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ABSTRACT
Hepatitis C viral infection is one of the most common diseases in Egypt in the 20 th century that leaded to
liver diseases such as liver cirrhosis or hepatocellular carcinoma (HCC). sofosbuvir is one of the most successful
direct-acting antiviral (DAA) that play an important role in treatment of HCV. Fifty thousand patients with HCV
were admitted in Mabaret El-Asafra hospital, Alexandria, Egypt, during a duration period extended from Oct
2015 to Oct 2017. All patients treated with sofosbuvir and ribavirin for 6 months as first line therapy according
Egyptian health authorities. At end treatment period with first line of therapy during the follow-up checking
detected HCV by quantitative PCR in seventy patients. Liver enzymes for seventy patients were estimated after
relapse. Seventy patients were treated with combined therapy sofosbuvir and simeprevir as second line therapy.
Liver enzymes and PCR were estimated after treated with second line therapy. All our cohort treatment
experienced was between 1st and 2nd therapy including monitoring for their liver functions after 1 st treatment,
during relapse period and after receiving the 2 nd therapy. Patients that were treated with combination of
sofosbuvir and ribavirin at the first therapy achieved SVR after 24 weeks, a decrease in liver functions (ALT &
AST) 94% achieving normal values, while 6% had mid elevation in ALT; 84% had normal values of AST and
16% had abnormal results with a negative PCR results. After following up (4 w to 48w) 36 % had normal ALT,
64% had abnormal results; 11.2 % had normal AST, 89% were abnormal. Patients were relapsed in 48weeks,
and their viral load ranged from 7.0 X 10 1 to 9.90 X 106IU/m. After receiving the 2nd therapy, patients achieved
SVR in a period ranged from 4 weeks to 12 weeks with no apparent changes in ALT, AST values, while the
viral load was negative in all patients. Combination therapy (sofosbuvir and simeprevir ) for 12 weeks in
patients with genotype 4 infection is an effective regimen with an overall SVR rate of 100%.
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INTRODUCTION
Hepatitis C virus (HCV) infection is one the
most causes of chronic liver disease
worldwide[1]. The long period of HCV
infection is leaded to extensive liver fibrosis and
liver cirrhosis with or without hepatocellular
carcinoma (HCC). The number of chronically
infected persons worldwide is estimated to be
about 180 million , but most are not known of
their infection[2]. Hepatitis C viral infection is
endemic in Egypt with the highest distribution
rate in the world. It is known that the treatment
of antischistosomal to mass population with
tartar emetic injections (from 1950s to 1980s)
led to widespread infection by reusing the same
medical equipment’s. In the Nile Delta the
infection rates were around 26% while in the
Available at Egyptian Knowledge Bank (EKP)

Upper Egypt the infection rates were around
28% relatively [3]. HCV genotype 4 strains
were around 20% of all cases of chronic HCV
infection worldwide. There are around 15% of
population in Egypt, where estimated may have
chronic hepatitis C, over 90% of the infections
have been reported to be HCV genotype [4-7].
The HCV was transmitted by three main
methods, as well as other blood borne HCV [8].
First HCV infection transfers through blood
contact from infected person to normal person
or by using the same tools of the infected person
such as shaved tools, tattoo tools or transporting
of blood. Second, the poor sterilization
techniques which led to high frequency of HCV
and other blood borne diseases that transmitted
to people that work in these places. Third is
reuse of the same medical equipment between
Journal Homepage: https://absb.journals.ekb
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people such as injection syringes, which was
one of the major causes of many diseases’
transmission such as HCV from 1950s to 1980
and epidemic HIV in the in the early- to mid1980s [9].
Complications of HCV
Hepatitis C viral infection is one of the most
causes of liver disease. It is major significant
“precursor” for fibrosis, cirrhosis, and
ultimately, hepatocellular carcinoma, but it is
important to understand this is only in longterm, chronic cases[8 and10]. 85% of Egyptian
patients whose infected with HCV still life,
leading to chronic hepatitis [8 and11].
Hepatocellular carcinoma, Liver cirrhosis, liver
failure, hematemesis from esophageal varies
and hepatic encephalopathy are the major
causes of death [8 and 12]. HCV may
complicate the course of sadomasochistic and
vice versa with a perhaps synergistic effect. A
long-term study showed that complications
occurred at a much faster rate in those with co
infection with around 48% having cirrhosis,
compared with 15% in those who had HCV
alone and 0% in the group with schistosomiasis
alone [8]. The aim of the present study was to
evaluation the first line therapy (sofosbuvir and
ribavirin) used for treatment HCV patients
according Egyptian health authorities and
estimation
used
combination
between
(ofosbuvir and simeprevir) for treatment
relapsing cases.
MATERIALS AND METHODS
Description of Cases study
Fifty thousand patients with HCV were
admitted in Mabaret El-Asafra hospital,
Alexandria, Egypt, during a duration period
extended from Oct 2015 to Oct 201. All patients
were treated with sofosbuvir and ribavirin for 24
weeks as first line therapy according Egyptian
health authorities. After completing 24 weeks
from treatment with first line of therapy during
the follow-up checking detected HCV by
quantitative PCR in seventy patients. We study
these cases with its history and the drug that
they took it in the first line therapy and treated
with second line therapy combination from
(sofosbuvir and simeprevir ) for 12 weeks. Liver
enzymes (ALT and AST ) data obtained from

