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Summary
Background Despite the availability of effective and
well-tolerated direct acting antivirals (DAAs) against
hepatitis C virus (HCV) infection, a substantial num-
ber of HCV patients remain untreated. Novel strate-
gies targeting HCV patients with poor adherence are
urgently needed to enable HCV elimination.
Methods We implemented a physician-operated HCV
hotline (HCV-Phone) that was promoted within the
patient community and referral networks. Previously
diagnosed HCV patients were contacted via the HCV-
Phone and offered low-barrier access to DAA ther-
apy. Patients/referring physicians could directly call
or send messages to the HCV-Phone. The HCV-Phone
related and unrelated visits as well as DAA treatment
initiations throughout 2019 were documented. Pa-
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tients were followed until October 2020. This study
analyzed treatment initiation, adherence to scheduled
visits and outcomes in patients in whommanagement
was assisted by the HCV-Phone.
Results Out of 98 patient contacts via the HCV-Phone
74 attended treatment assessment at our clinic. While
15 (20%) patients were HCV-RNA negative and 1 (1%)
patient did not initiate therapy, 58 patients were re-
cruited for DAA therapy via the HCV-Phone. A total
of 21 additional patients who started DAAs without
HCV-Phone assistance required the use of the HCV-
Phone infrastructure later on during treatment, result-
ing in a total of 79 HCV-Phone related DAA therapies.
The poor adherence of patients previously diagnosed
with HCV at our clinic is underlined by the long du-
ration from HCV diagnosis to DAA therapy of median
37.0 months (IQR 2.7–181.1 months). A total of 55
(70%) HCV patients achieved a sustained virological
response (SVR), 5 (6%) discontinued therapy, 1 (1%)
had a reinfection, while 10 (13%) and 8 (10%) patients
were lost during DAA therapy or follow-up, respec-
tively.
Conclusion The implementation of a physician-op-
erated phone hotline for patients with HCV infection
facilitated treatment initiation in an HCV population
with poor adherence. Mainly due to losses to follow-
up, the SVR rate remained suboptimal with 70%.

Keywords Tele-medicine · Elimination · Compliance ·
Direct acting antivirals · People who inject drugs

Abbreviations
DAA Direct acting antivirals
ETR End of treatment response
GT Genotype
HCV Hepatitis C virus
HIV Human immunodeficiency virus
IDU Intravenous drug abuse

452 Direct patient-physician communication via a hepatitis C hotline facilitates treatment initiation in patients. . . K

https://doi.org/10.1007/s00508-020-01790-y
http://crossmark.crossref.org/dialog/?doi=10.1007/s00508-020-01790-y&domain=pdf
http://orcid.org/0000-0002-4590-3583


original article

IFN Interferon
IQR Interquartile range
ITT Intention-to-treat analysis
MSM Men who have sex with men
PrEP Pre-exposure prophylaxis
PP Per-protocol analysis
PWID People who inject drugs
SVR Sustained virological response
WHO World Health Organization

Introduction

With an estimated global prevalence of 71.1 million
people affected, chronic hepatitis C virus (HCV) in-
fection remains one of the leading causes of cirrho-
sis, liver-related death and hepatocellular carcinoma
worldwide [1]. In Europe and the USA the vast major-
ity of HCV infections are observed in people who in-
ject drugs (PWID) and HIV positive men who have sex
with men (MSM) engaging in high-risk sexual prac-
tices [2, 3].

In 2016, the World Health Organization (WHO) de-
fined targets for reducing the disease burden, with
the goal of eliminating HCV until 2030 [4]. How-
ever, this requires improved screening strategies for
HCV infection, facilitated access to medication by bet-
ter linkage to care as well as patient education for
prevention of reinfections [5]. Interferon-free direct
acting antivirals (DAA) achieve sustained virologic re-
sponse (SVR) rates >95%, both in patients with HCV
monoinfection and HCV-HIV co-infection [6–8], in-
cluding the subgroup of patients with advanced fi-
brosis [9]. In contrast to previous interferon (IFN)-
based regimens [10], IFN-free DAA-based treatments
are well-tolerated and do not compromise health-re-
lated quality of life [11]. Although the initiation of
treatment in PWID has reportedly increased since the
introduction of DAA-based therapies, especially peo-
ple with ongoing drug abuse still show low rates of
treatment initiation and suboptimal compliance [12].
Among Viennese HIV positive PWID, the prevalence
of HCV infections remained stable over the last years,
while it increased in HIV positive MSM [13] due to
high-risk sex practices [14]. Similar observations were
made in other European countries, for example, in the
Netherlands, where a rising incidence of HCV infec-
tions in HIV negative MSM using pre-exposure pro-
phylaxis (PrEP) has been observed [15]. Hence, it is of
great importance to provide low barrier access to HCV
counselling for patients at high risk of viral infection
and transmission in order to improve early screening
for HCV infection and facilitate access to DAA therapy.

