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Timeline for Discoveries/Recognition of Autoimmune Hepatitis (ATH)

Times (Year)

1994 Discase described as “subacute hepatitis” resembled latter-day ATH

1948-51 Chronic active hepatitis (CAH) applied to a novel inflammatory liver disease with
hyperglobulinemia in young women as forerunner of ATH

1956 CAH with positive LE cell test called lupoid hepatitis: autoimmunity suspected

1957 Serum transaminase levels in CAH promptly reduced by corticosteroid therapy

1963-65 Immunofluorescence (IFL) using CAH serum reveal ANA and SMA positivity

1965 CAH is nominated as an autoimmune disease of the liver

1968 Efficacy of long-term (2-year) immunosuppressive treatment in CAH

1973 and 1981 IFL reveals anti-LKM autoantibody that distinguishes 2 types of ATH
1973 and 1976 Filamentous (F) actin revealed as the main serological reactant for SMA
1989 Sytochrome P450 2D6 isoform revealed as the molecular reactant for anti-LKM

1993 TATHG promulgates first universally accepted set of diagnostic criteria for ATH
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Staining patterns of sera by immunofluorescence in type 1 AIH showing reactivity of antibody to smooth muscle (SMA) and
sites enriched for F actin. (A) Conventional SMA staining of muscularis and muscularis mucosae of rat stomach. (B) Kidney
showing "picket-fence" pattern of peritubular staining (arrows) due to reactivity with actin microfilaments at margin of cells of
proximal renal tubules. (C) Liver showing polygonal/cobblestone pattern of staining due to reactivity with submembranous F
actin in hepatocytes. (D) Cultured cells from an intestinal cell line provided by INOVA Diagnostics, San Diego, CA (IgG F-actin
IFA) with enriched production of F actin.
Ilustrations for image 2 and image 3 provided by Bob Wilson, Division of Immunology, Pathology Queensland (2A-D
and 38) and Ban-Hock Toh, Faculty of Medicine, Monash University, Melbourne (3D).
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Staining patterns of sera by immunofluorescence in type 1 AIH (A-C) showing various ANA specificities, and in
type 2 AIH (D) showing anti-LKM. (A) Homogeneous nuclear staining attributed to antibodies to nucleosome. (B)
One of the several speckled patterns of nuclear staining attributed mostly to undefined reactants. (C) Neutrophil
staining previously called atypical pANCA, now called pANINA, and attributed to an antibody to an unidentified
reactant of neutrophil nuclei. (D) Diffuse cytoplasmic staining of microsomes of proximal renal tubules attributed
fo anti-LKM 2D6 characteristic of type 2 AIH.
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Simplified diagnostic criteria for the diagnosis of autoimmune
hepatitis (AIH): adapted from Hennes st a/

Feature/parameter Discriminator Score %
ANA or SMA+ =140 +1* :I-:___
ANA or SMA+ =1:80 +2* £
Or LKM+ =140 e
Or SLA+ Ay titre g
IgG or immunoglobulin level =Upper limit of normal +1

=11 Upper limit +2
Liver histology Compatible with AlH +1

Typical of AIH +2
Absence of viral hepatitis No 0

Yes +2

=6 points: probable AlH; =7 points: definite AlH.

*Addition of points achieved for all antibodies [maximum 2 points).

ANA, antinuclear antibody: LEM, liver kidmey microsomal antibody: SLA, soluble live
antigen; SMA, smooth muscle antibody.
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0 Jouz
Advances in the Understanding of Pathogenic Mechanisms
Advance MNature Principal features
Characterization of target Cytochrome 206 tRNPiSenses Target antigens for anti-LKM1, SLA, LC1,
antigens Formiminotransferase cyclodeaminase LKM3 dihydralazine-induced hepatitis,
UGT and APECED
Cytochrome 1A2

Clarification of molecular
mimicry

Identification of genetic risk

factors inside the MHC

Identification of genetic risk
factors outside the MHC

Recognition of deficiencies in
cellular regulators

Homologous amino acid sequences between genomes of
hepatitis C virus, cytomegalovirus, and herpes simplex
type 1 viruses and cytochrome 206, hepatitis C virus,
and SMA and AMNA

DRE1*0301, DRB1*0401

(MNorth America, northern Europe)

DRB1*0404, DRB1+0405 (Mexico, Japan,

China) .

DRB1+*1301 (South America)

DRB1*07, DQB1+0201 (type 2 AlH)

