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Abstract

Background Chronic infection with the hepatitis C virus (HCV) is common in people with former or current injec-
tion drug use. Among the patients in the opioid substitution treatment (OST) program in Gothenburg, Sweden,
more than 50% had been infected with HCV. However, many patients did not have any follow-up for their infection
and the linkage to treatment could be improved.

Methods A model of care for HCV was introduced at an OST unit in Gothenburg, Sweden, in 2017. The aim

was to increase testing and linkage to HCV treatment. A nurse and a medical doctor, both specialized in infectious
diseases, performed on-site testing at the OST unit with transient liver elastography (Fibroscan) to evaluate the fibrosis
stage and initiated HCV treatment. This study retrospectively reviewed the patients' medical records to assess informa-
tion regarding participation in the model of care, hepatitis C status, linkage to treatment and treatment outcome.

Results Among the 225 patients enrolled in OST at baseline, 181 were still in the OST program at the end of study
(December 31%, 2018). In total, 29 patients, most of whom did not attend the Clinic of Infectious Diseases, were
referred to the model of care. By the end of study, 17 patients (100% of those treated) reached sustained virologic
response. In parallel, an additional 19 patients got treatment directly at the Clinic of Infectious Diseases.

Conclusion Integrating HCV screening and examination in an OST unit successfully linked patients to treatment.
However, not all patients received treatment. To reach the goal of eliminating HCV, different models of care are
needed.
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Introduction

Chronic infection with the hepatitis C virus (HCV) is one
of the most important causes of liver disease worldwide.
The current global estimate of the total number of people
infected with HCV is 56.8 million [1]. In developed coun-
tries, the most common route of transmission is via the
sharing of unsterile injection equipment. A recent Swed-
ish study showed that in patients with HCV infection and
non-alcoholic liver disease, the mortality was elevated for
patients with illicit substance use disorder [2]. Effective
direct-acting antiviral (DAA) treatment against hepatitis
C is available at present with cure rates around 95%, and
more patients now have access to treatment [3-6].

People who inject drugs (PWID) are at high risk for
HCV infection, especially as harm reduction services,
such as needle and syringe exchange programs (NEP), are
not widely available. Also, opioid substitution treatment
(OST) for opioid use disorder (OUD) may be difficult to
access, a treatment that is otherwise known for its effec-
tiveness in reducing HCV risk and active drug use [7, 8].
Among people who are on treatment for OUD, present
or previous injecting drug use is common. Consequently,
50—80% of these patients are anti-HCV antibody posi-
tive as a sign of past or present HCV infection [9]. Recent
data from the National Registry for Swedish NEPs shows
an anti-HCV prevalence of 68% of whom 37% are HCV
RNA positive (Personal communication, Steering group
of National Registry for Swedish NEPs).

Before the DAA era, the treatment option for HCV
infection was interferon with or without the add-on of
ribavirin [10]. The efficacy of treatment was 50-80%
and associated with many side effects and contraindica-
tions for people using drugs. There was, and persists in
some cases, a reluctance in treating a former or current
PWID for several reasons: fear of suboptimal adherence,
reduced tolerability due to medical status, and the risk
of HCV reinfection [11]. However, there is now strong
evidence of the effectiveness of DAAs in this population
[12-15]. Further, several studies have specifically looked
at the combination of OST and DAA-treatment [16—19].

In Sweden, there has been a steady increase in OST
programs. The Swedish HCV guidelines from 2017
and onwards are more tolerant to illicit drug use dur-
ing treatment, thereby lowering the threshold for treat-
ment. Since 2017, there has also been an increase in the
number of NEPs due to a change in Swedish legislation.
The guidelines for HCV treatment with DA As have been
partly revised in 2020 and 2021—with a change to prior-
itize PWID—making detectable HCV RNA the indica-
tion for treatment, without the need for the verification
of a chronic infection [20].

Despite these efforts, uptake of HCV treatment
among current and former PWID in Sweden is low and
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there is no good estimate of the number of untreated
patients. One study estimated the cumulative HCV
treatment uptake among Swedish OST patients
between 2014—2017 (when DAA were used) to be 28.3%
[9]. This is probably mainly due to the fact that patients
with an HCV infection had to be referred to a Clinic
of Infectious diseases to get treatment. However, stud-
ies in both Scandinavian and other countries have since
then shown a higher treatment uptake when integrating
HCYV care at NEPs and OST units [19, 21].

