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Abstract

Autoimmune liver disorders are characterised by an inflammatory liver histology, circulating non-organ specific autoantibodies and
increased levels of immunoglobulin G (IgG) in the absence of a known aetiology. They respond to immunosuppressive treatment, which
should be instituted as soon as diagnosis is made. Liver disorders with a likely autoimmune pathogenesis include autoimmune hepatitis
(AIH) and autoimmune sclerosing cholangitis (ASC). Two types of AlH are recognised according to seropositivity for smooth muscle and/
or antinuclear antibody (SMA/ANA, type 1) or liver kidney microsomal antibody (LKM1, type 2). Thereisafemale predominancein both.
LKM1-positive patients tend to present more acutely, at a younger age, and commonly have immunoglobulin A (1gA) deficiency, while
duration of symptoms before diagnosis, clinical signs, family history of autoimmunity, presence of associated autoimmune disorders,
responsetotreatment andlong-termprognosisaresimilar in both groups. The most common typeof paediatric sclerosing cholangitisisASC.
Theclinical, biochemical, immunological and histological presentation of ASC is often indistinguishable from that of AIH. In both, there
arehigh | gG, non-organ specific autoantibodiesand interface hepatitis. Diagnosisismade by cholangiography. Children with ASC respond
to immunosuppression satisfactorily and similarly to AIH in respect to remission and relapse rates, timesto normalisation of biochemical
parameters and decreased inflammatory activity on follow-up liver biopsies. However, the cholangiopathy can progress and there may be
an evolution from Al H to ASC over theyears, despite treatment. Whether the juvenile autoimmuneform of sclerosing cholangitisand AIH
are 2 distinct entities, or different aspects of the same condition, remains to be elucidated.
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antibody type 1 (LKM1, type 2 AlH). Paediatric series,3*
including our own,* report a similarly severe disease in
ANA/SMA-positive and LKM 1-positive patients. In our
retrospectivereview of 52 childrenwith AlH seen between
1973 and 1993, 32 had ANA and/or SMA, and 20 had
LKM1.# All other known causes of liver disease were
excluded. Therewasapredominanceof girls(75%) inboth
groups. While LKM1-positive patients presented at a
younger age(median, 7.4yearsversus10.5years), duration
of symptoms before diagnosis and frequency of
hepatosplenomegaly were similar in the 2 groups. There
wasalsonosignificant differenceinfrequency of associated
autoimmune disorders and family history of autoimmune
disease between the 2 groups.

We observed 3 clinical patterns of disease:

Pattern 1: In 50% of ANA/SMA-positive and 65% of
LKM1-positive patients, the presentation was indistin-

Introduction

Autoimmune liver disorders are inflammatory liver
diseases characterised histologically by a dense mono-
nuclear cell infiltrate, including plasma cells, in the portal
tract (Fig. 1) and serologically by the presence of non-
organandliver-specificautoantibodiesandincreasedlevels
of immunoglobulin G (IgG), in the absence of a known
aetiology. They usually respond to immunosuppressive
treatment, which should be instituted as soon as diagnosis
is made. The onset of these conditionsis often ill-defined,
frequently mimicking acute hepatitis.>? There are 2 liver
disordersin which liver damage is likely to arise from an
autoimmune attack: autoimmune hepatitis (AIH) and
autoimmune sclerosing cholangitis (ASC).

Autoimmune Hepatitis
Clinical Features

Two types of AIH are recognised according to the
presence of smooth muscle and/or antinuclear antibody
(SMA/ANA, type 1 AlH) or liver kidney microsomal

guishable from that of acute viral hepatitis (non-specific
symptoms of malaise, nausea/vomiting, anorexia and
abdominal pain, followed by jaundice, dark urineand pale
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Fig. 1. Interface hepatitis characterised by a dense portal tract mononuclear cell
infiltrate, including lymphocytes and plasma cells, that erodes the limiting plate and
invades the parenchyma.

stools); 6 (5 were LKM1-positive) children developed
acutehepaticfailurewith gradell-1V hepatic encephal opa
thy from 2 weeksto 2 months(median, 1 month) after onset
of symptoms. In the remaining children the duration of
disease before diagnosis ranged from 10 daysto 5 months
(median, 1.8 months).

Pattern 2: Twenty-five per cent LKM1-positive and
38% ANA/SMA-positive patients had an insidious onset
with an illness characterised by progressive fatigue,
relapsing jaundice, headache, anorexia and weight loss,
lasting from 6 monthsto 2 years (median, 9 months) before
diagnosis.