CTLA-4 gene polymorphism

TNFA*2 gene polymorphism

TNFRSFE gene polymorphism

Tyrosine phosphatase CD45 mutation

Witamin [ receptor polymorphism

Regulatory CD4*CD25" T cells

NKT cells

Crossreacting autoantibodies
Concurrent immune diseases

Influence susceptibility, phenotype, and
severity in different ethnic groups

Not disease specific; affect
phenotype; ethnic variablity

Deficient number and function impair
suppression of CDB* T cells
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Autoimmune attack to the liver cell. CTL = Cytotoxic T lymphocytes; Tr, = regulatory T cell; NK =
natural killer; TGF-B = transforming growth factor beta.
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Autoantibedies in the Diagnosis of Autoimmune Hepatitis
Antibody Target Antigen(s) Uver Disease Value In AIH
ANA* Muttiple targets including: AIH Diagnosis of type 1 AIH
= chromatin, PBC
» ribonucleoproteing PSC
« ribonucleoprotein complexes Drug induced
Chronic hepatitis C
Chronic hepatitis B
Nonakcoholic fatty liver disease
SMA* Microfilaments (filamentous actin) and Same as ANA Diagnosis of type 1 AIH
intermediate filaments (vimentin, desmin)
LKM 1+ Cytochrome P450 206 (CYP2DE) Type 2 AH Diagnosis of type 2 AIH
Chronic hepatitis C
L1+ Formimi cych (FTCDY) Type 2 AH Diagnosis of type 2 AIH
Chronic hepatitis C Prognostic implications
Severe disease
PANCA (atypical) Nuclear lamina proteins AlH Diagnosis of type 1 AIH
PSC Re classffication of cryptogenic
chronic hepatitis as type 1 AH
SLA RNPIESac AIH Diagnosis of AH
Chronic hepatitis C Prognostic implications
Severe disease
Relapse
Treatment dependence
LEM 3 family 1 UDP glucuronosyl transferases (UGT1A) Type 2 AH Diagnosis of type 2 AIH
Chronic hepatitis D
ASGPR Asialoglycoprotein rece ptor AlH Prognostic implications
PBC Severe Disease
Drug induced hepatitis Histological activity
Chronic hepatitis B, C, D Relapse
LKM2 Cytochrome P4 50 2C9 Ticrynafen induced hepatitis None, does not occur after withdrawal of ticrynafen
M Cytochrome P450 1A2 Dihydralazine induced hepatitis Diagnosis of APECED hepatitis

APECED hepatitis

*Antibodies highlighted as bold letters indicate the corwventional serological repertoire for the diagnosis of AIH. The other autoantibodes may be useful in
patients who lack the comventional autoantibody markers.

HH, i hepatitis; AMA, antibody; APECED, i candidias dystrophy, ASGPR, antibody to asialogiycoprotein
receptor; LC1, ver oriosol type 1; LKM, liver kdney,/'mi LM, lver mi anfibody; pANCA, perinudear anti neutrophil cytoplasmic antibody, PEC, primary bili
ary cimhosis; PSC, primary sclerosing cholangitis; SLA, soluble liver antigen; SMA, smooth muscle antibody; UGT, uridine diphosphate glucuronosyttransferase.
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Liver Disease of Unknown Cause ‘

ANA, SMA, LKM-1, AMA

chronic hepati

The use of serological tests assisting in the diagnosis of AIH. Serological tests in the evaluation of acute or chronic
hepatitis of undetermined cause. The initial serological battery includes assessments for antinuclear antibodies (AMA),
smooth muscle antibodies (SMA), antibodies to liver/kidney microsome type 1 (LKM-1), and antimitocondrial
antibodies (AMA). The results of these conventional tests then direct the diagnostic effort. If one or more tests are
positive, the diagnosis of autoimmune hepatitis (AIH) or primary biliary cirrhosis (PBC) should be pursued. If these tests
are negative, other serological assessments are appropriate, including tests for antibodies to actin (F-actin), soluble liver
antigen/liver pancreas (SLA/LP), liver cytosol type 1 (LC-1), UDP-glucuronosyltransferases (LKM-3), the E2 subunits
of the pyruvate dehydrogenase complex (PDH-E2), perinuclear anti-neutrophil cytoplasmic antibodies (PANCA). The
results of these supplemental tests may suggest other diagnoses, including primary sclerosing cholangitis (PSC), or
cryptogenic chronic hepatitis.
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The portal and periportal inflammatory infiltrate characteristic of AIH is composed of lymophocytes, monocytes/
macrophages and plasma cells (interface heppatitis, arrows). Haematoxylin and eosin staining (picture kindly provided

by Dr. Alberto Quaglia).
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Histopathology of panacinar (lobular) hepatitis. Mononuclear inflammatory cells line the sinusoidal spaces.
Typically, panacinar (lobular) hepatitis coexists with interface hepatitis, but it may be pronounced during an
acute onset of autoimmune hepatitis or during a relapse after treatment withdrawal. (Hematoxylin and eosin,

2200.)

Pathological findings of the second liver biopsy. (A) Portal tracts are enlarged with severe inflammatory
cell infiltration. Interface hepatitis is also observed (H&E, x200). (B) Hepatocytes show rosette formation
(H&E, x400). (C) Syncytial multinucleated giant cell change of hepatocytes is observed (H&E, x400). (D)
Immunostaining for 1gG4 reveals abundant 1gG4 bearing plasma cells in a portal tract (IgG4 immunostaining,
*x400).
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Median centrilobular zone 3 necrosis. Centrilobular zone 3 necrosis associated with a mononuclear inflammatory

