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Abstract 
 

   Emergence of direct antiviral agents (DAAs), and campaign done by the National Committee for 
Control of Viral Hepatitis (NCCVH), reduced chronic hepatitis C (CHC) prevalence in Egypt. This 
study evaluated the efficacy and safety of used DAAs in affiliated centers from October 2017 to 
December 2019. Patients were either started treatment or during follow-up for 1 year after therapy 
(EOT). They were divided according to treatment into GI: SOF/DAC for 12 weeks, GII: SOF/DAC/ 
RBV for 12 weeks, GIII: SOF/SIM for 12 weeks, GIV: SOF/RBV for 24 weeks and GV: SOF/ 
DAC/RBV for 24 weeks. DAAs were effective in all groups, and adverse effects occurred in 54 pa-
tients (38.6%).  
   The commonest complications were ascites (n=18) followed by jaundice (n=17) and HCC (n=14). 
Patients (97.1%) in GIV complained of adverse effects compared to others with a significant diffe-
rence (p<0.001). Hematemesis occurred in one patient in GIV. There was also a significantly higher 
proportion of ascites (38.2%) in GIV compared to others (P < 0.01), without significant differences 
between groups regarding HCC and renal impairment (RI) (P= 0.316 & 0.758 respectively). Five 
treatment experienced patients suffered from side effects. Renal impairment was (12.5%) among in-
terferon (IFN) experienced and SOF/DAC experienced patients and who were treated among GIV 
and GV, hepatic encephalopathy was (12.5%) in IFN experienced and SOF/RBV experienced pa-
tients among GIV or GV, but ascites (6.3%) and jaundice (6.3%) were among GIV. None com-
plained of hematemesis or HCC.  
Keywords: Egypt, Patients, Emergence of direct antiviral agents, CHC, chronic hepatitis C, DAAs. 

Introduction 
        Egypt used to have the highest preva-
lence of hepatitis C virus (HCV) in the world 
(Abdel-Wahab et al, 1994). Egypt conducted 
a successful HCV screening program that co-
vered more than 50 million residents and trea- 
ted more than 4 million, poised to be the first 
world country to eliminate HCV within its bo-
rders (Hassanin et al, 2021). The HCV sero- 
prevalence among untreated persons was low-
er than those in 2015, which reflected the ef-
fect of treatment by direct acting antivirals or 
DAAs (Waked et al, 2020). 
      Treatment of chronic hepatitis C (CHC) 
by DAAS has a great impact on liver bio-
chemical profile in most patients. This is 
mostly attributed to suppression of viral repli-

cation. The improvement was also in cirrhotic 
patients and those who didn t achieved SVR 
(El-Kassas et al, 2021). 
   The cirrhosis, particularly if associated with 

-fetoprotein (AFP) 
values, diabetes and male sex were identified 
as risk factors for HCC occurrence in CHC 
treated by DAAs attributed to reduction in im-
mune surveillance in response to rapid clear-
ance of HCV and changes in cytokine pattern 
influencing early carcinogenesis (Rinaldi et 
al, 2020). But, several studies reported that 
HCV treatment by DAAs was associated with 
decreased risk of HCC, due to the decrease of 
post-treatment intrahepatic inflammation by 
achieving SVR (Shiha et al, 2020). Among 
currently approved DAAs, Sofosbuvir® (SOF) 
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is the only one with significant renal elimina-
tion, though its nephrotoxicity still controver-
sial (Jadoul and Martin, 2017). 
  In 2015 the National Committee for the Co-
ntrol of Viral Hepatitis (NCCVH) categorized 
CHC patients into easy to treat or difficult to 
treat ones. Difficult to treat patients were the 
Peg-FN experienced, with total serum biliru-

gm/dl, 
and platelet count <150.000/mm³. 

Easy to treat patients were eligible to be treat-
ed by sofosbuvir/daclatasvir (SOF/DAC) for 
12 weeks, while difficult to treat ones were 
eligible to be treated with SOF/DAC/RBV for 
12 weeks up  to 24 weeks treatment in patie- 
nts with previous SOF failed regimen. By the 
year end, Simeprevir® (SIM), Ledispavir® 

(LED) and Paritaprevir/Ritonavir/Ombitasvir 
(Querevo®) were developed and easily treated 
patients with either SOF/DAC, SOF/SIM, 
SOF/LED, or (Querevo®) + RBV for 12 wee-
ks, taken into consideration that neither SOF/ 
SIM nor Querevo/RBV to be used in patients 
with Child-Pugh class B or C cirrhosis (Sabal 
et al, 2020). 

