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DEFINITION

Autoimmune hepatitis (AIH) may be defined as a self-perpetua-
ting inflammation of the liver of more than 6 months duration and
unknown etiology characterized by the elevation of serum transami-
nascs, hypergammaglobulinemia, high titres of serum autoantibodies
and histological changes in the liver mainly consisting in interface he-
patitis and portal plasma cell infiltration associated with variable degree
of fibrosis [9]. The disease has a progressive course to cirrhosis without
treatment. It is considered to be an autoimmune discase because of its
common association with autoimmune extrahepatic disorders and the
efficacy of immunosuppressive therapy in inducing clinical, biochemi-
cal and histological remission in most cases [9].

HISTORY

Autoimmune hepatitis (AIIl) was first described by Waldenstrom
in 1950 as a form of chronic hepatitis in young women showing jaun-
dice, clevated gamma globulins and amenorrhea, which eventually led
to liver cirrhosis. He also first described a beneficial effect of steroids in
the patient cohort he reported on and thereby laid the groundwork for
the first chronic liver disease found to be curable by drug therapy [22].

In 1956 Mackay et al. proposed the term lupoid hepatitis owing to
the assoctation of AIH with antinuclear antibodies (ANA) and its simi-
larity with systemic lupus erythematosus. The syndrome has since been
described under varicus names [64].

The term autoimmune hepatitis was introduced in 1993 by the In-
ternational Autoimmune Hepatitis Group, which defined the diagnostic
criteria [27]. Systematic evaluations of the cellular and molecular
immunopathology, of the clinical symptoms and of laboratory features
has subsequently led to the establishment of autoimmunc hepatitis as a
separate clinical entity which is scrologically heterogeneous, treated by
a specific therapeutic strategy [50). An cstablished (Alvarez 1999) and
recently simplificd (Hennes 2008) revised scoring system allows for a
reproducible and standardized approach to diagnosing AIIl in a scien-
tific context [3, 21]. Today, ATl is a treatable chronic liver disease in
the inajority of cases. Much of the same initial treatment strategies of
immunosuppression still represent the standard of care. ‘The largest
chalienge regarding treatment is the timely cstablishment of the correct
diagnosis.



EPIDEMIOLOGY AND NATURAL HISTORY OF
AUTOIMMUNE HEPATITIS

The reported prevalence of AIH ranges from 10 to 17 per 100 000
in Europe and appears to be similar to that of primary biliary cirrhosis
[19,36]. No published prevalence data arc avaijlable from the UK. AIH
accounted for two of 121 patients presenting to a UK hospital with
Jaundice [19].

The prevalence of AIH is estimated to range between 50 and 200
cases per 1 million in Western Europe and North America among the
Caucasian population [17,64]. The prevalence of AIII is similar to that
of systemic lupus erythematosus, primary biliary cirrhosis and myasthe-
nia gravis, which also have an avtoimmune etiology [17]. Among the
North American and Western European Caucasian population AIH
accounts for up 10 20% of cases with chronic hepatitis [36]. In Africa
and Asia the prevalence is lower than in white populations,

The mcan anoual incidence of AIH among white Northern Euro-
peans is 1.9 per 100,000, and its point prevalence is 16.9 per 100,000
(19,29]. It accounts for 2.6% of the transplantations in Europe and 5.9%
in the United States [44].

Racial, sexual, and age-related diffcrences in incidence

The disease is most common in whites of northemn European
ancestry with a high frequency of HLA-DR3 and HLA-DR4 markers.
The Japanese population has a low frequency of HLA-DR3 markers
[56]. In Japan, autoimmune hepatitis is associated with HLA-DR4.

All{ may present at any age in cither sex, although it occurs most
frequently in women between the ages of 10 and 30 years and during
postmenopause [ 11]. Women are affected more often than men (70-80%
of patients arec women) [19].

Autoimmune hepatitis has a bimodal age distribution, with a first
peak of mcidence at age 10-20 years and a sccond at age 45-70 years.
Approximately one haif of alfected individuals are younger than 20 years;
incidence peaks in premenstrual girls. Patients with AIH-2 tend to be
younger; 80% of paticnts with ALII-2 are children [11].

However, autoimmune hepatitis may occur in people of any age,
including infants and older adults. The diagnosis should not be over-
looked in individuals older than 70 years [11]. Men may be affected
more commonly than women in older age groups.
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Natural history

A prospective study has indicated that as many as 40% of patients
with untreated severe disease die within 6 months of diagnosis [36].

Cirrhosis develops in at least 40% of survivors; 54% develop eso-
phageal varices within 2 years after cirrhosis; and 20% of individuals
with esophageal varices die from hemorrhage [37]. Sustained serum ami-
notransferase levels of more than 10-fold normal or more than 5-fold
normal in conjunction with scrum gama-globulin concentrations at least
2-fold normal identify patients with early mortality [37].

Bridging necrosis or multiacinar necrosis on histologic examina-
tion progresses to cirrhosis in 82% of patients within 5 years, and mor-
tality is 45% [11]. Patients with less scvere laboratory and histologic
findings fare better, but cirrhosis still develops in 49% within 15 years
and death from hepatic failure occurs in 10% [11].

An acute onset of illness is common (40%), and a fulminant pre-
sentation, characterized by hepatic encephalopathy within 8 weeks of
disease onset, is possible {37]. Three randomized, controlled treatment
trials published between 1971 and 1974 have established that predni-
sone alone or in combination with azathioprine improves symptoms,
laboratory tests, histologic findings, and immediate survival [19].

Interface Portal-portal
hepatitis bridging
] Progression neerosis Active
Normal to cirrhosis Progression cirrhosis
liver tract | — 0-17%; —| tecirrhosis |—> S year
S year 82%; mortality -
e mortality — 5 year 58%
1% mortality —
45%

Figure 1. Natural history of autimmune hepatitis [Czaja A, 2005].



PATHOPHYSIOLOGY OF AUTOIMMUNE HEPATITIS

Autoimmune hepatitis reflects a complex infcraction between
triggering factors, autoantigens, genetic predispositions, and immunore-
gulatory networks.

The pathogenesis of AIH involves dynamic interplay of genctics,
environmental exposures, the immune repertoire and dysfunction of
immunorcgulation (Fig. 2) [22]. In the absence of a defined etiology,
pathogenetic mechanism(s) or a disease-specific diagnostic laboratory
test, Al has been classified into two types on the basis of its autoanti-
body profiles [36].

PATHOGENESIS OF AUTOIMMUNE HEPATITIS
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Figure 2. Tnteractive factors of genetics, immunc repertoire, immune
regulation, and environment involved in the pathogenesis of antoimmune
hepatitis.

Actiology
The aetiology of autoimmune hepatitis is (as yet) unresolved. The
immunologic tolerance of the body’s own cell structures can be distur-
bed as a result of:
¢ immunogenetic abnormalities in the MHC system (major histo-
compatibility complex, i.e. the main complexin the HLA sys-
tem, classes [ and 11);
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= clonal deletion (removal of so-called “mobile™ genes from plas-
mids) as well as suppressor defects;

* and molecular mimicry (partial correspondence of the mole-
cular structure of a foreign antigen with a certain body-own
protein structure).

Trigger factors

Al must be triggered by an antigen. Trigger factors include envi-
ronmental noxae, medication, toxins, bacteria (e.g. salmonella antigen),
hepatitis viruses HAV, 1IBV, 1ICV, Epstein-Barr, lymphochoriomenin-
gitis virus and mcasles viruses as well as the Herpes simplex virus (type
i of which is mainly responsible for AIH type 2) [11, 53]. The viral
trigger hypothesis has recently aroused great interest, since various vi-
ruses (e.g. HAV, measles, Epstein-Barr) are known to persist “unnoticed”
for years, e.g. in lymphocytes.

Sometimes the discase may be precipitated by a drug. Several
cases of Alll have been associated with minocycline, interferon a, ni-
trolurantoin and, recently, with infliximab [19]. There are anccdotal
reports of associations with many other drugs including ezetimibe, in-
terferon B, ornidazole, diclofenac, indomethecin, terbinafine, methyldo-
pa, ranitidine, atorvastatin, fluvastatin, fibrates, adalimubab and after
hepatitis A vaccination [5, 11, 19]. AIH has also been reported after ber-
bal medicines [11]. The development of AIH has also been precipitated
by interferon therapy in chronic hepatitis B and C even in children [5].

Pathogenesis

Current evidence suggests that liver injury in a patient with auto-
immune hepatitis is the result of a cell-mediated immunologic attack.
Abcrrant display of human leukocyte antigen (HILA) class Il on the sur-
face ol hepatocytes facilitates the exposure of normal liver cell mem-
brane constituents to antigen-presenting cells (APCs). APCs present
hepatic antigens 1o uncommitted helper T lymphocytes (T;;0). APCs
and helper 1" lymphocytes interact at the ligand-ligand level, which, in
turn, activates Ty0. This activation is followed by functional differen-
tiation into helper T cell 1 (Ty1) or helper T cell 2 (142), according to
the cytokines prevailing in the tissue and the nature of the antigen. Tyl
primarily secretes interleukin 2 (IL-2) and interferon gamma, which



activate macrophages and enhance expression of HLLA classes | and 11,
thus perpetuating the immune recognition cycle [7, 9, 32].

T2 cells primarily produce interleukins 4, 5, and 10, whizh
stimulate autoantibody production by B lymphocytes.

The reasons for the aberrant HLLA display are unclear. i may be
initiated or triggered by genetic factors, viral infections (eg, acute hepa-
titis A or B, Epstein-Barr virus infection), and chemical agents (eg,
interferon, melatonin, alpha mcthyldopa, oxyphenisatin, nitrofurantoin,
tienilic acid). The asialoglycoprotein receptor and the cytochrome mono-
oxygenase P-450 11D6 are proposed as the triggering autoantigens [55].

Physiologically, Ty1 and Ty2 cells antagonize each other. Regula-
tory mechanisms strictly control the autoantigen recognition process;
their failure perpetuates an autoimmunc attack. Liver cell injury can be
caused by the action of cytotoxic lymphocytes that are stimulated by 11.-
2, complement activation, engagement of natural killer lymphocytes by
the autoantibody bound to the hepatocyte surface, or reaction of auto-
antibodies with liver-specific antigens expressed on hepatocyte surfaces
[33].

Autoantibody-coated hepatocytes from patients with autoimmune
hepatitis are killed when incubated with autologous allogenic lympho-
cytes. The effector cell was shown to be an Fe receptor-positive mono-
nuclear cell. Tt was shown that T-cell clones from liver biopsy speci-
mens in children with autoimmune hepatitis who express the v/d 'I'-cell
receptor are preferentially cytotoxic to liver-derived cells.

Autoantigens

The autoantigens associated with AIH include various cytoplasmic
enzymes (Table 1). The autoantigen of type 2 AIH is the cytochrome
monooxygenase CYP2D6, and it has homologies with hepatitis C virus,
cytomegalovirus, and herpes simplex virus type 1 [9]. Ilomologies
between human CYP2D6 and viral proteins might underlic the patho-
genesis of AIH in some patients whose immune system recognizes viral
antigen as self antigen (molecular mimicry). Repeated exposures to the
same or similar viral proteins might thereby break self tolerance.

Many other substrates are recognized by autoantibodies associated
with AIH, The transfer ribonucleoprotein compiex tRNP®S renamed
SEPSECS (Sep [O-phosphoserine] tRNA:Sec [selenocysteine] tRNA
synthase), is recognized by anti-SLA, formiminotransferase
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cyclodeaminase is recognized by anti-LC1, and UGT are recognized by
anti-1.KM3 [9]. Antibodics to liver microsomes primarily bind to cyto-
chrome CYP1A2, and they arc associated with the autoimmune polyen-
docrinopathy-candidiasis ectodermal dystrophy (APECED) syndrome
and the presence of AI [9].

Antibodies to CYPIA2 were first described in patients with AIH
induced by dihydralazine and with AIH that later was recognized as the
APLECED syndrome, a genetic disorder caused by a point mutation in a
transcription factor expressed in dendritic and medullary epithelial cells
of the thymus. CYPLAZ2, which is only expressed in the liver, appears to
be an autoantigen in at least 2 different types of liver disease. In the
drug-induced liver discase, CYP1A2 might have become antigenic by
binding a metabolite of dihydralazine; in APECED, CYP1A2 might
have become antigenic through the disrupted function of the autoimmu-
ne regulator (AIRE) and the escape of autoreactive lymphocytes into the
peripheral circulation.

Molecular Mimicry

In molecular mimicry, multiple antigens with the same or similar
epitopes can activate CD4+ T cells because of incomplete specificity of
T-cell antigen receptors (Tab. 1) [7,9). This activation leads to expan-
sion of liver-infiltrating cytotoxic T cells that can cause liver injury and
antigen-sensttized plasma cells that produce autoantibodies. Humoral
cross-reactivity (cross-reacting antibodies) has been described in auto-
immune conditions, but cellular cross-reactivity (cross-reacting lympho-
cytes) has been difficult to demonstrate. Because of molecular mimicry,
different environmental agents, drugs, and viruses might produce AIH.
Molccular mimicry might also underlie the development of recurrent or
de novo AlH afier liver transplantation and cause muitiple autoimmune
discases 1o oceur in the same patient [55]. Cross-reactivity has been
shown between hepatitis C virus antigens and host-derived smooth
muscle and nuclear antigens, and HLA B51 has been associated with
cross-reactive immune responses between viral and microsomal anti-
gens [7,8]. Molecular mimicry is a concept that is key to the pathoge-
nesis of Alt and has contributed to the development of animal models
of the human disease [9,55].
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Genetic Factors

The MHC controls the presentation of antigens to the immune
system and thereby immune activation. DR} is a polypeptide chain of
the class [l MHC molecules, which present antigen to CD4+ T [ympho-
cytes. The DRB alleles DRBI*0301, DRBI*0401, DRBI*0 114, and
DRBI*0405 encode the same or similar 6 amino acid scquences
(LLEQKR or LLEQRR) at positions 67 to 72 in the antigen-binding
groove, and these are the alleles that affect susceptibility to type 1 AIH
[9, 55].

