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Evaluation of patients with autoimmune hepatitis: eleven years of experience 
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Sum mary
Aim: This study aimed to review a series of patients with autoimmune hepatitis in terms of disease pattern,  laboratory results, treatment
outcomes and adverse effects of treatment.
Material and Method: Children with autoimmune hepatitis were retrospectively reviewed. In all patients, viral and metobolic etiologies were
excluded. Patients were classified as type-1, type-2 and non-classified type, as well as acute and chronic groups. Treatment response and
cessation of treatment were evaluated. 
Results: Patients were beetween 4 and 17 years old (12±2.68 years). Twenty patients were female, 11 patients were male.  Seventeen percent
of the patients were in the acute group and 14% were in the chronic group; 18% were in the type-1 group, 6% were in the type-2 group and 7%
were in the non-classified type group. Deflazacort was started in all patients. Azothiopurine (2 mg/kg/day) was added in 10 patients with late
response at the end of the third month. Deflazacort dosage was decreased at 6-8 weeks intervals and continued at a maintenance dosage of 5
mg/day. After a two-year period complete response was obtained in 24 patients and partial response was obtained in 5 patients. No response
was obtained in 2 patients. During the nine-year follow-up period, treatment was ended in 6 patients. In one patient, there was a recurrance in 6
months; the remaining 5 patients are still being followed up without a problem. Despite treatment, portal hypertension was observed in 5 patients.
Conclusions: Early diagnosis and treatment of childhood autoimmune hepatitis can decrease the risk of progression to cirrhosis and can
increase the survival. Deflazocort can be a choice  instead of prednisolone because of its efficiency in treatment and lesser side effects.
(Turk Arch Ped 2012; 47: 29-34)

Key words: Autoimmune hepatitis, azothiopurine, children, deflazocort 

DO I: 10.4274/tpa.581

Seda Geylani Güleç, Nafiye Urgancı*, Emirzad Demirel, Ela Erdem, Tuğçin Bora Polat

Şişli Education and Research Hospital, Pediatric Clinics, İstanbul
*Şişli Education and Research Hospital, Division of Pediatric Gastroenterology, İstanbul

29

Introduction 

Autoimmune hepatitis (AIH) is a chronic, progressive,
inflammatory hepatic disease with unknown cause. It is
characterised by the presence of various autoantibodies in the
serum, high level of gammaglobulin and mononuclear cell
infiltration in the periportal or portal area histopathologically
(motheaten necrosis) (1-5). According to immunoserologic
findings four types of AIH were defined as type 1, type 2, type
3 and undefined autoimmune hepatitis (6-11). Autoimmune
hepatitis occurs mostly at the ages of 10-20 years. Since it
rapidly progresses to cirhossis, if untreated, early diagnosis and
treatment is very important to prevent this problem. The main
treatment is corticosteroids. However, combined treatment with
an additional immunosupressor drug gains importance to
prevent side effects of chronic corticosteroid treatment (6,8). In
our study, we examined clinical and laboratory findings,

treatment responses and follow-up outcomes in 31 patients
with autoimmune hepatitis. 

Material and Method 

35 subjects with a diagnosis of autoimmune hepatitis were
followed up between January 1998 and December 2009 in the
Division of Pediatric Gastroenterology in Şişli Etfal Education
and Research Hospital. One subject was excluded from the
study because of rapid progression to acute hepatic failure at
presentation and three subjects were excluded because of
decompensated AIH. The demographic features of the
subjects, clinical and laboratory findings, Human Leucocyte
Antigene-HLA types, hepatic biopsy results, treatment
responses and outcomes during follow-up were examined
retrospectively from the files. The diagnosis of autoimmune
hepatitis was made in accordance with “International



