
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
HANAA ALY  



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  يق الالكتروني والميكروفيلمالتوث

 
HANAA ALY  

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 ن المادة التي تم توثيقها وتسجيلهانقسم بالله العظيم أ

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 
 

HANAA ALY  



  

   

 

 

Assessment of Carotid Atherosclerosis in 

Egyptian Chronic Hepatitis C Patients  

After Treatment by Direct Acting 

Antiviral Drugs. 
Thesis 

Submitted For Fulfillment Of Master Degree In Gastroentrology and 
Hepatology 

By 

Mostafa Mohamed Fikry Elhady Swailam 

M.B.B.Ch., 
Under Supervision of 

Prof. Essam M bayoumy 
Professor of Gastroentrology and hepatology department, 

faculty of medicine,Ain Shams university 

Dr. Ahmed Samir Allam 

Lecturer of Gastroentrology and hepatology department, 
faculty of medicine,Ain Shams university 

Dr. Marwa Ahmed Mohamed 

Lecturer of Gastroentrology and hepatology department, 
faculty of medicine,Ain Shams university  

 
Faculty of Medicine                                                                               

Ain Shams University                                                                                        

2021 

 

 



  

 

 

  المصريي   المرض   ف   السبات   الشرايي   تصلب   تقييم  

 العلاج   بعد  )س (  المزمن   الوبائي   الكبد   بالتهاب   المصابي 

 المباشرة   الفيروسات   بمضادات 

                   رســــالـة                                                                                                                   

                                      هاز الهضمي والكبدالجدرجة الماجستيرف أمراض  توطئة للحصول عل 

               مقدمة من                                                                                          

 الهادي   فكري  محمد  مصطفي الطبيب/  

 بكالوريوس الطب والجراحة

 تحت إشراف

مي و بي   عصام/ الأستاذ الدكتور   

 والكبد  الهضمى الجهاز امراض أستاذ 

 عي شمسكلية الطب، جامعة 

علام  سمير   أحمد   /   الدكتور   

                                                                                                                            مدرس أمراض الجهاز الهضمي والكبد 

 عي شمسجامعة كلية الطب، 

 محمد   حمدأ   مروة   /   ة الدكتور

 مدرس أمراض الجهاز الهضمي والكبد 

 عي شمسجامعة كلية الطب، 

 

                                               كلية الطب                                                                                                                    

                                                                                                                                                                      عي شمسجامعة 

       م2021



  

    

 



  

I 

 

Dedication 
 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

II 

 

 

Acknowledgments 
First and foremost, thanks to ALLAH for whom I always pray to give 

me the ability to do my work faithfully. 

I would like to express my sincere gratitude and deepest appreciation to 

Prof. Dr. Essam M bayoumy, Professor of Gastroentrology and hepatology 

department,  faculty of medicine, Ain Shams university, for his generous 

advice, kind supervision and helpful guidance. 

I wish to present many thanks to Dr.Ahmed Samir Allam, lecturer of 

Gastroentrology and hepatology department,  faculty of medicine, Ain Shams 

university, for his helpful guidance and support. 

I wish to present plentiful thanks to Dr. Marwa Ahmed mohamed, lecturer 

of Gastroentrology and hepatology department,  faculty of medicine, Ain Shams 

university, for her encouraging, help and support.  

I wish also to thank all member staff of Gastroentrology and hepatology 

department, for their support and efforts. 

 

                                                               Candidate 
                                                                                                       Dr. Mostafa Mohamed Fikry   
 
 
 
 



  

III 

Table of Contents  
Dedication ............................................................................................................ I 

Acknowledgments .............................................................................................. II 

List of Tables ................................................................................................... IV 

List of Figures ................................................................................................... V 

List of Abbreviations ....................................................................................... VI 

Introduction .................................................................................................... - 1 - 

Aim of the work .............................................................................................. - 3 - 

Review of Literature ...................................................................................... - 4 - 

Chapter 1: Hepatitis C Virus ........................................................................ - 5 - 

Chapter 2: Treatment of HCV Infection ................................................... - 18 - 

Chapter 3: Carotid Atherosclerosis ........................................................... - 40 - 

Patients and Methods................................................................................... - 65 - 

Statistical Analysis ....................................................................................... - 71 - 

Results ........................................................................................................... - 72 - 

Discussion ...................................................................................................... - 94 - 

Summary ..................................................................................................... - 102 - 

Conclusion ................................................................................................... - 105 - 

References ................................................................................................... - 106 - 

