Original article | Published 06 August 2020 | doi:10.4414/smw.2020.20317
Cite this as: Swiss Med Wkly. 2020;150:w20317

Management of hepatitis C in opioid agonist
therapy patients of the Swiss canton Aargau
within and outside the cohort study
Schürch Sophiea, Fux Christoph A.a, Dehler Silviab, Conen Annaa, Knuchel Jürgc, Friedl Andréed, Eigenmann Franze, Roser
Patrikf, Ackle Peterg, Bregenzer Andreaa
a
b
c
d
e
f
g

Department of Infectious Diseases and Hospital Hygiene, Cantonal Hospital Aarau, Switzerland
Deputy Cantonal Physician, Canton Aargau, Switzerland
Department of Gastroenterology and Hepatology, Cantonal Hospital Aarau, Switzerland
Department of Infectious Diseases, Cantonal Hospital Baden, Switzerland
Department of Gastroenterology, Cantonal Hospital Baden, Switzerland
Department of Addictive Disorders, Psychiatric Services Aargau, Brugg, Switzerland
General Practitioner, Baden, Switzerland

Summary
BACKGROUND: Hepatitis C virus (HCV) treatment reduces hepatic and extrahepatic morbidity and mortality
and prevents further transmissions. Since October 2017,
direct-acting antivirals (DAAs) have been reimbursed in
Switzerland for all patients. Intravenous drug use accounts
for the majority of HCV infections in Switzerland. Between
July 2013 and July 2015, 205 of the 631 opioid agonist
therapy (OAT) patients in the Swiss canton Aargau were
enrolled into a cohort study, the Argovian OAT cohort
study. In March 2019, the Federal Office of Public Health
(FOPH) published guidelines for the HCV management in
drug users.
AIM: To describe current HCV management in OAT patients of the Swiss canton Aargau in view of the FOPH
guidelines and to compare the management of patients
within and outside the cohort study.
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METHODS: Between July 2013 and August 2018, 330 patients were enrolled into the Argovian OAT cohort study
offering human immunodeficiency virus (HIV)/HCV antibody rapid testing, noninvasive liver fibrosis assessment
(Fibroscan®) and, since August 2017, capillary HCV RNA
rapid testing with the GeneXpert®. To assess HCV management, all information available before 1 September
2018 was considered. In September 2018, 592 of the then
809 OAT patients were not yet enrolled into the cohort
study. For them, the cantonal physician sent a questionnaire regarding HCV, HIV, and hepatitis A and B viruses (HAV and HBV) to the OAT prescriber. Up to September 2019, we had received 182 (31%) questionnaires; 160
were eligible for analysis.
RESULTS: In the HCV cascade, the four diagnostic gaps,
but not the two treatment-related gaps, were significantly
larger in non-cohort compared with cohort patients: (1)
never HCV antibody screened: 14% (22/160) versus 0.3%
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(1/330); (2) no HCV RNA test, if HCV antibody positive:
36% (21/58) versus 11% (19/167) if ever chronically infected; (3) liver fibrosis stage unknown: 51% (19/37) versus 3% (4/120); (4) HCV genotype unknown: 41% (15/37)
versus 18% (21/120); (5) never received HCV treatment:
24% (9/37) versus 30% (36/120); (6) no treatment success, if treated and outcome known: 7% (1/14) versus 6%
(5/84). HCV treatment outcome was unknown by the OAT
prescriber in 50% of non-cohort patients. Adequate HCV
management (HCV antibody test ≤1 year ago if HCV antibody negative or last HCV RNA test negative, and ≤1 year
ago if HCV antibody positive) was less frequent in noncohort than in cohort patients: 28% (44/160) versus 69%
(229/330).
CONCLUSION: With regard to HCV elimination in OAT
patients by 2030, case finding and regular screening for
new and re-infections remain a challenge, especially for
non-cohort patients in a decentralised setting. Documentation of the HCV sero- and RNA status of each OAT patient by the cantonal physician and a yearly HCV screening reminder sent to the OAT prescriber combined with
capillary HCV antibody and HCV RNA testing by the OAT
prescriber, general practitioner or the pharmacy might facilitate the implementation of the FOPH guidelines. DAA
prescription directly by the OAT prescriber could increase
awareness and improve linkage to care.
Keywords: HCV management, opioid agonist therapy,
cohort, Switzerland, guidelines, HCV cascade, diagnostic
gaps, HIV, hepatitis A, hepatitis B

