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Abstract

According to WHO goals, the elimination of Hepatitis C Virus (HCV) by 2030 requires
enhancing and simplifying HCV testing. Our aim was to create a model to assess and
compare different strategies for HCV testing, linkage to care and treatment among
people who access harm reduction centres (HRC) and Addiction Centres in Catalonia.
A decision tree model was designed to evaluate two strategies: Hepatitis C Point-of-
care (POC) “test and treat”, at the community versus standard-of-care (SOC), in which
HCV testing was performed at community and therapy at the hospital. Both strategies
were assessed separately in HRCs (6,878 users) and Addiction Centres (13,778 users).
with a time horizon of 18 months. Healthcare outcomes were HCV testing, linkage to
care, treatment outcomes and reinfection rate. HCV testing was performed in 3,178
(46%) of the HRC users. Compared with SOC, POC increased access to treatment by
57% (63% vs. 6%). SVR rates were 64% in POC vs. 23% in SOC. Reinfection rates were
21% with POC compared to 24% with SOC. With POC, losses to follow-up were re-
duced by 41%. In the Addiction Centres, 12,566 users (91%) were screened using the
two strategies. Compared to the SOC, POC increased access to treatment and linkage
to care by 19% along with SVR at the same rate. Reinfection rates decreased by 6%.
Thus, the implementation of a POC “test and treat” strategy at HRCs and Addiction
Centres has shown to be an effective public health strategy to help eliminating HCV

in accordance with WHO goal.
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1 | INTRODUCTION

Hepatitis C virus (HCV) causes significant health and economic
burden and reduces the quality of life of the patients. To reach the
goal of eliminating hepatitis C by 2030 set by the World Health
Organization (WHO),! a public health approach is needed to develop
strategies aimed at screening and simplifying HCV infection diag-
nosis and facilitating early linkage to care and treatment, especially
among drug users.

Drug users have a high risk of contracting HCV and encounter
many barriers to access diagnosis and treatment within the conven-
tional health system.! In Catalonia, there are different services and
centres, including harm reduction centres (HRCs) aimed at serving
active drug users who do not want or cannot initiate opioid substi-
tution therapy (OST) and addiction centres (ACs) specialized in the
treatment of all drug addictions offering outpatient therapeutic sup-
port. In both types of centres, the prevalence of undiagnosed active
HCV infection is high, which is a notable obstacle to the administra-
tion of effective treatment.

Currently, there are point-of-care tests for the determination of
HCV viraemia that are easy to use and facilitate infection screening
in outpatient care settings, avoiding the need for hospital referral
in cases without confirmed HCV infection. Indeed, the decentral-
ization of diagnosis and treatment dispensation based on ‘test and
treat’ strategies? would help improve continuity of care in at-risk
populations, such as users who attend HRCs and ACs, and would
eventually help achieve hepatitis C elimination.

The objective of our analysis was to perform modelling to sim-
ulate and compare different testing, linkage-to-care and antiviral
treatment strategies for viraemic HCV infection in users of drug ad-

diction care centres in Catalonia.

2 | METHODS

Two strategies were analysed separately for HRCs and ACs: (a) ‘test
and treat at the point-of-care’ (POC strategy) and (b) ‘standard of
care’ (SOC strategy).

To estimate and simulate the representative cascade of care, a
theoretical model was designed with a different decision tree for
each strategy, based on data retrieved from clinical practice and
the opinion of a multidisciplinary panel of experts. The models inte-
grated the steps necessary for the management of individuals with
HCV: testing and diagnosis of viraemic infection, linkage to care,
treatment initiation, and evaluation of sustained virologic response
(SVR) and reinfection. With the POC strategy, HCV RNA-positive
users received treatment at the same centre (HRCs or ACs). In con-
trast, with the SOC strategy, HCV RNA-positive users were referred
to the hospital for evaluation, treatment initiation and subsequent
follow-up. Patients were categorized into SVR, no response or lost
to follow-up (the user did not attend medical visits). Reinfection was
evaluated only in users achieving SVR. The time horizon of the anal-
ysis was 18 months (Figure S1).

The target population was defined as the total number of new
users annually attending the HRCs (6,878 users) and the ACs (13,778
users) based on the drug information system of Catalonia.® The
same percentages of users screened and the number of HCV RNA-
positive patients were assumed for both strategies, according to the
type of centre. A literature search was performed to obtain data to
develop the decision tree (percentages of users screened, HCV RNA
positivity, referral to hospital, treatment initiation, SVR rates in an
intention to treat (ITT) analysis, no response and reinfection). The
expert panel provided an estimation for data in which the informa-
tion was not available.*” (Table $1 and Figure S1).

For each type of centre, the results of the POC and SOC strate-
gies were compared in terms of linkage to care, access to treatment,
the SVR at the 12-week follow-up after the end of antiviral therapy
(SVR12) and the reinfection rate.

3 | RESULTS

3.1 | Harmreduction centres

In the simulation, among 6,878 users attending HRCs in both strate-
gies, 3,178 (46%) accepted testing, and 1,764 (56%) were HCV RNA
positive. POC strategy compared to the SOC strategy increased
access to treatment by 57% (63% vs. 6%) over the total number
of viraemic patients and increased the SVR rates by 41% (64% vs.
23%). The remaining 31% (339 users) in the POC group and 72% (75
users) in the SOC group were considered as lost to follow-up. The
incidence of reinfection was 4% lower in the POC group (Figure 1).
Of the total viraemic patients, the POC strategy avoided 42% of the
viraemic patients from being lost to follow-up or being untreated

over the study period.

