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Methods: Treatment-naive and previously treated patients with
genotype 4 HCV were randomly allocated in a 1:1 ratio to receive
sofosbuvir 400 mg and weight-based ribavirin, for 24 weeks. The
primary efficacy endpoint was the proportion of patients with
sustained virologic response (HCV RNA <25 IU/ml) 12 weeks after
cessation of therapy (SVR12).

Results: treatment-naive and previously treated patients were enrolled
and treated for 24 weeks SVR12 was achieved by 68% of patients in
the 24-week group. The most common adverse events were headache,
insomnia, and fatigue. No patient discontinued treatment due to an
adverse event.

Conclusions:The findings from the present study suggest that 24
weeks of sofosbuvir plus ribavirin is an efficacious and well tolerated
treatment in patients with HCV genotype 4 infection.
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Introduction:-
The genotype 4 strain of the hepatitis C virus (HCV) accounts for approximately 20% of all cases of chronic HCV
infection worldwide) Khattab et al. J Hepatol 2011).

In Egypt, where an estimated 15% of the population may have chronic hepatitis C, over 90% of the infections have
been reported to be HCV genotype 4 ( Khattab et al., 2011). (Guerra J et al., J Viral Hepat 2012). The spread of
chronic HCV infection in Egypt is thought to be largely due to needle re-use during mass-treatment programs for
schistosomiasis during the late 1950s through the early 1980s ( Frank C, Khattab MA et al 2000 -rao MR, et al.
2002) [epub]. Unfortunately, transmission continues to occur, primarily through iatrogenic sources, such as blood
transfusions, injections, and dental care (Khattab MA et al 2011, Wantuck JM et al 2014). HCV genotype 4 is
also the most common genotype in other parts of the Middle East and Africa, and its prevalence is increasing in
Europe and parts of North America where it has been associated with immigration and intravenous drug use
(Khattab MA et al 2011) Until recently, the standard of care for genotype 4 HCV in the United States and Europe
has been pegylated interferon (PeglFNa) with ribavirin (RBV) for 24 to 48 weeks, depending on virologic response
(Khattab MA et al 2011). Treatment-naive patients receiving this regimen have sustained virologic response (SVR)
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rates of 43% to 70 %(Khattab MA et al 2011,Wantuck JM et al 2014,Esmat G et al 2012). New regimens
involving direct-acting antiviral agents (DAAS) have recently been approved for the treatment of genotype 4 HCV.
These regimens appear to offer improved rates of SVR in treatment-naive and previously treated patients with
genotype 4 HCV. One of the newly approved DAAs indicated for the treatment of genotype 4 HCV is sofosbuvir
(Gilead Sciences, Inc., Foster City, California, USA), an oral, HCV-specific NS5B nucleotide polymerase inhibitor
with demonstrated clinical efficacy in patients with genotype 1 to 6 HCV (Lawitz E et al 2013, Jacobson IM et al
2013).

The current hepatitis C treatment guidelines for treatment of genotype 4 HCV issued by the American Association
for the Study of Liver Diseases (AASLD), European Association for the Study of the Liver (EASL), and World
Health Organization (WHO) include sofosbuvir administered in combination with PeglFNa and RBV for 12 weeks
or an interferon-free regimen of sofosbuvir in combination with RBV for 24 weeks (AASLD et al 2014 -EASL ET
AL 2014).

The development of an interferon-free regimen for genotype 4 HCV infection has the potential to significantly
impact the incidence, prevalence, and overall burden of HCV, particularly in Egypt, where the prevalence of
genotype 4 HCV is so high. For many, treatment with interferon-containing regimen is impossible, undesirable, or
insufficiently efficacious. Elimination of interferon from the treatment regimen may reduce the required frequency
of safety monitoring, and facilitate treatment of chronic hepatitis C in rural areas, which in Egypt have higher
prevalence rates than the national average (Guerra J et al 2012).We have afforded the opportunity to perform a
pilot study of an interferon-free regimen containing sofosbuvir plus RBV for 24 week in treatment-naive and
treatment-experienced Egyptian patients with HCV genotype 4 infection.