Introduction
Hepatitis C is a blood-borne viral infection. Most cases
of acute hepatitis C virus (HCV) infection (approximately
80%) are anicteric and asymptomatic [1]. Whereas 25% of
the infected persons spontaneously clear the virus within 6
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months [2], 75% develop chronic disease and need treatment. Many patients with chronic hepatitis C are symptomatic, but symptoms are not specific and appear slowly
over time, and thus are often not recognised as HCV related by patients (and doctors) [3]. About 20% of the chronically infected develop liver cirrhosis after 20 years [4],
with an annual risk of hepatocellular carcinoma of 1–5%
and of hepatic decompensation of 3–6%. Thus, hepatitis C
may become a “silent killer” [5]. With approximately 71
million chronically HCV infected people worldwide, it is a
global health problem [1].
HCV transmission occurs via blood, e.g., by sharing equipment for injection (needle, syringe, water, spoon, filter)
or intranasal drug use (snorting straws) [6], unscreened
transfusions or, less commonly, sexual practices leading to
blood exposure [1].
Globally, there are 15.9 million people who inject drugs,
with 52.3% (42.4–62.1%), equating to 8.2 million, estimated to be HCV antibody positive and 9.1% (5.1–13.2%),
equating to 1.4 million, hepatitis B virus (HBV) surface
antigen positive [7].
HCV seroprevalence in Switzerland is 0.7% in the general
population [8], 26–48% in those on oral opioid agonist
therapy (OAT) (other than heroin) and 60–80% in heroin
substitution programmes [9]. It is estimated that
36,000–43,000 persons are chronically HCV infected in
Switzerland. Five times more people die due to HCV infection than due to human immunodeficiency virus (HIV)
or HBV infection [8]. Intravenous drug use accounts for
the majority of HCV infections in Switzerland [10], with
7700–15,400 HCV-infected drug users [9]. Of the
22,000–27,000 people who use drugs in Switzerland, about
80% are cared for in OAT programmes (oral OAT [other
than heroin]: 18,000; heroin: 1600). In 60%, OAT is prescribed by the general practitioner (GP) [11]. About 27%
of the OAT patients have ongoing intravenous drug use
[12].
In the era of pangenotypic interferon-free direct-acting antiviral (DAA) treatment (since 2016/2017), chronic hepatitis C can be cured within 8–12 weeks [13]. Better
tolerability and shorter treatment duration compared with
interferon-based treatments have led to fewer preterm
stops and adherence problems [14, 15]. The sustained virological response (SVR) rate has increased to >95%, irrespective of genotype, HIV co-infection, cirrhosis and prior unsuccessful interferon-based treatment [15, 16]. Equal
treatment efficacy has been shown for OAT patients with
ongoing injection or non-injection drug use [17–20].
Until 2017, DAA reimbursement in Switzerland was restricted to patients with at least a significant degree of liver
fibrosis (≥F2) [21]. Since then these restrictions have been
removed [22]. However, because of the high costs, only infectious disease specialists or gastroenterologists and
addiction specialists with experience in HCV treatment
are allowed to prescribe DAAs, whereas all physicians in
Switzerland could prescribe interferon and ribavirin.
Both the World Health Organization (WHO) and the Swiss
Hepatitis Strategy aim at HCV elimination by the year
2030 [23, 24]. In March 2019, the Federal Office of Public
Health (FOPH) published official guidelines for HCV
management in drug users [25]. Key points already men-
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tioned in earlier national [26] and international recommendations [27] are:
– Every person with a history of drug use (injection or
non-injection) must be screened for HCV, HIV and
HBV.
– HCV/HIV antibody negative persons with ongoing
drug use (injection or non-injection) or OAT should be
retested yearly.
– A positive HCV antibody test requires HCV RNA testing to differentiate between spontaneous clearance and
chronic hepatitis C.
– All chronically HCV infected persons should be treated
irrespective of their liver fibrosis stage.
– After successful treatment or spontaneous clearance,
HCV antibodies remain positive for life. Therefore, persons with ongoing risk (drug use / OAT) should be assessed for reinfection by yearly HCV RNA measurements.
– Hepatitis A virus (HAV)/HBV vaccination should be
performed in the event of lacking immunity.
The canton Aargau is a mixed urban and rural area in
Northwestern Switzerland with about 670,000 inhabitants.
Between 2013 and 2015, about one third of the 631 patients living and receiving OAT in the canton Aargau were
enrolled into the cohort study “Management of hepatitis C
in drug substitution programmes – canton Aargau”, offering HCV/HIV antibody rapid testing, noninvasive liver fibrosis assessment with mobile Fibroscan® and, since August 2017, capillary HCV RNA rapid testing with the
GeneXpert® to improve HCV screening and treatment uptake [28, 29]. By the end of August 2018, the number of
study participants had increased to 330. However, for 592
OAT patients in the canton Aargau, HCV management was
still unknown. It was hypothesised that it was worse than
for patients within the Argovian OAT cohort study.
The aim of the study was to describe the current HCV management in OAT patients of the Swiss canton Aargau in
view of the FOPH guidelines and to compare the management within and outside the cohort study.

Materials and methods
Ethical considerations
The study “Management of hepatitis C in drug substitution
programmes – canton Aargau” (Argovian OAT cohort
study) was approved by the cantonal ethics committee
(AG/SO 2012/091). All participants gave written informed
consent before any disclosure of personal data. Almost all
participants were also enrolled into the Swiss Association
for the Medical Management in Substance Users (SAMMSU) cohort, which was approved by the leading ethics
committee St Gallen (EKSG 13/144).
In Switzerland, hepatitis C is a notifiable disease, of which
the cantonal physician must be informed. In addition, the
cantonal physician has to approve OAT treatments at regular intervals, i.e., every one or two years. The analysis of
cantonal data collected by a questionnaire which was sent
by the cantonal physician to the OAT prescriber of OAT
patients not yet enrolled into the above mentioned Argovian OAT cohort study until the end of August 2018 was
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rated by the ethics committee of the University of Basel
(EKNZ) as a quality assurance project not needing formal
ethical approval.
Patient recruitment and data collection
According to the national substitution statistics of Switzerland [30], the number of OAT patients in the canton Aargau ranged from a minimum of 680 patients in 2014 to
a maximum of 870 patients in 2017, with an average of
765 patients for the years 2012–2019. However, this number includes patients living in the canton Aargau but receiving their OAT in a different canton (about 170 in 2013
[28]), who are not eligible for the Argovian OAT cohort
study, and excludes patients exclusively receiving heroin,
who are centrally managed by the FOPH.
Between July 2013 and August 2018, 330 patients were enrolled into the Argovian OAT cohort study, which is described in more detail in a former publication [28]. All patients living and receiving OAT in the canton Aargau are
eligible. At study entry and yearly follow-up, free HIV/
HCV antibody rapid testing, noninvasive liver fibrosis assessment (Fibroscan®) and since August 2017 capillary
HCV RNA rapid testing with the GeneXpert® [29] are offered to improve HCV screening and treatment uptake.
Whenever possible, follow-up continues if patients discontinue OAT or leave the canton. To assess HCV management, all information available before 01 September 2018
was considered.
In September 2018, 592 of the then 809 OAT patients were
not yet enrolled into the cohort study. For them, the cantonal physician sent a questionnaire regarding HCV, HIV,
HAV and HBV to the OAT prescriber, which also included
an option to refer patients for further evaluation (appendix
1). Up to August 2019, we had received 182 (31%) questionnaires, of which 160 were eligible for analysis (22 patients no longer receiving OAT in the canton Aargau excluded). Twenty-eight (61%) of 46 patients referred for
further assessment kept the appointment.
Definitions
HCV positivity/infection means HCV antibody positivity.
Chronic HCV infection was defined as detectable HCV
RNA at least 6 months after infection or diagnosis and/or
if the patient ever received HCV treatment.
Sustained virological response (SVR) means undetectable
HCV RNA at least 12 weeks after completed therapy.
Adequate HCV management was defined as an HCV antibody test ≤1 year ago if HCV antibody negative or last
HCV RNA test negative, and ≤1 year ago if HCV antibody
positive.
Inversely, inadequate HCV management was defined as
one of the following:
– No HCV antibody test
– HCV antibody test >1 year ago, if HCV antibody negative
– HCV antibody positive and no HCV RNA
– HCV antibody positive and HCV RNA positive (in
need of treatment)
– HCV antibody positive and HCV RNA negative, but
HCV RNA test >1 year ago
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Statistical analysis
Categorical variables were compared using the chi-square
test. Continuous variables were analysed with the Wilcoxon rank-sum test. A two-sided p-value <0.05 was considered statistically significant.
Statistical analyses were performed with the IBM SPSS
version 24.
For calculating the time since the last HCV antibody/RNA
test, the reference date was the last follow-up date for cohort patients and the date the questionnaire was filled in for
non-cohort patients.

