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INTRODUCTION
Autoimmune hepatitis (AIH) is a rare progressive inflammatory 
liver disease. The prevalence of AIH in Singapore was reported 
to be 4 cases per 100,000 children,(1) while the worldwide 
prevalence was reported to be 2–17 per 100,000 children.(2-5) 
AIH results in the progressive destruction of hepatic parenchyma, 
which may subsequently develop into cirrhosis and hepatic failure 
if treatment is not initiated at an early stage.

Even though AIH has been extensively investigated in the West, 
data regarding the disease in Eastern regions is lacking. Furthermore, 
there is marked variability in the clinical manifestations of AIH.(6,7) 
Asymptomatic patients may be identified when they undergo 
routine health screenings, such as those required for school. In 
such a setting, elevated aminotransferase may be the only indicator 
of liver disease. At the other end of the spectrum, patients may 
present with acute liver failure. Most of the patients who present 
with acute liver failure have established cirrhosis on liver biopsy, 
suggesting that they had subclinical disease for some time prior to 
clinical presentation. In addition, some patients may also present 
with a variety of mild to severe, nonspecific symptoms such as 
fatigue, lethargy, nausea and abdominal pain.

Since Waldenstrom’s first description of AIH as a form of 
chronic hepatitis in young women in 1950,(8) the pathogenesis 
and clinical evolution of AIH, as well as the efficacy of various 
therapeutic regimes, have been well studied in the West, making 
it a relatively better known entity there.(9,10) In the East, however, 

AIH is rare in the adult population and even more uncommon in 
the paediatric population.(11) To date, only two cases (one from 
Malaysia and the other from Brunei) have been reported in the 
paediatric population of the whole Southeast Asia region.(12,13) 
Hence, medical practitioners caring for children in this region 
may not be familiar with AIH.

In the present case series, we assessed the clinical, 
biochemical and histological features of AIH, as well as the 
treatment and clinical outcomes of these children.

METHODS
This retrospective cohort study reviewed the case records of children 
who were diagnosed with AIH or autoimmune sclerosing cholangitis 
(ASC) between January 2000 and June 2012 in the Department of 
Paediatrics, National University Hospital, a tertiary care hospital in 
Singapore. These patients were referred to our hospital by local and 
regional general paediatricians, and general practitioners for either: 
(a) a workup of abnormal liver function tests; or (b) management 
of acute liver failure. Approval from the appropriate National 
Healthcare Group Domain Specific Review Board was obtained.

Both patients with AIH and those with ASC were included 
in the present case series, as the two disorders have overlapping 
features (e.g. liver damage due to an underlying autoimmune 
cause), with the latter condition characterised by bile duct 
damage and interface hepatitis. These patients were diagnosed 
with either AIH or ASC in the presence of underlying clinical 
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conditions (e.g. inflammatory bowel disease [IBD] and 
autoimmune diseases), biochemical evidence of liver disease, 
and/or serological features of autoimmunity in the absence of 
other known causes. We excluded patients who tested positive for 
(a) hepatitis A, B or C; (b) Epstein-Barr virus; (c) Cytomegalovirus ; 
(d) Wilson’s disease or other genetically based liver diseases; 
and (e) other potentially hepatotoxic conditions. Children with 
de novo AIH after liver transplantation were also excluded.

The variables analysed in the present study were age, gender, 
other associated autoimmune diseases, clinical presentation 
at diagnosis, biochemical parameters of liver function 
(i.e. aminotransferases, bilirubin, gamma-glutamyl transpeptidase, 
alkaline phosphatase, prothrombin activity and albumin), serum 
immunoglobulin levels, autoimmunity markers, histology, 
treatment, need for liver transplant and clinical outcome. The 
clinical presentations of the patients were analysed and grouped 
following confirmation of the diagnosis. The categories of clinical 
presentation were: (a) incidental finding; (b) acute (i.e. having 
symptoms similar to that of acute viral hepatitis); (c) chronic 
(i.e. ascites, hepatomegaly, splenomegaly and jaundice were 
observed); and (d) fulminant hepatitis. The patients were then 
classified according to whether they tested positive for type 1 

antibodies (i.e. antinuclear antibodies and/or anti-smooth muscle 
antibodies [ASMAs]) and type 2 antibodies (i.e. anti-liver kidney 
microsomal [anti-LKM]). The liver biopsy results of the patients 
were also analysed. Repeat biopsies were not routinely performed 
among the patients in the present study.

In the present study, remission was defined as an improvement 
in aminotransferase and immunoglobulin G (IgG) levels, with 
negative or extremely low titre autoantibodies, and relapse was 
defined as an increase in serum aminotransferase levels after 
remission has been achieved.

RESULTS
A total of ten patients were diagnosed with AIH or ASC in our 
hospital over a period of 12 years. The majority of these patients was 
female (n = 6). Of the ten patients, five had IBD. The most common 
finding on physical examination at presentation was hepatomegaly 
(observed in eight patients). Five of these eight patients who presented 
with hepatomegaly had a concomitant enlarged spleen. Complement 
assays with complements C3 and C4 were performed for four 
patients, in whom systemic lupus was suspected; low complement 
levels were noted in only one patient. The clinical and biochemical 
characteristics of the patients are presented in Table I.

