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Table 2 The baseline characteristics of the patients with primary biliary cirrthosis and autoimmune hepatitis (PBC-AIH) ovetlap,

PBC and ATH
PBC-AIH overlap PBC AlH
(n=33) (n=289) (n=44)
Sex, M/F 2/31 10/79 5/39

Age (year), mean £ §D (min-max)
Mean follow-up (years), mean + SD (min-max)
Presence of other autoimmune diseases

The patient (yes/no)

Family members (yes/no/unknown)
BMI, mean + SD (min-max)
Presence of any symptom (yes/no)
AST (IU/L), median (min-max)
AIT (IU/L), median (min-max)
ALP (IU/L), median (min-max)
GGT (IU/L), median (min-max)
Albumin (g/dL), median (min-max)
Total bilirubin (mg/dL), median (min-max)
IgG (mg/dL), median (min-max)
IgM (mg/dL), median (min-max)

AMA (positive/negative)

ANA or SMA (positive/negative)

54.6+11.9 (34-84)*
6.1£5.2 (0.3-16.3)

9/24

1/24/8

23.0%4.0 (17.6-34.4)
10/23*

155 (33-1171)**
230 (23-1490)**
579 (171-6866)t
203 (30-1161)tt
3.9 (1.8-4.8)

1.15 (0.3-20.5)
2516 (1260-5150)**
395 (71-2340)**t+
29/4tt

29/4%*

59.94 11.9 (29-91)
5.3+4.6 (0.0-18.1)

18/71

N/A

N/A

13/76

42 (19-298)

45 (14-307)
490 (170-1659)
182 (21-2160)
4.0 (2.6-4.7)
0.70 (0.2-3.2)
1550 (949-2490)
271 (84-1058)
80/9

51/38

58.4 % 15.0 (16-79)
8.0 % 6.5 (0.0-22.8)

10/34

N/A

N/A

9/35

202 (18-856)
287 (21-973)
352 (198-962)
67 (22-265)
3.9 (2.2-4.6)
1.30 (0.2-24)
2786 (1065-6420)
221 (65-576)
4/40

43/1

N/A, not applicable.

*Values significantly different from patients with PBC; *P < 0.05, **P < 0.01.

tValues significantly different from patients with AIH; 1P < 0.05, tTP<0.01.

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AMA, anti-mitochondrial antibodies; AST, aspartate aminotransferase; BMI,
body mass index; GGT, gamma-glutamyltranspeptidase; SD, standard deviation; SMA, smooth muscle antibody.

0.3 £0.7 and 1.5+ 0.9, respectively. The grades of three
PBC-like features, bile duct injury, bile duct loss and
atypical ductular reaction, were 1.4+ 1.0, 0.9 £ 0.9, and
0.9 £ 0.9, respectively (Table 4). Thus, interface hepati-
tis was the most remarkable histological finding in PBC-
ATH overlap cases, followed by plasma cell infiltration
and bile duct injury. The superiority of AIH-like features
such as interface hepatitis compared to PBC-like features
was also confirmed by the analyses of necroinflamma-
tory activities (Fig. 1a,b). The mean of CA and HA were
1.27 £0.98 and 2.27 £ 0.67, respectively, and thus the

Table 3 Interpretation of the revised International
Autoimmune Hepatitis Group (IATHG) aggregate scores at
post-treatment

AMA AMA
positive: —4 negative: £0
Not ATH 6 0
Probable AIH 19 11
Definite AIH 8 22

HA score was significantly higher than the CA score
(P < 0.001).

