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ABSTRACT

Background: AIH and cryptogenic chronic hepatitis are important
causes of liver failure in children. No single clinical or biochemical test
proves the presence of AIH.

Aim: The aim of this study was both to apply the TAIHG scoring
system and testing for SLA and pANCA in children with AIH and
cryptogenic CLD.

Materials and methods: The study included 28 children with AIH, 15
with cryptogenic CLD and 40 healthy age and sex matched children as
controls. The patients’ clinical, laboratory, and histological data have
been analyzed. The IAIHG scoring system was used to score patients
both before and after treatment.

Results: SLA antibody was positive in 17.8% and pANCA in 32% of
AIH cases. The TAIHG score was applied before treatment to 24 AIH
cases as liver biopsy was not available for 4 cases; 14 (58.4%) scored as
definite AIH and 10 (41.6%) scored as probable AIH. When score was
reapplied after therapy; one out of the 10 cases with probable AIH was
shifted to the definite group and vice versa one of the definite AIH cases
was shifted to the probable group. Nine (60%) of cryptogenic CLD
patients was scored as probable AIH.

Conclusion: No factor by itself can contribute to the diagnosis of
AIH in children. SLA is an additional diagnostic marker for type 1 AIH.
pANCA is useful for diagnosis of AIH especially in patients seronegative
to conventional autoantibodies. The IAIHG score can be used in
diagnosis of AIH in children with a need for more simplified scoring
system for every day use.

Key words: Autoimmune Hepatitis - AIH Scoring System — Soluble
Liver Antigen - Cryptogenic Chronic Liver Disease — Children.



ACKNOWLEDGMENT

I am greatly obliged to Professor Dr. Hanaa El Karaksy, Professor of
Pediatrics, Cairo University, for her kind supervision, guidance,
encouragement, and her careful revision of the manuscript without which

this work would not be possible.

My sincere appreciation and deep thanks to Professor Dr. Nehal El
Koofy, Professor of Pediatrics , Cairo University, for her supervision,

precious time, support and valuable effort.

I would like to express my deepest gratitude and appreciation to
Professor Dr. Mona Aziz, Professor of Clinical Pathology, Cairo
University, for her substantial guide, help, encouragement and

constructive assistance in the methodology of this work.

My deep thanks to Professor Dr. Ahmed El-Henawy, Professor of
Pathology, Cairo University, for his assistance in examination of liver

biopsies.



AIC
AIH
AILD
AIRE
ALP
ALT
AMA
ANA
ANCA
APC
APS-1
ASC
ASGPR
AST
CAH
CCH
CD
CLD
CMV
DILI
EBV
ELISA
GGT
HAV
HBcAb
HBsAg
HBV
HCV
HDV
HEV
HLA

LIST OF ABBREVIATIONS

Autoimmune Cholangitis

Autoimmune Hepatitis

Autoimmune liver disease
Autoimmune Regulator

Alkaline phosphatase

Alanine Aminotransferase
Antimitochondrial Antibodies
Antinuclear Antibodies

Antineutrophil Cytoplasmic Antibodies
Antigen-presenting cells

Autoimmune Polyendocrine Syndrome type 1
Autoimmune Sclerosing Cholangitis
Asialoglycoprotein Receptor

Aspartate Aminotranferase

Chronic Active Hepatitis

Cryptogenic chronic hepatitis

Celiac disease

Chronic Liver Disease
Cytomegalovirus

Drug-induced liver injury

Epstein Barr Virus

Enzyme-Linked Immunosorbent Assay
Gamma Glutamyl Transpeptidase
Hepatitis A virus

