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Abstract: Egypt is one of the largest epidemic areas of hepatitis C virus (HCV) in the world. Its 

prevalent genotype is 4 with a majority of subtype 4a. In 2013, the Food and Drug 

Administration approved a new direct-acting antiviral drug (sofosbuvir) to treat patients with 

chronic HCV infection. In Egypt, the patients are already being treated with sofosbuvir in 

conjunction with ribavirin and pegylated interferon alfa-2a (PEG-IFNα-2a) for 12 weeks since 

2015. The present study was planned to explain the efficacy of this treatment regimen against the 

HCV genotype 4a in Egyptian patients.  In this population-based study, serum samples were 

biochemically analyzed, and the HCV RNA levels were quantified. The sustained virological 

response (SVR) was achieved following the treatment regimen. The multivariable analysis 

recognized viral level of viremia and alanine aminotransferase and aspartate aminotransferase 

levels affecting the virological response in patients infected with high viral load of HCV. Finally, 

these results concluded that sofosbuvir with ribavirin are highly efficient in HCV Egyptian 

patients where a high SVR was achieved. 
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1. INTRODUCTION 
        Hepatitis C virus (HCV) infection is a blood borne disease through direct contact with 

infectious blood (transfusions) or indirect via contaminated material (unsafe injections and 

medical procedures) (1). The worldwide spread of the virus and leading to a major global health 

problem in most countries, especially developing countries (2). HCV is a member of Hepacivirus 

genus within the family Flaviviridae and HCV has a linear, positive single stranded RNA that 

encodes a large polyprotein, which is subsequently processed into 10 structural and nonstructural 

proteins (3).  Hepatitis C acute infection leads to chronic carriage in 70—80% of cases with the 

risk of development of complications such as cirrhosis and cancer.  The estimated worldwide 

prevalence of HCV is 2%, or approximately 185 million people (1). Endemic areas of the world 

such as North Africa, the Eastern Mediterranean, Central and South Asia, as well as China have 

higher prevalence rates, ranging from 3 to 4.5%. Other countries in these regions, such as Egypt, 

Pakistan and Mongolia, even have prevalence rates estimated to be higher than 10% (4). In the 

USA, the CDC estimates that 2.7–3.9 million people are chronically infected with hepatitis C (5). 

About 20–25% of patients with chronic hepatitis C infection can develop cirrhosis leading to 

complications such as hepatocellular carcinoma (HCC), the potential burden of HCV can be 

substantial (6). In fact, HCV infection is already associated with higher all-cause mortality (1). 

Furthermore, despite a decrease in the incidence of new HCV infections, the incidence of HCV-

related cirrhosis, its complications and associated societal costs are expected to increase in the 

upcoming decades (3). The development of tools for an easy screening of populations, and of 

effective treatments have open the way to high-impact interventions aiming at reducing the 

burden of the disease and finally leading to the elimination of viral hepatitis as a public health 

threat by 2030 (7). Understanding the structure and life cycle of hepatitis C virus (HCV) and to 

develop specific medications targeting different viral proteins such as NS3/4A protease, NS5B 

polymerase, and NS5A replication complex. To discovery of direct acting antiviral agents (DAAs) 

represented a revolution in the management of chronic hepatitis C virus infection (4). The 

pipeline of treatment regimens included combining interferon with DAAs with or without 

Ribavirin. Later on, interferon-free regimens were introduced through combining different classes 

of DAAs together (8). Daclatasvir is an NS5A inhibitor with pangenotypic activity that is 

effective against the six major HCV genotype with a pharmacokinetic profile permitting once-

daily dosing. For prevention of emergence of resistant infections, an appropriate dose of 

Daclatasvir in combination with other suitable DAAs is recommended (4). Sofosbuvir is another 

pangenotypic oral NS5B inhibitor with once-daily dosing that is both effective and tolerable. This 

study aimed to evaluate the anti-viral efficacy of Sofosbuvir with Ribavirin therapy for 12 weeks 

against the hepatitis C virus and adopt the pretreatment predictor factors of virological response 

to Sofosbuvir with Ribavirin for 12 weeks.  

