, people who
use drugs (PWUDs) represent a priority population due to the high prevalence of HCV
infection, high transmissibility, and treatment challenges. The prevalence of HCV-positivity
among PWUDs is estimated to be about 52%, representing a significant reservoir for the
virus [6]. In addition to the favorable impact on the health of the individual patient, the
treatment of HCV infection in PWUDs has been shown to determine a significant benefit in
the spread of the infection in the general population [7]. Therefore, diagnosis and treatment
of HCV cases in PWUDs are key steps in the global fight against viral hepatitis.

The prevalence of viral hepatitis is particularly high in this population. In addition,
PWUDs are characterized by considerable difficulties in linkage to care, low therapeutic
adherence, frequent loss to follow-up, and high risk of re-infection, making the viral eradi-
cation process challenging. In order to optimize the HCV care cascade in this population,
several management and treatment models have been tested. Recently, Electronic Health
(eHealth: remote monitoring, teleconsultation, mobile device–supported care, informative
programs), including telemedicine, has been shown to positively impact HCV treatment
processes among PWUDs, maximizing results, and could represent a successful weapon
in the fight against viral hepatitis [8,9]. In particular, telemedicine helps to manage the
diagnosis and antiviral treatment in a decentralized way, improving linkage to care and
adherence to therapy, in addition to significantly reducing costs.

The purpose of this narrative review is to define the characteristics and difficulties of
treating a special population such as that of PWUDs and to evaluate the role and possible
impact of telemedicine in implementing the HCV care cascade, comparing the different
models of assistance that allow to optimize linkage to care and therapeutic adherence in
this population.

2. PWUDs: Characteristics of a Special Population

In the context of HCV infection, PWUDs historically represent a challenging pop-
ulation, due to the difficulties in linkage to care, poor compliance to treatments, loss to
follow-up and risk of re-infection. However, due to the high prevalence of chronic viral
infections, the eradication of HCV in this population is crucial. It is estimated that there are
over 15 million PWUDs globally and more than two thirds are male [6]. In this population,
the estimated seropositivity rate for HCV Antibodies (HCV-Ab) is 52.3% (42.4–62.1%),
accounting for more than 8 million cases globally [6]. It has been demonstrated that 23% of
new diagnoses of HCV infection and 33% of annual mortality rates for HCV are related to
PWUDs [10].

The spread of blood-borne viruses among PWUDs occurs via contaminated injection
paraphernalia [11]. In particular, PWUDs with a longer history of injection drug use (IDU)
in public or outdoor spaces, those with previous arrests, and those who share syringes
and paraphernalia are more exposed to the risk of contracting HCV [12]. Prostitution,
incarceration, and homelessness status can further increase the exposure of PWUDs to
HCV [6,13,14].

Overall, the most frequently HCV genotypes among PWUDs are genotype 1a and
genotype 3 [15]. In any case, the distribution of viral genotypes among PWUDs is affected
by regional modalities of virus spreading, accounting for the prevalence of genotypes 2
and 6 in Asia and of genotypes 1a and 4 in Africa [15]. Genotype 3, the most frequent in
the PWUDs population to date, shows suboptimal response rates to new direct antiviral
agents (DAAs). Although the rates are elevated when compared to Interferon (IFN)-based
regimens, they are lower when compared to the response of other genotypes, particularly
when liver cirrhosis coexists or therapeutic failure has already been experienced [16]. In
such cases, a longer duration of antiviral treatment or the co-administration with ribavirin
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may be needed [17]. Regardless of treatment compliance, the high frequency of genotype
3 in the PWUDs population could potentially be associated with suboptimal sustained
virological response (SVR) rates.

