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ABSTRACT 

Background: Hepatitis C virus (HCV) is a major health problem worldwide. Its long-term impact ranges 

from minimal damage to extensive fibrosis and cirrhosis, which is sometimes, accompanied by hepatocellular 

carcinoma (HCC). 

Objective: To evaluate early changes of hepatic fibrosis-related parameters in patients with chronic HCV 

patients using sonography-based real time elastography (RTE) and serum parameters as APRI, FIB4 before 

and after sofosbuvir-based antiviral therapy. 

Patients and methods: This study were conducted on 75 Egyptian patients with chronic hepatitis C who 

were collected from September 2019 and March 2020 at the National Hepatology and Tropical Medicine 

Research Institute Outpatient Clinics, Cairo, Egypt. 

Results: The mean age of the studied patients was 49.6±11.34years, 33 (44%)of them were males while 42 

(56%) were females. A history of diabetes was reported in 9 (12%) patients, while 6 (8%) of our patients 

were hypertensive. A total of 75 HCV-infected patients treated with sofosbuvir based therapy for 12 weeks 

were identified, 62 (82.7%) were treated with sofosbuvir (400 mg/day) and daclatasvir( 60 mg/day) ,   

13(17.3%)were treated with sofosbuvir( 400 mg/day )and daclatasvir( 60 mg/day) with weight-based 

ribavirin. 

Conclusion: Sofosbuvir-based treatment regimens for chronic hepatitis C resulted in significant reduction in 

liver stiffness measurements (LSM) by pSWE with significant changes in the distribution of patients 

receiving  triple therapy among the fibrosis stages and significant improvement in fibrosis scores (FIB4 and 

APRI) 12 weeks post treatment. 
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INTRODUCTION 

     Hepatitis C virus (HCV) is a major 

health problem worldwide. Its long-term 

impact ranges from minimal damage to 

extensive fibrosis and cirrhosis, which is 

sometimes, accompanied by 

hepatocellular carcinoma (HCC) (EASL, 

2014). 

     The objective of chronic hepatitis C 

(CHC) treatment is to achieve a sustained 

virological response (SVR), defined as the 

absence of viral replication 12 or 24 

weeks after treatment completion. A SVR 

which is stable over time, reduces 

morbidity and mortality, and is considered 
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in most cases to be equivalent to cured 

HCV infection (van der Meer, 2012). 

     The objective of chronic hepatitis C 

(CHC) treatment is to achieve a sustained 

virological response (SVR), defined as the 

absence of viral replication 12 or 24 

weeks after treatment completion. A SVR 

which is stable over time, reduces 

morbidity and mortality, and is considered 

in most cases to be routinely measured 

serum markers, used either individually or 

in combination, have been examined as 

alternatives for staging fibrosis among 

hepatitis C patients. Total billirubin, 

albumin, Platelet count (Kelleher et al., 

2015), the ratio of aspartate 

aminotransferase (AST) to alanine 

aminotransferase (ALT), or a combination 

of AST and platelet count are reliable 

predictors of cirrhosis (Wai et al., 2013). 

     Noninvasive approach to assessment of 

severity of hepatitis C include clinical 

symptoms and signs, routine biochemical 

and hematologic blood tests, serum 

markers of fibrosis and inflammation, 

combinations of clinical and blood test 

results, quantitative assays of hepatic 

function, and radiologic imaging studies. 

Although clinical and historical data have 

been shown to correlate with rate of 

fibrosis progression, their accuracy in 

predicting stage of fibrosis on liver 

biopsies is low (Fontana and Lok, 2012). 

     Fibrosis-4 Score (FIB-4) and aspartate 

aminotransferase-platelet ratio index 

(APRI) scores have been validated for 

chronic hepatitis C (CHC) and show 

acceptable sensitivity and specificity, 

particularly in advanced fibrosis and 

cirrhosis (Chou and Wasson, 2013). They 

have been demonstrated to be accurate in 

staging chronic liver diseases before 

antiviral treatment and prediction of 

hepatic fibrosis in HCV patients (Yosry et 

al., 2016). Moreover, they have been used 

to longitudinally follow patients with 

chronic hepatitis and to assess the effect 

of antiviral treatment (D’Ambrosio et al., 

2013). 