infiltrate. Hematoxylin and eodin stain; original magnification, x200

Ve Ui

Wl gl b jpliinl 5 me Cgm) Gy (oINS Gilegl il 5 Sled)
i (LBl las I azg 4 ST Lol caigd oo 0y 3 )lge 5l (S 0
05)19 9 Q}uJLSA }..95 u.\.wla AIH EO)90 (e ua.:;r.u: aS U”‘ JLo.».’>‘ s..\;}w
sbeel il 55 TATHG o083kl g 50 ( gloled iz cdalive pl 5
as b.,.’ffa el zlas )l by chmwgad CopdS opl 9929 b sl ake
\- BN ‘)».>‘ ‘AJS@ .)5.94 Lbu] J>L> 49 Sl w)f]: BN |) ‘55|).M Lg)lebe
Sl 00l oy ATH & LM 51 s yo

ol yo2 s ylow
Oselsil Silom Osemlsil Cuibe a4 (LM I asys YA WL
oS ylens pile ke el Conl (Kon 45 Wl 3 6,500 Slejen
Caggims 52,5 (S lom camoaleil CaaSe a5 Jb> o 0sd liglaie
Osaleil Coslan b lad o Jeslogs SN o salis gl dgl cdsS g
5 o5obing ol gl 4 atusly ol ‘ML@ GILA..; &KUJ OYLS )5 0
ATH 430 obg,l (5055 j0 YN ol o saslss oreslsil Codds

Bagiyatallah Research Center for
Gastroenterology and Liver Disease
555 18 Sl g UL S50
() ST 3 e oSl

T |



&

Bagiyatallah Research Center for
Gastroenterology and Liver Disease
5 ¢ 8 sl s Sl S0
1) plieY 1 el (S35 o e olSLils

(Y Jgoz) aiily s CoieAnti-LKMIT Ll 4y a5 ol

el slon b (Blr00 9 b b ol (S (yeanlil ()9 5] o 338
OYLS )5 sl oo 0 A jo 2 PSC g 048 oayd ATH ) Mo 5555 ;0 004,
Gilom 4 plojen a5 Shlew 5l as,e FF 5 ATH SldS Ko a4 Mo
el (s BB il oo Dlis 039 el

Ol cuilen

Y Joue

Diseases associated with autoimmune hepatitis (AlH)

Prevalence in
Disease AlH (%)

Primary biliary cirhosis 4
Primary sclerosing cholangitis
Inflammatory bowel disease
Coeliac disease

Rheumatoid arthritis

Mixed connective tissue disease
Sjogrens

Systemic lupus erythematosus
Fibrosing alveolitis
Glomerulonephritis
Thrombocytopenia

Haemolytic anaemia

Thyroiditis 10—23
Diabetes -9
Psoriasis 3
Vitiligo

Glomerulonephritis 1
Uveitis

Polymyositis

Multiple sclerosis 1
Mononeuritis multiplex

Antiphospholipid syndrome

|
R

2]

——NNTNNh
LR

Ko 1338 05 5B ATH STt Ygans semslsil oo (5 Lo
Syloe Sl L L g abl euis eols museis gl G0 (55l a5
Solont (saaldgS conaileg; slacs Lo 4 Miwe o131 wily ol jen (g5l 00
s ol ATH 5 5l b o, et sl b 5 Sl
il M lojen elogs gilon SO 4 el wle Lo

oo )low onl (pels abgileg; o 5yl g 59,5 (6 ke «gmealgil Conudg S



5 Stk (6 5bons o 5 5 gmatlsil (Slas o 40 L5 Ll il oo
o)l g oy el Seatass Gl lon parkis Wigdh sualie (ol
599 Ol a2 g 599 (a5 )lom pareis (03l el (Soe wdgileg
5 Oliedle 50 comileg; lags o 5 (saSg s YNBSS b jo a8
(P=2/+% o0 VYWl 0 as 0 FY) cul sl JLu Y. 55 YLE )5
Gt SR L e b allf e Ghlen 4y cod JLo Y5 VLS 5
so plp 50 20,0 1Y) ailios ) Garelyl lgen g gl imdsl oS 4
(P=e/Y ooy

@ pylde ik g wigd bl (g po 50 Cul (Sew (geulogS slags Loy
2,18 (et 4z gi g lon cnl (b Hlagoy B

Codls g0 ol ylowd

b e e Wlg e (gl Cila (e Slae 0 FA LY o
gl oo 00 s Sy Ghlem (G2 095 al Gle 3 a5 Wb el
oYl ol locadle llen 4 S 5 il go 00 il Gl Lo iz
ol Gl @ pSatar JSb 4 gl Slaxle jo laslel a5yt
9 olocdle plilos )3 o E50d Oliee aloz 5l (SFLALSL slaazdly
dsb )3 cedle (o phlew wops Ve @l g conl GLSy Cdle (9
2o a8 (Ghge o wadle (e g)lerm Wgd oo Hloiadle L Lo 0590
bl 42315 Sgmg LBl e (6 ybons Cerlled s34 ¢ g s 0l
S oblem onl 51 335 udlie 5 092 wlsou LaadeSs )95 55515 L (oo 5l wile
ool ol Ol el sy ol oy

b gued! il Cuild

O3l o, s AD 5 YD 45 09 o 03 (redS ¢, S5aisdS sla Ul Luluol 5
5,5 amaib s glew atwd 3 Glgiee ) eyl Solia 4 M
(A Jgox)

