EVALUATION OF SAFE AND ACCURATE MODALITIES
FOR THE PREDICTION OF OESOPHAGEAL VARICES IN HCV
CIRRHOTIC PATIENTS

Submitted By
Mohamed Ahmed Hashish
M.B.B.Ch., Faculty of Medicine, Ain Shams University, 2003
Master of internal Medicine, Faculty of Medicine, Ain Shams University, 2008

A Thesis Submitted in Partial Fulfillment
Of
The Requirement for the Doctor of Philosophy Degree
In
Environmental Sciences

Department of Environmental Medical Sciences
Institute of Environmental Studies and Research
Ain Shams University

2019



APPROVAL SHEET

EVALUATION OF SAFE AND ACCURATE MODALITIES
FOR THE PREDICTION OF OESOPHAGEAL VARICES IN HCV

CIRRHOTIC PATIENTS

Submitted By
Mohamed Ahmed Hashish
M.B.B.Ch., Faculty of Medicine, Ain Shams University, 2003

Master of internal Medicine, Faculty of Medicine, Ain Shams University, 2008

A Thesis Submitted in Partial Fulfillment
Of
The Requirement for the Doctor of Philosophy Degree
In
Environmental Sciences
Department of Environmental Medical Sciences

This thesis Towards a Doctor of Philosophy Degree in

Environmental Sciences Has been Approved by:
Name Signature
1-Prof. Dr. Mostafa Hassan Ragab

Prof. of Environmental Medicine, Department of

Environmental Medical Science

Institute of Environmental Studies & Research

Ain Shams University

2-Prof. Dr. Hala Ibrahim Awad Allah
Prof. of Environmental Medicine & Community
Head of Department of Environmental Medical Sciences
Institute of Environmental Studies & Research
Ain Shams University

3-Prof. Dr. Wael Safwat Mohamed Abdel Baky
Prof. of Gastroenterology and Hepatology
Theudor Bilharz Research Institute

2019



EVALUATION OF SAFE AND ACCURATE MODALITIES
FOR THE PREDICTION OF OESOPHAGEAL VARICES IN HCV
CIRRHOTIC PATIENTS

Submitted By
Mohamed Ahmed Hashish

M.B.B.Ch., Faculty of Medicine, Ain Shams University, 2003
Master of internal Medicine, Faculty of Medicine, Ain Shams University, 2008

A Thesis Submitted in Partial Fulfillment
Of
The Requirement for the Doctor of Philosophy Degree
In
Environmental Sciences
Department of Environmental Medical Sciences

1-Prof. Dr. Mostafa Hassan Ragab
Prof. of Environmental Medicine, Department of
Environmental Medical Science

Institute of Environmental Studies & Research
Ain Shams University

2-Prof. Dr. Hossam Eldeen Abdel Aziz Mahmoud

Prof. of internal medicine gastroenterology hepatology and endoscopy
Department of internal medicine — faculty of medicine
Ain Shams University

2019



o
[105 ::\JY‘ - :\-,Uﬂ\ :EJJM]



7

Acknowledgments

I would like to express my sincere indebtedness
to Prof. Dr. Moustafa Ragab Professor of Community,
Environmental and Occupational Medicine,
Department of FEnvironmental Medical Science,
Institute of Environmental Studies & Research, Ain
Shams University, to whom I owe more than words
can express for his fatherly support, kind supervision,
expert advice and enthusiastic help.

It gives me a great pleasure to express my

profound gratitude and appreciation to Prof. Dr.
Hossam EI Deen Abd EI Aziz Mahmoud, Professor of
Internal medicine — Gastroenterology, Hepatology &

FEndoscopy, Department of internal medicine -Faculty
of medicine- Ain Shams University for his Inspiring
guidance, wisdom understanding and most valuable

suggestions.

