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Prognosis of autoimmune hepatitis showing

acute presentation
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*Department of Gastroenterology and Metabology, Ehime University Graduate School of Medicine, Toon, and
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Aim: The number of patients with autoimmune hepatitis
(AIH) showing acute presentation has increased. This study
aimed to assess their prognosis.

Methods: A survey of AIH patients by sending question-
naires was performed, and 96 patients showing acute presen-
tation were investigated.

Results: The median age was 58 years and 78 patients (81%)
were female. Eighty-four patients (88%) were positive for
antinuclear antibody and/or anti-smooth muscle antibody.
The median serum immunoglobulin G level was 2252 mg/dL.
Twenty-five patients (26%) showed histological acute hepati-
tis. As initial treatment, 88 patients (92%) were treated with
corticosteroid, and 28 of them received pulse steroid treat-
ment. Overall, 11 patients (11%) reached fatal outcomes (nine
death and two liver transplantation). Patients with histological
acute hepatitis showed higher serum bilirubin levels, lower
prothrombin activities and higher prothrombin time-
international normalized ratios (PT-INR) and reached fatal out-

comes more frequently. With a multivariate logistic regression
analysis, prothrombin activity and PT-INR at presentation was
associated with fatal outcomes. Nine of 13 patients (69%)
showing prothrombin activity of 40% or lower at presentation
and nine of 19 patients (47%) showing PT-INR of 1.5 or higher
reached fatal outcomes. Furthermore, of 13 patients showing
prothrombin activity of 40% or lower and/or PT-INR of 1.5 or
higher at presentation who were treated with pulse steroid
treatment, four (31%) died from infectious disease.*

Conclusion: Prothrombin activity and PT-INR are prognostic
factors for AIH showing acute presentation. Physicians should
pay attention to the development of infectious disease when
pulse steroid treatment is performed.”

Key word: acute presentation, autoimmune hepatitis,
prothrombin activity, prothrombin time-international
normalized ratio, pulse steroid treatment®
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INTRODUCTION

UTOIMMUNE HEPATITIS (AIH) was first reported
as a chronic and progressive disease in young
women showing jaundice, hypergammaglobulinemia
and amenorrhea by Waldenstrém in 1950." Thereafter,
ATH had been considered to be chronic liver disease
characterized by histological interface hepatitis, hyper-
gammaglobulinemia and circulating autoantibodies,
and most patients successfully respond to corticosteroid
treatment.? However, there has been no disease-specific
marker for a diagnosis of AIH, and the diagnosis has
been made based on various diagnostic criteria.>*
After the proposal of the criteria for diagnosis of AIH
in 1993 by the International Autoimmune Hepatitis
Group (IAIHG),? the number of patients showing atypi-
cal features has increased.” AIH showing acute presenta-
tion corresponds to them. Up to now, several studies
based on small cohorts were reported concerning
clinical features of AIH showing acute presentation.®'°
Generally, AIH showing acute presentation has been
reported to be characterized by histological zone 3
necrosis.®** On the other hand, clinical and laboratory
features of AIH showing acute presentation have been
controversial. Nikias et al.® reported that AIH showing
acute presentation was undistinguished by clinical and
laboratory features from the disease showing chronic
presentation and probably acute exacerbation of pre-
existing disease. However, Abe etal® described that
acute AIH showed higher serum transaminase levels
and lower serum gammaglobulin levels compared with
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chronic ATH. Furthermore, the response to corticoster-
oid has been uncertain. Nikias et al.® showed that ATH
showing acute presentation responded to corticosteroid
as well as the disease showing chronic presentation.
However, Abe et al.’ reported that 60% of acute AIH
showing serum bilirubin levels more than 10 mg/dL at
presentation did not respond to corticosteroid. Ichai
et al." also described that corticosteroid was useless for
severe ATH.

Recently, the classification of AIH showing acute pre-
sentation into two types was proposed.’? One is the
acute exacerbation phase in which patients show clinical
features of acute hepatitis with histological evidence of
chronic hepatitis, and another is the acute hepatitis
phase in which patients exhibit histological features
of acute hepatitis. However, clinical features of AIH
showing acute presentation have yet to be fully imple-
mented. This study aimed to mainly assess the prognosis
of ATH showing acute presentation.