The exposure to blood-borne viral infections of PWUDs accounts for high rates of
coinfection with the hepatitis B virus (HBV) and human immunodeficiency virus (HIV). It
is estimated that the prevalence rates of HCV/HBV and HCV/HIV coinfections in PWUDs
are 3% and 13%, respectively, and that 2% of PWUDs are affected by a triple infection
(HBV/HCV/HIV) [10]. Co-infection with HBV and/or HIV leads to an increased risk of
hepatocellular carcinoma (HCC) and all-cause mortality rates [18,19]. Interactions with
other antiviral (HBV and HIV) drugs and the risk of HBV infection to be reactivated makes
the treatment even more complex and determines the need for close surveillance and
careful follow-up of these patients, who are characteristically poorly compliant [20,21].

The risk of re-infection in this population is due to the frequent persistence of active
drug addiction. Data from a recent meta-analysis quantifies this risk in 1.94 per 100 person
years (95% CI, 0.87–4.32) for recent PWUDs and in 0.55 per 100 person years (95% CI,
0.17–1.76) for PWUDs in opioid substitution therapy (OST) [22]. In any case, the possibility
of re-infection should not discourage the initiation of treatment for HCV infection, since it
allows to stop viral transmission in this reservoir.

3. HCV Care Cascade in PWUDs

The care cascade of the patient with HCV infection refers to the diagnostic-therapeutic
path that starts with diagnosis and goes from linkage to care to treatment and subsequent
follow-up. Despite the high rate of diagnosis of HCV infection, in the PWUDs population it
is historically challenging to achieve an adequate treatment (linkage to care) and adherence
to therapy (compliance) (Figure 1) [23].
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Figure 1. HCV care cascade in the PWUDs population: lights and shadows.

In the era of IFN-based therapies, the treatment of chronic HCV infection was not very
effective and burdened with numerous side effects, and for these reasons was even more
hard in a PWUD. Moreover, the presence of psychiatric adverse events (depression, anxiety,
suicide attempts) attributable to the IFN often made HCV-positive PWUDs patients (with
frequent psychiatric comorbidities, such as anxiety, depression, tendency to self-harm, and
suicidal ideas) not eligible for antiviral treatment. This resulted in an extremely low rate of
PWUDs undergoing antiviral treatment (<20%) and in persistence of a rich viral reservoir
in this subgroup of the population until today [24,25]. The introduction of therapies (DAAs)
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that are as effective as they are free from side effects, are exclusively for oral use, and are of
short duration has led to an increase in the number of patients eligible for treatment.

Where there is adequate compliance, the effectiveness of antiviral treatment with
DAAs is extraordinarily high [24,26], approximating the SVR rates obtained in HCV-
positive patients who do not use intravenous drugs. The concomitant use of OST is safe and
does not reduce virological response rates [22,27]. Therefore, antiviral treatment is currently
indicated in all PWUDs with HCV infection, regardless of the status of active drug addiction,
the use of OST, and the risk of re-infection, in order to reduce viral transmission [17,28].
In addition, the manageability of the new antiviral treatment schemes has allowed to
significantly improve adherence to therapy [26]. At present, therefore, linkage to care
seems to be the weakest step in the care cascade for PWUDs patients with HCV infection
(Figure 1). In fact, frequently, the diagnosis of infection is not followed by appropriate
treatment or it is started with considerable delay [29]. Among PWUDs, women, young
adults and homeless people are in particular the categories of patients with a lower rate
of antiviral treatment [30]. Among the obstacles to the treatment of HCV in PWUDs in
Italy, the impossibility to prescribe antiviral drugs at public services for addiction (called
SerD in Italy), the lack of an effective link between peripheral structures and prescribing
centers and fragmentation of care services (diagnostic and therapeutic) represent the most
significant barriers to the elimination of the virus in this population.