Hepatitis B core Antibody

Hepatitis B surface Antigen

Hepatitis B virus

Hepatitis C virus

Hepatitis D virus

Hepatitis E virus

Human Leukocyte Antigen



HSV
IAIHG
IBD
IDDM
IFN- vy
IgA
IgG
IgM
IIF

IL

LE
LC-1
LKM
LP
LSP
MHC
NK
pANCA
pANNA
PBC
PBS
PCR
PSC
SAIH
SD
SLA
SLE
SMA
SPSS
Tc
TGF-B
TNF- a
ULN

Herpes Simplex virus

International Autoimmune Hepatitis Group
Inflammatory Bowel Disease

Insulin Dependant Diabetes Mellitus
Interferon-gamma

Immunoglobulin A

Immunoglobulin G

Immunoglobulin M

Indirect Immunofluorescence
Interleukin

Lupus Erythematosus

Liver Cytosolic Antigen 1
Liver-Kidney Microsomal
Liver-pancreas Antigen

Liver specific protein

Major Histocompatibility Complex
Natural Killer

perinuclear Antineutrophil Cytoplasmic Antibodies
perinuclear Antineutrophil nuclear antibodies
Primary Biliary Cirrhosis

Phosphate buffered saline

Polymerase Chain Reaction

Primary Sclerosing Cholangitis
Seronegative autoimmune hepatitis
Standard Deviation

Soluble Liver Antigen

Systemic Lupus Erythematosus
Smooth Muscle Antibodies

Statistical Package for Social Sciences
T cytotoxic

Transforming Growth Factor 3
Tumour Necrosis Factor Alpha

Upper limit of normal value



UNL Upper Normal Limits
UDCA Ursodeoxycholic acid

VZV Varizella zoster virus



CONTENTS

Page
INTRODUCTION AND AIMOF WORK............oooi, 1
REVIEW OF LITERATURE:
GENERAL CONSIDERATIONS.......oouiiiiiiiiiiineeeeeeeeeeeeeeeeeeeee, 3
PATHOGENSIS. .......ccoiiiiiii it 7
DIAGNOSIS. ... ..t 18
DIFFERENTIAL DIAGNOSIS. ......ouuiuiiiiiie e 35
VARIANT FORMS OF ATH.........cccciiiiiiiiii i 43
AUTOIMMUNE HEPATITIS SCORRING SYSTEM.............c.......... 49
MANAGEMENT OF AUTOIMMUNE HEPATITIS.............c..cc..... 59
PATIENTS AND METHODS. ... 74
RESUL T S e e, 86
DISCUS SION . e 119
CONCLUSIONS AND RECOMMENDATIONS. ...ttt 131
SUMMA AR ..o e 133
APPEND I X ... e 135
REFERENCES. ... e, 145

ARABIC SUMMARY ... 163



List of Figures

Fig. Title Page
No.
1 Development of autoimmunity is a multistep process............... 14
o) Autoimmune attack to the livercell ..................o 14
3 Environmental triggering event in a genetically predisposed individual... 17
4 Diagnostic algorithm for autoimmune hepatitis...............cccoceee.. 29
5 Interface hepatitis ..............cooiiiii i 32
6 Centrilobular (Rappaport zone 3) Necrosis.........oceevvevvenimiiennneene. 32
7 Plasma cell infiltration ............ccoooiiiiii i 33
8 Panacinar (lobular) hepatitis ............coooiiiieniiiiieeeee e, 33
9 Diagnostic pathways in autoimmune liver disease........................... 48
10 Mechanisms of action for prednisone and azathioprine................... 62
11 Algorithm for treatment of autoimmune hepatitis ......................... 65
12 Symptoms encountered in AIH cases............cooeviiiiiiiiiiiiiien.. 88
13 Autoantibodes in AIH cases................coooi 94
14 Histopathological findings in 24 AIH cases...........cccoevvevinnann... 98

Response to treatment in AIH cases...........coooevvviiiiiiiiiiiiiinnn.nn. 100

—_
(9]



Table
No.

II
III
v

VI
VII
VIII
IX

XI
XII

XIII

O 0 9 N N kA~ W N =

Y T S ==
w NN = O

14
15

List of Tables
Title

Disease associations of autoimmune liver diseases.....................c.....
Histologic features of the variant syndromes..................cccccveeeeen. ..
The Diagnosis of AIH Is a Diagnosis of Exclusion....................c......
Diagnostic crieria of AIH-PBC overlap syndrome................cccocueeee.
IAIHG revised descriptive criteria for diagnosis of AIH......................
The original IAIHG criteria for definition of treatment response...........
TATHG Revised Scoring SyStem.........o.vuiveiuiiiniiiiiiiiiiiiiiiinieienenne
Simplified criteria for the diagnosis of AIH................c..coooiiin.
Indications for Treatment.............coouieiiiiiiiiiiii e
Treatment Regimens for Children ...........cccccoeviiviiiiiiieenieeee e,
Standard and Novel Therapies for Autoimmune Hepatitis ................