Characteristic No. of patients

Prolonged prothrombin time
ESR
ESR value* (mm/hr)
Anaemia

Haemoglobin
Haemoglobin level* (g/dL)

Leucocytosis and thrombocytosis
Leucocyte
Leucocyte count* (× 109/L)
Platelet
Platelet count* (× 109/L)

Raised IgG
IgG level* (g/dL)

Antibodies profile‡
Positive ASMA
Positive ANA
Positive ASMA and ANA
Negative anti-LKM

4
6

37 (8–117)
7

10
10.9 (2.4–13.6)

6
10

11.4 (7.2–53.2)
10

456 (151–690)
10

20.1 (9.4–36.0)

6
5
4

10

Histology
Biopsies performed

Cirrhosis
Destructive cholangitis with 
intralobular inflammation
Mild to moderate hepatitis

7
1
3

3§

MRCP performed 3

Treatment
Treatment to induce remission
Defaulted on treatment 

7
3

Outcome
Clinical remission 7

Characteristic No. of patients

Gender
Female
Male

6
4

Age* (yrs) 5.1 (2.1–13.8)

Ethnicity
Malay
Chinese
Indian
Bangladeshi

4
3
2
1

Type of AIH
Type 1
ASC
IBD-associated

Ulcerative colitis
Crohn’s disease

7
3
5
4
1

Clinical features
Acute hepatitis
Disease evolution prior to 
hospital admission* (mth)

4†
8.8 (0.5–24)

Physical examination
Hepatomegaly 8

Laboratory features 
(at the time of diagnosis)

Raised AST and ALT 
AST level* (U/L)
ALT level* (U/L)

Raised GGT
GGT level* (U/L)

Hypoalbuminaemia
Serum albumin level* (g/L)

10
183 (45–2,649)
173 (36–1,461)

9
261 (14–604)

4
39 (22–47)

Table I. Demographics and clinical characteristics of the patients (n = 10).

*Data is presented as median (range). †One of the four patients defaulted on treatment and presented 40 months later with end-stage liver disease. ‡Three patients 
were negative for conventional antibodies (i.e. ANA, ASMA and anti-LKM, but had elevated IgG titres). §Of the three patients, one had multinucleated giant cells and 
portal lymphoplasmacytic infiltrates with positive ASMA antibodies. AIH: autoimmune hepatitis; ALKM: anti-liver kidney microsomal; ALT: alanine transferase; ANA: 
antinuclear antibodies; ASC: autoimmune sclerosing cholangitis; ASMA: anti-smooth muscle antibodies; AST: aspartate aminotransferase; GGT: gamma-glutamyl 
transpeptidase; IBD: inflammatory bowel disease; ESR: erythrocyte sedimentation rate; IgG: immunoglobulin G; MRCP: magnetic resonance cholangiopancreatography
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In the present study, seven patients had biopsies done at 
diagnosis. No biopsy was done for the other three patients, as 
they had either acute liver failure (n = 1) or decompensated end-
stage liver disease (n = 2). Biopsies are not typically routinely 
done for patients with these conditions, as in such cases biopsies 
would not be able to provide additional information for diagnosis 
(e.g. usually hepatic necrosis would be seen on biopsies of 
patients with acute liver failure).

Magnetic resonance cholangiopancreatography (MRCP) 
was performed on three patients at presentation. Of these 
three patients, two showed features suggestive of ASC – one 
had a generalised, beaded appearance of the extrahepatic and 
intrahepatic bile ducts, with areas of narrowing interspersed with 
areas of mild dilatations, and the other patient showed subtle 
contour irregularity in only the right intrahepatic biliary duct, 
which was suggestive of early beading. MRCP for the third patient 
did not reveal any biliary tree dilatation.

To induce remission, treatment with prednisolone 1 mg/kg/day 
(maximum 60 mg daily) was initiated in all ten patients. However, 
three patients defaulted on treatment. In the seven patients who 
underwent regular treatment, the prednisolone dose was gradually 
tapered off over a period of 2–8 weeks, while maintaining 
the minimum dose necessary to keep the aminotransferases 
(i.e. alanine transferase and aspartate aminotransferase) within 
the normal range. Azathioprine (0.5–2.0 mg/kg/day) was used 
as a corticosteroid-sparing agent, and was added if there was 
suboptimal response to prednisolone after 6–8 weeks of treatment, 
to avoid progression to cirrhosis. In refractory cases, drugs such 
as mycophenolate mofetil were used. One patient who presented 
with mild hepatic inflammation was treated with prednisolone 
only; her liver function tests progressively returned to normal 
after three months. The three patients who defaulted on treatment 
and subsequently presented with end-stage liver disease were on 
symptomatic treatment only.

