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Background: 
Hepatitis C virus (HCV) infection is a major public health problem with more than 100 million people worldwide having been exposed [1] [2]. It disproportionately affects vulnerable and socially marginalized populations in low- and middle-income countries (LMICs), including persons who inject drugs (PWID) and HIV and TB co-infected patients [1]. Clinical symptoms in most cases are non-specific and mild, and as a result most people infected with HCV do not seek care.  If untreated, 55% to 85% of those infected will progress to chronic disease, potentially leading to cirrhosis, hepatocellular carcinoma, and liver failure. 
Georgia, a middle income country with an estimated population of 3.7 million people, is among the highest burden countries, with an HCV prevalence of 6.7% in the general population. Circulating HCV genotypes in the Georgian population include genotypes 1, 2 and 3 [3] [4] [5]. The burden of disease is largely associated with unsafe injections among persons who inject drugs (PWID) and inadequate infection control in health care settings [6]. The number of PWID has increased from 40,000 in 2009 [7] to 49,700 in 2015, and this group is disproportionately affected by HCV. Several studies conducted in 2001-2006 estimated the prevalence of HCV among PWID to be between 50% and 70% [8] [3] [9]. A more recent study placed the prevalence at 91.9%, although this could be an overestimate due to acknowledged selection bias [10]. Despite the high prevalence, many PWID remain unaware of their HCV infection status, and their HCV testing and treatment options largely because of poor health seeking behaviour and limited access to services. 
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In line with the (WHO) HCV elimination targets, Georgia embarked on an HCV elimination programme in 2015. The programme is prioritizing HCV control and prevention activities [6]. Georgia`s small population, availability of DAAs, and government commitment provide a unique opportunity to eliminate HCV infection. The programme initially prioritized treatment of individuals with advanced disease (Phase 1). However, a large proportion of infected persons remain unaware of their infection and are not currently accessing care and treatment. The second phase of the programme, therefore, aims to expand the treatment more widely to those infected with HCV, using a simplified service delivery approach for an estimated 400,000 patients.

By September, 2016, a total of 30,053 HCV infected persons have registered for the programme reflecting 7.5% of those estimated to be infected. Of those who registered, 19,338 (64.3%) started treatment, and 9,668 patients (50.0% of those who started treatment) completed HCV treatment; 4,064 of those treated had a NAT test done 12 weeks after completion of treatment, of whom 3,250 (80.0%) had no detectable virus. Additional efforts are needed to accelerate HCV elimination in Georgia such as identifying the infectious cases and targeting groups at high risk of infection (i.e. PWID) for test and treat strategies. 
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The ultimate goal of HCV screening for high-risk populations, such as PWID, is to identify those with active infection, link them to care, and provide them with effective treatment to cure their infection. Successfully achieving this goal can reduce HCV morbidity, mortality and ongoing transmission. However, there are multiple steps along the HCV care cascade (Figure 1) where individual and structural barriers could prevent infected individuals from completing the process.  If Georgia is to achieve its ambitious targets for HCV elimination [6], these barriers need to be defined and interventions must be developed to overcome them. To identify the gaps along the care cascade and inform the development of interventions, a cohort of PWID from HRSs in Georgia will be enrolled at the time they test anti-HCV-positive and followed to measure the proportion that advance to each step of the cascade toward completion of treatment (Primary Objective 1.1). 	

A major step in identifying HCV infected individuals in Georgia has already been implemented by providing rapid anti-HCV testing for PWID at HRS.  However, access to HCV viremia testing remains limited as PWID must be referred to treatment centres for testing and have to pay for the test. While transportation, time and cost are purported barriers to testing, no data exist regarding the magnitude of these barriers. Therefore, this study will compare three different approaches to testing and providing test results for HCV viremia among PWID who initially test anti-HCV-positive at an HRS. 
We hypothesize that improving access to viremia testing improves linkage to care and reduces loss to follow-up among those who screen anti-HCV-positive. 
This study will evaluate two novel approaches to improve access to HCV viremia testing. Both approaches are “HRS-based” because HCV viremia testing will be initiated and test results will be provided at the HRSs. These approaches will be compared to the current standard of care (control) in which anti-HCV-positive individuals must travel to a HCV treatment centre for HCV viremia testing. The findings of this study will inform decisions on the use and scale-up of HRS-based HCV viremia testing as alternatives to the current standard of care. 
Furthermore, the study will observe participants who enter into care, overall and by study arm at each point in the care cascade. Since the proportion of PWID advancing to each stage of the HCV care cascade in Georgia is currently unknown, this study will measure these proportions (Primary Objective 1.1). Likewise, the lack of prior cascade data precluded estimation of sample sizes required to address the secondary objectives. Regardless of whether the study has sufficient power to test all of the secondary objectives, the point estimates obtained overall and by study arm will be informative and will be useful for planning future studies. Figure 1 shows the HCV care cascade and the various points along the cascade that will be addressed by the study