Pattern 3: In 6 (2 were LKM 1-positive) patients, there
was no history of jaundice and the diagnosis followed
presentation with complications of portal hypertension,
such as hematemesis from oesophageal varices, bleeding
diathesis, chronicdiarrhoea, weight lossand vomiting. The
mode of presentation of AIH in childhood is therefore
variable, and the disease should be suspected and excluded
in all children presenting with symptoms and signs of
prolonged, or severe, liver disease.

Overdl, LKM1-positive patients had higher median
levels of bilirubin and aspartate aminotransferase (AST)
thanthosewhoareANA/SMA-positive, butif the6 patients
presenting with acute hepatic failure are excluded, the
differences for these 2 parameters are not significant. A
severely impaired hepatic synthetic function, as assessed
by the presence of both a prolonged prothrombin time and
hypoal buminaemia, tended to be more common in ANA/
SMA-positive(53%) thanin LK M 1-positive patients(30%).
The mgjority (80%) of the patients had increased levels of
1gG, but 10 (5 LKM1-positive) had a normal serum 1gG
level for age, including 3 patientswho presented with acute
hepatic failure, indicating that normal 1gG values do not
excludethe diagnosis of AIH. Aspreviously reported,® we

found that partial immunoglobulin A (IgA) deficiency is
morecommoninLKM 1-positivethan ANA/SMA-positive
patients (45% versus 9%).

When compared to controls, the frequency of human
leukocyte antigens (HLA) DR3 wassignificantly higherin
patients with ANA/SMA-positive, but not with LKM1-
positive AIH. Although this observation should be
confirmed in alarger number of LKM 1-positive patients,
it suggests that the immunopathogenic mechanisms
involved in the devel opment of the 2 forms of AIH may be
different.

Theseverity of portal tractinflammation, lobular activity
and periportal necrosis at diagnosis was similar in both
groups. Cirrhosis on initial biopsy was more frequent in
ANA/SMA-positive(69%) thanin LK M 1-positivepatients
(38%). Of noteisthat 57% of patients, already cirrhotic at
diagnosis, presented with a clinical picture reminiscent of
that of prolonged acute viral-like hepatitis. Progression to
cirrhosiswas noted in 4 of 7 ANA/SMA-positive and 2 of
5 LKM1-positive patients on follow-up biopsies done
between 17 to 56 months from the initial biopsy. Overall,
74% of ANA/SMA-positive and 44% of LKM1-positive
patients showed evidence of cirrhosis oninitia or follow-
up histological assessment, indicating that apart from the
higher tendency to present asacuteliver failure, theseverity
of LKM1-positive disease is not worse than ANA/SMA-
positive disease.

Treatment

Autoimmune hepatitis responds well to immuno-
suppression unlessit presents as acute liver failure. In the
latter circumstance, urgent liver transplantation is usualy
required. Prednisolone, 2 mg/kg/day (maximum dose,
60 mg/day), is the typical initial treatment. The dose is
gradually decreased over a period of 2 to 8 weeks if there
isaprogressiveimprovementintheserumaminotransferase
level. The patient is then maintained on the minimal dose
of prednisolone necessary to keep the serum amino-
transferase level normal (usual maintenance dose, 2.5t0 5
mg/day, depending on age). During the first 6 to 8 weeks
of treatment, liver function tests are checked weekly to
allowfor aconstant andfrequent fine-tuning of thetreatment
and to avoid severe steroid side-effects. If a progressive
normalisation of theliver functiontestsisnot obtained over
this period of time, or if too high adose of prednisoloneis
required to maintain normal transaminases, azathioprineis
added at a starting dose of 0.5 mg/kg/day which, in the
absence of signs of toxicity, isincreased up to amaximum
of 2 mg/kg/day until biochemical control is achieved.
Azathioprine is not recommended as first-line treatment
because of its hepatotoxicity, particularly in severely
jaundiced patients. In most children, an 80% decrease in
theinitial serum aminotransferase abnormality isachieved
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within 6 weeks. Complete resolution of the liver test
abnormality, however, may take several months. In our
own series, normalisation of the serum aminotransferase
level occurred at a median of 0.5 years (range, 0.2 to 7
years) in children with ANA/SMA and 0.8 years (range,
0.02t03.2years) inchildrenwith LKM 1. Relapsewhileon
treatment is common, affecting about 40% of patients and
requiring atemporary increaseinthe steroid dose. Therisk
of relapse is higher if steroids are administered on an
aternate day schedule, often instituted in the belief that it
has |ess negative effect on the child’' s growth. Small daily
doses are preferable, since they are more effective in
mai ntai ning disease control, minimising the need for high-
dose steroid pulses during relapses, with attendant more
severe side effects. Discontinuation of treatment should be
considered after 1 year of normal liver function tests and
demonstration of minimal or no inflammatory changesin
liver biopsy tissue. Treatment should not be weaned just
before or during puberty since relapse is more common
during this period. In our experience, treatment was
successfully withdrawn in 6 of 13 children who fulfilled
these remission criteria. All 6 patients had ANA/SMA.
Treatment withdrawal was accomplished after a median
treatment duration of 3.2 years (range, 1 to 11 years), and
remission was sustained in al 6 for 9 to 13 years. The
remaining 7 children relapsed between 1 and 15 months
after drug withdrawal (median interval, 2 months). Three
of these patients had ANA/SMA, and 4 had LKM1. All
responded to re-introduction of the original treatment
schedule. These observations indicate that most children
with AlH, particularly thosewith LKM1, requirelife-long
immuno-suppressive therapy.