Increasing access to the internet and smartphones
has created a multitude of novel options to improve
communication between hard to reach patient pop-
ulations and medical care providers. High rates of
access to mobile phones and the internet have been
described in patients with substance abuse [16, 17].

Telemedicine-based HCV treatment has previously
been reported to increase the initiation of DAA treat-
ments and result in high SVR rates [18]. Promoting
information through social media has been shown to
increase awareness and willingness for testing of HCV
or HIV infection and improved linkage to care in spe-
cific risk groups [19, 20]. We hypothesized that HCV
patients would benefit from treatment strategies in-
volving mobile phones as they enable easy and di-
rect access to HCV counselling and enable patients to
schedule appointments and/or receive reminders for
prescription renewal, treatment intake or for follow-
up appointments.

Thus, we have established a direct patient-physi-
cian HCV-Phone hotline at our HCV treatment cen-
ter in January 2019. The aim of our study was to
analyze treatment initiation, adherence to scheduled
visits and outcomes in HCV-infected patients at our
treatment center in 2019, with a focus onHCV patients
in whom management was assisted by a direct pa-
tient-physician telephone line (i.e. the HCV-Phone).

Patients and methods

Study design and recruitment strategy

All HCV-RNA positive patients attending the HCV
clinic at the Medical University of Vienna in 2019
were included in this study. Those HCV patients pre-
viously diagnosed and managed at our clinic who
still showed viremia at their last HCV-RNA PCR test
before 2019 or those for whom SVR12 was not pre-
viously documented, were identified from medical
records and invited for a treatment evaluation visit.

Establishment of a direct patient-physician
telephone line

In January 2019 we launched a HCV hotline (HCV-
Phone), specifically targeted at individuals with HCV
infection that was operated by a physician at our
treatment center during regular working hours. It
was promoted through a homepage (www.hep-c-
hotline.at), flyers and our network of referral centers/
physicians. Via this HCV hotline, referring physicians
as well as patients were able to schedule appoint-
ments at our clinic or receive advice regarding HCV
infections. Most importantly, access to clinical visits
and subsequent initiation of HCV treatment was en-
abled without any additional barriers arising through
administrative/bureaucratic issues.

In order to improve adherence and compliance
to treatment, text messages reminding patients of
their appointments were sent out daily to all pa-
tients with an appointment that day. Importantly, the
HCV-Phone also had a mailbox that provided patients
and/or referring centers/physicians with the opportu-
nity to leave a message and/or number. The physician
operating the HCV-Phone answered the messages and
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called back the numbers of missed calls on the next
possible occasion.

The HCV-RNA positive patients, as described
above, were actively called and invited to treatment
evaluation visits via the HCV-Phone. Importantly, in
cases of no answer by the respective patient a mes-
sage with the offer for a call back option was placed
at the respective patient’s mailbox.

Treatment evaluation visits

All visits of HCV patients at our specialized HCV
clinic between January 2019 and December 2019 were
recorded. It was recorded how many HCV patients
were seen after (i) they were actively called and invited
to the clinic or (ii) if they were scheduled for an ap-
pointment after self-initiated contact or by a referral
center/physician or (iii) if the appointment scheduled
was not related to any previous contact via the HCV-
Phone. At the treatment evaluation visit the patients
underwent a confirmation HCV-RNA PCR and HCV
genotype (GT) testing together with liver stiffness
measurement [21].

HCV treatment and study endpoints

The DAA treatment was selected based on local re-
imbursement policies and current treatment recom-
mendations [22]. Routine check-up visits were sched-
uled every 4 weeks during treatment, at the end of
treatment and after the end of treatment, in order to
evaluate sustained virological response after 4 weeks
and 12 weeks (i.e., SVR4 and SVR12, respectively). Pa-
tients were followed until October 2020 in order to
record the outcomes of treatments initiated in 2019.
Patients who did not attend our clinic at week 4 after
the end of treatment but achieved SVR12 were also
considered to have achieved SVR4. Treatment initi-
tation and the rate of SVR4 comprised the primary
efficacy endpoints.

