






Serum Cystatin C as a Predictor of 

Mortality among Elderly Egyptians 

with Liver Cirrhosis 

Thesis 

Submitted for Partial Fulfillment of MD Degree  

in Geriatric Medicine and Gerontology 

By 

Ibrahim Mohamed Fouad Zaki 

Supervised By 

Prof. Dr. Hala Samir Sweed 
Professor of Geriatrics and Gerontology 

Faculty of Medicine, Ain Shams University 

Dr. Nermien Naim Adly 
 Professor of Geriatrics and Gerontology 

Faculty of Medicine, Ain Shams University 

Dr. Ekramy Essa Abdelrahman 
Lecturer of Geriatrics and Gerontology 

Faculty of Medicine, Ain Shams University 

Dr. Ramy Mohamed Mahmoud 
Assistant Professor of Clinical Pathology 

Faculty of Medicine, Ain Shams University 

 

Faculty of Medicine 
Ain Shams University 

2021 



 



 

 

 
 

 

 



 



Acknowledgments 

First and foremost, I feel always indebted to 

Allah the Most Beneficent and Merciful. 

In all gratitude, I extend my most sincere thanks to 

Prof. Dr. Hala Samir Sweed, Professor of Geriatrics 

and Gerontology, Faculty of Medicine, Ain Shams 

University, for honoring me with her supervision of this 

thesis. Her help, guidance, and valuable advices were a 

great encouragement throughout the work. 

I am deeply indebted and sincerely thankful to Prof. 

Dr. Nermien Naim Adly, Professor of Geriatrics and 

Gerontology, Faculty of Medicine, Ain Shams University 

for her close observation, constant encouragement, valuable 

assistance and generosity in giving time, effort & advice. 

Without her unlimited help, this work wouldn’t have been 

done in its present picture. 

Sincere appreciation to Dr. Ekramy Essa 

AbdelRahman, Lecturer of Geriatrics and Gerontology, 

Faculty of Medicine, Ain Shams University, for his sincere 

effort and kind guidance, and constructive criticism to 

accomplish this work. 

I am also deeply thankful to Dr. Ramy Mohamed 

Mahmoud, Assistant Professor of Clinical pathology, 

Faculty of medicine, Ain shams university, for his great 

help and valuable advices. 

Last but not least I would like to thank my family for 

their patience and moral support all through the time of 

my life.  

Ibrahim M. Fouad 
 



 



List of Contents 

Title       Page No.  

List of Abbreviations...................................................................... i 

List of Tables ................................................................................ iii 

List of Figures ...............................................................................iv 

Introduction ................................................................................... 1 

Aim of the Work ............................................................................. 4 

Review of Literature 

 Aging and Liver Diseases ......................................................... 5 

 Liver Cirrhosis ........................................................................ 23 

 Prognosis and Mortality Markers .......................................... 47 

Patients and Methods .................................................................. 70 

Results .......................................................................................... 77 

Discussion .................................................................................... 95 

Summary .................................................................................... 107 

Conclusion .................................................................................. 110 

Recommendations ...................................................................... 111 

References .................................................................................. 112 

Appendix .................................................................................... 172 

Arabic Summary 

 

 

 



 