Despite the efficacy of current treatment, severe hepatic
decompensation may develop even after many years of
apparent good biochemical control. Thus, 4 of our patients,
who responded satisfactorily to immuno-suppression,
ultimately required transplantation 8 to 14 years after
diagnosis. Overal, in our series, 46 of the 47 patients
treated with immunosuppression were alive between 0.3
and 19 years (median, 5 years) after diagnosis, including 5
after liver transplant.

Sustained remission of AIH has been reported in adult
patients maintained on azathioprine alone.® Following this
observation, we haveattempted to stop prednisolone, while
maintaining azathioprine in 5 children (2 ANA/SMA-
positive and 3 LKM1-positive). While the attempt was
successful inANA/SMA-positivecases, all LKM 1-positive
children relapsed and required reinstitution of steroid
treatment.

Remission has been reported in 25 of 32 children with
AlH treatedwithonly cyclosporin A for 6 months, followed
by combined low-dose prednisolone and azathioprine for

March 2003, Vol. 32 No. 2

1 month, after which cyclosporinwas stopped and the other
2 drugs continued.” The side-effects associated with short-
term cyclosporin treatment were mild, despite relatively
high blood concentrations of the drug, and corticosteroid-
induced side effects were avoided. A disadvantage of this
scheduleisthat all patientswereeventually treated withthe
prednisolone/azathioprine combination, while using the
conventional treatment schedul eabout athird of thechildren
can maintain remission with very low-dose steroids alone.
Inaddition, longer follow-up of the patientsis necessary to
establish possible long-term toxicity of cyclosporin.

Mycophenolate mofetil (MMF) has been successfully
used in adult patients with type 1 AIH who were either
intolerant of or not responsiveto azathioprine® MMFisan
inhibitor of purinenucl eotidesynthesisand hasamechanism
of actionsimilar tothat of azathioprine.® Itisnot hepatotoxic
or nephrotoxic, and its main side-effects are diarrhoea,
vomiting and bone marrow suppression. Inour experience,
the drug was able to resolve laboratory abnormalitiesin 5
of 12 children who did not tolerate or respond to
azathioprine. In4 others, it reduced serumaminotransferase
levels to a degree that allowed a decrease in the dose of
prednisolone. Only 3 patientsdid not respondto MMF, and
the side-effects were minor apart from severe nausea and
dizziness in one of them.

Children who present with acute hepatic failure pose a
particularly difficult therapeutic problem. Although it has
been reported that they may benefit from conventional
immunosuppressive therapy,’*!* only 1 of the 6 children
with acute liver failure in our own series responded to
immunosuppression and survived without transplantation.
Of the 4 LKM1-positive patients, 1 died before a donor
organ could be found and 2 died soon after transplant.
Encouraging results have been reported using cyclosporin
A in LKM1-positive patients presenting with fulminant
hepatitis,* but these results must be confirmed in alarger
number of patients.

Autoimmune Sclerosing Cholangitis (ASC)
Clinical Features

Sclerosing cholangitis is an uncommon disorder,
characterised by chronic inflammation and fibrosis of the
intrahepatic and/or extrahepatic bile ducts. In childhood,
sclerosing cholangitis may occur as an individual disease
or develop in association with awide variety of disorders,
including Langerhans’ cell histiocytosis, immuno-
deficiency, psoriasis, cystic fibrosis and chronic
inflammatory bowel disease. An overlapping syndrome
between AlH and sclerosing cholangitis has been reported
inboth adults'? and children.’34 |n aprospective study over
aperiod of 16 years, we have found that 27 of 55 children
who presented with clinical and/or laboratory evidence of
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Fig. 2. Endoscopic cholangiography demonstr ating widespreadintra- and extra-hepatic
changes.