Materials and Methods 
   Study design: A total of 140 CHC patients 
eligible for DAAs therapy from October 2017 
to December 2019 according to the NCCVH, 
were selected. Patients were either started 
treatment or during their follow-up. The pa-
tients who were coming for follow-up were 

either receiving treatment or undergoing regu-
lar follow-up after end of therapy (EOT).  
   Regimens given were Sofosbuvir/simprevir 
for 12 weeks, or Sofosbuvir/daclatisvir for 12 
weeks, or sofosbuvir/daclatasvir/ribavirin for 
12 weeks, or sofosbuvir/ledispavir for 12 we-
eks, or sofosbuvir/daclatasvir/ribavirin for 24 
weeks, or sofosvuvir/ribavirin for 24weeks.  
   Excluded patients: Patients presented during 
follow-up and on IFN treatment based regim-
ens, HCC, hepatic decompensation and renal 
impairment that occurred before treatment.  
   Clinical examination: Patients were subject-
ed to medical history taking and examination 
with special emphasis on history of previous 
CHC treatment specially its type, treatment 
duration and date of last dose, current co-mor- 
bidities and regular medications to avoid drug 
interaction, previous history of hepatic deco-
mpensation as jaundice, hematemesis or mel-
ena with any endoscopic intervention or prev- 
ious paracentesis. For childbearing ones, date 
of last menstrual period, if she was lactating, 
the use of an effective contraceptive measure 
mainly during treatment and for 6 months af-
ter EOT for her and husband, also, examined 
encephalopathy, jaundice and/or ascites.  
   Laboratory tests: CBC, LFTs, KFTs, Pregn- 
ancy test for childbearing females, serum AFP 
immediately before treatment and at EOT, 
HBsAg, HCV-RNA PCR, evaluation of liver 
fibrosis using FIB-4 score. FIB-4= 

 

 

FIB-4 score <1.45 had a negative predictive 
value of 90% for advanced fibrosis. But, a 
FIB-4 >3.25 have a 97% specificity and a po-
sitive predictive value of 65% for advanced 
fibrosis (Sterling et al, 2006).  Renal impair-
ment was evaluated by serum creatinine and 
clearance by Cockcroft-Gault score.  
   Radiological investigations: abdominal ul-
trasound, dynamic imaging if any hepatic fo-
cal lesion was detected or if AFP>100ng/ml. 
Patients were instructed to have regular visits 
once started therapy and every 4 weeks to as-

sess occurrence of any adverse effects. After 
EOT, they were monitored after 1 month, 3 
months, 6 months and 1 year after EOT.  
    Ethical approval: The study was carried out 
according to Faculty of Medicine, Ain-Shams 
University ethical recommendations that agre-
ed with the  guidelines of 1975 Declaration of 
Helsinki (6th Revision, 2008). A written infor-
med consent from the participated patients 
was obtained after explaining the study aim. 
   Statistical analysis: Data were analysed by 
Statistical Package of Social Science (SPSS) 
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(version 28). Stepwise logistic regression was 
applied to signify variables within univariate 
analysis using forward likelihood ratio meth-
od. Odds ratio (OR) and its 95% confidence 
intervals (CI) estimated the risk. A P-value 
less than 0.05 were considered significant.  

Results 
   Out 140 patients, 35.7% were females and 
64.3% were males. Median age was 56 years 
(25-73). 88.6% of the participants were naïve 
and 11.4% were experienced. Experienced 
ones (56.3%) were relapsed over SOF/RBV 
regimen. Most common regimens were SOF/ 
DAC 12 weeks (34.3%) followed by SOF/ 
RBV 24 weeks (24.3%) and SOF/DAC/RBV 
12 weeks (22.9%). SVR was measured 12 we-
eks after EOT (SVR12) by 82 patients 

 reach PCR assessment 
due to complications. Patients were 88.6% in 
GI, 82.1%, in GII, 85.7%, in GIII, 50%, in 
GIV, but all in G V achieved SVR12.  
   At week 4 of treatment: GI patients were 
Child-Pugh class A, only 97.9% remained as 
A & 2.1% turned to class B. GII patients, 
90.6% were class A & 9.4% class B, only 
87.5% remained class A & 12.5% turned to 
class B. GIII patients 100% were class A, on-
ly 72.2% remained class A &27.3% turned ito 
class B. GIV patients, 70.6% were class A & 
29.3% class B, at week 4 of treatment, 38.2% 
remained class A, 56.9% turned to class B & 
5.9% were class C. GV patients, 80% were 
class A & 20% class B and remained stable 
via treatment and follow-up. Besides, Hb was 
significantly lower in GII compared to GI (P < 
0.01), and also was significantly lower in GIV 
compared to GI (P<0.001). ALT was significa- 
ntly high in GIV compared to GI (P<0.05). 
AST was significantly higher in GIV compa- 
red to GI (P< 0.05). INR was significantly hi-
gh in GIV compared to GI (P<0.001), & also 
compared GIII (P<0.05). Total bilirubin was 
significantly high in GII than GI (P<0.01), 
high in GIV than GI (P<0.001), and high in 
GV than GI (P<0.05). Serum albumin was si- 

