
INTRODUCTION

Autoimmune hepatitis (AIH) is an inflammatory liver
illness of unknown origin. It causes a progressive de-
struction of hepatic parenchyma, and develops into cir-
rhosis and liver failure if immunosuppressive treatment is
not initiated early. 
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RESUMEN

Introducción: la hepatitis autoinmune es una enfermedad in-
flamatoria de origen desconocido responsable de una destrucción
progresiva del hígado y evolución hacia la cirrosis.

Objetivo: el objetivo es evaluar las características de las hepa-
titis autoinmunes en la población infantil.

Material y métodos: estudio retrospectivo de pacientes diag-
nosticados en nuestro servicio en los últimos 10 años. Las varia-
bles analizadas son: edad, sexo, forma de presentación, función
hepática, inmunoglobulinas, autoinmunidad, histología, tratamien-
to, necesidad de trasplante y evolución clínica. Según la positivi-
dad de los auto-anticuerpos se clasifican en tipo I (ANA y/o
ASMA) y tipo II (LKM-1).

Resultados: se diagnostica a siete pacientes, 5 mujeres
(71,5%) y 2 varones (28,5%); tipo I 5 y tipo II dos pacientes. La
edad al diagnóstico es 21 meses a 12 años. En el tipo I la presen-
tación clínica es como hepatitis aguda en 3 casos y 2 pacientes
con insuficiencia hepática progresiva. Las tipo II se diagnostican
tras un hallazgo analítico siendo asintomáticas. La elevación de
transaminasas (x10 su valor) se observa en el 71,5% e hipergam-
maglobulinemia en el 85%. El tratamiento instaurado es azatiopri-
na y corticosteroides con un tiempo medio de remisión de 14 me-
ses. Dos pacientes recaen al retirar corticosteroides.

Conclusión: las formas de presentación son variadas y puede
ser indistinguible a una hepatitis viral. Se debe sospechar ante una
elevación de las aminotransferasas y la presencia de hipergamma-
globulinemia. Con buenos resultados el tratamiento recomendado
sería azatioprina y corticosteroides. Existen altos porcentajes de
recaídas al retirar la corticoterapia por lo que algunos pacientes
precisarían de dosis mínimas para mantener la remisión.

Palabras clave: Hepatitis autoinmune. Hipergammaglobuline-
mia. Cirrosis. Azatioprina.

ABSTRACT

Background: autoimmune hepatitis (AIH) is an inflammatory
disease of unknown origin that is responsible for progressive liver
necrosis and ultimately cirrhosis. 

Objective: our aim was to evaluate the characteristics of au-
toimmune hepatitis presenting in the pediatric age. 

Material and methods: we conducted a retrospective study
of all patients diagnosed with AIH in our hospital department dur-
ing the last 10 years. Variables analyzed included age, sex, clinical
presentation, hepatic function, immunoglobulins, autoimmunity
markers, histology, treatment, need for transplant, and clinical
evolution. According to the positive level of auto-antibodies, AIH
patients were classified as type I AIH (ANA and/or smooth-mus-
cle antibodis) and type II (anti-LKM-1).

Results: seven patients were diagnosed in this period –5 girls
(71.5%) and 2 boys (28.5%). Five patients presented with type-I
serological markers, and two with type-II markers. Age range at
diagnosis was from 21 months to 12 years. In the type-I group, 3
patients presented with acute hepatitis while 2 other patients were
diagnosed from laboratory findings while asymptomatic. Elevated
aminotransferase (10 times the normal level) was observed in
71.5%, and 85% had elevated immunoglobulins. Treatment with
azathioprine and prednisone was started after diagnosis with an
average time to remission of 14 months. Two patients relapsed
following steroid withdrawal.

Conclusion: AIH can have different forms of clinical presen-
tation, and is sometimes indistinguishable from viral hepatitis. AIH
must be ruled out in patients presenting with concomitant eleva-
tion of aminotransferases and immunoglobulins. The commonly
accepted treatment is a combination of azathioprine and corticos-
teroids. A high percentage of patients experience a relapse of dis-
ease after steroids are withdrawn. Therefore, some patients will
need to stay on combined therapy with minimal doses of steroids. 

