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A B S T R A C T

Background: People who inject drugs (PWID) are often excluded from HCV treatment programs due to concerns
about their ability to adhere to care. Georgia has a high prevalence of HCV infection (5.4% of chronic cases in
general population) with an epidemic concentrated among PWID. We evaluated adherence to care and sustained
virologic response (SVR) among PWID in Georgia.
Methods: In this observational study, participants with recent injecting drug use (previous 6 months) and chronic
HCV attending a needle- and syringe-program were included. Participants received sofosbuvir and ribavirin +/-
pegylated interferon, with peer-based support during treatment. The primary endpoint was undetectable HCV
RNA 12 weeks post-treatment (SVR12). Factors associated with SVR were assessed using logistic regression.
Results: Among 244 participants [HCV genotype (GT) 3, 52%; GT2, 25%; GT1, 19%; mixed GT, 4%]; 55% had
cirrhosis. Overall, 24% were receiving OST and 50% injected drugs in the previous month. 98% (239 of 244)
completed treatment, with 88% (210 of 239) having never delayed a medical appointment and 79% (189 of 239)
never missing a dose of medication. Overall, SVR was 84.8% (207 of 244). SVR was 88.5% (207 of 234) among
participants who attended 12-week follow up appointment for HCV RNA testing. In multivariate analyses, SVR
was significantly associated with adherence (no missed doses) to treatment [vs. missed doses; adjusted OR (aOR)
2.77; 95% confidence interval (95%CI), 1.01–7.51), and genotype (vs. GT1; GT2, aOR 0.27; 95%CI 0.06–1.21;
GT3, aOR 1.09; 95%CI 0.27–4.50; and mixed GT, aOR 0.14; 95%CI 0.02-0.97).
Conclusion: In this real-life study in a middle-income country, PWID treated for HCV and receiving a simple peer-
support intervention demonstrated an excellent treatment response and good adherence, not associated with
injecting drug use during treatment and OST at treatment initiation.

Introduction

People who inject drugs (PWID) account for about 10% of the 71
million chronic HCV cases worldwide, although they represent less than
0.33% of the global adult population (Degenhardt et al., 2017; Nelson
et al., 2011; Polaris observatory HCV collaborators, 2017). Also, an
estimated 23% of new HCV infections occur among PWID (World
Health Organization, 2017a) Almost half of PWID living with HCV in-
fection are from East/Southeast Asia and Eastern Europe (Nelson et al.,
2011), where there is overall limited access to evidence-based harm
reduction (HR) services (Larney et al., 2017). Alongside criminalization

and systematic discrimination, concerns about the ability of PWID to
adhere to care and the risk of reinfection after treatment leads to their
exclusion from many existing treatment programs or national policies
(Wolfe et al., 2015).

The development of simple, tolerable and highly effective direct-
acting antiviral (DAA) therapies has created an opportunity for the
global elimination of HCV, and countries are updating their national
strategy to control the epidemic (World Health Organization, 2018). In
2016, the World Health Assembly adopted the first Global Health Sector
Strategy on Viral Hepatitis 2016–2020, with global targets of reducing
new viral infections by 90% and deaths due to viral hepatitis by 65% by
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2030 (World Health Organization, 2017b). Interventions adapted to
Middle Income Countries (World Bank Countries & lending groups,
2018) that overcome the barriers to screening, linkage and adherence
to HCV treatment in PWID need to be urgently developed to achieve
global control of this public health threat (Ward, 2016).

In Georgia, a recent national survey has found 5.4% of chronic in-
fections in the general population (Gvinjilia et al., 2016), ranking the
country third globally in terms of HCV prevalence after Egypt and
Mongolia (Polaris observatory HCV collaborators, 2017). PWID bear a
significant part of the HCV burden in the country. According to various
studies, HCV antibody prevalence in PWID ranges from 66.2% to 92%,
with 89% of them being chronically infected (Bouscaillou et al., 2014;
Curation International Foundation, Bemoni Public Union, 2015). They
represent about a quarter of the chronic HCV cases in the country and
the incidence in PWID remains at least three times higher than in the
general population (Luhmann et al., 2015; Tsertsvadze et al., 2016).