gnificantly low in GIV than GI (P<0.001), GII 
(P<0.01) & GIII (P<0.05), with significant di-
fference among groups. Serum creatinine was 
overall (P = 0.047).  
   At week 12 of treatment, Hb was signific-
antly low in GIV than GI (P<0.001). ALT 
was significantly high in GIV than GI (P<0. 
05). AST was significantly high in GIV than 
GI (P<0.001). INR was significantly high in 
GIV than GI (P<0.001), and GII (P<0.01). 
Total bilirubin was significantly high in GIV 
than GI (P<0.001) & GII (P<0.05). Total bili-
rubin was significantly high in GV than GI (P 
<0.01). Serum albumin was significantly low 
in GIV than GI (P<0.001), GII (P<0.05) and 
GIII (P<0.05). Serum creatinine was signifi-
cantly low in GIII than GI (P<0.05). FIB-4 
was high significantly in GII than GI (P < 
0.01), and in GIV than GI (P< 0.001). Also, 
GV was significantly high than GI (P<0.01). 
AFP was significantly high in GII than GI (P 
<0.05), and significantly high in GIV than GI 
(P <0.01). 
   Patients (n=54) suffered from ascites (18) 
followed by jaundice (17) and HCC (14). Re-
nal impairment occurred in 12 patients, 7 with 
hepatic encephalopathy and 1 with hemateme 
sis. In GIV patients (97.1%) suffered from ad-
verse effects significantly compared to others 
(P <0.001), hematemesis with high ascites pr-
oportion (P<0.001) and a significantly high 
hepatic encephalopathy (P 0.003), also a sig-
nificant high jaundice proportion (P< 0.01), 
without differences among groups as to HCC 
& RI (P = 0.316 & 0.758 respectively). 
  At baseline at week 4 of SOF/RBV treated 
patients for 24 weeks, a significant decrease 
was in Hb ALT, AST & albumin (P<0.001), 
but increase in creatinine (P<0.01). Patients 
(97.1%) suffered from adverse effects, ascites 
(38.2%), jaundice (32.4%), both hepatic ence-
phalopathy & HCC (17.6%). By regressive 
analysis, adverse effects patients were signifi-
cantly old than others (P<0.001), with a sig-
nificant high adverse effect among SOF/RBV 
treated ones (P<0.001), and high among those 
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treated 24 weeks (P <0.001).  As to significant 
risks of adverse effects by Univariate analysis, 
fibrotic patients (3.25) were more than (5.106) 
times to adverse effects. SOF/RBV treated pat- 

ients were 58.406 times more to adverse effects. 
Older ages was associated with more adverse 
effects (p=0.051). 
Details were given in tables (1.2.3.4.5, & 6). 

Table 1: Sociodemographic, disease and treatment history among group 
Characteristic  Total (n=140) 
Age (years)   
Median (range) 56 (25-73) 
Sex  
Male 90 (64.3%) 
Female 50 (35.7%) 
Naïve  124 (88.6%) 
Experienced 16 (11.4%) 
Previous TTT:SOF/RBV relapse 9 (56.3%) 
                        IFN relapse 4 (25%) 
                        SOF/SIM relapse 1 (6.3%) 
                        SOF/DAC relapse 1(6.3%) 
SOF/RBV/IFN experienced 1(6.3%) 
SOF/DAC 12wks 48 (34.3%) 
 SOF/RBV 24wks 34 (24.3%) 
 SOF/DAC/RBV 12wks 32 (22.9%) 
 SOF/SIM 12wks 11 (7.9%) 
SOF/DAC/RBV 24wks 10 (7.1%) 
SOF/DAC 24wks 3 (2.1%) 
SOF/LED 12wks 1 (0.7%) 
SOF/SIM 24wks 1 (0.7%) 

 

Table 2: Blood parameters among groups at week 4 of treatment 
Variable GI GII GIII GIV GV P value 
Haemoglobin 14 (7± 16.4) 12.2 (8.7±14.2)a 11.6 (8.4±16.8) 11.1 (6.6±13.8)a 12.2 (9.5±16.7) <0.001 
ALT 21.2 (7.5±55) 21.2 (8±100) 24 (10.7±43) 29.0 (10±62)a 21.3 (12±35.7) 0.030 
AST 23.3 (12.9±64.4) 26.6 (12-95) 24.8 (10±141) 32.2 (11.9-230.6)a 27.7 (15±43) 0.027 
INR 1 (1±1.36) 1.1 (0.8±1.8) 1 (1±1.3) 1.1 (1±1.8)ac 1.1 (1±1.4) <0.001 
Bilirubin 0.7 (0.3±3) 1 (0.4±2.7)a 0.9 (0.5-2.6) 1.6 (0.4±2.9)a 1 (0.5±2.4)a <0.001 
Albumin 3.9 (3.1±4.9) 3.6 (2.8±4.4) 4 (2.5±4.6) 3.1 (2.5±4.1)abc 3.5 (2.7±4.7) <0.001 
Creatinine 1 (0.6±1.9) 0.9 (0.5±1.7) 0.9 (0.5±1.8) 1  (0.6±5.2) 0.8 (0.6±3.5) 0.047 

a significantly different from SOF/DAC 12wks, b significantly different from SOF/DAC/RBV 12wks, c significantly different from 
SOF/SIM 12wks, d significantly different from SOF/RBV 24wks, e SOF/DAC/RBV 24 weeks 
 