their previous results after first line therapy of
treatment and recovery and it was in normal
range.
Specimen: Human serum or plasma collected in
the anticoagulant EDTA or serum Gel tube. Our
samples were taken on serum Gel tubes to avoid
any contamination. For virus detected 650µl
used to PCR for each sample per test and 300µl
for liver enzymes per test in every stage.
Estimation of liver enzymes
Liver enzymes were estimation during
relapse period and after treatment with second
line for 12 weeks. Samples were collected for
each patient and measured their liver enzymes
in the same day to keep stability of the enzymes.
Biochemical tests measured using the full
automated system of Roche/Hetachi Cobas c
311, Cobas c 501/502 analyzers [13].
Detection of HCV
HCV RNA was measured with Polymerase
Chain Reaction Technique (PCR) using the full
automated system of Roche Cobas AmpliPrep
and COBAS TaqMan 48 Analyzer assay V.2.0
(lower limit of detection 15 IU/ml) [14 and 15].
The COBAS AmpliPrep/COBAS TaqMan HCV
Test is an automated nucleic acid amplification
test for the quantitation of HCV RNA in human
serum or plasma, using the COBAS AmpliPrep
Instrument for nucleic acid extraction and
reagent preparation, and the COBAS TaqMan
48 Analyzer for amplification and detection.
HCV-RNA levels were quantified with a lower
limit of detection of 15 IU/ml at all sites. All
patients’ results after 1st and 2nd line of
treatment was target not detected. During
relapse all the levels were quantified with
International unit per ml (IU/mL) [16].
RESULTS
Distribution of the studied patients according
to the time to relapse
Result described the time to relapse as being
the time between achieving complete response
following the first line of therapy and the
detection of the virus by quantitative PCR
during the follow-up checking visits. The time
to relapse of our 70 patients ranged from 4.0 to
48.0 weeks after completion of the 24 weeks
therapy (sofosbuvir and ribavirin), with a mean
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value of 16.97 ± 7.81weeks. The patients turned
negative to HCV RNA after receiving the
second line of therapy (sofosbuvir +simeprevir)
at different time points that ranged from 4.0 to
12.0 weeks with a mean value of 11.26 ±
1.84weeks. Table (1)
Table (1): Distribution of the studied cases
according to time of relapse after
achieving complete response.
Min. – Max. Mean ± SD.
Time to relapse (week)
4.0 – 48.0 16.97 ± 7.81
Time to CR after the
4.0 – 12.0 11.26 ± 1.84
2nd therapy(week)

Relation between time to relapse and gender
Recorded data revealed that, the time to
relapse ranged from 8.0 – 32.0weeks with the
mean value of 16.36 ± 6.21weeks in males,
whereas the time to relapse ranged from 4.0 –
48.0weeks with a mean value of 18.0 ±
10.01weeks in females. Statistical analysis
showed no statistically significant difference in
the time to relapse between males and females
HCV patients. (p = 0.627). (Table 2)
Table (2): Relation between the gender and the
time to relapse
Time to relapse
(weeks)
Min. – Max.
Mean ± SD.

Gender
Male
Female
(n= 44)
(n= 26)
8.0 – 32.0 4.0 – 48.0
16.36 ± 6.21 18.0 ± 10.01

U

p

533.0

0.627
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HCV Viral load by
the week (>8-12)
59 cases
84.3 %

HCV Viral load
by the week (>4-8)
9 cases
12.9%
HCV Viral load
by the week (0-4)
2 cases
2.9%

Than (>12)
0.0%)

Figure (2):
Distribution of the studied cases
according to virological response (VR) at end of
2ndtherapy (n= 70)

Distribution of the studied cases
according to the liver enzymes ALT and
AST (U/L)
Integrity of the hepatic cells was assessed
by assessing the liver enzymes serum AST and
ALT. The normal range of the liver enzymes
was:

U, p: U and p values for Mann Whitney test for
comparing between the two groups

ALT (Male: up to 41 and Female: up to
32), AST (Male: up to 40 and Female: up to
33).

