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Abstract
Background and Aims: In 2015, Georgia began a hepatitis C virus (HCV) elimination 
programme. Although screening programmes have been decentralized for high-risk 
groups, viraemic testing remains a bottleneck for people who inject drugs. Here, we 
describe two models of viraemic testing that aimed to address this gap.
Methods: We assigned eight harm reduction sites (HRS) to one of three arms (2,1:1): 
Xpert HCV viral load testing on-site, blood draw on-site with centralized HCV core 
antigen testing (HCVcAg), or standard-of-care (SOC) referral with viremia testing per-
formed at treatment centres.
Results: 1671 HCV-seropositive participants were enrolled (Xpert, 37.1%; HCVcAg, 
29.1%; referral, 33.8%). Participants were predominantly male (95.4%), mean age 
(IQR) 43 (37, 50) years and 1290 (77.2%) were currently injecting drugs. Significantly 
higher proportions of participants in the Xpert (100%) and HCVcAg (99.8%) arms re-
ceived viraemia testing compared with the referral arm (91.3%) (Xpert vs referral, 
p < 0.0001; HCVcAg vs referral, p < 0.0001). Among viraemic participants, treatment 
uptake was similar (Xpert, 84.0%; HCVcAg, 79.5%; referral, 88.4%). The time between 
screening and sample collection for viraemia testing was significantly longer in the 
referral arm compared with both Xpert and HCVcAg arms (median 1 day compared 
with 0 days respectively), and the overall time between screening to treatment initia-
tion was longer for the referral arm (median 67 days) compared with both Xpert and 
HCVcAg arms (median 57 and 50 days respectively).
Conclusions: Point-of-care viraemia testing and blood drawn on-site for HCVcAg 
testing yielded more HCV-seropositive patients receiving viraemic testing within a 
shorter timeframe compared with referrals.
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1  |  INTRODUC TION

Hepatitis C virus (HCV) infection is a major cause of chronic liver 
disease globally, with an estimated 58 million individuals chronically 
infected as of 20191 and a disproportionately high burden in low- 
and middle-income countries (LMICs).2

Georgia is a middle-income country with an estimated 3.7 mil-
lion residents and a high prevalence of HCV infection, with 5.4% of 
the adult population chronically infected.3 The burden of disease is 
largely among people who inject drugs (PWID), as well as a result 
of inadequate infection control measures in healthcare settings.4 
The number of PWID increased from 40 000 in 20095 to 52 500 in 
2015.6 The prevalence of HCV infection among PWID is reported to 
be between 50% and 92% in different regions.7-10

In 2015, Georgia embarked on an HCV elimination programme 
to meet WHO HCV elimination targets.3 Successful features of 
Georgia’s approach include high-level political commitment, a 
funded national strategic plan, strong partnerships for operational 
research, and decentralization of care to the primary care level.

When this study began in 2018, 52 856 HCV-infected individu-
als nationally had registered with the HCV programme.11 Of these, 
45 334 (85.8%) had started HCV treatment, of whom 40 946 (90.3%) 
completed treatment; 29 620 (79.5%) of those treated had a sus-
tained virologic response (SVR) test 12 weeks after completion of 
treatment; 29 090 (98.2%) had no detectable virus.

A major barrier in the cascade of care is access to viral load (VL) 
confirmation and, therefore, uptake of treatment. In 2018, there 
were >20 000 HCV antibody-positive individuals who had not 
been linked to care or had a confirmatory VL test.12-14 HCV test-
ing is currently undertaken at hospitals, harm reduction sites (HRS) 
and primary healthcare sites using rapid diagnostic tests (RDTs). 
Seropositive individuals are then referred to specialized treat-
ment centres for HCV RNA testing and pre-treatment assessment. 
Treatment of viraemic patients at designated treatment centres is 
initiated following authorization by the Social Service Agency. Prior 
to changes to the treatment committee in 2018, this resulted in a 
long wait between patients receiving a positive HCV-RNA result and 
completing all pretreatment investigations and their treatment initi-
ation (median 28 days, interquartile range [IQR] 21–38 days).15

This study aimed to address key gaps and barriers identified in 
the care pathway, by simplifying and decentralizing HCV care into 
primary healthcare settings. The objectives of this prospective com-
parative study were to compare the feasibility and effectiveness of 
three different approaches to the confirmation of viraemia: Arm 1 
(on-site Xpert), on-site point-of-care (POC) HCV VL testing using 
Xpert ® HV Viral Load assay; Arm 2 (centralized HCVcAg), blood 
collection on-site for HCV core antigen (HCVcAg) testing at the 
Richard Lugar Center for Public Health Research (Lugar Center); Arm 
3 (referral), patients referred to designated treatment centres for 
HCV nucleic acid amplification testing (NAT), the current standard 

of care (SOC). Key outcomes evaluated across the cascade of care 
included retention of patients and turn-around time. Our hypothesis 
was that access to POC VL testing would increase uptake and reduce 
the time to VL confirmation compared with SOC.