Table 3: Blood parameters among groups at week 12 of treatment. 
Variable GI GII GIII GIV GV P value 
Haemoglobin 13.8 (10.1±16.3) 11.6 (9.5±14.4) 12.7 (8.6±16) 10.4 (10.4±13.7)a 12.2 (9.8±14.1) <0.001 
ALT 18.5 (4±81) 18.1 (7.3±73.6) 21.7 (9.6±115.2) 27.2 (16±90.2)a 22 (11.4±31) 0.028 
AST 22.7 (5.4±52) 25.9 (14±77.3) 32.3 (9.6±140) 40.0 (10±240)a 25 (17.5±59.6) 0.001 
INR 1 (0.93±1.5) 1.1 (0.9±1.7) 1 (1.2±3.27) 1.3 (1.1±1.8)ab 1.1 (1±1.6) <0.001 
Bilirubin 0.7 (0.3±1.3) 0.9 (0.5-3.1) 0.9 (0.3±1.8) 1.7 (0.7±)ab 1.2 (0.5±1.9)a <0.001 
Albumin 4 (3.4±5.8) 3.8 (2.9±4.8) 4.1 (3.02±4.6) 3.1 (2.4±4.7)abc 3.6 (2.8±4.6) <0.001 
Creatinine 1 (0.5±1.6) 0.9 (0.5±1.4) 0.7 (0.4±2.5)a 0.9 (0.5±1.6) 0.9 (0.2-1.2) 0.008 
CGS 93 (53±238) 97 (35±163) 109 (35±207) 96 (12±191) 99 (58±136) 0.837 
Fib- 4 1.2 (0.3±3.1) 1.9 (0.8±8.3)a 1.6 (0.4±15.8) 3.6 (0.8-357)a 2.9 (1.4±7)a <0.001 
AFP 3.3 (1.1±28.1) 7 (1.4±400)a 4 (2±1000) 9 (2.5±220)a 6.4 (3±10.9) 0.002 

 
 

Table 4: Side effects due to treatment regimen among groups. 
Adverse effects GI (n=48) GII (n=32) GIII (n=11) GIV (n=34) GV (n=10) p-value 
No 41 (85.4%) 26 (81.3%) 6 (54.5%) 1 (2.9%) 8 (80%)  
Yes 7 (14.6%) 6 (18.8%) 5 (45.5%) 33 (97.1%) 2 (20%) <0.001 
Hematemesis 0 (0%) 0 (0%) 0 (0%) 1 (2.9%) 0 (0%) ------ 
 Ascites 0 (0%) 2 (6.3%) 2 (18.2%) 13 (38.2%) 0 (0%) <0.001 
Hepatic encephalopathy 0 (0%) 0 (0%) 0 (0%) 6 (17.6%) 1 (10.0%) 0.003 
Jaundice 1 (2.1%) 4 (12.5%) 1 (9.1%) 11 (32.4%) 0 (0%) 0.002 
 HCC 3 (6.3%) 3 (9.4%) 2 (18.2%) 6 (17.6%) 0 (0%) 0.316 
Renal impairment 3 (6.3%) 2 (6.3%) 1 (9.1%) 5 (14.7%) 1 (10.0%) 0.758 

*patient < complications 
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Table 5: Side effects after exposure to DAAs treatment 
Characteristic Total (n=140) No (n=86) Yes (n=54) p-value 
Age (years) 54.9±9.3 52.7±9.7 58.5±7.7 <0.001 
 Male 90 57 (63.3%) 23 (36.7%)  
 Female  50 29 (58.0%) 21 (42.0%) 0.534 
 Naive 124 75 (60.5%) 49 (39.5%)  
 Experienced 16 11 (68.8%) 5 (31.3%) 0.523 
Child score A 124 83 (66.9%) 41 (33.1%)  
 Child score B 16 3 (18.8%) 13 (81.2%) <0.001 

 81 66 (81.5%) 15 (18.5%)  
 Fibrosis >3.25 59 20 (33.9%) 39 (66.1%) <0.001 
TTT SOF/DAC 51 43 (84.3%) 8 (15.7%)  
TTT SOF/DAC/RBV 42 34 (81.0%) 8 (19.0%)  
 TTT SOF/SIM & SOF/LED* 13 8 (61.5%) 5 (38.5%)  
 TTT SOF/RBV 34 1 (2.9%) 33 (97.1%) <0.001 
 Durations 12 weeks 92 74 (80.4%) 18 (19.6%)  
Durations 24 weeks 48 12 (25%) 36 (75%) <0.001 
Response to treatment (n=95)**     
 Positive PCR 13 12 (92.3%) 1 (7.7%)  
 Negative PCR 82 74 (90.2%) 8 (9.8%) 0.813 

*One patient received Sof/led,**45 patients PCR not assessed 
Table 6: Multivariate analysis of factors causing adverse effects among groups 