Patient parameters

Data regarding patient characteristics were collected
from medical records. The HCV GT was determined
with VERSANT® HCV Genotype 2.0 Assay Line Probe
Assay (LiPA, Siemens Healthcare Diagnostics, Tarry-
town, NY, USA) and HCV-RNA was quantified with
Abbott RealTime HCV assay (Abbott Molecular, Des
Plaines, IL, USA), which is capable of detecting and
quantifying HCV RNA to a lower limit of 12IU/mL.

Liver stiffness measurement

Liver stiffness was measured with a Fibroscan® (Echo-
sens, Paris, France), and either the M-probe or XL-
probe were used. Advanced fibrosis (F3) and cir-
rhosis (F4) were defined by liver stiffness values of
9.5–12.4kPa and of ≥12.5kPa, respectively.

Statistical analysis

We used SPSS statistics version 26 (SPSS, IBM, Ar-
monk, NY, USA) for statistical analyses. Continuous
variables are presented as mean (SD) or median (IQR),
while nominal parameters are shown as counts or pro-
portions of patients. For the comparison of parametri-
cally distributed continuous variables, we used the in-
dependent sample t-test and for non-parametric vari-
ables, the Mann-Whitney U-test.

Depending on sample size, nominal variables were
compared with either the χ2-test or Fisher’s exact test.
For all tests, statistical significance was determined by
a two-sided p-value of <0.05.

Ethics

The Declaration of Helsinki was acknowledged
throughout all aspects of this study. The local ethics
committee of the Medical University of Vienna ap-
proved the study (EC number: 1968/2018).

Results

Patient population (Fig. 1; Table 1)

Our medical records included 167 subjects, who were
still HCV-RNA viremic at their last clinical contact or
who did not have documented SVR12 before 2019.
Among those, 60 patients (36%) were successfully
contacted via the HCV-Phone and invited for a treat-
ment evaluation visit. Of these 60 patients 42 (72%)
were HIV coinfected, 11/60 (18%) HCV infected pa-
tients were treatment-experienced and 7/60 (12%)
had documented HCV antibodies but were treat-
ment-naive. Additionally, 38 patients were referred to
our treatment center via the HCV-Phone by external
care providers or called the hotline themselves. In to-
tal, 98 patients were invited for treatment evaluation
visits via the HCV-Phone; however, only 74 patients
attended their scheduled HCV-Phone-related treat-
ment evaluation visits during the study period. In
addition, 21 patients who did not have HCV-Phone-
related treatment evaluation used the HCV-Phone
to arrange drug prescriptions, send reminders for
treatment intake or recall for follow-up appointments
during HCV treatment.

Out of 74 subjects who had an HCV-Phone associ-
ated screening visit 15 (20%) had undetectable levels
of HCV-RNA when evaluated for treatment. Out of
these 74 patients 54 (78%) were started with antiviral
therapy by the help of the HCV-Phone and in total
79 patients underwent HCV treatment assisted by the
HCV-Phone. Importantly, one of these patients was
treated with IFN for 48 weeks (and not with DAA),
due to a comorbidity that also required IFN therapy
anyway and explicit patient preference but was also
included into our study cohort. For simplified reading
and due to the fact that only 1 out of 79 patients did
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not receive DAA, we still refer to it as HCV-Phone-as-
sisted DAA therapy. Thus, 4 patients were not started
with DAA in 2019 despite contacts via the HCV-Phone
that aimed to link these patients to care and HCV-DAA
therapy; however, 3 of these 4 patients (75%) patients
had finally started of DAA therapy later in 2020 and
the other patient was imprisoned during his treatment
evaluation visit at our clinic and thus, DAA treatment
could not be initiated for this patient.