Results
Response rate
Of the 592 questionnaires sent by the cantonal physician
to the OAT prescribers of patients not yet enrolled into
the Argovian OAT cohort by the end of August 2018, 182
were returned as of September 2019, corresponding to a response rate of 30.7%. After exclusion of 22 patients who
no longer received OAT in the canton Aargau, 160 non-cohort patients remained for the analysis.
Patient characteristics
Of the 330 patients enrolled into the Argovian OAT cohort
study between July 2013 and August 2018, 205 were recruited between July 2013 and July 2015. Of these, 104
(50.7%) were recruited in a decentralised setting (family
practice / pharmacy) and 101 (49.3%) in a centralised setting (heroin programme, addiction clinic, infectious diseases outpatient clinic) [28]. An additional 125 patients
were enrolled between August 2015 and August 2018,
mainly in a centralised setting. For all cohort patients, the
median time since registration was 3.4 years (interquartile range [IQR] 2.1–4.6, range 0.1–5.2) and the median
time since the last follow-up 2.2 years (IQR 1.3–3.8, range
0.1–5.2). The last follow-up before 1 September 2018 was
in 70.6% (233) the registration visit, in 23.0% (76) the
first, in 6.1% (20) the second and in 0.3% (1) the third follow-up.
The 160 non-cohort patients were mainly cared for in a decentralised setting (family practice / pharmacy).
Both non-cohort and cohort patients were predominantly
male (71% and 77%, respectively) (table 1). Non-cohort
patients were significantly older (median age 48 vs 42
years), had a significantly lower proportion who had ever
used intravenous drugs (65% vs 75%) and had their first
intravenous drug use in earlier decades. At 19 and 20 years,
respectively, the median age at first intravenous drug use
was comparable. HCV and HIV antibody prevalences were
slightly lower in non-cohort patients (42% vs 47%, p =
0.344 and 2% versus 6% (p = 0.082), respectively). The
proportion of HCV positive patients with ever IDU was
96.5% (56/58) in non-cohort patients and 95.5% (147/154)
in cohort-patients at registration.
For cohort patients, further characteristics concerning drug
and alcohol consumption as well as OAT are available in
table 1.
HCV cascade
The HCV serostatus was known for all but one of the 330
cohort patients (99.7%), compared with only 138 (86.3%)
Page 3 of 14

Original article

Swiss Med Wkly. 2020;150:w20317

of the 160 non-cohort patients (p <0.001) (table 2, fig.
1). A total of 167 (50.8%) of the cohort and 58 (42.0%)
of the non-cohort patients were HCV antibody positive (p
= 0.085). The proportions with known HCV RNA were
88.6% (148) and 63.8% (37), respectively, (p <0.001).
In cases who had ever had chronic HCV infection (120
cohort and 37 non-cohort patients), the proportion with a
known HCV genotype was 82.5% (n = 99) and 59.5% (n
= 22) (p = 0.004) and the proportion who had ever had
a liver fibrosis assessment 96.7% (116) and 48.6% (18),

respectively, (p <0.001). There was no difference in the
proportion ever treated (70.0%, n = 84 vs 75.7%, n = 28)
and in the proportion of treated patients achieving SVR,
if the outcome was known (94.0%, 79/84 vs 92.9%, 13/
14). However, for all cohort patients the treatment outcome
was known, compared with only 50.0% (14) of the non-cohort patients. The proportion of interferon-free treatments
among all treatments was comparable in cohort and noncohort patients (49.0%, 49/100 vs 42.9%, 12/28; p =
0.565).