S 9 8IS sl
() p¥1 s

T P |60




N\ A

Bagiyatallah Research Center for
Gastroenterology and Liver Disease

255 058 Sl o Sl S5
1) plieY 1 el (S35 o e olSLils

"aseaiaap Jo a5eaidul Jo aalbfiap R P

SNjEA [BULOU

LN l l AR l T L Jueujny
Ll L L Ll N N -l opreday ey
-l L 1L -l Ll w7 Ll GOLLID “PIIUEAPY
Ll 1N LN -l L N LN Jusjopul ‘pajoesold
1 N N L N N N JnewojdwAse iy
alil] 19 eliwen soyd iy saseujesueRl] sulngoln unungpy uignaig uoiejuasald [ealuy
edal aunwuiojny jo suoljejuasald [eslul]g G ul saljijeuLiouqy jeanuayasolg
¢l y
D | D




i 5 low b slro

&S gbcadle glom b badye clallas ol o) b il ads (o)l
oo ghe) @Ble S92y edioe il Bk Sl ()98 eniShays
(ULN) Jboy Jlade piSlas plp Ve 5l i (AST) 5l auil 5gel &b Ll
Ap V5l e el gow o b oolyen ULN 2l 051 iy b
S sBlisedl aiges o Interface Hepatitis gles odalive o5 cews o (ULN
ailoads ools bl allindg) yuegS po g jg e o @ (5 ke Sd o b
@il w0l gl lsie 4 S JS 1) 398 slalre a5 (slis Lo

8 i 6o a4 Sl ol 0Bl Ly 45 Sl o s salys

iy o0
Cilnd gb g 3L gaodl gl Cuiled

b adge a3 )55 )3 Geye silem S plpie 4 (Jiw JSO 4 ATH
pro slajluel il s (509 YU 4 ALBIS 0 (5 jlew paris oS o>
Sylge 5las,e Frovgas a cwl Jb o cpl il Lo ol £ U Y us o
695 b ol e ol cuslar & 50 4 (Lis Lo 45 aiil o olag)] AIH
ol 5o b oe sl dplalaslacs @Ble 5 g905 et o o) Lo @
S Sr9e 5o Olilem Gl o8 150 w4y Sl (Sen AST mhas ol
sls wales Hem b cldle wisd ey

Ol |y 093 oo Cilialgd b g spads ol IS5 4 Wil o sl Cuslin
O ealed b (denovo) syas Cledl S ailis wilgs oo el 0l jo aS wa
Slom 2z 8L oS 03l (AT (cead3 (po e (5ilem U (5395 A9
Gl ol jallai il ge yallas s> &g 4y ATH 4 LM las 0 e o
g g0 008 DX (5 Lo ilielgd b

a3 oo Gl 1) 095 a5 ol ale)b b ojlge (B 50 Geremlyl Cuiln
559 o Siliad g Cuslin b ST S Suilon pandis oS Gllew 5l (S 2

S 9 8IS sl
() p¥1 s

T P |60




a5 o8
() el e

Ol cuiln

ATH ciligalss b sl jallss b Slleg a5 0,5 Jlatol o 2k olsesly
Aoy Ve S ol olo )b Miws e 5l Slacgamme oy yo anil
S abe O)lse Gl Sl (B s adl g car slasslilsl sl
Vazo ool sl 3325 5 o gmatlsil 05 3l ol e a5
a5 (6,500 e VO 5l Lo B cinl 02y b d) oo jlad 4y il eaay S
ATH as (3 TATHG (glalars bl 3 03555 psbes oLisasS oyl e
Nge S 1he 4 b oS olo)b 4w Glilen ivg ganaid LB Il
Lgd gl )l oS

b el (Sen 0 (3Ll glod sl oo pallas ol S5 4 ATH (28
53555 5 Vsns) Cuiln Vsama o ol o il Sglicte 5 lows Jyone S5
39555 897y Sawl (e 09h o0 003 oS gy 9 WPml Yauoh s
W SeuS5i b g (omgny el Jlaiol 53,5 £rkae b Zone 3 Vsl
Zone 3 Ygish ytw 55,55 098 Gsesalsil Coilen (antis (18,5 oasl sl
Interface Hepatitis <SS 6631 4y (g )loy 281t b oo Wilgs oo 0>
P8l 3 4 Ble Wl sl adsl Ul o ol 052g 5 ans JS i
Ded loyo by andeis

eal8ilojl gloazdly 1 oalitl b ol co cyope S 31 1, (6 lams ol IS
onslSLE 5 Jbg Gmgske cdile e ALT 5 AST (Vb gohw)
Zone 3 Vgsh i 59,50 yidion £9ad) (GHLESL g (pyw jlain il
oaees Lol eols 3l 231 (3100 sl ol 5 Seitnlondly Sl Lol oo
(St Zilidgh genslyil Coilin (390 mR Ol Sl (T 4 )50 8 50 ]
RPN