Gothenburg is known to be the “amphetamine city”
of Sweden. Heroin became more available rather late,
in the 1990s. The first OST unit opened in 2003 and
since, two additional units have opened, together tak-
ing care of approximately 300 patients at the time of
the study. Hepatitis C has been treated at the Clinic of
Infectious diseases and all patients in Gothenburg and
the surrounding area are referred to this clinic. Due to
lack of a NEP, there was at the time of the study very
little knowledge of the PWID group and of the HCV
prevalence among these patients in Gothenburg. The
Swedish National Board of Social Affairs and Health
estimated in 2012 that the Region Vistra Goétaland,
where Gothenburg is situated, had a prevalence of
injecting drug use of 1.2 per 1000 inhabitants, equiva-
lent to approximately 1000 persons in Gothenburg [22].

In order to eliminate hepatitis by 2030, it is crucial
to reach the patients who do not show up at ordinary
outpatient clinics for treatment. The settings for OST
differ between countries and even within countries.
Thus studies from many different OST units, under
different conditions (e.g., treatment policies, distance
to Clinic of Infectious diseases), are needed to inform
colleagues around the world of the feasibility of such
interventions.

There has only been one study performed in Swedish
OSTs evaluating HCV treatment, and that was before
the DAA era [23]. It concluded that treatment in this
group was feasible and showed satisfactory rates of
completion. Inspired by these results, a model of care
based on DAA treatment was introduced in 2017 in the
OST program in Gothenburg. It included assessment
for HCV and liver disease in an OST unit and offered
treatment with DAAs to the eligible patients. Due to
funding reasons the model of care was only operating
for 10 weeks.

The aim of this study was to retrospectively evaluate
the model of care introduced in an OST unit in Goth-
enburg, Sweden. The retrospective design gave us the
opportunity to present real world data not only of results
from an integrated model of care but also a broader pic-
ture of HCV treatment and testing outcome in an OST
unit exposed to such an intervention.
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Patients and methods

Study setting

The Sahlgrenska University Hospital is the largest hos-
pital in Sweden. It is situated in Gothenburg, the second
largest city in Sweden. At the time of the study there was
no NEP in Gothenburg and little knowledge about the
PWID population in terms of drug use pattern, HCV
prevalence and number of people. The NEP in Gothen-
burg opened December 6, 2018. As of 2022/12/31 the
HCV RNA prevalence among its 1,100 registered visitors
was 22% (Personal communication, Steering group of
National Registry for Swedish NEPs).

The Department of Addiction and Dependency offers
both inpatient and outpatient care for persons with sub-
stance use disorder with or without psychiatric comor-
bidity. Moreover, the OST unit offers both medical and
psychosocial treatment to patients with OUD. The medi-
cal treatment consists of either buprenorphine or metha-
done, the former being the most common prescription
(80% of the patients). At the time of this study, the OST
unit had three different outpatient clinics. Two of them
were included in this study. The first is located at the hos-
pital and targets patients with social problems and psy-
chiatric comorbidities. It is also geographically closest to
the Clinic of Infectious Diseases. The second OST unit is
situated in downtown Gothenburg and the patients are
more socially stable, with many of them being employed.
At the time of study the OST units in Gothenburg
reached approximately 300 patients, whereas the total
number of patients in OST in Sweden was estimated to
2,739 [9].

The Clinic of Infectious Diseases, Gothenburg, is
responsible for specialized care of infectious diseases,
including blood borne viruses such as hepatitis B virus,
hepatis C virus and HIV. Patients are referred to this
clinic for follow-up. Despite being located less than
100 m from the hospital-based OST unit, many OST
patients did not attend follow-up for their HCV infec-
tion. No outreach programs existed at the time and HCV
treatment was only available on prescription from a spe-
cialist in Infectious diseases, after patient visit to the
clinic.

Standard treatment

In order to get HCV treatment, the patient needed a
referral to the Clinic of Infectious diseases, after a posi-
tive HCV RNA test. First the patient got an appoint-
ment with a nurse who performed a Fibroscan. Then a
new appointment is booked with a doctor. Usually treat-
ment was not started immediately after that visit, rather
the patient was discussed at a specific “treatment board”
Patients with former or current drug use might have to
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wait and come to a new appointment to show motivation
for treatment. After two to three missed appointments,
the patient was removed from the waiting-list and a new
referral from a medical doctor was needed. This was the
case for many of the patients in the OST program before
introducing the model of care.