Table 1: Patient characteristics.
Non-cohort patients
(n = 160)
Male

71.3% (114)

White ethnicity

Cohort patients
(n = 330)

p-value

77.3% (222)

0.147

100% (328/328)

Median age (y) (IQR)

48 (42–53)

2

42 (34–49)*

<0.001

24.2 (21.6–27.6)* (n = 305)

Median BMI (kg/m ) (IQR)
Ever used intravenous drugs

64.5% (100/155)

74.8% (246/329)†

0.020

IDU start year, if known
1970–1979

2.6% (2/78)

3.8% (9/234)

0.595

1980–1989

43.6% (34/78)

20.9% (49/234)

<0.001

1990–1999

37.2% (29/78)

25.6% (60/234)

0.051

2000–2009

12.8% (10/78)

29.5% (69/234)

0.003

2010–2019

3.8% (3/78)

20.1% (47/234)

<0.001

Median age at first IDU (y) (IQR)

19 (17–23)
(n = 79)

20 (17–25)
(n = 234)

0.077

88.7% (291/328)#

Ever used intranasal drugs
Ever consumed:

98.8% (326)†

Heroin
Cocaine

92.1% (302/328)†

Benzodiazepines

68.2% (221/324)†

Cannabis

88.3% (288/326)†

Daily alcohol consumption (g/d)

(n = 212)

0

68.4% (145)*

1–24

15.1% (32)*

25–48

5.2% (11)*

49–96

5.2% (11)*

>96

6.1% (13)*

Ongoing IDU, if ever

23.7% (28/118)*

Ongoing intranasal drug use, if ever

32.0% (39/122)*

Ongoing heroin use‡

30.6% (41/134)*

Ongoing cocaine use‡

26.7% (32/120)*

Ongoing benzodiazepine use

‡

20.0% (18/90)*

Ongoing cannabis use‡

25.7% (27/105)*

Substitution treatment

93.9% (310)*

Median time in the programme (y) (IQR)

1.4 (0.3–5.9)†
(n = 309)

Attendance

(n = 289)

Daily (5–7×/week)

62.6% (181)*

2–4×/week

14.5% (42)*
22.8% (66)*

≤1×/week
Opioid agonist therapy

§

9.7% (32)*

Heroin

52.7% (174)*

Methadone

1.2% (4)*

Levomethadone
Buprenorphine

18.8% (62)*

Retarded morphine

20.6% (68)*

Diazepam

6.7% (22)*

Ritalin

1.5% (5)*
26.2% (85/324)†

Ever attempted suicide
HCV antibody positive

42.0% (58/138)

46.8% (154/329)†

0.344

HIV antibody positive

2.2% (3/135)

6.1% (20/329)†

0.082

BMI = body mass index; HCV = hepatitis C virus; HIV = human immunodeficiency virus; IDU = intravenous drug use; IQR = interquartile range * At the last follow-up before 01/
09/2018; † at registration; ‡ if ever; § more than one answer allowed
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HCV RNA prevalence
Among the 37 HCV antibody positive non-cohort patients
with known HCV RNA, the HCV RNA prevalence was
35.1% (13), which is comparable to the HCV RNA prevalence among the 148 HCV antibody positive cohort patients with known HCV RNA, i.e., 24.3% (36) (p = 0.183).
With all non-cohort patients and all cohort patients as the
denominator, the HCV RNA prevalences were 8.1% (13/
160) and 10.9% (36/330), respectively (p = 0.335).
Yearly HCV screening
Overall, 69.4% (229/330) of the cohort patients, but only
27.5% (44/160) of the non-cohort patients had adequate
HCV management (p <0.001), defined as last HCV antibody test ≤1 year ago, if HCV antibody negative (90.7%,
147/162 vs 37.5%, 30/80; p <0.001) or last HCV RNA test
≤1 year ago, if HCV antibody positive and RNA negative

(73.2%, 82/112 vs 58.3%, 14/24; p = 0.147) (table 2, fig.
2). HCV-positive cohort patients were diagnosed between
1980 and 2017 and HCV-positive non-cohort patients between 1980 and 2019.
HIV
The proportion with unknown HIV serostatus was higher
in non-cohort than the cohort patients (15.6%, 25/160 vs
0.3%, 1/330; p <0.001) (table 2, fig. 3). The HIV seroprevalence was slightly lower in non-cohort patients, at
2.2% (3/135) versus 6.1% (20/329) (p = 0.082). All HIV
positive patients were HCV co-infected and under antiretroviral therapy. Overall, 85.1% (263/309) of the HIV
negative cohort patients, but only 34.8% (46/132) of the
HIV-negative non-cohort patients, had an HIV antibody
test not older than one year (p <0.001). HIV-positive cohort

Table 2: HCV management.
Non-cohort patients
(n = 160)
(Sept. 2018 to Sept. 2019)

Cohort patients
(n = 330)
(last FUP before 01 Sept. 2018)

p-value

Difference (%) Cohort −
non-cohort (95% CI)

HCV serostatus known

86.3% (138)

99.7% (329/330)

<0.001

13.4 (8.1–18.8)

HCV antibody positive

42.0% (58/138)

50.8% (167/329)

0.085

8.7 (–1.1–18.6)

HCV RNA known, if HCV antibody positive

63.8% (37/58)

88.6% (148/167)

<0.001

24.8 (11.6–38.1)

– Currently HCV RNA positive

35.1% (13/37)

24.3% (36/148)

0.183

–10.8 (–27.7–6.1)

Ever chronic HCV infection

80.4% (37/46)

81.1% (120/148)

0.922

0.6 (–12.4–13.7)

(n = 37)

(n = 120)

– Genotype known

59.5% (22)

82.5% (99)

0.004

23.0 (5.8–40.3)

– Liver biopsy

24.3% (9)

38.3% (46)

0.118

14.0 (–2.3–30.3)

– Fibroscan®

35.1% (13)

95.0% (114)

<0.001

59.9 (44.0–75.7)

– Liver fibrosis assessment (liver biopsy or Fibroscan®)

48.6% (18)

96.7% (116)

<0.001

48.0 (31.6–64.4)

– Ever treated

75.7% (28/37)

70.0% (84)

0.505

–5.7 (–21.7–10.4)

– Outcome known

50.0% (14/28)

100.0% (84/84)

<0.001

50.0 (31.5–68.5)

– SVR, if outcome known

92.9% (13/14)

94.0% (79/84)

0.863

1.2 (–13.2–15.6)

Last HCV antibody test ≤1 year ago, if HCV-antibodynegative

37.5% (30/80)

90.7% (147/162)

<0.001

53.2 (41.7–64.8)