METHODS

Patients

HE INTRACTABLE LIVER and Biliary Diseases

Study Group of Japan, sponsored by the Ministry of
Health, Welfare and Labor of Japan, carried out a
survey of AIH patients by sending questionnaires to the
hospitals with active members of this group. Two
hundred and fifty-four patients diagnosed as having
type 1 ATH from January 2007 to December 2008 were
registered. All patients were seronegative for hepatitis B
surface antigen. Two-hundred and fifty-three patients
were seronegative for anti-hepatitis C virus antibody,
and one was seropositive for anti-hepatitis C virus anti-
body but seronegative for serum hepatitis C virus RNA.
In patients without bleeding tendency, evaluation of
liver histology was performed before or just after com-
mencing the initial treatment; however, in patients
showing bleeding tendency, liver specimens were
obtained after the recovery of bleeding tendency or at
autopsy or liver transplantation. [Correction made on
30 November 2012, after first online publication: ‘All
patients underwent liver biopsy’ was corrected to reflect
a distinction between patients with and without bleed-
ing tendency.]

We tentatively defined AIH patients showing acute
presentation as those with acute onset of symptoms in
conjunction with serum bilirubin levels of more than
5 mg/dL and/or serum alanine aminotransferase (ALT)
levels of more than 10-fold the upper normal limit and
having no history of any prior liver disease. Ninety-eight
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of the 254 patients fulfilled the criteria and were inves-
tigated in this study.

Diagnosis of AIH

Autoimmune hepatitis was diagnosed based on the
revised scoring system proposed by the IAIHG.* A defi-
nite diagnosis of AIH based on this revised scoring
system required a pretreatment score exceeding 15,
while a probable diagnosis required a score between 10
and 15. Patients with an overlapping syndrome or a
coexistent liver disease (e.g. primary biliary cirrhosis,
primary sclerosing cholangitis, non-alcoholic fatty liver
disease and alcohol-induced liver injury) were excluded
from this analysis.

Detection of antinuclear antibody (ANA) in most
patients was carried out using an indirect immuno-
fluorescence technique with HEp-2 cells. Anti-smooth
muscle antibody (ASMA) was assayed using an indirect
immunofluorescence technique with rodent kidney and
stomach cells.

Statistics

The SPSS statistical program ver. 11.0.1 ] (SPSS,
Chicago, IL, USA) was used for the statistical analysis.

Continuous variables were expressed as median and
range. Dichotomous variables were compared by the
x>-test. The Mann~Whitney U-test was used to evaluate
the significance of differences in the continuous vari-
ables. Univariate and multivariate logistic regression
analyses were performed using parameters at presenta-
tion and histological features in order to identify prog-
nostic factors. [Correction made on 30 November 2012,
after first online publication: treatment method was
removed as a variable on which logistic regression
analyses was performed.] The variables, which showed
P < 0.2 by univariate analysis, were included into the
multivariate analysis. A receiver-operator curve (ROC)
was plotted to evaluate how accurately prognostic
factors elicited by logistic regression analyses performed
in predicting poor outcomes.’® The validity of the model
was measured by the area under the ROC (AUROC).
P < 0.05 was considered significant.

RESULTS

Clinical features

F 98 PATIENTS, two were excluded for lack of
clinical data. Thus, 96 patients were included into

this analysis.
Clinical, laboratory and histological features are
shown in Table 1. Twenty-two patients had extrahepatic

ATH with acute presentation 3

Table 1 Clinical features of study population

Patients, n 96

Age (years) 58 (13-80)

Sex, female 78 (81%)

Extrahepatic concurrent autoimmune 22 (23%)
disease

Diagnosis based on the revised criteria

Definite diagnosis 41 (43%)
Laboratory data
Bilirubin (mg/dL) 6.1 (0.5-32.6)

AST (IU/L) 533 (48-2631)
ALT (IU/L) 606 (34-3175)
Prothrombin activity (%) 75 (16-120)
PT-INR 1.2 (0.9-4.4)
IgG (mg/dL) 2252 (1067-7650)
ANA or ASMA, n
>1:40 84 (88%)
>1:160 49 (51%)
Human leukocyte antigen DR4, n 28/46 (61%)
Histology, n
Acute hepatitis 25 (26%)
Cirrhosis 3 (3%)

ALT, alanine aminotransferase; ANA, antinuclear antibody;
ASMA, anti-smooth muscle antibody; AST, aspartate
aminotransferase; IgG, immunoglobulin G; PT-INR,
prothrombin time-international normalized ratio.*

concurrent autoimmune diseases: 13 had autoimmune
thyroiditis; three had systemic lupus erythematosus; two
had Graves' disease; one each had progressive systemic
sclerosis, rheumatoid arthritis, Sjogren’s syndrome, and
both autoimmune thyroiditis and Sjogren’s syndrome.