Similarly, DRBI*(70] is also believed to affect the antigen-bin-
ding groove and promote presentation of antigens that induce type 2
AlH. DOBI*0201 is in strong linkage disequilibrium with DRBJI*07
and DRBI*03, so it may be the principal genetic determinant of anti-
[.LKM1-associated AIH [9]. DRBI*1301, the principal susceptibility
allele in South America, is associated with protracted infection with
hepatitis A virus. This allele might allow individuals (cspecially chil-
dren, who are frequently infected with hepatitis A virus infection in this
rcgion) to develop AN as a consequence of protracted exposure (o viral
and liver antigens.

Various polymorphisms or point mutations in genes outside the
MHC region probably contribute to AIH phenotypes (Tab. 1). In white
North American and northern European patients, a polymorphism of the
cytotoxic T-lymphocyte antigen-4 (CTLA-4) gene is associated with in-
creased incidence of AIH; the same polymorphism has been found in
patients from this population with primary biliary cirthosis. The abscnce
of this association in South American and Japanese paticnts reveals the
challenge to extending obscrvations from one ethnic group to another. A
polymorphism in fumor necrosis fuctor a (TNFA*2) is assoctated with
highly inducible and constitutive levels of TNF-a in serum and occurs
mainly in young white patients with AIH who respond less well to
corticosteroid therapy than patients without the polymorphism [9, 11].

Other polymorphisms in immunc modulators associated with AIH
arc in Fas: tumor necrosis factor receptor superfamily (TNFRSF) at po-
sition -670 (TNFRSFG), interleukin (I1)-2, -4, and -6; and vitamin D
receptor (VDR) [55]. A point mutation in fyrosine phosphatase CD45
has also been associated with AIH. The number of these genetic modu-
lators will increase as analyses of the human genome continue using
microarray technology and genome-wide DNA microsatellite techni-
ques.

12



Tahle 1
Advances in Understanding of Pathogenic Mechanisms

B Advance Natiire Principal
- o features
| Characterization Cytochrome 2D6 (RNPeNSe Target antigens for
of target antipens Formiminotransferase cyclodeaminase anti-lL.LKMI, SLA,
UGT LCI, LKM3
Cytochrome 1A2 dihydralazine-
induced hepatitis,

) _ | and APECED
Clarification of Homologous amino acid sequences Cross-reacting
molecular between genomes of hepatitis C virus, | autoantibodies
mimicry cytomegalovirus und herpes simplex Concurrent immune

type 1 viruses and cytochrome 216, discases
_hepatitis C virus, and SMA and ANA

Identification of DRBI*0301, DRBI*0401 Influence
genctic risk factors | (North America, northern Europe) susceplibility,
inside the MHC DRBI™0404, DRBI*0405 (Mexico, phenotype,

Japan, China) and severity in

DRBI*}1301 (South America) different ethnic

_ | PRBI*OT7, DOBI*0201 (type 2 AlH) | proups

Identification of CTLA-4 gene polymorphism No discase specific;
genetic risk factors | TNFA*2 genc polymorphism affect clinical
outside the MHC TNFRSF6 gene polymorphism phenotype; ethnic

Tyrosine phosphatase CD45 mutation variablity
Vitamin D receptor polymorphism

Reeognition of Regulatory CD4’CD25% T cells Deficient number

deficiencies in NKT cells and function impair

cellular regulators suppression of
CD8+ T cells

Alterations in Inmunocyte Populations

Regulatory T cells (CD4+CD25+Treg cells) modulate CD8+ T-cell
proliferation by suppressing production of interferon gamma and increa-
sing secretion of IL-4, IL-10, and transforming growth factor f (Tab. 1)
[9.33). There is a subpopulation of Treg cells that lacks CD127; these
CDAHCN25+CD127- cells might have greater regulatory activity than
CD4+CD25+Treg cells. The number and functions of Treg cells are
decrcased in AIH [33]. These deficiencics might arise from genetic
factors, because the siblings and children of paticnts with primary bi-
liary circhosis have deficient Treg cell functions [50]. Treg cells can be
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cxpanded or freshly generated in culture, and deficiencies in their
number and function might be corrected by the adoptive transfer of new
cells.

Natural killer T (NKT) cells regulate the immune response; their
activitics might also be deficient in patients with AIH. They are present
in normal liver and regulate cytokine levels by inducing apoplosis of
altered hepatocytes. NKT cells are constitutively cytotoxic—they contain
granzymes and perforin that can induce apoptosis - but they can also
have anti-inflammatory and immune suppressive actions by producing
cytokines such as IL-4 (Fig. 3) [9]. NKT cells have counterbalancing
inhibitory and stimulatory receptors, and their activities depend on in-
trinsic factors that control signaling through specific receptors. The pu-
rinergic receptor (P2X7) on NKT cells responds to purine-based danger
signals and can inhibit or stimulate NK'I' cell activity, depending on
whether the danger signal is received by naive or activated NKT cells.
Furthermore, NKT cells regulate differentiation of Treg cells, another
mechanism by which thcy might affect immune reactivity {9]. Although
patients with AIH have fewer intrahepatic NKT cells than patients with
primary biliary cirrhosis, animals that are deficient in NKT cells do not
develop experimental immune-mediated liver discase. The multiplicity
of NKT cell functions and the diversity of conditions that affect their
activitics suggest that they have a role in the pathogenesis of Alll

Plasma cells that stain positive for 1gG4 were detected in 35% of
liver tissue specimens from patients with AIH [9]. These patients also
had higher serum levels of IgG than paticnts without the hepatic infil-
trate and faster and more durable responses to corticosteroid therapy.
Patients with ATH cannot, however, be distinguished by serum IgG4
levels (which tend to be normal) and can be identified only by staining
plasma cells for [gG4 in liver tissue {4]. IgG4 binds complement with
low affinity and is not believed to promote the pathogenesis of hepa-
tocyte injury. Ncvertheless, it might be worthwhile to investigate the
type 2 cytokine pathway of immunocyte differentiation in the develop-
ment of AIH.

Parhogenesis conclusions

Fundamentally, AIH is caused by a loss of immunological self-to-
lerance. The reasons for this, however, remain incompletely understood.
A genetic component to susceptibility is suggested by the preponderance
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of patients who are female, in addition to the findings of specific allo-
types within the major histocompatability complex alleles. These ge-
netic associations vary between racial and geographical populations; in
Northern America and Northern Europe, the human leucocyte antigen
allotypes DRB1*0301 and DRB1*0401 are associated with AIIL

Molecular mimicry by viral agents has been suggested as a possi-
ble mechanism of loss of self-tolerance. Cross-reactive antibodies to he-
patic antigens can be found in patients with AIH, cytomegalovirus, her-
pes simplex virus and hepatitis C. Similarly, multiple drugs have been
implicated in the pathogenesis in the geneticaily susceptible patient in-
cluding minocycline, nitrofurantoin and atorvastatin.

Recent evidence also suggests that the adaptive and humoral
immune response is deregulated in AIH. A key area of investigation
concerns regulatory T-cells (CD4+ CD25+), which promote self-tole-
rance by suppressing proliferation of auto-reactive T cells. These have
been shown to be deficient both in number and function in AIH patients.

Evidence for an autoimmune pathogenesis includes the following:

* Hepatic histopathologic lesions composed predominantly of cy-

totoxic T-cells and plasma cells.

» Circulating autoantibodies (ie, nuclear, smooth muscle, thyroid,

liver-kidney microsomal, soluble liver antigen, hepatic lectin).

* Association with hypergammaglobulinemia and the presence of

a rheumatotid factor.
Association with other autoimmunc discases.
e Response to steroid and/or immunosuppressive therapy.
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Figure 3. Putative pathogenic pathways of AIH
[by Czaja AJ, Manns MP, 2010].
The antigenic peptide (a self-antigen or foreign antigen that resembles a self-antigen) is
displayed in the antigen-binding groove of a class II molecule of the MHC. Genetic
Jactors, especially DRBI1*0301 and DRBI1*0401 in white North American and northern
European adults, encode the structure of the antigen-binding groove and affect the na-
ture of the antigen that can be accommodated. Recognition of the antigen display on the
surface of the antigen-presenting cell (APC) by the CD4+ T-cell completes the first cos-
timulatory signal necessary for immunocyte activation (st signal). Ligation of a B7
molecule on the surface of the APC with the CD28 molecule on the surface of the CD4+
T cell completes the second costimulatory signal necessary for immunocyte activation
(2nd signal). The activated CD4+ T-cells produce signature cytokines that facilitate the
clonal expansion of liver-infiltrating eytotoxic T-cells (type 1 cytokine response) or
plasma cells that produce Ig (type 2 cytokine response). Deficiencies in the number and
Junction of the Treg cells and NK cells and genetic polymorphisms in TNFA*2 and
TNFRSF6 increase the type | cytokine response and proliferation of liver-infiltrating
cytotoxic T cells. Hepatocyte apoptosis is accomplished by binding of the Fas ligand of
the cytotoxic T cell to the Fas molecule on the hepatocyte surface (cell-mediated cytoto-
xicity). The Igs produced by the expanded clone of plasma cells, possibly as a conse-
quence of deficient Treg and NKT cell function, bind to normal constituents of the
hepatocyte membrane and attract NK cells with Fe receptors. The hepatocytes undergo
cytolysis (antibody-mediated cellulgr cytotoxicity). IgG4 staining can be used to cha-
racterize some of the plasma cells.
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MORPHOLOGY

Liver biopsy examination at presentation is recommended to make
the diagnosis and to guide the treatment decision. Autoimmune hepatitis
has no distinctive histology. The pattern resembles that of chronic
active hepatitis: portal and periportal infiltration from some plasma cells
as well as a high number of lymphocytes are evident (Figs. 4, 5) [30].
The lymphocytes are mainly of the T-cell type, where by the ratio of
subtypes CD4:CD8 is about 1:1. The lymphocytes reveal emperipolesis
(capble of infiltrating and surrounding other cells). Hepatocytes often
show hydropic swelling and ballooning. Inflammatory activity varies,
where by some areas are near normal. In the lobule, there are infiltrates
of lymphocytes with differing density together with activated Kupffer
cells. As the degree of infiltration increases, with inflaimmatory activity
varying from portal zone to portal zone, piecemeal necroses (interphase
hepatitis) and bridging necroses (between adjacent vascular structures)
as well as liver cell rosettes (hepatocytes surrounding a prominent cana-
liculus in a circular fashion) become more distinctive histologically
[30]. Whereas lytic necrosis leaves a “blank™ in the trabecular texture,
acidophilic necrosis shows residues containing Councilman bodies. Early
on in this process, it may be possible to detect pronounced fibrosis.

Figure 4. Acute ATH type 1 Figure 5. Lymphoplasmocytic
(ANCA +) with pronounced interface hepatitis in autoimmune
centrilobular parenchymal loss. hepatitis type 1 (HE).

AIH is thus characterized by signs of portal, periportal, and lobular
hepatitis. Due to the development of cirrhosis, both the entire liver
structure (blood vessels, lymph vessels, bile ducts) and the parenchyma

are transformed. s g 7_2 2 3 q 5 .
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In acute presentation unavailability of liver biopsy should not pre-
vent from start of therapy. Interface hepatitis is the histological hallmark
(Fig. 6), and plasma cell infiltration is typical (Fig. 7) [36].

Figure 6. Interface hepatitis. The Figure 7. Plasma cell infiltration.

limiting plate of the portal tract is Plasma cells, characterized by
disrupted by a lympho- cytoplasmic halo about the nucleus,
plasmacytic infiltrate. infiltrate the hepatic parenchyma.

Neither histological finding is specific for AIH, and the absence of
plasma cells in the infiltrate does not preclude the diagnosis. Eosino-
phils, lobular inflammation, bridging necrosis, and multiacinar necrosis
may be present [36]. Granulomas rarely occur. The portal lesions ge-
nerally spare the bile ducts. In all but the mildest forms, fibrosis is pre-
sent and, with advanced disease, bridging fibrosis or cirrhosis is seen.
Occasionally, centrizonal (zone 3) lesions exist, and sequential liver
tissue examinations have demonstrated transition of this pattern to in-
terface hepatitis in some patients.

The histological findings differ depending on the kinetics of the
disease. Compared to patients with an insidious onset, patients with
acute severe hepatic failure exhibit more interface and lobular hepatitis,
lobular disarray, hepatocyte necrosis, central necrosis and submassive
necrosis, but less fibrosis and cirrhosis.

CLINICAL ASPECTS

Clinical symptoms

AIH has diverse presentations, and it is important to diagnose it
during the early stages of disease. The main early symptoms are fatigue
and arthralgia, but 25% to 34% of patients are asymptomatic at diagnosis,
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including some with cirrhosis |1, 9, 11]. Clinical features of autoimmune
hepatitis widely vary. Most cases have an insidious onset. Patients may
be asymptomatic or have nonspecific symptoms (eg, fatigue, anorexia,
weight loss, behavioral changes, amenorrhea). Nausea is often a promi-
nent symptom and amenorrhoea is common. Sysiemic or cutancous ab-
normalitics occur in 25% of patients. Joint pains, sometimes flitting, are
reported in 30-60% of patients, although joint swelling is uncommon
[191. Rarer features include a maculopapular skin rash and unexplained
fever [1, 19]. Upistaxis, bleeding gums, and bruises with minimal trau-
ma are frequent complaints.

Auatoimmunc hepatitis may present as acute hepatitis, chronic
hepatitis, or well-established cirrhosis. Autoimmune hepatitis rarely
presents as fulminant hepatic failure [22, 28].

Up to 50% of patients, even with an insidious onset of disease, may
be clinically jaundiced or report previous episodes of icterus. About 30%
of patients have cirrhosis at presentation so some patients (especially
the elderly) may present with ascites, suggesting liver decompensation
and/or a variccal bleed | 16].

Approximately one third of patients present with symptoms of
acute hepatitis marked by fever, hepatic tenderness, and jaundice. In
some patients, the acute illness may appear to resolve spontaneousty;
however, patients invariably develop signs and symploms of chronic
liver discase. Other patients experience rapid progression of the discase
to acute liver failure, as marked by coagulopathy and jaundice. Ascites
and hepatic encephalopathy also may ensue.

