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Abstract

Background A nationwide survey of autoimmune hepatitis

(AIH) patients was performed in Japan in 2015. The aims

of this study were to elucidate the trends and characteristics

of AIH in Japan, in addition to identifying differences in

AIH between acute hepatitis and chronic hepatitis.

Methods Questionnaires about patients with AIH diag-

nosed from 2009 to 2013 were sent to 437 hospitals or

clinics with hepatology specialists.

Results A total of 1682 patients were enrolled. The mean

age at diagnosis was 60.0 years, and 87.1 % of patients

were female. Serum immunoglobulin G levels were high,

peaking at 1.5–2.0 g/dL. Histological diagnoses of chronic

hepatitis, acute hepatitis, and cirrhosis were seen in 79.6,

11.7, and 6.7 % of patients respectively. In addition to

elevation of aminotransferase levels, the frequencies of

emperipolesis and human leukocyte antigen (HLA)-DR2

positivity were higher in patients with acute hepatitis than

in those with chronic hepatitis. Approximately 80 % of

patients were treated with corticosteroids, and in 97.7 % of

them, their condition improved. Steroid pulse therapy was

more frequently given to patients with acute hepatitis than

to those with chronic hepatitis.
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Conclusions In the present nationwide survey of AIH

patients in Japan, patients with acute hepatitis had clinical

features different from those of patients with chronic

hepatitis.

Keywords Autoimmune hepatitis � Nationwide survey �
Acute hepatitis

Introduction

Autoimmune hepatitis (AIH) is caused by an immune

disorder that is characterized by hypergammaglobulinemia,

autoantibodies, and chronic active hepatitis on liver his-

tology. Associations between AIH and numerous immune

mechanism disorders, including those with a genetic

background, have been elucidated, but the precise mecha-

nisms remain unknown. Specific serum markers or liver

histological findings of AIH remain to be established, and

diagnostic criteria for AIH have improved with time. The

International Autoimmune Hepatitis Group (IAIHG) pro-

posed diagnostic criteria for AIH in 1993 [1]. The IAIHG

revised the criteria in 1999 [2] and proposed simplified

criteria in 2008 [3]. Simplified criteria solve the complexity

of modified criteria and make possible easy diagnosis of

AIH in daily clinical situations. However, the diagnosis of

nonclassic phenotypes of AIH has remained difficult.

In Japan, a national survey of AIH has been conducted

several times since 1975 [4–7]. The most recent survey was

conducted in 2009 and was based on 1056 patients with AIH

diagnosed from 2006 to 2008 [7]. The survey showed an

increase in the incidence of acute hepatitis and aging and

lowering of serum immunoglobulin G (IgG) levels in com-

parison with the previous survey in 1995. Japanese diag-

nostic criteria were proposed and revised on the basis of the

results of the nationwide survey. Japanese guidelines for

AIH were developed in 2013 on the basis of the results of

the nationwide survey conducted in 2009 and recent

research findings [8, 9]. AIH with an acute presentation is

also mentioned in the new Japanese guidelines, but differ-

ences between AIH with acute hepatitis and AIH with

chronic hepatitis remain unclear. Changes in diagnostic

criteria and guidelines for AIH have gradually disseminated

to general clinicians, as well as liver specialists; therefore,

the characteristics of AIH and treatment of AIH may have

changed even in the relatively short term. The purpose of the

present study was to determine the characteristics of recent

patients with AIH in Japan, and to elucidate differences in

AIH with acute hepatitis and AIH with chronic hepatitis.

Materials and methods

Participants

This nationwide survey was conducted by the Autoimmune

Hepatitis Group, a subgroup of the Intractable Hepato-

Biliary Disease Study Group supported by the Ministry of

Health, Labour and Welfare of Japan. This survey was

approved by the Ethics Committee of Fukushima Medical

University (protocol number 2170). Questionnaires were

sent to 437 hospitals and clinics with at least one board-

certified physician and surgeon in January 2015. The sur-

vey also asked about patients newly diagnosed with AIH

from 2009 to 2013, excluding patients previously regis-

tered in whom AIH had previously been diagnosed, and

respondents were asked to return the questionnaires by

June 2015. Finally, the questionnaires about 1682 AIH

patients from 105 hospitals or clinics were collected and

analyzed. The diagnostic criteria for AIH were not speci-

fied, and the diagnosis of AIH depended on each hospital

and clinic.