Treatment and prognosis

Initial treatment regimens in 33 patients with PBC-AIH
overlap is shown in Table 5. As an initial treatment
regimen, UDCA monotherapy or UDCA+bezafibrate
were administered in 16 patients, and corticosteroids
were initially chosen without UDCA in six patients
and with UDCA in 10 patients. The initial treatment
included UDCA in 26 patients and corticosteroids in 16,
respectively. During the follow-up period, corticoster-
oids had been added to UDCA in seven patients in
whom the initial treatment was UDCA monotherapy,
and, by contrast, UDCA had been added to corticoster-
oids in four patients in whom corticosteroids mono-
therapy was selected as an initial treatment regimen.
Thus at the end of the follow-up period, corticosteroids
with and without other drugs were used in 23 patients
out of 32 patients (72%) with clear history of treatment
regimens, while nine patients did not require corticos-
teroids treatment (Table 5). These therapeutic regimens
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Table 4 Histopathological findings of primary biliary cirrhosis and autoimmune hepatitis (PBC-AIH) overlap

ATH features findings Grade n PBC features findings Grade n
Interface hepatitis Bile duct injury
0 1 0 6
1 7 1 14
2 15 2 8
3 10 3 5
Mean + 8D 2.0+0.8 Mean + 8D 14+1.0
Rosette formation Bile duct loss
0 25 0 14
1 6 1 11
2 1 2 6
3 1 3 2
Mean + 8D 0.3+0.7 Mean £ SD 0.9+£0.9
Plasma cell infiltration Atypical ductular reaction
0 3 0 14
1 16 1 11
2 8 2 6
3 6 3 2
Mean *+ 8D 1.5+0.9 Mean £ SD 0.9+0.9

achieved no deterioration of liver function without
any symptom in 30 patients, including nine patients
only with UDCA monotherapy or UDCA+bezafibrate
(Table 5). In two patients, in both of which combina-
tion therapy of UDCA and corticosteroids were
administered, deterioration of liver function as well as
development of symptoms were observed; jaundice in
one and hepatic encephalopathy in one. Nevertheless,
although one female patient died due to ovarian cancer,
neither liver-related death, nor liver transplantation had
been noted during the follow-up period.

Application of Paris criteria and simplified
IAIHG scoring system for diagnosis of
AlH features to the training set of
PBC-AIH overlap

We randomly divided the 33 PBC-AIH overlap cases
into two groups; training set (n= 17) and validation set
(n=16). There was no significant difference in each
value between two sets (Table 6). Then, we applied two
criteria, Paris criteria’” and the simplified IAIHG scoring
system,” which have been frequently used for diagnosis
of PBC-AIH overlap, to the training set. In Paris criteria,
two out of three items: (i) serum ALT levels >5xULN;,
(ii) serum IgG levels >2xULN or anti-smooth muscle
antibody (SMA) positive; and (iii) moderate or severe
periportal or periseptal lymphocytic piecemeal necrosis,

© 2011 The Japan Society of Hepatology

are needed to fulfill ATH features.'” In 17 patients in the
training set, the number of patients who met 0, 1, 2, and
3 items was O, 1, 9, and 7, respectively, and thus 16 out
of 17 (94%) met at least two items and were defined;j as
having AIH features using Paris criteria (Table 7).
However, among four patients who did not require cor-
ticosteroids therapy, three were diagnosed as having
ATH features using Paris criteria (Table 7). The sensitiv-
ity and specificity of Paris criteria for prediction of neces-
sity of corticosteroids treatment was 92% and 25%,
respectively.

On the other hand, the simplified IAIHG scoring
system included four items; detectable autoantibodies,
serum IgG level, liver histology and absence of viral
hepatitis. In the current study we adopted the HA scores
as liver histology. Since serum IgG at presentation was
missing in one patient in the training set, we applied the
simplified scoring system to the 16 patients in the train-
ing set. The simplified scores in 16 patients ranged from
4 to 8, and 13 out of 16 patients (81%) were diagnosed
as having AIH features using the simplified scoring
system (Table 7). Meanwhile, among four patients who
did not need corticosteroids administration, only one
patient was diagnosed as AIH (Table 7), and thus the
sensitivity and specificity of simplified scoring system
for prediction of requirement of corticosteroids was
92% and 75%, respectively, the latter being higher than
that of the Paris criteria.
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Figure 1 The distribution of necroinflammatory activities, the
CA (cholangitis activity) score (a) and the HA (hepatitis activ-
ity) score (b) in 33 primary biliary cirrhosis and autoimmune
hepatitis (PBC-AIH) overlap cases. The mean of the CA score
and the HA score were 1.27 £ 0.98 and 2.27 + 0.67, respec-
tively, and the HA score was significantly higher than the CA
score (P<0.001).