When Al presents as acule hepatitis the liver histelogy may be
atypical: fobular hepatitis and centrilobular necrosis are common and
cirrhosis less common |25]. Furthermore, serum autoantibodies are so-
metimes absent initially but develop later. Other causes of acute hepa-
titis (viral, drug-induced, Wilson’s disease)} need to be carefully exclu-
ded. [n these sometimes very ill patients a definitive diagnosis of AIH
and institution of immunosuppressive treatment should not await de-
mornstration of “chronicity” by monitoring liver tests over weeks/months.
Patients with liver failure should be referred to a liver transplant centre
[16, 201.

The clironic hepatitis associated with autoimmunc hepatitis may
range in severity from a subchinical illness without symptoms and with
abnormal results on liver chemistries to a disabling chronic liver disease.
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Symptoms and physical examination findings may sicm from the va-
rous extrahepatic diseases associated with autoimmune hepatitis.
Common symptoms include the fotlowing;:

s Fatiguc e Arthralgias

» Upper abdominal discomfort e Skin rashes (including acne)

e Mild pruritus ¢ Edema

s Anorexia * Hirsutism

e Myalgia s  Amenocrrhea

* Diarrhea ® Chest pain from pleuritis

* Cushingoid fcatures e  Weight loss and intense pruritus
{unusual) o

Many patients have histologic evidence of cirrhosis at the onset of
symptoms. This is true both for patients with an initial presentation of
acute hepatitis and for patients with chronic hepatitis. Thus, subclinical
disease often precedcs the onset of symptoms.

As many as 20% of paticnts present initially with signs of decom-
pensated cirrhosis {16]. In other patients, chronic hepatitis progresses to
cirrhosis aficr years of unsuccesstul immunosuppressant therapy marked
by multiple discase relapses. This is said to occur in 20-40% of paticnts,
Patients with cirrhosis may experience classic symptoms of portal hy-
pertension, namely variceal bleeding, ascites, and hepatic encephalo-
pathy. Paticnts with complications of cirrhosis should be referred for
consideration of liver transplantation.

Physical Examination
Common findings on physical examination are as follows:
* Hcpatomegaly (83%).
» Jaundice (69%).
= Splenomegaly (32%).
¢ Spider angiomata (58%).
= Ascites (20%).
* Encephalopathy (14%).
All of these findings may be observed in paticnts with disease that
has progressed to the point of cirrhosis with ensuing portal hyperten-

sion. However, hepatomegaly, jaundice, splenomegaly, and spider an-
glomata also may be obscrved in patients who do not have cirrhosis.
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Complications may include the following:
e Cirrhosis and complications of cirrhosis (eg, ascites, coagulo-
pathy, hepatic coma).
e Portal hypertension.
* lisophageal varices.
e  Malnutrition (with poor growth in children).
Gastrointestinal tract bleeding as a complication of portal hyper-
tension is usually rare.

Associated diseasc

Autoimmune hepatitis, especially type 2, is associated with a wide
variety of other disorders. Involvement of other systems may present at
disease onsel or may develop during the course of active liver disease.
Most of these conditions are immunologic in origin.

Patients may present with manifestations of the following hemato-
logic disorders:

s Hypersplenism.

¢ Autoimmune hemolytic anemia,

» Coombs-positive hemolytic anemia.
¢ Pernicious anemia.

= Idiopathic thrombocytopenic purpura,
= Fosinophilia.

Gastrointestinal disease associated with autoimmune hepatitis in-
cludes inflammatory bowel disease, which is seen in 6% of cases [19].
The presence of ulcerative colitis in patients with autoimmune hepatitis
should prompt performance of cholangiography to cxclude primary
sclerosing cholangitis (PSC). A study of 140 pediatric patients with
auntoimmune hepatitis, autoimmune cholangitis, and overlap syndrome
identitied 23 patients with celiac discasc.

Associated endocrinologic conditions include Graves disease (6%)
and autoimmane thyroiditis (12%) [59].
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Associated rheumatologic Other associated conditions are

complications include the following: as follows:
» Rheumatoid arthritis and Felty » Proliferative
syndrome glomerulonephritis
s Sjdgren syndrome * Fibrosing alveolitis
= Sysicmic sclerosis * Pericarditis and myocarditis
* Mixed connective-tissue disease o Febrile panniculitis
¢ Frythema nodosum e Lichen planus
» Leukocytoclastic vasculitis (patients | » Uveitis

may present with Jeg ulcers)

Pediatric presentation

In 1997, Gregorio et al publishcd a series of 52 cases of auto-
immune hepatitis in children (32 children with autoimmune hepatitis
type 1 [Alll-1] and 20 children with autoimmune hepatitis type 2 [AIH-
2]) [18]. Median patient ages were 10 years for AIH-1 and 7.4 years for
AIH-2. Other autoimmune disorders occurred in 20% of patients and
40% of their relatives; these included autoimmune thyroiditis, celiac
disease, inflammatory bowel disease, diabetes mellitus, and other disor-
ders. AIll-2 can be part of autoimmune polyendocrinopathy-candi-
diasis-cctodermal dystrophy (APECED), an autosomtal recessive genetic
disorder in which liver disease is reportedly present in about 20% of
cases.

In 50% of the children, acute presentation mimicked acute viral he-
patitis (ie, abdominal discomfort, vomiting, nausea, jaundice). Fulmi-
nant hepatic fatlure occurred in 11% of the children and was more common
in patients with ATH-2. Insidious presentation was characterized by in-
termittent jaundice or nonspecific symptoms. Routine blood analysis re-
vealed incidental findings of abnormal liver enzymes, Patients with
autoimmune hepatitis developed cirrhosis and portal hypertension.

In 2003, Oettinger et al. published a scrics of 142 cases in children
with autoimmune hepatitis [34]. Clinical findings included the following:

e Jaundice (58%).

» Nonspecific weakness (57%).

o Anorexia (47%).

» Abdominal pain (38%).

¢ Paleness (26%).
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AlH-1 was found in 73% of the children, AIH-2 was found in 25%
of the children, and 4 children could not be classified. Liver biopsy
showed aclive hepatitis (52%), cirrhosis (38%), and mild inflammatory
activity (10%).

Additional autoimmune disorders often occur in children with
autoimmune hepatitis.

| In children with AIH-1, associated In children with AIH-2,

autoimmune disorders include the | associated autoimmune disorders
. following: include the following:

o tlcerative colitis » Polyendocrinopathy

s Sclerosing cholangitis o Alopecia areata

e Arthritis s Diabetes mellitus

+ Vasculitis e Thyroiditis

s Glomerulonephritis

» Diabetes mellitus L

Acute liver failure occurs primarily between the ages of 13 months
and 4 years in children with AII-2. It typically occurs aficr puberty in
patients with AIll-1.

DIAGNOSIS

Laboratory studies

Laboratory findings in autoimmune hepatitis include the following:

Elevated serum aminotransferase levels (1.5-50 times reference
values). Even at the subjective, asymptomatic stage, the transaminases
are elevated to differing degrees. With the onset of symptomatic or
acute hepatitis, high valucs can be detected for AST, ALT and GDH (3
10 10 times, and more, above normal levels). Serum aminotransferascs
(aspartate aminotransferase [AST] and alanine aminotransferasce [ALT])
are clevated in 100% of patients at initial presentation, with average
values of 200-300 U/L.

Aminotransferase values correlate poorly with the degree of hepa-
tic necrosis; however, values in the thousands may indicate acute hepa-
titis or a severe flare of preexisting discase. Continued elevation of the
aminotransferases in the face of ongoing therapy is a reliable marker for
ongoing tnflammatory activity in the liver. Normalization of the amino-
transferase levels during therapy is an encouraging sign, but active liver
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inflammation is present in more than 50% of patients with normalized
liver chemistries. Indced, biochemical remission may precede true his-
tologic remission by 3-6 months [23]. Worsening of aminotransferase
levels in a patient undergoing treatment or in a patien! who is in re-
mission may signal a resurgence of disease activity,

Elevated serum immunoglobulin levels, primarily immunoglobulin
G (IgG). A sharp risc in y-globulin (1.5 to 2.0 times above normal) is a
characteristic feature. This is almost solely due to an increase in the Ig
G fraction. Increased serum y-globulin and immunoglobulin (Ig) G le-
vels are found in about 85% of patients.

Ig A can be decreased. Patients with ATH-2 commonly have partial
immunoglobulin A (IgA) deficiency An increase in serum IgA levels
sugpests steatohepatitis (alcoholic or non-alcoholic) or drug-induced li-
ver injury rather than AIH, whereas an increase in 1gM levels is more
characteristic of primary biliary cirrhosis (PBC).

Immunoglobulin levels typically return to normal during treatment.
‘The gamma globulin or the IgG level may be followed on a regular
basis as a marker of disease responsiveness to therapy.

Mild to moderately elevated serum bilirubin.

Serum alkaline phosphatase is normal or only mildly raised; a more
than two fold clevation suggests an alternative or additional diagnosis.
A sharp increase in the alkaline phosphatase values during the course of
autormmune disease may reflect the development of primary sclerosing
cholangitis (PSC) or the onset of hepatoceitular carcinoma as a compli-
cation of cirrhosis. The y-GT value is only moderatcly or not at all in-
creased. Cholinesterase is often decreased. Cholestasis-indicating enzy-
mes (y-GT, AP, LAP) are rarely elevated; clearly raised levels point to
an overlap syndrome rather than to a (very infrequent) cholestatic form
of autoimmune hepatitis.

Hypoalbuminemia and prolongation of prothrombin time are mar-
kers of severe hepatic synthetic dysfunction, which may be obscrved in
active disease or decompensated cirrhosis.

Hyperproteinacmia (>8 g/dl) cnsues. The blood sedimentation rate
is greatly increased.

Other hematologic abnormalities may include the following:

e Mild leukopenia.

e Normochromic ancmia.
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® Coombs-positive hemolytic anemia.
e Thrombocytopenia.
» Elevated erythrocyte sedimentation rate.

Eosinophilia is uncommon, but counts ranging from 9% to 48% are
described. Autoimmune hepatitis has even been described as the sole
presenting feature of idiopathic hypereosinophilic syndrome.

At this point, the serology of viral hepatitis (HBV, HCV, possibly
HDV) has to be clarified.

Autoantibodies (ANA, SMA, LKM, SLA/LP,) and their titres are
determined. When the presence of an overlap syndrome is suspected,
the determination of specific autoantibodies is required (e.g. AMA with
subtypes, LP, pANCA, anti-histone 2B, antinuclear antibodies).

HLA typing (e.g. -Al, -B8, -DR3, -DR4) completes the diagnosis.
For the diagnosis of AIH, the score system of F. Alvarez et al. (1999)
and E.M. Hennes et al. (2005) may be helpful (7ab. 4-6).

Imaging techniques

Imaging studies, in general, are not helpful in reaching a definitive
diagnosis of autoimmune hepatitis; however, the presence of heteroge-
neous hepatic echotexture on abdominal ultrasound or abnormal con-
trast enhancement on abdominal CT imaging may suggest the presence
of active inflammation or necrosis. The appearance of an irregular no-
dular liver may confirm the presence of cirrhosis. Furthermore, these
imaging studies may be used to rule out the presence of hepatocellular
carcinoma, a potential complication
of autoimmune hepatitis—induced
cirrhosis.

A transition to cirrhosis can only
be seen using sonography. With the
help of elastography, it is possible to
detect stiffening of the liver (fibro-
sis? cirrhosis?). A striking finding is
the sonographic determination of en-
larged abdominal (or periportal) in- Figure 8. Active autoimmune liver

flammatory lymph nodes (Fig. 8). cirrhosis type 1 with enlarged
periportal inflammatory lymph

nodes (arrows) (VP - portal vein).
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Liver Biopsy

Liver biopsy is the most important diagnostic procedure in patients
with autoimmune hepatitis. This procedure can be performed percuta-
neously, with or without ultrasound guidance, or by the transjugular
route. The latter is preferred if the patient has coagulopathy or scvere
thrombocytopenia. A transjugular liver biopsy also may be preferable if
ascites is present or if the liver is small, shrunken, and difficult to reach
percutancously.

Liver biopsy routinely is performed in the outpaticnt setting to
investigate abnormal liver chemistries. Liver biopsy should be perfor-
med as early as possible in paticnts with acute hepatitis who are thought
to have autoimmune hepatitis. Confirmation of the diagnosis enables
initiation of treatment at an early stage in the discasc process.

The role of biopsy in patients presenting with well-cstablished
cirrhosis secondary to autoimmune hepatitis is less clear. As an cxam-
ple, the initiation of treatment in a paticnt with cirrhosis, normal ami-
notransferase levels, and a minimally elevated gamma globutin level is
not expected to influence the disease outcome.

Liver histology

The role of liver biopsy in the diagnosis of AIM has been affirmed
by the IAIHG with regard to both the revised and simplified criteria.
Biochemical and immunological blood tests arc insufficiently specific
on their own for a definite diagnosis of AIH. For example, 20% of pa-
tients with biopsy-proven nonalcoholic fatty liver disease meet the crite-
ria for a probable diagnosis of AIH prior to liver biopsy. Thus, liver bio-
psy is recommended in all patients with suspccted AIIT unless there is
the histology by an experienced liver histopathologist is recommended.

Interface hepatitis, formerly called piecemeal necrosis (inflamma-
tion of hepatocytes at the junction of the portal tract and hepatic parcn-
chyma), is a typical feature of AIH. It occurs in 84-98% of patients but
may also be seen in patients with drug-induced, viral and other hepa-
titides. Additionally, the presence of periportal lymphocytic or plasma
cell-rich lymphoplasmacytic inflammation, hepatocyte swelling and
necrosis is common. However, 34% of paticnts with AlIl have few or
no portal or acinar plasma cells. A more diffuse or panacinar hepatitis is
less common; it may occur in cither AIH of acute onsct or in discase
that has relapsed following treatment withdrawal. Occasionally the
abnormalitics arc mainly in the centrolobular zone.
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Pyknotic cell necrosis and ballooning degeneration of hepatocytes
are present in 39% of all patients with AIHL. Other liver biopsy findings
in AIH include perivenular/zone 3 necrosis with or without portal-based
inflammation and giant multinucleated hepatocytes.