Questionnaire

The questionnaire was composed of topics based on the

previous survey, as follows: age at diagnosis, sex, history

and family history, alcohol and medication history, lab-

oratory and liver histological findings at diagnosis, pres-

ence of other autoimmune or malignant diseases,

treatment, and outcome. Basic histological findings were

graded as follows: interface hepatitis, portal inflammation,

plasma cell infiltration, and lobular necrosis or inflam-

mation (0, absent; 1, mild; 2, moderate to severe); fibrosis

(0, absent, 1; mild, 2, moderate; 3, severe; 4, cirrhosis);

bile duct injury, hepatocyte rosette formation, centrilob-

ular necrosis, emperipolesis, and fatty change (0, absent;

1, present).

Statistical analysis

The results are presented as the mean ± standard deviation

or the median and the interquartile range for continuous

variables and the percentage for categorical variables.

Statistical analysis was performed with SPSS Statistics for

Windows version 17.0 (SPSS, Chicago, IL, USA). If there

were missing values, statistical analysis was performed

with available data. The two groups were compared with

the v2 test and Fisher’s exact test for categorical variables

and the Mann–Whitney U test for continuous variables.
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Results

Characteristics of patients with AIH

The mean age at diagnosis was 60.0 ± 13.8 years, and the

male-to-female ratio was 1:6.7. The distribution of the age

at diagnosis had a single peak in the 60s in both males and

females (Fig. 1). The v2 test showed no significant differ-

ence in male rates between 904 elderly patients (65 years

or older) and 674 younger patients (younger than 65 years)

(14.7 % vs 12.6 %, P = 0.451). Twenty-two (1.6 %) of

1401 patients with AIH had a family history of AIH.

Among 1573 patients, 674 (42.8 %) had a medication

history, and major kinds of drugs were a calcium blocker

(126/674, 18.7 %), an angiotensin II receptor blocker (75/

674, 11.1 %), and hydroxymethylglutaryl-CoA reductase

(70/674, 10.4 %). Among the 1682 patients, 294 (17.5 %)

had a history of alcohol intake and 120 (40.8 %) of them

drank less than 20 g ethanol per day.

Laboratory findings

Laboratory findings at diagnosis are shown in Table 1, and

the distributions of the levels of alanine aminotransferase

(ALT), total bilirubin (TB), IgG, and antinuclear antibody

(ANA) are shown in Fig. 2. ALT level elevation was

mostly mild, with 50.2 % of patients having ALT levels

below 200 U/L and 9.9 % of patients having ALT levels

greater than 1000 U/L. The distribution of serum TB levels

had an incidence peak around mild elevation and a small

peak at severe elevation. IgG concentration showed a sin-

gle peak at 1.5–2.0 g/dL. With respect to serum autoim-

mune antibodies, ANA was present in 1499 (90.7 %) of

1653 patients, anti-smooth muscle antibody (ASMA) was

present in 215 (40.9 %) of 526 patients, and ASMA was

also present in 29 (50 %) of 58 patients who tested nega-

tive for ANA. There were no significant differences in the

positivity ratio for ANA (89.1 % in 2009), ASMA (42.5 %

in 2009), human leukocyte antigen (HLA)-DR4 (present

67.1 % vs 60 % in 2009), and HLA-DR2 (present 9.3 % vs

10 % in 2009) between the present survey and the 2009

survey.
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Fig. 1 Distribution of age at diagnosis in patients with autoimmune

hepatitis (n = 1404)