Material and Methods:-

Patients:-

Patients were screened and enrolled in this studyatshebinelkomeducational hospital at the interferon and treatment of
hepatic viruses unit.

Patients were required to be at least 18 years of age with chronic genotype 4 HCVinfection with a serum HCV
RNA is positive.

The age of naive patient ranged from 36-61 (mean £SD= 46.33+6.91) while the age of experienced patients ranged
from 35-59 (mean +SD= 49.07+ 7.01). The majority were males for both groups 80% and 73.33%.

Study design:-

Patients were randomly assigned in a 1:1 ratio to receive treatment with sofosbuvirplus RBV for 24 weeks. .
Sofosbuvir was given orally at a dose of 400 mg once daily, and weight-based RBV was given orally as a divided
weight-based daily dose (1000 mg for patients with body weight <75 kg and 1200 mg with body weight P75 mg).
RBV dose adjustment was permitted according to prescribing instructions. Use of growth factors was not permitted.

Statistical assessments:-
The primary efficacy endpoint was the proportion of all randomized patients whoachieved a sustained virologic
response 12 weeks after the end of treatment (SVR12).

In the primary efficacy analysis, SVR12 rates were calculated for each treatment group, No statistical hypothesis
testing was performed.
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Results:-

Table 1:-Characteristics of the studied groups.

variables Naive patients Experienced Significance test
(n =15) (n=15)
no % No % p- value
Sex:
males 12 80 11 73.33 X°=0.186
Females 3 20 4 26.67 P=0.666
NS
Age(years):
35- 3 (20%) 1(6.6%) t-test=1.068
40- 7(46.7%) 6(40%)
50- 5(33.3% 8(53.34) p=0.295
Range 36-61 35-59 NS
Mean+SD 46.3346.914 49.07+ 7.106

Table (1): shows the characteristics of the studied naive and experienced patients as regards age and sex. It shows
that the age of naive patient ranged from 36-61

(Mean +SD= 46.33+6.91) while the age of experienced patients ranged from 35-59

(Mean +SD= 49.07+ 7.01) .the majority were males for both groups 80% and 73.33%

Fig (1): Pie chart for sex frequency of Naive patients

This chart show that the majority of naive patients are males which represent 80% while females represent 20%

Fig (2): Pie chart for sex frequency of experienced patients

This chart show that the majority of experienced patients are males which represent 73% while females represent
27%

Fig (3): bar chart for sex distribution of the studied groups

Table2:-Comparison between Naive andexperienced treatmentpatients as regard ALT.

ALT significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 22-200 9-121 1.878 0.071
Mean £ SD 87.8 £ 53.45 57.867+ 30.863

Table (2) shows the comparison between Naive and experienced patients as regards their mean + standard deviation
for ALT. it shows that level of ALT ranged 22-200 for Naive with mean + SD equal to 87.8+ 53.45 while the level
for experienced ones ranged from 9-121 with mean + standard deviation equal to 57.87+30.87. the difference
between both groups was not significant statistically ( p= 0.071)

Fig(4): Bar chart for Mean £ SD of ALT of the studied groups

Table3:-Comparison between Naive andexperienced treatmentpatients as regard AST.

AST significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 24 - 249 36 - 156 0.190 0.851
Mean + SD 89.00+ 60.48 85.47+ 39.03
Table (3)  shows the comparison between Naive and experienced patients as regards their mean * standard

deviation for AST. It shows that level of AST ranged 24 - 249 for Naive with mean + SD equal to 89.00+ 60.48
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while the level for experienced ones ranged from 36 - 156 with mean * standard deviation equal to 85.47+ 39.03.
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The difference between both groups was not significant statistically (p= 0.851)

Fig (5): Bar chart for Mean £ SD of AST of the studied groups
Table5:-Comparison between Naive andexperienced treatmentpatients as regard total serum bilirubin.