Granulomatous inflammation, cholangitis, siderosis, copper depo-
sition and steatosis or steatohepatitis are sometimes seen but, if promi-
nent, make a diagnosis of AIH less likely and receive a negative rating
in the IATHG classification. However, lymphocytic cholangitis and/or a
mixed inflammatory infiltrate encircling and infiltrating bile ducts has
recently been described in 10% of patients with ATH.

Liver biopsy also provides information on prognosis. One-quarter
to one-third of patients have cirrhosis at presentation, although cirrhosis
is uncommon in patients with drug-related AIH. Paticnts with cirrhosis
and those with bridging nccrosis at diagnosis have a poorer prognosis
than those without. Despite this, patients with cirrhosis and AIH usually
have steroid-responsive disease and warrant proactive treatment,

Scrological Assessment

The conventional serologic markers of AIH (antinuclear antibodies
(ANA), smooth muscle antibodies (SMA), and antibodies to liver/kid-
ney microsome type | (LKM-1) are used for diagnosis. Other antibodies
have been characterized that have prognostic connotations, and they
have an emerging ancillary function (Tab. 2) [9].

ANA, SMA, anti-1.LKM1, and anti-L.C1 constitute the conventional
scrological repertoire for the diagnosis of AIH (Fig. 9) [3, 12, 36]. In
North American adults, 96% of patients with AIH have ANA, SMA, or
both, and 4% have anti-LKM1 and/or anti-LC1 {7, 36]. Anti-LKM1 are
deemed more frequent in Furopean AIH patients and are typically
unaccompanicd by ANA or SMA. They are possibly underestimated in
the United States {36].

Anti-LKM] are detected by indirect immunofluorescence, but be-
cause they may be confused with antimitochondrial antibody (AMA)
using this technique, they can be assessed by measuring antibodies to
cylochrome P4502D6, the major molecular target of anti-LKMI, using
cominercial enzyme-linked immunosorbent assays (ELISA).

Autoantibodies are not specific to AIH and their expressions can
vary during the course of the disease [8]. Furthermore, low autoanti-
body titers do not exclude the diagnosis of AllI, nor do high titers (in

27



the absence of other supportive findings) establish the diagnosis. Sero-
negative individuals may express conventional antibodies later in the
disease or exhibii nonstandard autoantibodies {8 {8].

Table 2

Diagnostic and Prognostic Serniogic Markers

Anti;g-en(s)

Autoantibedics Prmclpal features
ANA Diverse nuclear Conventional diagnostic marker of /
proteins: chromatin, type 1 AllL |
rihonucleoproteins
ribonucleoprotein
complexes ) o
SMA Actin and nonactin Conventional diagnostic marker of
components (vimentin, | type | AIH
skelctin) T
Anti-LKMI CYP2D6 Diagnostic marker of type 2 All1
Anti-SLA {RNPEesee High specificity,
Predictor of relapse and severity:
Present in 20%-26% of cases of
cryptogenic hepatitis; i
B | Assaciated with HLA-DRBI*03, |
Anti-actin Polymerized F-actin Assay-dependent correlations:

| with SMA and poor prognosis.

Associated with early age of onset
and poorer outcome than ANA in
S0MC assays;

Could define a subset of paticnts

Aati-g-actinin

Céﬁih;ncnt of actin
associated with anti-
ssPINA

“Pouble reactivities™ of anti-g-ac-
tinin with anti-actin or anti-ssDNA:
Associated with severe clinical and
histologic disease.

Anti-LCI

Formiminotransferase
cvelodcaminase

Detection of anti-LKM1,
Iluctuates with discase activity
Associated with carly age of onset,
concurrent immunc diseases;

rapid progression to cirrhosis;
Rare in the United States:

Antipen has heen used to develop
models of disease.

PANCA
{atypical)

Nuclear lamina protcins

Diagnosis ol type 1 AllL
RLLlu.s\.iI'mtmn ofcr}pmgc.nit




Anti-LKM3 uGT Present in 8% of patients with type 2
Alll and 6% with chronic hepatitis £,
Might be the only marker detected;
Rare in fulminant hepatitis.

ASGPR Asiatoglycoprotein Prognostic implications;
receptor Severe Disease;
Histological activity,
- __1Relapse.
LM Cylochrome P450 1A2 | Diagnosis of APECED hepatitis

Autoantibody titers in adults only roughly correlate with discase
severity, clinical course, and treatment response. In pediatric popula-
tions (patients aged < |8 years), titers are useful biomarkers of disease
activity and can be used to monitor treatment response. When tested on
rodent tissues, an autoantibody titer of 1:40 is significant in adults, whereas
in children titers of 1:20 for ANA and SMA, and 1:10 for antiLKM1 , arc
clinically relevant, because autoamibody reactivity is infrequent in
healthy children [3]. If present in high titer, anti-LKM1 strongly support
the diagnosis of AIH, even if liver biopsy is precluded by other clinical
considerations.

The mainstay technique for autoantibody screening is indirect
immunofluorescence on composite sections of freshly frozen rodent
stomach, kidney and liver. This technique not only permits the detection
of ANA, SMA, anti-LKMI, and AMA but also suggests the presence of
other autoantibodies of an evolving clinical importance, such as anti-
body to liver eytosol type 1 (anti-LC1) and antibody to liver kidney mi-
crosome type 3 (anti LKM-3). Confirmation of the presence of the latter
autoantibody is obtained with assays detecting antibodies to their mole-
cular targets, formiminotransferase cyclo-deaminase (FI'CD) and fa-
mily 1 UDP-glucuronosyl-transferases (UGT1A), respectively (Tab. 2).

Other autoantibodies that may be useful in classifying patients who
lack the conventional serological findings are anti-SLA and atypicat pe-
rinuclear anti-neutrophil cytoplasmic antibodies (pANCA) [35, 36].
Alypical pANCA, originally considered specific for PSC and inflamma-
tory bowel disease (IBD), are frequently present in paticnts with AIH,
and occasionally can be the only autoantibodies detected. ANCA typi-
cally do not coexist with anti-.KM1. Recent evidence indicates that the
target of atypical pANCA is located within the nuclear membrane. For
this reason, a more suitable designation may be peripheral anti-neutro-
phil nuclear antibody (pPANNA) [36].
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LIVER DISEASE OF UNKNOWN CAUSE

vy

ANA, SMA, LKM-1, AMA

!

¥
[ANA+| [SMA+] [LKM-1+][aAMA+] Conventional tests negative
Y
AIH pRC || F-actin, SLA/LP, LC1, LKM3, PDH-E2,
pANCA
Atypical . : LCl+
pANCA F-actin || SLA/LP+ LKM3+ PBH-E2+ NEG

a” ™ T

AlH PSC ATH PRC Cryptog.enic
chronic
hepatitis

Figure 9. The use of scrological {ests assisting
in the diagnosis of ATH.

Serological tests in the evaluation of acute or chronic hepatitis of undetermined
cause. The initial serological battery includes assessments for ANA, SMA, LKM-
1, and AMA. The results of these conventional tests then direct the diagnostic
effort. If one or more tests are positive, the diagnosis of autoimmune hepatitis
{AIll) or primary biliary cirrhosis (PBC) should be pursued. If these 1ests arc
negative, other serological assessments are appropriate, including tests lor anti-
bodies to actin (F-actin), SLA/LP, LC-1, UDP-glucuronosyltransferases (LKM-3),
the 12 subunits of the pyruvate dehydrogenase complex (PDH-E2), pANCA.
The results of these supplemental tests may suggest other diagnoses, including
primary sclerosing cholangitis (PSC), or cryptogenic chronic hepatitis.

Anti-SLA (soluble liver antigen) and anti-liver-pancreas (anti-1.P),
originally described as separate autoantibodies in AIH, were later found
to target the same antigen and to represent a single serological entity
[35]. These antibodies are now referred to as anti-SLA or anti-SLA/LP.
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Their molecular larget is a transfer ribonucleoprotein. SLA has re-
cenity been renamed SEPSECS (Sep |O-phosphoserine] tRNA syn-
thase) Selenocysteine Synthase. Anti-SLA are occasionally found in pa-
tients with ATH who arc ncgative for ANA, SMA, and anti-1. KM1, but
are more commonly found in association with the conventional auto-
antibodies, cspecially if sensitive immunoassays are used [36]. Anti-SLA
are highly specific for the diagnosis of autoimmune liver disease, and
their detection may identify patients with more severe disease and worse
outcome. Commercial ELISAs are available for their detection.

Genetic Considerations

Multipte genctic associations with AIH have been described in
different ethnic groups. The primary genetic association is with the ma-
jor histocompatibility complex locus, and associations of HLA alleles
with disease predisposition, clinical phenotype, response to therapy, and
outcome have been studied [13]. AIH is a complex polygenic disorder
unlikely to be transmitted to subsequent generations; thus, routine
screening ol patients or family members for genetic markers is not re-
commended. AIll may be present in patients with multiple endocrine
organ failure, mucocutancous candidiasis, and cctodermal dystrophy.
Such patients have the rare genetic disorder autoimmune polyendocri-
nopathy-candidiasis-cctodermal  dystrophy (APECED), caused by a
single-gene mutation located on chromosome 21q22.3 that affects the
generation of the autotmmune regulator (AIRE) proicin. AIRE is a
transcription factor expressed in epithelial and dendritic cells within the
thymus that regulates clonal deletion of autoreactive T-cells (i.e., nega-
tive selection). APECED has an autosomal recessive pattern of inheri-
tance and lacks HI.LA DR associations and female predilection. The liver
autoantigens associated with APECED are cytochrome P450 1A2
(CYP1A2), CYP2A6 in addition to CYP2D6 [36]. Antibodies to cyto-
chrome P450 1A2 were previously called anti liver microsomal (anti-
[ M) antibodies. This is the only syndrome involving ATH that exhibits
a Mendelian pattern of inheritance, and genetic counseling for the
patient and family members are warranted.

Autoantibody Classification

In the serum of most patients with AIIl there are detectable non-
organ-specific avtoantibodies such as antinuclear antibody (ANA) and
anti-smooth muscle antibody (ASMA), although the exact function of
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these antibodies remains unknown. AIH has been categorised into two
distinct diseasc subtypes based on these antibody profiles,

Type 1 AIH is associated with the presence of either ANA or
ASMA in the scrum and accounts for about 75% of paticats [2,59]. The
ANAs react with histones and DNA and typically show a homogenous
staining pattern on immunofluorescence, similar to that seen in systemic
lupus erythematosus. Speckled and nuclear work patterns arc also seen
but arc not specific for AIH; they are also found in PBC. Although other
staining patterns are seen, these are not known to he of significance.
Scrum antibodies to double-stranded DNA are found in 15% of paticnts
with AIH. When present, they are highly specific for either AIH or
systemic lupus erythematosus.

Smooth muscle antibodics react to scveral cytoskeletal elements
including F-actin. Although titres of autoantibodics fluctuate during
treatment, disease activity does not corrclate closely with titres.

In addition, 10-30% of patients with AIH will have detectable anti-
bodics to soluble liver antigen or tiver pancreas antigen; these were shown
to be the same antigen which is now designated SLA/LP [36]. These
antibodies are specific for ATH, so may also be a useful adjunct in the
diagnosis of type 1 AIH when conventional autoantibodies are negative,
Controversy has existed in retation to the existence of a third subtype of
AIH defined by the presence of these anti-SLA/LP antibodics, but these
patients display the typical clinical and pathological hallmarks of type 1
AlIT and should be treated as such.

Although antibodies 1o actin and atypical peripheral antineutro-
philic cytoplasm (p-ANCA) are also frequently seen in type 1 AIH,
their applicability is limited by their lack of specificity.

Type 2 ATH is associated with the presence of cither anti-liver kid-
ney microsomal-1 (LKM-1) or anti-liver cytosolic-1 {LC-1) antibodies
[3, 27]. Anti-LKM-1 antibodies target several cpitopes of hepatic cyto-
chromes, specifically cytochrome P-450 2D6 (CYP2D6). Morecover,
cross-reactivity has been demonstrated between a number of viruses
known to infect humans, including hepatitis C virus (HCV). The impli-
cations of these findings are that viruscs may mimic self and, by cross
reactivity with P450 epitopes, trigger hepatic autoimmunity. Type 2 AlH
accounts for less than 10% of all cases in northern Europe and North
America but is commoner in southern Europe. The clinical phenotypes
of disease associated with type 1 and type 2 AIH are summarised in table 3.
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profiles of patients

Tuble 3
Classification of autcimmune hepatitis (ATH) based on autoantibody

Feature 1L Typel AIH Type 2 A1H
Characteristic ANA, ASMA, Anti-actin Anti-LKM-1 antibody
autoantibodies antibody; Anti-LC-1 antibody

Anti-S1LA/LP antibodies
in 25% of ANA negative
patients
Geographical Worldwide Worldwide
variation
Age at presentation All ages Usually childhood and
| young adulthood
Scex (1:M)Y |31 10:1
Clinical phenotype Variable Generally severe

Associated diseases

Thyroiditis, ulcerative
colitis, synovitis

Vitiligo, type 1 diabetes

Histopathological Broad range: mild Generally advanced,
features at disease to cirrhosis t inflammation/circhosis
presentation 1
Treatment failure Rare Common

Relapse after drug Variable Common

withdrawal

Need for long-term Variable Approximately 100%

mainicnance

Anti-mitochondrial antibodies arc occasionally identified in pati-
ents with AIH. Previously it was thought that poor interpretation of
staining patterns on immunofluorescence of proximal renal tubules and
on liver sections was responsible for the interpretation of I.LKM-1 posi-
fivity as detectable mitochondrial antibodies, although it is clear that such
patients do exist. In large series, 8-12% paticnts with AIH had detec-
table antimitochondrial antibodies throughout their AIH discasc course,
without any evidence of PBC on serial liver biopsies [4].