The findings of this study will inform decision making on how 
best to position and implement HRS-based POC HCV viraemia test-
ing as an alternative to SOC.

2  |  METHODOLOGY

2.1  |  Study design

A non-randomized interventional study was conducted among 
PWID at eight HRS throughout Georgia (Figure 1), to evaluate two 
novel approaches (on-site Xpert and centralized HCVcAg arms) to 
HCV viraemia testing and compare them with the current SOC (re-
ferral arm). The HRS were assigned to one of the three study arms 
(Figure  1). In all arms, patients were screened for HCV infection 
using an RDT; HCV-seropositive patients were invited to enrol in the 
study. In the on-site Xpert arm, participants at four HRS (Tbilisi New 
Vector, Zugdidi Xenon, Kutaisi New Way, Batumi Imedi) had venous 
blood collected for on-site HCV RNA testing using the Xpert® HCV 
Viral Load assay. In the centralized HCVcAg arm, participants at two 
HRS (Tbilisi Akeso, Rustavi New Vector) had venous blood drawn 
on-site; the blood was transported to Lugar Center for HCVcAg 
testing. In the referral arm, seropositive participants at two HRS 
(Gori Step to Future, Tbilisi New Way) were referred to treatment 
centres for venous blood collection and HCV RNA testing. Viraemic 
participants from all three arms were referred to designated treat-
ment centres for pretreatment assessment and treatment initiation. 
To control for the effect of cost, consultations and additional tests 

K E Y W O R D S

decentralized viremia testing, Hepatitis C, linkage to care, People who inject drugs

Lay summary

The Georgian National Hepatitis Program has made strong 
progress in bringing hepatitis C screening to low levels of 
the health system, however, there is a drop off, especially 
among people who inject drugs, when people need to get 
the test to confirm if they are viraemic. This study looked 
at different ways to improve the retention of people who 
screened hepatitis C-positive receiving a test to confirm 
if they have viremia and thus need treatment for hepati-
tis C. We found that both providing onsite RNA testing 
and onsite blood draw for sample referral for testing for 
viremia resulted in more people getting the viremia test 
than the standard of care method of referring people to 
another clinic after hepatitis C screening.
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consent. Participants in the on-site Xpert and centralized HCVcAg 
arms had venous blood drawn on-site for HCV viraemia testing. 
Venous whole blood (10  ml) was collected in K2-EDTA, EDTA-
plasma preparation, or serum collection tubes, which were cen-
trifuged on-site to separate the plasma. In the on-site Xpert arm, 
HCV RNA testing was performed on-site using the Xpert® HCV 
Viral Load test. Results were made available to participants within 
2 hours of blood being drawn. In the centralized HCVcAg arm, la-
belled plasma samples were shipped to the Lugar Center within 
72 hours for HCVcAg testing. Results were returned to the HRS 
via the national hepatitis C screening database (Stop C) and made 
available to study participants in person or via telephone. In the 
referral arm, participants were referred for blood collection at 
treatment centres and results were returned to the sites via Stop 
C and communicated to participants either in person or by SMS 
(Figure 2).

To detect the proportion of anti-HCV-positive patients who 
receive viremia testing with precision of at least 10%, 90% power, 
and a significance level of 5%, and assuming a 5% rate of loss to fol-
low-up, a sample size of 620 participants per arm was chosen, for a 
total of 1860 participants.

At enrolment, all participants were invited to participate in face-
to-face interviews to obtain demographic data (age, sex, level of 
education, socio-economic status), medical history, co-morbidities, 
substance and alcohol use, other potential risk factors for not linking 
into care, and perceptions around HCV viraemia testing.

(genotyping, fibrosis staging using the Fibrosis-4 index, hepatitis B 
virus [HBV] screening and other biochemical tests) were provided 
free of charge for all participants.