Key words: Autoimmune hepatitis. Hypergammaglobulinemia.
Cirrhosis. Azathioprine.
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The pathogenesis is governed by an immunoregulation
disturbance in which individual genetic susceptibility
plays a role (1,2); this brings about the production of anti-
bodies in response to hepatocellular antigens. These anti-
bodies serve as markers of disease (3), although their
pathogenic role and their value for follow-up evaluation
remain controversial. In terms of serological profile they
are classified as either type-I AIH, positive for antinu-
clear antibodies (ANA), anti-smooth muscle antibodies
(ASMA), or both, or type-II AIH, positive for liver-kid-
ney anti-microsome antibodies (LKM-1) (4). Type II usu-
ally offers a poorer prognosis in that it evolves more
quickly toward cirrhosis, and also frequently presents as
fulminant hepatitis, above all in young infants (5,6).

AIH is more frequent in women (type I 75% and type
II 95%), and is associated with hypergammaglobulinemia
and autoimmune illnesses in patients or their relatives. It
is associated with HLA A1/B8/DR3 and DR4Se haplo-
types. AIH rarely presents earlier than two years of age,
but from this point onwards its frequency increases and
incidence peaks at 10 to 30 years of age (7). 

The disease manifests in various ways (8): asympto-
matically, with changes in laboratory parameters, with
symptoms similar to those of acute viral hepatitis, or with
the pattern of progressive liver insufficiency culminating
in cases of fulminant hepatitis with liver failure (9). This
last clinical form is more common among the young pop-
ulation than it is among adults. 

The most frequent laboratory findings are hyper-
transaminasemia and hypergammaglobulinemia. Pathol-
ogy does not reveal unique histological characteristics;
rather, it is usually similar to chronic hepatitis, with pres-
ence of periportal necrosis and lympho-plasmocytic infil-
tration. The formation of hepatocytic rosettes is typical
(10). In advanced cases nodular regeneration and/or fi-
brosis may be seen.

The main therapeutic strategy is aimed at modifying
the natural evolution of the disease, since only rarely
does a patient with AIH go into remission. The goals of
treatment are to relieve symptomology, improve bio-
chemical parameters, reduce inflammatory components
and liver tissue fibrosis, prevent the evolution of chronic
hepatitis into cirrhosis, and –most critical– reduce mor-
tality. Immunosuppressive treatment inhibits the inflam-
matory response, but does not correct the primary im-
munomodulating disorder, so relapses are frequent when
treatment is withdrawn. Corticosteroids, often in combi-
nation with azathioprine, constitute the treatment of
choice to both bring about and then maintain remission
(11-14). Other immunosuppressants such as cyclosporine
(15,16), tacrolimus (17), and mycophenolate mofetil
(18,19) may be indicated in cases in which response is
poor to classical treatment (20), or in which classical
treatment induces adverse side effects (21). At present
there is no widely accepted criterion regarding the opti-
mal length of treatment in pediatric patients. 

The aim of our study was to evaluate the clinical, labo-
ratory, and histological characteristics, as well as re-
sponse to treatment and evolution, of pediatric patients

diagnosed with and treated for autoimmune hepatitis I
and II in our hospital during the past ten years.

PATIENTS AND METHODS

We carried out a retrospective study (January 1995 to
December 2005) of patients diagnosed with AIH in the
Service of Pediatric Gastroenterology at Hospital Sant
Joan de Déu, Barcelona, Spain. The diagnosis of AIH
was established in accord with guidelines laid out by the
International Autoimmune Hepatitis Group, published in
1993 (22) and revised in 1999 (23) (Table I). The vari-
ables analyzed in our study were: age, sex, form of clini-
cal presentation at diagnosis, biochemical parameters of
liver function (aminotransferases, bilirubin, gamma-glu-
tamyl-transpeptidase, alkaline phosphatase, prothrombin
activity, proteins, and albumin), serum immunoglobulin
levels, autoimmunity markers, histology, treatment, need
for liver transplant, clinical evolution, and association
with other autoimmune diseases in the patient and imme-
diate relatives. Viral serology for hepatitis A, B, C, her-
pes virus, Epstein-Barr virus (EBV), and cy-
tomegalovirus (CMV) was systematically carried out and
proved negative in all cases. Also ruled out were
Wilson’s disease, alpha-1-antitrypsin deficiency, hemo-
siderosis, and other genetically-based diseases, as well as
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Table I. AIH International Diagnostic Group 1999 score