Study design and sample

To increase access to HCV treatment, a model of care
with integrated management of HCV infection in the
hospital-based OST unit was introduced. The authors
received a grant during 2017, to try out a model for test-
ing and treating HCV in the OST unit. It was a collabo-
ration between the Clinic of Infectious Diseases and the
Department of Addiction and Dependency.

The model was simple and included three parts:

1. Testing for HCV was performed at the OST units.

2. Patients who were HCV RNA positive were offered
on-site evaluation with liver elastography and addi-
tional blood screen, including the assessment of liver
function.

3. Treatment was offered and administered at the OST
units.

The first part lasted until September 2017. Information
on HCV and treatment was given to the staff at the two
OST units on multiple occasions. There was a great inter-
est in the project. The rate of testing was initially low but
increased when a coordinating nurse was appointed. For
patients from the downtown OST clinic, good routines
for testing were already in place, with an appointed nurse
responsible. The normal routine is to test patients on
OST for HCV at least once a year. In practice this routine
is not followed, and some patients did not even have a
single valid test registered in the electronic database. The
goal was to offer a test to all patients at least once during
the study period. The appointed nurse in each OST was
responsible for testing and reporting of results. All blood
tests were sent to the hospital laboratory for analysis.

During the second part of the project, from October to
December 2017, a nurse specialized in infectious diseases
brought a Fibroscan instrument once a week to the hos-
pital-based OST unit where she performed a liver elas-
tography exam to evaluate the fibrosis stage and took the
blood tests considered necessary to start the hepatitis C
treatment. The following week, when the test results were
available, a physician, a specialist in infectious diseases,
met with the patients and discussed the results and pos-
sible treatment. Patients were included in the model of
care if they had a positive HCV RNA test and showed an
interest in HCV treatment. Due to restrictions in DAA
treatment at the time, based on the fibrosis stage, most
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patients assessed could not start treatment until January
2018, when the restrictions were lifted.

The third part of the project consisted of treatment and
follow-up of patients assessed in the second part. This
period extended for more than a year as treatments were
going on continuously during 2018 and onward.

The present study is a retrospective cohort study com-
paring HCV status at baseline and at end of study for the
two OST units using medical records. Baseline data was
gathered at the start of the project for the hospital-based
OST unit (November 11%, 2016) and at the time of inclu-
sion for the downtown OST unit (July 2"¢, 2017). The aim
of the study was to evaluate the model of care in place
in the OST during fall 2017. Thus the date for the end of
study, December 31%, 2018, was chosen to allow one year
for starting treatment after the end of the second part of
the model of care described above. Data collection took
place during 2019.

Outcomes

+ The primary outcome was the number of patients
included in the model of care who were treated for
HCV by 2018/12/31.

+ Secondary outcomes were time to last HCV-test,
number of tested patients and the total number of
patients treated during the study period

Study variables

All data was abstracted from electronic medical records.
The same variables were used for both the baseline and
the end of study to enable comparisons. These included
age, sex, current OST treatment, antibody to HCV,
HCV RNA status, if the patient attended the Clinic of
Infectious Diseases, and time to most recent HCV-test.

Table 1 Patient characteristics at baseline and end of study
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For patients participating in the model of care, fibrosis
stage and HCV genotype were also assessed. A patient
was included if they participated in the OST program
at the date of follow-up (December 31%, 2018), regard-
less of whether the patient had been discharged from the
OST unit and then got readmitted during the follow-up
period.

The Swedish Ethical Review Authority approved of
the study (Reference 2019-00,745/1149-18) and waived
informed consent for the collection of data. The heads of
the department of both clinics involved granted access to
the medical records.

Analytical approach

Statistical analysis was conducted in JMP 16.1 (SAS
institute Cary, NC, 1989-2021). Binary variables were
analyzed using the chi-square test and continuous vari-
ables using the Wilcoxon signed-rank test. A two-tailed
p-value <0.05 was considered statistically significant.

Results

Patient characteristics

The patient characteristics of the total cohort are shown
in Table 1. At baseline 225 patients attended the two OST
units included in this study. At end of study, December
312018, 181 patients were still in the OST program. An
overview of the study population is shown in Fig. 1 and
patient characteristics of the cohort still on OST at end of
study is presented in Table 2. Those who were no longer
in the OST program at the end of study were younger
(mean 40.3 vs 44.5 years, p=0.001), but there was no sig-
nificant difference in terms of HCV status.