     The aim of this work was to evaluate 

early changes of hepatic fibrosis-related 

parameters in patients with chronic HCV 

patients using liver stiffness measurement 

by Shear wave elastography (Siemens-

Acuson S2000) and serum parameters as 

APRI, FIB4 before and after sofosbuvir-

based antiviral therapy. 

PATIENTS AND METHODS 

     This was a prospective cohort study 

that recruited 75 Egyptian patients with 

chronic hepatitis C who were collected 

and followed up during the period 

between September 2019 and March 

2020. All patients were candidates for 

anti-viral therapy according to the 

guidelines of the National Committee for 

Control of Viral Hepatitis (NCCVH). The 

patients were recruited from National 

Hepatology and Tropical Medicine 

Research Institute outpatient clinics, one 

of the centers of National Committee for 

Control of Viral Hepatitis (NCCVH). 

     All of the patients were treated for 12 

weeks and achieved SVR at week 12 post 

treatment. History taking and complete 

clinical examination were checked for all 

patients enrolled in the study. Liver 

biochemical profile included total and 

direct bilirubin, aspartate transaminase 

(AST), alanine transaminase (ALT), 

serum albumin (ALB) and International 

normalized ratio (INR), complete blood 

count (CBC), HBsAg, HCV-Ab, HCV 
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PCR quantitative, serum creatinine, alpha-

fetoprotein (AFP), fasting blood sugar 

(FBS), and HbA1c (if diabetic). 

     Liver stiffness measurement by 

FibroScan and Abdominal 

ultrasonography were applied for all 

participants to detect the echopattern of 

the liver (ultrasonographic features of 

cirrhosis), the degree of fibrosis, presence 

of signs of portal hypertension, maximum 

spleen bipolardiameter, and to exclude 

hepatocellular carcinoma. 

FIB-4 index was calculated to all 

patients using the formula: 

Age (years)×AST (U/L)/ [PLT(109/L)× 

ALT1/2 (U/L)]) (Sterling et al., 2016). 

APRI score was calculated too using the 

equation: 

[(AST/ ULN AST)x 100]/ Platelets 

(109/L)] (Wai et al., 2013). 

     Liver stiffness measurements (LSM) 

were recorded to all patients before 

treatment and 3 months after the end of 

treatment with the shear-wave 

elastography device (Siemens-Acuson 

S2000 VC25). 

Statistical analysis: Continuous data 

were described as mean ± SD or median 

and Interquartile ranges (IQR), while 

categorical variables were presented as the 

count with corresponding percentages (n, 

%). For independent group comparisons, 

Mann Whitney U test for continuous non-

normally distributed data, t-test for 

normally distributed data, and Chi-square 

test for ratios were utilized. For dependent 

(paired) group comparisons, Wilcoxon 

signed rank test for continuous non-

normally distributed data, paired t-test for 

normally distributed data, and McNemar 

test for ratios were applied. A priori alpha 

of less than 0.05 was set for hypothesis 

testing. Normality of numerical data 

distribution was examined using the 

Shapiro-Wilk test. The bivariate 

correlation coefficients were estimated 

using Pearson correlation test for 

parametric data or Spearman test for non-

parametric data. The statistical analyses 

were performed using SPSS for Windows 

(version 26.0, IBM Corp Armonk, NY, 

USA). 

 

RESULTS 

 

     The mean age of the studied patients 

was 49.6±11.34 years, 33 (44%) of them 

were males while 42 (56%) were females. 