Parameters Score

– Female sex +2
– FA/AST (> 3 y 1,5) -2/+2
– IGG (g/l) > 20/15-20/10-15/< 10 +3/+2/+1/0
– ANA, ASMA o ALKM-1 +3/+2/+1/0

> 1/80, 1/80, 1/40, < 1/40
– Other auto Abs +2
– AMA + -4
– Viral hepatitis markers (1) yes/no -3/+3
– Hepatotoxic medications yes/no -4/+1
– Transfusion yes/no -2/+1
– Alcohol < 25 g/day > 60 g/day +2/-1
– Associated autoimmunity +2
– Histopathology

Lobular hepatitis/Bridge necrosis/ +3/+2/+1
Rosettes or lympho-plasma cel linfiltrate
Biliary lesions/No lesions -3/-5

– HLA: B8-DR3 o DR4 +1
– Response to treatment 

Complete/partial +2/0
No response/Relapse without treatment -2/+3

Cumulative diagnostic score 

– PRE-treatment > 15/ 10-5
Definitive AIH/Likely AIH

– POST-treatment > 17/ 12-7
Definitive AIH/Likely AIH

(1) Viral hepatitis markers for A, B and C, CMV and VEB.



potential hepatoxic conditions. For cholestatic forms
sclerosing cholangitis was ruled out within the autoim-
mune group. Following confirmation of diagnosis forms
of clinical presentation were analyzed: acute (symptoms
similar to those of acute viral hepatitis), chronic (asthe-
nia, anorexia, ascites, enlarged liver, enlarged spleen, and
jaundice), and fulminant hepatitis. They were classified
according to the presence of positive antibodies into type
I (ANA and/or ASMA) and  type II (anti-LKM-1). Liver
biopsies were analyzed using conventional methods. 

Medical treatment was established with azathioprine
1-2 mg/kg/day, maximum 100 mg/day, and corticoids 1-2
mg/kg/day, maximum 60 mg/day, with doses decreasing
after 4-6 weeks while maintaining the minimum dose
necessary to keep histolysis enzymes within the normal
range.

RESULTS

In the last ten years 7 patients were diagnosed with
AIH in our center. Females predominate among patients,
with 5 girls (71.5%) and 2 boys (28.5%). Age at diagno-
sis ranged from 21 months to 12 years and 9 months, for
an average age of 7 years and 7 months. Five patients
(2 boys and 3 girls) were diagnosed with type-I AIH, and
two (girls) with type-II AIH. 

The most frequent clinical presentation for type-I AIH
was in the form of acute hepatitis in 3 cases, 2 of which
also showed signs of cholestasis; in the other two patients
presentation was progressive hepatic insufficiency. The
2 patients with type-II AIH were identified following a
laboratory work-up, as they were both asymptomatic at
diagnosis. 

Liver function data showed severe cytolysis with in-
creased serum transaminase levels to ten times their nor-
mal values in 71.5% of our series. 

Hypergammaglobulinemia was observed in 85% of
cases. The values of each patient’s biochemical para-
meters are listed in table II. Histopathological findings
revealed chronic hepatitis in 5 patients (71.5%), one of
whom showed signs of cirrhosis. In 3 patients (42.8%)
there was evidence of confluent necrosis, and in 5 pa-
tients of lympho-plasmocytic infiltration (Table III).