In April 2015, the Georgian government launched a National HCV
Elimination Plan to reduce HCV-related morbidity, mortality and pre-
valence. An initial emergency phase of one year prioritized the treat-
ment of 7000 patients with advanced hepatic disease, notably patients
with F3 and F4 level disease. The ongoing second phase of the National
HCV Elimination Plan, which started in June 2016, has the goal of
eliminating HCV in Georgia by 2020 through universal access to pre-
vention, diagnosis and treatment (Mitruka et al., 2015). Médecins du
Monde, an international NGO, in collaboration with a community-
based organization (New Vector) and a treatment provider (Neolab),
designed and implemented a peer-support intervention in Tbilisi to
facilitate access to and retention of PWID in the National HCV Elim-
ination Plan. An observational cohort was established to evaluate ad-
herence, treatment completion and sustained virologic response) SVR
among recent PWID receiving treatment as part of this program, and
the factors associated with adherence to care and SVR.

Methods

National treatment program

The project was implemented during the emergency phase of the
National HCV Elimination Plan. During this phase, the national treat-
ment program was open to people with advanced liver fibrosis (F3 or
more corresponding to elastometry above 10 kPa or FIB4 > 3.25), and
consisted initially of sofosbuvir, ribavirin +/− pegylated interferon
according to genotype, treatment experience and cirrhosis status. These
regimens were recommended in the framework of the national treat-
ment program, as sofosbuvir was the only DAA available in the country
when the study started. National recommendations changed with the
introduction of ledipasvir in Georgia early in 2016, and the 8 last pa-
tients included in our cohort accessed ledipasvir/sofosbuvir combina-
tion therapy. Medical follow-up during treatment consisted in bi-
monthly medical appointments during which a two-week supply of
treatment was delivered.

Study population

Between May and September 2015, participants were enrolled at
one needle and syringe (NSP) program site run by New Vector (a
Georgian self-support organization of PWID), in Tbilisi, Georgia.

Participants had to be recent PWID (have collected a syringe at least
once from the NSP in the previous 6 months) and fulfill the criteria of
the national treatment program to be eligible to participate to the
study.

Among the clients of the NSP, people who had already been iden-
tified with HCV in the framework of New Vector activities (usual
screening activities, and a HCV prevalence survey conducted at the
center in 2012) were invited in priority for eligibility check. The
screening was offered only to those having collected a syringe at least

once during the last 6 months at the drop-in center or in outreach,
according to the NSP information system. The first step of the screening
process was implemented at the NSP site and consisted of rapid testing
for HCV antibodies (SD-Bioline HCV, Standard Diagnostics, INC.
Yongin, Republic of Korea) and liver elastometry (Fibroscan®,
Echosens, Paris, France), even for those already identified with HCV.
The tests results were immediately delivered to the patients. Only those
with a positive HCV rapid test and an elastometry result of F2-F3 or
more (above 8 kPa), or an inconclusive result, were sent to the medical
referral center for eligibility and pre-treatment assessment.

In accordance with Georgian regulations, the medical assessment,
treatment and follow-up were done in the Neolab clinic, one of the 4
medical centers who was authorized to deliver HCV treatment when the
study started. This medical center, specialized in infectious diseases,
was already a key partner of New Vector, for the referral of PWID with
medical needs.

Furthermore, a peer-support intervention was delivered to all study
participants at the NSP site before starting the treatment. Six peers al-
ready working at the NSP site were trained and given fixed incentives to
prepare and follow PWID with HCV treatment. The detailed content of
the support provided by peer workers is described elsewhere (Kikvidze
et al., 2017). Briefly, it was composed of three face-to-face counseling
sessions, the facilitation of monthly group discussions, and on-demand
personalized support as help with the paperwork, escort to and med-
iation with medical center, or additional meetings. The patients could
call or text their peer worker anytime to arrange home visits, additional
meetings at the NSP site, or support sessions by phone. Face to face
meeting at the NSP site were conducted in individual rooms, ensuring
privacy. In addition, all the staff of the project signed a confidentiality
charter, and the patient data were kept confidential under the personal
responsibility of the project coordinator.