Distribution of the studied patients
according to complete virological
response (CR)

A. At the end of 1st therapy (Sovaldi
(Sofosbuvir) Plus Ribavirin)

At end of 2ndtherapy.
by the complete virological response: a
negative HCV viral load. Results showed that
the virological response at 4th week (0 – 4) at
end of 2nd therapy was 2.9%. Between the
fourth and eighth week, (>4 – 8 weeks) CR was
12.9%. Between the eighth and the twelfth
week, (>8 – 12 weeks) CR was 84.3%. By the
twelfth week (>12 weeks) CR was achieved in
all the patients, Figure (2).

Recorded data showed that the serum
ALT level at the end of 1st therapy was
within the normal range in 94.3% of the
total patients with a mean of 17.55 ± 7.58
U/L, and a range of 7.0 to 41.0U/L, and in
44 males (62.85%) it ranged from 7 to 41
U/L with a mean of 18.32 ± 7.78 U/L, while
in 22 females (31.42%) it ranged from 7.0
to 31 with a mean of 16.0 ± 7.08 U/L. In
four (4) female patients representing 5.7%
of the total patients, ALT level was elevated
and a range of 33-40.0 U/L with a mean of
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36.25 ± 2.87 U/L .AST level was within the
normal range in 84.3% of the total patients
with a mean of 20.56 ± 7.13U/L, and a
range of 9.0 to 38.0U/L, in males with a
mean of 22.27 ± 7.54 U/L, while in females
it ranged from 11.0 to 27.0 U/L with a mean
of 16.67 ± 4.07 U/L . In 15.7% of the
patients, AST level was elevated with a
mean of48.0 ± 7.16 U/L. In three (3) males
patients representing 4.28%of the total
patients, AST level was elevated and a
range of 43-67 U/L with the mean of
52.33±12.86. In 8 female patients
representing 11.4%, of the patients, AST
was elevated and the ranged of 41 to 52 U/L
with the mean of 46.38 ± 3.85 U/L Table
(3), Table (4) & Table (5).
B. AST and ALT levels during relapse
It was found that the serum ALT level
during relapse period within the normal range
in25 patients in both males and females 35.7%
with a mean of 35.52±5.29, and ranged from 32
to 41 in 20 males (28.5%) with a mean of 37.70
± 2.77 U/L, while in 5 females (7.1%) it ranged
from 22-30 U/L with a mean of 26.80 ± 3.56
U/L. In 45 of the patients (64.3%) were
abnormal with a mean of 45.89±7.28 U/L of
total patients, and in 24 males (34.3%) it ranged
from 42 to 67 U/L with mean of 48.46 ± 6.87
U/L, while in 21 females (30%) it ranged from
33 to 56 U/L with the mean of 42.95 ± 6.73
U/L. AST level was within the normal range in
8 patient’s (11.42%) both males and females
ranged from 26 to 40 U/L with a mean of 34.25
± 4.89U/L, and it ranged in 5 males (7.14%)
from35 to 40 U/L with a mean of 37.40 ± 2.30,
while it ranged in 3 females (4.28%) from 26 to
31 U/L with a mean of 29.0 ± 2.65. AST level
was with abnormal range during relapse period
in 62 of patients in both males and females
(88.50%) with a mean of 50.27 ± 8.60 U/L
ranged from 38 to 81 U/L of total patients. And
it ranged in 39 males (55.71%) from 41 to 81
with a mean of 50.95 ± 8.76U/L, while it ranged
in 23 females (32.85%) from 38 to 65 U/L with

a mean of 49.13 ± 8.41 U/L . Table (3),
Table(4)& Table (5).
C. AST and ALT at the end of 2nd therapy
(Sovaldi(Sofosbuvir) Plus Sempirvir)
It was clear that the serum ALT level at the
end of 2nd therapy was within the normal range
in (94.3%) of the total patients with a mean of
19.95 ± 6.59 UL, and a range of 9.0 to 41.0U/L,
and in 43 males (61.42%) it ranged from 9 to 41
U/L with a mean of 20.21 ± 7.20 U/L, while in
23 females (32.85%) it ranged from 12 to 29
with a mean of 19.48 ± 5.38 U/L. In three (3)
female patients representing (4.28%) of the
patients, ALT level was elevated and a range of
33-41.0 U/L with a mean of 37.67 ± 4.16 U/L
.AST level was within the normal range in
84.3% of the total patients with a mean of 24.80
± 7.10U/L, and a range of 12.0 to 40.0U/L in 41
males (58.57%) with a mean of 26.20 ± 7.81
U/L, while in 18 females (25.71%) it ranged
from 15.0 to 29.0 U/L with a mean of 21.61 ±
3.63 U/L . In 15.7% of the patients, AST level
was elevated with a mean of 48.09 ± 9.57 U/L.
In three (3) male’s patients representing
4.28%of the total patients, AST level was
elevated and a range of 43 to 74 U/L with the
mean of 54.67±16.86. In 8 female patients
representing 11.4%, of the patients, AST was
elevated and the ranged of 38 to 51 U/L with
the mean of 45.63 ± 4.90 U/L figure (3) , Table
(3), Table(4)& Table(5).