AlH had evidence of sclerosing cholangitiswhen assessed
by liver biopsy examination, cholangiography,
sigmoidoscopy and rectal biopsy at presentation.’® Bile
duct abnormalities on cholangiography were both intra-
and extrahepaticintwo-thirdsof patients(Fig. 2) andintra-
hepatic in one-third. These patients were diagnosed as
having ASC.

Of the 27 patients with ASC, 26 were seropositive for
ANA and/or SMA, and 1 for LKM1.%® Fifty-five per cent
weregirls, and the mode of presentation wassimilar to that
of 28 patients with typical AIH. Symptoms were those of
acute hepatitis or chronic liver dysfunction. In some
instances, the symptomswereabsent and the diagnosiswas
revealed after the incidental discovery of abnormal liver
tests. Inflammatory bowel disease was present in 44% of
children with cholangiopathy, compared to 18% of those
withtypical AIH, and morethan 75% of childrenwith ASC

had greatly increased serum IgG levels. Perinuclear anti-
neutrophil cytoplasmic antibodies (PANCA) were present
in 74% of individuals with ASC compared to 36% of
patients with typical AlIH.

There was only a partial concordance between the
histological and radiological findings, and 6 patients had
histological features more compatible with AIH than
sclerosing cholangitis.™® Interestingly, all patientsfulfilled
the criteria for the diagnosis of “definite” or “probable”
AlH established by thel nternational AutoimmuneHepatitis
Group.2Indeed, thediagnosisof sclerosing cholangitiswas
possible only because of the cholangiographic studies.

Treatment

Children with ASC respond to the same immuno-
suppressive treatment described above for typical AIH.%®
The liver test abnormalitiesresolved in almost 90% of our
patientswithinamedian of 2monthsafter startingtreatment.
This good response isin contrast to the outcome in adults
with primary sclerosing cholangitis (PSC), who have no
beneficial effectsfrom corticosteroid treatment.*51” PSC of
adults, however, isusually diagnosed at an advanced stage
and may be due to various aetiologies. Disappointing
resultswithimmunosuppressive agentshave been reported
in asmall number of children with sclerosing cholangitis
associated with autoimmune features, but these children
may have had amoreadvanced diseasethan thoserecruited
into our prospectivestudy.**Ursodeoxycholicacid (UDCA)
was added to our treatment schedule in 1992 following
preliminary reports of its value in the treatment of adult
PSC.181° The small number of patients and the relatively
shortfollow-up period do not all ow usto determinewhether
treatment with UDCA from onset issuccessful inarresting
the progression of ASC. In adults with well-established
PSC, UDCA treatment has been disappointing, possibly
because of its advanced stage at the time of diagnosis.®

Follow-up liver biopsy assessments in our series have
shown no progression to cirrhosis, although 1 patient did
develop a vanishing bile duct syndrome. Follow-up
endoscopic retrograde cholangiograms have shown static
bile duct disease in half of our patients with ASC and
progression of the bile duct abnormalitiesin the other half.
Interestingly, one of the children with AIH who was
followed prospectively devel oped sclerosing cholangitis 8
years after presentation despite treatment with
corticosteroids and no biliary changes on several follow-
up liver biopsy specimens. This experience suggests that
AlH and ASC are part of the same pathogenic processand
that prednisolone and azathioprine may not be as effective
in controlling the bile duct component of the disease.

Themedium-term prognosisof ASCisgood.® All patients
inour serieswerealiveafter amedian follow-up of 7 years.
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Four patients with ASC, however, required liver
transplantation after 2 to 11 years of observation (median
interval of follow-up, 7 years). In contrast, liver
transplantation has not been required by any of the 28
children with typical AIH who were followed up over the
same period.

Itisunclearif thejuvenileautoimmuneformof sclerosing
cholangitis and AIH are 2 distinct entities or different
aspects of the same condition. Akinto AlH, liver-specific
autoantibodies, including antibodies to liver-specific
lipoprotein, asialoglycoprotein receptor, alcohol
dehydrogenase and soluble liver antigen are found in
ASC.2+2|ncontrasttoAlH, HLA DR3occursascommonly
in patients with ASC as in healthy control subjects, while
HLA DR4 occurs less commonly in both conditions
compared to the controls.
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