Among the HCV patients who were previously di-
agnosed with HCV and contacted via the HCV-Phone,
the median time (IQR) between the initial HCV di-

Fig. 1 Patient flow chart. Out of 60 patients who were in-
vited to a treatment evaluation visit by the HCV-Phone and
38 patients who were referred from other physicians or called
the HCV-Phone themselves, 74 patients had HCV-Phone re-
lated treatment evaluation visits at our clinic. Of these 74 pa-
tients 1 did not start treatment until October 2020. In total,
79 patients underwent DAA therapy supported by the HCV-
Phone (including 21 patients who were not started via the
HCV-Phone but supported during therapy with the help of the
HCV-Phone). Ultimately, 55 patients achieved sustained vi-
rologic response 4 weeks after end of therapy (SVR4), corre-
sponding to an intention-to-treat SVR4 rate of 70% and a per-
protocol SVR4 rate of 98%. MSM men who have sex with
men, PWID people who inject drugs, HIV human immunodefi-
ciency virus, HCV hepatitis C virus, ETR end of treatment re-
sponse, ITT intention-to-treat analysis, PP per-protocol anal-
ysis, SVR sustained virological response

agnosis and treatment initiation was 37.0 months
(2.7–181.1 months). The median duration (IQR) be-
tween the last contact at our clinic before 2019 and
the treatment evaluation visit was 5.6 months (2.0–9.5
months).

Additionally, 19 patients with suspected HCV infec-
tions visited our outpatient clinic in 2019 and were not
related to any contact via the HCV-Phone: 3/19 (16%)
showed spontaneous clearance of the HCV infection,
16/19 (84%) were HCV viremic and required treat-
ment, 4 out of 16 (25%) viremic patients did not at-
tend any further visits after SCR and 1/16 (6%) viremic
patients started treatment at another HCV treatment
center. Finally, 11/16 (69%) HCV patients received
DAA therapy unrelated to any HCV-Phone contact at
our clinic in 2019.

The characteristics of the 79 patients who under-
went HCV therapy supported by the HCV-Phone were
compared to the 11 patients undergoing DAA therapy

Table 1 Characteristics of HCV patients treated with
DAAs in 2019

DAA therapy
related to
HCV-Phone,
n= 79

DAA therapy
unrelated to
HCV-Phone,
n= 11

p-value

Sex, male/female (% male) 59/20 (75%) 8/3 (73%) 1.0

Age, years, mean (SD) 41.9 (15.4) 44.6 (27.0) 0.671

BMI, median kg/m2 (IQR) 23.3
(21.0–26.3)

23.9
(20.8–25.6)

0.775

Treatment naïve, n (%) 58 (73%) 10 (91%) 0.282

HCV reinfection, n (%) 11 (15%) 0 (–) 0.347

HIV/HCV coinfection, n (%) 41 (52%) 5 (45%) 0.689

Genotype, n (%)

1a
1b

42 (53%)
14 (18%)

4 (36%)
1 (9%)

0.296
0.683

2 3 (4%) 0 (–) 1.0

3 14 (18%) 6 (55%) 0.013

4 6 (8%) 0 (–) 1.0

Route of transmission, n (%)

IDU 43 (54%) 5 (45%) 0.576

MSM 16 (20%) 0 (–) 0.202

Other/unknown 20 (25%) 6 (55%) 0.072

Liver stiffness, median kPa
(IQR)

6.1 (5.1–8.7) 5.9 (5.3–11.6) 0.751

Liver cirrhosis, n (%) 10 (13%) 2 (18%) 0.637

HCV-RNA, median IU/ml
(IQR)

1.25× 106

(1.69× 105–
3.45× 106)

3.60× 106

(1.37× 105–
1.24× 107)

0.175

Bilirubin, median mg/dL
(IQR)

0.44
(0.30–0.61)

0.43
(0.30–0.56)

0.743

AST, median U/L (IQR) 39 (28–75) 40 (23–51) 0.156

ALT, median U/L (IQR) 41 (24–81) 42 (15–73) 0.477

GGT, median U/L (IQR) 61 (30–133) 71 (20–134) 0.705

DAA direct acting antiviral, IQR interquartile range, BMI body mass index,
HCV hepatitis C virus, IDU intravenous drug abuse, MSM men who have sex
with men, AST aspartate aminotransferase, ALT alanine aminotransferase,
GGT gamma-glutamyltransferase
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in 2019, not related to the HCV-Phone project (Ta-
ble 1).

Patient characteristics and HCV-DAA therapies
(Fig. 1; Table 1)

The following 90 treatments were initiated: glecapre-
vir/pibrentasvir in n= 51 patients (57%), grazopre-
vir/elbasvir in n= 14 (16%) patients, and sofosbuvir/
velpatasvir in n=24 (27%) patients. Due to a co-
morbidity and explicit patient preference, n= 1 (1%)
patient was treated with IFN for 48 weeks.