Application of simplified IAIHG scoring
system for diagnosis of AlH features to the
validation set of PBC-AIH overlap and
PBC/AIH alone

Therefore we applied the simplified scoring system to
the validation set of PBC-AIH overlap, as well as patients
with PBC or AIH alone, and the results are shown in
Table 8. Among 16 patients in the validation set, 11 and
five patients were diagnosed as AIH and not ATH using
the simplified scoring system, respectively, and the sen-
sitivity and specificity for corticosteroid use was 91%
and 80%, both of which were supposed to be equally

PBC-AIH overlap and corticostreroid 883

satisfactory and acceptable. In 44 patients with AIH
alone, 38 patients (86%) were diagnosed as having AIH.
The number of patients with corticosteroid use in the
follow-up period was 35, and the sensitivity and spedi-
ficity for corticosteroid use was 94% and 44%. By con-
trast, only three patients in 89 patients with PBC (3%)
were considered to have the AIH feature using these
criteria.

DISCUSSION

N THIS RETROSPECTIVE study, we enrolled patients

with PBC-AIH overlap as much as possible with a
nation-wide scale in Japan and first aimed to describe
clinical features of them. Among 1081 PBC and 597 ATH
patients from eight referral centers in Japan, we identi-
fied 33 PBC-AIH overlap cases followed up 6.1 years on
average with clinical, biochemical, immunological and
histological dataset at diagnosis as well as information
about treatment and prognosis. The number of 33 is
quite large compared to other similar studies published
in this decade,*1181921-2326-28 ap( this is an advantage
of the current study. It seems that clinical, biochemical
and immunological features of PBC-AIH overlap col-
lected in this study are comparable to those in previous
studies,'#1618-232628 Eor instance, mean age at presenta-
tion was 50-55 years except for two studies {41 and
44 years),'?* marked female predisposition, elevation
of serum ALT/AST levels, presence of various autoanti-
bodies (AMA/ANA/SMA), and absence of viral markers.
In addition we included patients with PBC or ATH alone
as controls in this study, 89 PBC and 44 AIH patients.

Table 5 Treatment regimens for thirty three primary biliary
cirrhosis and autoimmune hepatitis (PBC-AIH) overlap at pre-
sentation and at the end of follow-up

Initial At the end of
treatment follow-up
UDCA monotherapy 15 8
UDCA + bezafibrate 1 1
Corticosteroids monotherapy 6 2
UDCA + corticosteroids 8 16
UDCA + corticosteroids + 1 1
azathioprine
UDCA + corticosteroids + 1 4
bezafibrate
Unknown 1 1
Including UDCA 26 30
Including corticosteroids 16 23

UDCA, ursodeoxycholic acid.
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Table 6 The baseline characteristics of the patients with primary biliary cirrhosis and autoimmune hepatitis (PBC-AIH) overlap;

training set and validation sett

Training set (n=17) Validation set (n=16)

Sex, M/F

Age (year), mean + SD [min-max]

Mean follow-up (years), mean * SD [min-max]

Presence of other autoimmune diseases
The patient (yes/no)
Family members (yes/no/unknown)

BMI, mean + SD [min-max]

Presence of any symptom (yes/no)

AST (IU/L), median[min-max]

ALT (IU/L), median{min-max]

ALP (IU/L), median[min-max]

GGT (IU/L), median[min-max]

Albumin (g/dL), median[min-max]

Total bilirubin (mg/dL), median[min-max]

IgG (mg/dL), median[min-max]

IgM (mg/dL), median[min-max]

AMA (positive/negative)