A history of diabetes was reported in 9 

(12%) patients while 6 (8%) of our 

patients were hypertensive 3 (2.80%). A 

total of 75 HCV-infected patients treated 

with sofosbuvir based therapy for 12 

weeks were identified, 62 (82.7%) were 

treated with sofosbuvir 400 mg/day and 

daclatasvir 60 mg/day and 13 (17.4%) 

were treated with sofosbuvir 400 mg/day 

and daclatasvir 60 mg/day with weight-

based ribavirin (1000 mg (below 75 kg) to 

1200 mg (above 75mg) (Table 1). 
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Table (1): Baseline patient characteristics for all patients (n=75) 

Patient characteristic Mean±SD range 

Age (years) 49.6±11.34 22-72 

Weight (Kg) 76.35±15.2 49-130 

Height (Cm) 164.23±8.63 147-185 

Body mass index (Kg/m2) 28.4±5.85 19.14-49.95 

Gender (n, %) 

Males 

Females 

 

33 (44%) 

42 (56%) 

Smoking (n,%) 

Smokers 

Non-smokers 

 

16 (21.3%) 

59 (78.7%) 

Hypertension (n, %) 6 (8%) 

Diabetes (n,%) 9 (12%) 

Treatment regimen (n, %) 

400 mg Sofosbuvir+ 60 mg Daclatasvir 

400 mg Sofosbuvir+ 60 mg Daclatasvir  ±RBV 

 

62 (82.7%) 

13 (17.3) 

 

     All biochemical parameters associated 

with Liver function tests (serum total and 

direct bilirubin, serum albumin and INR), 

Renal function test(serum creatinine), 

Complete blood count parameters and 

Alpha fetoprotein (AFP) were normal 

except non-significant elevation in liver 

enzymes (ALT and AST) which were 

45.44±20.39 mg/dl and 43.66±19.21mg/dl 

in diual therapy ,while  were 56.46±42.12 

mg/dl and 57.69±37.20 mg/dl in triple 

therapy (Table 2). 

 

Table (2): Comparing laboratory values between the treatment arms before 

treatment 

Treatment 

Parameters 
Sof/Dac (n=62) 

Sof/Dac/RBV 

(n=13) 
p† 

ALT (IU/L) 45.44±20.39 56.46±42.12 0.63  

AST (IU/L) 43.66±19.21 57.69±37.20 0.52  

AFP (IU/L) 4.15±3.54 14.94±37.99 0.93  

Creatinine (mg/dl) 0.81±0.18 0.93±0.17 0.03  

Albumin (g/dl) 4.18±0.37 3.98±0.42 0.19  

Glucose (mg/dl) 99.81±26.29 95.38±14.59 0.56  

Total bilirubin (mg/dl) 0.69±0.20 1±0.58 0.04  

Hemoglobin (g/L) 13.29±1.42 13.88±1.53 0.22  

WBCs (x103) 7.7±2.3 6.78±1.56 0.25  

Platelets (x103) 238.5±66.33 160.62±68.25 0.002  

PC% 93.28±11.34 88.15±10.21 0.03  

INR 1.06±0.13 1.08±0.09 0.2  

 

     There were significant improvements 

regarding liver enzymes (ALT and AST 

after treatment compared with baseline. 

There were significant differences in 

haemoglobin (Hb) level and platelets 

between baseline and after triple therapy 

(13.88±1.53 vs. 12.78±1.54) and 

(160.62±68.25 vs. 191.62±80.59) 

respectively (Table 3). 
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Table (3): Comparing laboratory values before and after treatment in each study 

arm 

Treatment 

Parameters 
Sof/Dac (n=62) Sof/Dac/RBV (n=13) 