 i 

List of Abbreviations  
Abb.    Full term  

ACLF  .......................Acute on top of chronic liver failure 

ADL  .........................Activities of Daily Living Scale 

AIH  ..........................Autoimmune hepatitis 

AKI ...........................Acute kidney injury 

ALD  .........................Alcoholic liver disease 

ALF  ..........................Acute Liver Failure 

ALT  ..........................Alanine Aminotransferase 

APACHE  ..................Acute physiology and chronic health 

evaluation 

AST  ..........................Aspartate transaminase 

AUC  .........................Area under the curve 

AUROC  ....................The area under the receiver operating 

characteristic 

AVH  .........................Acute variceal haemorrhage 

BMI  ..........................Body mass index 

Cr  .............................Creatinine 

CRP ..........................C-reactive protein 

CT  ............................Computed Tomography 

CTP  ..........................Child-Pugh-Turcotte 

CysC  .........................Cystatin C 

DM  ...........................Diabetes Mellitus 

eGFR  ........................Estimated glomerular filteration rate 

ESLD  .......................End stage liver disease 

GDS  .........................Geriatric Depression Scale 

GFR  .........................Glomerular filtration rate 

HBV  .........................Hepatitis B Virus 

HCC  .........................Hepatocellular carcinoma 

HCV  .........................Hepatitis C virus 

HE  ............................Hepatic encephalopathy 

HRS  .........................Hepatorenal syndrome 

HS  ............................Highly significant 

HSCs  ........................Hepatic Stellate Cells 

HTN  .........................Hypertension 



 ii 

List of Abbreviations cont... 
Abb.    Full term  

IADL  ........................Instrumental Activities of Daily Living 

Scale 

ICU  ..........................intensive care unit 

IGFBP  ......................Insulin-like growth factor-binding protein 

IHD  ..........................Ischemic heart disease 

INR  ..........................International normalized ratio 

KCs  ..........................Küpffer Cells 

LBP  ..........................Lipopolysaccharide-binding protein 

LC  ............................Liver cirrhosis 

LSECs  ......................Liver Sinusoidal Endothelial Cells 

LT  ............................Liver transplantation 

MELD  ......................Model for End-Stage Liver Disease 

MMSE  .....................Mini Mental Status Examination 

MRI  ..........................Magnetic resonance imaging 

NAFLD  ....................Non-alcoholic fatty liver disease  

NASH  ......................Non-alcoholic steatohepatitis 

NS ………………….. Non-significant 

OR  ............................Odd’s ratio 

PBC  ..........................Primary biliary cirrhosis 

PC  ............................Palliative care 

PTX-3  .......................Pentraxin-3 

S  ...............................Significant 

SBP  ..........................Spontaneous bacterial peritonitis 

sCr  ...........................Serum creatinine 

SD  ............................Standard deviation 

sMR ..........................Soluble mannose receptor 

SOFA  .......................Sequential organ failure assessment 

SPSS  ........................Statistical Package for the Social Science 

SVR  ..........................Sustained virological response 

VH  ............................Variceal hemorrhage 

WHO  ........................World Health Organization 

 
 



 iii 

List of Tables 
Table No.     Title   Page No.  

Table 1:  Sociodemographic data and past history: ................ 77 

Table 2:  Geriatric tools and BMI: ........................................... 78 

Table 3:  Laboratory investigations: ........................................ 79 

Table 4:  Child, MELD & MELD Na scores ............................ 80 

Table 5:  Mortality outcome for study population: .................. 81 

Table 6:  Comparison between survivors and non 

survivors as regard to sociodemographic data: ........ 82 

Table 7:  Comparison between survivors and non 

survivors as regard to “history of chronic 

diseases and etiology”: .............................................. 83 

Table 8:  Comparison between survivors and non 

survivors as regard to MMSE, GDS, ADL, IADL 

&BMI: ........................................................................ 84 

Table 9:  Comparison between survivors and non 

survivors as regard to Laboratory 

investigations: ........................................................... 85 

Table 10:  Comparison between survivors and non 

survivors as regard to Child, MELD & MELD-

Na scoring systems: .................................................. 86 

Table 11:  Correlation between CysC level and Child, 

MELD & MELD-Na scores: ...................................... 87 

Table 12:  Correlation between CysC level and (Age, 

MMSE &laboratory investigations): ........................ 89 

Table 13:  Comparison between predictive accuracy of 

Mortality predictors: ................................................. 92 

Table 14:  Univariate logistic regression analysis for 

predictors of mortality: ............................................. 93 

Table 15:  Multivariate logistic regression analysis by using 

Backward: (Wald) for predictors of mortality: ............. 94 

 



 