Histologically, 25 patients (26%) were classified as
being in the acute hepatitis phase, and the remaining 71
(74%) the acute exacerbation phase.

Human leukocyte antigen (HLA) DR status was mea-
sured in 46 patients. DR4 was found in 28 patients
(61%). None had DR3. Extrahepatic concurrent auto-
immune diseases were developed more frequently
in patients with DR4 compared with those without
DR4 (46% vs 17%; P=0.04). Espedially, frequency of
autoimmune thyroiditis was higher in patients with
DR4 (32% vs 0%; P =0.007).

As initial treatment, 28 patients (29%) received
pulse steroid treatment of methylprednisolone {500~
1000 mg/day for 2-3 days) and 60 (63%) received con-
ventional prednisolone (PSL) treatment with a median
dose of 40 mg/day. The other eight patients were mainly
treated with ursodeoxycholic acid (300-600 mg/day) or
glycyrrhizin.

As adverse effects of corticosteroid, of the 88 patients
treated with corticosteroid, nine (10%) developed
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diabetes, five each hyperlipidemia and infectious
disease (two fungal infection, two pneumocystosis, one
bacterial infection), three osteoporosis, and one each
osteonecrosis of femoral head and hypertension.

Overall, nine patients (9%) died without liver trans-
plantation: five from liver failure; two from fungal
infection; one from bacterial infection; and one due
to pneumocystosis. Two patients (2%) received liver
transplantation. Thus, 11 patients (11%) reached fatal
outcomes.

AlH in acute hepatitis phase

Patients in the acute hepatitis phase showed higher
serum bilirubin levels, lower prothrombin activities,
and higher prothrombin time-international normal-
ized ratios (PT-INR).* There were no differences in age,
serum transaminase levels, serum immunoglobulin
(Ig)G levels, positive rates of ANA or ASMA, and the
frequencies of HLA DR4 between patients in the acute
hepatitis phase and those in the acute exacerbation
phase (Table 2).

Overall, eight of 25 patients (32%) in the acute
hepatitis phase and three of 71 patients (4%) in
the acute exacerbation phase reached fatal outcomes
(P =0.0002).

Pulse steroid treatment

Hepatology Research 2012

ties, higher PT-INR and a higher frequency of patients in
the acute hepatitis phase.” There were no differences in
serum transaminase levels, serum IgG levels and the
positive rate of ANA or ASMA between patients treated
with pulse steroid treatment and those with conven-
tional PSL treatment (Table 3).

Seven of 28 patients (25%) treated with pulse steroid
treatment and two of 60 (3%) treated with conventional
PSL treatinent reached fatal outcomes (P =0.004).

Prognostic factors for AIH showing
acute presentation
By univariate logistic regression analysis, bilirubin,
transaminase, prothrombin activity, PT-INR and acute
hepatitis phase were associated with fatal outcomes
(Table 4). [Correction made on 30 November 2012,
after first online publication: ‘acute hepatitis phase and
pulse steroid treatment were associated with fatal out-
comes’ was corrected to PT-INR and acute hepatitis
phase were associated with fatal outcomes’.]
Multivariate logistic regression analysis revealed that
only prothrombin activity was significantly associated
with fatal outcomes (Table 5). Similarly, when, instead
of prothrombin activity, PT-INR was included into a
multivariate model, only PT-INR was significantly
associated with fatal outcomes (per 1.0 increase: odds