Status 
Before 

treatment 

After 

treatment 
P 

Before 

treatment 

After 

treatment 
P† 

ALT (IU/L) 45.44±20.39 32.77±7.43 <0.001 56.46±42.12 32.69±10.14 0.006 

AST (IU/L) 43.66±19.21 30.63±7.57 <0.001 57.69±37.2 31.08±9.45 0.006 

AFP (IU/L) 4.15±3.54 3.49±2.05 0.28 14.94±37.99 4.01±2.29 0.89 

Creatinine 

(mg/dl) 
0.81±0.18 0.73±0.24 0.011 0.93±0.17 0.81±0.17 0.13 

Albumin (g/dl) 3.93±0.28 3.96±0.23 0.81 3.75±0.43 4.02±0.35 0.08 

Total bilirubin 

(mg/dl) 
0.69±0.2 0.7±0.43 0.82 1±0.58 0.96±0.51 0.75 

Hemoglobin 

(g/L) 
13.29±1.42 13.73±2.07 0.07 13.88±1.53 12.78 ±1.54 0.001 

WBCs (x103) 7.7±2.29 7.55±2.59 0.46 6.78±1.56 6.95±1.31 1 

Platelets (x103) 238.5±66.3 
270.48±71.6

3 
0.02 160.62±68.25 191.62±80.59 0.001 

PC% 93.28±11.34 94.1±11.32 0.88 88.15±10.2 82.77±15.62 0.29 

INR 1.06±0.13 1.03±0.44 0.42 1.08±0.09 1.14±0.17 0.11 

 

     There were significant decreases in liver stiffness in both dual and triple therapy (Table 

4). 

 

Table (4): Comparing non-invasive measures before and after treatment in each 

study arm 

Treatment 

Measures 
Sof/Dac (n=62) Sof/Dac/RBV (n=13) 

Status 
Before 

treatment 

After 

treatment 
P 

Before 

treatment 

After 

treatment 
P† 

FIB4 1.69±1.27 1.03±0.44 0.001 1.98±1.91 1.23±0.55 0.001 

APRI 0.54±0.33 0.33±0.14 0.002 1.13±0.89 0.54±0.32 0.002 

Stiffness 8.11±4.98 7.2±3.4 0.005 16.59±18.69 11.66±10.12 0.005 

 

DISCUSSION 

     This was a prospective cohort study 

aimed to evaluate early changes of hepatic 

fibrosis-related parameters in patients with 

chronic HCV patients using liver stiffness 

measurement, Shear wave elastography 

(Siemens-Acuson S2000) and serum 

parameters as APRI, FIB4 before and 3 

months after end of sofosbuvir-based 

antiviral therapy. The current study 

showed that the mean age of the studied 

patients was 49.6±11.34 years with female 

predominance (56%).Seventy five of 

studied patients who all were Child–Pugh 

score A: 62 (82.7%) were treated with 

SOF/DCV for 12 weeks and 13 (17.4%) 

were treated with SOF/ DCV /RBV for 12 

weeks according to the guidelines of the 

National Committee for Control of Viral 

Hepatitis (NCCVH) 2016. As regarding 

the treatment responses in the current 

study, the total sustained virological 

response (SVR) after 12 weeks was 100 % 

which come in accordance with Welzel et 

al. (2016) who showed use of SOF-DCV 

with or without RBV in patients with 

HCV and advanced liver disease .The 
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SVR12 rate was 100%.In the current 

study, regarding the liver enzymes 

indices; both ALT and AST levels 

significantly declined 3 months after end 

of treatment among all studied patients  

came in accordance with Ahmed et al. 

(2018) who reported significant reduction 

in AST and ALT level for both 3 months 

after end of treatment. Similarly 

Elsharkawy et al. (2017) discussed the 

impact of sofosbuvir based treatment 

regimen on the biochemical profile of 

chronic hepatitis C patients discussed and 

concluded that DAAs improve liver 

necro-inflammatory markers in cirrhotic 

and non-cirrhotic. The current study 

showed that hemoglobin concentration 

was significantly declined 3 months after 

end of triple therapy due to RBV 

administration. This finding was 

previously reported by Wu et al. (2016) 

who suggested that RBV is a triggering 

factor of hemolytic anemia, and RBV 

combination with SOF revealed a 

decrease in hemoglobin concentration. 

     The current study showed significant 

improvement in platelet count 3 months 

after end of triple therapy that Elsharkawy 

et al. (2017) reported in their cirrhotic 

patients. The current study showed 

significant declination in FIB4 score 3 

months after end of both diual and triple 

treatment. Also, the study showed 

significant declination in APRI score 3 

months after end of both diual and triple 

treatment. These results came in 

accordance with Shousha et al. (2017) 

who showed significant improvement in 

FIB4 and APRI 3 months after end of 

Sofosbuvir based treatment. This could be 

explained by the significant improvement 

in parameters of liver fibrosis as ALT and 

AST levels after completing treatment 

regimens, which were reflected on FIB-4 

and APRI. The current study showed 

significant reduction in liver stiffness 

measurements by pSWE 3 months after 

end of antiviral therapy which came in 

accordance with Shousha et al. (2017) 

who showed rapid significant reduction in 

liver stiffness measurements as measured 

by transient elastography 3 months after 

end of sofosbuvir-based treatment. 