Most patients with DAA therapy related to the HCV-
Phone were male (59/79; 75%), and the mean age
(SD) was 41.9 years (15.4 years), 58 out of 79 (73%)
patients were treatment-naïve and 21/79 (27%) were
treatment-experienced. Importantly, 11/79 (15%) pa-
tients had confirmed reinfection with HCV. Among
patients that initiated contact with the HCV-Phone,
39% (15/38) were PWID, 34% (13/38) were MSM, and
11% (4/38) were former prisoners. About half the pa-
tients in the HCV-Phone group were HIV-HCV coin-
fected (41/79, 52%). HCV genotype (GT) 1a was the
most common with 53% (42/79) in the HCV-Phone
group and the main route of HCV transmission was
intravenous drug abuse (IDU, 43/79, 54%). The me-
dian liver stiffness (IQR) in the HCV-phone associated
group was 6.1kPa (5.1–8.7kPa), and the prevalence of
advanced fibrosis (>9.5kPa) and of cirrhosis was 19%
(15/79) and 13% (10/79), respectively.

While in the non-HCV-Phone associated group
GT 3 was more common (6/11; 55%; p= 0.013) than
in the HCV-Phone associated group, there was no
other significant difference in patient characteristics
between both groups.

Fig. 2 a Adherence to scheduled visits at weeks 3–4, at the
end of treatment and 4 weeks post treatment (SVR4). Com-
paring both groups, 82% (9/11) of the non-HCV-Phone as-
sociated group vs. 87% (69/79) of the HCV-Phone associ-
ated group attended their scheduled visits at week 3–4 during
treatment (p= 0.637), 64% (7/11) vs. 63% (50/79) attended
the planned visits at the end of treatment (p= 1), and 45%
(5/11) vs. 38% (38/79) had a visit at week 4 (SVR4) after

treatment (p= 0.869). b Treatment outcomes. In the intention-
to-treat analysis 55/79 (70%) patients of the HCV-Phone re-
lated group compared to 8/11 (73%) patients of the non-HCV-
Phone related group achieved SVR4 (p= 1). When analyzed
as per-protocol (PP), 55/56 (98%) and 8/8 (100%) achieved
SVR4 (p= 1), respectively. W week, EoT end of treatment,
SVR sustained virological response, HCV hepatitis C virus, ITT
intention-to-treat analysis, PP per-protocol analysis

Table 2 Outcomes of the initiated DAA therapies
DAA therapy
related to
HCV-Phone,
n= 79

DAA therapy
unrelated to
HCV-Phone,
n= 11

p-value

End of treatment, n (%)

Lost during therapy 10 (13%) 3 (27%) 0.194

Therapy discontinued 5 (6%) 0 (–) 1.0

Full therapy 64 (81%) 8 (73%) 0.687

ETR (% ITT) 60/79 (76%) 8/11 (73%) 1.0

ETR (% PP, i.e. full therapy) 60/64 (94%) 8/8 (100%) 1.0

4 weeks after end of treatment, SVR4 visit, n (%)

Lost during follow-upa 8 (10%) 0 (–) 0.589

Relapse/reinfectionb 1 (1%) 0 (–) 1.0

SVR4 (% ITT) 55/79 (70%) 8/11 (73%) 1.0

SVR4 (% PP) 55/56 (98%) 8/8 (100%) 1.0

DAA direct acting antivirals, ETR end of treatment response, ITT inten-
tion-to-treat analysis, SVR sustained virological response, PP per-protocol
analysis
aAfter end of treatment
bHCV-RNA relapse/reinfection between end of treatment and SVR12

Treatment initiation and compliance with clinical
visits (Table 2; Fig. 2a)