Last HCV RNA test ≤1 year ago, if HCV antibody positive / RNA negative

58.3% (14/24)

73.2% (82/112)

0.147

14.9 (–6.5–36.2)

Adequate HCV management*

27.5% (44/160)

69.4% (229/330)

<0.001

41.9 (33.4–50.4)

HIV serostatus known

84.4% (135/160)

99.7% (329/330)

<0.001

15.3 (9.7–21.0)

Last HIV antibody test ≤1 year ago, if HIV antibody negative

34.8% (46/132)

85.1% (263/309)

<0.001

50.3 (41.2–59.3)

HIV antibody positive

2.2% (3/135)

6.1% (20/329)

0.082

3.9 (0.3–7.4)

HIV-HCV co-infected

100% (3/3)

100% (20/20)

0

ART, if HIV positive

100% (3/3)

100% (20/20)

0

HAV serology available

38.1% (61/160)

37.9% (125/330)

0.958

–0.2 (–9.4–8.9)

Immunity against HAV, if HAV serology available

42.6% (26/61)

57.6% (72/125)

0.055

15.0 (–1.6–30.1)

HBV serology available

45.0% (72/160)

53.0% (175/330)

0.096

8.0 (–1.4–17.4)

Interpretable HBV serology available

24.4% (39/160)

44.8% (148/330)

<0.001

20.5 (11.9–29.0)

– Immunity after vaccination†

25.6% (10/39)

25.7% (38/148)

0.997

0.0 (–15.4–15.4)

– Immunity after infection‡

43.6% (17/39)

35.1% (52/148)

0.330

–8.5 (–25.8–8.9)

– Immunity, unclear§

10.3% (4/39)

6.1% (9/148)

0.362

–4.2 (–14.4–6.1)

– No immunity¶

17.9% (7/39)

30.4% (45/148)

0.122

12.5 (–1.7–26.6)

– chronic hepatitis B‖

2.6% (1/39)

2.7% (4/148)

0.962

0.1 (–5.5–5.7)

HCV cascade

If ever had chronic HCV infection:

Yearly HCV screening

HIV

HAV

HBV

If interpretable HBV serology available:

ART = antiretroviral therapy; CI = confidence interval; FUP = follow-up; HAV = hepatitis A virus; HBV = hepatitis B virus; HCV = hepatitis C virus; HIV = human immunodeficiency
virus; SVR = sustained virological response; * last HCV-antibody-test ≤1 year ago, if HCV-antibody-negative or last HCV-RNA-test ≤1 year ago, if HCV-antibody-positive-RNA-negative; † anti-HBs positive/>10 U/l and anti-HBc negative; ‡ anti-HBc positive and HBs-Ag negative; § anti-HBs positive and anti-HBc unknown; ¶ anti-HBs and anti-HBc negative; ‖
HBs-Ag positive
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patients were diagnosed between 1985 and 2008 and HIVpositive non-cohort patients between 1994 and 2005.
HAV
In 62% of both the cohort and non-cohort patients, no HAV
serology was available (table 2, fig. 3); 57.6% (72/125) of
the cohort patients and 42.6% (26/61) of the non-cohort
patients with an available HAV serology were immune to
HAV (p = 0.055).

HBV
In 47.0% (155/330) of the cohort and 55.0% (88/160) of
the non-cohort patients, no HBV serology was available (p
= 0.096) (table 2, fig. 3). If HBV serology was available, it
was interpretable in 84.6% (148/175) of the cohort, but only in 54.2% (39/72) of the non-cohort patients (p <0.001).
Thus, in 44.8% of the cohort, but only in 24.4% of the noncohort patients, interpretable HBV serology was available.
Of these, 30.4% (45) and 17.9% (7), respectively, were not
immune to HBV (p = 0.122), and 2.7% (4) and 2.6% (1)

Figure 1: Hepatitis C virus (HCV) cascade of non-cohort and cohort patients.ab = antibody; SVR = sustained virological response; non-cohort
= non-cohort patients; cohort = cohort patients

Figure 2: Gaps in the hepatitis C (HCV) management of non-cohort and cohort-patients.ab = antibody; SVR = sustained virological response;
non-cohort = non-cohort patients; cohort = cohort patients
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had chronic hepatitis B. In both cohort and non-cohort patients, immunity after infection was more frequent than immunity after vaccination.

from 67.9% (19/28) to 25% (7/28) (p = 0.001) and from
71.4% (20/28) to 25% (7/28) (p <0.001), respectively.

Discussion
Further evaluation of referred non-cohort patients
Of the non-cohort patients, 46 were referred for further
evaluation by either a gastroenterologist or an infectious
disease specialist in the canton Aargau. Of these, 61%
(28) kept the appointment, 17% (8) did not show up and
22% (10) still have an appointment. Overall, 6.3% (10/
160) of all non-cohort patients rejected further evaluation
and blood sampling.
Of the 28 patients who were further evaluated, 75.0% (21)
were male and 87.5% (21/24) had ever used intravenous
drugs. The median age was 50.0 years (IQR 43.3–52.8).
After evaluation by a gastroenterologist or infectious disease specialist, the proportion with unknown HCV serostatus decreased from 17.9% (5) to 3.6% (1) (p = 0.084)
and the proportion of HCV antibody positives with unknown HCV RNA status from 66.7% (10/15) to 5.6% (1/
18) (p <0.001) (figs 4 and 5). Two patients were newly diagnosed as HCV antibody positive and six patients were
newly recognised as chronically HCV infected. Among the
patients with ever chronic HCV infection, the proportion
with unknown HCV genotype decreased from 40.0% (2/
5) to 18.2% (2/11) (p = 0.350) and the proportion without
a liver fibrosis assessment from 40.0% (2/5) to 0% (0/11)
(p = 0.025). HCV treatment uptake increased from 80.0%
(4/5) to 90.9% (10/11) (p = 0.541). Of the six additional
patients treated, five were newly identified chronically infected patients and one had a known chronic HCV infection, which had not been treated in the past. All six patients
were treated with DAAs. The proportion with unknown
treatment outcome declined from 75% (3/4) to 10% (1/10)
(p = 0.015). All nine treatments with known outcome were
successful.
The proportion of never HIV antibody screened patients
decreased from 21.4% (6/28) to 3.6% (1/28) (p = 0.043)
and the proportions with lacking HAV and HBV serology