 1 ............................................................................................................. الملخص العرب 

 

 

 

 



  

IV 

List of Tables 

Table 1: Child Turcotte Pugh score. ............................................................. - 67 - 

Table 2: Socio-demographic characteristics of studied cases. ...................... - 72 - 

Table 3: Risk factors of carotid atherosclerosis in studied patients. ............. - 75 - 

Table 4: Presence of dyslipidemia in studied patients. ................................. - 76 - 

Table 5: Clinical features of cases ................................................................ - 77 - 

Table 6: CBC and lipid profile at baseline and 6 months follow up. ........... - 79 - 

Table 7: Liver functions at baseline and 6 months follow up. ...................... - 81 - 

Table 8: Renal functions and RBS at baseline and 6 months follow up. ..... - 83 - 

Table 9: Distribution of the studied cases as per SVR. ................................ - 84 - 

Table 10: DAAs treatment regimens received by the studied cases. ............ - 85 - 

Table 11: Comparison between Intima Media thickness measured by B-mode 

ultrasonography baseline and 6 months follow up. ....................................... - 86 - 

Table 12: Baseline and follow up 6 months of IMT ≥ 1 mm and carotid 

plaques............................................................................................................ - 87 - 

Table 13: Correlation between and baseline IMT and other risk factors. .... - 89 - 

Table 14: Concentration of lipid profile and IMT at baseline and 6 months 

follow up after initiation of anti HCV therapy in 80 patients categorized 

according to whether or not they achieved SVR. .......................................... - 92 - 

  



  

V 

List of Figures 

Figure 1:Natural history of HCV infection (Mondelli MU, 2017) ________ - 9 - 

Figure 2: Distribution of HCV all over the world ____________________ - 13 - 

Figure 3: Prevalence of active hepatitis in [Egypt] 2015 ______________ - 15 - 

Figure 4: Mean and range of age in the studied cases. ________________ - 73 - 

Figure 5: Distribution of the studied cases regarding gender ___________ - 74 - 

Figure 6: Mean and range of BMI in the studied cases. _______________ - 74 - 

Figure 7: Distribution of the studied cases regarding risk factors _______ - 75 - 

Figure 8: presence of dyslipidemia in studied cases. _________________ - 76 - 

Figure 9: CTP score, splenomegaly and cirrhosis in studied cases. ______ - 78 - 

Figure 10: Comparison between platelets at before and after treatment. __ - 80 - 

Figure 11: Comparison between lipid profile before and after treatment. _ - 80 - 

Figure 12: Comparison between ALT & AST before and after treatment. - 82 - 

Figure 13 Albumin, bilirubin & INR before and after treatment ________ - 82 - 

Figure 14: Random blood sugar at before and after treatment. _________ - 83 - 

Figure 15: Distribution of the studied cases regarding SVR. ___________ - 84 - 

Figure 16: Protocol of treatment of the studied cases ________________ - 85 - 

Figure 17: Comparison between IMT at before and after treatment. _____ - 86 - 

Figure 18: Carotid plaques before and after treatment. _______________ - 88 - 

Figure 19: Scatter plot correlation between carotid IMT and BMI. ______ - 90 - 

Figure 20: Scatter plot correlation between carotid IMT and T.cholesterol. - 90 - 

Figure 21: scatter plot correlation between carotid IMT and HDL. ______ - 91 - 

 

 

 

file:///E:/masters/new%20jop/مصطفي%20فكري/final/complete%20thesis%200.docx%23_Toc87886902
file:///E:/masters/new%20jop/مصطفي%20فكري/final/complete%20thesis%200.docx%23_Toc87886904


  

