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Abstract:
Background:  
Chronic hepatitis C virus infections poses a major global public health challenge, especially effecting resource-limited countries like Pakistan and spreading at a higher rate. Managing chronic HCV genotype 3 in low and middle-income regions remains a significant hurdle and requires further research.
Objectives:
The aim of this study is to assess the efficacy of a 12 week Sofosbuvir and Ribavirin combination therapy in achieving a rapid virological response (RVR) in patients infected with HCV genotype 3.
Materials & Methods: 
This prospective cohort study was carried out at Peshawar Institute of Medical Sciences Hayatabad Peshawar from June 2021 – June 2022. We included adult patients of both genders (14–75 years) with positive PCR for HCV-RNA infection. Follow-up PCR was done at 12 weeks. HCV genotyping was done before starting therapy. All those cases with recurrent HCV infection, decompensated cirrhosis, hepatocellular carcinoma, hypersensitivity to drugs or co-infections with other hepatic viruses were excluded. Data was collected about patient demographics, baseline PCR results, treatment protocols and follow-up PCR findings.

Results:
A total of 230 patients participated in the study consisting of 120 males (52.2%) and 110 females (47.8%). The patients' ages varied between 14 to 75 years, with a mean age of 40.02+13.09. About 228 patients who completed the 12-week follow-up, 222 (96.5%) achieved a rapid virological response (RVR) with undetectable viral RNA (<15 IU/ml).
Conclusion: 
The combination of Sofosbuvir and Ribavirin constitutes a cost-effective treatment for HCV genotype 3, showing a high clearance rate of viral RNA and insignificant side effects.
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Introduction:
Infections caused by HCV are a major global health issue, with roughly 170 to 200 million people affected worldwide 1,2,3 and about 350,000 die annually from liver disease. 4,5 If left untreated, chronic HCV infections can advance to severe liver conditions, including liver fibrosis, cirrhosis and hepatocellular carcinoma (HCC). 6, 7HCV is highly endemic in Pakistan, where an estimated 10–17 million people are affected. 4, 8 HCV has six genotypes with various subtypes. Genotype 3a is the most prevalent strain in Pakistan. 8,9,10,11 In one study from Pakistan the overall prevalence of HCV infection was 8.64%. 12 Understanding the epidemiology of HCV is critical in developing a cost-effective treatment strategy against HCV in order to achieve the World Health Organization global target of Hepatitis C Virus elimination by 2030. 13
Previously, interferon-based therapies were the primary treatment for HCV, but they had limited efficacy and many side effects. 14, 15 The launch of direct-acting antivirals (DAAs) such as Sofosbuvir has revolutionized HCV treatment, providing high cure rates with minimal side effects. 16  Sofosbuvir, a nucleotide polymerase inhibitor and Ribavirin, an antiviral agent, have been widely used in combination to treat genotype 3 infections. 17, 18 This study evaluates the effectiveness of these drugs combination in achieving rapid virological response (RVR) in a cohort of patients. 
The prevalence of HCV is particularly high in rural areas, and therefore, this study is based in the rural areas of the province of Khyber-Pakhtunkhwa. 19 In resource-constrained countries where HCV infections are very prevalent, Pakistan ranks No. 2 in such countries. 12 There is a paucity of research in this field, especially in the province of Khyber-Pakhtunkhwa. The target of this research is to present a treatment strategy for the underserved patients in our community that is cost-effective and has good efficacy with Sofosbuvir and Ribavirin for chronic HCV infection.
Materials and Methods:
Study Design and Setting: 
This prospective cohort study was carried out at Peshawar Institute of Medical Sciences Hayatabad, Peshawar, over a one year period (June 2021 – June 2022). Ethical approval was obtained before patient enrollment. This is a 2 stage observational cohort study. In the first stage, we evaluated the rapid virological response (RVR) to therapy with Sofosbuvir and Ribavirin by conducting an HCV-PCR test at 12 weeks. In second stage, we will assess the ETR (End Treatment Response by doing HCV-PCR at the conclusion of 24-weeks therapy). The Selection of patients was by consecutive sampling from the outpatient clinic with informed consent after fulfilling the inclusion criteria. All anti-HCV positive patients HCV-PCR and genotyping was done by a standard laboratory. Drugs were started according to Asian Pacific Association for the Study of Liver (APASL) guidelines, Sofosbuvir 400mg/day and Ribavirin on weight-based (1000mg in divided doses for weight < 75kg and 1200mgfor weight >75kg). All patients in this study were above 14 years, were treatment naive and had no ultrasound evidence of cirrhosis.
Patient Selection Criteria:
· Inclusion Criteria:
1) PCR-confirmed HCV genotype 3 infection
2) Age 14–75 years
3) No ultrasound abnormalities indicating cirrhosis (Child-Pugh Score A)
4) Treatment-naive patients