35,5 9929 sl 1 ecilinalgd b ol 3 l90 (53 )3 (o0 p Slas0b T 55!
Solost 3 @9l gmang) S Cuiln Jle plo ishie oy lan J
gl 3 g (g S0 4 b (g

reid widliee Il 5 e,y Cabay (25 a5 (Gl Sleg Sl o
€y Sl Jhane Wl (el K065 5w slagleys 925 9 ATH (oabad



o Sles L;Lmui,.il.oﬂ A.QLQJ.J.% [ L;lm% u,a)f S o b oos e 009
Dgd (S

oS JUbl 1o 5o )l el @ S5 D ppe o aSyl aSS (5

S5 50 Wb 1) APECED 4 i el a8l jallys o> &0 4y )L g leus

sl

YKV [

O Jle ol G Wigd oo Miee ATH @y a5 SYLLE )5 5 ooy Sy
oaseitd Gerealgil Cila (e cpl 50 aS 51 vgmg Jlaisl ol a5 ls
aS (alrgls annnS s 4 (LigaS golen a5 |z railey (Bl oais ool
g e o185 Glojen s)len b 5 aiS o Bran laglon plo ln
g g0 0318 Cnd (el Jige 0S5 oleniign slo il

635 9?5l VL Sl e 4 plaslsz hlies 4 S anelle (Lo
a3 se GLas ] 1 5oy 5 Sl it Slglh 5wt oo adsl Slazl e o
S 350 5 ol HISETE el a8 W5yl Mie samlin 6 lons & bagy] a8
Solow S plejen 3525 «(5rlon Ol (Jy (o2l Conle el a8 S5 )8
O 2Ll g ams 8 gladdlead ) oS (gle Wil oo a5 500 (gamlsi]
«(Labile Hypertension) &L o 95 (5 Lad g metinl i sla s lon
L 5 e 2ybae |, (65 it ailgioge o Jlb slo oy 5 Sl
s ol o 59 ool sl il il o555 L ey & o
sl oo olhleg !

aib oo Sl codle oy el aanlsl sl 4 M ol
i ool L3l 4 el Wl e cpmed 9 Wl ads (WDle b g
a4 glaedle 5las,e VY B TY o gl (Jb ol b ogd lis lew
o olere 4 g ke a5 0gd Cely Cenl (Soe (il 5 b o el ol S
Gz ol anl 3 S oainS S Wilgi oo ol jallay o Ll iy

S 9 8IS sl
() p¥1 s

T P |60




a5 o8
() el e

Ol cuiln

Soed oaalive bl il ol ol (3 (a5e ()l o o jgelat b
Golan oy Cunle oot S LAl diges 53 jame b s

IPPIREAPES

By gy
S STy Solay ams lis aS Culils S92 g oS waled Bl faen U
Ao ol 5o Gl (b cdle 5 Shalls p loye 5 b5 5o el
Obored sl lon i gord Glime b oldslBes 250 obMs
O ab oo plas P=+/+2Y 5 00,0 YF ol o ao)n V) awloss
b5 4 S il oo HLA-DRBI*04 axls 45 U)o a3 oo
Do g0 008 iy Glojed galog> slos Lo 35 wijlai |y HLA )l as
Oloye yo aS wgSlen «(P<efeevee) 5 2o 0 VY Ll 0 as )0 OY)
aS 220 o plas badly (pl (P=2/-+Y 00,0 F ply 0 0s, 0 YF) o)l
0,8 (Se) a4 0yl LLI) Gz b a5 jsblen b Gossid
Al o M (graalsil Sl 4 o8 (o (6150 el Cemgpanins 65 50
HLA- ;> 4 HLA-DRB1#04 sla T aen wliien (Do ol o 45 S
(P=2/Y 500, ;a0 ply 0 30,0 10) auly oo ol i, DRB1*0401
3> 4 HLA-DRB1*04 sla JT aca Dlee Jby Comez b awslin o
V8l )0 So s Sao) oS e gy el s eS g8 L DRBI*0401
Sy Sy glyls o )ls po a8 conl ol ko badly ol (P=2/+Y g oo,
6,55k SLaS sls JsSJse DRIT o)) MHC DRIT abauls by (s550e



sl (Saues j1iSly wilgh co 09> Argi A Cudgaste (g Al co (e
Pl Felogs plazes slacs o g9t Oliee 5 HorenlPl Ciln 590 Jla>
&S S ey

S92 Ogealyl Calem a4 dis (U5 5 oy s (ot (Il pled 4
Glars fpaiz a0 & aS Conl gy Lol sl a5 e jeam il ails
oS Sldlae &5 g ools lis iz g0 b |y p2gs BB OUSTAIH (oo
Alools Cews 4 l) C;\o..\;.:fbilé 9 é.lcl.@ C"L"’ los )57 38 el Ego90 C)‘l‘ $9)
o3 lSail o6 Lot il Cudle 5 Coigid g9, 1 Lol Lelge Yiazo|
5 oty u‘].uL) S5 dygi Ay a5 Wil g Sy olawiul 5 (g0l ane
IS iz g3 5l ST e (55, (Jalite