Autoimmune Hepatitis Group” criteria (12,13). The subjects
with positive antinuclear antibody (ANA) and/or positive
smooth muscle antibody (SMA) were classified as type-1 AIH,
the subjects with positive “liver-kidney microsomal” type-1
antibody (LKM-1) were classified as type 2 AIH, the subjects
with positive “soluble liver antigene” antibody (anti-SLA) were
classified as type 3 AIH and the subjects without autoantibody
were classified as undefined AIH. The subjects presenting with
findings similar to the findings of acute viral hepatitis (fever,
jaundice, pain in the right upper abdominal quadrant and
transaminase levels higher than 500 IU/L) were classified as
acute form and the subjects presenting with findings including
loss of appetite, ascites, hepatomegaly-splenomegaly and
intermittent jaundice were classifed as chronic form. In all
subjects, complete blood count, hepatic function tests,
albumin, total protein, immunglobulins, prothrombin time,
alpha-1 antitrypsin, ferritin, copper, seruloplasmin level and the
amount of excretion of copper in 24-hour urine was measured
in the Biochemistry Laboratory in our hospital. Hepatitis A, B,
C markers, cytomegalovirus and Ebstein-Bar virus (EBV)
serology was assessed in the Microbiology Laboratory in our
hospital. Antinuclear antibody, SMA, antimitochondrial
antibody (AMA), LKM-1, Anti-SLA antibodies were examined
in the Microbiology Laboratory in Cerrahpaşa Medical Faculty
by indirect immunflourescence method. Class I and II HLA
antigens were investigated in the Blood Center of the same
hospital by “complement-dependent lymphomicrotoxicity” test
method. For each antibody a level of >1/40 was considered to
be high. Hepatic and splenic dimensions and parenchimal
status were examined by abdominal ultrasonography in all
subjects. Endoscopy was performed in the subjects in whom
splenomegaly was found. Needle biopsy of the liver was
performed before treatment in 27 subjects and four months
after treatment was started in 4 subjects with abnormal
coagulation tests. The biopsies were evaluated by the same
pathologist in the division of pathology in our hospital using
necroinflammatory efficiency grade and fibrosis grade “Knodell
Histological Activity Index” (14,15).

After treatment was started the subjects were evaluated
according to the clinical and biochemical values monthly.
Azathioprine (AZA) was added to treatment in subjects with
values 1,5-2 fold higher than the normal value at the third month.
The subjects whose serum alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) levels normalized in 6-24
months were considered to have complete response. The
subjects whose ALT and AST levels did not normalize up to two
years, but decreased compared to the baseline level were
considered to have partial response. No decrease in the 2-year
follow-up period was considered to be unresponsiveness.
Increase in ALT and AST after response to treatment or after the
treatment was discontinued was considered to be recurrence of
the disease (16). All subjects were examined in terms of side
effects and other autoimmune diseases (Celiac disease, type-1
diabetes mellitus, autoimmune thyroiditis). 

Statistical Analysis 

SPSS 2000-10,0 program was used in the statistical
analysis. Comparison of the laboratory values was performed
using Annova multiple comparison test. 

Results 

20 (64.5%) of 31 patients included in the study were female
and 11 (35.5%) were male. Their ages ranged between 4 and
17 years (12±2.68 years). According to the clinical findings at
presentation 17 patients (54.8%) had acute type and 14
(45.2%) had chronic type. The period between the beginning of
the symptoms and the time when the diagnosis was made was
2-25 months (average 10 months). According to autoantibody
positivity 18 patients (58%) were considered as type-1, 6
patients (19.5%) were considered as type-2 and 7 patients
(22.5%) were considered as undefined AIH. We had no type-3
subject. HAV IgM and IgG were positive in 4 subjects, EBV IgM
was positive in 6 subjects, Coombs positive autoimmune
hemolytic anemia was present in 2 subjects and familial
Mediterranean fever was present in one subject. Since
magnetic resonance (MR) cholangiography was found to be
normal in 4 subjects with positive antimitochondrial antibody
and cholestasis, primary sclerosing cholangitis was excluded.
Clinical and physical examination findings of the subjects are
shown in Table 1. When biochemical data were examined
according to autoimmune hepatitis types: increase in GGT, total
bilirubin, immunglobulin G, total protein and cholesterol was
found to be more prominent in type-1. Increase in AST-ALT 
(0-35 IU/L, 0-45 IU/L) was found to be more prominent in type-
2. Prolongation in prothrombin time was found to be more
prominent in the undefined type. However, there was no
statistical difference between the data (Table 2).
Hypoalbuminemia was found in 11 (35%) subjects (alb<3.5
gr/dL), prolongation in prothrombin time was found in 4
subjects (13%) and decrease in thrombocyte count (<150
000/mm3) was found in 5 subjects. Positive ANA was found in