CONCLUSION 

     Sofosbuvir-based treatment regimens 

for chronic hepatitis C resulted in 

significant reduction in liver stiffness 

measurements (LSM) by pSWE and 

significant improvement in fibrosis scores 

(FIB4 and APRI) 12 weeks post 

treatment. 
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درجة التليف الكبدى قبل وبعد العلاج بمضادات تقييم 

الفيروسات المباشرة فى مرضى التليف الكبدى المتكافئ نتيجة 

 فيروس سى
 ، أحمد محمد مسعودطاب خطاب، إسلام عمارأحمد فتح الله خ

 جامعة الأزهر ،والجهاز الهضمى والامراض المعدية، كلية الطبقسم امراض الكبد 

E-mail: ahmedkhattab315@gmail.com  

إسدددددتجابة تحقيددددد   نهددددددع مدددددا  دددددلاج التهددددداا الكبدددددد المددددد ما  سدددددى  الدددددى :خلفيةةةةةة البحةةةةة 

أو  21والتدددددد  تعددددددرع بعدددددددو وجدددددد د تكددددددا ر للفيددددددروس فدددددد  ا سددددددب   فيروسددددددية مت ا ددددددلة 

بعدددددددد اسدددددددتكماج العدددددددلاج و ا سدددددددتجابة الفيروسدددددددية المت ا دددددددلة م دددددددتقرة مددددددد  مدددددددرور  12

ال قددددددلل وتقلددددددل مددددددا معددددددد ت ا  ددددددتلاج وال فيدددددداتل و ددددددى تعددددددادج فدددددد  مع ددددددم الحددددددا ت 

يدددددف الكبدددددد  ددددد  العامدددددل الر ي دددددى الددددد ى وتل الشدددددفاا مدددددا ا لتهددددداا الكبدددددد الفيروسدددددى  سدددددى  

يحدددددددددد فيددددددددروس ا لتهدددددددداا الكبدددددددددى ال بددددددددا ى سددددددددى ل مددددددددرا  وال فيددددددددات المرتب ددددددددة  

بالإضددددافة إلددددى  لدددد ل فددددهي مريلددددة التليددددف  دددد  ندددد ير وتدددد فر معل مددددات  ددددا إيتمدددداج ت دددد ر 

 .المر  وا ستجابة للعلاج

رضدددددى الددددد يا تقيددددديم الت يدددددرات المبكدددددرة مدددددا  لامدددددات التليدددددف فددددد  الم الهةةةةةدا مةةةةة  البحةةةةة :

يعددددددان ي مددددددا مرضددددددى التهدددددداا الكبددددددد ال بددددددا   المدددددد ما  سددددددى  باسددددددت داو قيدددددداس  ددددددلابة 

الكبددددددددد باسددددددددت داو م جددددددددر القددددددددب ا سددددددددت جرافى فددددددددى المرضددددددددى الم ددددددددابيا با لتهدددددددداا 

الكبددددددددى الفيروسدددددددى سدددددددى أ اددددددداا  دددددددلاج مرضدددددددى ا لتهددددددداا الكبددددددددى الفيروسدددددددى  سدددددددى  

 2بة الكبددددددد ابددددددرىل فيددددددد  بمضدددددداد الفيروسددددددات س ف سددددددب فيرو ل  باسددددددت داو قيددددددداس  ددددددلا

 .وغير ا ما العلامات غير ال ازية التى تعبر  ا درجر التليف

مريضًددددددا  57 دددددد ة دراسددددددة جما يددددددة م ددددددتقبلية اجريددددددل  لدددددد   المرضةةةةةة  وبةةةةةةر  البحةةةةةة :