3.2 | Addiction centres

Among users attending ACs (13,778 users), 12,566 were screened
for HCV RNA, and 2,251 active infections were detected with both
strategies. Compared with the SOC strategy, POC showed a 19%
increase in access to treatment and in the response rate. Of the re-
maining patients, 155 (13%) vs. 235 (30%) were lost to follow-up;
thus, the POC strategy decreased the number of patients lost to fol-
low-up by 17%. In the POC strategy, none of the patients developed
reinfection, while in the SOC strategy group, reinfection occurred in
6% (Figure 1). Therefore, the POC strategy decreased the propor-
tion of patients lost to follow-up or not treated/not linked to the
health system by 23% throughout the analysis period.

4 | DISCUSSION

Antibody tests for HCV have been available in a number of drug ad-
diction care centres for years in Catalonia.’® However, this strategy
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FIGURE 1 Results of the cascade of
testing, linkage to care and treatment
outcomes in Harm Reduction Centers (A)
and in Addiction Centers (B) comparing 1600
Point-of-Care and Standard-of-Care.
tWhen comparing the number of
reinfections in both strategies with 1.200
respect to patients whose response was

1800

1400

1.000
previously evaluated (SVR), the point-
of-care strategy slightly decreased the 800
number of cases [21% (151/712) vs. 25% 500
(6/25)]. The number of treated users
400

was calculated over the total number of
viraemic infections and SVR among those 200
who started and continued treatment.
SVR, Sustained virologic response
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has not been demonstrated to guarantee linkage to specialized care
and treatment; thus, it is necessary to promote effective strategies
in this area. For this reason, our analysis compared two diagnostic
and treatment strategies for viraemic HCV users attending HRCs
and ACs.

The main difference between the two strategies consisted of the
need for referral to hospitals or not. To compare the strategies, a
model using a decision tree was constructed that allowed the sim-
ulation of the different interventions and the extrapolation of the
results. It should be noted that the data included in the analysis were
obtained from a large group of representative centres involved in
public health in the area. For the modelling, the data were extrapo-
lated to the entire population attending HRCs and ACs in Catalonia.
Using data from the same community gives consistency to the anal-
ysis and reinforces its results.

The results of the analysis showed clear differences between the
two strategies. The traditional referral route, in which the initiation
of treatment requires additional follow-up visits, causes users to dis-
engage from medical care and to finally not access treatment.? Our

HCV-RNA+
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I 773 (34%)

Treatment
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S (G65%a)
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—

Reinfection

results showed that compared to the SOC strategy, making tests and
treatment available in the same centres that drug users usually attend
(the POC strategy) decreases losses to follow-up and increases the
number of users who start antiviral treatment and achieve SVR. In
addition, the POC strategy slightly decreased the number of reinfec-
tions, and although in the HRCs, the reinfection rate remained above
20%. This fact could be explained because, regardless of the strat-
egy implemented, the target population is people who present risk
practices for HCV transmission. In evaluating these results, we must
consider that they are based on a theoretical model that performs a
simplified simulation of the two examined strategies. Nevertheless,
this model was validated by a panel of experts, and therefore, its
results should be considered valid estimates that can aid in decision-
making in clinical practice and in public health policies.

On the other hand, the contribution of the POC strategy in the
treatment of hepatitis C can also be evaluated based on our results.
The use of a ‘test and treat’ approach in POCs helps ensure the im-
mediate transition from diagnosis to treatment and, therefore, helps
avoid viraemic users being lost to follow-up. Consequently, a greater
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number of users can access effective treatments that resultin a cure
in most cases and prevent ongoing transmission of the virus, assum-
ing it has a relevant impact on the prevention of the disease.

This analysis has some limitations. The first is related to the as-
sumption considering the same percentages of users with viral load
in both strategies. HCV RNA cannot be currently evaluated on-site
in some centres, so in these cases, a standard referral to the hospital
is made when a positive HCV serology is found. This strategy as-
sumes a significant loss of users who do not follow through with con-
firmation tests'® and would affect the SOC strategy. In this sense,
point of care is being promoted in Catalonia,*® and the HCV RNA
data in our analysis are the actual results for this strategy in the field
at HRCs and ACs. If the standard referral to the hospital had been
considered in the SOC strategy, the results of the analysis would
have favoured the POC strategy even more. The second limitation
is that there is a percentage of users in whom reinfection may occur
before the treatment outcome is evaluated (SVR12). In these cases,
there is no clinical diagnosis of virologic response, but it is possible
to detect genetic changes in the virus before and after treatment
by phylogenetic analysis, indicating reinfection. In our analysis, rein-
fection was assumed only in those cases that were HCV RNA posi-
tive beyond the first 12 weeks after the end of treatment, when the
cure was confirmed. Therefore, the reinfection rate may have been
underestimated.

In conclusion, the implementation of the ‘test and treat’ POC
strategy in HRCs and ACs would improve linkage to healthcare and
access to treatment and would reduce reinfections, making it an ef-
fective public health strategy in Catalonia. Although the detection of
viraemia, including reinfections in HRCs, remains challenging, a ‘test
and treat’ POC strategy would help eliminate HCV in accordance
with the objectives of the WHO.
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