National Hepatitis C Elimination Program of Georgia
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HCV Epidemiology in Georgia
Georgia is a small Eastern European country (population: 3.7 million people) situated in the Caucasus between Russia and Turkey. The country has the fifth highest prevalence of hepatitis C in the world with an estimated 5.4% of adult population (150,000 persons) living with chronic HCV infection (Baliashvili et al. 2017; Gower et al. 2014). Studies in various populations show that people who inject drugs have highest anti-HCV prevalence of up to 70%, followed by people living with HIV (40%), people living with tuberculosis (21%) and others (Table 1). 

Table 1. Hepatitis C burden in various populations in Georgia

	Population
	Anti-HCV+
	HCV-RNA+

	General population of Georgia (Baliashvili et al. 2017)
	7.7%
	5.4%

	General population of capital city Tbilisi (Stvilia et al. 2006)
	6.7%
	N/A

	People who inject drugs (Shapatava et al. 2006) 
	68.8%
	N/A

	People who inject drugs (Chikovani et al. 2017)
	63.2%
	N/A

	Men who have sex with men (Tsereteli et al. 2015) 
	7.2%
	N/A

	People living with HIV (Chkhartishvili et al. 2017)
	40.3%
	34.3%

	People living with tuberculosis (Lomtadze et al. 2013)
	20.9%
	N/A

	Healthcare workers (Butsashvili et al. 2012)
	5.0%
	N/A


N/A – Not available 

According to the latest estimates, genotype 1 accounts for 41% of HCV infections in Georgia, followed by genotype 3 – 35% and genotype 2 – 24%. There have been temporal changes in genotype distribution over the last 15-year period with increase in genotype 3 infections, primarily attributable to injection drug use (Karchava et al. 2009; Sharvadze et al. 2008). Interestingly, sequencing studies indicate that majority (about 70%) of genotype 2 infections in Georgia are actually recombinant form (RF) 2k/1b and, thus may account for up to 18%  of all infections in the country (Karchava et al. 2015). This chimera virus possesses genotype 2 sequence in the structural and genotype 1 sequence in the non-structural region of the virus affecting response to antiviral therapy (Kalinina et al. 2002).



National Elimination Program
Georgia had been laying groundwork towards elimination for a long time through developing strong human and technical capacities, and through increasing access to HCV therapy. Over the years the Government of Georgia substantially stepped up its efforts against hepatitis C by implementing national programs such as free of charge hepatitis C treatment for HIV/HCV co-infection patients (implemented in collaboration with the Global Fund to Fight AIDS, TB and Malaria since 2011); free of charge hepatitis C treatment in the penitentiary system (2013) and negotiating 60% price reduction on combination of pegylated interferon and ribavirin for general population (2013). 

These efforts culminated with the launch of world’s first hepatitis C elimination program in April 2015  in partnership with U.S. Centers for Disease Control and Prevention (CDC) and commitment from Gilead Sciences to donate its direct acting antivirals (DAAs) to treat all Georgian living with HCV infection free of charge (Gvinjilia et al. 2016; Mitruka et al. 2015). Georgia has been chosen as a first model country for eliminating hepatitis C for several reasons, including:

· High prevalence of hepatitis and a small size of the country
· Strong political will and public support
· Strong technical and human capacities
· Existence of effective systems for implementing large-scale health programs
· Best practice experience in ensuring universal access to HIV and TB treatments

Combination of these factors strengthened by international partnership translated into successful roll-out of elimination program. Together with CDC, WHO and other international partners, Technical Advisory Group (TAG), represented by world’s leading experts, was established to guide implementation of the program. Based on TAG recommendations Georgia developed comprehensive strategic plan covering all key direction needed for eliminating hepatitis C by 2020, including advocacy and awareness; surveillance; prevention of transmission through blood safety, infections control and harm reduction; and screening, care and treatment. All these activities are implemented through either donor support or national allocations representing an example of an effective public–private partnership.