Non-organ-specific autoantibodies are not specific to AIH, They are
found in a minority of patients with PBC and with primary sclerosing
cholangitis; 20-40% of patients with alcoholic liver discase have low
ANA or ASMA titres [37]. In patients with non-alcoholic fatty liver
discase, 25% have serum positive for ASMA or ANA and 20% meet the
IAIHG criteria for probable or definite AT prior to biopsy [19]. ANA
positivity may also occur in hepatocellular carcinoma.
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Modified diagnostic criteria for the diagnosis
of autoimmune hepatitis (ATH)

Table §

Parameter/feature Score Parameter/feature Score
Female sex Other autoimmune disease(s) T
+2 In either patient or firsi-degree
relative N 4 2
ALP:AST(or ALT) Average alcohol intake
ratio <25 g/day +2
<l.5 +2 > 60 g/day -2
1.5-3.0 0
>3.0 -2
Serum globulins or Liver histology
1gG above normal Interface hepatitis t3
>2.0 +3 Lymphoplasmacytic infiltrate %
1.5-2.0 +2 | Rosetting of liver cells + 1]
1.0-1.5 +1 Nonc of the above -5
<1.0 0 Biliary changes -3
Atypical featurcs -3
ANA, SMA or LKM-1 Optional additional parameters
>1:80 13 Seropositivity for other
1:80 12 defined antibodies 2
1:40 + 1 HLA DR3 or DR4 41
<1:40 0 m n
AMA positive -4 Responsc to therapy
Remission alone &2
o Remission with relapse +3
Hepatitis viral markers Interpretation of aggregate
Positive -3 scores
Negative +3 Pretreatment
Definite AIH =I5
Probable AIH 9-15 |
Drug history Postirecatment
Positive - Definite ATH =17
Negative 1| Probable ATH A 12-17

A simplified scoring system has been proposed recently to ease cli-
nical application and is based on the presence and level of autoantibody
expression by indirect immunofluorescence, serum immunoglobulin G
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{Ig(G) concentration, compatible or typical histological features, and the
absence of viral markers (Tab. 6) [21]. In three recent retrospective sti-
dies, the simplified scoring system performed with high sensitivity and
specificity in the diagnosis of AIH, but it has yet to be validated in
prospective studies.

Table 6
Simplified diagnostic criteria for the diagnosis
of autoimmunc hepatitis (ATH): adapied from Hennes et al 2008 {21]

Feature/parameter Discriminator Score

ANA or SMA+ =1:40 +1*

ANA or SMA | zhe0 F2¥

Or LKM+ z1:40

Or SLA+ Any titre

IgGoor immunoglobulin level > Upper limit of normal +1
o > 1.1 x Upper limit +2

Liver histology Compatible with ATH +1
e Typical of ATH +2

Absence of viral hepatitis No ]

Yes 12

* Addition ol puints achieved for all antibodies (maximum 2 points).
= 6 points: probable AIH; = 7 points: definite ATH.

Differential Diagnosis

Because autoimmune hepatitis is a potentially treatable condition, a
missed diagnosis can have serious consequences. The diagnosis should
be considered in all patients with hepatitis, especially females. Untrea-
ted autoimmune hepatitis can result in death due to liver failure.

Similarly, a wrong diagnosis of autoimmune hepatitis can expose
the patient to unnccessary complications of immunosuppressant the-
rapy, which can be scrious and life threatening.

The differential diagnosis of Alli includes various forms of acute
and chronic hepatitis. These include toxin-induced hepatitis, hepatotro-
pic (hepatitis A—F. viruscs) and nonhepatotropic viral hepatitis (cytome-
galovirus, Epsticin-Barr virus, herpes simples virus, and varicella virus)
infections, metabolic liver disorders such as NASH, and inherited liver
disorders such as hemochromatosis, Wilson discase, and a l-untitrypsin
deficiency.
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Autoimmune hepatitis must also be differentiated from autoimmu-
ne polyendocrine syndrome type 1 (APS-1), autoimmunity in hepatitis C
virus (HCV) infection, immune-mediated drug-induced hepatitis, cryp-
togenic hepatitis, and overlap syndrome,

Overlap syndromes

The term ‘overlap syndrome’ has been introduced to the field of
hepatology to describe variant forms of autoimmune hepatitis (AIH)
which present with characteristics of AIH and primary biliary cirrhosis
(PBC) or primary sclerosing cholangitis (PSC). Diagnostic criteria of
AlH, PBC, and PSC include clinical, biochemical, histopathological,
and cholangiographic findings (Tab. 7) {51]. Overlap syndromes are cha-
racterized by fulfilling criteria of different autoimmune hepatopathies,
but standardization of diagnostic criteria for the overlap syndromes is
still lacking. Although AIlJ, PBC, and PSC all have some characteristic
features, patients within each of these disorders can present with a
spectrum of clinical, biochemical, serological, and histological findings.
Practically all of these findings may overlap with those of ong of the
other disorders, and the boundaries between the classical conditions arc
therefore not always distinct.

Table 7

Clinical, biochemical, histologie, and cholangiographic criteria of
autoimmune liver diseases. ‘Overlap syndromes’ show characteristics of both,
autoimmune hepatitis (ATH) and primary biliary cirrhosis (PBC), primary

sclerosing cholangitis (PSC), or autoimmunc cholangitis (AIC)

[ AIH PBC PSC AIC
Femule: 41 9.1 12 9:1
male v ) ] . — "
Predominant
scrum liver ALT, AST AP, y-GT AP, v-GT AP v-GT
test clevation _ 3 Pl
:;‘:’;ﬁ;ﬁ IgG; IeM lgG, IgM IeM
Autoanti- ANA, ASMA, | AMA, P-ANCA | ANA, ASMA |
bodies LKM, SLA, AMA-M?2

- p-ANCA . L - .
HLA A3, B, DR3, DRS DR52 BE, DR3,
association DR4 3 ! Dl__{4 ]
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Histology Lymphocytic | Florid bile | Fibrosing bile duct FFlorid hile
interface he- duct lesion duct lesion
patitis {(mode- | lesion
rate/severe) 7

Diagnosis Alll score > 15 AMA- Bile duct Cholestatic

M2 stenoses/dilatations | serum enzyme
cholestatic | (cholangiography); paticrn; AMA
serum cholestatic scrum neg.;
gnzyme enzyme pattern; ANA or
pattern; inflammatory ASMA pos.;
compatible | bowel disease; histology
histology p-ANCA compatible
with PBC

First line Corticosteroids | UDCA UDCA UDCA

medical +

therapy azathioprine

There is at present no unequivocal definition of overlap syndromes
(OL.8), or “atypical manifestations of autoimmune hepatitis” as overlap
syndrome is also known. The term overlap syndrome indicates that the
characteristics of two different autoimmune discases are present in one
liver but that the true overtap syndrome possibly has a single cause [50,
51).

AlH patients may demonstrate serological features that sugpest
another diagnosis. AMA occur in about 5% of AIH patients in the ab-
sence of other biliary features (“serological overlap”), and their presence
may confound the clinical diagnosis {42]. AMA may disappear or per-
sist as long as 27 years without an evolution into PBC. The revised
original scoring system can render a diagnosis of “probable AIH” in
these patients, if other features of AIH are sufficiently strong.

The prevalence of overlap syndromes among patients with AI,
primary sclerosing cholangitis (PSC), and primary biliary cirrhosis
(PBC) has been estimated at about 18% (fig. 10).

Other acute and chronic liver discases of diverse ctiologics that can
have serologica! features of AlH include alcoholic and nonalcoholic
fatty liver discase, acute and chronic viral hepatitis, and drug-induced
hepatitis. The two most common variants are AIlI-PBC and AIH-PSC
overlaps.
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Autoimmune
hepatitis

Cryﬁtogcnic
chronic
hepatitis

Figure 10. Prevalence of scrological and morphological featurcs
commeon to chronic liver disease,

AIH-PBC Overlap

In the majority of these patients, scrologic evaluations show the
presence ol antimitochondrial antibodies (AMAS) but histologic charac-
teristics of AIH arc present [47]. Characteristic features of patients with
ATH-FPBC overlap syndrome include elevation of serum {ransaminascs,
markers of cholestasis, and immunoglobulins M and (5, the presence of
AMA-M2, and histological findings compatible with AIH including
moderate to severe interface hepatitis (Tab. &). There are no controlled
studics of the management of AIH/PBC overlap. In most reports patients
received conventional treatment of the dominant diseased ~ UDCA for
PBC and prednisolone (with or without azathioprine) for AIH. The n-
cidence of variceal bleeding, liver failure and liver transplantation may
be higher in overlap than in PBC alone or ATH alone [2, 47]. For this
reason, diagnosis and proactive treatment of the AIH component is
important and liver biopsy should be considered in patients with PRC
but in whom serum transaminases persistently exceed 100 U/t [19].

A second group of patients frequently classified as AUL-PBC over-
lap arc negative for AMA, positive for ANA or ASMA, or both, but have
histologic findings consistent with PBC. This entity has bcen termed
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autoimmune cholangitis or AMA — negative PBC |2,47{. Autoimmune
cholangitis (AIC) shares many features with PBC including the female
preponderance, typical symptoms of fatigue and pruritus, cholestatic se-
rum enzyme pattern, and ‘florid lesions’ of small ductules leading to
fibrosis and cirrhosis of the liver in the long term (7ab. &) [47].

These patients arc usuvally treated with ursodeoxychotic acid.
Treatment with UDCA at doses identical to those administered in PBC
(13-15 mg/kp/d) appears justified [51]. The benefit of corticosteroids in
this sctting is controversial.

Table 8
Characteristics of the overlap syndromes of AIH/PBC and AIH/PSC
and AMA-negative PBC

o e AMA -
ATH/PBC AIH/PSC negative PBC
Proportion of 87% 57% >90%
L OO e 5 ey oo semneclrson oo
Peak age Middle age Young age Middle age

Liver enzymes ALT,AST, v-GT,| ALT,AST, v-GT,| y-GT, AP,
AP, bilirubin 1 | AP, bilirubin 1 bilirubin 1

Immunoglobulins | 1gG, IgM 1 IgG, IgM 1 IgM 1§
Antibodies ANA, SMA, ANA, SMA, ANA, SMA
AMA pPANCA
Histology Interface Interface Granulomatous
hepatitis, bile hepatitis, and lympho-
duct lesions fibrosing cytic infiltration
obliterative of the bile ducts,
o cholangitis ductopenia
IBD +- + +
Therapy UDC +/- unC 1/- uDC

glucocorticoids | glucocorticoids

ATH-PSC Overlap

Patients with this overlap syndrome have serologic findings sugges-
tive of AIIT (presence of ANA or ASMA, or both) but radiographic fin-
dings suggestive of PSC [6]. This entity should be suspected in patients
with a clinical diagnosis of AIH who present with pruritus and have ra-
diographic or histologic findings of PSC (tab. 7}, known inflammatory
bowel disease (specifically ulcerative colitis), and elevated alkaline
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phosphatase (Tab. 8). Treatment of these patients is difficult. Corticos-
teroids alone or in combination with azathijoprine have not been shown
to be very effective. Most patients with ATH/PSC overlap have been
treated with prednisolone and azathioprine with or without UDCA (19].
Falls arc usually seen in serum transaminases bul not in the serum
alkaline phosphatase level,

Acute Scvere Presentation

AIH can have an acute severe presentation that can be mistaken for
a viral or toxic hepatitis [28]. Sometimes autoimmune hepatitis may
present as acute liver failurc. Corticosteroid therapy can be cffective in
suppressing the inflammatory activity in 36%-100% of patients, whereas
delay in treatment can have a strong negative impact on outcome |10,
24]. In addition, unrecognized chronic disease can exhibit a spontancous
exacerbation and appear acute. If extrahepatic endocrine autoimmune
features are present in children with severe acute presentation the
APECED syndrome must be excluded [18].

THERAPY OF AUTOIMMUNE HEPATITIS

Treatment indications

Absolute indications for treatment

Delinitive indications for treatment have been developed on the
basis of three randomised control trials that demonstrated features asso-
ciated with poor outcome [31]. These trials have demonstrated thal
patients with serum AST levels of at least 10-fold the upper limit of the
normal range (ULN) or more than five-fold ULN in conjunction with a
scrum gama-globulin level more than two-fold ULN have 2 high mor-
tality (60% at 6 month) if unircated [36,63]. Furthermore, histological
findings of bridging necrosis or multilobular necrosis at presentation
progress to cirrhosis in 82% of untreated patients and are associated
with a 5-year mortality of 15% [46]. These laboratory and histological
findings of disease severity at presentation are absolute indications for
corticosteroid treatment (7ab. 9) [36]. Incapacitating symptoms asso-
ciated with hepatic inflammation, such as fatigue and arthralgia, arc also
absolute indications tor treatment regardless of other indices of disease
severity (Tub. 9).
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Table 9

Indications for Inmunosuppressive Treatment

Absolute

Relative

None

Serun AST > 10-fold
{ILN;

Serum AN = 5-fold
ULN and y-globulin
level > 2-fold ULN;
Bridging necrosis or
multiacinar necrosis on
histological
examination;
Incapacitating
Symptoms;

Symptoms (fatigue,
arthralgia, jaundice);
Scerum AST and/or
y-globulin less than
absolute criteria;
Interface hepatitis;
Osteopenia, emotional
instability,
hypertension, diabetes,
or cytopenia (white
blood cell counts

< 2.5x109/L. or platelet
counts < 50x109/1.)