S giiun 3o O slowd 39 & guodf 93 Cuilid

A o 1) srmalil Ciled (2l qedasd Wi oo o (5915 Aiaimy
il 05 (6 e bl allis KooKz 5 45 W] L ol 5 amo 43
Ohles ool &5 parsets 6lajlne g Pl Lanseis o601 50 Wb
lef S| U&QA cQiloads p.».'a.u ‘_,’JLo.u: L§b3)| 9 ‘_,,JLo.w 6[59;4" wym
S5 e 2Bl 3blie 5 (6315 slog S ple (lilen

Ole> paw 33 wigd SOyl
(S b 9 b 093 Lo (liogrdnior S 0 Jlod I 0 lalins
(220 YA ply 50 020 AD) wiiS oo axxlpe jo,mm b 5)lom £9)% 5o
S5 ol 350 IS0 05 9,5 b 5 i (5 Lows Ysmne 21 olobows
WS 5 axdly oo sz 955 slod (Jod (Sl el pliwgyinios Sl st
Ohlos & Cemd VT floags 315 (s)lo £975 )0 s imad (aRALS]
5 cadle o (Slem S ESGl Bl gole A 6 Ol 4 (oo
53 ol DWW £l Wgd oo Wi (SHLACEL (o) 2 5o 48 500 908
LalS Gt ol Gble 3 (o5 4 Jod sl (gog50d Sl

{
t



a5 o8
() el e

Ol cuilen

3 Seilandly 20lsd 5 wilige o ollem deb slme S & cazals
Eowds )10 099 adgl jallay sl o aid iy glen p Jb smlincdl
ey Jlad gl Cosgpacio (bl S & 2l 3 5 ol oy
il se g piy Ly 6 5lom b 1550 ol olllogas HMe 5 ol

ol o ST > 0 eyl sl Sl @iy o5 Heb ples
5 olon ) SedlS Ll wishce aslid a5 (gl s slacglis
WSS S oo Gl o | lem S5k 0)bys iy b o slags s
L sols slaog 5 lawgs Q}‘SU ke 3[.«»: Gloogls aS el x| P
Alodldd josd hettiwd omieid slacgles

Shol>
"\"‘54;5'“ aS el LRV I} L;.Jl; Moj S5 u}.:.u‘y‘ WJL.Q » L;Lob

295 ol pleys 5 e 5 pole 5o (ler Jeoi 0)lyd 2l SIS sl ey
L.\:olj:so aS ol sl.o..ﬁ.‘ Cordg 0055 jpddy dod ;08 s e L;J.ab
3,95 2 0975 55 5 (Kol Llge s )13 3l o1 (6o slaoaly 5,8,
Olts bz ity Jg sl ) J )0 ot (pgealsil cuslin o T L
D)5 Cy e Cudibgo b g o |y (5005 (5le o2 g (Sl o2 45 wias 0

Skl Sélgs g 0l jhas

bl g ol b iy oS e §ylewm @ld as)le ST ol
‘Mbowkbd)sjbu)dﬁjf‘m]saulﬂpdqr‘a}f Gﬂabu:‘sp.é
Oyge a4 3398 peg S pe el iz (5095 Olealy (el Sl (et
Caile a4 Mo oyl jole jo g el bl )| jo iz (0gs o)b e b euiiens
oo s lem plo 4o ol 51 (Js yiion (b olole Slepgeenlss]
g g0 0 JloS



O P e e LS slalesls o lee woy0 VA o L°5-°-° O e
il M lyole jo (Perinatal) lasly Joo 095 po () ime el o0l
(5o ol ol (Blse 5 oy Vol ole e g She oo ¥ ysenlys]
ol o5 ;2 5l wgllasl asly G a5 oy Jlaiml ws e Y el woye 4
bl o3l Comaz alie pometlsi] Calin o Slals gloaaly o5
SR L S 4 2liesre g ()l (s 2 4) (Shal> o5 a5 JSS
s ey aoys O 5 IV LY

oL T 90 b eygmmlsil cila jo (Khol> ooitichiog wgllasli (o)l5e
RO/SSA 5 (oS> b6 ojslas ol ) Anti-SLA gol;,ols
ol et ool b5l (2l sl b5 ghtinn (slacytlas ol )
Lo apin Gl S ol slagasls Yol sl s
a5 wiloe (Sl gted S ppoin L) K00 el 4 Ay Conss SO
Winncly (Sroal 095 pw g 05 Wy igd (Shel> (ol ot 4y Ceely wlyi oo
S 383 &, 5 i ) Sl 33 il KLl 45 e 15 5]
Aols S Wi ) dm Jlo K ) S o lles ) Shel> gl
Slgs o o] Jloil s a8 cusls winlgs 65 lsds sla Sl wigh
Al o] o5 s larkiss 5 35501 5 Shae Dl

O abal> Sl LS granlsil codlm 4D (U5 5o )0 OF L ciges )0
0)99 3 1y pLasleg ls o] 5l (gas 5l S 10l g0 Dypiie (LS5 L
223 1F) Ceol @l Gl aialS a0l 590 51 b 5 S oo b (Sl
olow S)lgn 0o Yo 43 g (P<e) 5 ol olole 5 s FID sy 4o
L soljyole slag,lmial g (aljeore lime 09dse joalad plealy 51
pole (groal g8 o (lays oS wsyo0 Sl 5 WS (oo 52l plle 05
e osle 0t (Lal) sladaly cpl il b o (om0,ed g (Shel> (b o
SO 5 G 0pslae Coeal g 5l LS (ABlie slaploial) g Lol
i S5 4 o5 spmlyl ol 4 Sine oot 55 5ok salS o

S 9 8IS sl
() p¥1 s

T P |60




a5 o8
() el e

Ol cailn

590 5Ly cwlio slas il il aS 1> (sl ST jlas il co ylojo o
5 Vs 5l 8 labigel cod b igd ot i Wb ollen 5 dleads a8

B8 18 plaaly e slacdl e

ol Ja!