Only n= 1 (1/59; 2%) of HCV-RNA viremic patients
who had a HCV-Phone associated treatment evalua-
tion visit did not start DAA therapy until October 2020.
Importantly, significantly more HCV-RNA viremic pa-
tients in the non-HCV-Phone group (31%, 5/16) did
not start DAA treatment in 2019 (p<0.001). Of these,
3/16 (19%) patients were in contact with the HCV-
Phone later but did not attend any further visits, 1/16
(6%) planned on starting treatment at another facility
and 1/16 (6%) did not respond to any telephone calls
or messages.
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Comparing the 79 patients undergoing HCV-Phone
supported DAA therapy to the 11 patients without
HCV-Phone support, there was no statistically sig-
nificant difference in adherence to scheduled clini-
cal visits after initiation of treatment: 71/79 (90%)
patients of the HCV-Phone-related group and 9/11
(82%) of the HCV-Phone-unrelated group attended
their scheduled visit at the end of the first month of
therapy (DAA treatment week 4; p= 0.352). A similar
proportion of patients had a visit at the end of treat-
ment with 50/79 (63%) in the HCV-Phone group and
7/11 (64%) in non-HCV-Phone group (p= 1). At week 4
after treatment/SVR4 both groups showed compara-
ble adherence to planned visits (38/79, 48% vs. 5/11,
45%, p=0.869).

Treatment outcome per intention-to-treat and per-
protocol (Table 2; Fig. 2b)

In total, 10/79 (13%) patients of the HCV-Phone
group and 3/11 (27%; p= 0.194) of the HCV-Phone-
unrelated group were lost during therapy, 5 out of
79 (6%) patients discontinued HCV-Phone-associated
DAA therapy while 64/79 (81%) completed therapy. In
comparison, 8/11 (73%) patients completed the HCV-
Phone-unrelated DAA therapy (p=1.0). The inten-
tion-to-treat (ITT) analysis showed that 60/79 (76%)
and 8/11 (73%) of the HCV-Phone-related vs. HCV-
Phone-unrelated patients achieved an end of treat-
ment response (ETR), while 55/79 (70%) and 8/11
(73%), respectively, achieved SVR4.

When analyzed as per-protocol (PP), the ETR
rates were 94% (60/64) in the HCV-Phone group
and 100% (8/8) in the HCV-Phone-unrelated group
(p= 1) and 98% (55/56), as well as 100% (8/8) achieved
SVR4, respectively.

Eight out of 79 patients (10%) of the HCV-Phone
group and 0/11 patients of the HCV-Phone-unrelated
groupwere lost during follow-up after the end of treat-
ment (p= 0.589), while 1/79 (1%) patients of the HCV-
Phone-related group had a reinfection, with a differ-
ent HCV-GT after achieving ETR but prior to the visit
12 weeks after cessation of therapy (i.e., the SVR12
visit).

Discussion

In January 2019 a physician-operated hotline (HCV-
Phone) targeting people with HCV infections, was
launched at the HCV treatment center at the Vienna
General Hospital. The main goals of this hotline
were to enable direct communication between our
HCV expert physicians and patients as well as re-
ferring physicians/networks, to facilitate access to
HCV screening and to enable low barrier access to
HCV treatment. A key feature of the HCV-Phone was
the option to send and receive text and voice mes-
sages. Nonsimultaneous communication enabled us
to stay in contact, schedule appointments, or remind

patients of their clinical visits without the need for
a telephone call, which in our experience is often
tricky to schedule in a population of HCV patients
with suboptimal adherence. Especially in patients
with infrequent adherence to scheduled visits, as
often observed in PWID [23], text messages were fre-
quently used as a primary form of contact in our
patient cohort.

A total of 60 HCV viremic patients from our med-
ical records were successfully contacted by the HCV-
Phone, and 38 patients were referred to our clinic via
the HCV-Phone by cooperating physician networks.

An additional number of 21 patients underwent
HCV treatment evaluation unrelated to the HCV-
Phone but used the service of the HCV-Phone later
on during DAA therapy. Finally, 79 patients (i.e., 88%,
corresponding to the majority of patients who were
receiving DAAs at our center in 2019) received HCV
therapy supported by the HCV-Phone.

Treatment initiation was excellent in the HCV-
Phone-related group with only 7% (4/59) HCV-RNA
viremic patients not starting DAA treatment in 2019.
Importantly, three of these four patients started DAA
therapy early in 2020. By comparison, as many as
31% (5/16) HCV-RNA viremic patients in the non-
HCV-Phone group did not start DAA therapy.

In total 90 DAA treatments were initiated at our
treatment center until October 2020 after treatment
evaluation in 2019, of which the majority (88%, 79/90)
were HCV-Phone related. There were no signifi-
cant differences in the demographic characteristics
between the HCV-Phone and the non-HCV-Phone
group. An IDU was the most common suspected
route of transmission (54% and 45%, respectively;
p= 0.576) in both groups.