Total serum bilirubin

Significance test

Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 0.86 - 2.6 0.6-3.3 0.612 0.545
Mean + SD 1.462+ 0.468 1.309+0.845

Fig (6): Bar chart for Mean £ SD of total bilirubin of the studied groups
Table5:-Comparison between Naive andexperienced treatmentpatients as regard serum albumen

Serum albumen

Significance test

Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 3.2-46 2.5-4.4 0.629 0.535
Mean £ SD 3.7134+0.346 3.613+0.497

Fig (7): Bar chart for Mean £ SD of serum albumen of the studied groups

Table6:-Comparison between Naive andexperienced treatmentpatients as regard PC.

PC significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 56 - 88 55 - 100 1.935 0.063
Mean + SD 73.667+9.049 81.667+ 13.211

Fig (8): Bar chart for Mean + SD of PC of the studied groups

Table7:-Comparison between Naive andexperienced treatmentpatients as regard INR.

INR significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 1-14 1-1.98 0.235 0.816
Mean £ SD 1.173+0.132 1.190+ 0.241

Fig (8): Bar chart for Mean + SD of PC of the studied groups
Table8:-Comparison between Naive andexperienced treatmentpatients as regard serum creatinine.

Serum creatinine

significance-test

Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 0.58-1.2 0.7-0.9 1.866 0.073
Mean £ SD .892+ 0.194 0.791+ 0.080

Fig (9): Bar chart for Mean + SD of serum creatinine of the studied groups
Table9:-Comparison between Naive andexperienced treatmentpatients as regard FBG.

FBG significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15
range 70 - 143 77 -110 1.063 0.297
Mean £ SD 101.333+20.272 95.20 + 9.405
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Fig (10): Bar chart for Mean + SD of FBG of the studied groups
Table10:-Comparison between Naive and experienced treatmentpatients as regard HB.

ALT significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 11.6-16.2 10.5-16.0 0.233 0.817
Mean + SD 13.413+1.295 13.280+1.797

Fig (11): Bar chart for Mean £ SD of HB of the studied groups
Tablel1:-Comparison between Naive andexperienced treatmentpatients as regard WBCs.

WBCs significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 3200 - 12000 2700 - 9400 0.607 0.549
Mean + SD 5493.333+2185.1664 5020.000+2048.3644

Tablel12:-Comparison between Naive andexperienced treatmentpatients as regard Platelets.

Platelets significance-test
Naive patients Experienced patients t-test p-value
Variable (n =15) (n =15)
range 69000 - 178000 45000 - 143000 0.797 0.432
Mean + SD 104133.3+32171.120 94466.67+34269.659
Tablel3:-Comparison between Naive andexperienced treatmentpatients as regard TSH
TSH significance-test
Naive patients Experienced patients Mann-Whitney U p-value
Variable (n =15) (n =15) test
range 0.08 -12.00 0.69 - 5.60 Z=-0.291 0.771
Median 1.790 1.800

Tablel4:-Comparison between Naive and experienced treatmentpatients as regard PCR before treatment

PCR before treatment

significance-test

Naive patients Experienced patients Mann-Whitney U p-value

Variable (n =15) (n =15) test
range 2200 - 1365923 12700 - 2600000 Z=-0.643 0.520
Median 200000 267904
Tablel5:-Comparison between Naive andexperienced treatmentpatients as regard PCR after treatment.

PCR after treatment significance-test

Naive patients Experienced patients Mann-Whitney U p-value
Variable (n =15) (n =15) test
range 0.0000- 900000 0.0000- 253000 Z=- 0.600 0.548
meanzx SD 146333.3£298282 70433.33 £ 99263.87
Median 0.00000 0.0000
Discussion:-