ANA (positive/negative)

0/17
55.1+12.5 [34-77]
6.1%5.0 [0.3-14.6]

2/14
54.1+11.5 [38-84]
6.0 5.5 [0.3-16.3]

5/12 4/12

0/12/5 1/12/3

22.8 4.5 [18.3-34.4] 23.2+3.6 [17.6-32.2]
6/11 4/12

314 [44-1171] 146 [33-753]

343 [42-1490] 202 [23-1127]

539 [197-6866] 607 [171-2220]

204 [33-1161] 152 [30-759]
4.0 [2.6-4.5] 3.9 [1.8-4.8]
1.20 [0.3-20.5] 1.10 [0.5-8.5]

2217 [1645-3950]
381 [71-2340]
14/3

15/2

2765 [1260-5150]
397 [129-2058]
15/1

14/2

tThere was no significant difference in each value between training and validation sets.

The comparison among PBC, AIH, and PBC-AIH
overlap suggested similar characteristics of PBC-AIH
overlap as previously reported; higher AST/ALT/IgG
compared to PBC, and higher ALP/GGT/IgM compared
to AIH-19,21,23

Although liver histology at diagnosis of PBC-AIH
overlap was not intensively analyzed in previous
studies, we in the current study were able to examine
liver histology of all PBC-AIH overlap at presentation in
detail. We demonstrated that AIH-like histological find-
ings such as interface hepatitis were more dominant
compared to PBC-like features. Indeed previous reports
have shown that prevalence of interface hepatitis was

Table 7 Application of Paris criteria and the simplified scoring
system for diagnosis of autoimmune hepatitis (AIH) features
and corticosteroids use to the training set

Paris Simplified

Yes No Yes No

Overlap; training set 17+ 16 1 13 3
Corticosteroids (+) 124 11 1 11 1
Corticosteroids (-) 4 3 1 1 3

11 In one patient categorized in “corticosteroids (+)", serum IgG
level was missing and simplified score was not calculated.
#2 The information about treatment was missing in one patient.

® 2011 The Japan Society of Hepatology

reported to be high, 69%, 92%,” and 93%,'® which
were coincident with our results (97%). In addition we
have shown that the scores of AIH-like histological fea-
tures as well as the HA score were significantly elevated
compared with those of PBC-like features (Table 4) and
the CA score (Fig. 1a,b). The superiority of ATH-like fea-
tures of liver histology in PBC-ATH overlap cases has not
been clearly demonstrated previously. Presumably this
is because of presence of AMA for diagnosis of PBC, and
by contrast, lack of specific markers for diagnosis of ATH.

Table 8 Application of the simplified scoring system for diag-
nosis of autoimmune hepatitis (AIH) features and corticoster-
oids use to the validation set, primary biliary cirrhosis (PBC)
and AIH

Simplified

Yes No

Overlap; validation set 16 11 5
Corticosteroids (+) 11 10 1
Corticosteroids {-) 5 1 4
ATH 44 38 6
Corticosteroids (+) 35 33 2
Corticosteroids (—) 9 5 4
PBCt 89 3 86

tNo patients with PBC were administered corticosteroids.
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We could assume that clinicians tend to depend on the
presence of AMA for diagnosis of PBC features, and
depend on histological findings more intensely for diag-
nosis of AIH features.