 

2. MATERIALS AND METHODS 

Patient characteristics: 

     A total of 100 patients with HCV infection were selected to join this study, after the 

approval of Ethics Committee of the University, and the study procedures were explained 

to all patients, and a written informed consent was obtained from them. The diagnosis of 

HCV was relied on anti-HCV antibody and HCV-RNA detection. The exclusion criteria 

were any systemic conditions such as liver diseases that could affect the progression of 

HCV diseases. Blood samples were obtained from all patients, centrifuged, and then 

stored at −20 ℃ until measurements. Baseline laboratory studies were done including 

aminotransferase (ALT), aspartate aminotransferase (AST), albumin, bilirubin, platelets 

count, and hemoglobin. A quantitative measurement serum load of HCV was performed 
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by real time PCR (COBAS® TaqMan® HCV Test v2.0, Roche Molecular Diagnostics, 

Germany), and it was repeated at the end of treatment, and 12 weeks after treatment to 

detect Sustained virological response (SVR).The Patient Profile and laboratory data of 

100 patients infected with HCV collected at the beginning of the treatment for all patients 

are summarized in Table 1. 

 

Table (1): Patient Profile and laboratory data of 100 patients infected with HCV:  

 

n=number of patients        SD= Standard deviation               SE= Standard error 

 

Treatment of HCV protocol  

All included patients received ribavirin tablet administered at 600mg twice daily and a 

Sovaldi® tablet (sofosbuvir) administered at 400 mg once a day, orally for 1 month, and 

12 weeks follow up program. During treatment, they were closely monitored by 

laboratory studies including SGPT, SGOT, HB, Platelets, and PCR. Sustained virological 

response (SVR) was defined as undetectable levels of HCV RNA after the end of the 

treatment course (12 weeks) and during the follow up period (12 weeks after the end of 

treatment course). The Patient Profile and laboratory data of 100 patients infected with 

HCV collected after 12 week of the treatment and during follow up for all patients are 

summarized in Table 2, and Table 3, respectively.  

Molecular Detection of HCV 

The extraction kits contents were leaved at room temperature before using. After that, 

200 µl of the sample, 300 µl of the lysis buffer, and 10 µl RNA/ DNA internal control 

were added to 1.5 tubes. The suspension was vortexed for 5 min. Then, 400 µl of the 

precipitation was added, and vortexed for 5 sec. The sample was transferred on spin filter, 

and incubated for 30 sec. After that, the mixture was centrifuged at 13, 000 rpm for 3 min.  

The filtrate solution was discarded. After that, 500 µl of Wash 1 was added, and then 

centrifuged at 12, 000 rpm for 1 min. The filtrate solution was discarded, and 300 µl of 

Wash 2 was added, and then centrifuged at 12,000 rpm for 1 min. After that, the filtrate 
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solution was discarded, and then centrifuged at 13,000 rpm for 5 min. The receiver tube 

was discarded, and the spin filter was transferred into dissolving tube.  50 µl of the 

dissolving buffer was added, and incubated for 3 min. After that, the mixture was 

centrifuged at 11,000 rpm for 1 min. Then, the dissolving was transferred into storage 

tube, and the tubes were taken for the PCR. The yields were stored at - 20 ℃.  

 

Table 2: patient Profile and laboratory data of 100 patients after treatment  

 

 

Table 3: Patient Profile and laboratory data of 100 patients during follow-up 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data analysis and statistics 
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The analysis of the data was carried out in the R environment for statistical computing 

and visualization, which is an open-source dialect of the S statistical computing language, 

and were, expressed the mean ± standard deviation (SD) or percentage (%). For 

normality investigation, the Shapiro–Wilks test was used for numerical data, and the Chi-

square test (χ2) was used for categorical data. The means of samples with normal 

distribution and of sufficient size were compared by Student’s t test and one-way 

ANOVA. Differences between abnormal scatterings and the medians were compared by 

Mann-Whitney U and Kruskal-Wallis test. A p value < 0.05 was considered significance. 

 

3. RESULTS 

Patient characteristics: 

        In this study, a total of 100 patients infected with HCV were included, treatment eligible 

group started ribavirin tablet administered at 600mg twice daily and a Sovaldi® tablet 

(sofosbuvir) administered at 400 mg once a day, orally for 1 month, and follow- up for 12 month 

(Tables 4, 5). The results in Table 4 and Figure 1 demonstrate the overall SGPT factor before 

and after treatment. There was significant difference between pre- and post-treatment groups as 

the mean value of pre-treatment was (50.34±39.32) and for post-treatment was (35.50± 12.98) 

where P-value was (0.0004). As well as the results in (Table 4 and Figure 2) show the SGOT 

before and after treatment.  Also, there was significant difference between pre and post-treatment 

groups as the mean value of pre-treatment was (44.01±28.75) and for post-treatment was (32.79 