2.2  |  Settings and site selection

There are 14 HRS in Georgia (four in Tbilisi, the capital), providing 
healthcare and needle and syringe services. Eight HRS were se-
lected, based on the following criteria: HCV antibody testing with 
an RDT available on-site; on-site Xpert arm, adequate space for the 
GeneXpert instrument; on-site Xpert and centralized HCVcAg arms, 
a centrifuge and refrigerator available on-site for sample processing 
and storage and a phlebotomist available on-site to draw blood for 
HCV RNA testing. The limited number of HRS in Georgia precluded 
formal matching across the study arms; however, to the extent pos-
sible, sites were selected based on similarities, including the number 
of PWID screened for HCV infection each month, proportion of se-
ropositive patients each month, distance from HRS to a treatment 
centre and settlement type (eg urban vs rural).

2.3  |  Study procedures

Trained research staff invited eligible, HCV-seropositive patients 
to participate in the study and obtained their written informed 

F I G U R E  1  Setting and location of study sites
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2.4  |  Treatment regimen and evaluation of cure

Eligible participants received treatment according to the national 
treatment guidelines. Twelve weeks after treatment completion, 
participants were requested to return to the treatment centre for 
a final venous blood sample to be collected (5  ml) for sustained 
viral response (SVR-12) VL testing, using HCV NAT, to assess cure. 
Participants who had detectable VL (>10 IU/ml) were re-treated, ac-
cording to the national treatment guidelines (Figure 2).

2.5  |  Follow-up visits

All participants completed a questionnaire 4 to 8 weeks after enrol-
ment to assess their perceptions around HCV testing. Six months 
after enrolment, all participants were interviewed about their per-
ception of the testing process, barriers to testing and treatment and 
steps in the HCV care cascade they completed.

2.6  |  Feasibility of decentralized HCV 
viraemia testing

The feasibility of decentralized HCV viraemia testing was assessed 
by determining operational aspects, including indeterminate rates 
and assay failure rates. Data from the GeneXpert instrument were 
downloaded for monthly monitoring. Operational characteristics 
were assessed at the four sites implementing decentralized testing 
(on-site Xpert arm), through direct observation. The feasibility of 

HCVcAg testing was assessed by determining operational aspects at 
the Lugar Center and at HRS that implement HCVcAg testing.

2.7  |  Data collection and analysis

Data captured using electronic case report forms (eCRFs) were di-
rectly entered into OpenClinica Enterprise edition v 3.14. The final 
dataset was cleaned of errors. Data were analysed using SAS version 
9.4 to provide descriptive statistics and perform bivariate analyses. 
Participants' characteristics were summarized by demographic, clini-
cal, laboratory and treatment variables, as well as study arm, with 
medians and IQRs for quantitative data and frequencies and per-
centages for qualitative data. Bivariate analysis was used to examine 
patient-level factors associated with attrition across the care cas-
cade using Chi-square tests, or Fisher’s exact test when cell counts 
were less than 5. Turn-around time was calculated using date and 
time captured in the eCRF for clinical and laboratory steps in the 
care cascade; times (medians and IQRs [days]) were compared across 
study arms using Wilcoxon rank sum tests. A significance level of 
p < 0.05 was used for all statistical tests.

2.8  |  Ethical considerations

Permission to conduct the study was obtained from the Georgia 
Institutional Review Boards (NCDC IRB # 2017–046 and Health 
Research Union [HRU] IRB # 2017–12, IRB00009520). The study is 
registered at clini​caltr​ials.gov ID NCT03594838.

F I G U R E  2  Clinical care pathways

http://clinicaltrials.gov
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3  |  RESULTS

3.1  |  Participant characteristics

Of 1958 patients screened for study eligibility, 1671 (620, 486 and 
565 in the on-site Xpert, centralized HCVcAg and referral arms re-
spectively) HCV-seropositive adults were consecutively enrolled be-
tween May 2018 and September 2019; the full sample size was not 
reached in the latter two arms because of time constraints. The me-
dian (IQR) age was 43 (37, 50) years, with no differences across arms 
(on-site Xpert, 43 [38, 50]; centralized HCVcAg, 43 [36, 50]; and 
referral arm, 43 [37, 50]; p > 0.05) (Table 1). Participants were pre-
dominantly male, with a lower proportion of males in the centralized 
HCVcAg arm (449 [92.4%]) compared with the proportions in the 
on-site Xpert (595 [96.0%], p = 0.01) and referral arms (550 [97.3%], 
p = 0.0002). There was a significant difference in the distribution of 
ethnic groups, education level and employment status in the on-site 
Xpert arm compared with both the centralized HCVcAg and referral 
arms and a significant difference in the proportion of participants 
with a self-reported sexually transmitted infection (STI) in the cen-
tralized HCVcAg arm compared with both the on-site Xpert and 
referral arms. There were significant differences between the use 
of HRS services, such as needle exchange programmes (NEP) and 
peer support, across all three study arms, as well as current inject-
ing drug-use, with the centralized HCVcAg arm having a significantly 
higher proportion of people who reported currently injecting than 
both the on-site Xpert and referral arms (on-site Xpert, 479 [77.3%]; 
centralized HCVcAg, 463 [95.3%] and referral arm, 348 [61.6%]; [all 
arms p < 0.0001]).