(Autoimmune Polyendocrinopathy-Candidiasis-Ectodermal) APECED
210223 (r9)909,5 Caxdyn )3 (SHSS iz Sy Ay 4 o5 Sl (0
bl o aS ) (AIRE) geslogs caisSdats G jaebs 5 9ed o0 ol
8 8l o sl 1558 eged 55 oanas Sl0s5 laamgige] (e
.MJ‘SA

9 4lS 358 5 a9yl 0u8) (S eail el iz ol B L ey ()l
w255 0 5 JleyoeST e 5 (blregalz puslbnsls (pless
L Ty oy 5d e ATH Jols ol (Sas o il (slos o
...\.mb‘sa

Sl sl S lls APECED ((ygrmlssl slacslow ;500 M55
5 3,l0 HLA-DR ) bLs)l a5 cunl o5 JolS (g ndydeai b Colie Juie
als il oo dis ATH g APECED & oS il jley .o I Edgo i
slamy) & (250 a5 wil b perles 605 lew patie job 4
A2 Fewly casl K98 o lasbinl Sle o

Soaab

bl gl oo WalS (slahlig b eosemslsil Suilin §l g5 50
Sloyo Gl wlBlas g59leul S cgsi 90 (pl 5l plaSze ax I .asloas
Olyre @ O53lg cul eloslas s (6 5lo a1 1) o5 (il ol b g o3
Keeigon 5l b Gialas gl S aslis 5 il sloesiiSiheos
(A Jgaz) aiil oo wiedg dalllas 050 slocones



A Jgu

Classification of autoimmune hepatitis (AlH) based on
autoantibody profiles of patients

Feature Type 1 AlH Type 2 AlH
Characteristic ANA Anti-LKM-1 antibody
autoantibodies ASMA Anti-LC-1 antibody

Anti-actin antibody
Anti-SLA/LP antibodies
25% of patients
negative ANA

Geographical variation Worldwide Worldwide

Age at presentation All ages Usually childhood and
young adulthood

Sex (F:M) 31 10:1

Clinical phenotype Variable Generally severe

Histopathological features Broad range: mild Generally advanced,

at presentation disease to cirhosis 1 inflammation/cirrhosis
comman

Treatment failure Rare Common

Relapse after drug Variable Comman

withdrawal

Need for long-term Variable Approximately 100%

maintenance

Although immunofluorescence is the traditional method for measuring the repertoire of
conventional autoantbodies in AH, many laboratories (especially those in the USA) are
increasingly using ELISA-based methods, especially for anti-LKM antibodies. In relation to anti-
LKM-1 antibodies, these may be erroneously reported as detectable anit-mitochondral antbodies.
ANA, antinuclear antibody; ASMA, anti-smooth muscle antibody; anti-LC, anti-iver cytosol;
anti-LKM, liver kidney microsomal antibody; anti-SLA/LP, soluble liver antigen/liver pancreas
antigen.
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Indications for Immunosuppressive Treatment
Absolute Relathe None
Serum AST = 10 fold ULN Symptoms (fatigue, arthralgia, jaundice) Asymptomatic with normal or near nomal serum
AST and y globulin levels
Serum AST > 5 fold ULN and Serum AST and/or ¢ globulin less than absolute critera Inactive cirhosis or mild portal inflammation
4 globulin level = 2 fold ULN (portal hepatitis)
Bridging necrosis or multiacinar Interface hepatitis Severe cytopenia (white blood cell counts

necrosis on histological examination

Incapacitating symptoms Osteopenia, emotional instability, hypertension, diabetes,

or cytopenia (white blood cell counts <2.5 = .Emm_.
or platelet counts <50 x« 10%L)

<25 » 10%L or platelet counts <50 = 10%/L)
or known complete deficiency of TPMT activity
precludes treatment with azathioprine

Wertebral compression, psychosis, brttle diabetes,
uncontrolled hypertension, known intolerances
to prednisone or azathioprine

AST, serum aspartate aminotransferase level; ULN, upper limit of normal range.
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Immunosuppressive Treatment Regimens for Adults in Autoimmune Hepatitis

Combinatlon Therapy

Monotherapy Azathloprne
Prednisone only* (mg/ day) Prednlsone® (mg/day) USA (mg/day) EU (mg/ ke day)
Week 1 60 30 50 12
Week 2 40 20 50 12
Week 3 30 15 50 12
Week 4 30 15 50 12
Maintenance until endpoint 20 and below 10 50 12
Reasons for Preference Cytopenia Postmenopausal state
Thiopurine methyltransferase deficiency Osteopoross
Brittle diabetes
Obesity
Pregnancy Acne
Malignancy Emaotional |ability
Short course (<06 maonths) Hypertension