Mohamed Ahmed Hashish




List List of Contents

Title Page No.
List of Tables......cccoccuuveeeieiniiiiinninnnns 11Error! Bookmark not defined.
List Of FIGUTES .coovvviiiiieee e v
List of Abbreviations..........ccccceeevvennnn. Error! Bookmark not defined.
Abstract ......ccoeeeeeeiiiiie Error! Bookmark not defined.
INtrodUCtion .. ....ueiieiiieeeceee e -1-
AIm Of the STUAY ..ueeiiiiiiiiicceee e 4
Review of Literature ...........oovvviieeeeiiiiiieiiiceee e 6
I-Hepatits-C Virus in Egypt

-epidemiology of Hepatitis C virus infection in Egypt...........cc......... 7
-magnitude of the problem............cccccvveveeeiiiiiiiiiieeee e 8
“HCV N0 Y PES ettt 9
-risk factors and tranSmiSSION ...........cveeeeeeeiiiiiiiiiiieee e 10
-The economic burden of HCV infection in egypt ...........oovvvvvunnnnn... 14
- Complications of HCV Infection ......ccccoeeeiiiiiiiiiiiiiiieeeiiiiiiiiienn. 15
- Treatment and elimination of HCV ............ccccovviiiiiiiiiiii. 15
- preventive measures and awareness Campaigns..........ccceeeeeevvvnnn.. 17
II-portal hypertenSion......cccoeeiiiiiiieeeiiiiiee e 20
"DACKETOUN....cciiiiieeiiieicee e 20
PALROZEIIESIS . ccivvieeiiieeee e 21
Bz 0 e P21 70) 1 0 ) RN 22
-etiology and pathophysiology .......cooveivviiiieiiiiiiieieiiee e, 23
-formation of VAriCes ........ucveeieiiiiiiiccee e 30
-mechanism of variceal hemorrhage ............ccooeeeeiiiiiieeiiiiiiieeeniinnnn.. 32

-epidemiology of portal hypertension and variceal hemorrhage.... 33
-complications associated with portal hypertension and GI

DIEEAING .oeniiiieieeeeeee e 36
-clinical features of portal hypertension .........coceevvvveeeeiiiiiieeerennnnn.. 37
-assessment of portal venous system ...........ccoeeeeeiiiiiiieiiiiiieeeeneiinnn. 38
-measurment of portal venous pressure..............ccccceeeeeeeeeiennnnnn... 47
Subjects and MethodsS.....ooevveiiiiiiiiiiiiiiieei e, 50
RESUILS e 60
DaSCUSSION ...t e e e e e e et e e e e aaeens 91
SUINIMIATY cevvueeiiiiiee et e e e e ee e e e ee e e e e aaeeeeeeateeeeesaaaeeeeeaaannes 105




List of Contents cont..

Title Page No.

COMNCIUSION - et 111
RecommeEndations ..o 113
REL@ICINICES ..o e 116

Arabic Summary




Table No.
Table (1):

Table (2)
Table (3):
Table (4):
Table (5):

Table (6):

Table (7):

Table (8):
Table (9):

Table (10):

Table (11):

List of Tables

Title Page No.

Interpretation of Surrogate Portal Venous
Pressure Measurements in the Differential

Diagnosis of Portal Hypertension...............ccccevvvnnee. 26
Fibroscan cut-offS.........cccccvviiiiiiiiiiiiiiiiiiieeeee e 44
Modified Child-Pugh score...........cccccovveeeeeeeeenirinnnnnnn. 54
Interpretation of modified child-pugh score............. 54

Comparison between control group and
patients group regarding demographic data,
creatinine level, spleen stiffness, child Paugh
AN ASCITES. .oiiiiiiiiiiiiiee e 61

Comparison between control group and
patients group regarding laboratory data................ 65

Comparison between control group and
patients group regarding Fib-4, AST/ALT
level, PIt: spleen ratio, MELD and APRI
scores, PV diameter, splenic vein diameter,
liver span, spleen size and Rt lobe/alb. .................... 69

Comparison between control group and
patients group regarding fibro scan level................. 71

Logistic regression analysis for predictors of
presence of oesophageal varicies ..........cccoeeeevvvvnnnnnnn. 72

Receiver operating characteristic curve
(ROC) for the diagnostic accuracy of
oesophageal varicies predictors ...........cccceeeeeerrevnnnn... 73

Relation of oesophageal varicies size with
demographic data, creatinine level, spleen
stiffness child Paugh score and presence of
ASCILES. wuruieeeiiiiiiiieee e e e e e e et eaeaanes 74




Table No.
Table (12):

Table (13):
Table (14):
Table (15):

Table (16):

List of Tables cont..

Title Page No.