± 11.96) where P-value was (0.0004).Within the 100 patients who completed 12 weeks of 

treatment, 99 patients (99%) achieved SVR (negative PCR at week 12 following end of 

treatment), while only 1 patient (1%) show Non-SVR (Non- sustained virological response, and 

was scheduled for retreatment in the non-responders clinic (Figure 3). Neither HB nor platelets 

nor pretreatment biochemical profile showed any statistically significant correlation with 

treatment outcome (Table 4).  As shown in Figure 4 pretreatment HB showed a mean value of 

(13.44±1.98), while post-treatment HB showed a mean value of (13.15±1.45), where P-value 

was (0.22). As shown in Figure (5), Pretreatment PLT showed a mean value of (12.24 ±0.38), 

while post-treatment AST showed a mean value of (12.19 ±0.36), where P-value was (0.28). 

 

Table (4): pre-and post-treatment mean values of profile and laboratory data in 100 

patients infected with HCV-4. 
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Predictive factors associated with SVR in the multivariable analysis: 

The data of all 100 patients were analyzed to determine the factors that could predict SVR.   

Multi variable analysis identified three parameters that could independently influence SVR. 

These parameters were SGPT (p = 0.002), SGOT (p = 0.01), and HB (0.02) as shown in (Table 

6 and Figure 6). 

 

Table (5):  Mean values of profile and laboratory data in 100 patients after treatment for 1 

month and after 12 weeks follow up. 

 

Table (6): Factors associated with SVR to sofosbuvir with ribavirin therapy for 12 weeks in 

100 patients infected with HCV identified by the multivariate analysis. 

 

 

 

 

 

 

 

 

There was a significant difference in SGPT, SGOT, PCR result, and PLT (p < 0.05), while 

there was no significant difference in HB values (p = 0.56). 
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Figure (1): Mean values of SGPT pre- and post-treatment within patients.  

 

 

 

 

 

 

 

Figure (2): Mean values of SGOT pre- and post-treatment within patients.  

 

 

 

 

 

 

 

 

 

 

Figure (3):  The PCR results before and after treatment within patients. The arrow refers 

to the Non- SVR patients who did not achieve response to the treatment.  
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Figure (4): shows levels of HB pre- and post-treatment within patients.  

 

 

 

 

 

 

 

 

 

Figure (5): Mean values of Platelets pre- and post-treatment within patients. 

 

 

 

 

 

 

 

 

 

 

 

Figure (6): residual plot (test linearity assumption), x: is a predicted value, y is residual error 
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4. DISCUSSION 

 

HCV prevalence differs among geographic regions. Egypt has the highest prevalence of 

HCV in the world. HCV type 4 is the main genotype found in Egypt with a prevalence of 

subtype 4a (1). In 2013, the FDA approved sofosbuvir for treating chronic HCV infection of 

genotypes 1, 2, 3 and 4 in combination with RBV and PEG-IFNα-2a to shorten the courses of 

therapy (9). Therefore, this study, which included 100 patients chronically infected with HCV 

with a high viral load that received sofosbuvir and ribivirin combination therapy for 12 weeks 

was conducted to assess the treatment efficacy and determine the pretreatment predictive 

factors to reduce the therapeutic burdens of the previous treatment regimes. The virological 

response to the combination therapy in the present study was evaluated in all 100 patients with 

chronic HCV infections. SVR was achieved in 94 of the 100 patients (94%). In addition, NRV 

was achieved in 6 patients (6%). As well as other studies recorded that the infected patients 

SVR12 rates were 90-97% in their clinical trials after the triple therapy with sofobuvir or PEG-

IFN or ribivirin (10, 11). A significant difference was shown between the NVR and SVR 

groups regarding the level of viremia (after 4 weeks from the beginning and at the end of 

treatment course). These results are consistent with Kowdley et al. (12) who reported that a 

dose of 400 mg of sofosbuvir is most effective with treatment duration ranging from 12-24 

weeks, in various combinations of PEG-IFN and RBV in phase 2 clinical trials. Besides this, 

there could also be treatment-related factors such as treatment duration and drug dose. Using 

multivariable analysis, the present study identified some viral- (level of viremia) and host-

related factors (ALT and AST levels) influencing the SVR in 12-week combination therapy in 

HCV infected patients and a high viral load. The identification of these viral and host factors 

before the start of the combination therapy should help design better therapeutic regimens and 

reduce the therapeutic burdens including the high cost and possible side effects especially when 

used long enough to achieve a high SVR (13) 

 

5. CONCLUSIONS 

 

Overall, our results proved that the efficacy of sofosbuvir and ribivin combination therapy in 

HCV Egyptian patients was high where it attained high SVR rates (94%).  
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