*Prednisolone can be used in place of prednisone in equivalent doses.
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“ Frednisolone 30 mgiday _ + Caonsider TPMT genotype OR activity assay
{recommended if oyiopenia)

, ! I I

_ Severe sterold side-sffects Add Azathioprine 1 mgikg/day TIA Nomal or slighthy low _ Homozygous for
deficiency allele or
¥ very low levels
_ = Switch i Budesonide & mg/day _ Savere Azathioprine side-sffeds _
¥
« Switch to Mycophenolate and continue Prednisolone
OR "
*» Double Prednisclons dose

Reduce Prednisclons + Consider non-compliance, malsbsonption
gradually to maintin il « Conaider:
=) Higher Prednisclone dose + Azsthioprine
e e
b) Prednisclone + Tacrolimus OF -..
+ Discuss with a ransplant centre
*Heep on Prednisclone 5-10 mgiday + *Prednisclone 10 mg/dsy + " y =
Azathioprine 1 mg/kg/day Azathioprine 2 mgkgidey OR w_umhn.“*ahgm“um_ﬁﬂ%oi or
« Consider re-biopsy after a furthar +Uss other agent M;RQF..HHF. a
12-24 months (iotal 24-30 months)
L] ¥ Aliernative drug ireaimenis (based on case
Histological Parsisting studles):
remission {minimal hepatitis - MMF in patients with azathioprine
hepatitis) intolerance or refractory AIH
. ) - Budesonide induction -9 mg, maintenance 3
3 e smgiday (run with redscing dose of b
- o] *Centinue Prednisalone 5-10 mg/day + prodnisalone until control established): maght
Maintensnce »| Azathioprine 2 mg/ko/day OR be most valuable in those with steroid related
stategy =Lse other agant adverse events
- Cyclosparin or tacrolimus if intelerant to the
v above (reatment
Ny . - Supplement ursodeox yehodic acid if any
Consider further biopsy after 1-2 years _ f of chol .

Suggested induction strategy for autcimmune hepatitis (AlH). ALT, alanine aminotransferase; AST, aspartate aminotransferase; TPMT,
thiopurine methyltransferase.
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Endpoints of Initial Immunosuppressive Treatment and Courses of Action in Autoimmune Hepatitis

Treatment Endpolnt

Criterda

Coursas of Actlon

Remission

Treatment failure

Incomplete respanse

Drug toxicity

Dizappearance of symptoms, nommal serum aminotransferases,
biliubin and ¢ globulin levels, nomal hepatic
tissue or inactive cimhosis

Worsening clinical, laboratory, and histological features
despite compliance with therapy
Development of jaundice, ascites or hepatic encephalopathy

Some or no improvement in clinical, laboratory, and histological
features despite compliance with therapy after 2 3 years
Mo worsening of condition

Development of intolerable cosmetic changes, symptomatic

osteopenia, emotional instability, poorty controlled hypertension,

brittle diabetes or progressive cytopenia

Gradual withdrawal of prednisone over & week period

Serum AST or ALT, total bilirubin, and y globulin levels
determined at 3 week intenals during and for 3 months
after drug withdrawal

Repeat laboratory assessments thereafter every & months
for at least 1 year and then every year life long

Prednisone, 60 mg daily, or prednisone, 30 mg daily,
and mzathioprine, 150 mg daily, for at least 1 month

Dose reduction of prednisone by 10mg and azathioprine
by 50 mg for each month of improvement until standard
treatment doses are achieved

Reduction in doses of prednisone by 2.5 mg/month until
lowest level possible (<10 mg daily) to prevent
worsening of serum AST or ALT abnomalities

Indefinite azathioprine therapy (2 mg/kg daily) as an
dltemative treatment i corticesteroid intolerance

Reduction in dose or discontinuation of offending drug

Maintenance on tolerated drug in adjusted dose
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Adverse events of immunosuppressive drugs used in autoimmune hepatitis

Mycophenolate mofetil  Diarrhoea, nausea, esophagitis, gastritis,
cytomegalovirus infection,
myelosuppression

Budesonide Acne, abdominal pain, cushingoid facies,
osteoporosis, muscle wasting

Cyclosporin Mephrotoxicity, gum hypertrophy

Tacrolimus Bone marrow toxicity, neurotoxicity,

opportunistic infections

CMV, cytomegalovirus.
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Gastroenterology and Liver Disease
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Immunosuppressive Treatment Regimens for Children in Autoimmune Hepatitis

Initial Reglman

Maintenance Regiman Endpoint

Prednisone, 1 2 mg/kg daily (up to B0 mg/day),
for two weeks either alone or in combination
with azthioprine, 1 2 mg/kg daily

Prednisone taper over 6 B weeks to
0.1 0.2 mg/ kg daily or 5 mg daily

Naormal liver tests for 1 2 years during treatment

Azathioprine at constant dose if added initially
Continue daily prednisone dose with or
without azathioprine or switch to attemate day
prednisone dose adjusted to response
with or without azathioprine

No flare during entire interval
Liver biopsy examination discloses no inflammation
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