Testing
During the study period. 173 patients (77%) got tested
for HCV. No patient seroconverted between baseline and

Overall cohort (n=225)

Baseline End of study Pvalue?
Sex (M/F) 214/11 -
Age (Years, mean (SD)) 445 (9.5) -
anti-HCVP (+) 134/88 133/91 ns
HCV RNA/Ag (+) 90/44 65/68 0.003
Patients attending Clinic of Infectious Diseases® (yes/no) 44/46 34/31 n.s
Time to last HCV-test, years (median, IQR) 1.2 (0.3-4.0) 1.3(0.8-1.8) 0.005

SD Standard deviation, HCV Hepatitis C virus, Ag Antigen, IQR Interquartile range, n.s. Not significant

2 missing data baseline n=3, end of study n=1

b one patient was anti-hcv negative on new testing

¢ Patients who had attended a visit at the Clinic of Infectious diseases during the past year or a had new appointment scheduled the following year

4 Time to last HCV-test—Wilcoxon signed-rank test, all other comparisons—Chi-square test
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Fig. 1 Flowchart of patients in the study. A total of 225 patients were enrolled in the OST program in Gothenburg at baseline. At the end of study
on December 31, 2018, 44 patients had left the program for various reasons and 29 patients had been referred to the model of care. HCV-status
according to baseline data. HCV, hepatitis C virus; pos, positive; neg, negative

end of study (99 of the 132 patients who were HCV RNA
negative at baseline had a follow-up test after a total of
349.4 person years). Two patients who were anti-HCV
positive at baseline tested RNA positive during the study
period, which gives an incidence rate of 0.6 cases per 100
person-years. Both patients had been tested outside of
the OST as they had left the program at the time.

Among patients who remained in the OST program at
end of study, 103/181 patients (57%) were positive for HCV
antibodies and 65% of them were positive for HCV RNA
at baseline. There was a very small but significant increase
in time to last HCV-test for the whole cohort (base-
line median 1.2 years, end of study 1.3 years, p=0.002,
Table 2). However, the hospital-based unit showed a large

improvement (baseline median 5.0 years, end of study
1.3 years, p<0.0001). At end of study, more patients were
RNA-negative, 56% vs 35% at baseline (p=0.003).

Patients referred to the model of care

A total of 29 patients were referred to the model of care,
of whom 22 belonged to the original cohorts (16 from
the hospital-based unit and six from the downtown
OST unit, Fig. 1). An additional seven patients were also
included who had joined the OST program after the start
of the project. Four patients did not show up for the first
visit with the nurse and an additional five patients did not
show up for an appointment with the doctor (Fig. 2). One
patient had spontaneously cleared the HCV infection
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Table 2 Patient characteristics of patients still in OST at end of study at the different OST units

Patients still on OST 2018/12/31 Hospital-based unit (n=89) Downtown unit n=92

(n=181)

Baseline End of study pvalue? Baseline End of study pvalue? Baseline End of study p value®
Sex (M/F) 173/8 - - 86/3 - - 87/5 -
Age (Years, mean 455 (9.7) - - 446 (9.5) - - 46.4 (9.8) - -
(SD))
Treatment? - 142/35/4 - 70/17/2 - - 72/18/2 -
(buprenorphine/
methadone/subox-
one)
anti-HCVP () 103/76 103/77 ns 50/37 50/38 ns 53/39 53/39 ns
HCV RNA/Ag (+) 67/36 46/58 0.003 31/19 18/32 0.009 36/17 28/26 n.s
Patients attending 35/32 31/15 n.s 21/10 12/6 n.s 14/22 19/9 0.009
Clinic of Infectious
Diseases® (yes/no)
Time to last HCV-test,  1.2(0.3-4.0) 13(06-1.8)  0.002 50(1.0-5.0) 1.3(0.3-1.7) <0.0001 06(0.3-1.7) 1.3(0.7-1.8) n.s

years (median, IQR)

SD Standard deviation, HCV Hepatitis C virus, Ag Antigen, IQR Interquartile range, n.s. Not significant

2Treatment data only assessed at End of study

b Missing data for two patients at baseline and for one patient at end of study

¢ Patients who had attended a visit at the Clinic of Infectious diseases during the past year or a had new appointment scheduled the following year

4 Time to last HCV-test—Wilcoxon signed-rank test, all other comparisons—Chi-square test

HCV RNA + at
baseline
(n=90)