3.2  |  HCV care cascade retention

Of 1671 anti-HCV-positive adults enrolled, 1621 (97.0%) partici-
pants received a confirmatory viraemia test. Significantly higher 
rates of viraemic testing were reported for the on-site Xpert (620, 
100.0%) and centralized HCVcAg arms (485, 99.8%) compared with 
rates in the referral arm (516, 91.3%, p < 0.0001 for both compari-
sons) (Figure 3). Of those confirmed positive, treatment uptake was 
similar (p = 0.08) for participants in the on-site Xpert and referral 
arms (432 [84.0%] and 373 [88.4%] respectively) but was lower in 
the centralized HCVcAg arm (318 [79.5%]) compared with the refer-
ral arm (p = 0.0005).

Of the 1123 patients in whom treatment was initiated, the ma-
jority (1006 [90.2%]) were non-cirrhotic and received a 12-week 
regimen, while 109 (9.8%) were cirrhotic (10 [0.9%] were decom-
pensated) (Table 1) and received treatment for 24 weeks, with no 
significant differences in rates of cirrhosis across any arms (data 
not shown). Similar proportions of participants completed treat-
ment across all study arms (on-site Xpert, 408 [94.4%]; centralized 
HCVcAg, 299 [94.0%] and referral arm, 360 [96.5%]; all p > 0.05). 
Overall, 49 (4.4%) participants discontinued treatment; 8 (0.7%) 
were lost to follow-up, 4 (0.4%) were non-compliant, 6 (0.5%) died 

and 16 (1.4%) had an unspecified reason for discontinuation. The 
proportion of participants who discontinued treatment was similar 
across all arms (all p > 0.05).

Of the participants eligible for SVR-12 testing at study comple-
tion (on-site Xpert, 406 [99.5%]; centralized HCVcAg, 298 [99.7%] 
and referral arm, 358 [99.4%]), similar proportions received SVR-12 
testing in all arms (on-site Xpert, 308 [75.9%]; centralized HCVcAg, 
233 [78.2%] and referral arm, 256 [71.5%]). Cure, defined as un-
detectable HCV VL, was achieved among 785 of the 797 [98.5%] 
participants who received SVR testing with similarly high rates 
across all arms (on-site Xpert, 299 [97.1%]; centralized HCVcAg, 
231 [99.1%] and referral arm, 255 [99.6%]). None of the following 
variables had an association with treatment failure: age, sex, cir-
rhotic status, genotype, Fib4 score, drug regimen, active drug-use, 
frequency of alcohol use, or HRS use (data not shown). Of the 12 
(1.5%) participants who experienced treatment failure, 4 (33.3%) 
were re-treated. There was heterogeneity in cascade outcomes 
because of site-to-site variation within and between arms (supple-
mentary Figure S1).

3.3  |  Turn-around time between HCV care 
cascade steps

The turn-around time (median (IQR) [range] days) between VL testing 
to return of results to participants was significantly shorter in the on-
site Xpert arm (0.01 (0.01, 0.02), [0.0–3.0] days) compared with both 
the centralized HCVcAg (8.9 (6.0, 15.0), [0.04–118.1] days, p < 0.001) 
and referral arms (6.8 (3.9, 12.8), [0.1–376.7] days, p  <  0.0001) 
(Table 2). The time between return of results to participants and initia-
tion of treatment was longest for the on-site Xpert arm (57 (38, 87), 
[9–776 days]) compared with both the centralized HCVcAg (31 (23, 61), 
[11–604 days] days, p < 0.0001) and referral arms (43 (29, 68), [1–636] 
days, p < 0.0001). The total time between HCV serological testing and 
treatment initiation was significantly longer for the referral arm (67 (45, 
94), [18–776] days) compared with both the on-site Xpert (57 (39, 87), 
[9–776] days, p = 0.0006) and centralized HCVcAg arms (50 (38, 80), 
[21–673] days, p < 0.0001) (Table 2).