In the medical center, a full-time navigator was in charge of sche-
duling PWID medical appointments and had a key role as a mediator
between the medical staff and the team of peers, who were also re-
sponsible for tracking PWID dropping out of treatment.

From May to October 2015, 554 of the ∼2600 clients of the NSP
program came for screening to potentially enter the National HCV
Elimination Plan. Among the 350 people sent for further evaluation,
333 completed the full medical assessment at the medical center.
Eligibility was confirmed for 244 who initiated HCV treatment between
June 2015 and May 2016. The last participant was followed up until
October 2016. (Fig. 1)

Data collection

Medical and appointment attendance data were collected pro-
spectively. Medical information gathered prior to treatment initiation
included quantitative PCR (Quant Studios, Thermo Fisher Scientific,
Waltham, MA USA. Sacace biotechnologies, Como, Italy. Limit of de-
tection 13 UI/ml), genotyping (HCV Real-TM Genotype, Sacace bio-
technologies, Como, Italy.), elastometry (Fibroscan®, Echosens, Paris,
France) and FIB4 score (AST and ALT : Cobas C 111, Roche Holding AG,
Basel, Switzerland. Platelet : BC-2800, Mindray, Shenzhen, China.), HIV
and HBV assessment (HIV: Diapro – LISA Human Reader HS, Human,
Germany; HBV: Quant Studios, Thermo Fisher Scientific, Waltham, MA
USA. Sacace biotechnologies, Como, Italy). Quantitative PCR was also
performed at the end of treatment and 12 weeks thereafter. The oc-
currence of serious adverse events (leading to temporary or permanent
treatment discontinuation, hospitalization or death) was, in addition,
prospectively recorded throughout the treatment period, by the physi-
cian in charge of patient follow-up.

Standardized socio-behavioral questionnaires were used at the start
and just after the end of treatment. More specifically, socio-demo-
graphic characteristics were collected at treatment start only and be-
haviors related to drug and alcohol use (first two questions of the
AUDIT questionnaire) (Babor, Higgins-Biddle, Saunders, & Monteiro,
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2001) were assessed at the start and just after the end of treatment. The
occurrence of minor side effects and data regarding the number of
missed doses of treatment (for each drug) were recorded retrospectively
at the end of treatment based on patient declarations.

Primary outcomes and definitions

The sustained virologic response (SVR) and the adherence to
treatment were used as primary outcomes to determine the intervention
effectiveness.

The SVR proportion was defined as the proportion of people with
undetectable HCV RNA 12 weeks after completion of treatment. A per-
protocol analysis was performed excluding people who did not com-
plete the treatment, and those who did not return for follow-up at

SVR12.
We used the proportion of patients who never missed a single dose

of any drug to assess adherence to treatment. We additionally calcu-
lated the proportion of patients who never delayed a bimonthly medical
appointment (attendance). Adherence to peer support was assessed by
the proportion of PWID who participated in at least one optional group
counseling session. Adherence and attendance were studied only in
those participants who had completed treatment.

Liver cirrhosis was defined by a liver stiffness≥14kPa according to
liver elastometry, or a FIB4 score > 3.25 when the elastometry failed to
give a result. We defined heavy alcohol consumption as an intake of at
least seven units of standard drink (10 g of alcohol) per drinking ses-
sion, at least four times a week.

Fig. 1. Study flowchart.
*two cases of severe bleeding, one severe allergic reaction, one severe anemia.
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Statistical analysis

Categorical variables were summarized using percentage and ana-
lyzed by outcome using the χ2 or Fisher exact test, as appropriate.
Continuous variables were summarized using mean and standard de-
viation (SD) and analyzed by outcome using Student t-test or Kruskall-
Wallis test, as appropriate.

Predictors of adherence, attendance, and SVR were analyzed using
logistic regression to determine adjusted odds ratios (aOR) with 95%
confidence intervals (95CI).