Attending Clinic of
Infectious
diseases

(n=44)

19
h 4

Treatment

Clinic of Infectious

Not attending

diseases
(n=46)

New patients
(n=7)

TR
7

Model of care
(n=29)

Appointment with
nurse
(n=25)

Appointment with
doctor
(n=20)

Referred to
treatment
(n=19)

Treatment ongoing

SVR

(n=5) (n=14)

Waiting to start
treatment

SVR
(n=2) (n=17)

Fig. 2 Flowchart of HCV RNA positive patients from baseline to end of study. Of the initial 90 HCV RNA positive patients, 46 did not attend the Clinic
of Infectious diseases. Nineteen of these patients got treatment (14 through the model of care, 5 through standard care) whereas 22 patients who
initially attended the Clinic of Infectious diseases got treatment (14 standard care, 8 model of care). An additional seven patients who started opioid
substitution treatment during the study period got referred to the model of care. In the model of care 25 patients were assessed by the nurse, 20
had an appointment with the Infectious Diseases doctor, 19 intended to start treatment and 17 reached sustained virological response and were
cured. HCV, hepatitis C virus; SVR, sustained virological response
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and did not need any treatment. Patient characteristics
for those who at least attended the appointment with the
nurse are presented in Table 3. The results of the model
of care is also presented as a “cascade of care” in Fig. 3.

Table 3 Characteristics of patients referred to the model of care
and who were assessed for hepatitis C

Treatment (n=19) No
treatment
(n=6)
Genotype
Ta 8 2
2 2 1
3 8 3
4 1 0
Fibroscan, fibrosis stagea'b
FO-F1 10 5
F2 1
F3 0 0
F4 1 0

2 One patient who received treatment had undergone a liver biopsy
P FO-F1 <7 kPa, F 7-9.5 kPa, F3=9.5-12.5 kPa, F4= > 12.5 kPa (cirrhosis)

250 ~

200 -

Number of patients
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Treatment

At the end of study, 19 (66%) of the patients referred
to the model of care had been accepted for treatment,
of whom 17 reached sustained virologic response (SVR,
100%). An additional 19 patients in the original cohort
had also completed or started treatment, either because
they already attended the Clinic of Infectious Diseases
(n=14) or got a referral from the OST to this clinic in
2018 (after the model of care was discontinued, n=>5,
Fig. 2).

Patients no longer in the OST program at the end of study
At the end of study, 44 patients (19.6%) were no longer
in the OST program. The most common reasons for
this were involuntary discharge (21 patients) and vol-
untary discharge (11 patients). Five patients referred to
the model of care were discharged involuntarily and did
not receive any HCV treatment. However, two patients,
who moved to other cities, received HCV treatment
and both completed the treatment at their new clinics.
These two patients participated in the model of care.

173
150 +
134
100 -
50 -~
29 25
O -

Total Tested by anti-HCV+ HCV RNA+ Referred to Attended Attended Eligible for SVR
cohort 2018/12/31 baseline  baseline model of nursevisit doctor visit treatment 2018/12/31
care

Fig. 3 Cascade of care of the model of care evaluated in this study. The baseline cohort consisted of 225 patients. By end of study 173 of them had
been tested for HCV and 90 were HCV RNA +at baseline. Out of the 29 patients referred to the model of care, 25 met the nurse, 20 saw a doctor,
and 19 intended to start treatment, from which 17 reached sustained virological response (SVR) by the end of study (2018/12/31)
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Discussion

This was a retrospective study evaluating a model of care
regarding HCV assessment and treatment in two OST
units in Gothenburg, Sweden. This is the first scientific
evaluation of a model of care of integrated HCV manage-
ment in the DAA-era in the OST units in Sweden.

As a result of this model of care, testing for HCV
increased in the OST units and additional patients got
referred for HCV treatment even after discontinuation of
the model of care. We believe that the model of care thus
had positive effects beyond the primary aim: to test and
treat patients in the OST unit.