In decentralised OAT settings such as the Swiss canton
Aargau, managing hepatitis C according to guidelines remains a challenge. Since 2017, pangenotypic DAAs are reimbursed in Switzerland without a liver fibrosis stage restriction, which has markedly increased treatment uptake/
success and reduced HCV RNA prevalence, though HCV
transmission is still ongoing. Although HIV/HCV antibody
screening uptake has improved over time, it is still insufficient in OAT patients cared for outside the Argovian OAT
cohort. Lack of HCV RNA determination remains a barrier to HCV treatment, especially for non-cohort patients.
Adequate HCV management (treatment if HCV RNA positive and yearly screening for infection/reinfection) was
more than twice as frequent in cohort than in non-cohort
patients. In more than half of the cohort and non-cohort
patients, the HAV/HBV serostatus was unknown. Referral
to a gastroenterologist or infectious disease specialist substantially improved HCV management, but some patients
did not keep the appointment.
Diagnostic gaps in the HCV cascade over time and according to setting
The 160 non-cohort patients were mainly from the decentralised setting, i.e., cared for by GPs/psychiatrists in collaboration with pharmacies. The 205 patients enrolled into
the Argovian OAT cohort between July 2013 and July 2015
were one half each from the decentralised and the centralised setting [28], whereas the additional 125 patients recruited between August 2015 and August 2018 were mainly from the centralised setting.
Compared with the 2013–2015 baseline data of the Argovian OAT cohort study, HIV/HCV antibody screening uptake has increased in the decentralised setting. The proportion of patients with unknown HIV/HCV serostatus
decreased from 35%/34% [28] to 16%/14%. Virtually all
cohort patients are screened for HIV/HCV antibodies, be-

Figure 3: Gaps in the human immunodeficiency virus (HIV) and hepatitis A and B viruses (HAV/HBV) management of non-cohort and cohort
patients.ab = antibody; SVR = sustained virological response; non-cohort = non-cohort patients; cohort = cohort patients
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cause free HIV/HCV antibody rapid testing of fingerstick
capillary whole blood is offered at study entry. According
to a Swiss-wide analysis in 2015, the proportion of drug
users never HCV antibody screened in their life ranged
from 1% to 25% [9]. The availability of HCV antibody
tests using capillary whole blood from the finger such as
dried blood spot testing or the OraQuick® HCV rapid test
(Orasure®) [31] has increased screening uptake in different
settings worldwide [32–35]. Unfortunately, the OraQuick®

HCV antibody rapid tests are only available as packs of 25
tests with a shelf-life of 18 months, complicating their use
in settings with a low case load as in Argovia. In contrast
to the HIV antibody rapid test, the HCV antibody rapid test
is not explicitly mentioned on the list of laboratory tests
reimbursed by health insurance in Switzerland [36], and
Cominetti et al. reported on problems concerning the reimbursement of the OraQuick HCV rapid test with saliva [9],
which is a barrier to the use of this CE-approved test [37].

Figure 4: Hepatitis C virus (HCV) cascade of referred patients – before and after further evaluation.ab = antibody; SVR = sustained virological
response; non-cohort = non-cohort patients; cohort = cohort patients