Reasons for presentation n (%)

Jaundice 22 (71%)

Abdominal distention 5 (16.1%)

Pruritus 2 (6.4%)

Malaise 2 (6.4%)

Physical examination findings n (%)

Hepatomegaly 24 (77.4%)

Splenomegaly 17 (54%)

Ascites 3 (6.4%)

Table 1. Reasons for presentation and physical 
               examination findings 
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6 subjects (19.5%), positive SMA was found in 16 subjects
(51.6%) and positive LKM-1 was found in 6 subjects (19.5%).
Antimitochondrial antibody was positive in 4 patients. ANA was
positive in one of these patients. 

The distribution of histopathological findings by autoimmune
hepatitis types is shown in Table 3. Human leucocyte antigenes
A24,9, A26, A32, DRB1,15 were found with a higher rate in
type-1. A26, B51, DRB1,11 were found with a higher rate in
type-2. A32 and DRB1,04 were found with a higher rate in the
undefined type. 

In all subjects, deflazacort which is the oxazolinic derivative
of prednisolone was started at a dose of 2 mg/kg/day (the
highest dose: 60 mg/day). Response to treatment was
evaluated every 4 weeks. According to serum ALT and AST

levels and clinical status the dose of deflazacort was decreased
by 2.5 or 5 mg every 6-8 weeks and a maintenance dose of 5
mg/day was reached. The mean time to reach the maintenance
dose was 11 months. In 10 subjects in whom transaminases
were found to be higher than 1,5 fold of the normal value at the
end of the 3rd month, AZA was added at a dose of 1-2
mg/kg/day (the highest dose: 75mg/day). At the end of 2 years,
24 subjects (77.4%) were considered to have complete
response, five subjects (16.1%) were considered to have partial
response, 2 subjects (6.4%) were considered to have no
response. These 2 subjects were lost to follow-up afterwards. At
the end of the 3-year follow-up period, the dose of deflazacort
was decreased up to 5 mg/every other day and the dose of AZA
was decreased up to 5-10 mg/day in subjects with normal

Measurement Type 1 (n=18) (mean±SD) Type 2 (n=6) (mean±SD) Undefined type (n=7) (mean±SD) p

AST IU/L 528.05±600.19 944.5±1151.4 584.0±510.3 0.854

ALT IU/L 410.11±430.72 635.33±687.63 455.5±435.78 0.453

GGT IU/L 169.61±246.42 66.1±24.25 55.7 5±24.37 0.543

ALP IU/L 592.77±494.21 444.5±169.01 440.0 ±220.69 0.355

T. Biluribin 5.2±2.69 4.5±2.67 3.7±0.69 0.412

Prothrombin t. 65.55±19.59 68.33±14.62 53.75 ±22.78 0.312

T. protein 8.26±1.54 7.83±0.41 7.47 ±1.12 0.542

Albumin 3.70±0.69 3.73±0.59 3.37 ±0.72 0.542

Globulin 4.62±1.32 3.9±0.57 4.05 ±1.19 0.468

IgG mg/l 2810.41±1306.63 2370.66±803.77 2414.25±2102 0.664

IgA mg/l 288.58±124.60 177.50±68.14 250.12±231.27 0.293

IgM mg/l 281.76±170.23 206.83±87.59 212±145.96 0.543

Cholesterol 168.11±170.55 140.83±34.75 133.25 ±61.08 0.787

Triglyceride 108.28±61.61 96.16±36.64 100.51±64.13 0.886

HLA A24.9. A26. A32. DRB1.15 A26. B51. DRB1.11. A32 ve DRB1.04  

Table 2.  Biochemical measurements and comparison by types in subjects with autoimmune hepatitis 

Acute (n=14) Chronic (n=17) Total (n=31) Type 1 (n=18) Type 2 (n=6) Undefined type  (n=7)

Portal inflammation

Mild 9 (64.2%) 5 (29.4%) 14 (45.1%) 10 (55.5%) 1 (16.6%) 2 (28.5%)
Moderate 8 (57%) 4 (23.5%) 12 (38.7%) 5 (27.7%) 2 (33.3%) 4 (57%)
Severe 2 (14.3%) 3 (17.6%) 5 (16.1%) 2 (16.6%) 2 (50%) 1 (14.3%)