Relation of oesophageal varicies size with
laboratory data of the studied patients....................

Relation of oesophageal varicies size with
laboratory data of the studied patients....................

Relation of oesophageal varicies size with
fibro scan of the studied patients ...............cccoevvvnnnen.

Logistic regression analysis for predictors of
size of oesophageal varicies..........cccceevvvvvvvviieeeeeeennnns

ROC curve analysis for predictors of size of
oesophageal variCies..........ccccvveeeeiiiiiieeeiiiiiee e,




Fig. No.
Figure (1):

Figure (2):
Figure (3):

Figure (4):

Figure (5):

Figure (6):

Figure (7):
Figure (8):

Figure (9):

Figure (10):
Figure (11):
Figure (12):
Figure (13):

Figure (14):

List of Figures

Title Page No.
Computed tomography scan showing
esophageal varices.........cccooeeeeiiviiiieieiiiiieeeeeie 22
Anatomy of portal circulation...........cccceeeeeernnnnnn. 23

Normal venous flow through the portal
and systemic circulation ..........ccceeeevvviieeeeiiinnnnnn, 31

Redirection of flow through the left

gastric vein secondary to  portal
hypertension or portal venous occlusion............ 31
CT scan of the abdomen............ccevvvvviveeiiveeiiinnnn, 41

Liver stiffness cut-offs in chronic liver
IS A ES et 44

Mean age of control group and patients

oy (010 ) o J RN 62
Bar chart showingSex distribution in the
two studied Groups. ......ccoeeeeeevviieeeeiiiieeeeeeee e 63
Bar chart showing Mean spleen stiffness
of control group and patients group. ................... 63
Bar chart showing Child Pugh score
distribution in the two studied groups................ 64
Bar chart showing Incidence of ascites in
the two studied groups........cccoeeeeeivvviieeeiiiiiieeennnn, 64
Bar chart showing Mean PT INR level in
the two studied groups........cccceeeeeivvviieeeiiiiiieeennnn. 66

Bar chart showing Mean total bilirubin in
the two studied groups........cccceeeeeiiviiieeeiiiiieeeenenn, 66

Bar chart showing Mean albumin level in
the two studied groups........cccceeeeeiiviiieeeiiiiiieeenenn, 67




Fig. No.

Figure (15):
Figure (16):
Figure (17):

Figure (18):

Figure (19):

Figure (20):

Figure (21):

Figure (22):

Figure (23):

Figure (24):

List of Figures cont..

Title Page No.

Bar chart showing Mean hemoglobin level

in the two studied groups. ......ccoeevvvvveeeevrinnnn...

Bar chart showing Mean platelet count in

the two studied groups.........cccceeeeeeivviieeeeennnnn..

Bar chart showing Mean ammonia level

in the two studied groups. ......ccooevvvvveeeerrinnnn...

Comparison between control group and
patients group regarding the studied

PArAMEtErsS c.ovviiiiiiiiiiiee e

Median APRI score in patients group and

CONEIOL GrOUP..uueeeiiiiiiieeeiiiiieeeeeeiee e

Bar chart showing Comparison between
control group and patients group

regarding fibroscan level...............cccoovvvvnnnnnn...

Bar chart showing Relation of
oesophageal varicies size with age of the

studied patients.......ccccvieeeiiiiiieeeiiiieeeeeeien.

Bar chart showing  Relation of
oesophageal varicies size with spleen
stiffness of the studied patients.75

Bar chart showing  Relation of
oesophageal varicies size with Child

Paugh score of the studied patients. ...............

Bar chart showing  Relation of
oesophageal varicies size with presence of

ascites among the studied patients. ................

VI

67

....68

e 16

e 16




Fig. No.

Figure (25):

Figure (26):

Figure (27):

Figure (28):

Figure (29):

Figure (30):

Figure (31):

Figure (32):

Figure (33):

List of Figures cont..

Title Page No.

Bar chart showing  Relation of
oesophageal varicies size with ALT level

of the studied patients. ........ccceeeeeeeiiiiivirinnnnnn...

Bar chart showing  Relation of
oesophageal varicies size with PT INR

level of the studied patients............cccoovvvvvnnnnn.

Bar chart showing  Relation of
oesophageal varicies size with total

bilirubin level of the studied patients. ............

