
Neuropathies in Patients with HCV-Related 
Chronic Liver Disease and Its Relation to 

Serum Cobalamin Level 
Thesis submitted for partial fulfillment of 

Master Degree in Tropical Medicine 
 

Presented by 
Omar Zaghloul El Shabasy 

M.B., B.CH. 

Faculty of Medicine -Cairo University 
 

Under supervision of 
Prof. Mohamed Awad Mansour  

Professor of Tropical Medicine 
Faculty of Medicine -Ain Shams University  

 
Prof. Said Ibrahim Shalaby  

Professor of Tropical Medicine and head of Complementary Medicine 
department in the National Research Center 

 
 

Ass. Prof. Nadia Abdel Aaty Abdel Kader 
Assistant prof. of Tropical Medicine   

Faculty of Medicine -Ain Shams University 
 

Faculty of Medicine 
Ain Shams University 

2013  

 



 



 
 

 Page  
 

 

 

Acknowledgment 



 



                                                          Acknowledgement              
 

 
 

Acknowledgement 

Praise to be done to ALLAH, without his help nothing 

could be reached. 

My deepest thanks to Professor Dr. Mohamed Awad 

Mansour, Professor of Tropical Medicine, Faculty of 

Medicine, Ain Shams University to whom I am indebted and 

who cared about every detail written down in this work. It was 

impossible for me to finish this work without his wise 

instructions, his guidance and his way of thinking. 

My deepest thanks to Professor Dr. Said 

IbraheemShalaby, Professor of Tropical Medicinein the 

National Research Center,to whom I am indebted who helped 

me achieve my goal in this work. 

Words will never be able to express my deepest 

gratitudeand appreciation to Dr. Nadia Abdel AatyAbdelkader, 

Assistant Professor of Tropical Medicine, Ain Shams 

University for her strict supervisionand revision of this work. She 

gave me much of her time,experience and support. Her valuable 

comments, efforts andcollaboration were the causes to complete 

this work properly. 



                                                          Acknowledgement              
 

 
 

Very special thanks to Dr.HossamAfifi Lecturer of 

Neurology, Faculty of medicine, Ain Shams University for his 

kind help in performing neurological examination and Nerve 

Conduction Studies. 

Very special thanks to Dr.DoaaZakariaZakyLecturer of 

Tropical Medicine, Faculty of medicine, Ain Shams University 

for her kind help in finishing and revising this work. 

Many thanks to Dr. WessamElsayed, Assistant Professor 

of Clinical Pathology, Faculty of Medicine, AinShams 

University for performing the Laboratory work in our study. 

Last but not least, allow me to send my deepest gratitude, 

mygreat appreciation & sincere thanks to My Family, My 

Parents, My wife, My daughter and son and All my brothers 

and sisters, Thanks a lot to all. 



Contents 
 

Discussion Page i 
 

CONTENTS 
Abbreviations iii 

List of tables iv 

List of figures vi 

Introduction 1 

Aim of the Work 5 

Review of Literature 6 

Chapter 1: HCV related cirrhosis 6 

Chapter 2: Peripheral Neuropathy 30 

Chapter 3: Vitamin B12 ( Cobalamin ) 52 

Patients and Methods 68 

Results 75 

Discussion 95 

Conclusion 105 

Recommendations 106 

Summary 107 

References 110 

Arabic Summary  

 

 



 



Abbreviations 
 

Abbreviations Page iii 
 

List of Abbreviations 
AIDP Acute inflammatory demyelinating polyneuropathy. 
AN  Autonomic neuropathy. 
ALT Alanine trans aminase. 
AST Asbartate transaminase. 
AUC Area under curve. 
Cbl Cobalamine. 
CBPs Cobalamine binding proteins. 
CLD Chronic liver disease. 
CIDP Chronic inflammatory demyelinating 

polyneuropathy. 
CIP Critical illness polyneuropathy. 
CSPH Clinically significant portal hypertension 
DM Diabetes mellitus 
ECM Extra cellular matrix. 
EDHS Egypt demographic health survey. 
EMG Electromyography. 
ESLD End stage liver disease. 
HC Haptocorrin. 
HCV Hepatitis C virus. 
HCV-MC HCV related mixed cryoglobulinaemia 
HCV4 Hepatitis C virus genotype 4. 
HCYs Homocystienes. 
HRS Hepato-renal syndrome 
HVPG Hepatic venous pressure gradient.  
IF Intrinsic factor. 
INR International normalized ratio. 
IQR Interquatile range. 
LTX Liver transplantation. 
MELD Model of end stage liver disease. 



Abbreviations 
 

Abbreviations Page iv 
 

MMN Multifocal motor neuropathy. 
MMPs matrix metalloproteinases 
MRPI Multi drug resistance protein. 
NCS Nerve conduction studies. 
NS3 nonstructural protein 3 
PAN Poly arteritis nodosa. 
PAT Parentral anti-shistosomal therapy. 
PBMC peripheral blood mononuclear cells 
PMN Poly-morpho-nuclear leucocytes. 
PN Peripheral neuropathy. 
PPG Portal pressure gradient. 
ROC Receiver operator characteristics. 
SD Standard duration. 
TIMPs tissue inhibitors of metalloproteinases 
TC Trans-cobalamine. 
THF Tetra-hydro-folate. 
TNF-α Tumor necrosis factor-α 
VZN Varicella zoster virus. 
 



Tables 
 

Tables Page v 
 

List of tables 
Table of 

review 

Title page 

Table 1 Outcome of testing for hepatitis C virus (HCV) for 

whom results were positive on the antibody and 

the RNA tests by age and sex, Egypt 2008. 

9 

Tables of 

results 

  

Table 1 Distribution of age and gender among studied 

groups. 

76 

Table 2 Clinical symptoms and Child classification of 

liver disease in both groups. 

76 

Table 3 Signs of liver cell failure in studied group.  77 

Table 4 Local abdominal signs in the studied group. 78 

Table 5 Neurological symptoms in the studied group.  79 

Table 6 Sensory examination in the studied group. 80 

Table 7 Motor examination in the studied group. 80 

Table 8 Laboratory investigations in the studied group. 81 

Table 9 Abdominal ultrasound examination in the studied 

group. 

82 

Table 10 Autonomic function and nerve conduction studies 83 



Tables 
 

Tables Page vi 
 

in the studied group. 

Table 11 Comparison of  B12 level in the studied group. 86 

Table 12 Comparison of serum B12 level in relation to 

neurological examination of patient groups. 

88 

Table 13 Comparison of serum B12 levels in relation to 

NCS patients groups. 

89 

Table 14 Correlation between vitamin B12 level and other 

parameters. 

90 

Table 15 Test result variables. 92 

Table 16 Test result variables. 94 

 



Figures 
 

Figures Page vii 
 

List of figures 
 

Figure in 

review 

title page 

figure 1 Percentage of women and men positive in RNA 

test for HCV by age. 

11 

figure 2 Rate of progression of HCV infection. 14 

figure 3 Structure of vit. B12 cobalamine. 47 

figure 4 Absorption,transport, storageof vit.B12 51 

Figures 

in results 

  

figure 1 Autonomic function test among the studied group. 84 

figure 2 Nerve conduction study among the studied group. 84 

figure 3 Types of NCS among the studied group. 85 

figure 4 Vit. B12 levels the three groups. 87 

figure 5 ROC curve for vit. B12 in group 1 & group 2. 92 

figure 6 ROC curve for vit. B12 between CLD pt. and 

healthy control group. 

93 

 



 



 
 

 Page  
 

 

 

Introduction 