At the end of study, 17 (59%) of 29 patients referred to
the model of care had reached SVR. Thus, of those who
started treatment, 100% reached SVR. This can be com-
pared with the results of a previous study in Swedish
OST programs, including Gothenburg, during the inter-
feron era [23]. Of 41 patients who started treatment, only
19 (46%) reached SVR. Reasons for stopping prematurely
in that study included adverse events and low effective-
ness of the treatment. The advantages of DAA treatment
have opened new possibilities in the endeavour to elimi-
nate Hepatitis C and several studies have now confirmed
that SVR can be reached even in patients formerly desig-
nated as “difficult to treat” [18, 21, 24, 25]. Interestingly, a
recent Finnish study found, during retrospective review
of medical records, that of 20 OST patients receiving
DAA treatment, 17 reached SVR12, a figure very similar
to our findings. [26]

The main purpose of the model of care was to link
patients to HCV treatment. It was already at that time
known that offering treatment with DAAs in OST units
was feasible and effective [27]. Since then, several stud-
ies have come to the same conclusion [16-18]. Different
approaches have been used in OST programs in Sweden
to increase the treatment uptake for HCV patients but so
far, no study has shown the effectiveness of these efforts.
In our cohort, 17 patients who were assessed for HCV
and liver disease on-site successfully completed the treat-
ment. A minority of them already attended the Clinic of
Infectious Diseases but they had not yet received treat-
ment and most of them did not have any follow-up for
their infection at all. Probably the possibility to get tested
and treated in the OST increased the number of treated
patients.

The prevalence of hepatitis C is high among patients
in the OST units [9]. Awareness of HCV status among
patients and caregivers is a crucial first step in the cas-
cade of care for HCV patients [28]. In Sweden, the rate of
diagnosed cases of HCV is high compared to other coun-
tries, with an estimated 84% of patients diagnosed [29].
However, in a high-risk population, such as the patients
in an OST unit with former or current illicit drug use,
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repeated testing is necessary as reinfections may occur
and some patients may also clear the infection spontane-
ously. At the baseline of this study, 60% of patients were
HCV antibody positive, and of those 67% had an active
infection, i.e., 40% of the tested patients had an active
and treatable HCV infection. This is in line with previous
findings in other countries [9, 30].

There was a significant decrease in the time to most
recent HCV test in those who remained in the program
in the hospital-based unit where the model of care was
implemented. An important reason for this improvement
is probably due to the appointment of a coordinating
nurse, underlining the importance of awareness of the
risk of hepatitis C among OST patients and staff and the
maintenance of routines for HCV testing. No patient had
seroconverted at end of study, however two patients had
been reinfected, while not on the OST program. The inci-
dence rate in our cohort (0.6 cases per 100 person-years)
was significantly lower than in a recent large prospective
study of OST programs in Germany (2.5 cases per 100
person-years) [31]. Previous research has also shown that
OST programs are effective in preventing HCV transmis-
sion, with incidence rates significantly lower in patients
on OST compared with those not on OST [7, 8]. Our
incidence rate being lower than in previous studies might
indicate that the OST program in Gothenburg did not
target the same population, i.e., excluding many patients
with recent injecting drug use. A study from the NEP in
Stockholm showed an incidence rate of 22 per 100 per-
son-years among their participants [32]

Usually, several healthcare visits are needed before the
start of the treatment and this leads to more patients
dropping out. During the implementation of the model
of care at the OST program of Gothenburg, restrictions
were still in place for DAA treatment. Only patients
with fibrosis stage 2 or above were eligible, and most of
the patients in this study had to wait until the next year
before receiving treatment due to these restrictions. Had
treatment initiation been possible closer to the day the
patient met the doctor, it might have increased the num-
ber of patients who reached SVR. This is supported by
a large study of integrated HCV treatment in OST and
addiction units in two Norwegian cities, that started dur-
ing the time of our model of care [19]. They found a treat-
ment initiation of 98% in the study group as compared
with 77% in the standard of care group. Time to treat-
ment initiation was also reduced to half.

More patients at the hospital-based OST unit got
treatment through this model of care than those attend-
ing the unit downtown. Probably this was because they
could combine their visit to the OST with the treatment
for HCV. The concept of a “one-stop shop” for HCV test-
ing and treatment, i.e., integrating these services with
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addiction care, has shown good results in previous stud-
ies [33-35]. Other ways of increasing access to HCV
treatment is the use of mobile clinics [36, 37]. In 2022,
the Swedish national plan for HCV elimination was
presented [38]. Hopefully it can pave the way for such
ambitious strategies as undertaken by a region in our
neighbouring country Denmark, including several differ-
ent interventions (e.g., test and treat in drug treatment
centres and mobile unit outreach) [39].