For adherence and attendance, potential covariates for exploration
were identified a priori, including age, gender, education, occupation,
marital status, income, accommodation, injecting drug use during
treatment, heavy alcohol use, opioid substitution therapy (OST) at
treatment initiation, treatment regimen (with or without pegylated
interferon), treatment duration (12 weeks vs. 20, 24 or 48 weeks), and
occurrence of side effects.

For SVR, the same covariates were included in the model, with
adherence, attendance, cirrhosis status, genotype, and past HCV treat-
ment. Adjusted model development included covariates significant at
the 0.20 level.

Ethical statement

The cohort study received ethical clearance from the Georgian
Institutional Review Board of the Health Research Union in Tbilisi.
Each participant included in the project signed a written informed
consent.

Results

Baseline characteristics of PWID population

Overall, 244 recent PWID (99% male) were included in this study,
with ages ranging from 27 to 64 years (mean 46.3, SD 7.3). The mean
age at the time of initiating injecting drug use was 19 years. Overall,
50% (n = 123) reported injecting in the previous month, with 4% in-
jecting drugs on a daily basis (n = 10).

At treatment initiation, 59 people were on OST (24%), including 26
who had injected drugs during the month prior to treatment. At the end
of treatment, 112 people (47%) reported having injected drugs at least
once during the treatment (Table 1).

Among the PWID included in the cohort, 133 (55%) had liver cir-
rhosis, including one participant with decompensated cirrhosis.
Genotype 3 was the most prevalent (n = 126; 52%) and none of the
participants were coinfected with HIV. Ten patients had already re-
ceived HCV treatment in the past. Interferon-free regimens were in-
itiated in 57% of the patients (130 people initiated sofosbuvir/ribavirin
therapy for 12, 20, 24 or 48 weeks and 8 accessed Ledipasvir/
Sofosbuvir with or without Ribavirin), while the 106 others (43%) in-
itiated a treatment regimen of a combination of Sofosbuvir/Ribavirin
and Pegylated Interferon for a period of 12 weeks.

Treatment completion, adherence, and attendance

Among the 244 PWID, 239 completed the treatment (98%). The five
participants who stopped their treatment prematurely included two
cases of severe bleeding, one severe allergic reaction, one severe an-
emia, and one case of liver disease decompensation that led to death.
Among the 239 who completed the treatment, two temporarily dis-
continued treatment due to severe adverse events, and 144 (60%) re-
ported minor adverse events (72% in those with Pegylated Interferon
and 52% in those with interferon free regimen, p = 0.003).

Also, 79% (189 of 239) were considered adherent to treatment
(never missed a single dose of any drug), and 88% (210 of 239) never
missed or delayed any of the bimonthly medical appointments

(attendance).
Adherence was not associated with any of the covariates tested. In

univariate analysis, attendance was associated with treatment duration,
OST at treatment initiation, and injecting drug use during treatment. In
adjusted analysis, being employed (aOR 0.39; 95CI 0.98, p = 0.045),
receiving OST (aOR 0.26; 95CI 0.11-0.64, p = 0.004), and having in-
jected drugs during treatment (aOR 0.36; 95CI 0.15-0.89, p = 0.026)
were associated with a decreased attendance. (Table 2)

Table 1
Demographic and baseline information in participants who initiated treatment
(n = 244).

n %

Sex
Female 2 1%
Male 242 97%

Age
<40 44 18%
40 to 49 114 47%
50 and more 86 35%

Education
Secondary 62 25%
Higher 182 75%

Occupation
Unemployed/disabled 159 65%
Employed 85 35%

Marital status
Single 61 25%
Married/In a relationship 183 75%

Monthly income <700 GELa (∼270$) 193 79%
Accommodation
Unstable/Street 26 11%
Hosted by friends/relatives 137 56%
Private housing 81 33%

Duration of injecting drug use (Mean, sdb) 27.81 7.49
Last month frequency of injection
No injection last month 123 50%
At least once a month but not every week 56 23%
Every week but not every day 55 22%
Every day 10 4%