Asymptomatic with normal or
near normal serum AST and y-
globulin levels;

Inactive cirthosis or mild portal
inflarnmation {portal hepatitis);
Severe cytopenia {white blood
cell counts < 2.5x109/L. or
platelet counts << 50x109/L) or
known complete deficiency of
TPMT activity precludes
treatment with azathioprine;
Vertebral compression,
psychosis, brittle diabetes,

uncontrolled hypertension,
known intolcrances to
prednisone or azathioprine

Uncertain Indications for Treatment

The natural history of autoimmune hepatitis is uncertain in paticnts
who have no or only mild symptoms and in those who have mild labo-
ratory and histological findings. Prospective, randomized, controlled
treatment trials have not been performed in these patients, and their
indications for treatment remain uncertain and highly individualized
(Tah. 9) [14]. Asymptomatic individuals with inactive cirrhosis may
have an excellent immediate survival without corticosteroid treatment
[16]. Other asymptomatic patients who do not have cirrhosts may have
inactive disease, and their natural 10-year survival may exceed 80%
f16]. There arc no guidelines that reliably identify this “sate” population
who require no therapy. Spontaneous resolution is possible in some
asymptomatic patients with mild disease, but these patients improve
less commonly (12% versus 63%, P < 0.006) and more slowly than
treated patients {14]. Furthermore, untreated asymptomatic patients with
mild diseasc have a lower 10-year survival than treated counterparts
(67% versus 98%, P < 0.01) [14]. The frequency of spontaneous
improvement must be counterbalanced against the frequency of serious
drug-related complications when making the treatment decision (12%
versus 14%) [14]. Since the mild autoimmune hepatitis can progress and
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a rapid and complete response to a normal end point can be anticipated,
corticosteroid therapy is favored in asymptomatic mild disease, espe-
cially in young individuals who arc likely to tolerate the medication
satisfactorily [14].

No Indications for Treatment

Corticosteroid therapy is effective only in paticats who have cli-
nical, laboratory or histological features of active liver inflammation.
Patients with inactive or “burned out cirrhosis™ cannot benefit from the-
rapy, and they have an increased risk of drug-induced side effects be-
cause their associated hypoalbuminemia, hyperbjlirubinemia, and porto-
systemic shunting can affect protein-binding and disposition of free
prednisolone [16,211].

Paticnts with brittle diabetes, vertebral compression, psychosis, or
severe osteoporosis must be critically assessed for a treatment benefit
before administering corticosteroids, and azathioprine should be avoided
in patients with severe pretreatment cytopenia (white blood cell counts
below 2.5x109/L or platelet counts below 50x109/1.) or knowr complete
deficiency of thiopurine methyltransferase activity (Tab. 9) [10,36].

Treatment Regimens

Corticosteroid therapy is cffective for all forms of AIlI [10].
Prednisone (or prednisolone) alone or a lower dose in combination with
azathioprine amcliorates symptoms and improves the laboratory and
histologic manifestations of liver inflammation in most patients [39,40].
It also improves or prevents hepatic fibrosis and increascs the 20-year
life expectancy to 80% [39]). Outcomes for current therapy can be im-
proved by early recognition and treatment of the disease, continuation
of therapy until complete resolution of inflammatory activity, institution
of ancillary regimens to prevent complications of the medication, and
carly identification and treatment of problematic patients [9]. The major
detcrminant of prognosis is the response to corticosteroid therapy, and
treatment that is delayed or deferred can result in rapid progression to
cirrhosis and liver failure.

Early Recognition and Treatment

Awarcness of the diverse manifestations of AIH and the histologic
spectrum of the disease at presentation is the key to early diagnosis and
therapy. Phenotypic differences among different ethnic groups must be
accommodated {11], and the application of the comprehensive and
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simplified diagnostic scoring systems of the International AIH Group
can be useful in supporting the clinical diagnosis [13].

The treatment of AIH is immunosuppression [24,26,31]. Standard
treatment is either prednisone or prednisolone alone or a combination of
prednisone and azathioprine (Tab. 9). Both are effective in inducing
remission in 80% of the cases [41}. Prednisonc monotherapy is pre-
ferred in children and young aduits, while combination therapy is pre-
ferred in adult and old patients, in order 1o give lower doses of steroids,
and in this way to minimize adverse effects of long-term treatment with
steroids (Tab. 10) [19,306].

Treatment Regimens in Adults

Two treatment regimens are equally effective in severe ATH [31].
Prednisone atone (60 mg daily) or a lower dose of prednisone (30 mg
daily) in conjunction with azathioprine (50 mg is usually used in the
United States or 1-2 mg/kg body weight, which is widely used daily in
Europe) (Tab. 10) [19,36]. Prednisone may be tapered down to an in-
dividual level sufficient to maintain a remission from 20 mg daily
anward, reduction should be done by 5 mg every week until 10 mg/day
are achieved and even further reduction by 2.5 mg/week have been con-
sidered up to 5 mg daily [36]. The maintenance regimen is then con-
tinued until resolution of the disease, treatment failure, or drug-
imolerance (Fig. 11) {11,39].

The combination regimen of prednisone and azathioprine is asso-
ciated with a lower occurrence of corticosteroid-related side effects than
a higher dosc prednisone regimen (10% versus 44%), and it is the
preferred treatment [48]. Advanced cirrhosis can significantly impair
the conversion of prednisone to predniselone, but this impairment is
insufficient to alter treatment response or mandate the administration of
prednisolone [36].

Prednisone is appropriate as the sole medication in individuals with
severe cytopenia [31], those undergoing a short treatment trial (duration
of therapy < 6 months), individuals who are pregnant or contemplating
pregnancy, patients with some active malignancies, and individuals
with known complete thiopurine methyltransferase deficiency (Tab. 10)
[40,45,57]. The combination regimen is appropriate in patients who will
be treated continuously for at least 6 months or who are at increased
risk for drug-related complications, including postmenopausal women

45



and individuals with emotional instability, osteoporosis, brittle diabetes,
labile hypertension, or obesity (Tab. 10) [10,39).
Table 10
Immunesuppressive Treatment Regimens for Adults in
Autoimmune Hepatitis

Monotherapy Combination Therapy |
Prednisone only™ | Prednisone* Azathioprine
(mg/day) (mg/day) UsA4 EU(mg/kg/day)

. (mgrday) |
Week | 60 30 50 I-2
Week 2 40 20 50 1-2
Week 3 30 15 50 1-2
Week 4 30 15 50 12
Malnlenanc | up 0 ptow 10 50 i
until endpoint o
Rcasons for [ Cytopenia Postmenepausal state
Preference Thiopurine Osteoporosis

methyltransferase | Brittle diabetes

deficiency Obesity

Pregnancy Acne

Malignancy Emotional lability

Short coursc Hypertension

| (=6 months) _

*Prednisolone can be used in place of prednisone in equivalent doses.

Patients receiving prednisone should undergo cyc examinations for
cataracts and glaucoma periodically during treatment, and those re-
ceiving azathioprine in any dosc should be monitored at 6 month infer-
vals for leukopenia and thrombocytopenia. Adjunctive therapies should
be based on an awareness of possible complications of the medication,
and they should be introduced as appropriate to the individual’s per-
ceived risk. Such therapies should include a regular weight loss exer-
cise program, vitamin D and calcium supplementation. The adminis-
tration of bone active agents such as bisphosphonates may be appro-
priate for individual patients [9, 10, 40]. Patients on long-term cortico-
steroid treatment should be monitored for bone disease by baseline and
annual bone mineral densitometry of the lumbar spine and hip.

Like other patients suffering from chronic liver disease patients
with AIl should be protected against hepatitis B virus (HBV) and
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hepatitis A virus (IIAV). Vaccination should be done as carly as possi-
ble even before immunosuppression is started because of lower res-
ponse rates [36].

IPrednisolnne 30 mg/day] Consider TPMT genotype OR activity assay
i + (recommender if cytopenia)

. + /
Severe stervid ] Add Azathiorine \

side-effects I mg/kg/day Normal or Homozygous for deficicncy
e slightly low allele or very low levels

\

Switch to Budesonide Severe Azathioprine
9 mp/day side-effects

v

Switch v Mycophenolate and continue Prednisolone OR
Double Prednisolone dose

¥

Fali Monitor ALL, AST No Fall
Reduce Prednisolone gradually to Consider non-compliance,
maintain fall malabsorption ]
Consider: a)Higher Prednisolone

T e dosc | Azathioprine 2 mg/kg/day

b) Prednisolone + Tacrolimus
ALT + AST normal || ALT or AST remain clevated Discuss with a transplant centre

Keep on Prednisolone 5-10 mg/duy +

Azathioprine 1 mg/kp/day Prednisolone 10 mg/day +
Consider 1e-biopsy after a further 12- Azathioprine 2 mg/kg/day OR
24 months (total 24-30 months) Use other agent

¥ o
Histological remission o .
: titi
(minimal hepatitis) l- Persisting hepatitis
¥ N
Maintenance Assess compliance
Strategy (tab. 12) Continue Prednisofone 5-10 mg/day +

Azathioprine 2 mg/kg/day OR
Use other agenl

94

Consider further biopsy after 1-2 years

Figure 11. Suggested induction strategy for autcimmune hepatitis (ATH).
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Treatment Regimes in ChildrenTreatment regimens have been
Iess rigorously established in children than in adults and 1o some extent,
they reflect the preferences of individual centers [9.41]. There have
been no randomized, controlled, treatment trials in children with auto-
immune hepatitis, but several reports of 17 or more children have
documented the efficacy of regimens similar to those used in adults
{Tub. 10). Despite the severe discase at presentation, the response to
treatment with corticosteroids with or without azathioprine is generally
excellent in children. Normalization of liver tests is noted after 6-9
months of therapy in 75%-90% [36].

Treatment-Related Side Effects

The nature and frequency of the side effects associated with cach
treatment regimen must be explained to the patient prior to the insti-
tution of therapy (Yab. 11).

Corticosteroid-Related Side Effects

Cosmetic changes, including facial rounding, dorsal hump forma-
tion, striae, weight pain, acne, alopecia and facial hirsutism, occur in
80% of patients after 2 years of corticosteroid treatment regardless of the
regimen (Tab. 11) [48]. Severe side effects include oslcopenia with
vertebral compression, brittle diabetes, psychosis, pancreatitis, opportu-
mistic infection, labile hypertension, and malignancy [9, 48]. Severe
complications are uncommon, but if they occur, it is usually after pro-
tracted therapy (more than 18 months) with prednisone alone (20 mg
daily). Corticosteroid-related side effects are the most common causes
for premature drug withdrawal in autoimmune hepatitis {10, 11].
Treatment is discontinued in 13% of patients because of complications,
and 47% of these have intolerablc cosmetic changes or obesity [9, 10].
Twenty-scven percent have osteoporosis with vertebral compression,
and 20% have brittlc diabetes [9, 10].

Azathioprine-Related Side Effects

Complications of azathioprine therapy in autoimmune hepatitis in-
clude cholestatic hepatitis, pancreatitis, nausea, emesis, rash, opportu-
nistic infection, bone marrow suppression and malignancy (Tab. 11).
Five percent of paticnts treated with azathioprine develop carly adverse
reactions {nausea, vomiting, arthralgias, fever, skin rash or pancreatitis),
which warrants its discontinuation. The overall frequency of azathioprine-
related side effects in paticnts with autoimmune hepatitis is 10%, and the
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side effects typically improve after the dose of azathioprine is reduced
or the therapy is discontinued [9, 10, 20, 26].

Table 11

Frequency and Nature of Side Effects Associated with Treatment in
Aduits with Autoimmune Hepatitis {(Adapted from Czaja Al. 2008)

Prednisone-Related Side Effects

Azathioprine-Related Side Effects

Weight gain
Dorsal hump striae
Hirsutism; Alopecia

Type Frequency Type Frequency
Cosmetic (usually mild) 80% (after 2 { Hematologic (mild) 46%
Facial rounding years) Cytopenia (especially

with cirrhosis}

Somatic (usually mild}

Hematologic (severe)

&% (treatment

Opportunistic infection
Matignancy

Emotional instability l.eucopenia ending)
Glucose intolerance Thrombocytopenia

Calaracts ]

Somatic (severe) i3% Somatic (usually mild)} | 5%
{Osteopenia (treatment Nausea

Vertebral compression ending) LEmesis

Diabetes (brittle) Rash

Psychosis Fever

Hypertension (labilc) Arthralgias
Inflammatory/neoplastic Rare Neoplastic 3% (after 10
Pancreatitis Nonhepatic cell types | yeurs)

Hematologic/enteric Rarc
Bone marrow fuilure | (treatment
Villous atrophy ending)
Malabsorption

Teratogenic during Rare

pregnancy

(theoretical)

An important but rare complication of azathioprine treatment is a
diarrheal syndrome associated with malabsorption and small intestinal
villus atrophy that improves after azathioprine withdrawal. The sinu-
soidal obstruction syndrome (“veno-occlusive disease™) described after
renal transplantation has not been reported in azathioprine-treated auto-
immune hepatitis, nor has the nodular regenerative hyperplasia descri-
bed in azathioprine-treated patients with inflammatory bowel discasc.

‘The principal side effect of azathioprine is cytopenia, and the most
dire consequence is bone marrow failure (7ab. 11) {26, 36]. The frequency
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of cytopenia in azathioprine-treated patients with autoimmune hepatitis
is 46%, and the occurrence of severe hematological abnormalities is 6%
[26,40}. These toxicities are not predictable by either genotyping or
phenotyping for thiopurine methyltransferase activity, and the most
common cause of cytopenia in these paticnts is hypersplenism asso-
ciated with underlying cirrhosis [20]. Patients underpoing azathioprine
therapy should have blood leukocyte and platelet counts assessed at 6-
month intervals. In patients with severe TPMT deficicncy and in those
intolerant of azathioprine, the prednisolone-only regime or a lower dosc
of prednisolone combined with mycophenolate may be used (Fig, 11 3 19].

Chronic immune suppression in autoimmune hepatitis has been
associated with an increased risk of malignancy. The incidence of extra-
hepatic neoplasm in treated autoimmune hepatitis is | per 194 patient-
years, and the probability of tumor occurrence is 3% after 10 years [57].
Tumors do not have a predominant cell type, and they arc not related to
age, sex, treatment regimen or cumulative duration of treatmcnt. The
low but increased risk of malignancy associated with chronic Jow dose
azathioprine therapy (1.4-fold greater than normal) must be counterba-
lanced against the beneficial actions of the drug as a corficosteroid-
sparing agent [57,59].

Monitoring and additional management

Patients should be asked about and/or tested for immunity to
hepatitis A and hepatitis B infection and susceptible paticnts should be
offered vaccination as soon as possible.