Figure 5: Gaps in the hepatitis C virus (HCV), human immunodeficiency virus (HIV) and hepatitis A and B (HAV/HBV) management in referred
patients – before and after further evaluation.ab = antibody; SVR = sustained virological response; non-cohort = non-cohort patients; cohort =
cohort patients
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At 36%, the proportion of HCV antibody positive noncohort patients with unknown HCV RNA status remains
high. To solve this problem and improve linkage-to-care,
both the EASL [38] and AASLD HCV guidelines [39] recommend reflex testing for HCV RNA in patients found to
be anti-HCV positive. In cohort patients, who, since August 2017, benefit from capillary HCV RNA rapid testing
with the GeneXpert® [29], this proportion was reduced to
11%. Even though the GeneXpert® is easily transportable
in a passenger car, its use as a point-of-care test is restricted
to centralised settings, because it is not cost efficient to visit every GP with only one to three OAT patients. Unfortunately, half of the Argovian OAT prescribers care for only a single OAT patient and >90% have ≤10 OAT patients
[28]. In a recently published study, Wlassow et al. showed
the proof-of-concept for HCV RNA quantification in dried
blood spots with the Xpert® HCV VL test, which could allow capillary HCV RNA testing in a decentralised setting,
but not as a point-of-care test. Sensitivity and specificity
were high, at 100% (119/119) and 90% (45/50), respectively [40]. In patients with difficult venous access after
long-term intravenous drug use, capillary blood tests can
facilitate diagnosing chronic HCV infection, monitoring
treatment and detecting reinfection [29].
In patients with ever chronic HCV infection, the HCV
genotype was frequently unknown (18% in cohort and
41% in non-cohort patients). An underreporting of known
genotypes in the decentralised setting cannot be excluded,
because the current OAT prescriber (GP or psychiatrist)
might be unaware of a HCV genotype determination performed outside of his or her practice. However, in the era
of pangenotypic DAAs, HCV genotyping has become dispensable, at least in treatment-naïve non-cirrhotic patients,
who, in Switzerland, currently represent about 90% of the
population needing treatment [41].
About half of the non-cohort patients with ever chronic
HCV infection had no liver fibrosis assessment. In contrast, virtually all cohort patients with ever chronic HCV
infection had a liver fibrosis assessment, because free noninvasive liver fibrosis assessment with Fibroscan® was offered to all patients at study entry and follow-up. Up to
2017, DAA treatment in Switzerland was reimbursed only
for chronically HCV-infected patients with significant fibrosis or higher liver fibrosis stage (≥F2). Nowadays, the
main focus of liver fibrosis assessment is the exclusion of
liver cirrhosis (F4), because cirrhotic patients require continued 6-monthly hepatocellular carcinoma screening with
abdominal sonography with or without alpha-fetoprotein
measurement after successful HCV treatment [38, 42]. Irrespective of the HCV genotype, treatment-naive patients
with compensated cirrhosis can now be treated with 8 instead of 12 weeks of glecaprevir/pibrentasvir [43, 44]. As
the GeneXpert®, the mobile Fibroscan® is easily transportable in a passenger car, but – due to cost-efficiency
considerations – its use is rather restricted to centralised
settings. However, in the decentralised setting, the aspartate aminotransferase (AST)-to-platelet ratio index (APRI)
[APRI = (AST/upper limit of normal of AST)/platelet
count (G/l) ×100], which is easily calculated from routine
laboratory test results, can replace the Fibroscan®. At 15%
liver cirrhosis (F4) prevalence, an APRI score <1.0 can virtually rule out liver cirrhosis, with a negative predictive
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value of 94% [45]. For comparison, at 25% liver cirrhosis
prevalence, a Fibroscan® result ≤12.5 kPa rules out liver
cirrhosis with 95% certainty [46]. The liver cirrhosis (Fibroscan® >12.5 kPa) prevalence in SAMMSU cohort patients receiving their first HCV treatment in 2018 was
~15% [15].
Treatment-related gaps in the HCV cascade over time
and according to setting
In the 2013–2015 baseline data of the Argovian OAT cohort study, HCV treatment uptake in chronically infected
patients was 43% and the SVR rate 75%, both with no difference between the centralised and the decentralised setting. In the era of interferon-free DAA treatment, treatment
uptake has increased to 70% in cohort patients (data up
to 31 August 2018) and 76% in non-cohort patients (data from September 2018 to September 2019) (p = 0.505).
According to the WHO, a treatment uptake of 80% is required to achieve HCV elimination by the year 2030. In
patients with known treatment outcome, the SVR rate increased to 94% in cohort patients and 93% in non-cohort
patients, although about half of the treatments were interferon based. Treatment outcome was available for all cohort patients, but for only 50% of the non-cohort patients.
In only 2 of 14 patients with lacking outcome information, the HCV treatment was in 2018, so that “ongoing
treatment” or “treatment completed, but time-point of SVR
check-up not yet reached” might be the explanation. In
all other cases, it must be assumed that there was either
no SVR check or loss of information between the treating HCV specialist and the current OAT prescriber, maybe
favoured by repeated changes of the healthcare provider
and/or lacking awareness that in the case of failed interferon/ribavirin treatment, the treatment success of an interferon-free DAA treatment remains as high as ≥97% [15].
In the German Hepatitis C Registry, the per-protocol SVR
rate of DAA treatment in OAT patients was 96%, but the
intention-to-treat SVR rate was lower than in non-OAT patients (85% vs 91%) due to a higher rate of loss to followup between the end of treatment and the check for SVR
(10% vs 4%) [16]. In an Australian publication, relocation to another healthcare service, difficult venous access
or a presumption of cure given the high treatment efficacy were mentioned as possible reasons for the loss to follow-up at the SVR12 time-point [47]. SVR rates ≥97% for
DAA treatment in OAT patients with and without continued drug abuse were also observed in the USA [17] and
Switzerland [15].
Further evaluation of referred non-cohort patients increased HCV screening uptake to 96% and HCV treatment
uptake to 91%, showing the potential for improvement as
well as the willingness of OAT patients to accept screening
and treatment.
HIV versus HCV: treatment uptake, RNA prevalence
and new infections
Although for HIV there were no new diagnoses in non-cohort or cohort patients after 2008, HCV transmission continues. HIV seroprevalence was markedly lower than HCV
seroprevalence (2% in non-cohort and 6% in cohort patients versus 42% and 51%), with HIV treatment uptake
being 100%. Thus, the HIV RNA prevalence can be assumed to be <1% in the total population [15]. Between
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2013 –2015 and 2018/2019, HCV treatment uptake increased from 43% to 70–75%, resulting in an HCV RNA
prevalence reduction from 52% to 24–35% among HCV
antibody positives and from 28% to 8–11% in the total
population. The 10-fold higher HCV RNA prevalence
compared with HIV might in part explain the ongoing
HCV transmission. In addition, HCV is approximately 10
times more infectious than HIV through blood-to-blood
contact [48], enabling its spread not only through needle
and syringe sharing, but also via other contaminated equipment such as water, spoons and filters [49], as well as sharing of snorting straws [50].
Another reason for higher HCV than HIV RNA positivity
might be the lower awareness of HCV compared with HIV,
resulting in reduced levels of care and thus higher rates of