Both patient groups achieved similar SVR4 rates
with 70% (55/79) and 73% (8/11) in the HCV-Phone-
related and HCV-Phone-unrelated group, respectively.

While treatment initiation in the HCV-Phone group
was better, both groups showed similar adherence
to scheduled treatment visits. When treatment out-
comes were evaluated per-protocol, i.e. in patients
undergoing HCV-RNA PCR testing at the scheduled
visits, the SVR4 results were excellent with 98% (55/56)
and 100% (8/8), respectively, confirming the high effi-
cacy of these regimens. Only one patient in the HCV-
Phone group was reinfected by another HCV-GT be-
tween the end of treatment and SVR12, most likely
due to ongoing IDU. These results are in line with
previous studies, where SVR rates >90% in patients
with HCV monoinfection and HIV coinfection treated
with DAA were reported [24–26].

Our HCV population that was contacted via the
HCV-Phone and invited to a treatment evaluation visit
seemed to have poor adherence and weak linkage to
care earlier, as the median time to treatment after
the initial HCV diagnosis was 37.0 months and the
median time between the last contact before 2019
and the treatment evaluation visit was 5.6 months.
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We concluded that the use of a physician-operated
HCV-Phone hotline facilitates linkage to care and im-
proves adherence to enable a considerable proportion
of these HCV patients access to DAA therapy; how-
ever, only 36% of patients (60/167) from our medical
records who were either previously diagnosed or pre-
viously treated but without confirmed SVR12 could
be contacted and invited to a treatment evaluation
visit via the HCV-Phone. The other 107 patients (64%)
could not be contacted due to missing or incorrect/
changed contact data. As highlighted before, espe-
cially PWID and MSM should be assigned to a high
priority patient population to be screened for HCV
infection. Although treatment initiation in PWID is
increasing since the implementation of IFN-free treat-
ment regimens [12], our findings further underline
that additional efforts are required to improve link-
age to care, adherence to treatment and scheduled
visits in this population of HCV patients. Intensified
cooperation with other facilities, which might be at-
tended more frequently by these patients (e.g. general
practitioners or HIV treatment centers) or peer edu-
cation through patients under HCV treatment could
be useful to address this population with subopti-
mal adherence. Strategies, such as directly observed
DAA therapy alongside opioid substitution therapy in
HCV patients with poor compliance have already been
demonstrated to be effective in increasing adherence
to and outcome of antiviral treatment in this patient
population [27, 28].

Controversial results are reported in the literature
regarding text message interventions in patients with
HIV infection receiving antiretroviral treatment in
whom, similar to HCV patients receiving DAAs, daily
treatment intake is crucial for treatment efficacy:
while some studies concluded that regular text mes-
sage reminders improve compliance to treatment and
clinical visits [29, 30], a more recent review reported
that the influence of daily text message reminders
on treatment intake was inconclusive, but interactive
message interventions led to increased adherence to
treatment [31]. In our patient cohort, any contact
with the HCV-Phone hotline improved treatment ini-
tiation, but adherence to clinical visits was similar to
those of patients that were not in contact with the
HCV-Phone. As a substantial part of patients in the
HCV-Phone-related group showed poor adherence
to follow-up visits in earlier treatment, adherence
nonetheless may have improved through text or voice
message reminders.

Our study has several limitations: firstly, some of
the data analyzed in this study were collected retro-
spectively and therefore relied on the accuracy of the
medical records. Secondly, due to the small sample
size of patients with non-HCV-Phone-associated DAA
treatments, comparison between both groups must
be interpreted with caution. Thirdly, in our analysis
we could not evaluate the intrinsic motivation for ad-
herence to DAA therapy in a systematic way, preclud-

ing a fair comparison between the HCV-Phone-related
group vs. HCV-Phone-unrelated treatment group. Fi-
nally, we were also unable to analyze the impact of
contact frequency on adherence.

We conclude that the implementation of a physi-
cian-operated HCV-Phone hotline for patients with
HCV and referring physicians is a low cost and low
effort tool that reduces the barriers to HCV treatment
evaluation, facilitates access to DAA therapy and pos-
sibly improves treatment efficacy in HCV patients with
poor adherence.
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