Patients on combination therapy should have baseline and weekly
on-treatment monitoring of liver tests, blood sugar and blood count for
4 weeks and then 1-3 monthly thereafter, depending on the responses.

All should receive calcium (1-1.5 g daily) and vitamin D {400 1)
daily) supplementation. DEXA bone density scans should be pertormed
at commencement of prednisolone-containing treatments and repealed
at |-2-yearly intervals while prednisolone treatment is continued. Pa-
ticnts with osteopenia or osteoporosis should receive bisphosphonates.
Prophylaxis with biphosphonates is rccommended in corticosteroid-
treated patients aged >65 years and in those with a history of fragility
fracture.

Screening for glaucoma and cataracts should also be considered
after 12 months of prednisolone treatment.
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Treatment Kndpoints and Courses of Action

Conventional therapy in adults is continued until remission,
treatment {ailure, incomplete response, or drug toxicity (Tab. 712) [9.11].
There is no preseritbed minimum or maximum duration of treatment.
The length of therapy can be based on a fixed minimum duration that is
usually associated with a complete response or on a variable duration
that is individualized to the desired result and tolerance.

Remission

All adult patients should be given the opportunity to enter a
sustained remission that is free of medication (Tab. {2} [10,14,36]. 90%
of adults have improvements in the serum AST, bilirubin, and y-glo-
bulin levels within 2 weeks. Adults rarely achieve resolution of their
laboratory and liver tissue abnormalities in less than 12 months, and the
probability of remission during therapy diminishes after 2 years. Histo-
logical improvement lags behind clinical and laboratory improvement
by 3-8 months [9, 10, 63].

Resolution of the laboratory indices (normal serum AST or ALT,
y-globulin, and 1g( levels) and tissue manifestations of active liver in-
flammation (normal liver tissue examination) is the ideal treatment
endpoint and the goal of initial therapy (Tab. 12) [10]. The average
duration of treatment is 18-24 months. Normal laboratory indices before
termination of treatment reduces the relative risk of relapse after drug
withdrawal by 3-fold to 11-fold compared to patients who do not
achieve these results, and 87% of patients who achieve long-term re-
mission have normal laboratory indices prior to the termination of therapy.

The frequency that corticosteroid treatment can achieve a full
resolution of the laboratory tests and liver tissue abnormalities is
uncicar, and whereas pursuit of an ideal treatment endpoint is desirable,
it must be tempered by the realization that not all patients can achieve
this result or tolerate the required treatment [39]. Daily maintenance
doses of medication should remain fixed in adults until the goal of
therapy is achieved. Titrations in dose are associated with delayed or
incomplete histological improvement, and it can prolong the durations
of therapy. Alternate day schedules of prednisone can induce sympto-
matic and laboratory improvement, but not histological resolution.

Liver biopsy assessment prior to termination of treatment is the
only method by which to ensure a full resolution of the disease and an
optimal endpoint of therapy. Interface hepatitis is found in 55% of
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patients with normal serum AST and y-globulin levels during therapy,
and these individuals typically relapsc after cessation of treatment SRER
Their recognition by liver biopsy examination prior to drug withdrawal
can justify an extension of treatment. Therefore, a liver biopsy is
recommended before termination of immunosuppressive treatment in
AIH. Termination of therapy should be considered after at least 2-year
treatment, when liver function tests and immunoglobulin leveis have
been repeatedly normal [36].

Termination of therapy after induction of remission requires 2
gradual, well-monitored dose reduction over a 6-weck period of close
surveitlance (Tab. 12). Patients who are on a protracted course of steroid
therapy need to be asscssed for adrenal insufficiency. The activity of the
disease during and after drug withdrawal is assessed by the appearance
of symptoms (fatigue, arthralgias, and anorexia) and the behavior of the
laboratory indices of liver inflammation (scrum AST and y-globulin
concentrations). Laboratory tests are performed at 3-week intervals
during drug withdrawal and for 3 months after termination of therapy.
Thereafier, they are repeated at 3 months and then every 6 months for |
year, and then annually life-long (Fig. /2)[10,14].

Table 12
Endpoints of Initial Immunosuppressive Treatment and Courses of Action
in Autoimmune Hepatitis

Trealm.ent Criteria Courses of Action
Eud point | )
Remission Iisappearance of Gradual withdrawal of
symptoms; prednisone over 6 week
Normal serum period;
aminotransferases, Serum AST or ALT, total
bilirubin and y-globulin bilirubin, and y-globulin
levels; levels determined at 3 week
Normal hepatic intervals during and for 3
tissue or inactive cirrhosis months after drug
withdrawal;
Repeat laboratory
assessmenis there after every |
6 months for at least | year
and then every year life long |
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Treatment
JSailure

Worsening clinical,
laboratory, and histological
features despite compliance
with therapy;

Development of jaundice,
ascites or hepatic
encephalopathy

Prednisone, 60 my daily, or
prednisone, 30 mg daily and
azathioprine, 150 myg daily,
for at least 1 month;

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

Incomplete
response

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

No worsening of condition

Reduction in doses of
prednisone by 2.5 mg/month
until the lowest level
possible (<10 mg daily) to
prevent

worsening of serum AST or
ALT abnormalitics ;
Indefinite azathioprine
therapy (2 mg/kg daily) as an
alternative treatment if
corticosteroid intolerance

Drug
toxicity

cosmetic changes, sympto-
matic osteopenia, emotional
instability, poorly
controlled hypertension,
brittle diabetes or

| progressive cytopenia

Reduction in dose or
discontinuation of offending
drug;

Maintenance on tolerated
drug in adjusted dose

Treatment Failure

Treatment failure connotes clinical, laboratory, and histological
worscning despite compliance with conventional treatment schedules; it
occurs in at fcast 9% of patients and may be observed within 3-6 weeks.
{Tab. 12) [11,14]. Patients who will later fail treatment, die of liver
failure or require liver transplantation can be identified early by applying
the model of end-stage liver disease (MELD). Early recognition of in-
dividuals who arc likely to fail corticosteroid therapy may improve their
outcome by prompting treatment modifications, including timely fiver
transplantation.
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Treatment failure justifics the discontinuation of conventional
treatments, and institution of high dose therapy with prednisone alone
(60 mg daily) or prednisone (30 mg daily) in conjunction with azathio-
prine (150 mg daily) (7ub, 12) [ 10]. Doses at this level are maintained
for at least 1 month. Thereaficr, the doses of prednisone and azathio-
princ are reduced cach month after improvement in the serum AST
level until conventional maintenance doses of medication (original
schedule) are reached. 70% of patients improve their clinical and
laboratory findings within 2 years, and survival is preserved.

Histological remission is achicved in only 20%, and most patients
remain on therapy and at risk for drug-related side cffects and/or discase
progression [39,49]. The development of hepatic ¢ncephalopathy,
ascites, and/or variceal hemorrhage during therapy for treatment failure
is an indication for liver transplantation [62 ).

Incomplete Response

Protracted therapy that has improved the clinical, laboratory, and
histological indices but not induced complete resolution constitutes an
incomplete response (Tab. 12) [36]. Thirteen percent of patients fail to
enter rewmission after 36 months of treatment, and they are classificd as
incomplete responders. In these instanccs, alternative strategies must be
considered (Fig. 12). Long term low dose corticosteroid therapy invol-
ves a gradual decrease in the prednisone dose by 2.5 mg per month until
the lowest level (<10 mg daily) is achieved, and the serum AST or ALT
level remains stable. Long-term azathioprine (2 mg/kp daily) can also
be used to stabilize the serum AST and ALT levels in corticosleroid in-
tolerant individuals who require continuous treatment [10].

Drug Toxicity

Drug toxicity justifies prematurc discontinuation or alteration of
conventional therapy in 13% of paticnts (Tab. 12) [36]. In thesc in-
stances, therapy with the tolerated agent (prednisone or azathioprine)
can be maintained in adjusted dose 1o prevent worscning in the clinical
and laboratory featurcs,
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Corticosteroizi +
azathioprine

Incomplete response -
Remission Treatment failure » 4 Drug toxicity
Drug High dose Azathioprine (2 mg/kg Bose reduction
withdrawal corticosteroizi + high daily} or low duse or withdrawal
dose azathioprine prednisone (< 10 mg daily) +
J_ I
Single drug
¥ v v ¥ ¥ | tmerapy it
Relapse Inactive | VMycophenotatd[Calcinenrt Li bl M
pse ycophenota -alcineurin dver tolerated apent
mofetil inhibitor {ransplan-
Restart Monitor (embric) (empiric) tation
originul cor- | [ laboratory Mycc:pheuo!a!c
ficosteroids . tost moletil {empiric)

azathioprine | | indefinitety
regienen until
tests normal

¥

¥
‘lapered withdrawal original
regimen and long-term
azathivprine (2 mg/kg daily)
or prednisone (< 10 mg daily)

Figure 12. Management of Autoimmune Hepatitis. Flow chart of therapy for
AllL Patients are given only corticosteroids or a lower dose of corticosteroids
in combination with azathioprine, The outcomes of initial therapy dictate
changes in the treatment strategy.

Treatment Endpoints for Children

The treatment endpoints for children are similar to those of adults,
Almost all children demonstrate improvement in liver tests within the
first 2-4 wecks of treatment with either prednisone or prednisone and
azathioprine [9, 10, 36]. Some 80%-90% achieve laboratory remission
in 6-12 months. In most treatment protocols, high-dose prednisone
(1-2 mg/kg daily) is administered for up to 2 weeks, al which time a
gradual decrease in dose is undertaken to reach a maintenance level
(usually 0.1-0.2 mg/kg daily or 5 mg daily) in 6-8 weeks {36]. Clinical
and laboratory parameters are usually sufficient to determine the adequacy
of response. Flares in discase activily, as assessed by an increase in se-
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rum AST or ALT level, are treated with a temporary increase in corti-
costeroid dose,

The goal of treatment in children is to have minimal or no serum
AST or ALT abnormality on the lowest dosc of medication possible,
Long-term, low-dose therapy is anticipated and cmotional, cosmelic,
and growth-related side effects temper treatment in an individualized
fashion, Long-term monotherapy with azathioprine is gencraily well
tolerated, and it is a strategy by which to suppress inflammatory activity
and discontinue corticosteroids [36].

Routine monitoring of conventional liver tests and blood counts
and amylase arc performed at 4 to 6 weck intervals. After 2-3 years of
treatment, drug withdrawal is considered in children if liver function tests
and IgG are repeatedly normal, and autoantibodies negative or <]:20,
for at lcast 1 year on low-dose corticosteroids. At that time, a liver
biopsy examination should be performed and therapy withdrawn only if
there is no histological evidence of inflammation. Relapse after drug
withdrawal occurs in 60%-80% of children, and parents and paticnts
must be informed that the probability of retreatment is high [36].

Relapse After Drug Withdrawal

Relapse connotes recrudescence of disease activity after induction
of remission and termination of therapy [10,39,59]. It is characterized
by an increase in the serum AST level to more than three-fold the ULN
and/or increase in the serum y-globulin level to more than 2 g/dL.. Labo-
ratory changes of this degree are invariably associated with the re-
appearance of interface hepatitis in the liver tissue, and they preclude
the need for a liver biopsy examination to document relapse.

Progression to cirrhosis (38% versus 4%) and death from liver
failure or requirement for liver transplantation (20% versus 0%,) are
more common in the patients who relapse multiply than in those who
sustain remission after their first treatment [36].

The preferred management of relapse is to reinstitute therapy with
prednisone and azathioprine until clinical and laboratory resolution is
again achieved and then to eliminatc the prednisone while increasing
the dose of azathioprine [9,10]. The dose of azathioprine is increased to
2 mg/kg daily as the dosc of prednisone is gradually withdrawn. Aza-
thioprine is then continued indefinitely as a chronic maintenance therapy.

87% of adult patients managed by the indcfinite azathioprine
maintenance strategy remain in remission during a median observation
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interval of 67 months [26]. Follow-up liver biopsy assessments show
inactive or minimal histological disease in 94%,; corticosteroid-related
side effects improve or disappear in most patients; and the drug is
generally well tolerated. The most common side effect is withdrawal
arthralgia, which is encountered in 63% of patients. Myelosuppression
occurs in 7%; lymphopenia occurs in 57%; and diverse malignancies of
uncertain relationship to the therapy develop in 8%. The major advan-
tage of the azathioprine regimen is the avoidance of corticosteroids and
its possible side effects.

An alternative strategy is to administer prednisone in the lowest
dose possible to maintain the serum AST level within normal limits or
at least below three-fold the ULN. Suppression of the serum AST level
to less than three-fold the ULN decreases the likelihood of interface
hepatitis on histological examination, and a dose of prednisone less than
10 myg daily is generally well tolerated long-term. 87% of patients can
be managed long-term on 10 mg of prednisone daily or less (median
dose, 7.5 mg daily) {10]. Observation intervals for up to 149 months have
indicated satisfactory outcomes that have justified continued application
of the strategy. Side effects associated with the earlier conventional
treatments improve or disappear in 85% of patients maintained on low
dose prednisone; new side effects do not develop; and survival is
unaffected when compared with patients receiving standard dose the-
rapy allier relapse.

The major advantages of the low dose prednisone schedule are
avoidance ot long-term azathioprine therapy in fertile young adults and
elimination of the theoretical risks of oncogenicity and teratogenicity
[26, 57, 60]. Furthermore the topical steroid budesonide is now being
evaluated as an alternative to prednisone or prednisolone in order to
achicve or maintain remission with less steroid specific side effects.

Relapse in children is characterized by any manifestation of recru-
descent hepatic inflammation after drug withdrawal. Its frequency in
children is the same or higher than that observed in adults. Relapse is
often associated with nonadherence to treatment. The occurrence of
relapse in children justifies reinstitution of the original treatment regi-
men. Indefinite low-dose therapy can then be instituted after suppression
of disease activity using prednisone in combination with azathioprine or
6-mercaptopurine. Maintenance therapy with azathioprine alone is a
management option for children who have relapsed [36].
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ALTERNATIVE DRUG THERAPIES FOR SUBOPTIMAL
RESPONSES

Treatment failure should be managed with high dose prednisonc
(60 mg daily) or prednisone (30 mg daily) in combination with azathio-
prine (150 mg daily) before considering other drugs such as cyclos-
porine, tacrolimus, or mycophenolate mofetil (Fig. 11, 12} [36]. When
standard trcatment fails or drug intolerance occurs, altcrnative therapics
such as cyclosporin, tacrolimus, cyclophosphamide, mycophenolate
mofetil, rapamycin, UDCA, and budesonide can be considered. The
efficacy of most of these options has not yet been definitively decided
and is only reported in small case studies.