Variations B S.E. P-value OR (95%) Lower Upper 
Fibrosis (>3.25 vs.  1.630 .664 .014 5.106 1.390 18.758 
TTT SOF/DAC/RBV vs.  SOF/DAC -1.019 .746 .172 .361 .084 1.558 
 TTT SOF/SIM & SOF/LED vs. SOF/DAC .623 .833 0.455 1.846 .365 9.528 
 TTT SOF/RBV vs. SOF/DAC 4.067 1.136 <0.001 58.406 6.307 540.900 
Age .071 .036 .051 1.073 1.000 1.152 

B: regression coefficient, SE: standard error 
 

Discussion 
   The HCV infection was in 92.5% of Egypt 
patients infected with genotype 4, 3.6% with 
genotype 1, 3.2% with multiple genotypes, 
and < 1% patients with other genotypes (Kou-
youmjian et al, 2018). 
   In the current study, of 140 CHC patients, 
90 (64.3%) were males, and 50 (35.7%) were 
females, with age ranged from 25-73 years 
with a median of 56 years. These patients 
were known HCV infected men more than 
women in a disproportionate way. However, 
in chronic HCV females were more ability to 
spontaneously virus clearance with slower 
rates for disease progression than males (Ba-
den et al, 2014). The HCV treatment was 
achieved by SVR with undetectable HCV-
RNA by highly sensitive quantitative assays 
12 weeks after treatment (SVR12), which 
highly concordant with the previous SVR24 
in interferon era (Dieterich et al, 2015). 
   DAAS was developed on 2014/2015 to tre- 
at CHC giving IFN-free regimens, with short-

er duration of treatment, fewer side effects 
and higher response (Asselah al, 2016). Atta-
inment of an SVR, defined as aviremia 12 or 
24 weeks after completion of antiviral therapy 
(SVR12 or SVR24) was associated with an 
improved prognosis compared to those either 
untreated or failed therapy (Simmons et al, 
2015). 
  In the current study, 95 patients (67.8%) 
reached SVR12 assessment point, of them 82 
(86.3%) achieved SVR12, but 13 (13.6%) did 
not. These lower percentages can be attributed 
to fact that only 42.2% of the total included 

were non-cirrhotics. By compared the virol-
ogical response among patients, 100% of GV 
achieved SVR12 (80% class A at baseline), 
followed by 88.6% in GI (100% of class A at 
baseline) and 85.7% in GIII (100% class A at 
baseline). Higher response of groups was at-
tributed to better baseline liver functions and 
Child-Pugh classification.    
   In the present study, the total percentage of  
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SVR12 was lower than in other studies, they 
all agreed that baseline liver functions, espe-
cially total bilirubin and serum albumin, and 
better Child-Pugh class were associated with 
better virological response. Higher baseline 
total bilirubin, lower baseline serum albumin 
and higher Child-Pugh class gave as predic-
tive parameters for lower virological response 
(Welzel et al, 2016). They treated over 485 
CHC patients, with SOF (400mg) and DAC 
(60mg) for 24 weeks, SVR12 was achieved in 
92% of patients treated with SOF/DAC and in 
89% of SOF/DAC/RBV treated patients. Al-
so, higher rates of SVR12 were achieved with 
Omar et al. (2018) among 18378 naïve pati-
ents with or without cirrhosis, treatment expe-
rienced patients (IFN or SOF experienced). 
Patients were treated with SOF/DAC+/-RBV 
for 12 weeks, after NCCVH protocol. 95.1% 
achieved SVR12 (95.4% treated without RBV 
and 94.7% treated with RBV (P =0.32).  
   In this study, among patients who were 
treated with SOF/DAC/RBV with normal 
baseline laboratory tests and treated experi-
enced, all responded, which agreed with the 
present study, as the patients with higher se-
rum albumin, lower total bilirubin, FIB-4 and 
liver enzymes at baseline better responded to 
therapy. Abdel-Moneim et al. (2018) evaluat-
ed over 946 CHC patients for efficacy and 
safety of DAAs treatment, patients were clas-
sified into: G1 (easy to treat) with a dual ther-
apy of SOF/DAC daily for 12 weeks and G2 
(difficult to treat) with a triple therapy of 
SOF/DAC/RBV daily for 12 weeks.  SVR12 
was achieved by 94% (891/946) in patients, 
by 95% (718/758) in easy-to-treat group, and 
by 92% (173/188) in difficult-to-treat one. 
Also, Elhammady et al. (2020) with over 200 
Egyptian treatment naïve CHC patients, cate-
gorized into easy to treat group, treated by 
SOF/DAC for 12 weeks, and difficult to be 
treated by SOF/DAC/RBV for 12 weeks. 
They concluded that patients without cirrhosis 
exhibited higher rates of SVR compared to 
those with cirrhosis, but, all attained SVR12 