4. Treatment Models

Several models aimed to enhance the efficiency of the HCV care cascade among
PWUDs have been evaluated. Overall, integrated assistance and simplified access to
services have been shown to implement the number of patients referred for treatment
and to improve compliance [23]. In this regard, Messina et al. [31] have demonstrated
that creating a direct link between prescribing centers and public services for addiction
that are adequately prepared and able to provide all diagnostic tools locally significantly
increases the number of diagnoses of active infection and HCV-positive PWUDs initiated
for antiviral treatment. Telemedicine can provide an additional opportunity for virtual
integration of assistance, optimizing the effectiveness of the care cascade for patients with
HCV infection [32]. In fact, telemedicine, through remote patient monitoring, is able to
favor the decentralization of diagnostic-therapeutic management, which is the key for the
implementation of linkage to care, the optimization of adherence and results, and reduction
of the costs [33].

4.1. Our Telemedicine-Based Model

Our group has recently evaluated a decentralized assistance model, based on the
use of telemedicine, with the aim of favoring linkage to care, reducing waiting times to
start antiviral treatment, and optimizing the HCV treatment cascade in PWUDs patients
(Figure 2) [8,9].
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This “patient-centered” model, after the initial screening, provided a complete hep-
atological evaluation performed directly at the public services for addiction (including
medical history, physical examination, blood chemistry, and virological tests) for HCV-Ab
positive patients. After the diagnosis performed by SerD physicians and the assessment of
comorbidities, drug interactions, and any individual needs by hepatologists in telemedicine,
patients were evaluated by a specialist (using abdominal ultrasound and transient elastog-
raphy) within 3 weeks and started the antiviral treatment immediately after the in-person
visit. DAA treatment was tailored to clinical or social features of the patients under the
supervision of SerD physicians, also performing a daily administration during outpatient
visits in order to maximize adherence. After initiation of treatment, patients were followed
by a hepatologist exclusively through telemedicine interaction (telephone or video call),
with the possibility to remotely monitor the treatment and to provide necessary support
and identify cases that required a specialist visit. The virological response at the end of the
treatment and the following 12 weeks was assessed by a HCV-RNA assay performed di-
rectly at the SerD and remotely verified by the hepatologist. The subsequent follow-up was
personalized in relation to the state of the disease and comorbidities. Generally, specialist
follow-up was reserved for patients with advanced liver fibrosis, focal liver lesions, and/or
cofactors of liver injury.

Of 690 patients managed by the SerD, 135 of them (19.6%) had active HCV infection.
All viraemic patients underwent antiviral treatment (135/135 patients, 100%). The median
time from the diagnosis of HCV infection to the start of treatment was 3 weeks. There
were 6 cases of drop-out (4.4%) and adherence to therapy was <90% (assessed on the
accomplishment of therapy or on the percentage of visits attended) in 9 patients (6.6%).
Overall, SVR at 12 weeks post-treatment was achieved in 133 patients (98.5%). Differently
from what was expected, 5 out of 6 patients (83.3%) who stopped treatment early still
achieved SVR. Further therapeutic failure was recorded among patients who showed poor
adherence to treatment. During the subsequent follow-up, only one case of reinfection
was reported.

This innovative decentralized management model based on telemedicine has therefore
allowed to optimize the linkage to care of viraemic patients leading to maximal adherence
to therapy and highest virological response rate. Moreover, the possibility to perform
diagnostic tests (blood chemistry, virological, and instrumental) in loco allowed to achieve a
“territorial” management of the antiviral treatment, maximizing compliance and follow-up.

4.2. Other Telemedicine-Based Models

To our knowledge, only three other studies have evaluated the effectiveness of
telemedicine in the setting of the HCV care cascade in the PWUDs population (Table 1) [34–36].
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Table 1. Main treatment models of HCV infection in the PWUDs population.

First
Authors References Year of

Publication Country Study
Design

Description of
the Intervention

Telemedicine-
Based

Models?