3.4  |  Feasibility of Xpert testing in HRS

Data were available for 619 samples for the on-site Xpert arm; of 
those, 597 (96.4%) successfully provided a result, 514 (83.0%) were 
positive and none were indeterminate. There were 22 (3.6%) sam-
ples that resulted in errors, including 2 (0.3%) cartridge-based er-
rors, 3 (0.5%) machine-based errors and 17 (2.7%) user-based errors. 
Daily throughput was 4.7 samples per day.

Of the 485 participants who had samples taken for HCVcAg 
testing in the centralized HCVcAg arm, 4 (0.8%) participants' sam-
ples were rejected because of insufficient sample volume, these par-
ticipants were recalled to the HRS to provide a second sample. All 
four participants returned to provide the second sample.
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The national testing algorithm is used at the Lugar Center; sam-
ples that test HCVcAg-negative or are HCVcAg-indeterminate (≥3 to 
<10 fmol/L) are retested using a molecular platform for HCV RNA.11 
Therefore, if needed, the sample volume must be sufficient to com-
plete both tests.

There were 16 (3.3%) samples that were HCVcAg-indeterminate; 
of these 4 (25.0%) samples had insufficient sample volume to com-
plete the HCV RNA test, these participants were requested to return 
to the HRS for resampling, 2 (50%) of whom returned. There were 14 
samples tested, and 12 (85.7%) were positive, for HCV RNA. Of the 
94 (19.4%) samples that tested negative for HCVcAg and required 
an HCV RNA test, 8 (8.5%) had insufficient sample volume, these 
participants were requested to return to their HRS for resampling, 5 
(62.5%) of whom returned. In total, 91 samples underwent an HCV 
RNA test, of which 19 (20.9%) were positive for HCV RNA.

4  |  DISCUSSION

In this comparative evaluation, we report outcomes using two 
novel models of HCV VL testing. There are three key findings. 
First, we observed that the proportion of HCV-seropositive par-
ticipants who received viraemia testing was significantly higher 
in both intervention arms compared with the SOC. Second, the 

time between HCV screening and VL sample collection was sig-
nificantly shorter for participants in the two intervention arms, 
because blood collection for viraemic testing was carried out at 
an HRS, unlike the SOC, in which patients are referred to treat-
ment centres for RNA testing. Third, we observed that the time 
between VL sample collection and results being returned to pa-
tients was significantly shorter in the arm employing POC viraemic 
testing (Xpert) compared with the other two arms, where testing 
was carried out at centralized laboratories.

A significantly higher proportion of seropositive patients re-
ceived viraemic testing when venous blood draw and/or POC test-
ing were provided at an HRS compared with referral of patients 
between sites for blood collection for testing. Importantly, however, 
overall retention rates across the care cascade (including treatment 
initiation) remained comparably high for all study arms, indicating a 
strong cascade in this setting. The loss to follow-up observed in the 
referral arm was probably associated with various practical barriers, 
including the distance participants had to travel from HRS/home 
to treatment centres and associated transportation costs, as well 
as perceptions of stigma for key high-risk populations at higher-tier 
health facilities. The statistically significant lower number of treat-
ment initiation in centralized HCVcAg arm compared to referral arm 
may have been influenced by participant motivation as well as the 
difference in site population risk profiles. In all arms, most patients 

F I G U R E  3  Retention of patients in the hepatitis C care cascade by study arm
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had to travel to a different clinic for treatment initiation. Referral 
participants additionally travelled to the clinic for the RNA testing, 
whereas centralized HCVcAg arm participants received the blood 
draw for RNA testing at the HRS. While less participants (91.3%) 
received RNA testing in the referral arm compared to the Xpert arm 
and centralized HCVcAg arm (100% and 99.8% respectively), those 
who completed RNA testing step-in referral arm may have been 
more motivated to seek HCV care and treatment. Similar observa-
tions of the impact of patient referral on retention in the HCV care 
cascade have been reported, for example a recent systematic review 
by Oru et al. demonstrated that fully decentralized (‘one-stop shop’) 
(n = 29 studies) compared with partially decentralized (patient re-
ferral) (n = 11 studies) HCV care models at Opioid Substitution Sites 
resulted in higher uptake of viremia testing (99% [95%CI 98%–100%] 
vs 87% [95%CI 81%–92%]).16