Figure (3): ALT and AST serum levels during
therapy and relapse for total patients.
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Table (3): ALT and AST serum levels during therapy and relapse
End of therapy
st

ALT
Normal (≤41)
Min. – Max.
Mean ± SD.
Median
Abnormal
Min. – Max.
Mean ± SD.
Median
AST
Normal (≤40)
Min. – Max.
Mean ± SD.
Median
Abnormal
Min. – Max.
Mean ± SD.
Median

During relapse
(n = 70)

1
(n = 70)

2nd
(n = 70)

(n = 66)
7.0 – 41.0
17.55±7.58
16.5
(n = 4)
33.0 - 40.0
36.25±2.87
36.0

(n = 66)
9.0 – 41.0
19.95±6.59
19.0
(n = 4)
33.0– 44.0
39.25±4.65
40.0

(n = 25)
22.0 – 41.0
35.52±5.29
37.0
(n = 45)
33.0 – 67.0
45.89±7.28
44.0

(n =59)
9.0 – 38.0
20.56±7.13
19.0
(n =11)
41.0 –67.0
48.0 ±7.16
47.0

(n =59)
12.0 – 40.0
24.80±7.10
24.0
(n =11)
38.0 – 74.0
48.09±9.57
47.0

(n =8)
26.0 – 40.0
34.25±4.89
35.0
(n =62)
38.0– 81.0
50.27±8.60
48.5

Table (4): ALT and AST serum levels during therapy and relapse for males
End of therapy
Males
ALT
Normal (≤41)
Min. – Max.
Mean ± SD.
Median
Abnormal
Min. – Max.
Mean ± SD.
Median
AST
Normal (≤40)
Min. – Max.
Mean ± SD.
Median
Abnormal
Min. – Max.
Mean ± SD.
Median

st

1
(n = 44)

2nd
(n = 44)

(n = 44)
7.0 – 41.0
18.32 ± 7.78
18.0
(n = 0)

(n = 43)
9.0 – 41.0
20.21 ± 7.20
20.0
(n = 1)

-

44.0

(n = 41)
9.0 – 38.0
22.27 ± 7.54
23.0
(n = 3)
43.0 – 67.0
52.33 ± 12.86
47.0

(n = 41)
12.0 – 40.0
26.20 ± 7.81
25.0
(n = 3)
43.0 – 74.0
54.67 ± 16.86
47.0

During relapse
(n = 44)

(n = 20)
32.0 – 41.0
37.70 ± 2.77
38.0
(n = 24)
42.0 – 67.0
48.46 ± 6.87
46.50
(n = 5)
35.0 – 40.0
37.40 ± 2.30
38.0
(n = 39)
41.0 – 81.0
50.95 ± 8.76
49.0

17

MOSTAFA H. DIAB, et al.

18

Table (5): ALT and AST serum levels during therapy and relapse for females
End of therapy
Females

st

During relapse
(n = 26)

1
(n = 26)

2nd
(n = 26)

(n =22)

(n =23)

(n =5)

Min. – Max.

7.0 – 31.0

12.0 – 29.0

22.0 – 30.0

Mean ± SD.

16.0 ± 7.08

19.48 ± 5.38

26.80 ± 3.56

Median

14.0

19.0

29.0

Abnormal

(n =4)

(n =3)

(n =21)

Min. – Max.

33.0 – 40.0

33.0 – 41.0

33.0 – 56.0

Mean ± SD.

36.25 ± 2.87

37.67 ± 4.16

42.95 ± 6.73

36.0

39.0

42.0

(n = 18)

(n = 18)

(n = 3)

Min. – Max.

11.0 – 27.0

15.0 – 29.0

26.0 – 31.0

Mean ± SD.

16.67 ± 4.07

21.61 ± 3.63

29.0 ± 2.65

Median

15.50

21.50

30.0

Abnormal

(n = 8)

(n = 8)

(n = 23)

Min. – Max.

41.0 – 52.0

38.0 – 51.0

38.0 – 65.0

Mean ± SD.