Table 1 Laboratory

characteristics at diagnosis of

patients with autoimmune

hepatitis

Variable Value Available no. of patients

AST (U/L) 177 (77–497) 1671

ALT (U/L) 197 (79–543) 1672

ALP (U/L) 423 (303–584) 1654

c-GTP (U/L) 146 (79–263) 1656

Total bilirubin (mg/dL) 1.1 (0.7–2.6) 1652

IgG (mg/dL) 2168 (1759–2793) 1627

ANA titer 1:160 (1:80 to 1:640) 1653

ANA positivity 90.7 % (1499) 1653

ASMA positivity 40.9 % (215) 526

Hepatitis B surface antigen positivity 1.0 % (17) 1656

Hepatitis B core antibody positivity 22.7 % (218) 962

Hepatitis C antibody positivity 3.9 % (64) 1646

Hepatitis C RNA positivity 10.2 % (37) 363

HLA-DR4 positivity 67.1 % (198) 295

HLA-DR2 positivity 9.3 % (26) 281

The data are expressed as the median with the interquartile range in parentheses for continuous variables

and as the percentage with the number in parentheses for categorical variables

ALP alkaline phosphatase, ALT alanine aminotransferase, ANA antinuclear antibody, ASMA, anti-smooth

muscle antibody, AST aspartate aminotransferase, c-GTP c-glutamyl transpeptidase, HLA human leukocyte

antigen, IgG immunoglobulin G
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Liver histological findings

Liver histological assessment was performed in 1457

patients; 79.6 % of patients had chronic hepatitis, and

11.7 % of patients had acute hepatitis. There were no

significant differences in the proportions between the pre-

sent survey and the 2009 survey (Table 2). Regarding the

basic histological characteristics of AIH, portal inflamma-

tion (96.7 %) and interface hepatitis (95.8 %) had the

highest frequency, whereas emperipolesis had the lowest

frequency (Table 3). The prevalences of hepatocyte rosette

formation and centrilobular necrosis were 41.5 and 35.4 %

respectively.

Complications

Other autoimmune diseases were present in 401 (24.2 %)

of 1659 patients with AIH (Table 4). In the 401 patients

with other autoimmune diseases, chronic thyroiditis was

the most frequent complication (7.5 %), followed by

Sjögren syndrome (5.7 %), primary biliary cholangitis

(3.6 %), and rheumatoid arthritis (3.4 %). Malignancy was

seen in 116 (7.1 %) of 1645 patients with AIH. In the 116

patients with malignancy, hepatocellular carcinoma was

the most frequent complication (1.8 %), followed by breast

cancer (1.2 %) and gastric cancer (0.8 %). The frequency

of male patients was significantly higher in AIH patients

with malignant diseases than in those with autoimmune

diseases (12.9 % vs 6.7 %; P = 0.012). There was no

significant difference in the frequency of other autoimmune

diseases between patients with HLA-DR2 and patients

without HLA-DR2 (15.4 % vs 25.0 %; P = 0.271).

Treatment

Among 1664 patients, 1336 (80.3 %) were treated with

prednisolone, and of these, 387 patients (29.0 %) were

treated with prednisolone alone and 737 patients (55.2 %)

were treated with a combination of prednisolone and

ursodeoxycholic acid (UDCA). Moreover, 159 patients

(11.9 %) were treated by steroid pulse therapy. Adminis-

tration of prednisolone was effective in reducing the
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Fig. 2 Distribution of serum

a alanine aminotransferase

(ALT) levels (n = 1672), b total

bilirubin levels (n = 1652),

c immunoglobulin G (IgG)

levels (n = 1627), and

d antinuclear antibody (ANA)

titers (n = 1629) at diagnosis in

patients with autoimmune

hepatitis

Table 2 Comparison of liver

histological findings between

the present survey and the 2009

survey

Histological diagnosis Frequency P

Present (n = 1457) 2009 (n = 871)

Acute hepatitis 11.7 % (171) 10.9 % (95) 0.588

Chronic hepatitis 79.6 % (1160) 81.6 % (711) 0.275

Liver cirrhosis 6.7 % (98) 6.4 % (56) 0.847

Other 1.9 % (28) 1.0 % (9) 0.137

The number of patients is given in parentheses
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activity of AIH in 1190 (97.7 %) of 1218 patients treated

with prednisolone. Overall, 285 (24.3 %) of 1172 patients

relapsed despite continuous administration of prednisolone.

Azathioprine was administered to 146 patients (8.7 %).