While Georgia’s approach builds on delivering comprehensive response to HCV, treatment remains the cornerstone of elimination program. The overall goal of the program is to eliminate hepatitis C primarily through identifying and treating all HCV positive persons strengthened by effective prevention interventions. 

Despite very high effectiveness of modern DAAs approaching 100% cure rates, complete eradication of HCV infection, similar to that of smallpox, is impossible and therefore Georgia set the goal for eliminating and not eradicating HCV. Although classical definition focuses on incidence (Dowdle 1998). Georgia’s HCV elimination goal was defined as 90% reduction in HCV prevalence from 5.4% to 0.5% (Ministry of Labour Health and Social Affairs of Georgia 2016).

To achieve the goal the strategy has set forth 90-95-95 targets to be reached by 2020: a) 90% of people living with HCV infection know their status; b) 95% of people aware of their status are treated for HCV infection; c) 95% of people treated for HCV infection are cured. 

Georgia’s elimination program envisages active case finding and treating all patients, regardless of degree of liver damage, in order to achieve maximum prevention effect. Also for achieving the elimination goal, all patients with virological failure are re-treated. 

Treatment component of the elimination program started in April 2015 with 4 specialty clinics delivering care in the capital city of Tbilisi and after 3 years this expanded to over 30 HCV care provider clinics countrywide. Decentralization process further continues through establishing HCV treatment capacities in primary healthcare clinics and harm reduction sites.

Successful treatment expansion was possible through dedicated human capacity strengthening program delivered by Liver Institute and Foundation for Education and Research (L.I.F.E.R.) and Project ECHO of the New Mexico University. 

National treatment protocols are developed in collaboration with leading international hepatologists and support simplified diagnostic and monitoring approaches. During the first year of the program sofosbuvir (SOF) was the only DAA available within the program, which was used in combination with ribavirin with or without pegylated interferon. Since March 2016 Gilead donates fixed dose combination of ledipasvir/sofosbuvir (LDV/SOF). Exclusive decision was made for the elimination program to recommend LDV/SOF for all genotypes including with or without ribavirin for genotype 1 and in combination with ribavirin for genotypes 2 and 3. 

Development of electronic health information systems has been essential part of elimination program. In 2015 national HCV treatment database was established, which is now modern web-based health information system connecting all HCV care providers countrywide. The database collects comprehensive case-based information, including demographic, laboratory and clinical data, on every person enrolled in elimination program using standardized protocol. Effective validation mechanisms are available to ensure that high quality data are captured. The database is the key source for monitoring treatment on individual and programmatic level, as well as for conducting research and for informing policies. In 2017 HCV screening database was launched to collect data from all sites providing HCV screening services in Georgia. The next step is to create unified system for hepatitis C elimination program integrated into the national e-health management system.









HCV Cascade and Treatment Outcomes

Figure 2 describes HCV care cascade as of March 31, 2018. After 3 years of program implementation 32.5% of estimated number of people with chronic HCV infection were diagnosed; 93% of those diagnosed started treatment and more than 98% of those assessed for sustained virologic response (SVR) cleared the virus thus already exceeding treatment related 95% targets. 

Figure 1. HCV Cascade as of March 31, 2018
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This cascade shows that success of the elimination program primarily depends on ability of the program to identify 90% of people living with HCV infection. Georgia responded to this challenge by scaling-up screening, including through healthcare-based and outreach activities.  As of March 31, 2018 over 974 thousand persons were screened for HCV (35% of adult population of Georgia). Analysis of the data showed the yield of screening efforts differs between various populations: the highest rate of anti-HCV positivity of 42% was observed in harm reduction services for people who injected rugs, while only 0.5% tested positive in antenatal clinics (Nasrullah et al. 2017b). This underlines the need for targeting services for those at highest risk of HCV infection. Together with international partners the Ministry of Health of Georgia takes efforts to introduce innovative and high-quality strategies to increase awareness and improve access to screening.