HCV-RNA
Positive

Evaluated
Patients, n

HCV-RNA
Positive
Treated

Patients, n

Linkage to
Care, %

Patients
Who Have
Completed
Treatment,
n/tot (%)

Adherence
to Treatment,

%

Overall SVR,
n/tot (%)

Reinfection
Rate, n/tot

(%)

Our model [8] 2022 ‡ Italy
Observational

prospective
monocentric

Decentralization
“patient-tailored”

model at SerDs
Yes 135 135 100 129/135

(95.6) 93.4 133/135
(98.5) 1/133 (0.75)

Talal [34] 2019 USA Prospective
Decentralization

model in OST
program

Yes 61 45 73.8 44/45 (97.8)
10–20%

missed ≥ 1
dose

42/45 (93.3) 2/42 (4.8)

Dhiman [35] 2021 India RCT Integrated care Yes n.s. 2826 * n.s. 2280/2826
(80.7) n.e.

1398/1552
evaluated

(91.1)
n.e.

Sivakumar [36] 2022 USA NRS Minimization of
face-to-face visits

Yes 35 31 88.6 31 (100) n.e. 29/31 (93.5) n.e.

Grebely [24] 2018 Several
country

Multicentre
open-label

phase IV trial

Electronic blister
packs No n.s. 103 n.s. 100/103

(97.1) 94 97/103 (94.2) 1/98 (1)

Norton [37] 2019 USA NRS Financial
incentives

No 12 9 75 9/9 (100) 74 9/9 (100) n.e.

Financial
incentives

No 54 41 76 39/41 (95.1) 97.6 37/41 (90.2) 1/38 (2.6)
Ward [38] 2019 USA RCT

Peer mentors No 54 45 83 42/45 (93.3) 97.8 41/45 (91.1) 0/41 (0)
Directly observed

therapy
n.s. 51 n.s. 50/51 (98) 86 50/51 (98) n.e.

Akiyama [39] 2019 USA RCT Self-administered
treatment

No
n.s. 51 n.s. 48/51 (94) 75 46/51 (90.2) n.e.

Messina [31] 2020 Italy Prospective
Training and

partial
decentralization

no n.s. 45 84 45/45 (100) n.e. 45/45 (100) n.e.

Schmidbauer [40] 2020 Austria n.s. Directly observed
therapy

No n.s. 74 n.s. 74/74 (100) 94.6 70/74 (94.6) 1/70 (1.4)

Primary care 48 43 89.6 39/43 (90.7) n.e. 28/43 (65.1) n.e.
Wade [41] 2020 Australia/New

Zealand RCT hospital-based
specialist care

No 29 18 62.1 17/18 (94.4) n.e. 16/18 (88.9) n.e.

SerD No n.s. 1460 n.s. 1451/1460
(99.4)

n.e. 1404/1460
(96.2) n.e.

Rinaldi [42] 2021 Italy
Retrospective/
prospective,
multicenter non-SerD No n.s. 249 n.s. 241/249

(96.8)
n.e. 228/249

(91.6) n.e.
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Table 1. Cont.

First
Authors References Year of

Publication Country Study
Design

Description of
the Intervention

Telemedicine-
Based

Models?

HCV-RNA
Positive

Evaluated
Patients, n

HCV-RNA
Positive
Treated

Patients, n

Linkage to
Care, %

Patients
Who Have
Completed
Treatment,
n/tot (%)

Adherence
to Treatment,

%

Overall SVR,
n/tot (%)

Reinfection
Rate, n/tot

(%)

Mangia [43] 2021 Italy n.s.

Training,
fast-track
screening,
dedicated

transportation
service

No 231 226 97.8 220/226
(97.3) 97.7 217/220

(98.6) 1/217 (0.5)

Byrne [44] 2022 Scotland Retrospective Community
pharmacies

No n.s. 144 n.s. 140/144
(97.2)

n.e. 131/144 (91) 12/131 (9.2)

n.e.: not evaluated; n.s.: not specified; NRS: non-randomized study; OST: opioid substitution therapy; RCT: randomized clinical trial; SerD: Italian services for addiction. * out of a total
of 3477 patients, 651 treatments were still in progress at the time of drafting the text (data cannot be evaluated) ‡ under evaluation.
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Talal et al. [34] demonstrated, in this regard, how the management through biweekly
telemedicine sessions of opioid use disorder (OUD) patients with HCV infection is feasible
with high rates of virological response. In this study, however, the rate of patients diagnosed
with active infection who started antiviral treatment was significantly lower (73.8%) than
in our model. This management method seems to be favorably accepted by patients, owing
to the convenience, privacy and confidentiality of the meetings [45].