End Points of Initial Treatment and Courses of Action ..................

Normal Immunoglobulin Values in Children and Adults..................

Comparison of age and sex in cases and control..............................
Presenting complaint in ATH cases............ccooeiiiiiiiiiiiiiiiiiiinn...
Symptoms at disease onset in AIH cases...........c.ccoevveiiiiiiinnn.
Associated diseases in AIH cases...........cooevvviviiiiiiiniininn..
Weight percentiles in AIH cases.........ccovvviiiiiiiiiiiiiiiiiiaiannnn,
Height percentiles in ATH €ases...........oovviiiiiiiiiiiiiii i
Physical signs at first presentation in AIH cases........................

Liver function tests of 28 AIH Cas€S.......covuuueiiieennn...

Liver function tests in folds above the upper normal limits of 28 AIH cases..

Immunoglobulin levels in 28 AIH cases............cccoevviiiinnnn...
IgG folds in 28 ATH CaSES....c.vvuiieiiiiiiiiiiieiieeeeeea
Autoantibodies in ATH €ases.........coceveviviiiiiiiiiiiinnnn.

Comparison of pANCA and SLA results in newly diagnosed cases and old
(o2 TN 0) 8 T 8 (2180 0 1) 0 1 AN
Pattern of autoantibodies in AIH cases...........oovvveiiiiii ..

Hepatitis markers in ATH cases..........cvvviiiiiiiiiiiiiiiiiiieean,

Page

20
34
42
46
52
53
54
57
60
64
69
73

78

86
87
87
88
89
90
91
91
92
92
92
93
94

95
96



Table Title Page
No.

16  Sonographic findings of ATH cases............cccovvviiiiiiiiiiiiiiin. 97
17  Histopathological findings in 24 AIH cases............cccevveiiiiiinnn.... 98
18  Maintenance therapy of ATH cases............ccovviviiiiinniieinnn... 100
19  Response to treatment in ATH cases..............ccovviiiiiiiiinnn.n. 100
20  Frequency of relapses in AIH cases...........coevvviiiiiiiiiininnannns 101
21  Comparison between AIH cases complaint and non-complaint to therapy ... 102
22 The IAIHG score for 24 ATH CaseS.........ccvviiuiiiniiiiniiniiiniinnnn, 104
23 Therapy-related complications in ATH cases...............cevvveniennnn. 105
24 Presenting complaint in cryptogenic CLD cases......................eee. 106
25  Symptoms in cryptogenic CLD CasesS..........covvivuiniiiiiiiiininnannn. 107
26  Weight percentiles in cryptogenic CLD cases............coevvviviieiennnn... 107
27  Height percentiles in cryptogenic CLD €ases...........ccovviviiiiiinienenn.n. 108
28  Physical signs in cryptogenic CLD CaseS.........ovvvvviiiiiieeiiieniiennnnnnn. 109
29  Liver function tests in cryptogenic CLD cases............c.ccoevevuiinnn.. 109
30  Liver function tests in folds above UNL in cryptogenic CLD cases.......... 110
31  Immunoglobulin levels in cryptogenic CLD cases.......................e. 110
32 IgG folds in cryptogenic CLD CaSeS.......ccevuviiriiienniinieiinneannnnn 110
33 Sonographic findings in cryptogenic CLD cases.......................... 111
34  Histopathological findings in cryptogenic CLD cases............... 112
35  The IAIHG score for 15 cases with cryptogenic CLD.................... 113

36  Comparison between cryptogenic CLD cases with probable AIH score and 114
those with negative score...........ooviiiiiiiiiiiiiiiiii