The name of the study is Feasibility, acceptability, effectiveness and cost-analysis of models of HCV viremia testing for confirmation and cure among people who inject drugs in Georgia
The study will be nested in the project. 
Primary objectives:
1.1. To characterize the HCV care cascade for PWID identified through HRSs in Georgia, and quantify the proportion that go through each step in the cascade. 
1.2. To determine whether the proportion of participants who receive results of HCV viremia testing differs between HRS-based testing (either decentralized HCV RNA testing, or centralized HCVcAg testing) and referral-based testing [standard of care (SOC)] among PWID who test anti-HCV-positive at an HRS.
Secondary objectives:
2.1. To determine whether the proportion of anti-HCV positive PWID who agree to HCV viremia testing differs by testing approach.
2.2. To determine the proportion of participants diagnosed with active HCV disease who initiate HCV treatment.
2.3. To determine whether the proportion of participants who receive results of HCV viremia testing differs between the two HRS-based testing (decentralized HCV RNA vs centralized HCVcAg testing) among PWID who test anti-HCV positive at an HRS.
2.4. To estimate and compare costs of HCV viremia testing approaches (either decentralized HCV RNA testing or centralized HCVcAg testing versus referral-based approach and decentralized HCV RNA testing versus centralized HCVcAg testing).
2.5. To assess the feasibility of HCV viremia testing approaches by examining process, logistics and site capacity to provide the test 
2.6. To evaluate the acceptability of HCV viremia testing approaches among health care workers and PWID.
To evaluate the impact of out-of-pocket costs on patient willingness to get HCV viremia testing at an HRS among anti-HCV-positive PWID.

Study design - A non-randomised interventional study at eight Harm Reduction Sites (HRSs) in Georgia.
Six HRSs will provide HCV viremia testing on-site using one of two approaches as follows:
· Arm 1 (Intervention A): 4 sites will conduct blood draw and point-of-service (decentralized) HCV RNA testing, and results will be provided at the HRS on the same or the following day. 
· Arm 2 (Intervention B): 2 sites will collect blood samples on site and transport them to a reference (centralized) laboratory (Lugar Centre) for HCVcAg testing. Results will be provided at a follow-up visit to the HRS as soon as results are available.
Two HRSs will refer patients off-site for testing (current standard of care):
· Arm 3 (Control): anti-HCV positive patients will be referred to HCV treatment centres for HCV RNA testing, and results will be provided at a follow-up visit to the treatment centre.  

Study sites: Eight HRSs in cities in Georgia with high prevalence of HCV and within 60kms from an HCV treatment centre.
Study population: 
1. PWID attending HRS for care and/or needle provision. 
2. HRS staff involved in HCV testing and care. 
Laboratory staff performing HCV viremia testing at HRSs, Lugar Centre and Treatment Centres.

Eligibility criteria: 
1. PWID attending HRS for care and/or needle provision 
Inclusion criteria
· Any history of injection drug use (IDU) 
· Age ≥18 years 
· Anti-HCV-positive on rapid diagnostic test (RDT) 
· Eligible for the Georgia HCV State Program
· Living in the catchment area served by the HRS
· No plans to move out of the catchment area within 6 months of enrolment into the study. 
· Able and willing to give informed consent
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· Tested HCV RNA positive from April 2015, when Georgia HCV programme was launched
· Pregnancy (self-report)
· Currently on treatment for hepatitis C
· Unable to provide a blood sample
HIV status is not an exclusion criteria.
2. HRS staff involved in HCV testing and care :
Inclusion criteria 
· Provide HCV services at HRS from screening through linkage to care. 
3. Laboratory staff at HRS, Lugar Centre and Treatment Centres.
 Inclusion criteria 
· Perform  HCV viremia testing.

Study procedures: 
Enrolment visit
Individuals presenting at HRSs will be offered anti-HCV screening as per current practice at the sites. The HRS staff will refer individuals who screen anti-HCV positive to study staff for study specific procedures. 
Informed consent will be obtained from participants, to confirm eligibility for the study, and if eligible, to conduct interviews, collect blood for HCV viremia testing (Arms 1 and 2) and access medical records. 
· At the 4 HRS sites implementing decentralized testing (Arm 1), testing will be done using Xpert® HCV Viral Load assay. 
· At the 2 HRS sites implementing centralized HCVcAg testing (Arm 2), plasma samples will be collected and sent from the HRS to Lugar Centre for testing, and participants will be scheduled to return to the HRS at a later date for test results. 
· At the 2 HRSs implementing standard of care (Arm 3), anti-HCV positive participants will be referred to a treatment centre for viral load testing, where they will have blood drawn on the first visit and return to the treatment centre for results at a subsequent visit. 
For each study arm, data on demographics, medical history, and potential risk factors for HCV and not linking into HCV care will be collected through participant interviews. Further management of participants with a positive confirmatory test will be done following current standard of care in all three study arms.
Follow-up visits
Participants will have a study follow-up questionnaire administered between 4-8 weeks after HCV viremia testing, to assess perceptions on HCV testing. Participants will also be asked to return to the study sites where they were enrolled 6 months after enrolment, for a brief follow-up interview to determine the number of steps they completed along the HCV care cascade and identify potential barriers to care. 
Along the cascade of care, indicators of feasibility, acceptability, effectiveness and costs of the three testing approaches will be measured and documented by the study teams. Medical record reviews will be done by study teams for all participants to obtain additional information and verify self-reports about access and utilization of services along the HCV care cascade. The record review will be done at regular time points during the study and where needed 12 months post enrolment to ensure completeness of data.
Provider surveys 
Surveys will be done with clinical staff at HRSs and laboratory staff at HRSs, Lugar Centre and HCV treatment centres to assess acceptability of the three HCV viremia testing approaches and the impact on workflow. 	

Sample size: 620 anti-HCV-positive individuals per arm, for total of 1860 participants.	
Duration of the study is 12-14 months. 
Total approximately 10 500 PWID will undergo confirmatory testing within pilot project. 
1860 of those will undergo confirmatory testing within the study. 