A model of assistance similar to ours (decentralization with the support of telemedicine)
was tested by Dhiman et al. (Punjab Model) [35]. The Punjab Model is an interactive model
of decentralized services that provides for the management of antiviral treatment by a
non-specialist personnel belonging to 25 spoke centers. The personnel are trained in the
prescription and management of treatment with DAAs and PWUDs without cirrhosis or
with compensated cirrhosis and supervised by telemedicine fortnightly. Despite a high SVR
rate (91.1%), this model nevertheless resulted in a high drop-out rate (approximately 20%
of patients referred for treatment) and in low compliance at follow-up (available for 86% of
eligible patients). The Punjab model and our management model are similar but, differently
from ours, the patient management was performed in primary care centers, outside public
services for addiction. Although management remains local, we hypothesize that the choice
of the location for diagnosis and treatment can influence adherence. In fact, PWUDs patients
generally show a particularly close connection with their public service for addiction, which
depends on the personal relationship with the physicians of the Center and the need for
the prescription and withdrawal of OST. Moreover, these services for addiction are easily
accessible to PWUDs as they are often located near to disadvantaged socio-economic areas
and do not require any appointment. In this regard, Rinaldi et al. [42] demonstrated
how the management of antiviral treatment in services for addiction is related to a lower
drop-out rate compared to external management (0.6% vs. 2.8%, respectively-p < 0.001)
and to a higher SVR rate (96.2% vs. 91.6%, respectively-p < 0.001). In fact, management at
a service for addiction represents an independent predictor of virological response (OR
2.356-p = 0.002). Previously, Radley et al. [46] had also shown how care pathways carried
out entirely at the local community pharmacy (where PWUDs receive substitution therapy)
determined the optimization of the HCV care cascade through a more effective linkage
to care and better adherence to therapeutic and management protocols than conventional
care. Therefore, the choice of the different patient management place could explain the
significant discrepancy in treatment adherence and follow-up compliance found between
our model and the Punjab Model [8,35].

During the COVID-19 pandemic, Sivakumar et al. [36] evaluated a model of care of
HCV-positive PWUDs patients based on telemedicine. This model included in-person visits
only at time zero and twelve weeks after the end of the treatment in order to verify the
virological response. The other needs were managed through tele-health communication
between patients, outreach workers, and clinicians. Of the 35 HCV-positive PWUDs
evaluated, 31 of them underwent antiviral treatment within 10 days, achieving SVR in
93.5% of cases (29/31). This model has therefore proved to be a valid response to the
pandemic, minimizing outpatient visits, but the small sample size does not allow the
results to be generalized.

Telemedicine-based models have been used more frequently in other settings to op-
timize the care cascade for HCV-infected patients [47–61]. Recently, independent studies
have shown how the support of telemedicine improve the access and management of an-
tiviral treatment in the Department of Corrections, optimizing therapy effectiveness [47–53].
In this context, in fact, remote assistance is able to remove the intrinsic barriers to prison
management, avoiding delays for specialist consultations and logistical problems related
to safety (e.g., transfers to hospitals), which would otherwise limit or slow down access
to antiviral treatments for prisoners. Furthermore, in this setting, telemedicine has been
shown to significantly reduce management and treatment costs compared to usual clinical
practice (−30.6%) [48].
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Similarly, telemedicine has also been successfully used to implement the HCV care
cascade in remote areas, where the usual management and treatment models would have
meant significant logistical difficulties, long waiting times, and high costs [54–58].