We are of course aware that, however, incusion/
diagnostic criteria for PBC-AIH overlap are the most
challenging problems to be discussed in the current
study as well as in other studies describing PBC-AIH
overlap. We tentatively adopted the “modified” revised
IAIHG scoring systems, i.e. with dismissal of negative
allocation of AMA positivity as —4, and 1 and 3 cases in
the training set were not diagnosed as PBC-AIH overlap
using Paris criteria and the simplified scoring system,
respectively (Table 7). It should be kept in mind that
PBC-AIH overlap has not been precisely defined and
numbers of controversies on the etiopathogenesis still
remain to be solved. A recent position statement from
the TAIHG clearly indicated that the definition of diag-
nostic criteria for overlap conditions could only be arbi-
trary, and patients with overlapping features were not
considered as being distinct diagnostic entities.”® We
partly agree with this statement, and do not aim in this
study to seek which diagnostic criteria are effective for
establishing the diagnosis of PBC-AIH overlap. Never-
theless, we believe that treatment guidelines or ration-
ales for corticosteroids use in PBC-AIH overlap are
absolutely required in the clinical setting, although the
position statement remarked that combination therapy
of UDCA and immunosuppressive drugs was not
evidence-based.” It has been frequently demonstrated
by several dinical studies that some patients with
PBC-AIH overlap may benefit from combination
therapy, %2263 and in spite of the apparent efficacy of
corticosteroids clinicians are usually reluctant to admin-
ister corticosteroids to their patients due to several well-
known adverse effects which could be very serious in the
long run. Therefore, our aim in this study is to address a
rationale for corticosteroids administration in patients
with “indefinitely” defined PBC-AIH overlap.

Although the follow-up period of the enrolled
patients was 6.1 years and not sufficiently long, the
prognosis of these 33 patients were excellent without
any liver-related death or transplantation. Thus, we
assumed as a working hypothesis that all treatment
strategies for these patients were ideal and correct, and
retrospectively sought which diagnostic criteria, Paris
criteria and the simplified criteria, would well identify
those who later required corticosteroids therapy using
clinical parameters at presentation. In this regard, Paris
criteria identified 16 out of 17 patients in the training set
as having AIH-features but three out of 16 did not

PBC-AIH overlap and corticostreroid 885

required corticosteroids therapy, and therefore it seems
that “overdiagnosis” was raised using Paris criteria. The
sensitivity and specificity for corticosteroids use were
92% and 25% with Paris criteria, the latter being very
low and not acceptable. On the other hand, “overdiag-
nosis” was relatively suppressed using the simplified
scoring system, and the sensitivity and specificity were
92% and 75%; the sensitivity was comparable and the
specificity was elevated compared to Paris criteria. In the
validation set, the sensitivity and specificity of the sim-
plified scoring system for corticosteroid use was 91%
and 80%, both of which were equally satisfactory and
acceptable. We assume that the improved specificity
using the simplified criteria is partly explained by the
fact that the simplified scoring system was originally
designed for early diagnosis of ATH, which allows dini-
cians to start treatment with immunosuppressive drugs
earlier.”” In other words the simplified scoring system
was beneficial for selection of patients requiring immu-
nosuppressive drugs, and therefore may be also effective
to identify patients who need corticosteroids adminis-
tration among the cohort enrolled in the current study.
Additionally, it is of note that the “overdiagnosis” of
patients with PBC alone as indicated for corticosteroid
use is preventable. Only three patients in 89 patients
with PBC (3%) were considered to have AIH feature
using this criteria. Although the specificity for corticos-
teroid use in patients with AIH alone appears to be low
(44%), this is because corticosteroids had not been
administered to some patients with AIH in our cohort,
in whom indications of corticosteroids were surely
present, due to various clinical reasons.

In conclusion, we performed a nation-wide retrospec-
tive study for description of PBC-AIH overlap, and
addressed a rationale for corticosteroids administration
basically consisting of the simplified scoring system for
ATH. Clearly a large scale prospective study is warranted
to investigate the usefulness of this strategy in the future.
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Abstract