· Exclusion Criteria:
1) Cirrhosis (Child-Pugh Score B or worse)
2) Co-infection with hepatitis B or HIV
3) Prior HCV treatment history
4) Age below 14 years.
Treatment Protocol: 
Patients were administered Sofosbuvir (400 mg/day) and Ribavirin on weight-based (1000mg in divided doses for weight < 75kg and 1200mgfor weight >75kg) for a duration of 12-weeks. Treatment adherence was monitored at scheduled follow-ups.
Outcome Measures:
· Primary Outcome: RVR refers to the undetectable level of HCV RNA 12 weeks following the end of treatment. 
· Secondary Outcomes: Adverse events along with treatment tolerability.
Results:
Our study included 230 patients, of which 120 (52.2%) were males and 110(47.8%) were females. Participants had a mean age of 40.02+ 13.09 years (range: 14–75). There were 188(81.7%) patients below 50 years of age and the rest of 42(18.3%) were between 51 and 75 years. Of 230 patients, 2 were lost in the follow-up. Of the 228 participants who completed follow-up PCR testing at 12 weeks, 222 (96.5%) achieved RVR, thus demonstrating undetectable viral RNA levels. 6 patients had detectable viral RNA. We found no significant correlation between gender and treatment failure via chi-square analysis (p= 0.150).


Discussion:
In our observational cohort study, treatment was initiated with Sofosbuvir (400mg/day) and ribavirin (weight-based dosing) of treatment naive and non-cirrhotic chronic HCV genotype 3 patients. HCV infection is prevalent worldwide, especially in developing countries like Pakistan. Our study aims to analyze the efficiency of affordable and cost-efficient combination therapy for HCV infection and to minimize the complications of HCV like cirrhosis and hepatocellular carcinoma.
In our research, 230 participants were included, but 2 were lost in the follow-up. Of the 228 participants who completed the follow-up visits, 222 patients showed a very rapid fall in HCV-RNA level. In this study, we achieved RVR of 96.5%, which is very encouraging and is in agreement with other local and international studies. 20 In one local study by Jawad et al 21, the RVR was reported 97% and in one Scandinavian HCV genotype 3 treatment study RVR at 12 weeks, the response rate was 96%. 22 In another study by Abbasi MH et al., the RVR was reported as 95.4%. 23 These results are comparable to our study. Few other local studies have reported RVR at 12 weeks of treatment ranging from 98-100%. 24,25,26,27,28,29,30 In ELECTRON study the RVR response rate of HCV genotype 3 was reported at 100%. 19 In another international study by Stefan et al., the RVR response was achieved at 98%. 31 These findings are comparable and slightly better than our results. Some of the other four local studies have reported the RVR response of 85%, 80%, 90.33% and 93.9% respectively. 32,33,34,35 In another international study from Japan the RVR response rate for HCV genotype 3 at 12 weeks was reported as 83.7%. 36 These results are slightly inferior to our study findings. This study highlights the effectiveness of Sofosbuvir-Ribavirin in treating HCV genotype 3 with an RVR rate of 96.5%. These findings are consistent with the global research findings showing high success rates for this regimen. Compared to previous interferon-based therapies, Sofosbuvir-Ribavirin offers superior efficacy and better tolerability. The few cases of treatment failure may be attributed to adherence issues or resistance-associated variants (RAVs). Further research should explore these factors to optimize treatment success. 
Regarding the treatment of HCV-genotype 3 our study results are quite encouraging. Regarding the safety concerns of Sofosbuvir and Ribavirin combination therapy, no serious side effects were observed during the study period. Few of the patients reported only minimal headache, fatigue, myalgias and weakness which were easily managed without any difficulty. None of the study patients required blood transfusion.
Conclusion:
Our findings indicates that paired use of Sofosbuvir and Ribavirin proves as a highly effective treatment for chronic HCV genotype 3 infection. With a 96.5% RVR rate this regimen is well-tolerated and suitable for widespread use in resource-limited settings. Moreover it is safe without any major side effects.
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