Drugs injected the month preceding the treatment (among the
121 reporting injection)

Buprenorphine 75 62%
Vintc 53 44%
Heroin 32 26%
Other 24 20%

Reported injection during treatment (among the 239 with a
questionnaire at the end of treatment)

112 47%

OST at treatment initiation 59 24%
Heavy alcohol use at treatment initiationd 22 9%
Cirrhosis 133 55%
Genotype
1 46 19%
2 62 25%
3 126 52%
Mixede 10 4%

Coinfection
HIV 0 0%
HBV 11 5%

Previous treatment 10 4%
Treatment regimens initiated
sofosbuvir+ peginterferon+ ribavirin - 12 weeks 106 43%
sofosbuvir+ ribavirin - 12 weeks 30 12%
sofosbuvir+ ribavirin - 20 weeks 29 12%
sofosbuvir+ ribavirin - 24 weeks 70 29%
sofosbuvir+ ribavirin - 48 weeks 1 0.4%
sofosbuvir/ledipasvir - 12 weeks 3 1%
sofosbuvir/ledipasvir - 24 weeks 3 1%
sofosbuvir/ledipasvir+ ribavirin - 12 weeks 1 0.4%
sofosbuvir/ledipasvir+ ribavirin - 24 weeks 1 0.4%

aGeorgian Lari; bStandard deviation; cHomemade stimulant made from pseu-
doephedrine; dat least seven units of standard drink (10 g of alcohol) per
drinking session, at least four times a week; eMixed genotype refers to plasma
analyses having identified two different genotypes.
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All PWID who completed treatment had received their three face-to-
face counseling sessions with a peer worker and 78 (33%) had parti-
cipated in at least one optional group support session.

SVR and associated factors (Table 3)

Table 3 All 239 PWID who completed treatment had undetectable
HCV-RNA at the end of treatment (end of treatment response was 98%).
Five of them did not attend the 12-week follow up appointment to test
blood for HCV RNA (including one who passed away just after treat-
ment), and SVR result was finally available for 234 participants.

Overall, SVR was 84.8% (207 of 244). The per-protocol SVR was
88.5% (207 of 234). SVR was not associated with injecting drug use
during treatment (per-protocol SVR 87% among participants reporting
drug use during treatment vs. 90% among the others, p = 0.549), al-
cohol use at treatment initiation (per-protocol SVR 95% among parti-
cipants reporting heavy alcohol use at treatment initiation vs. 88%
among the others, p = 0.308) and OST at treatment initiation (per-
protocol SVR 86% in participants with OST at treatment initiation vs.
89% among the others, p = 0.461).

Adherence to treatment and genotype were the only variables with a

significant link to SVR in the univariate and adjusted analysis.
SVR was particularly low in participants with a genotype 2, in

particular those treated with sofosbuvir + ribavirin (Fig. 2).

Discussion

In this real-life study in Georgia, a Middle-Income Country in the
Caucasus, PWID treated for HCV within the framework of the National
HCV Elimination Plan and receiving a simple peer-support intervention
demonstrated an excellent treatment response (SVR 88.5%) and good
adherence (79% reported never having missed a single dose of any
drug). Both SVR and adherence were not associated with injecting drug
use during treatment and OST at treatment initiation in our study,
which indicates that OST and current injecting drug use does not affect
clinical outcomes of HCV treatment in this group of PWID. It is
worthwhile to state that attendance to medical appointments however
was negatively associated with injecting drug use during treatment and
OST at treatment initiation, without in fact having an effect on the
overall SVR proportion.

The SVR among PWID in this pilot project was greater than that
observed at national level during the same period using the same

Table 2
Factors associated with adherence to care and attendance to medical appointments, in participants who completed the treatment (n = 239).