46.38 ± 3.85

45.63 ± 4.90

49.13 ± 8.41

46.0

46.50

46.0

ALT
Normal (≤32)

Median
AST
Normal (≤33)

Median

D. Correlations between the liver enzymes
AST and ALT
The results of the present study revealed a
significant direct correlation between the serum
ALT & AST levels (r = 0.918, p<0.001). Table
(6) & Fig. (4). There was no a significant
correlation between the serum ALT and AST
levels and time to relapse. Similarly, there was
no significant correlation between ALT, AST
levels, neither with HCV levels nor age of the
patients. (Table 7)

Table (7): Correlation between age and ALT,
AST and viral load (n= 70)
Age
rs
ALT
-0.031
AST
-0.181
Viral load
-0.096
rs: Spearman coefficient

P
0.798
0.331
0.430

Table (6): Correlation between ALT and AST (n=
70).
ALT
AST

rs
0.918*

P
<0.001*

rs: Spearman coefficient
*: Statistically significant at p ≤ 0.05

Figure (4): Correlation between ALT and AST
(n= 70)
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VI - Distribution of the studied cases
according to the HCV viral load
According to gender at the end of
treatment of 1sttherapy (Sovaldi (sofosbuvir)
plus ribavirin) :
All patients were treated, and the PCR
results were Target Not Detected.
According to gender during relapse:
It was found that the Serum HCV levels
during relapse ranged from7.0X 101 to 9.90 X
106IU/ml with a mean value of 786.0 ±
2009.22IU/ml in females. Meanwhile, its level
ranged from8.40X 102to 4.70X 105 with a mean
value of 692.0 ± 1013.29IU/ml in males. The
statistical analysis revealed that, there was no
statistically significant between the mean HCV
levels between males and females of HCV
patients. (p=0.535). (Table 7).
According to gender at the end of
treatment of 2nd therapy (sovaldi (sofosbuvir)
plus sempirvir):
All patients with different ages, genders and
viral load values were treated and the PCR
results was Target Not Detected.
DISCUSSION
Egypt has the highest prevalence of
hepatitis C virus HCV in the world with
Genotype 4 a being the most predominant
subtype [4 and 17]. HCV is a single strand RNA
that encodes a large polyprotein. It is the main
major of liver cirrhosis and hepatocellular
carcinoma in Egypt, which lead to significant
morbidity and mortality [18 and 19]. Pegylated
interferon (PEG-INF) combined with Ribavirin
(RBV) was the standard treatment for chronic
hepatitis C infection [20 and 21]. This treatment
associated with serious side effects, high
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medical cost, particularly when used for a long
time to achieve SVR. Sofosbuvir (Sovaldi) is a
new drug for chronic HCV genotypes 1, 2, 3
and 4 infection treatment that is approved by the
food and drug administration (FDA).
(Sofosbuvir is an antiviral drug which prevents
the replication of HCV RNA by inhibiting the
RNA enzyme. The treatment regimens may
include Sofosbuvir plus ribavirin with or
without PEG-IFN [22]. Previously HCV
genotype 4 was treated by ribavirin plus PEGIFN for 48 weeks accompanied by severe side
effects [23].
In 2014, a new era of oral antiviral therapy
against HCV started. Sofosbuvir plus
Simperevir was approved by European
Association for the Study of the Liver (EASL)
guidelines as one of treatment indication for
HCV infection [24].
In the present study 70 Patients chronically
infected with HCV genotype 4 have received
combined treatment of (Sofosbuvir plus
ribavirin) for 24 weeks, the virological response
to the combination therapy was evaluated in 70
patients by measuring the viral load by
quantitative PCR, the serum hepatic enzymes ;
ALT, AST levels. This combination therapy
reduces the time to achieve SVR as compared to
old standard therapy (PEG-INF) plus Ribavirin
[13 and 25].
The mean age of males and females and
range were 46.26 years, (62.9%) were men, and
(37.1%) were females, and the viral load in all
patients was negative. At the end of 1st
treatment , Our data showed that the serum ALT
level was within the normal range in 94.3% of
the total patients with a mean of 17.55 ± 7.58
U/L, and a range of 7.0 to 41.0U/L, and in 44
males (62.85%) it ranged from 7 to 41 U/L with
a mean of 18.32 ± 7.78 U/L, while in 22 females

Table (8): Relation between genders with viral load and age
Gender
PCR IU/ml
Min. – Max.
Mean ± SD.
Median

Male (n= 44)

Female (n= 26)

8.40X102 – 4.70 X106
692.0 ± 1013.29
200.0

7.0 X 101– 9.90 X 106
786.0 ± 2009.22
185.0

U, p: U and p values for Mann Whitney test for comparing between the two groups

Test of
sig.