Fibrosis

Mild 6 (42.8%) 4 (23.5%) 10 (32.3%) 8 (44.4%) 2 (33.3%) 2 (28.5%)
Moderate 5 (35.7%) 7 (41%) 12 (38.7%) 7 (38.8%) 3 (50%) 4 (57%)
Prominent 2 (14.3%) 3 (17.6%) 5 (16.1%) 3 (16.6%) 1 (16.6%) 1 (14.3%)

Cholestatic changes 1 (7%) 3 (17.6%) 4 (13%) 2 (11%) 0 2 (28.5%)

Table 3.  Histopathological findings of liver biopsy and differences between acute disease, chronic disease and autoimmune 
               hepatitis types   

AST: aspartate aminotransferase, ALT: alanine aminotransferase, GGT: gamma-glutamyl transpeptidase, ALP Alkaline phosphatase, HLA: human leucocyte antigene, 
AIH: autoimmune hepatitis, SD: standard deviation. 
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physical examination and laboratory findings. At the end of the
5-year follow-up period, treatment was ended in 6 (20.7%)
subjects who had normal ALT and AST levels and normal
histopathological examination of the liver. In one subject, the
same treatment was started again, since the disease recurred
6 months later. 2 of the 5 subjects whose treatment was ended
are being followed up for 6 years without any problem. 2 are
being followed up for 5 years and 1 is being followed up for 4
years without any problem. In the second year, endoscopic
examination was repeated, since thrombocyte count was lower
than 150 000/mm3, although liver enzymes were normal for a
mean time of 82 months (48-96 months) in 5 of 23 subjects with
a complete response and esophageal varices were found.
However, variceal bleeding has not been observed in any
subject, yet. The subjects are receiving the maintenance
treatment without any problem. Hyperglycemia, hypertension or
anemia related to AZA was not found in any of the subjects with
a mean total follow-up time of 4.68±0.44 years (1-9 years). In 4
of all subjects, “cushingoid” appearance was observed in the
first 3 months of deflazacort, but this appearance was
eliminated as therapeutical dose was decreased. The weights
and heights of the subjects were compatible with the age-
appropriate curves. Cataract was found in 5 subjects,
osteopenia was found in 6 subjects and osteoporosis was
found in 4 subjects (Table 4). No other autoimmune disease
was found on screening in our subjects. 

Discussion 

Although the reason of autoimmune hepatitis is not known
exactly, it is thought that genetic predisposition and
enviromental factors are involved in development of
autoantibodies against hepatocytes. 80% of autoimmune
hepatitis is type 1, 4% is type 2 and 3% is type 3 which is a rare
type (2,3,5,8). The type in which autoantibodies can not be
identified, but clinical and histological examination are
compatible with AIH is called undefined AIH (11). Autoimmune
hepatitis is observed more frequently in girls compared to boys
(57-93%) and occurs most commonly at the ages of 10-20
years (mean 10 years of age) (11,17-19). We found female
subjects with a rate of 64.5% and the mean age to be 12 years.
The time between the age at the time of onset of the disease
and the diagnosis was found to be 6 months in a study (20) and
8 months in 2 other studies (18,19). We found this time to be 10
months (2-25 months). Patients with autoimmune hepatitis

present with acute or chronic signs. In North America and
Europe, 26-40% of the subjects present with acute signs, while
this rate is reported to be rather low in India (13.1%) (21). 82%
of the pediatric subjects were reported to present with signs of
acute hepatitis (22). Similar to the data of Gregorio et al. (17),
54,8% of our subjects presented with signs of acute hepatitis. 