During the initial year of the program, treatment was prioritized for patients with advanced liver damage (≥F3 METAVIR fibrosis score or FIB-4 score >3.25). Treatment initiation criteria expanded in June 2016 to treat all patients regardless of liver damage status. This resulted in 300% increase in treatment initiation rates peaking with 4,552 persons starting treatment only in in August 2016. The rates declined afterwards and flattened at monthly rate of around 1,100 persons starting treatment in 2017. This reflects challenges in HCV case-finding, with engagement in treatment services clearly outpacing the rate of new diagnosis. 

Figure 2. Enrollment in HCV Treatment
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With regard to treatment outcomes, SVR rate among persons starting SOF-based regimen was 82.1%, persons failing on SOF were retreated with LDV/SOF achieving 99.2% cure rates, and persons receiving LDV/SOF as initial treatment reached SVR of 98.4%. High overall cure rates were achieved in all patients with and without advanced fibrosis (97.3% and 98.7% respectively, figure 3). Overall SVR rates did not differ by genotype – 98.5% in genotype 1, 98.3% in genotype 2 and 97.7% in genotype 3 (figure 3). The most importantly, high cure rates have been achieved without newer generation DAAs and with only LDV/SOF with or without ribavirin.

Figure 3. HCV Treatment Outcomes by Genotype and Liver Damage Status Among Persons Assessed for SVR, April 2015-March 2018
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High cure rate in genotype 1 patients in Georgian cohort is in line with previous findings from clinical trials and real-life studies demonstrating similar effectiveness of LDV/SOF (Afdhal et al. 2014a; Afdhal et al. 2014b; Lim et al. 2018; Tapper et al. 2017). 

LDV/SOF in combination with ribavirin proved to be highly effective in genotype 2 and 3 patients, and can be considered as pangenotypic combination at least in Georgian settings. SVR rates shown in elimination program are comparable or even higher than those achieved with newer generation DAAs (Foster et al. 2015; Zeuzem et al. 2018).  Over 98% effectiveness of LDV/SOF in genotype 2 patients can be explained by high prevalence of RF_2k/1b recombinant form in Georgia, which has been shown to respond well to genotype 1 specific treatment options including to LDV/SOF (Hedskog et al. 2015; Karchava et al. 2018). Impressive results were obtained in genotype 3 patients with 97.7% SVR rate. International experience of using LDV/SOF in genotype 3 is very limited, and in the few published studies SVR ranged between 78% to 91%, which is lower than Georgian experience (Dalgard et al. 2017; Gane et al. 2015; Ioannou et al. 2016).  

Achieving the Goal of Elimination

Georgian hepatitis C elimination program has made substantial progress since its initiation(Ministry of Labour Health and Social Affairs of Georgia et al. 2017). Over the first three years more than 45 thousand persons initiated treatment achieving cure in 98.2% of those assessed for SVR. Mathematical modeling study showed that these efforts already averted 2,500 HCV related deaths and 5,200 new HCV infections (Walker et al. 2017). 

Along with accomplishments formidable challenges remain and first and foremost this relates to HCV case finding. Most people living with HCV in Georgia still remain undiagnosed representing major obstacle for meeting 90-95-95 targets. In response Georgia is ramping up screening services along with expanding access to treatment through decentralization and integration in primary healthcare and harm reduction services. This is key for securing access to services for all and particularly for those vulnerable, such as people who inject drug.

The important feature of Georgia’s elimination program is that it hinges not only on seek, test and treat strategy, but proactively supports primary prevention through better infection control practices, blood safety and harm reduction. Such comprehensive approach puts the country on the right path to elimination goal. Continued governmental commitment, together with active engagement from civil society and productive international partnership, provides strong basis for sealing the success. Georgia’s hepatitis C elimination program will further evolve as innovative screening strategies, diagnostics, and prevention and treatment options are implemented, providing valuable lessons for the world (Nasrullah et al. 2017a).
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