37  Autoantibodies in cases and controls. ... 115
38  Comparison of clinical data of AIH cases and cryptogenic CLD cases....... 116
39  Comparison of liver function of AIH cases and cryptogenic CLD cases.... 117
40  Comparison of histological data of AIH cases and cryptogenic CLD cases... 118
41  Collective data of ATH CaSES......o.vuuiniiiiiiiiiiiiiiiiieieiieeeee, 135

42 Collective data of cryptogenic CLD €asesS........coovvviiiiiiiiiieiiiiinnannnn, 140






Jll M s @2liall @ay Il sylaglil (mpatisl By Jilag Gskas

Rllsyl say &y
JIL Yl gl (8 alpgismll B g 2 Jgmall Eikags Basda

Yy YT
Ogsall ,,Cl Oeall (oa masa agsa (Rl
PRV PERT

S=dlsall elia /83954 0ll inlpa it
Kalall dealy - ahall £l

Qoo&ll Jlay /&y g3&nll dnlpa
& alyll Zealy — gLl K2

33l gua R34l inlpa Wt

L2 gl2 gLl il
Epalyll Kealy - aglall K12



sbllzg2

B st L3l Realy

Yoof



ABSTRACT

Background: AIH and cryptogenic chronic hepatitis are important
causes of liver failure in children. No single clinical or biochemical test
proves the presence of AlH.

Aim: The aim of this study was both to apply the IAIHG scoring system
and testing for SLA and pANCA in children with AIH and cryptogenic
CLD.

Materials and methods: The study included 28 children with AIH, 15
with cryptogenic CLD and 40 healthy age and sex matched children as
controls. The patients’ clinical, laboratory, and histological data have been
analyzed. The IAIHG scoring system was used to score patients both before
and after treatment.

Results: SLA antibody was positive in 17.8% and pANCA in 32% of
AlH cases. The IAIHG score was applied before treatment to 24 AlH cases
as liver biopsy was not available for 4 cases; 14 (58.4%) scored as definite
AIH and 10 (41.6%) scored as probable AIH. When score was reapplied
after therapy; one out of the 10 cases with probable AIH was shifted to the
definite group and vice versa one of the definite AIH cases was shifted to the
probable group. Nine (60%) of cryptogenic CLD patients was scored as
probable AlH.

Conclusion: No factor by itself can contribute to the diagnosis of AIH in
children. SLA is an additional diagnostic marker for type 1 AIH. pANCA is
useful for diagnosis of AIH especially in patients seronegative to
conventional autoantibodies. The IAIHG score can be used in diagnosis of
AlIH in children with a need for more simplified scoring system for every
day use.
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INTRODUCTION AND AIM OF THE WORK

Autoimmune hepatitis (AIH) is a chronic progressive inflammatory liver
disease characterized by an inflammatory liver histology, circulating non-organ
specific autoantibodies and increased levels of immunoglobulin G (I1gG) in the

absence of a known etiology (Mieli-Vergani and Vergani, 2003).

Autoimmune liver disease (AILD) in children progresses to cirrhosis and
liver failure if not diagnosed and managed in time. Early diagnosis and
Immunosuppressive treatment are essential in preventing severe liver damage.
Unfortunately, lack of diagnostic certainty in establishing a diagnosis can lead
to delay in treatment and the continued progression of the disease (Yachha et
al., 2001).

AlH is classified into three serological subgroups: antinuclear (ANA) and
smooth muscle antibody (SMA)- positive in type 1, liver-kidney microsomal
antibody (LKM) -positive in type 2 and soluble liver antigen (SLA) antibody -
positive in type 3 AIH (Strassburg and Manns, 2002).

Autoantibodies against SLA show a high specificity for AIH (Luxon,
2003). Several reports have shown that many patients with AIH negative for
ANA and SMA show positive SLA reactivity, making these antibodies an

Important diagnostic marker (Ballot et al., 2000).

SLA autoantibodies are the only immunologic marker found in 15-20% of
hepatitis cases previously considered cryptogenic. In about 13% of cryptogenic
hepatitis patients, initially seronegative, detection of SLA autoantibodies
contributed to their diagnostic clarification (Manns and Strassburg, 2001;
Ballot et al., 2003).