Background/Aims: Although the outcome of autoimmune hepatitis (ATH) is
generally good, the natural course and likelihood of progression to cirrhosis
or hepatocellular carcinoma (HCC) remain undefined, and may vary by
region and population structure. Our aims were to evaluate risk factors that
contribute to poor outcome and particularly development of HCC in a pro-
spective multicentric cohort study of ATH. Methods: The study group com-
prised 193 Japanese patients with ATH who were prospectively followed up at
annual intervals between 1995 and 2008. The mean follow-up period was
8.0 = 4.5 years. Results: Twenty-one (10.9%) patients had cirrhosis at pre-
sentation and a further 15 (7.8%) developed cirrhosis during the follow-up
period. Survival rates were 94.2% at 10 years and 89.3% at 15 years. HCC
was diagnosed in seven of the 193 patients. The presence of cirrhosis at pre-
sentation was a risk factor for HCC according to a Cox proportional hazard
model, and the HCC-free survival rate was significantly lower in those with
cirrhosis compared to those without cirrhosis according to Kaplan—Meier
analysis. Conclusions: Although the outcome of ATH is as good if not better
among Japanese than for other populations, there was an increased risk of
HCC in these patients. Cirrhosis at presentation was predictive of develop-

ment of HCC in ATH in Japan.

Autoimmune hepatitis (AIH) is a chronic inflammatory
disorder, dependent in part on autoimmune reactivity,
that can cause cirrhosis and end-stage liver disease
(1, 2). Current descriptions of features of ATH, derived
mostly from Caucasian patients, cite a generally good
outcome with 10- and 20-year survivals more than
80% (3). Similarly, the outcome among Japanese
patients with ATH is generally good with a 10-year sur-
vival rate reported as 90% (4). In general, the natural
history and course of AIH are largely defined by the
degree of inflammatory activity at the onset of disease
and the presence or development of cirrhosis (5). Hepa-
tocellular carcinoma (HCC) complicating AIH is
reported (6) but occurs rarely among Caucasian popula-
tions secondary to ATH (7): the true incidence remains
uncertain and factors contributing to development of
HCC in ATH are not fully elucidated. To better under-
stand the natural history and outcome of AIH, and to
establish comparisons of ATH among Japanese and Cau-
casian patients, a nation-wide multicentre cohort study
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was developed, and herein, we describe the clinical pre-
sentation, course and efficacy of treatment of 193 con-
secutive AIH patients enrolled in the Japanese National
Hospital Organization (NHO)-AIH register. We partic-
ularly assessed risk factors for a fatal outcome and devel-
opment of HCC.

Patients and methods
Study population

There were 212 patients initially enrolled in the register
of the Japanese National Hospital Organization (NHO)
liver-network study, contributed to medical facilities in
Japan. Of these 212 patients, 193 were retained and pro-
spectively followed between 1995 and 2008 as a multi-
centre cohort population. All patients satisfied the 1999
revised criteria of International Autoimmune Hepatitis
Group (IATHG) for a diagnosis of definite (114 cases) or
probable (79 cases) AIH (8). Patients were excluded
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from study if there was histological evidence of cholan-
gitis or non-alcoholic steatohepatitis. Also, patients who
were positive for hepatitis B virus (HBV)-surface anti-
gen (HBsAg) or hepatitis C virus (HCV)-RNA were
excluded and other causes of liver disease, such as excess
alcohol, or drugs had been excluded by appropriate his-
tory and investigations. The study protocol was
approved by the Ethics Committees of all institutes.

Clinical and histological assessments

Follow-up assessments were made at annual intervals.
Standard laboratory tests of liver inflammation and
function were measured at each assessment. Liver tissue
from percutaneous biopsy performed at the referring
facility was available for the majority of the patients at
the time of entry (143/193, 74.1%) and at subsequent
follow-up examination for some (39/193, 20.2%). The
histological variables examined included degree of fibro-
sis (0; absent, 1; expansion of fibrosis to parenchyma, 2;
portal-central or portal-portal bridging fibrosis, 3; pres-
ence of numerous fibrous septa, 4; multi-nodular cir-
rhosis). The histological diagnosis of cirrhosis required
loss of normal lobular architecture, reconstruction of
hepatic nodules and presence of regenerative nodules
(9). Biopsy samples from AIH patients developing to
HCC were examined in a blinded fashion by a dedicated
pathologist (MI). Anti-nuclear antibodies (ANA) and
smooth muscle antibodies (SMA) were measured by
indirect immunofluorescence on HEp-2 cell respectively
and cut-off titres for positivity were 1:40. Clinical
relapse was defined as an increase of serum ALT levels to
beyond three-fold of the upper limit of normal range
(ULN) (10). Asymptomatic patients or patients with
lower serum aminotransferase, total bilirubin or IgG
were managed with ursodeoxycholic acid (UDCA) ther-
apy alone, which was demonstrated to be effective in
Japanese patients with type I autoimmune hepatitis (11).

