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ABSTRACT

Liver fibrosis is a dynamic bi-directional process involving phases
of progression and regression. Its diagnosis is dependent on
histopathological examination of biopsy specimens. Non invasive serum
markers of liver fibrosis would be of great clinical benefit as they would
allow repeated assessment, with avoidance of the invasiveness of liver
biopsy with its complications. This study was carried out on 50 patients
(43males and 7 females) with chronic liver disease from the Hepatology
,Gastroenterology and Infectious diseases department of Banha
University Hospitals and 10 healthy subjects as a control group. For both
groups; estimation of serum matrix metalloproteinase-9 (MMP-9), tissue
inhibitor of metalloproteinase-1 (TIMP-1) and haptoglobin was done.
Scoring of the age-platelet index (API) and AST to platelet ratio index
(APRI) was also done for the patients group, and finally, liver biopsy
with histopathological examination for the necroinflammatory grade (A)
and fibrosis stage (F) applying the METAVIR scoring system.

Results showed that the mean serum levels of MMP-9 were
significantly higher in patients than in controls (p<0.05) and showed a
significant negative correlation with METAVIR grade (p<0.05). By using
ROC curves to assess MMP-9 for discrimination of significant fibrosis
(F=2) and cirrhosis (F4), the AUROC were 0.67+0.17 and 0.69+0.18
respectively. The mean values of serum TIMP-1 were significantly higher
in patients than in controls (p<0.05), with non significant positive
correlation with fibrosis progression (p>0.05), while it showed a
significant increase (p<0.05) with METAVIR grades (A). AUROQC for
FF22 and F4 were 0.58+0.2 and 0.53+ 0.19 respectively, while for A>2,
it was 0.67+0.17. Haptoglobin levels were non significantly lower in
patients than in controls (p>0.05) but showed a significant negative
correlation with fibrosis progression (r=-0.4, p<0.05) and AURQC for
F22 and F4, were 0.75+0.17 and 0.78+ 0.15 respectively.

To conclude, MMP-9 was a fair marker of fibrosis as well as
necroinflammatory activity, and TIMP-1 was a sensitive and to a lesser
extent specific marker of advanced liver disease, discriminating
necroinflammatory activity rather than fibrosis stage. On the other hand,
haptoglobin, API, and PT were the most sensitive predictors of significant
fibrosis, while haptoglobin and API were the most sensitive predictors of
cirrhosis. Finally, these serum assays, although promising, are still in
need of being refined with further prospective studies.




ACKNOWLEDGEMENT
THANKS TO ALLAH

I would like to express my deepest gratitude and heart felt thanks to my
ROF. AL-METWALLY ZAKARIA A. BASET, Professor of

epatology, Gastroenterology and Infectious Diseases, Banha Faculty of
edicine, Banha University, for his valuable help, kind advice and close
upervision during all steps of this work.

Words fail to express my deep appreciation to PROF. AMANY

ELMY LASHIN, Professor of Hepatology, Gastroenterology and Infectious

iseases, Banha Faculty of Medicine, Banha University, who spared no time or
ffort providing me with constructive guidance which was a paramount axis in
he initiation and progression of this work.

I would like to extend my deep thanks to PROF., AZZA AHMAD

BO-SENNA, Assistant Prof. of Clinical Pathology, Banha Faculty of
edicine, Banha University, who generously aided and directed me. Many
hanks, for her encouragement, supervision, cooperation and helpful suggestions.

[ am greatly indebted to DR. HOSAM AMIN BIOMY, Lecturer of
epatology, Gastroenterology and Infectious Diseases, Banha Faculty of
edicine, Banha University, for his cooperation, encouragement, and
ontinuous support. He kindly supervised and revised all the details of this work.

Also I am grateful to PROF. ALY AL-HINDAWY, Professor of Pathology,
asr El-Aini Faculty of Medicine, Cairo University who offered me much of his
unlimited experience in histopathology.

I am grateful to DR. ENTESAR HUSIEN AL-SHARKAWY, Lecturer of
Hepatology, Gastroenterology and Infectious Diseases, Banha Faculty of Medicine,
Banha University, for her help in patient selection.

Many thanks to DR. MOHAMMAD A-AZIZ, Lecturer of Hepatology,
Gastroenterology and Infectious Diseases, Banha Faculty of Medicine, Banha
University, for his continuous support and advice.