P

U= 521.0

0.535
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(31.42%) it ranged from 7.0 to 31 with a mean
of 16.0 ± 7.08 U/L. In four (4) female patients
representing 5.7% of the total patients, ALT
level was elevated and a range of 33-40.0 U/L
with a mean of 36.25 ± 2.87 U/L .AST level
was within the normal range in 84.3% of the
total patients with a mean of 20.56 ± 7.13U/L,
and a range of 9.0 to 38.0U/L, in males with a
mean of 22.27 ± 7.54 U/L, while in females it
ranged from 11.0 to 27.0 U/L with a mean of
16.67 ± 4.07 U/L . In 15.7% of the patients,
AST level was elevated with a mean of 48.0 ±
7.16 U/L. In three (3) males patients
representing 4.28%of the total patients, AST
level was elevated and a range of 43-67 U/L
with the mean of 52.33±12.86. In 8 female
patients representing 11.4%, of the patients,
AST was elevated and the ranged of 41 to 52
U/L with the mean of 46.38 ± 3.85 U/L.
Recorded data showed that the SVR rate
was 100% which is comparable with other reallife Egyptian studies as SVR was 92 % [26],
and in another study SVR rate was nearly 95%
in patients without cirrhosis [26 and 27].
During follow up; some patients were
relapsed and became infected with HCV. The
viral load in all patients was detected and all
patients had positive results. HCV RNA in
males ranged from 8.40 x 102 IU/ml to 4.70 x
106 IU/ml whereas in females ranged from 7.0 x
101 IU/ml to 9.9x 106 IU/m in a period ranged
from 4 weeks to 48 weeks; during this period of
relapse ALT & AST enzymes were measured.
Rapid relapse was detected whereas some
patients relapsed after the end of treatment with
4 weeks. This result is in agreement with a
previous study while 84% of patients relapsed
by week 4 post treatment and 9% relapsed
between week 4 and week 12 post treatment
[12].
During relapse, our data showed that the
serum ALT level within the normal range in25
patients in both males and females 35.7% with a
mean of 35.52±5.29, and ranged from 32 to 41
in 20 males (28.5%) with a mean of 37.70 ±
2.77 U/L, while in 5 females (7.1%) it ranged
from 22-30 U/L with a mean of 26.80 ± 3.56
U/L. In 45 of the patients (64.3%) were
abnormal with a mean of 45.89±7.28 U/L of
total patients, and in 24 males (34.3%) it ranged
from 42 to 67 U/L with mean of 48.46 ± 6.87