م ددددداباً بالتهددددداا الكبدددددد ال بدددددا   المددددد ما الددددد يا تدددددم جمعهدددددم ومتدددددابعتهم فددددد  الفتدددددرة مدددددا بددددديا 

جميدددددد  المرضددددددى للعددددددلاج المضدددددداد للفيروسددددددات وتددددددم تقيدددددديم  1122وسددددددبتمبر  1122ي ليدددددد  

وفقدًددددا لإرشدددددادات اللجادددددة الق ميدددددة لمكافحدددددة الفيروسدددددات الكبديدددددة فدددددى  يدددددادة  دددددلاج التهددددداا 

الكبدددددد الفيروسددددد  فددددد  معهدددددد الكبدددددد القددددد مى بالقدددددا رةل وتلقدددددى جميددددد  المرضدددددى المرشدددددحيا 

مددددددددح مددددددددرة وايدددددددددة  01  و داكلاتددددددددازفير مددددددددح مددددددددرة وايدددددددددة ي ميدًدددددددا  211س ف سددددددددب فير 
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كجدددددم   57مدددددح مأقدددددل مدددددا  2111ي ميدًددددا  مددددد  أو بددددددوي ريبدددددافيريا  لدددددى أسددددداس الددددد زي  

  }مح 57مح مأ لاة  2111إلى 

جددددددددم يددددددددتم تعددددددددديل جر ددددددددة  21وإ ا إن فددددددددا م ددددددددت ى الهيم جلدددددددد بيا أقددددددددل مددددددددا          

مددددددح وت قددددددف إ ا كدددددداي م ددددددت ى الهيم جلدددددد بيا يددددددا فا  111الريبددددددافيريا بت فيضددددددها إلددددددى 

  أسب  ا 21ل 2ل 2أسب  ا ومتابعتها بانت او ف   21جم لمدة  7 2ا اقل م

مريضدددددا  57كددددداي  ددددددد المرضددددد  الددددد يا بدددددداوا واسدددددتكمل ا متابعدددددة العدددددلاج  نتةةةةةابح البحةةةةة :

مددددددددح مددددددددرة وايدددددددددة ي ميدًدددددددا   211  مددددددددريا تلقدددددددد ا العددددددددلاج ب  ف سددددددددب فير 01مدددددددداهم 

ج ا مددددددددددريا تلقدددددددددد ا العددددددددددلا 21مددددددددددح مددددددددددرة وايدددددددددددة ي ميدًدددددددددا   و01  وداكلاتددددددددددازفير

مددددددددح مددددددددرة وايدددددددددة  01  مددددددددح مددددددددرة وايدددددددددة ي ميدًدددددددا  وداكلاتددددددددازفير 211  س ف سددددددددب فير

كجددددددم  إلددددددى  57مددددددح مأقددددددل مددددددا  2111ي ميدددددداً  مدددددد  ريبددددددافيريا  لددددددى أسدددددداس الدددددد زي  

  }مح 57مح مأ لاة  2111

 %70سدددددددداة  وكدددددددداي نحدددددددد   12 22±0 22مت سددددددددم  مددددددددر المرضدددددددد  بدددددددديا وكدددددددداي         

مرضددددد  يعدددددان ي مدددددا مدددددر  %21ر  ومددددداهم مدددددا الددددد ك  %22مددددداهم مدددددا الإندددددا  بيامدددددا 

 .مرضى يعان ي ما ارتفا  ض م الدو %2ال كري وكما كاي

ن دددددداو العددددددلاج القددددددا م  لددددددى ال  ف سددددددب فير لعددددددلاج مرضدددددد  فيددددددروس ا تهدددددداا  الاسةةةةةةت تا :

الكبددددددي سددددد  يدددددكدي إلدددددى ان فدددددا  كبيدددددر فددددد  قياسدددددات ت دددددل  الكبدددددد و تح دددددا كبيدددددر فدددددى 

 . شر اسب  ا إنتهاا العلاج با اىوابرى بعد  2في  تليف  لامات الم ل لل

  التليف الكبدى و العلاج الفيروسى و فيروس سى :الكلمات الدالة