Bar chart showing  Relation of
oesophageal varicies size with albumin

level of the studied patients...............oovvvvvunnnn..

Bar chart showing  Relation of
oesophageal varicies size with platelet

count of the studied patients. ..............oovvvuunn...

Bar chart showing  Relation of
oesophageal varicies size with ammonia

level of the studied patients............ccoevvvvvnnnnn.

Bar chart showing Relation of
oesophageal varicies size with hemoglobin

level of the studied patients...........cccoeeevrvnnnne...

Bar chart showing  Relation of
oesophageal varicies size with Fib-4 level

of the studied patients. ........ccccoeeeeiiiiviieeerinnnnn..

Bar chart showing  Relation  of
oesophageal varicies size with AST/ALT
ratio of the studied patients.83

VIl

e 18

e 19

...80

83




Fig. No.

Figure (34):

Figure (35):

Figure (36):

Figure (37):

Figure (39):

Figure (39):

Figure (40):

Figure (41):

Figure (42):

List of Figures cont..

Title Page No.
Bar chart showing  Relation of
oesophageal varicies size with
Platelet/spleen ratio of the studied
PALIENTES. it 84

Bar chart showing  Relation of
oesophageal varicies size with MELD
score of the studied patients. .............ceevvvvvvvnnnnn. 84

Relation of oesophageal varicies size with
APRI score of the studied patients...................... 85

Bar chart showing  Relation of
oesophageal varicies size with portal vein
diameter of the studied patients. ..............ceee...... 85

Bar chart showing  Relation of
oesophageal varicies size with splenic
vein diameter of the studied patients. ................ 86

Bar chart showing  Relation of
oesophageal varicies size with liver span
of the studied patients. ........cccceeeeeeeiiiiiiiiiiiieenn... 86

Bar chart showing Relation of
oesophageal varicies size with spleen size
of the studied patients. .......ccccoeeeeiiviiieeiiiiviineennnn. 87

Bar chart showing  Relation of
oesophageal varicies size with right lobe
/albumin ratio of the studied patients................. 87

Bar chart showing  Relation of
oesophageal varicies size with fibro scan
level of the studied patients..........cccoeeeervvvvneeennnn. 88

VIl




List of Abbreviations

Full term

Alpha-fetoprotein

Alanine aminotransferase
Aspartate Aminotransterase to Platelet
Ratio Index

Aspartate aminotransferase

Area under curve

Body mass index

Body mass index

Computed tomography
Computerized tomography
Contrast-enhanced transthoracic
echocardiography

Diabetes mellitus

FEndothelial nitric oxide synthase
Egyptian Demographic Health Survey
Adipocyte-Specitic Secretory Factor
FEndothelin-1

Volume of blood flowing through the
system

Fibrosis-4 Index
Gamma-glutamyltransferase
Gastrointestinal

Hepatocellular carcinoma

Hepatitis C virus

Hepatitis C virus

Hepatic venous pressure gradient
Hepatic venous pressure gradient
Current

Indocyanine green
FEsophagogastroduodenoscopy
Isolated gastric varices

Inferior mesenteric vein
International normalized ratio
Intrapulmonary vascular dilatations

IX




List of Abbreviations cont..

Abb. Full term

IVC.............. Inferior vena cava

Kpa....oueeeaaeevanan, Kilopascal

LC ... Liver cirrhosis

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

mmHg.................. Millimeter of mercury

MRE................... Magnetic resonance elastography

NASH..........ccccco.... Nonalcoholic steatohepatitis

NIAAA ..................... National Institute on Alcohol Abuse and
Alcoholism

NO.......eaannn.. Nitric oxide

OV.eeeeeeeeeeeaeeirnnnn. FEsophageal varices

P, Pressure gradient

PAT.....oooaeeaaaa, Parenteral-antischistosomal-therapy

R, Resistance

ROC curve............... Receiver operating characteristic curve

SVC....oaeaaeaaaaaaannn... Superior vena cava

TIPS.....oeaeeeeeaa. Transjugular intrahepatic portosystemic
shunt

TLC ... Total leukocyte count

US.eeeeeeeeeenn United states

| TR Voltage

WHVP.....ccuu...... Wedged hepatic vein pressure

WHVP.....ueeenn..... Wedged hepatic venous pressure