Patients treated with pulse steroid treatment showed ratio, 40.0; 95% confidence interval, 2.36-1000;
higher serum bilirubin levels, lower prothrombin activi- P=0.01)."
Table 2 Clinical features of type 1 autoimmune hepatitis in acute hepatitis phase
Variables Acute hepatitis phase Acute exacerbation phase P
Patients, n 25 71
Age (years) 56 (26-79) 61 (13-80) 0.52
Sex, female 21 (84%) 57 (80%) 0.68
Extrahepatic concurrent autoimmune disease 4 (16%) 18 (25%) 0.34
Definite diagnosis based on the revised criteria 11 (44%) 30 (42%) 0.88
Laboratory data
Bilirubin (mg/dL) 14.6 (1.0-32.6) 3.9 (0.5-26.1) 0.001
AST (IU/L) 532 (70-1619) 533 (48-2631) 0.47
ALT (IU/L) 607 (86-3175) 604 (34-2388) 0.78
Prothrombin activity (%) 53 (16-102) 77 (20-120) 0.01
PT-INR 1.6 (1.0-4.4) 1.2 (0.896-3.0) 0.005
IgG (mg/dL) 2123 (1110-4322) 2262 (1067-7650) 0.37
ANA or ASMA
>1:40 22 (88%) 62 (87%) 0.93
21:160 10 (48%) 39 (55%) 0.20
Human leukocyte antigen DR4, n 5/11 (45%) 23/35 (66%) 0.23

ALT, alanine aminotransferase; ANA, antinuclear antibody; ASMA, anti-smooth muscle antibody; AST, aspartate aminotransferase; 1gG,
immunoglobulin G; PT-INR, prothrombin time-international normalized ratio.* [Correction made on 30 November 2012, after first
online publication: Table was corrected to reflect 1gG (mg/dL)" and ‘ANA or ASMA' as ‘Laboratory data’.]
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Table 3 Clinical features of type 1 autoimmune hepatitis patients treated with pulse steroid treatment

Variables Pulse steroid treatment Conventional PSL treatment P
Patients, n 28 60
Age (years) 56 (13-77) 60 (22-80) 0.61
Sex, female 22 (79%) 49 (82%) 0.73
Extrahepatic concurrent autoimmune disease 6 (21%) 14 (23%) 0.84
Definite diagnosis based on the revised criteria 11 (39%) 26 (43%) 0.72
Laboratory data
Bilirubin (mg/dL) 13.9 (1.5-32.6) 3.5 (0.5-26.1) 0.0002
AST (IU/L) 598 (98-2297) 518 (48-2631) 0.21
ALT (IU/L) 718 (86-3175) 598 (34-2388) 0.52
Prothrombin activity (%) 53 (18-95) 81 (20-105) <0.0001
PT-INR 1.5 (1.0-3.5) 1.1 (0.9-4.4) <0.0001
IgG (mg/dL) 2177 (1249-6554) 2316 (1110-7650) 0.89
ANA or ASMA, n
>1:40 24 (86%) 53 (88%) 0.73
21:160 13 (46%) 31 (52%) 0.65
Human leukocyte antigen DR4, n 9/16 (56%) 18/29 (62%) 0.70
Acute hepatitis phase 13 (46%) 10 (17%) 0.003

ALT, alanine aminotransferase; ANA, antinuclear antibody; ASMA, anti-smooth muscle antibody; AST, aspartate aminotransferase; 1gG,
immunoglobulin G; PSL, prednisolone; PT-INR, prothrombin time-international normalized ratio.* [Correction made on 30 November

2012, after first online publication: Table was corrected to reflect ‘IgG (mg/dL)’ and ‘ANA or ASMA’ as ‘Laboratory data’.]

Receiver-operator curves of prothrombin activity
and PT-INR for estimating fatal outcomes are shown
in Figure 1.* The AUROC of prothrombin activity and
PT-INR were 0.93 and 0.92, respectively.” When the
prognosis of patients presenting prothrombin activity
of 40% or lower at presentation was estimated to be
fatal, the sensitivity and specificity were 95% and 82%,
respectively. On the other hand, when the prognosis
of patients presenting PT-INR of 1.5 or higher at

presentation was estimated to be fatal, the sensitivity
and specificity were 88% and 82%, respectively.”