Full adherencea Full attendanceb

Multivariate resultsg

n/Ne % Pf n/N % p aORh 95%CIi p

Total sample 184/239 77% 88%
Age
<40 36/44 82% 0.861 39/44 89% 0.740
40 to 49 88/113 78% 102/113 90%
50 and more 65/82 79% 71/82 87%
Education
Secondary 47/60 78% 0.87 52/60 87% 0.070 Ref
Higher 142/179 79% 160/179 89% 1.3 (0.49-3.44) 0.591
Occupation
Unemployed/disabled 122/156 78% 0.649 142/156 91% 0.120 Ref
Employed 67/83 81% 70/83 84% 0.39 (0.16-0.98) 0.045
Marital status
Single 50/59 85% 0.218 55/59 93% 0.244
Married/In a relationship 139/180 77% 157/180 87%
Monthly income
<700 GELc (∼270$) 151/190 79% 0.768 171/190 90% 0.212
700 GEL or more 38/49 78% 41/49 84%
Accommodation
Unstable/Street 17/24 71% 0.513 22/24 92% 0.827
Hosted by friends/relatives 111/137 81% 122/137 89%
Private housing 61/78 78% 68/78 87%
Injecting drug use during treatment
No 104/128 81% 0.376 119/128 93% 0.025 Ref
Yes 85/111 77% 93/111 84% 0.36 (0.15-0.89) 0.026
Heavy alcohol use at treatment initiationd

No 171/218 78% 0.434 193/218 89% 1
Yes 18/21 86% 19/21 90%
OST at treatment initiation
No 144/182 79% 0.978 168/182 92% 0.002 Ref
Yes 45/57 79% 44/57 77% 0.26 (0.11-0.65) 0.004
Treatment regimen with PegIfn
No 107/135 79% 0.938 116/135 86% 0.122 Ref
Yes 82/104 79% 96/104 92% 0.41 (0.05-3.47) 0.410
Treatment duration
12 weeks 111/138 80% 0.547 129/138 93% 0.006 Ref
20 weeks or more 78/101 77% 83/101 82% 0.14 (0.02-1.10) 0.061
Side effects
None 77/95 81% 0.542 85/95 90% 0.76
Reported side effects 112/144 78% 127/144 88%

a% of patients who never missed a single dose of any drug; b% of patients who never delayed a medical appointment; cGeorgian Laris; d at least seven units of standard
drink (10 g of alcohol) per drinking session, at least four times a week; e n is the number of people with full adherence or full attendance, N the total number of people
in the subgroup; fChi-2 tests or Fisher exact tests were used to calculate the p value; gMultivariate analyses consisted in adjusted logistic regression include covariates
significant at the 0.20 level at univariate analysis; haOR: adjusted Odd Ratio; i95CI: 95% confidence interval; jreference subgroup. Significant results are in bold.

J. Bouscaillou et al. International Journal of Drug Policy 62 (2018) 104–111

108



treatment regimens (88.5% in our PWID group vs. 82.6% in the first
2398 people controlled up to April 2016) (Gvinjilia et al., 2016). Also,
SVR by genotype and level of fibrosis were comparable to those of
phase 3 clinical trials in general population (Mangia & Piazzolla, 2014);
with the exception of genotype 2 related treatment outcomes. In fact, in
three-quarters of the cases in Georgia, genotype 2 patients turned out to
be infected by a recombinant strain 2k/1b and should have been
managed as genotype 1 (Karchava et al., 2015). The high SVR observed
in our population corresponds strongly to the growing body of evidence
from clinical trials (Dore et al., 2016; Grebely et al., 2016, 2018) and
from real world studies (Boglione et al., 2017; Christensen et al., 2018;
Mason et al., 2017; Mazhnaya et al., 2017; Morris, Smirnov, & Kvassay,
2017; Norton et al., 2017; Read et al., 2017) using DAA based treatment
combinations among PWID on OST, as well as among recent PWID
without substitution therapy.

We furthermore obtained particularly good results in terms of
treatment completion, notably in comparison with the national results
(98% of our PWID completed treatment vs. 96.2% at national level)
(Gvinjilia et al., 2016). Peer workers were responsible for tracking
PWID until the 12-week follow up appointment after treatment, and we
also observed rather high retention of patients between the end of
treatment and the SVR, in comparison with other studies in people on
OST (Christensen et al., 2018) and in recent PWID (Mazhnaya et al.,
2017; Morris et al., 2017; Read et al., 2017).