Among 328 patients who did not receive prednisolone

treatment, 257 patients (78.4 %) were treated with UDCA

alone, and 37 patients (11.3 %) were followed up without

any treatment. Figure 3 shows the distributions of the ini-

tial and maintenance dosages of prednisolone. For the

initial dosage, 30–40 mg daily and 40–50 mg daily

accounted for 39.0 and 28.7 % of 1292 patients respec-

tively. As a maintenance dosage, 5–7.5 mg daily was given

to 50.6 % of patients. The serum levels of AST, ALT, TB,

and IgG at diagnosis were significantly higher in patients

treated with prednisolone alone than in those treated with

UDCA alone (data not shown).

Characteristics of patients with acute hepatitis

and patients with chronic hepatitis

Serum levels of AST, ALT, ALP, and TB at diagnosis were

significantly higher in patients with acute hepatitis than in

patients with chronic hepatitis (Table 5). Serum IgG levels

and ANA titers were significantly lower in patients with

acute hepatitis than in patients with chronic hepatitis.

Moreover, the frequency of HLA-DR2 positivity was

higher in patients with acute hepatitis than in patients with

chronic hepatitis (14.0% vs 3.7 %; P = 0.022). For treat-

ment, the initial dosage of prednisolone and the frequency

of steroid pulse therapy were greater in patients with acute

hepatitis than in patients with chronic hepatitis (23.4 % vs

10.1 %; P\ 0.005). Liver histological findings such as

interface hepatitis, portal/lobular inflammation, plasma cell

infiltration, and fibrosis were severer in patients with

chronic hepatitis than in patients with acute hepatitis. The

frequencies of centrilobular necrosis and emperipolesis

were higher in patients with acute hepatitis than in patients

with chronic hepatitis.

Outcome

Sixty-five patients (3.9 %) died of liver-related causes

during the 4-year survey period. The male-to-female ratio

was approximately 1:3.3, and the mean age at diagnosis

was 68.9 years. Three patients received liver transplants,

and one patient died after liver transplant.

Table 3 Basic liver

histological findings in patients

with autoimmune hepatitis

Basic histological finding Value Available number

Interface hepatitis grade 0/1/2 59/314/1022 1395

Portal inflammation grade 0/1/2 46/334/995 1375

Plasma cell infiltration grade 0/1/2 146/503/660 1309

Fibrosis grade 0/1/2/3/4 131/452/410/240/91 1324

Bile duct injury 27.7 % (344) 1243

Hepatocyte rosette formation 41.5 % (456) 1099

Lobular necrosis/inflammation grade 0/1/2 111/489/715 1315

Centrilobular necrosis 35.4 % (324) 914

Emperiporesis 14.6 % (82) 561

Fatty change 17.9 % (249) 1391

Values are given as the number of patients or as the percentage with the number in parentheses

Table 4 Complications in patients with autoimmune hepatitis

Complications Frequency

Autoimmune disorder 24.2 % (401/1659)

Chronic thyroiditis 7.5 % (125/1659)

Sjögren syndrome 5.7 % (95/1659)

Primary biliary cirrhosis 3.6 % (60/1659)

Rheumatoid arthritis 3.4 % (56/1659)

Systemic lupus erythematosus 3.1 % (51/1659)

Graves disease 1.1 % (19/1659)

Systemic sclerosis 0.8 % (13/1659)

Raynaud phenomenon 0.7 % (12/1659)

Idiopathic thrombocytopenic purpura 0.6 % (10/1659)

Dermatomyositis/polymyositis 0.4 % (6/1659)

Ulcerative colitis 0.4 % (6/1659)

Other disorders 1.5 % (25/1659)

Malignancy 7.1 % (116/1645)

Hepatocellular carcinoma 1.8 % (30/1645)

Breast cancer 1.2 % (20/1645)

Gastric cancer 0.8 % (13/1645)

Colon cancer 0.6 % (10/1645)

Lung cancer 0.5 % (8/1645)

Uterine or ovarian cancer 0.5 % (8/1645)

Other malignancies 2.1 % (34/1645)

The number of patients and the total number of patients are given in

parentheses
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Discussion

The clinical characteristics of patients with AIH have

shown a broad spectrum by country (Table 6) [10–13]. The

results of the present nationwide survey present the clinical

characteristics of recent patients with AIH in Japan. The

proportion of females slightly increased compared with the

proportion in the nationwide survey in 2009, even though

the proportion had gradually decreased in previous studies

(male-to-female ratio 1:12 [4], 1:9.5 [5], 1:7.0 [6], and

1:6.0 [7]). Both the mean age at diagnosis

(59.9 ± 14.7 years) and the distribution showing a single

peak in the 60s were similar to those in the nationwide

survey in 2009 [7].