The prognosis of patients showing prothrombin
activity of more than 40% or PT-INR of less than 1.5
at presentation was sufficient (Table 6).* On the other
hand, nine of 13 patients (69%) showing prothrombin
activity of 40% or lower and nine of 19 patients (47%)
showing PT-INR of 1.5 or higher reached fatal out-
comes.” In 28 patients undergoing pulse steroid treat-

Table 4 Prognostic factors related to fatal outcomes by univariate logistic regression model

Variables Odds ratio 95% CI p

Age, per 1-year increase 0.99 0.95-1.03 0.73
Sex, female 0.57 0.14-2.41 0.45
Definite diagnosis based on the revised criteria 2.14 0.56-8.16 0.26
Bilirubin, per 1 mg/dL increase 1.20 1.09-1.32 0.0001
AST, per 1 IU/L increase 1.00 0.99-1.00 0.03
Prothrombin activity, per 1% increase 0.90 0.86-0.95 <0.0001
PT-INR, per 1.0 increase 27.8 5.49-143 <0.0001
1gG, per 1 mg/dL increase 1.00 1.00-1.00 0.96
ANA or ASMA, 21:160 2.06 0.56-7.58 0.27
Acute hepatitis phase 10.7 2.55-44.6 0.001

ANA, antinuclear antibody; ASMA, anti-smooth muscle antibody; AST, aspartate aminotransferase; Cl, confidence interval; 1gG,
immunoglobulin G; PT-INR, prothrombin time-international normalized ratio.* [Correction made on 30 November 2012, after first
online publication: Data for Pulse steroid treatment was removed from Table 4.]
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Table 5 Prognostic factors related to fatal outcomes by multi-
variate logistic regression model

QOdds
ratio

Variables 95% CI P

Bilirubin, per 1 mg/dL increase  1.04 0.88-1.22  0.64

AST, per 1 IU/L increase 0.99 0.99-1.00 0.07

Prothrombin activity, per 1% 0.91 0.84-0.98 0.01
increase

Acute hepatitis phase 1.92 0.22-17.1  0.56

AST, aspartate aminotransferase; Cl, confidence interval.
[Correction made on 30 November 2012, after first online
publication: Data for Pulse steroid treatment was removed from
Table 5; Odds ratio for ‘AST' was changed from ‘1.00’ to ‘0.99’,
and for ‘Acute hepatitis phase’, from ‘1.87' to '1.92; '95% CI’
changed for ‘Bilirubin’ from ‘0.88-1.23" to ‘0.88-1.22’, and for
‘Acute hepatitis phase’, from ‘0.15-22.6' to ‘0.22-17.1"; P
changed for ‘Prothrombin activity’ from ‘0.02" to 0.01’, and for
‘Acute hepatitis phase’, from '0.62 to '0.56'.]

ment, three of nine patients (33%) with prothrombin
activity of 40% or lower and seven of 13 patients (54%)
with PT-INR of 1.5 or higher survived. Of 13 patients
showing prothrombin activity of 40% or lower and/or
PT-INR of 1.5 or higher treated with pulse steroid treat-
ment, four (31%) died from infectious disease. [Correc-
tion made on 30 November 2012, after first online
publication: ‘Pulse steroid treatment did not improve
their prognosis compared with conventional PSL treat-
ment. Of nine patients showing prothrombin activity of
40% or lower and treated with pulse steroid treatment,
four (44%) died from infectious disease.” was replaced
with the data of prothrombin activity and PT-INR and
survival outcomes for the 28 patients undergoing pulse
steroid treatments.]

DISCUSSION

URRENTLY, ACCEPTABLE CRITERIA for acute pre-
sentation or severe disease in AIH do not exist and
have been under investigation by the Intractable Liver
and Biliary Diseases Study Group of Japan. In this study,
we tentatively defined AIH patients showing acute pre-
sentation as those with acute onset of symptoms in
conjunction with serum bilirubin levels of more than
5 mg/dL and/or serum ALT levels of more than 10-fold
the upper normal limit and having no history of any
prior liver disease. Hereafter, the establishment of crite-
ria for acute presentation or severe disease in AIH is
desired.
Autoimmune hepatitis showing acute presentation
has been reported to include not only histological acute
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Figure 1 Receiver-operator curves (ROC) of (a) prothrom-
bin activity and (b) prothrombin time-international normal-
ized ratio (PT-INR) for estimating poor prognosis. The areas
under the ROC were 0.93 and 0.92, respectively. When the
prognosis of patients presenting prothrombin activity of 40%
or lower at presentation was estimated to be fatal, the sensi-
tivity and specificity were 95% and 82%, respectively. On
the other hand, when the prognosis of patients presenting
PT-INR of 1.5 or higher at presentation was estimated to be
fatal, the sensitivity and specificity were 88% and 82%,
respectively.” [Correction made on 30 November 2012, after
first online publication: Figure 1 was replaced with the cor-
rected figure.]
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Table 6 Survival rate without liver transplantation based on prothrombin activity and PT-INR at presentation and treatment