During 2018, an additional 19 patients in the cohort
still active in the OST program at the end of study, had
completed or started their treatment. Fourteen patients
were already attending their annual visits at the Clinic
of Infectious Diseases and did not participate in the
model of care. The remaining five patients got a referral
to the Clinic of Infectious Diseases, showed up at their
appointments, and received treatment. We believe that
this could be an effect of the model of care, i.e., higher
awareness of the available treatment for the HCV infec-
tion among the personnel and patients made successful
referrals more likely than before the model of care was
introduced. A simplified routine for HCV treatment was
also established, including all testing performed at the
OST clinic as well as the distribution of treatment on-
site. Taken together, the aforementioned findings indicate
that a combination of different models of care is needed
to increase treatment rates.

The importance of OST in combination with needle
and syringe exchange programs (NEPs) to prevent the
spread of HCV has been pointed out previously [40]. In
this study, we found only two new cases of HCV at end
of study, despite increased testing in the OST with some
patients not having been tested for more than 16 years.
At the time of the study, Gothenburg had not yet opened
a NEP (it opened in December 2018) and the retention in
OST could be interpreted as a protective factor against
reinfection.

At the end of study, 44 patients had left the program
for several reasons (voluntary discharge, involuntary
discharge, and death). According to a recent review,
retention in OST programs is highly variable [41]. In
our cohort, the retention rate was 80%, which is among
the highest in OST programs compared to other stud-
ies. One reason for this high rate of retention might be
the strict regulation on entry and discharge effective in
Sweden before the study [42]. This regulation excluded
patients with continuing illicit drug use, including inject-
ing behaviour (a group known to have a lower retention
rate), from entering the program.

Strengths and limitations
This was a real-world study retrospectively evaluating a
model of care implemented in the clinical practice in an
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OST unit. It may serve as inspiration on how to achieve
HCV elimination in patients on OST in other settings
with similar conditions. Our study has several limitations.
No control group was available. Therefore, we cannot
rule out that some or all of the patients who got treat-
ment through this model of care would have been treated
anyway. Restrictions for DAAs were lifted on January 1%,
2018, which could have affected the willingness to attend
the visits at the Clinic of Infectious Diseases in a positive
way. Moreover, the increased focus on HCV testing and
the presence of a specialist in Infectious Diseases in the
OST probably increased the awareness of HCV among
the patients and personnel. Furthermore, our study com-
prised mostly male participants. This was due to the fact
that most female patients attended another OST unit, not
included in the model of care. Thus, we cannot draw any
conclusion on potential differences in treatment uptake
between male and female patients. Also, other demo-
graphic characteristics (e.g., ethnicity or social class)
were not recorded in the medical records. Probably many
PWID with ongoing injection drug use were excluded
from the OST program due to the regulations and clini-
cal practice in place at the time of the study. This might
explain the low incidence of HCV infection. Finally, the
generalisability of the results in this study is limited due
to several reasons such as the partial restrictions on DAA
treatment present in Sweden at the time of the model of
care, different criteria for entering OST and accessibility
of HCV treatment (i.e. from other providers than Clin-
ics of Infectious Diseases) in other countries. However,
this could also be a strength as many regions still strug-
gle with these kind of restrictions and the results of this
study might prove useful in efforts to eliminate HCV in
these settings.

Despite these limitations we believe that the results
of this study could be of importance when planning to
implement integrated models of care in OST units. Our
real-world data shows that patients on OST constitute a
dynamic group where not one single solution is sufficient
to get as many patients as possible in treatment. Our
model of care was only operating half a day every week,
during ten weeks, indicating that even smaller interven-
tions can have impact on HCV testing and treatment.
This can be encouraging for others who want to increase
treatment uptake in their OST units.

Conclusion

This study evaluated a model of care for integrated
HCV assessment and treatment in an OST unit. HCV
RNA-positive patients, the majority without cur-
rent follow-up at a Clinic of Infectious Diseases, were
successfully treated at an SVR of 100%. Our results
are in line with previous research highlighting the
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effectiveness of integrated HCV care in OST units and
show that this is also feasible in the Swedish setting.
Despite being a time-limited project, the model of care
paved the way for improved routines regarding HCV
testing and treatment in the OST. To reach the goal of
eliminating HCV, it is crucial to also reach other people
who use drugs who are not attending OST. This is espe-
cially important in Gothenburg, where amphetamine is
the most injected drug. NEPs would be a good place to
reach this population as well.
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