Each laboratory finding tended to be similar to its

counterpart in the nationwide survey in 2009. Although the

serum IgG levels were almost the same as in the last survey

(2398.8 ± 1015.1 mg/dL) [7], the IgG concentration peak

shifted from 2.0–2.5 g/dL to 1.5–2.0 g/dL in the present

survey. One of the reasons for this shift is that some

atypical characteristics such as acute hepatitis and lower

serum IgG levels have been broadly accepted as one aspect

of AIH since the nationwide survey in 2009. Japanese

diagnostic criteria have also been revised with respect to

the definition of an increased IgG level from 2000 mg/dL

to 1.1 times the upper limit of normal on the basis of the

results of the nationwide survey in 2009 [8]. New diag-

nostic criteria may also affect the diagnosis of AIH in male

patients.

The prevalences of chronic hepatitis (present 79.6 % vs

81.6 % in 2009 ), acute hepatitis (present 11.7 % vs 10.9 %

in 2009), and liver cirrhosis (present 6.7 % vs 6.4 % in

2009) were close to those in the nationwide survey in 2009.

Emperipolesis has been reported in 65–78 % of patients

with AIH in Western countries [14], although it had been

an unfamiliar histological finding of AIH in Japan until the

simplified IAIHG criteria were proposed. The frequency of

emperipolesis was therefore evaluated for the first time in

the present nationwide survey in Japan. Emperipolesis was

more frequent in patients with acute hepatitis than in

patients with chronic hepatitis. The presence of

emperipolesis indicates the interaction of lymphocytes and

hepatocytes. Emperipolesis, in addition to elevation of

aminotransferase levels may reflect a stronger immune

interaction in acute hepatitis than in chronic hepatitis.

Emperipolesis is frequently observed in hepatocytes around

the interface hepatitis of AIH with severe hepatic changes.

Interface hepatitis was predominant in patients with

chronic hepatitis; on the other hand, emperipolesis was

frequently seen in patients with acute hepatitis in the pre-

sent survey. The causes of this discrepancy are unknown,

but emperipolesis may be overlooked in patients with

chronic hepatitis, because it is difficult to distinguish

emperipolesis from apoptotic-body-laden macrophages and

differentiate whether lymphocytes are located inside or

outside hepatocytes [15]. In fact, the prevalence of

emperipolesis in the present survey was lower than in

Western countries. Moreover, acute hepatitis in the present

survey was the acute presentation of AIH including acute

exacerbation, because acute hepatitis contained fibrosis

from F0 to F3. However, the frequency of emperipolesis

(22.9 %, 8/35) in AIH patients with acute hepatitis without

fibrosis (F0) had a tendency to be higher than that of

patients with chronic hepatitis (11.6 %, 44/378)

(P = 0.056). Detailed evaluations are necessary to deter-

mine the clinical significance of emperipolesis.

HLA is the most well-described disease-specific sus-

ceptibility gene complex in patients with AIH. HLA-DR4

is the most frequent HLA in Japanese patients [6, 7]. HLA-

DR3 is the most frequent HLA, followed by HLA-DR4, in

Caucasian patients [16]. Patients with HLA-DR4 are older

than middle-aged and have mild disease activity, whereas
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patients with HLA-DR3 are young and have severe disease

activity [16]. The genetic backgrounds associated with an

acute presentation of AIH have not yet been clarified. Thus,

the present survey is the first report showing that HLA-

DR2 is predominant in patients with acute hepatitis and

occurs more frequently than in patients with chronic hep-

atitis. The HLA-DR2 gene is the second most frequent

susceptibility gene in Japanese patients [6]. Although it

was not possible to confirm this in the present survey,

Japanese patients with HLA-DR2 have been reported to

have a lower frequency of concurrent autoimmune disease

[17]. More detailed study is needed to elucidate the asso-

ciation between HLA-DR2 and the clinical features of

AIH.