was 93.5% (100% in easy treated and 87% in 
difficult treated).  
   In the current study, ALT 7 AST levels sho-
wed decline among all patients compared to 
baseline across time period. This agreed with 
Menesy et al. (2021) who reported that decl-
ine in liver enzymes was due to decrease of 
hepatic inflammation by viral replication sup-
pression. However, with regimens given at 
weeks 4 & 12 of treatment, ALT & AST were 
significantly higher in GIV than in GI. This 
agreed with Elsharkawy et al. (2017) who re-
ported that Egyptian CHC patients treated 
with SOF-based regimens, the ALT & AST 
levels significantly decline from baseline till 
12 weeks after EOT, was a significant im-
provement in platelets count from baseline to 
SVR12 as reflected in improvement of FIB-4 
score. This agreed with Fouad et al. (2019) 
who found that 456 CHC patients on DAAs 
showed improvement of ALT and AST from 
baseline to SVR 24, due to the fact that liver 
necro-inflammatory activity led to early im-
provement fibrosis and non-invasive fibrosis 
markers. Moreover, Ali et al. (2020) reported 
that over 240 HCV-cirrhosis patients received 
SOF/DAC for 24 weeks, there was a rapid 
decline of ALT started on 4th week of treat-
ment and remained within normal range till 
12 weeks after EOT. However, this disagreed 
with Morii et al. (2016) who found that ALT 
elevation during treatment was due to reduc-
tion of the inhibitory effects of HCV proteins 
after its eradication on adaptive immunity and 
had provoked immune reconstitution inflam-
matory syndrome. Also, this disagreed with 
Welsch et al. (2017) who found that over 
493patients ALT levels despite SVR treated 
with different antiviral regimens, male pa-
tients showed advanced liver disease and stea-
tosis. Besides, this disagreed with Tacke et al. 
(2020) who found that over 4946patients rec-
eived DAAs, of whom 97% achieved SVR12; 
ALT was elevated in 67.1% in SVR12 & 79% 
of patients. They added that by high BMI, 
type 2 diabetes, alcoholism and liver cirrhosis 
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of the patients. In the present study, in all pat-
ients, FIB-4 decreased during treatment and 
follow-up, by the decline in liver enzymes. 
FIB-4 showed a mild rise at 6 months after 
EOT, and in GI even lower than the baseline 
due to other host factors. At week 12, FIB-4 
score was higher in all than in GI, which were 

-4 at the base-
line. This agreed with Bachofner et al. (2017) 
who assessed the 549 fibrosis patients scores 
APRI and found that patients with SVR after 
DAA therapy showed significant regression 
of transient elastography values. Also, this ag-
reed with Mansour et al. (2019) who treated 
200 naïve CHC patients with PEG-IFN/SOF/ 
RBV, SOF/RBV for 24 weeks, SOF/ DAC for 
12 weeks and SOF/DAC/RBV for 12 weeks. 
They found that patients showed significant 
decline in liver enzymes, fibroscan and FIB-4 
score regardless treatment response. Also, this 
agreed with Hsu et al. (2019) who found that 
in 395 patients declined in FIB-4 & APRI sc-
ores with therapy and remained to12 weeks 
after EOT. Ghoneim et al. (2020) found that 
in 343 CHC patients received DAAs; there 
was a significant drop in mean FIB-4 score 
from baseline to post-SVR (P < 0.001). This 
also agreed with Soliman et al. (2021) they 
reported among 915 CHC patients with adva-
nced cirrhosis and fibrosis; hepatic necroinf-
lammation were improved evidenced by decr-
ease ALT& AST levels with increased plate-
let count at same period at EOT and 24-weeks 
after EOT (SVR24). Roh et al. (2021) decla-
red that   FIB-4 is the most widely used non-
invasive formula for estimating the degree of 

count, AST and ALT levels. 
   In the present study, effect of DAAs over 
liver functions and over Child-Pugh class was 
controversial. Among patients (GIV & GV) 
there was increase in median total bilirubin 
and a decline in median serum albumin with 
treatment, as they were cirrhotic patients with 
higher median total bilirubin and lower medi-
um serum albumin at the baseline. However, 