Budesonide

Budesonide may offer an alternative to prednisone. Budesonide is a
syathetic steroid with high first-pass metabolism in the liver, in prin-
ciple with limited systemic side effects compared to conventional ste-
roids. In comparison to prednisone the absolute bioavailability of
budesonide is less than 6-fold lower but it has an almost 90% first-pass
metabolism in the liver, a higher affinity to the glucocorticoid receptor,
acts as an anti-inflammatory and immunosuppressive drug and leads to
inactive metabolites (6-OH-budesonide, 16-OH-prednisolone) (19, 22].

In a recent multicentre randomised controlled trial in patients with
AIH without cirrhosis, budesonide 9 mg/day plus azathioprine
1-2 mg/kg/day for 6 months was more effective in achicving norma-
lisation of serum transaminascs and produced fewer steroid-related side
effects than prednisolone plus azathioprine [22]. Given the short trial
duration and the fact that no follow-up histology data were presented,
routine use of this regime in treatment-naive patients is not currently
recommended. However, its use should be considerced in non-cirrhotic
patients who are intolerant of prednisolone [19]. Longer-term follow-up
is nceded to better assess the efficacy and safety of budesonide. Based
on moderate-quality evidence, the 2011 BSG guidelines strongly re-
commend use of budesonide for prednisolone-intolerant patients [19)].

Deflazacort

This alternative corticosteroid has also been studied for immuno-
suppression in AIH because of its featurc of fewer side effects than
conventional glucocorticoids. In a pilot study 15 paticnts with AIlJ type
I were treated with deflazacort, who had been previously treated with
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prednisone with or without azathioprine until they reached a bioche-
mical remission. Remission was sustained for 2 years of follow-up.
However, the long-term role of second-generation corticosteroids 1o
sustain remission in AlH patients with reduced treatment-related side
effecis requires further controlled studies [22].

Cyclosporine A (CyA)

In patients with AIlf not responding to standard therapy, CyA has
been shown to be of clinical benefit although relapses occurred if the
dose of CyA was reduced. Cyclosporine A (CyA) is a lipophylic cyclic
peptide of 11 residues produced by Tolypocladium inflatum that acts on
calcium-dependent signaling and inhibits T cell function via the inter-
leukin 2 gene [19,22]. Cyclosporine has been used successfully to avoid
high steroid doses in both adult and pediatric patients.

In a study in children by Alvarez et al, cyclosporine induced bio-
chemical remission of the hepatic inflammatory process in children with
autoimmune hepatitis while causing few and well-tolerated adverse
effects [3]. In this study, cyclosporine was administered for 6 months
alone, followed by combined low doses of prednisone and azathioprine
for 1 month, then cyclosporine was discontinued,

In other series CyA has been used predominantly as a salvage
sirategy or in the context of relapsing or non-responsive AIH. Results in
these situations have been favourable, although no long-term reports
exist to evaluate safety. Therefore, in considering initiation of CyA, its
toxicity profile including the long-term risks of hypertension, renal in-
sufficiency, hyperlipidaemia, hirsutism, infection and malignancy must
he balanced against its potential benefits [19].

Tacrelimus

Tacrolimus is a macrolide antibiotic with 10-200 times greater
immunosuppressive potency than CyA [22]. Its mechanism of action is
similar to that of CyA, although it binds to FK binding protein (an
alternative immunophilin). The application of tacrolimus in 21 patients
treated for 1 year led to an improvement of aminotransferase and bili-
rubin levels with a minor increase in serum creatinine levels. Recently,
tacrolimus was successful in scven of nine patients with acute AIH who
did not respond 10 corticosteroids. Although tacrolimus represents a
promising immunosuppressive candidate drug, larger randomized trials
are required to assess its role in the therapy of AIH [19].

59



Mycophenolate mofetil

Mycophcnolate has attracted attention as a transplant immuno-
suppressant with an important rolc in the steroid-free immunosuppressive
therapy of patients transplanted for chronic hepatitis C infection. Myco-
phenolatc is a noncompetitive inhibitor of inosine monophosphate de-
hydrogenasc, which blocks the rate-limiting enzymatic step in de novo
purine synthesis. Mycophenolate has a selective action on lymphocyte
activation, with marked reduction of both T and B lymphocyte proli-
feration {22].

MMEF has been uscd predominantly in patients with refractory ATH
or with azathioprine intolerance. Most studies have used 2 g/day in di-
vided doses, initially with corticosteroids but with the aim of reducing
these. In one study the dose of prednisolone was decreased from a median
of 20 mg/day to 2 mg/day after 9 months, with histological impro-
vement noted in all patients. Tn larger series (29-36 patients) up to one-
third of patients discontinucd the drug due to poor tolerance or side
effects. Only half of patients attained biochemical remission and follow-
up histology data were not reported. Paticnts in whom avathioprine had
been ineffective seemed to have a poorer response to MMF than those
who had been azathioprine-intolcrant.

However, further data are nceded, especially on efficacy in indu-
cing histological remission, before MMF can be rccommended as a
first-line ircatment for ATH. There are very few data on the long-term
safety of MMF. Development of histological changes were noted in a
patient with AIH, including cytoplasmic features of adaptation and nu-
clear alterations within hepatocytes, and there have been sporadic re-
ports of cerebral lymphoma in patients who have received MMF for
other autoimmune diseases. MMF is contraindicated in pregnancy {197,

Other agents with acectdotal evidence of efficacy

Ursodeoxycholic acid is a hydrophilic bile acid with putative
immunomodulatory capabilities. It is presumed to alter HLA class I
antigen expression on cellular surfaces and to suppress immunoglobulin
production [19]. Its role in ALI{ therapy or in combination with immu-
nosuppressive therapy is still unclear. In a Japanese study cight paticnts
received ursodeoxycholic acid (UDCA) 600 mg/day for 2 years in whom
a significant biochemical improvement was demonstrated. In four pa-
ticnts a biopsy after 12 months showed improvement in inflammation.
However, in another study 37 paticnts refractory 1o corticosteroid
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therapy were randomised to UDCA or placebo for 6 months, together
with their standard treatment regimen. No significant benefit from
UDCA was found.

Maintenance therapy with cyclophosphamide for up to 12 years
without relapse or serious side effects has been successfully achieved in
three patients, In case reports, methotrexate, infliximab and rituximab
given to patients with resistant AIH resulted in sustained biochemical
remission and histological improvement [19].

Transplantation for Autoimmune Hepatitis

Indications and Outcomes

About 10-20% of paticnts with AIH will require liver transplan-
tation during their lifetime [19]. Al is the indication for liver trans-
plantation (I.T) in approximately 2%-3% of pediatric and 4%-6% of
adult recipients in the United States and Europe [36,44).There are two
distinct indications. The first is severe acute AIH resulting in acute or
subacute liver failure. 'The second and more common indication for
liver transplantation is decompensated chronic liver disease and/or
hepatocellular carcinoma, often in a patient with longstanding AIIL. The
same indications for liver transplantation apply as for other actiologics
of cirrhosis in so far as the development of ascites, variceal bleeding,
hepatic encephalopathy, spontaneous bacterial peritonitis or hepatorenal
syndrome impact significantly on survival. These include a MELD
score of >15 or a Child-Pugh score of >10 [32]. Need for LT may result
from a failure to diagnose and treat AIH as an ctiology of cirrhosis,
inadcquale response or intolerance {o immunosuppressive therapy or
noncompliance with treatment.

Untreated patients have a 10-year survival of <30%, and treatment
failure requiring LT is often associated with the HLA genotype
DRBI1*0301. Liver transplantation for AIH is very successful with
S-year and 10-year patient survivals of approximately 75% [46]. A
combination of prednisone and a calcineurin inhibitor (tacrolimus more
frequently than cyclosporine) is the most common immunosuppression
regimen after LT,

Recurrence and de nove AIH after liver transplantation

The potential of AIH to recur after liver transplantation is beyond
serious debate. Recurrence of AIH, originally described in 1984, is seen
in ahout 20% of recipients [19]. Recurrent AIH in transplant allografts
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occurs in approximately 30% of adult and pediatric patients (range
12%-46%) with an avcrage time to recurrence of 4.6 years [36]. The
incidence increases with time aftcr LT and accelerates afier disconti-
nuation of steroids.

Diagnosis of recurrent AIH is limited by the absence of a specific
marker. Autoantibodies such as ANA or ASMA tend to disappear after
transplantation but may rcappear, albeit at lower titres than before
transplantation. The features of recurrent AIH in the liver praft are si-
milar to those of ATH before transplantation. Diagnostic criteria fur
recurrence include:

* clevation of scrum AST or ALT levels;
persistence of autoantibodies;
hypergammaglobulinemia and/or clevation of Ig(G level;
compatible histopathological findings;
exclusion of altemative etiologics;

® rcsponsiveness to steroids.

HUistopathological abnormalities compatible with recurrent AlH
may precede laboratory or clinical evidence of recurrence. Reported risk
factors for recurrence included inadequate dosing of immuno-
suppression (especially discontinuation of prednisone), type | Al and
a recipient positive for either HLA-DRB1*03 or DRB | *04 [35].

The most frequent overlapping diagnosis is acute cellular rejection,
and both AII and acute rejection entities share common biochemical
and histological features and both respond to corticosteroids, Indecd,
paticnts with AIll hepatitis have an increased risk of acute cellular
rejection. In addition, recurrent AIH may precipitate chronic rejection,
Recurrent AIH is usually managed by either maintenance of corticoste-
roids long term or by continuation of azathioprine in the immuno-
suppression regimen,

SPECIFIC CLINICAL PROBLEMS

Management of AIH in pregnancy

As AIH can oficn affect women of childbearing age, an important
aspect of treatment is one of management of pregnancy wherc both
patients and medical professionals have concerns regarding safety and
the use of immunosuppressants. AIH is not contraindication to
pregnancy.
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Most experiences indicate that pregnancy and the medication are
well tolerated by the mother and the neonate [45]. The major risk is
prematurity, and infant mortality rclates directly to the degree of
prematurity. Fetal loss is higher than in normal mothers, but no greater
than in mothers with other chronic illnesses [36]. Fetal mortality has
teen reported as high as 19% with deliveries usually before the 20th
week. Perinatal mortality is 4%; maternal mortality is 3%; the frequency
of serious maternal complications is 9%; and the occurrence of an
adverse outcome of any type is 26% {45]. Outcomes in autoimmune he-
patitis are similar to those in the general population where the
frequencies of fetal loss, caesarian section, and still births arc 21%,
17%, and 5%, respectively [20].

Preconceptional counseling is advised and termination of immuno-
suppressive therapy should be attempted where possible. Azathioprine
has a category [ pregnancy rating by the FDA. It has been associated
with congenital malformations in pregnant mice, and low levels of the
o-thioguanine nucleotides are detectable in the newborns of mothers
treated for Crohn’s disease. Teratogenicity associated with azathioprine
therapy thercfore is a theoretical consideration, but increased birth
defects have not been reported in mothers receiving this treatment, nor
have there been apparent adverse consequences of breast feeding by
treated mothers [58]. Nevertheless, these human experiences have been
ancedotal, and there has not been a comprehensive human study esta-
blishing the safety of azathioprine in pregnant women. These findings,
however, do justify caution when using azathioprine during pregnancy
{20,36]. Patients must be counscled reparding the uncertain risk of
azathioprine in pregnancy, and azathioprine should be discontinued, if
possible, in patients during pregnancy [36]. Mycophenelate should be
avoided in pregnancy, as it is potentially teratogenic [19].

Autoimmune hepatitis can improve during pregnancy, and this im-
provement may allow reductions in immunosuppressive therapy during
pregnancy. Intuitively, little or no treatment during pregnancy is a
desirable protective measure for the mother and fetus.

Exacerbations of disease commonly follow delivery as blood estro-
gen levels fall. The frequency of exacerbation afier delivery has been
variously reported between 12%-86% [20,45]. Its occurrence must be
anticipated, and conventional therapy must be resumed pre-emptively
2 weeks before anticipated delivery and maintained throughout the
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postpartum period for at least 3 months after delivery. Contraception
should be advised in women with advanced liver disease and featurcs of
portal hypertension because they arc at risk for variceal hemorrhage
during pregnancy [45].

Patients with Cirrhosis

Individuals with cirrhosis at presentation have a higher frequency
of drug related complications than those without cirrhosis (25% versus
8%) [36,48]. They also have a high frequency of cytopenia that may
compromise their tolerance for azathioprine. Patients with cirrhosis
must be closely monitored during therapy, and those individuals with
cytopenia should be assessed for thiopurine methyltransferase activity
prior to the administration of azathioprine.

Patients with Low Thiopurine Methyltransferase Activity

Patients with near-zero erythrocyte concentrations of thiopurine
methyitransferase activity are at risk for myclosuppression during
azathioprine treatment [36]. Only 0.3%-0.5% of the population has a
severe enzyme deficiency, and not all patients with a deficiency of this
degree experience bone marrow failure. Individuals with abnormally
decreased but not extreme reductions in thiopurine methyltransferase
activily (heterozygous state) tolerate azathiopring satisfactorily at the
low dose of 50 mg and the level of enzyme activity may actually in-
crease with continued administration of the drug [11]. The rarity of
severe azathioprine-induced myelosuppression, the low dose of azathio-
prine used in conventional treatment (50 mg-150 mg daily), and the
inability to reliably predict risk by phenotypic and genotypic assessments
have not supported routine screening for thiopurine methyliransferase
activity in AIIL Pretreatment cytopenia, cytopenia developing during
therapy, or the administration of higher than conventional doscs of
azathioprine (>150 mg daily) justifies determination of enzyme actrvity
[14].
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