Furthermore, the support of telemedicine has been shown to be effective in monitoring
antiviral treatment in the lockdown phases following the COVID-19 pandemic [59].

Overall, as suggested by a recent systematic review of the literature [62], telemedicine
is therefore effective in optimizing the viral hepatitis care cascade and managing its treat-
ment, with virological response rates comparable to or higher than the standard of care
(face-to-face) and significantly lower costs [60,62]. It represents a useful support for de-
centralization, favoring access to care especially when the availability of specialist visits
appears limited for managerial reasons (e.g., PWUD, prisoners) or structural ones (e.g.,
remote areas). However, due to the limited availability of studies aimed at evaluating
the impact of telemedicine on the HCV care cascade, the data need to be confirmed in
this setting.

4.3. Other Treatment Models
4.3.1. Decentralization Models

Recently, a large meta-analysis aimed at evaluating the management and treatment
strategies (with IFN-based and IFN-free regimens) of chronic HCV infection among PWUDs
has shown how, with equal efficacy, a complete decentralization (testing and treatment
at the same site) significantly increases the linkage to care rate (72%) compared to partial
decentralization (testing at decentralized site and referral elsewhere for treatment, 53%)
or none (47%) [33]. These models, favoring integrated care, allow PWUDs to overcome
the difficulties in accessing health systems [63]. Furthermore, task-shifting from a tertiary
care center to non-specialist physicians does not seem to be associated with a reduction in
viral eradication rates in IFN-free regimens [33]. In decentralization models (complete or
partial), telemedicine can be used as a link between the territory and specialized centers.

Although decentralized management seems to increase linkage to care and allow
adequate viral eradication rates, these management strategies alone may not ensure ade-
quate adherence to treatment and subsequent follow-up. As mentioned above, Dhiman
et al. [35] in fact, despite demonstrating satisfactory SVR rates in PWUDs adhering to
treatment and subsequent monitoring, show how a large proportion of patients managed in
a decentralized manner (with the support of telemedicine) in primary care centers prema-
turely interrupt treatment (approximately 20%) or are lost to follow-up (Table 1). Similarly,
Wade et al. [41] demonstrated how, although shifting the antiviral treatment of PWUDs
with DAAs to primary care increases the rate of patients initiated for treatment (75% vs.
34%, p < 0.01) compared with hospital-based specialist care, SVR rates appear significantly
lower than expected. From this perspective, management at services for addiction (rather
than primary care centers) correlates instead with lower drop-out rates and higher SVR
rates [42].

In a view of a complete decentralization, Radley et al. [46] experimented, through a
cluster-randomized trial, a model based on the management of treatments by community
pharmacies. In this model, the management of the HCV care cascade (from diagnosis to
treatment and related follow-up) was completely entrusted to the community pharmacies
where the patient was already assisted for OST (similar to the model we tested). Compared
to conventional pathways, this management strategy has been able to produce a greater
number of diagnoses as well as simplify the initiation and completion of numerous antiviral
treatments. A subsequent analysis also demonstrated how SVR rates are comparable
to those obtained through other HCV care pathways (conventional hospital care, drug
treatment centers, needle exchanges, nurse-led outreach clinics, and prisons) [44].

In the wake of care models characterized by partial decentralization, however,
Messina et al. [31] prospectively conducted a study aimed at evaluating the impact of
a close collaboration between services for addiction and tertiary centers for the treatment
of HCV. In particular, the model included a training phase for personnel operating in
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services for addiction, in order to improve their knowledge about the management of HCV
infection and related treatment, and a fast “territorial” management protocol for the patient,
which could minimize specialist visits outside the service for addiction and treatment times.
Compared to the previous standard of care, this model resulted in a significant increase
in the number of diagnostic tests performed, in the linkage to care, and in the number of
antiviral treatments initiated in the PWUDs population. A similar model was also tested
by Mangia et al. [43] in another area of Southern Italy. Similarly, the training of public
services for addiction staff, the implementation of screening tests and a fast lane for the
treatment of HCV-infected PWUDs (including dedicated transport) in the context of partial
decentralized management resulted in an extraordinarily high rate of antiviral treatments
started (97.8%) and completed (97.3%), as well as SVR rates comparable to non-PWUD
HCV-positive patients (98.6%). In this model, the use of the rapid oral HCV-Ab test may
have reduced the time needed to start the antiviral treatment.