I would like to thank DR. ADEL ZAKY EL-SAIDY, Lecturer of Pathology,
Banha Faculty of Medicine, Banha University, for his help.

Finally, I would like to express my thanks to all the staff, residents, house
officers, secretary and nurses of the department of Hepatology, Gastroenterology and
Infectious Diseases, Banha Faculty of Medicine, Banha University for their
encouragement, help and support allthrough this work.




Contents

ist of Abbreviations.

ist of Tables.
ist of Figures.
troduction. 1
im of the work. 3 |
eview of Literature. 4
Anatomy and histology of the liver. 4
The extracellular matrix (ECM). 13
Biopsy of the liver. 24
Histopathological interpretation of liver biopsy in chronic
hepatitis. 37
Characteristic histopathological features of some common
chronic liver diseases. 48
Hepatic fibrosis and cirrhosis. 53
Schistosomal hepatic fibrosis. 69
Prospects for antifibrotic therapy. 72
Serum markers of liver fibrosis. 79
Haptoglobin. 86
Matrix metalloproteinases and their tissue inhibitors. 91
Matrix metalloproteinase-9. 94
Tissue inhibitor of metalloproteinase-1. 98
ubjects and Methods. 101
aster Sheet. ’
Results. 121
Discussion.
Summary.
Conclusions. 1
Recommendations. Il
References.

Arabic Summary. I




LIST OF ABBREVIATIONS

Alanine transaminase.

Glutamine synthetase.

Age platelet index

Haematoxylin and eosin.

AST to platelet ratio index

Hyaluronic acid.

Aspartate transaminase.

Histological activity index.

Acti Test,

HB core antigen.

Area under ROC curve.

HB surface antigen.

Basic fibroblast growth factor.

Hepatitis B virus.

Calcium ion.

Hepatocellular carcinoma.

Chronic active hepatitis,

Hepatitis C virus.

Chronic liver disease.

Hepatocyte growth factor.

Chronic persistent hepatitis.

HSC

Hepatic stellate cells.

Computerized tomography.

Connective tissue growth

factor.

hTIMP-1

Human tissue inhibitor of

metalloproteinase-1.

Extracellular matrix.

ICAM-1

Intracellular adhesion

molecule-1.

Efficacy.

IHA

Immune haemagglutination.

Epidermal growth factor.

Interleukin.

Enzyme linked

immunosorbant assay.

Interferon-y.

Kupffer ceils.

Endoscopic retrograde.

cholangio-pancreatography.

Kilo Dalton.

lobular necrosis.

Ehdothelin- 1.

Endothelin A receptor.

Lipoprotein receptor-reiated

protein.

Focal adhesion kinase.

False negative.

M.T-
MMP

Membrane-type-matrix

metalloproteinase.

False positive.

Fibro Test.

MCP-1

Monocyte chemotactic

protein-1.

Glycosaminoglycans.

Gamma-glutamyl

transpeptidase.

METAVIR
(A)

Necroinflammatory grade.

METAVIR
(F)

Fibrosis stage.




Myoﬁbroblast.

Standard deviation.

MIP-1B

Macrophage inflammatory

protein-1B.

SN

Sensitivity.

Sp

Specificity.

MMP

Matrix metallo-proteinases.

MRC

Magnetic resonance-

cholangiography.

SPARC

Secreted protein acidic rich in

cysteine.

Student test.

Na®

Sodium ion.

TN

True negative.

NAFLDs

Non alcoholic fatty liver diseases.

THO

T helper 0.

NASH

Non alcoholic steatohepatitis.

TH2

T helper 2.

Ornithine aminotransferase.

P

True positive.

Open reading frames.

TGF

Transforming growth factor.

Probability of error.

Negative predictive value.

TIMP

Tissue inhibitors of matrix

metalloproteinases.

Positive predictive value.

Tumour necrosis factor.

Primary biliary cirrhosis.

Very late antigen.

PCR

Polymerase chain reaction.

PDGF

Platelet-derived growth factor.

Arithmetic Mean.

PIII NP

Procollagen type III amino-

terminal peptide.

Chi-square test.

The glycoprotein chondrex.

Piecemeal necrosis.

Wilcoxon rank sum test.

Primary sclerosing cholangitis.

Alpha.

Correlation coefficient.

Beta.

Recombinant immunonblot assay.

Radial immune diffusion assay.

Ribonucleic acid.

Receiver operator

characteristic curve.