VI 

List of Abbreviations 

AASLD 

AFP  

AHA 

ALT 

AST 

CAD 

CAS 

CBC 

CETP 

CIA 

CNS 

CRP 

CTA 

CTP 

DAA 

DCV 

EASL 

EGF 

EHIS 

EHDS 

EIA 

ELISA 

FDA 

GFR 

HAV 

Hb 

HBV 

HCC 

HCV 

HDL 

HIV 

ICA 

IDSA 

IL 

IMT 

INR 

IQR 

LDL 

American association for study of liver diseases  

Alpha-Feto Protein  

American heart association 

Alanine aminotransferase                                                                 

Aspartate aminotransferase                                                                       

Carotid artery disease 

Carotid Atherosclerosis 

Complete blood count                                                                                    

Cholesteryl ester transfer protein 

Chemiluminescence Immunoassay 

Central Nervous System  

C reactive protien 

Computed Tomography angiography 

Child Turcotte pugh 

Direct Acting Antiviral 

Daclatasvir 

European association for study of the liver  

Epidermal growth factor 

Egypt Heath Issues Survey 

Egypt Heath Disability Survey 

Enzyme Immunoassay  

Enzyme-linked immune-sorbent assay 

Food and Drug Administration 

Glomerular filtration rate 

Hepatitis A Virus 

Hemoglobin                                                                                       

Hepatitis B Virus  

Hepatocellular carcinoma 

Hepatitis C Virus                                                               

High density lipoprotein 

Human Immunodeficiency virus 

Internal carotid artery 

Infectious disease society of America 

Interleukin 

Intima media thickness 

International normalized ratio                                                   

Inter Quartile Range 

Low Density Lipoprotein 



  

VII 

MELD 

MMP 

MOHP 

MRA 

NKC 

Peg-IFN 

PDGF 

PI 

PT 

PTT 

RBV 

RIBA 

RT-PCR 

SD 

SDH 

SNP 

SOF 

SPSS 

SVR 

TIA 

TLR 

USA 

WBCs 

USA 

WHO 

 

Model of endstage liver disease 

Matrix Metallo-protinase 

Ministry of Health and Population 

Magnetic resonant angiography 

Natural Killer cells 

Pegylated Interferon  

Platelet derived growth factor 

Protease inhibitor 

Prothrombin time  

Partial thromboplastin time 

Ribavirin 

Recombinant Immuno-Blot Assay 

Reverse Transcriptase Polymerase Chain Reaction  

Standard deviation  

Social determinants of health 

Single nucleotide polymorphism 

Sofosbuvir                                                                      

Statistical Program for Social Science  

Sustained Virologic Response  

Transient ischemic attacks 

Tol Like Receptor  

United States of America 

White blood cells                                                                                  

United States of America 

World Health Organization 

    



Introduction and Aim of the Work  

- 1 - 

Introduction 
Hepatitis C virus (HCV) infection is one of the main causes of chronic liver 

disease as there are approximately 71 million chronically infected individuals 

worldwide (Blach et al., 2017).  

HCV infection affects cholesterol homeostasis and despite of its 

association with a decrease in serum concentrations of total cholesterol, LDL-C 

and apolipoprotein B (apoB —the main protein constituent of LDL and very-low-

density lipoprotein (VLDL) an it was found that chronic HCV is associated with 

increased risk of atherosclerosis and its clinical manifestations (Bassendine et 

al., 2013; Ampuero & Romero-Gómez, 2015).  

The risk for coronary artery disease increases with HCV-infected 

individuals. Also, myocardial perfusion defects have been found in 87% of the 

patients with chronic hepatitis C, which improved with viral eradication (Roed et 

al., 2006; Maruyama et al., 2013).  

The carotid arteries are among the commonest sites of atherosclerosis, 

manifesting as cardiovascular disease, stroke and other diseases. Of the two major 

stroke subtypes, ischaemic stroke is generally the more common and is mainly 

due to carotid atherosclerosis (Arenillas, 2011).  

The mechanisms suggested for carotid atherosclerosis were a chronic 

immunological challenge and the production of pro-inflammatory cytokines. 

Persistent infection disturbs the balance between immunostimulation and 

inhibitory cytokines, which could thus maintain a significant level of 

inflammation. The alteration in the cytokine balance observed in patients with 

chronic hepatitis C could result in these cardiovascular complications (Domont 

& Cacoub, 2016). 
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Carotid intima-media thickness (IMT) has been used as a surrogate of sub-

clinical atherosclerosis and studies have shown that, after adjustment for classical 

cardiovascular risk factors, those with chronic HCV infection have raised IMT 

(Mostafa et al., 2010). 

The recent introduction of direct-acting antivirals (DAAs) has changed 

hepatitis C virus (HCV) infection treatment. These treatments result in 

significantly high sustained viral response (SVR) rates (85%-100%) after a short 

treatment course (12-24 weeks) without any severe adverse effects (Zuccaro et 

al., 2020). 

The available data on role of treatment of chronic HCV infection by new 

DAAs and improvement of carotid atherosclerosis are scarce and contradicting 

as study of Petta et al. revealed that HCV eradication by DAA improves carotid 

atherosclerosis in patients with severe fibrosis with or without additional 

metabolic risk factors (Petta et al., 2018). 

 

 

 

 

 

 

 

 

 