4.3.2. Integrated Care

Regardless of the location (central or territorial), the integration of the care system
significantly simplifies the management of the HCV-positive PWUD patient, reduces
treatment times, and increases adherence. The presence of integrated care facilities where
the patient is able to complete the diagnostic tests and the subsequent antiviral treatment
also reduces the possibility of drop-out and improves the continuum of care [23]. In loco
testing, facilitated referral for HCV assessment and addiction, and a multidisciplinary
team providing psychiatric services could further increase the proportion of HCV-positive
PWUDs who receive antiviral treatment and achieve an SVR, maximizing the outcomes of
the HCV care cascade [63–66]. In the setting of the PWUDs population, the integration of
care services provides the best results when decentralized [33], particularly when it get to
the level of services for addiction [42]. In fact, since the PWUD population routinely needs
different services (e.g., needle and syringe programs, OST), the inclusion of health services
that allow a “one-stop shop” model of care can be a key factor for the removal of existing
barriers and the success of these strategies [23]. The French approach for the prevention
and treatment of chronic HCV infection in PWUDs is based exactly on these principles [67].

4.3.3. Directly Observed Therapy

In order to increase therapeutic adherence, models of direct administration of the
treatment were evaluated. In particular, directly observed therapy (DOT) could lead to an
increase in therapeutic adherence compared to self-administered treatment [39,40], with
similar SVR rates of the standard of care in non-PWUDs patients. However, the available
data seem to be conflicting [68]. A meta-analysis of the (limited) data available in literature
seems to indicate that DOT among PWUDs demonstrated significantly higher odds of SVR
attainment (OR 2.01) compared to standard of care [69].

4.3.4. Peer Support

Peer support is widely recognized in the fight against drug addiction. Its feasibility in
the HCV-positive PWUD patient care cascade has been evaluated in some clinical studies.
In particular, these methods of support lead to an increase in screening tests and provide
a high rate of referral to secondary care (>89%) among marginalized groups [38,70]. If
qualified, peer mentors can play a relevant care role, guiding the patient from diagnostic
tests to completion of treatment. Overall, peer support interventions seem to have a positive
but non-significant impact in optimizing linkage to care and therapeutic adherence [23].
They seem to be useful in terms of customizing the management of the HCV care cascade.

4.3.5. Economic Incentives

In a small pilot study, Norton et al. [37] tested the impact of economic incentives
for HCV-positive PWUDs who underwent antiviral treatment, demonstrating a positive
impact in linkage to care compared to the standard of care. However, a randomized clinical
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trial [38] was unable to demonstrate a significant superiority of economic incentives or
peer mentor support in the linkage to care of HCV/HIV co-infected patients. Therefore,
economic incentives could favor linkage to care, but do not guarantee therapeutic continuity
and should be considered exclusively in addition to other management models.

5. Conclusions

In the cascade of care of PWUDs patients with HCV, linkage to care and adherence to
treatment need to be implemented. The integrated assistance and the cooperation among
the assistance services allow to optimize HCV treatment pathways for PWUDs. Successful
models share the integration of services and decentralization. In particular, it would be
desirable for the diagnosis and treatment processes to be carried out in the context of
addiction services already attended by this population. In this view, telemedicine could
optimize all the steps of the HCV treatment cascade in PWUDs. If properly integrated with
care services, it is able to maximize the results and can represent a winning weapon in
the global fight against viral hepatitis. However, understanding the needs of this special
population is the key to the success of any treatment model.
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