the INR median levels showed treatment im-
provement (GIV & GII), which were difficult 
to treat, attributed to early recovery of liver 
functions with treatment. GV showed an in-
crease in INR median level with treatment 
and during the follow-up period with stable 
Child-Pugh class. However, the present sig-
nificant raise of median total bilirubin in G I 
compared to the baseline and treatment values 
could be attributed to other unknown host var-
iables. In patients at week 4 & week 12, total 
bilirubin and INR were highly increased and 
serum albumin decreased only in GIV. This 
may be attributed to cirrhosis and the intake 
of RBV caused hemolysis andthus hyperbili-
rubinemia.  
   In the present study, all patients in GI were 
Child-Pugh class A at baseline, only at week 
4, 1 patient (2.1%) turned into class B, in GII, 
9.4% were class B at baseline and increased 
in week 4 to 12.5%, with increased EOT up to 
12.5% of patients; at follow-up, patients were 
class A. In GIII, 27.3% of patients turned to 
class B at week 4 of treatment, In GIV, 29.3% 
were class B at baseline, and at week 4 of 
treatment, 55.9% were still class B and 5.9% 
changed to class C, and in GV, class B were 
(10%) remained as such at week 4 of treatme-
nt, and patients nearly remained the same at 
EOT and at 3 months after EOT. This agreed 
with Welzel et al. (2016) who treated 359/485 
CHC patients with SOF/DAC and the 126 
with SOD/DAC/RBV as compared with base-
line and 12 weeks after EOT. They found that 
total bilirubin decreased by a median 0.2mg 
/dL, and albumin increased by 2.0 g/L at 12 
weeks after EOT. Also, this agreed with Ber-
ge et al. (2017) who treated 90 CHC patients 
with different SOF-based regimens, 60 of 
them had RBV. All patients were Child-Pugh 
class A and with compensated cirrhosis, with-
out significant improvement in Child-Pugh 
class, attributed to low scores at the treatment 
beginning. This also agreed with Ebeid et al. 
(2020), who among 100 CHC patients receiv- 
ed SOF/DAC±RBV showed albumin decreas- 
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ed with treatment. Also, 94% were Child-Pu-
gh class A; 3.3% turned to class B & 5.5 % to 
class C, which occurred despite SVR (100%) 
achievement and marked decrease in ALT & 
AST with consequent decrease in FIB-4. The 
deterioration was attributed to the decrease in 
serum albumin with treatment. Though in the 
current study, serum albumin remained stable 
all patients treatment duration except in GIV.    
   In the current study, median serum albumin 
showed a decrease in median values post-
treatment compared to the baseline (except in 
GII) though all values were within normal. 
This agreed with Abdulhameed et al. (2020) 
reported a significant decrease in albumin lev-
els after DAA therapy, but without clinically 
significant as pre- and post-treatment values 
were within normal range, with mean values 
of 4.2 &4.1 gm/l respectively. But, this disa-
greed with Shousha et al. (2018) who in 155 
patients of 3 groups according to SOF/DAC/ 
RBV, SOF/SIM, IFN/SOF/RBV treatment did 

significant changes in bilirubin level 
and INR between baseline and 12 weeks post 
treatment.  
   In the present study, INR median level was 
stable at baseline and 12 weeks after EOT, 
except in GV, but total bilirubin level decl-
ined at 12 weeks after EOT compared to base-
line among groups. This partly agreed with 
Alhaddad et al. (2020) who among 847 pati-
ents of five groups: non-cirrhotic (318), com-
pensated (196), decompensated liver cirrhosis 
(53), post LTx (30), and 250 treatment experi-
enced, with different DAAs with or without 
RBV according to NCCVH as compared val-
ues at baseline and EOT. They reported a dec-
rease in bilirubin levels in RBV contained re-
gimens from 1.5 to 0.9 and in RBV free regi-
mens from 1.1 to 0.8. CPS also showed imp-
rovement 6.46 to 5.2 in RBV contained regi-
mens, and 7.07 to 5.45 in RBV free regimens. 
This  disagreed  with Poordad et al. (2016) 
who among  60 HCV patients with cirrhosis 
(Child-Pugh class A, B, or C) and 53 patients 
with post-liver transplantation & HCV recur-