In this study, 24 weeks of treatment with sofosbuvir and RBV resulted in high rates of SVR12 in treatment-naive
more than previously treated patients with genotype 4 HCV. SVR12 rates were high in patients with characteristics
historically associated with poor response-cirrhosis, high baseline viral load, non-CC IL28B genotype, and prior
non-response to HCV treatment. The regimen was well tolerated, with mostly mild adverse events typically
associated with RBV therapy. Overall, RBV dose modification or interruption did not appear to have an effect on
SVR. No viable resistance-associated variants were detected in any of the patients who did not achieve SVR.
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The results in our 24-week study compared favorably with other recently approved regimens for which data are
currently available in patients with genotype 4 HCV. In a phase 3 trial, the second generation HCV NS3/4A protease
inhibitor simeprevir was administered for 12 weeks with PeglFNa and RBV followed by a further 12—36 weeks of
PeglFNa and RBV (depending on on-treatment response) to 107 patients with genotype 4 HCV. The overall rate of
SVR12 was 65%, but the rate varied greatly by treatment history: 83% in treatment-naive patients, 86% in prior
relapsers, 60% in prior partial responders, but only 40% in patients with prior non-response (mareno et al 2014)

Other direct-acting antiviral agents have also been evaluated in phase 2 studies in patients with genotype 4 HCV
infection. One such study evaluated 12 weeks of treatment with the protease inhibitor ABT-450 with ritonavir
(ABT-450/r) and the NS5A inhibitor ombitasvir, with or without RBV, in genotype 4 patients without cirrhosis
(Hezode C et al 2014). In treatment-naive patients, the RBV-containing regimen resulted in a 100% SVR12 rate (n
= 42/42), while the regimen without RBV resulted in a 91% SVR12 rate (n = 40/44). The SVR12 rate has not yet
been reported for the group of treatment-experienced patients (n = 49) who received ABT-450/r plus ombitasvir plus
RBV. In a small study, a total of 21 treatment-naive genotype 4 patients were randomized to receive daclatasvir, a
NS5A inhibitor, and asunaprevir, a NS3 protease inhibitor, and one of two dose levels of BMS-791325, a non-
nucleoside NS5B polymerase inhibitor, for 12 weeks (Hassanein T et al 2014). All 21 patients achieved SVR12,
suggesting the combination of these agents merits further evaluation. The safety and efficacy of sofosbuvir in
combination with the NS5A inhibitor ledipasvir in patients with genotype 4 is being evaluated in studies in Egypt
and France. There is a need in Egypt for an interferon-free regimen that is well tolerated and provides a high degree
of efficacy for the treatment of genotype 4 HCV infection. However, the results from this study may have broader
application. Although some studies have found response rates with interferon plus RBV to be higher in Egyptian
patients than European patients with genotype 4 HCV infection (Roulot D et al 2007, Moucari R et al 2009), other
studies have not found a difference in response based on ethnicity (Elefsiniotis I et al 2010, Papastergiou V et al
2012). Differences in efficacy have been associated with differences in patient characteristics including genotype 4a,
which predominates in Egypt whereas in Europe genotypes 4a and 4d are common and greater subtype diversity is
present in patients from Africa (Elefsiniotis I et al 2010, Antaki N et al 2010). The IL28B CC genotype has been
associated with higher response rates to treatment with interferon plus RBV in genotype 4 HCV infection (Asselah
et al 2012) and, in turn, a higher frequency of the C allele was found in Egyptian patients relative to Europeans and
Sub-Saharan Africans (Asselah et al 2012). Effective interferon-free regimens are associated with important
advantages in treating chronic HCV, including sparing patients the rigors and toxicity of protracted interferon
therapy. The increasing availability of such regimens has spurred calls for stepped up screening for HCV in
countries of high endemicity(Asselah T, et al 2014). The findings from the present study suggest that sofosbuvir
plus RBV may offer an efficacious and well tolerated treatment in patients with HCV genotype 4 infection, and one
that may facilitate treatment of large numbers of Egyptian patients

Conclusions:-
The findings from the present study suggest that 24 weeks of sofosbuvir plus ribavirin is an efficacious and well
tolerated treatment in patients with HCV genotype 4 infection. The interferon-free regimens are associated with
important advantages in treating chronic HCV, including sparing patients the rigors and toxicity of protracted
interferon therapy.
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