Immunosuppressive therapy for AIH patients with a

definitive diagnosis was recommended by the Japanese

treatment guideline [8]. Although both corticosteroid and

azathioprine were proposed as basic immunosuppressants

by the American Association for the Study of Liver Dis-

eases in 2010 [18], corticosteroid alone or in combination

with UDCA is the basic treatment for AIH in Japan

because azathioprine is not covered by National Health

Insurance in Japan. The frequencies of patients with AIH

treated with prednisolone (present 80.6 % vs 74.5 % in

2009) and the efficacy of prednisolone (present 97.7 % vs

93.7 % in 2009) were both increased compared with those

in the nationwide survey in 2009, whereas the initial

dosage of prednisolone was similar to that in the

Table 5 Characteristics of autoimmune hepatitis patients with acute hepatitis and chronic hepatitis

Variable Acute hepatitis (n = 171) Chronic hepatitis (n = 1160) P

Age at diagnosis (years) 58.1 ± 15.3 59.8 ± 13.4 0.943

Female 87.0 % (147/169) 86.9 % (1003/1154) 0.981

Laboratory data

AST (U/L) 579 (263–873) 176 (81–458) \0.005

ALT (U/L) 663 (321–1086) 201 (88–527) \0.005

ALP (U/L) 490 (370–708) 409 (298–576) \0.005

c-GTP (U/L) 169 (105–307) 158 (82–267) 0.029

Total bilirubin (mg/dL) 9.4 (1.1–9.4) 1.0 (0.7–2.1) \0.005

IgG (mg/dL) 1828 (1510–2436) 2184 (1785–2780) \0.005

ANA titer 1:80 (1:40 to 1:320) 1:160 (1:80 to 1:640) \0.005

ASMA positivity 33.3 % (26/78) 37.4 % (65/174) 0.539

HLA-DR4 positivity 68.8 % (11/16) 62.5 % (40/64) 0.642

HLA-DR2 positivity 14.0 % (6/43) 3.7 % (4/108) 0.022

Treatment

Initial dosage of prednisolone (mg/day) 40 (30–45) 30 (30–40) \0.005

Maintenance dosage of prednisolone (mg/day) 5 (3–5.5) 5 (5–7) 0.102

Steroid pulse therapy 23.4 % (34/145) 10.1 % (74/733) \0.005

Relapse 29.4 % (35/119) 23.0 % (137/596) 0.134

Basic histological findings

Interface hepatitis grade 0/1/2 29/41/90 24/255/822 \ 0.005

Portal inflammation grade 0/1/2 16/43/104 21/265/796 0.002

Plasma cell infiltration grade 0/1/2 18/67/60 112/392/531 0.037

Fibrosis grade 0/1/2/3 70/54/20/8 55/376/374/225 \0.005

Bile duct injury 22.1 % (32/145) 27.9 % (275/986) 0.141

Hepatocyte rosette formation 37.9 % (50/132) 39.2 % (334/851) 0.764

Lobular necrosis/inflammation grade 0/1/2 9/31/118 92/416/527 \0.005

Centrilobular necrosis 64.5 % (80/124) 30.7 % (222/722) \0.005

Emperipolesis 21.7 % (18/83) 12.2 % (53/433) 0.022

Fatty change 11.0 % (18/163) 18.3 % (200/1090) 0.021

The data are expressed as the median with the interquartile range in parentheses for continuous variables and as the percentage with the number

in parentheses for categorical variables

ALP alkaline phosphatase, ALT alanine aminotransferase, ANA antinuclear antibody, ASMA, anti-smooth muscle antibody, AST aspartate

aminotransferase, c-GTP c-glutamyl transpeptidase, HLA human leukocyte antigen, IgG immunoglobulin G
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nationwide survey in 2009. The rate of administration of

azathioprine was also slightly increased from 5.6 to 8.7 %.