As stated higher up, we were able to show that adherence in our
study was not associated with any of the covariates tested. Here again,
this confirms works from different settings that have shown that on-
going drug use, even during treatment, is not associated with decreased
adherence (Bruggmann et al., 2008; Elsherif et al., 2017; Mason et al.,
2017). In fact, PWID adherence is known to be facilitated by the sup-
port of peers, the follow-up provided by well trained, compassionate
health providers, the organization of logistical support, and an under-
standing of drug-user identity (Rich et al., 2016). All these facilitators
were part of the intervention offered in this project, and we believe this
played a key role in achieving these results.

The results concerning the attendance in medical consultations de-
serve special attention. Unexpectedly, PWID from our cohort under OST
at treatment initiation, as well as PWID having an occupation, were
more likely to delay medical appointments. At the time of the study,
OST was only provided as directly observed therapy in four authorized

Table 3
Factors associated with SVR in participants who attended 12-week follow up
appointment to test blood for HCV RNA (n = 234).

Logisitc regression

n/Ne % pf ORg

951%CIh
p aORi

95%CI
p

Age
< 40 40/43 93% 0.505
40 to 49 95/110 86%
50 and more 72/81 89%
Education
Secondary 52/58 90% 0.743
Higher 21/155 88%
Occupation
Unemployed/

disabled
133/153 87% 0.313

Employed 74/81 91%
Marital status
Single 51/57 89% 0.783
Married/In a

relationship
156/177 88%

Monthly income
< 700 GEL

(∼270$)a
164/187 87% 0.613

700 GEL or more 43/47 91%
Accommodation
Unstable/Street 19/24 79% 0.302
Hosted by

friends/
relatives

118/132 89%

Private housing 70/78 90%
Injecting drug

use during
treatment

No 110/126 87% 0.549
Yes 97/108 90%
Heavy alcohol use at

treatment
initiationb

No 187/213 88% 0.308
Yes 20/21 95%
OST at treatment

initiation
No 159/178 89% 0.461
Yes 48/56 86%
Cirrhosis
No 98/105 93% 0.035 Refi Ref
Yes 109/129 84% 0.39

(0.16-
0.96)

0.041 0.42
(0.16-
1.09)

0.077

Genotype
1 40/43 93% 0.003 Ref Ref
2 45/58 78% 0.25

(0.07-
0.98)

0.046 0.27
(0.06-
1.21)

0.087

3 115/123 93% 1.08
(0.27-
4.26)

0.915 1.09
(0.27-
4.50)

0.901

Mixed 7/10 70% 0.18
(0.03-
1.05)

0.056 0.14
(0.02-
0.97)

0.047

Past treatment
No 194/220 88% 1
Yes 9/10 90%
Treatment regimen

with pegylated
interferon

No 111/131 85% 0.062 Ref Ref
Yes 96/103 93% 2.47 (1-

6.10)
0.050 1.48

(0.47-
4.70)

0.503

Treatment
duration

12 weeks 120/134 90% 0.545
20 weeks or more 87/100 87%
Adverse events

Table 3 (continued)

Logisitc regression

n/Ne % pf ORg

951%CIh
p aORi

95%CI
p

None 79/93 85% 0.058 Ref Ref
Reported side

effects
128/141 91% 1.74

(0.78-
3.90)

0.175 1.70
(0.71-
4.10)

0.233

Full adherencec

No 39/48 81% 0.079 Ref 0.079 Ref
Yes 168/186 90% 2.15

(0.90-
5.15)

2.77
(1.01-
7.51)