Pulse steroid Conventional Others
treatment PSL treatment
Prothrombin activity
<40% 3/9 (33%) 1/2 (50%) 0/2 (0%)
>40% 18/19 (95%) 57/58 (98%) 6/6 (100%)
PT-INR
<15 14/15 (93%) 55/56 (98%) 6/6 (100%)
215 7/13 (54%) 3/4 (75%) 0/2 (0%)

PSL, prednisolone; PT-INR, prothrombin time-international normalized ratio.* [Correction made on 30 November 2012, after first
online publication: This version of Table 6 replaced the one previously published.]

hepatitis (acute hepatitis phase) but also acute exacer-
bation of the pre-existing chronic disease (acute exacer-
bation phase).'®’*" In this study, a quarter of patients
showing acute presentation were classified as being in
the acute hepatitis phase. In the previous reports, the
percentage of patients in the acute hepatitis phase in
AIH patients showing acute presentation has been
reported to be 18-55%.5'* A half or more of AIH
patients showing acute presentation may be classified as
being in the acute exacerbation phase. [Correction made
on 30 November 2012, after first online publication: in
the previous version of this article, this paragraph was
included as part of the following paragraph. ‘In the
previous reports, the percentage of patients in the acute
hepatitis phase in ATH patients showing acute presenta-
tion has been reported to be 18-55%.%%** A half or more
of ATH patients showing acute presentation may be clas-
sified as being in the acute exacerbation phase.” was
added to the text.]

We evaluated the clinical features of AIH patients
showing acute presentation. In comparison with the
previous national surveys in Japan reported in 1993 and
1997,%" serum IgG levels of AIH patients showing acute
presentation in this study seemed to be lower. The
national survey in 1997 revealed that a mean serum IgG
level of AIH patients was 3143 mg/dL.° [Correction
made on 30 November 2012, after first online publica-
tion: ‘The national survey in 1997 revealed that a mean
serum IgG level of AIH patients was 3143 mg/dL.% was
added to the text.] On the other hand, in this study, there
was no difference in serum IgG levels between AIH
patients in the acute hepatitis phase and those in the
acute exacerbation phase. Thus, lower serum IgG levels
may be characteristic of AIH showing acute presentation.

Up to now, clinical characteristics of AIH in the acute
hepatitis phase have not been fully clarified. In this
study, the survival of AIH patients showing acute pre-
sentation was generally good; however, AIH in the acute

hepatitis phase showed severer hepatic failure and
reached fatal outcomes more frequently than those in
the acute exacerbation phase. Thus, AIH patients in the
acute hepatitis phase may require liver transplantation
more frequently, although there are no differences in
laboratory findings between these two groups. Liver
biopsy in patients with severe hepatic failure may
involve an increased risk of bleeding. A new marker to
distinguish between these two groups has been desired
for the prediction of prognosis and the decisions regard-
ing treatment.

In this study, prothrombin activity and PT-INR were
found to be associated with the prognosis of ATH patients
showing acute presentation, and prothrombin activity
of 40% or lower and PT-INR of 1.5 or higher seemed to
have acceptable accuracy to predict their prognosis.”
Prothrombin activity of 40% or lower and PT-INR of 1.5
or higher are used as diagnostic parameters for acute
liver failure.*'*"” Thus, for clinical physicians, prothrom-
bin activity of 40% or lower and PT-INR of 1.5 or higher
may be reasonable and easy to accept as prognostic
factors for AIH patients showing acute presentation
although a prospective validation study is required.”

The efficacy of pulse steroid treatment for AIH, which
is sometimes performed for the purpose of improving
intrahepatic inflammation quickly in patients with
severe disease, has been uncertain. In the present study,
pulse steroid treatment showed favorable outcome in
patients with prothrombin activity of more than 40% or
PT-INR of less than 1.5, but the prognosis was not good
enough in those with prothrombin activity of 40% or
lower and/or PT-INR of 1.5 or higher. The efficacy of
pulse steroid treatment for AIH with severe liver disease
needs to be clarified in future. [Correction made on 30
November 2012, after first online publication: ‘In this
study, pulse steroid treatment did not improve the prog-
nosis of AIH showing acute presentation” was replaced
with ‘In the present study, pulse steroid treatment
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