untreated patients.
Yearly HCV screening
As long as HCV transmission is ongoing, regular screening
is essential for early detection and treatment of new and
re-infections. Compared with the 2013–2015 baseline data
of the Argovian OAT cohort, the proportion of HCV antibody negatives with last HCV antibody test ≤1 year ago
has increased from 23% [28] to 91% in cohort patients
and 38% in non-cohort patients. In December 2009, about
50% of the HCV negative patients in three centralised OAT
programmes in St Gallen had a current test [51]. In the
Ukraine in 2014/2015, 22% of people who inject drugs had
a recent test (in the past 12 months) [52].
Compared with the 2013–2015 baseline data of the Argovian OAT cohort, the proportion of HCV antibody positive
RNA negatives with last HCV RNA test ≤1 year ago has
increased from 40% [28] to 73% in cohort patients and
58% in non-cohort patients, which may in part reflect recent treatment.
About 30% of the cohort patients already had at least one
follow-up and thus additional test opportunities. The proportion with adequate regular HCV antibody or HCV RNA
screening might be overestimated in cohort patients because for them, the reference date was the last follow-up,
which was not always performed each year as intended.
Invalid cell phone numbers and patients not showing up
complicate follow-up.
HAV/HBV management
Compared with the 2013–2015 baseline data, the availability of HAV or interpretable HBV serology in Argovian
OAT cohort study patients has not improved. Both remain
low, at below 50%. In a study in Irish GPs, 66% of OAT
patients were screened for HBV [53] and in the three centralised OAT programmes in St Gallen, 90% had HAV/
HBV serology [51]. Whereas for both cohort and noncohort patients, 38% had HAV serology, the proportion
with interpretable HBV serology was significantly lower in
non-cohort patients (24% vs 45%), because, with respect
to immunity, the HBV serology results for non-cohort patients were interpretable in only 54%. There seem to be
gaps of knowledge that should be closed.
Another barrier to performing a HAV/HBV serology might
be the necessity of a venous blood draw. For a “test and
vaccinate” approach, rapid tests using capillary whole
blood would be an optimal solution. An anti-HAV IgG test
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is already CE approved. For HBV, there is only a CE-approved HBs Ag rapid test using capillary whole. However,
an HBV panel rapid test including anti-HBs, HBs Ag and
anti-HBc is currently under development and might even
provide HIV and HCV antibody rapid testing in the same
run.
In cases having available HAV serology, 42% of the cohort
and 57% of the non-cohort patients were not immune and
thus in need of vaccination. In cases with interpretable
HBV serology, 30% of the cohort and 18% of the non-cohort patients were not immune and thus in need of vaccination.
The GP’s role
In Switzerland, 60% of OATs are prescribed by GPs, but so
far only infectious disease specialists, gastroenterologists
and addiction specialists with experience in HCV treatment are allowed to prescribe DAAs. Referral of OAT patients to outpatient clinics of tertiary care hospitals is a barrier to HCV treatment [54], because these patients often
have difficulty keeping appointments. Since spring 2019,
the Hepcare project initiated by the Swiss Hepatitis Strategy allows GPs and psychiatrists to treat chronic hepatitis
C patients in their practices under the supervision of an infectious disease specialist or gastroenterologist, who prescribes the DAA treatment in the framework of a council
based on the patient’s medical records. An Australian randomised controlled study recently showed that HCV treatment uptake is higher in GPs’ practices than in outpatient
clinics of the local hospitals (75% vs 34%), but treatment
success is the same [47]. Increased retention in care halved
the average cost of treatment initiation [55]. Since May
2019, GPs in France are also allowed to prescribe DAAs,
which goes along with simplified HCV treatment guidelines aiming at HCV elimination by 2030 [56].
However, a survey in Australian GPs showed that although
53% were interested in prescribing DAAs, 72% continued
to refer all patients to specialists [57]; 55% were unsure if
people who currently inject drugs were eligible for treatment and 14% incorrectly identified HCV antibody positivity alone as diagnostic for current infection. Higher
caseload (≥10 HCV patients) was positively correlated
with better HCV knowledge [57]. Of note, “low caseload”
is a characteristic of the Argovian GPs, with half of them
caring for only one OAT patient and >90% for ≤10 OAT
patients [28], and HCV management was worse in the decentralised than the centralised setting [28].
Feasibility of HIV/HCV antibody rapid testing by the GP
has been demonstrated earlier [28]. However, awareness
and knowledge of GPs with respect to adequate testing
[25], guidelines urging for treatment of all patient with
chronic hepatitis [38, 39] and availability of new, well tolerated and easy to use DAAs [42] still needs to be improved.
Strengths and limitations
Since our study included only OAT patients, results cannot
be generalised to all drug users. However, investigating the
HCV management in 160 non-cohort patients in addition
to the 330 cohort patients markedly increased the representativeness of the data. Nonetheless, for about half of
the current Argovian OAT patients information about their
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HCV management is still lacking. Because of a response
bias towards GPs/psychiatrists with increased interest in
hepatitis C, it must be assumed that the HCV management
in non-responders is even worse than that in the non-cohort
patients enrolled into our study. Another ~170 patients live
in the canton Aargau, but receive their OAT in another canton, and have therefore not been considered for this study.
A relatively high fluctuation rate in OAT programmes (up
to one third) [15], i.e. repeated changes of the healthcare
provider, might have led to a loss of information regarding
the management of HCV/HIV/HAV/HBV and thus to an
underestimation of the quality of care. In the future, documentation of the HCV management in the FOPH-supported platform substitution-online.ch could overcome this
problem. This platform could also help to remind OAT
providers of the yearly screening according to the FOPH
guidelines published in March 2019. It is already used by
20 of the 26 Swiss cantons, with another 5 cantons being
interested.
Data of the Argovian OAT cohort study contribute to the
SAMMSU cohort study, which provides a nationwide picture of the HCV management in drug substitution programmes [15].
A good collaboration with the (deputy) cantonal physician
and engaged healthcare workers in the OAT programmes /
addiction clinics are a prerequisite to transfer our results to
other settings.
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Conclusion and future strategies
Regarding HCV elimination in OAT patients by 2030,
case-finding and regular screening for new and re-infections remain a challenge, especially for non-cohort patients
in a decentralised setting. Documentation of the HCV seroand RNA status of each OAT patient by the cantonal physician and a yearly HCV screening reminder sent to the
OAT prescriber combined with capillary HCV antibody
and HCV RNA testing by the OAT prescriber, general
practitioner or the pharmacy might facilitate the implementation of the FOPH guidelines. DAA prescription directly
by the OAT prescriber could increase awareness and improve linkage to care.
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Appendix 1

Questionnaire for OAT patients in the canton
Aargau
The appendix is available as a separate file from:
https://doi.org/10.4414/smw.2020.20317.
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