Reactive oxygen species.

RT-PCR

Reverse transcription

polymerase chain reaction.

Gamma.




LIST OF TABLES

TABLIE

S OF REVIEW OF LITERATURE

1 The principal indications for Liver Biopsy. 25
2 Absolute and relative contraindications to Liver Biopsy. 26
3 HALI for Numerical Scoring of Liver Biopsy Specimens. 40
4 Modified HAI grading: necroinflammatory scores. 42
S Modified staging: architectural changes, fibrosis and cirrhosis. 43
6 Example of conventional verbal and semi-numerical liver biopsy report.
7 Staging hepatic fibrosis : Comparing most often used scoring systems.

TABLES OF SUBJECT'S AND METHODS

Reagents provided for MMP-9 determination.
Reagents provided for TIMP-1 determination.
Dilution of hTIMP-1 Standard.

Comparison of liver profile tests between the studied groups.
Comparison of the mean values of serum MMP-9, TIMP-1, and
haptoglobin in the studied groups.

Comparison of the mean values of serum MMP-9, TIMP-1, and
Haptoglobin in HCV-Ab-positive and-negative cases.

Distribution of cases according to the histopathological results of the
studied liver biopsies.

Comparison of the mean values of routine liver profile tests and other
assessed serum markers in different METAVIR fibrosis stages (F).
Comparison of the mean values of routine liver profile tests and other
assessed serum markers in different METAVIR activity grades (A).
Correlation coefficient (r) between MMP-9 and liver profile tests.
Correlation coefficient (1) between TIMP-1 and liver profile tests.
Correlation coefficient (r) between Haptoglobin and liver profile tests.
Correlation coefficient (r) between METAVIR Stage (F) and assessed
variables,

Correlation coefficient (r) between METAVIR grade (A) and assessed
variables.

Stepwise multiregression analysis of various predictors of significant
fibrosis (METAVIR stages > F2).




Stepwise multiregression analysis of various redictors of established
cirrhosis (METAVIR stage F4).

moderate to severe activity (A > 2).

14 | Sensitivity and 1- specificity of platelet count cut off values for 135
prediction of significant fibrosis (F > 2).
15 Sensitivity and 1- specificity of platelet count cut off values for 136
prediction of cirrhosis (F4).
16 Sensitivity and 1-specificity of platelet count cut off values for prediction 137
of moderate to severe activity (A > 2).
{ 17 | Sensitivity and 1- specificity of API scores for prediction of significant 139
fibrosis (F > 2).
\:8 Sensitivity and 1- specificity of API scores for prediction of cirrhosis 140
(F4).
19 Sensitivity and 1- specificity of API scores for prediction of moderate to
severe activity (A > 2). 141
20 Sensitivity and 1- specificity of PT values for prediction of significant 143
fibrosis (F > 2).
21 (SFeg)sitivity and 1- specificity of PT values for prediction of cirrhosis 144
22 Sensitivity and 1- specificity of PT values for prediction of moderate to 145
severe activity (A > 2).
23 Sensitivity and 1- specificity of APRI scores for prediction of 147
significant fibrosis (F > 2).
24 (Slfz)sitivity and 1- specificity of APRI scores for prediction of cirrhosis 148
25 Sensitivity and 1- specificity of APRI scores for prediction of moderate 149
to severe activity (A > 2). :
26 Sensitivity and 1- specificity of haptoglobin cut off values for prediction 1 SIJ
of significant fibrosis (F > 2).
27 Sensitivity and 1- specificity of haptoglobin cut off values for prediction
. f 152
of cirrhosis (F4).
28 | Sensitivity and 1- specificity of haptoglobin cut off values for prediction of 153
moderate to severe activity (A > 2).
29 Sensitivity and 1- specificity of MMP-9 cut off values for prediction of 155
significant fibrosis (F 2 2). :
30 Sensitivity and 1- specificity of MMP-9 cut off values for prediction of 156
cirrhosis {(4).
31 | Sensitivity and 1- specificity of MMP-9 cut off values for prediction of 157
moderate to severe activity (A = 2).
32 Sensitivity and 1- specificity of TIMP-1 cut off values for prediction of 159
significant fibrosis (F > 2).
33 | Sensitivity and 1- specificity of TIMP-1 cut off values for prediction of 160
cirrhosis (F4).
34 | Sensitivity and 1- specificity of TIMP-1 cut off values for prediction of

161