Clinical remission was observed in seven patients with clinical 
hepatitis – they had normalisation of their liver function parameters 
within an average of 5.3 (range 1–39) months. Five of the six 
patients with positive ASMA at the time of diagnosis had negative 
ASMA titres 22 (range 1–81) months later. One patient with ASC 
developed ulcerative colitis 20 months later, and another with 
type I AIH developed ulcerative colitis 60 months later.

As of 2012, all except one patient (excluding the three patients 
with end-stage liver disease/acute liver failure) required a minimal 
quantity of prednisolone and azathioprine/mycophenolate mofetil 
to maintain clinical and biochemical remission. One of the three 
patients with end-stage liver disease/acute liver failure received a 
cadaveric liver transplant, but died 23 months later from chronic 
allograft rejection. Although cirrhosis was present in three of the 
ten patients at diagnosis, mortality was observed to be low and 
a majority of the patients remained clinically stable with a good 
quality of life with the use of long-term treatment.

DISCUSSION
Although the number of patients in our case series is small, the 
results obtained appear to be similar to those described by other 

authors;(14,15) there was a predominance of female patients and 
heterogeneity of clinical presentation (ranging from incidental 
findings and cases masquerading as acute viral-like hepatitis to 
cases of end-stage liver disease).

As observed in other case series, the presence of other 
autoimmune conditions, such as ulcerative colitis, vitiligo, 
diabetes mellitus and vasculitis, can be associated with 
AIH/ASC.(16,17) In the present case series, five of our patients had 
IBD (four with ulcerative colitis and one with Crohn’s disease). 
This proportion is relatively higher than that reported in Western 
studies. In Gregorio et al’s study, only three of the 52 children 
had ulcerative colitis with AIH/ASC,(14) and in a Norwegian case 
series by Olbjorn and Sanengen, only four cases of IBD (two with 
ulcerative colitis and two with Crohn’s disease) were reported 
among their 18 patients with AIH/ASC.(15) Hence, we suggest that 
clinical suspicion for AIH/ASC be raised in patients in our local 
population with autoimmune conditions and raised liver enzymes.

At present, none of the patients included in the present 
case series had had genetic studies performed, as genotyping 
is not required to render a diagnosis of AIH/ASC. However, 
consanguineous parentage was reported in one patient, lending 
some weight to the hypothesis that a combination of one or more 
genes, combined with environmental factors, may play a role in 
the aetiology of AIH/ASC. Although the genetic pattern of AIH/ASC 
has not been clearly established to date, an increased frequency 
of human leucocyte antigen- (HLA-) A1, B8 and DR3/DR4 have 
been observed in patients with type 1 AIH.(18) In Caucasians, 
type 1 AIH was found to be strongly associated with HLA-DR3 
and HLA-DR4 serotypes, whereas in the Japanese, it was found 
to be primarily associated with the HLA-DR4 serotype.(19) Further 
studies need to be conducted to shed light on the pathogenesis 
of AIH/ASC, as its aetiology is currently unknown.

Children with AIH/ASC usually respond favourably to 
immunosuppressive treatment with corticosteroids, with or 
without azathioprine/mycofenolate mofetil. This was also 
observed in the present case series, where a majority of our 
patients required only a minimal quantity of immunosuppressants 
to maintain a state of stable remission. Nonetheless, children 
with AIH/ASC may develop liver cirrhosis and some may even 
require liver transplantation if the disease progresses. As seen in 
the three patients in our study who defaulted on follow-up, the 
progression to end-stage liver disease was more rapid than that of 
the patients who were on immunosuppressant therapy. Therefore, 
early diagnosis and improved treatment strategies are imperative 
for better prognosis for children with AIH/ASC.

The present case series was not without limitations. Firstly, 
as it was a retrospective study that involved the review of case 
records, it depended, to some extent, on the accuracy of the 
documentation of these case records. Secondly, even though it is 
the largest case series published to date on AIH/ASC in Southeast 
Asia, the number of cases is still relatively small. Given the 
relatively sparse prevalence of AIH/ASC and the small number of 
cases seen, we are unable to compare and contrast the indications 
and choice of treatment, which would include the reasons for the 
modalities chosen for the patients. However, it is precisely the 
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fact that the prevalence of this disease is low that there is difficulty 
in obtaining a large sample size. Thus, the present study offers 
valuable insight into the demographic and clinical characteristics 
of patients with AIH/ASC in the East, enabling comparisons with 
patients from the West. We conclude from the results of the 
present study that the clinical characteristics of our patients are 
similar to that of Western patients.

Although AIH is a rare condition among paediatric patients 
in Eastern regions, it remains an important cause of liver 
disease in this age group. Physicians should consider this in the 
differential diagnosis, especially in asymptomatic children with 
raised aminotransferase levels, and those presenting with hepatic 
disease with an insidious course, and unexplained hepatomegaly 
or hepatosplenomegaly, when other conditions that can cause 
chronic hepatitis and diseases related to metabolic disorders 
have been excluded. This is important as the condition responds 
satisfactorily to immunosuppressant therapy, and prompt referrals 
to a tertiary care centre will allow for earlier treatment, and thus, 
better long-term prognosis.
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