U/L, while in 21 females (30%) it ranged from
33 to 56 U/L with the mean of 42.95 ± 6.73 U/L
. AST level was within the normal range in 8
patient’s (11.42%) both males and females
ranged from 26 to 40 U/L with a mean of 34.25
± 4.89U/L, and it ranged in 5 males (7.14%)
from35 to 40 U/L with a mean of 37.40 ± 2.30,
while it ranged in 3 females(4.28%) from 26 to
31 U/L with a mean of 29.0 ± 2.65. AST levels
was with abnormal range during relapse period
in 62 of patients in both males and females
(88.50%) with a mean of 50.27 ± 8.60 U/L
ranged from 38 to 81 U/L of total patients. And
it ranged in 39 males (55.71%) from 41 to 81
with a mean of 50.95 ± 8.76U/L, while it ranged
in 23 females (32.85%) from 38 to 65 U/L with
a mean of 49.13 ± 8.41 U/L.
ALT has been widely reported as present in
the liver as a major source. Elevation of serum
ALT is found in hepatitis, Cirrhosis. Obstructive
jaundice, Alcohol abuse and hepatocellular
carcinoma (HCC). AST is widely distributed in
many tissues, liver, kidney, cardiac and
muscles. Elevation serum level of this enzyme
is found in disease involving these tissues.
Hepatobiliary diseases, such as cirrhosis,
metastatic carcinoma and viral hepatitis also
increase serum AST level. In Myocardial
infarction and kidney diseases, patients have
elevated level of serum AST. AST is higher
than ALT as AST enzyme is detected in the
cytoplasm and mitochondria of the hepatic cell
while ALT was detected in the cytoplasm only;
ALT is more liver specific enzyme than AST.
Increasing of both liver enzymes as a result of
reactivation of HCV RNA and this result were
comparable with another study [28].
The 70 patients received a Combination of
Sofosbuvir (400 mg orally once per day) plus
simeprevir (400 mg orally once per day) as a 2nd
therapy for treatment of HCV during relapse in
a period that ranged from 4 weeks to 12 weeks.
These combinations were recommended by
EASL Guidelines against HCV genotype 4 [29].
Furthermore, it was reported that this
treatment regimen has been successful for a
12‐week. Using the combination therapy of
SOF and SMV, in our study a rapid virological
response was detected after week 4 in two
patients, and an 8 weeks treatment regimen was
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achieved in 9 patients and these results were
similar to previous reported studies [30-32].
All 70 patients were treated with the 2nd
therapy, the viral load (HCV RNA) results were
measured by PCR and their results became
negative. At the end of 2nd therapy data of
biochemical tests showed that the serum ALT
level was within the normal range in (94.3%) of
the total patients with a mean of 19.95 ± 6.59
UL, and a range of 9.0 to 41.0U/L, and in 43
males (61.42%) it ranged from 9 to 41 U/L with
a mean of 20.21 ± 7.20 U/L, while in 23 females
(32.85%) it ranged from 12 to 29 with a mean of
19.48 ± 5.38 U/L. In three (3) female patients
representing (4.28%) of the patients, ALT level
was elevated and a range of 33-41.0 U/L with a
mean of 37.67 ± 4.16 U/L .AST level was
within the normal range in 84.3% of the total
patients with a mean of 24.80 ± 7.10U/L, and a
range of 12.0 to 40.0U/L in 41 males (58.57%)
with a mean of 26.20 ± 7.81 U/L, while in 18
females (25.71%) it ranged from 15.0 to 29.0
U/L with a mean of 21.61 ± 3.63 U/L . In 15.7%
of the patients, AST level was elevated with a
mean of 48.09 ± 9.57 U/L. In three (3) male’s
patients representing 4.28%of the total patients,
AST level was elevated and a range of 43 to 74
U/L with the mean of 54.67±16.86. In 8 female
patients representing 11.4%, of the patients,
AST was elevated and the ranged of 38 to
51U/L with the mean of 45.63 ± 4.90 U/L.
ALT was abnormal in 64.3 % of patients
with a mean of 45.89±7.28 U/L and after
starting treatment with 2nd therapy for 12 weeks
ALT was normalized with a mean of
19.95±6.59 U/L. These results are agreemented
with perumail et al[33].
Combination therapy for 12 weeks with
sofosbuvir & simperevir in patients with HCV
genotype 4 infection was an effective regimen
with an overall SVR rate of 100% compared to
another study of SVR rate 92 % [30]. AST level
in serum was elevated in 11patients after
receiving the 2nd therapy. These 11 patients
were the same 11 patients that were abnormal
after 1st treatment and this elevation may be due
to other diseases such as kidney, heart and
muscles. Our study revealed that sofosbuvir
reduces the viral load and HCV replication
through its inhibition of HCV NS5B polymerase
function. but its direct effect on the HCV that