One patient had insulin-dependent diabetes mellitus
diagnosed two years prior to the diagnosis with AIH. The
patient’s mother in turn had vitiligo. None of the remain-
ing cases showed an association with any autoimmune
disease, however. The medication indicated at diagnosis
for all patients was azathioprine and prednisone, with the
exception of one girl with mild hepatic inflammation
who was treated with prednisone alone, and whose
liver function progressively returned to normal. At pre-
sent 3 patients continue to be treated with azathioprine
and steroids, while two are on azathioprine monotherapy.
One of the patients with chronic hepatitis developed ful-
minant hepatitis with hepatic encephalopathy during the
course of treatment; a liver transplant was therefore indi-
cated. The patient’s histopathology already included a
pattern of liver cirrhosis at diagnosis. 

Clinical remission was observed in patients with clinical
hepatitis as jaundice clearance and overall improved symp-
tomatology. Biochemical remission was seen as the nor-
malization o liver function parameters in an average time
frame of 14 months (range 1.5-36 months). Two patients
(28.5%) relapsed upon steroids withdrawal. Currently, one
of them continues to require a minimal quantity of pred-
nisone eight years after treatment onset for her illness (type-
II AIH). None of the patients in our series has died. 

DISCUSSION

Although autoimmune hepatitis remains an infrequent
illness among pediatric patients, it is an important cause
of chronic liver disease in this age group. Our series of
patients is limited, but we may safely draw some conclu-
sions from the results obtained. The predominance of fe-
males among sufferers, widely documented in the pub-
lished literature, has been borne out in our sample as well
(24). The forms of presentation are varied, ranging from
asymptomatic cases to situations of acute liver failure,
and they may be indistinguishable from acute viral he-
patitis (25). In our series there were no significant differ-
ences in this regard, although we did observe that type-II
AIH cases were accidental findings in the course of rou-
tine analysis, as patients were asymptomatic at diagnosis.
Intense cytolysis (aminotransferases 10 times their nor-
mal level) and hypergammaglubulinemia were seen in
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Table II. Clinical lab characteristics of patients in the study

Patient Age Sex Clínical ALT. AST x TP% Bilirubin IGG(2) AIH type ASMA ALKM Associated
(years) status(1) normal value (mg/dl) (mg/dl) autoimmune

1 3.6 Female Acute x20 60 5.2 1807 1 1/160 - -
2 10 Female Laboratory x10 68 0.9 1900 2 - 1/160 -
3 1.9 Male Acute x40 65 12.7 1137 1 1/80 - -
4 8 Female Laboratory x10 92 0.7 2765 2 - 1/640 -
5 6 Female Acute x5 85 0.8 1450 1 1/80 - DM I
6 12.9 Male Chronic x5 20 3.6 5757 1 1/160 - -
7 12 Female Chronic x50 67 3.3 2970 1 1/640 - -

(1)Clinical status: acute (acute hepatitis), chronic (progressive liver failure), laboratory (asymptomatic lab findings). (2)Normal IGG range < 1,300 mg/dl.
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practically all patients in our series. Presence of autoim-
mune disease is a frequent occurrence in this pathology,
and represented 14% of our sample. The high percentage
of response to medication (85.5% of the patients) leads to
conclude that early diagnosis and treatment are very im-
portant, as the aim is to prevent progression to chronic
hepatitis and cirrhosis. Immunosuppressive treatment
discontinuation in children correlates with a high level of
relapse, as we have noted to be the case among our pa-
tients; even though the length of treatment is not well es-
tablished (26), it should continue until remission is docu-
mented both histopathologically and using clinical labs.
The high mortality seen in some studies (27,28) was not
seen in our study, although one patient did require an
emergency liver transplant because of acute liver failure.

No controlled studies have been carried out in chil-
dren, so the decision on when to withdraw medication
must be made on a case-by-case basis, with long-term
follow-up monitoring of liver function. 
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Table III. Pathological characteristics of liver biopsies 

Patient Histopathology

1 Portal fibrosis with bridges

Necrosis in punch biopsy

2 Lympho-plasmocytic infiltration

3 Lympho-plasmocytic infiltration, necrosis

4 Portal fibrosis 

Focal necrosis 

5 Portal fibrosis 

Lympho-plasmocytic infiltration

6 Cirrhosis

Lympho-plasmocytic infiltration

7 Portal fibrosis  

Lympho-plasmocytic infiltration
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