rence, 50/ 60 had advanced cirrhosis, Child-
Pugh scores improved in 60% of them, but 
were unchanged in 25%, and worsened in 
15%. CPS improvement was clear in class B 
or C disease. Also, Hanafy et al. (2019) eval-
uated efficacy and safety of DAAs on 160 
patients with decompensated HCV cirrhosis 
for 3 months a matched with positive control 
of 80 patients, and follow-up to 24 31 months 
They found that 3-month course of DAAs led 
to 90% SVR with improvement in CPS and 
MELD scores. The present data agreed with  
Menesy et al. (2021) who among 100 patients 
on SOF/DAC±RBV, SOF/LED or SOF/SIM 
regimens, and followed-up for 6 months after 
treatment, reported significant improvement 
of INR after DAAs treatment that decreased 
from 1.29 to 1.22 (P = 0.012). This was expl- 
ained by hepatic function improvement after 
therapy including coagulation factor synthes- 
is, without significant change in serum biliru-
bin as improvement of total bilirubin median 
level after therapy. El-Sherif et al. (2018),  
with HCV decompensated cirrhosis patients 
given 12 or 24 weeks of treatment with LED, 
SOF, & RBV or VEL, SOF, and/or RBV, or 
48 weeks of treatment with SOF/RBV, show- 
ed a reduction of Child-Pugh class to class A . 
   In the current study, 18 patients developed 
ascites, 13 who were naïve patients in GIV & 
G1 experienced patient also in GIV, 17 devel- 
oped jaundice, 16 were naïve, among them 10 
in GIV and 1 experienced patient in GIV.  
Also, 7 patients developed hepatic encephalo-
pathy, 5 were naïve in GIV and 2 experienced 
patients in GIV &GV and 1 naïve in GIV dev-
eloped hematemesis. Hepatic decompensation 
in GIV can be attributed to their nature as ad-
verse events and mostly hepatic decompensat- 
ion were more with FIB-4>3.25 and treated 
with SOF/RBV for 24 weeks. This agreed wi-
th Omar et al. (2017) reported that of 18378 
CHC patients, of who 10120 were treated 
with SOF/DAC, and 8258 with SOF/DAC/ 
RBV, with a total of 5 deaths due to hepatic 
decompensation and SOF/DAC/RBV failed. 
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Also, in SOF/DAC 3 patients adverse effects 
were hepatic decompensation and/or ascites, 
and in SOF/DAC/RBV 9 patients were hepat-
ic decompensation and/or ascites. This agreed 
with Elbaz et al. (2019) who reported that pat-  
ients (77.2%) of the were naïve patients eligi- 
ble for SOF/DAC±RBV, 2 with hepatic ence- 
phalopathy, 1 with hematemesis and 2 patien- 
ts developed spontaneous bacterial peritonitis 
(SBP). 
   In the current study, 6 patients in GIII dev-
eloped hepatic decompensation, which agreed 
with Saxena et al. (2015), treated 160 patients 
with SIM/SOF±RBV & 56 received RBV, he- 
patic decompensation occurred in 14 patien- 
ts, 7 in classes B/C, 2 in class A had hepatic 
encephalopathy, 3 class B/C, 1 in class A had 
ascites & 1 class B/C had variceal bleeding. 
This agreed with Reddy et al. (2017), treated 
220 patients with SOF/SIM (61/103 experien- 
ced), SOF/SIM/RBV (20/32) or SOF/RBV 
(16/85), 43 patients suffered from decompen-
sating events, one with more than an adverse 
event, 24 patients in SOF/RBV (19 hepatic 
encephalopathy, 8 ascites, 3 SBP & 3 variceal 
bleeding), 11 were in SOF/SIM (8 hepatic en-
cephalopathy & 5 ascites) & 8 patients in 
SOF/SIM/RBV (7 hepatic encephalopathy & 
1 ascites). But, this disagreed with Zeuzem et 
al. (2014) reported that in SOF/RBV, 58% 
were experienced and 21% were cirrhosis, 
SVR attained in 93% without serious adverse. 
Doss et al. (2015) among 103 patients, 52% 
were experienced, and 17% had cirrhosis at 
baseline, 90% achieved SVR12, & 63% of ci-
rrhotic achieved SVR12, only dyspnea & isc 
haemia as serious adverse. Alian et al. (2020) 
40 patients on SOF/DAC±RBV, none was he-
patic decompensation. Ruiz et al. (2021) with 
27 patients SOF/DAC, SOF/RBV, SOF/LED, 
SOF/ VEL none was hepatic decompensation.   
   In the current study, 124 patients were naïve 
and 16 experienced. Adverse effects occurred 
in 54 (38.57%), 14 naïve (25.9%) developed 
HCC, 6 were in GIV, 3 in GI, 3 in GII & 2 in 
GIII. This agreed with Kozbial et al. (2016); 

Conti et al. (2016); Cardoso et al. (2016); Re-
ig et al. (2016); Kanwal et al. (2017); Ravi et 
al. (2017) & Calvaruso et al. (2018) reported 
that DAA therapy increased risk of de novo 
HCC as more-than-expected developed HCC, 
but rapid viral clearance with DAAs reduced 
cancer immune surveillance and anti-tumor 
activity. El Kassas et al. (2019  
hypothesis that exposure to DAAs for a long 
time paved the way to HCC.  
   In the current study, medium serum creati-
nine showed a significant increase in GIV at 
week 4. In GI & GII, CGS was significantly 
lower at EOT compared to baseline, but both 
levels remained normal. The renal impairment 
was identified by increased creatinine level 
>1.2mg/dl in 12 patients, 10 were naïve (5 in 
GIV, 3 in GI, 2 in GII, and 1 in each of GIII 
& GV), 2 patients were 1 in GIV & 1 in GV. 
Kwo and Badshah (2015) theoretically report-
ed that SOF was only DAA with significant 
renal elimination without need dose adjust-
ment, even in CKD or haemodialysis patients. 
Liu et al. (2020) among 481 patients with com-

 
1.73m2, received SOF-based (308) or SOF-free 
(173) DAAs for 12 weeks, and follow-up for 24 
weeks after EOT reported that they received 
SOF-based DAAs experienced a significant on-
treatment decline in eGFR and off-treatment 
improvement compared to patients receiving 
SOF-free DAAs. But, Chen et al. (2017) with 
43 CHC patients DAAs treated, EOT, eGFR 
level was significantly decreased and serum 
creatinine and uric acid levels significantly 
increased, none was non-cirrhotic or cirrhotic 
with decreased eGFR levels and increased 
serum creatinine levels at 24 weeks post-treat-
ment, eGFR and serum creatinine levels sig-
nificantly improved only in non-cirrhotic pa-
tients. Sise et al. (2020) found that for the HCVs 
DAA therapy, CKD infection progress slowly.  

Conclusion 
   The outcome results showed that SOF/RBV 
treatment for 24 weeks was associated with 
many hazards and used with caution. Also, 
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older aged patients, CP-B, 24 weeks of treat-
ment and FIB-4>3.25 were at risk factors for 
developing adverse events. 
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