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make inflammation or damage to hepatic cells
and cause releasing of these enzymes and
elevation in serum level. Sofosbuvir is a
pyrimidine nucleotide analogue that has a direct
effect on HCV which inhibits that’s required for
viral replication and reduce the viral load
gradually during the treatment period till reach
the complete recovery and become negative.
Then the specific liver enzymes decreased and
return to the normal levels in serum which
linked with liver organ [34].
CONCLUSION:
Results of this study revealed that treatment
period with sofosbuvir plus simperevir reduced
the viral load period of HCV rather than the
treatment period of sofosbuvir plus ribavirin.
Sofosbuvir hasn’t direct effect on liver enzyme
(ALT & AST), but it affect on viral by inhibit
its replication and then liver enzymes return to
normal level.
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الملخص العربي
تعد العدوى الفيروسية اللتهاب الكبد الوبائي من أكثر األمراض شيوعًا في مصر في القرن العشرين والتي تؤؤي إ ىلؤ
أمراض الكبد و مرض تليف الكبؤؤد علؤؤي سؤؤبيا الرثؤؤاا سؤؤر.ان الكبؤؤد  .السوفوسؤؤبوفير لالسؤؤوفالدإ هؤؤو وا ؤؤد مؤؤن أ ؤ
ورا مه ًرا في عالج فيروس االلتهاب الكبدإ لسي .وتهدف راسؤؤت ا
العالجات لرضا ات الفيروسات الرباشرة التي تلعب ً
ىل ىظهار التأثير البيولوجي ال زيئي والكيريائي الحيوإ لؤ سوفوسبوفير لسوفالدإ عل مرض التهاب الكبد الوبائي سي
مريضؤا ليرثلؤؤون  ٪ 0.14مؤؤن ىجرؤؤالي الحؤؤاالت الرصؤؤابين بعؤؤدوى
الذين ا تكسوا بعد العالج .وشرلت عي ة الدراسؤ 70
ً
التهاب الكبد الفيروسي الرزمن  ،تتراوح أعرارهم بين  21ىل  70عا ًما  ،وتم ت ريع العي ات في عامين من أكتؤؤوبر 2015
ىل أكتوبر  2017مرن يتم استقبالهم ف مختبر مبرة العصافره يث ا استقبا والي  50.000مريض في هؤؤذه الفتؤؤره .
اهترت الد راسة الحالية بدراسة الحاالت مع التاريخ الررض والدواء الرت اوا في الرر لة األول من العالج وهو جرعات
من الريبافيرين و سوفوسبوفير .تم الحصوا عل بيا ات ى زيرؤؤات الكبؤؤد ناقللا انللالل انلوللالل اناقللا انللالل ان ل ا ا مؤؤن
تقاريرهم السابقة بعد الرر لة األول من العالج والتعافي وكا ت ضرن الرعدا الطبيعؤؤي .تؤؤم جرؤؤع عي ؤؤات الررضؤؤي أث ؤؤاء
اال تكاس وتم قياس مستوإ ناقا انالل انلوالل اناقا انالل ان ل ا ا فؤؤي فؤؤي اليؤؤوا للحفؤؤاظ علؤ اسؤؤتقرار ا زيرؤؤات ،
باسؤؤتخداا اجهؤؤزة اا  . Cobas c 501/502 ، Roche / Hetachi Cobas c 311تؤؤم قيؤؤاس رؤؤض ال ؤؤووإ الريبؤؤي
لفيرس لسي باسؤؤتخداا تق يؤؤة تفاعؤؤا البلرؤؤرة الرتسلسؤؤا باسؤؤتخداا اجهؤؤزة  Roche Cobas AmpliPrepو COBAS
 TaqMan 48 V.2.0يث الحد األ للقياس  15و دة ولية  /ما .بعد الرر لة الثا ية من العالج  ،قر ا ب رع العي ات
من الررضي وقياس ى زيرات الكبؤؤد وتفاعؤؤا البلرؤؤرة الرتسلسؤؤا بؤ في اال هؤؤزة السؤؤابق .كا ؤؤت جريؤؤع الرعلومؤؤات الخا ؤ
بالتاريخ الررضي بين العالج األوا والثا ي برا في ذلك مراقبة وظؤؤائف الكبؤؤد بعؤؤد العؤؤالج األوا  ،و ؤؤالا فتؤؤرة اال تكؤؤاس
وبعد تلقي العالج الثا يز الررض الذين تم عالجهم برزيج من السوفوسبوفير و الريبافيرين في العؤؤالج األوا ققؤؤوا شؤؤفاء
بعد  24أسبوعًا من اسؤؤتقباا العؤؤالج  ،ا خفؤؤاض ى زيرؤؤات الكبؤؤد ناقللا انللالل انلوللالل اناقللا انللالل ان ل ا ا و٪ 94ا مؤؤن
الررضي يحققون قي ًرا .بيعية  ،في ين أن  ٪6لديهم ارتفاع معتدا في ناقللا انللالل انلوللالل ؛  ٪84لهؤؤا قؤؤيم .بيعيؤؤة اناقللا
انالل ان ا ا و  ٪16لها تائج غير .بيعية مع تائج السلبي للتفاعا البلرره الرتسلسا .بعؤؤد الرتابعؤؤة ل 48 - 4أسؤؤبوعًا
 ٪36لديهم ناقا انالل انلوالل عا إ  ٪64 ،كان لديهم تائج غير .بيعية ؛  ٪11.2كان لديهمناقا انالل ان ا ا عؤؤا إ ،
 ٪89كا وا غير .بيعيين .الررض في  48أسبوعًا تراو ت تركيزاتهم الفيروسية مؤؤن  101 *7.0الؤؤي  106 *9.90و ؤؤدة
ولي  /ما .بعد تلقي العالج الثا ي  ،قق الررض تي سلبي في فترة تراو ت مؤؤن  4أسؤؤابيع ىلؤ  12أسؤؤبوعًا ون أإ
تغييرات واضحة في قيم ناقا انالل انلوالل اناقا انالل ان ا ا بالمقا نه في الفتره التي كانت بعد لقي العل ا انا .
كشفت راست ا أن السوسبوفير يقلا من التركيز الفيروسي وتكاثر لفيؤؤرس ألتهؤؤاب الكبؤؤد الوبؤائي لسؤؤي .سوفوسؤؤبوفير هؤؤو
ظير يوكليوتيد البيريريدين ل تؤؤأثير مباشؤؤر علؤ التهؤؤاب الكبؤؤد الفيروسؤؤي الؤؤذإ ير ؤؤع التكؤؤاثر الفيروسؤؤي ويقلؤؤا التركيؤؤز
الفيروسي تدري يًا الا فترة العالج ت يصا ىل الشفاء التاا ويصب سلبيًا .مع ا خفاض ى زيرات الكبد الرحؤؤد ة وتعؤؤو
ىل الرستويات الطبيعية .كرا كشفت تائج هذه الدراسة أن فترة العالج برؤؤزيج مؤؤن السوسؤؤبوفير لالسؤؤوفالدإ والسؤؤربريفير
لاوليسو قللت فترة التركيز الفيروسي أللتهاب الكبدإ الوبائي لسي الي ل 12اسبوع بدالً مؤؤن فتؤؤرة عؤؤالج برؤؤزيج مؤؤن
السوفوسبوفيرل السوفالدإ والريبافيرين اتي كا ت تستغرق  24اسبوع .لم يؤؤيثر السوفوسبوفيرلالسؤؤوفالدإ بشؤؤكا مباشؤؤر
عل ى زيم الكبد اقا امين االل ين و اقا امين االسبارتات  ،ولك ييثر عل الفيؤؤروس عؤؤن .ريؤؤق ايقؤؤات تكؤؤاثره ومؤؤن ثؤؤم
تعو ى زيرات الكبد ىل الرستوى الطبيعي.