62-92% of the subjects with AIH were reported to be type 1
and 8-38% were reported to be type 2 in studies performed 
(17-19,23). 58% of our subjects were type 1 and 19.3% were
type 2 which was compatible with the literature data.
Autoimmune hepatitis type 1 is associated with positive ANA
and/or SMA autoantibody. In Iranian children, positive ANA was
found with a rate of 16.7-67%, positive SMA was found with a
rate of 50-53% and positive ANA-SMA was found with a rate of
73.3% (19,23). Özen et al. (18) found positive ANA with a rate
of 35,7%, positive SMA with a rate of 25% and positive ANA-
SMA with a rate of 60%. In our study, we found positive ANA
with a rate of 18.3%, positive SMA with a rate of 51,6% and
positive ANA-SMA with a rate of 13%. Gregorio et al. (17) found
the frequency of cirrhosis to be high in the subjects with positive
ANA/SMA whom they followed up for 20 years. It was notable
that three of our subjects who had severe fibrosis, but no
cirrhosis were type 1. AMA positivity is usually associated with
other autoantibodies in autoimmune hepatitis (24,26). We found
positive LKM-1 in 2 of our 3 subjects with positive AMA and
positive ANA in one. While LKM-1 antibody positivity is reported
with a rate of 13-23% in the literature (19,23), we found LKM-1
to be positive in 6 (19.3%) of 31 subjects. As reported in the
literature (17,18,26), the most common symptom at
presentation was jaundice (71%) and the most common clinical
findings were hepatomegaly (77.4%) and splenomegaly (54%)
in our subjects. While 2-50 fold increases in transaminases are
found in these patients, hypoalbuminemia has been reported
with a rate of 20-50% (17,18,26). In our subjects, AST was
found to be increased 50 fold and ALT was found to be
increased 40 fold. Hypoalbuminemia was found with a rate of
35% and prolongation in prothrombin time was found with a
rate of 42%. Autoimmune hepatitis is associated with
autoinflammatory diseases with a rate of 22-50% (17,20). We
found autoimmune hemolytic anemia in 2 of our subjects (7%)
and familial Mediterranean fever in one. Viral infections
including measles, EBV and hepatitis A and enviromental
factors are blamed in addition to genetic factors in occurence of
the disease (4,17,27,28). HAV IgM-IgG was positive in four of
our subjects, EBV IgM was positive in six and we thought that
these viral infections could be efficient in the occurrence of
autoimmune hepatitis. 

HLA DRB1,04 has been reported to be a significant risk
factor in different studies (29-38). The frequency of A24,9, A26,
A32, DRB1,15 was high in our type-1 subjects, the frequency of
A26, B51, DRB1,11 was high in our type 2 subjects and the
frequency of A32 and DRB1,04 was found high in the undefined
type. The frequency of HLA DRB1,15 was similar to the data
found in North Europe and America (39,40). 

Complications n (%)

Cataract 5 (16.1%) 

Osteopenia 6 (19.35%) 

Osteoporosis 4 (12.9%)

Table 4.   Complications which developed in our subjects 
                after treatment
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Currently, the treatment administered in autoimmune
hepatitis includes prednisone alone or another
immunosupressant drug like AZA in addition to prednisolone.
Children in the growing period carry a risk in terms of toxic
effects related to long-term steroid usage (41-45). Deflazacort
is the oxazolinic derivative of prednisolone and has fewer side
effects on glucose and bone metabolism. Since there are data
indicating that deflazacort can be used because of fewer side
effects and because of its efficiency in treatment, we used
deflazacort in our subjects (44,45). We added AZA in 10
subjects who had no decrease in transaminases. At the end of
two years, 77.4% of all subjects had complete response to
treatment and 16% had partial response. 6.4% had no
response. Although there ara few data about deflazacort, our
results were found to be similar to the data in the literature
(44,45). Even though liver enzymes are normal in the follow-up
after treatment, is has been reported that severe hepatic
decompensation can develop after years and liver
transplantation may be required in 10% of the patients 10-15
years after the diagnosis (46). Gregorio et al. (17) reported that
liver trasnplantation was performed approximately 5 years after
the diagnosis in 8% of 97% subjects who received
immunosuppresant drugs. Although transaminase levels were
normal in 5 of our subjects with late response, the fact that
marked fibrosis was found on histopathological examination of
the liver after 7 years and presence of esophageal varices
suggested that liver cirrhosis developed, but no variceal
bleeding has been observed in any of these subjects. 

It is known that early diagnosis and treatment of AIH in the
pediatric age deccelerates progression to cirrhosis and
prolongs survival. Since deflazacort used for treatment has few
side effects and is efficient, we believe that it can be used in
children with AIH. However, we think that more elucidative data
will be obtained about the outcomes of the disease as the
number of subjects with long-term follow-up increases.

Conflict of interest: None declared. 
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