As would be expected, there was a shorter time between HCV 
antibody RDT and blood collection for both the on-site Xpert POC 
test and on-site blood draw for centralized HCVcAg laboratory test-
ing arms compared with the referral arm, consistent with a compara-
ble study conducted by Iwamoto et al., which found similar shorter 
turn-around times between HCV serological testing and confirma-
tory testing using GeneXpert on-site compared with laboratory-
based confirmatory testing (0 vs 4 days).17

We observed a significantly shorter time between VL test sam-
ple collection and return of results to patients in the on-site Xpert 
arm (Xpert HCV RNA) compared with the centralized HCVcAg and 
referral arms (HCVcAg and HCV RNA respectively). POC VL testing 
is unique in this regard, providing a patient with same-day results 
during a single visit. WHO currently promotes several good prac-
tice principles for simplified service delivery, including standardized 
algorithms, decentralized HCV testing and treatment, integration 
with harm-reduction services and task-shifting,16 but these prin-
ciples do not yet include the use of POC VL testing platforms. In 
addition, POC VL testing for HIV in adults and early infant diagno-
sis can provide same-day results and significant reductions in result 
turn-around times compared with centralized laboratory testing.18,19

The time between testing and treatment initiation was longest 
in arm 1 compared to arm 2. This may have been caused by several 
factors. Arm 1 participants were recruited earlier and at a faster rate 
than Arm 2 and 3. Therefore, more participants were recruited to 
arm 1 before the simplification of the Georgian National Treatment 
Committee in August 2018. The time from notification of results to 
treatment was significantly longer before the change for all three 
arms. Other factors such as seasonal migration out of the country 
for employment might have also contributed to the longer time to 
treatment initiation in arm 1. Additionally, participants in arm 1 may 
have postponed treatment initiation as they had heard that changes 
to policy would soon enable them to receive treatment direct at the 
HRS.

There were several improvements made to the care pathway 
of the national HCV programme during the course of this project. 
First, VL confirmation and the cost of any additional tests required 
prior to treatment were made free-of-charge nationwide. Second, TA
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the practice of genotype testing prior to treatment was discontin-
ued, removing an additional step in the cascade. Third, the process 
of central committee approval for treatment initiation was simplified 
and expedited. Finally, the capacity to initiate treatment at HRS was 
introduced in November 2019, with 20 participants receiving their 
treatment at on-site Xpert arm HRS.

There were several challenges that impacted this study. Most 
notably, the COVID-19 outbreak in Georgia affected all study arms, 
delaying treatment initiation and completion of SVR testing in some 
participants. Beyond the study cohort, COVID-19 has had a major 
impact on HRS. HCV RDT screening rates decreased nationally by 
48% between January and July 2020 in comparison with the same 
period in 2019 (168, 279 vs 270, 526), and the number of PWID who 
were enrolled in treatment during the same period also decreased, 
by 34% (202 vs 307).20

Our findings have important implications for the future scale-up 
of the Georgian national HCV programme, as well as for programmes 
in other eastern European countries where the PWID population is 
an important driver of HCV infections. The high level of participant 
retention and short turn-around times observed in the on-site Xpert 
and centralized HCVcAg arms have encouraged the national pro-
gramme to introduce blood draw at all HRS that do not have HCV 
POC VL testing platforms. Utilizing sample transport mechanisms 
via National Centers for Disease Control Georgia Regional Centers, 
centralized confirmation can be performed at the Lugar Center 
under the state HCV programme. At three of the four HRS sites in 
the on-site Xpert arm, the national programme now offers treatment 
integration (for non-cirrhotic patients) at the HRS, to provide a fully 
decentralized package of HCV service delivery.

This study had some important limitations, including non-random 
assignment of the HRS and heterogeneity between and within the 
study arms, such as the number of participants and sites, demo-
graphics, risk-factor profiles and HRS use by participants (Table 1), 
which may have resulted in some bias in the outcomes, including 
cascade retention and turn-around times. In addition, changes made 
to patient-care procedures during the study, as outlined above, may 
have biased or confounded the outcomes observed (eg treatment of 
some participants in the on-site Xpert arm at HRS towards the end 
of the study).

In conclusion, POC viraemia testing and blood draw on-site for 
HCVcAg testing resulted in a higher proportion of HCV-seropositive 
patients receiving viraemic testing within a shorter timeframe com-
pared with a referral for blood collection using the standard of care.
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