These results may be attributed to a broad understanding of

immunosuppressive therapy for AIH. Moreover, steroid

pulse therapy was frequently performed in AIH patients

with higher activity or acute hepatitis. The efficacy of pulse

therapy in patients with AIH should be evaluated in the

future. Only few patients were treated with UDCA alone or

had no treatment. The various treatments mentioned for

patients with AIH reflect a broad spectrum of AIH.

Complications are serious problems in AIH because

they affect treatment and prognosis. The frequencies of

concomitant autoimmune diseases and malignancies were

quite similar to those in the nationwide survey in 2009. A

previous mega survey showed that hepatocellular carci-

noma developed in 5.1 % of patients with AIH in Japan

[19]. The reason for the high frequency of malignancy in

male patients is unknown, however, alcohol intake or

smoking may be associated with the finding. Concomitant

malignancy, including hepatocellular carcinoma, should

always be considered, especially in patients with risk fac-

tors such as cirrhosis, old age, and alcohol intake.

There are some limitations of this survey. First, the

revised or simplified AIH score could not be evaluated

because of some missing values and questionnaires without

scoring. However, the questionnaires were sent to liver

specialists, and, thus the results of the present survey reflect

patients with a diagnosis of AIH. Second, basic liver his-

tological findings may not be enough. As mentioned above,

acute hepatitis in the present survey actually contained both

acute hepatitis and acute exacerbation. Patients with acute

hepatitis in the present survey included those with histo-

logical findings of chronic active hepatitis, such as portal

inflammation with interface hepatitis and fibrosis. More-

over, emperipolesis was less often evaluated than other

classic basic findings of AIH. A histological definition of

acute hepatitis and improved skills of pathologists for

evaluation of emperipolesis will solve these problems in

the future. Third, the incidence and prevalence of AIH in

Japan could not be determined from this survey. Despite a

narrow region of Japan being studied, increases in the

incidence and prevalence of AIH have recently been

reported [20]. Annual registration of all AIH patients in

Japan will be needed to elucidate the precise incidence and

characteristics of AIH.

In conclusion, the characteristics of AIH have changed

in the relatively short term in parallel with a proposal for

diagnostic criteria and understanding of new clinical and

histological findings. The present nationwide survey

showed that AIH patients with an acute presentation have

clinical features different from those of patients with

chronic hepatitis in Japan.

Table 6 Comparison of clinical characteristics of autoimmune hepatitis between Japan and other countries

Variable Japan (present) USA (whites) [10] Netherlands [11] Israel [12] Korea [13]

Year reported 2016 2012 2014 2013 2012

Number of cases 1672 146 1313 100 343

Female sex (%) 87.1 79.5 77.7 95.0 88.0

Average age at diagnosis (years) 60.0 49.4 43 (males)/48 (females) 47.9 52.8

Laboratory data

AST (U/L) 177 (77–497)a 56.4 (45.8–67.0)b – 402.2 (323.4)d 313.5 (373.3)d

ALT (U/L) 197 (79–543)a 56.9 (47.0–66.8)b 299 (10–6667)c 517.0 (387.6)d 284.1 (390.3)d

Total bilirubin (mg/dL) 1.1 (0.7–2.6)a 1.8 (1.3–2.3)b – 1.4 (3.4)d 4.5 (6.8)d

IgG (mg/dL) 2168 (1759–2793)a 1688 (1479–1896)b 2200 (600–4200)c – 2356 (980)d

ANA positivity (%) 90.7 53.5 53 91.0 94.2

ASMA positivity (%) 40.9 32.2 52 55.0 23.0

Histological findings

Acute hepatitis (%) 11.7 – – – –

Chronic hepatitis (%) 79.6 – – – –

Cirrhosis (%) 6.7 30.1 12 22.3 5.4

Hepatocellular carcinoma (%) 1.8 2.7 1.0 – –

ALT alanine aminotransferase, ANA antinuclear antibody, ASMA anti-smooth muscle antibody AST aspartate aminotransferase, IgG

immunoglobulin G
a Median with interquartile range in parentheses
b Mean with 95 % confidence interval in parentheses
c Median with range in parentheses
d Mean with standard deviation in parentheses
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