0.046

Full attendanced

No 23/25 92% 0.748
Yes 184/209 88%

aGeorgian Laris; bat least seven units of standard drink (10 g of alcohol) per
drinking session, at least four times a week; c% of patients who never missed a
single dose of any drug; d% of patients who never delayed a medical appoint-
ment; e n is the number of people with SVR, N the total number of people in the
subgroup; fChi-2 tests or Fisher exact tests were used to calculate the p value;
gOR: Odd Ratio; h95%CI: 95% confidence interval; iaOR: adjusted Odd Ratio;
jreference subgroup. Multivariate analyses consisted in adjusted logistic re-
gression include covariates significant at the 0.20 level at univariate analysis.
Significant results are in bold.
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centres in Georgia (Javakhishvili, Sturua, Kirtadze, Balanchivadze, &
Otiashvili, 2015), which were not allowed to deliver HCV treatment.
This suggests that daily OST delivery in specialized centres may be a
source of difficulty for fulfilling other important commitments, and
supports the many recommendations in favor of the one-stop-shop
model of care for PWID with HCV treatment, including peer-support
and HR services (Bruggmann & Grebely, 2015; Grebely et al., 2015).
Such solution seems especially appropriate for PWID who continue to
use drugs during treatment. In our study, they were slightly more likely
to miss a medical appointment, but did not participate less than the
others in the peer led sessions.

Limitations need to be considered when interpreting the results.
Firstly, for practical and ethical reasons, this real-life study did not
comparatively assess the peer-led intervention, and we cannot conclude
a causal relationship between the support provided and the treatment
success. While the peer support certainly played a role in achieving
strong outcomes, other factors may have influenced these results.

Secondly, the participants of this cohort of Georgian PWID are not
fully comparable with PWID of other contexts. More particularly, the
high level of education as well as the low proportion of participants
with unstable housing in our cohort, may partly explain the especially
good results in terms of adherence and retention in care. These socio-
demographic characteristics are however consistent with the results of a
representative survey of PWID in Tbilisi (Bouscaillou et al., 2014). In
fact, access to higher education was strongly encouraged in the Soviet
Union, and the drug use epidemic has hit all layers of Georgian society
during the decade of turmoil that followed the collapse of the Soviet
Union. The low proportion of women with advanced liver fibrosis in the
cohort is also consistent with what is known about female PWID in
Tbilisi (Bouscaillou et al., 2014). Within this first phase of the National
Elimination Plan, only patients with advanced liver disease were

eligible for HCV treatment, which explain the particularly high age of
the participants.

Thirdly, DAAs delivered within the National HCV Elimination
Program are subject to anti-diversion measures in order to ensure that
the medication is not used in other contexts or programs (e.g. not ex-
ported to countries where their price makes them virtually in-
accessible). Although these measures are questionable in terms of
medical confidentiality, they are presumed to have had a positive im-
pact on adherence to treatment and attendance to medical appoint-
ment. Furthermore, adherence was only assessed retrospectively based
on patient declarations, and the results are most probably affected by a
reporting bias. It has been shown in PWID that self-reported adherence
to antiretroviral therapy tends to be higher than electronically mon-
itored adherence, even if these measures are highly correlated (Arnsten
et al., 2001). Also, the definition we used for adherence did not account
for timing and causes of missed doses.

In conclusion, countries such as Georgia, with a concentrated HCV
epidemic among PWID, need to develop proactive and inclusive inter-
ventions and policies for PWID prevention, care and treatment if they
want to strive for HCV elimination. In no instance should PWID be
excluded from treatment programs based on presumed low adherence
to care and poor treatment outcomes. Our study shows that, with the
help of existing peer-led HR services, it is feasible to engage PWID in
HCV care and to achieve high cure rates in a program initially designed
for the general population. Models of care relying on already existing
HR and OST services, along with peer-worker involvement, represent a
valuable strategy in these situations.
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Fig. 2. a) SVR according to genotype and treatment regimen in ITT (n = 244) b) SVR according to genotype and treatment regimen in participants who attended 12-
week follow up appointment for HCV RNA testing (n = 234). c) SVR according to genotype and treatment regimen in participants without liver cirrhosis who
attended 12-week follow up appointment for HCV RNA testing (n = 105). d) SVR according to genotype and treatment regimen in participants with liver cirrhosis
who attended 12-week follow up appointment for HCV RNA testing (n = 129).
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