Variables at study entry

Demographic and other characteristics of the 193
retained patients were recorded as a data-base at the ini-
tial assessment. Data included gender, age at diagnosis,
time of onset of symptoms or other evidence of liver
disease, markers of infection with hepatitis viruses HBV
and HCYV, alcohol intake, coexisting autoimmune dis-
eases, serum levels of ALT, AST, alkaline phosphatase
and bilirubin, platelet count and prothrombin time.

Occurrence of hepatocellular carcinoma

Abdominal ultrasound and serum alpha-fetoprotein
determinations were performed annually. Viral hepatitis
was excluded by testing for HBsAg and HCV-RNA
by polymerase chain reaction (PCR). Subjects with
antibodies to HCV were subsequently screened
for HCV-RNA using nested PCR. A diagnosis of HCC

Migita et al,

was made based on the typical patterns on imaging
studies, such as early-phase hyperattenuation and late-
phase hypoattenuation by dynamic computerized
tomography, magnetic resonance imaging and finally,
by ultrasonography-guided tumour biopsy.

Statistical analysis

For quantitative data, analysis was performed using a
Mann-Whitney test for comparison of two independent
groups. Differences in proportions were analysed by the
Fisher’s exact test when the number of subjects was <5,
and the chi-squared test for 2 X 2 tables when the num-
ber of subjects was >5. Prognostic factors for HCC were
analysed using the univariate and multivariate Cox pro-
portional hazard model with SPSS software (Chicago,
Illinois, USA). The P-values of entering variables for
multivariate Cox proportional hazard model were <0.1.
Survival, related to follow-up time, was analysed using
the Kaplan—Meier method and compared using the log-
rank test. A value of P < 0.05 was considered statisti-
cally significant.

Results
Baseline data at entry

Of the original 212 recruited patients registered as ATH,
19 were excluded from analysis owing to loss of follow-
up (Fig. 1). The retained 193 were considered eligible
for the study. Table 1 presents the demographic data for
the cohort at entry. The age at diagnosis ranged from 16
to 84 years (mean, 56.6 = 13.9 years), greater than that
in earlier studies on Caucasian patients, and female
patients predominated (91.7%). In 51 patients (26.4%)
there was concurrent symptomatic autoimmune disease,
notably Hashimoto thyroiditis in 11, rheumatoid arthri-
tis in 20, systemic lupus erythematosus in 6, Sjogren’s
syndrome in 14 and systemic sclerosis in 2. Regarding
tests for autoantibodies, data for SMA were lacking in
105 and for ANA in 5. Of those tested, 158 (84.0%) gave
positive tests (titre >1:40) for ANA and 36 (40.9%) for
SMA. Regarding treatment, 144 patients (74.6%) had
been treated with prednisolone, and 43 (22.3%) with ur-
sodeoxycholic acid alone. Relapse occurred in 47
(24.4%) during the follow-up period.

Patient outcome and survival

Seven patients (3.6%) died as a result of complications
of ATH. Liver-related death (HCC 2, ruptured oesopha-
geal varices 1, hepatic failure 1) was confirmed in four
AIH patients with cirrhosis at presentation (19.0%), one
patient (hepatic failure) who subsequently developed
cirrhosis during follow-up (6.7%) and one patient
(fulminant hepatitis) without cirrhosis during the fol-
low-up period (Fig. 1, Table 2). The overall survival in
the ATH patients is shown in Figure 2. The calculated
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Fig. 1. Flow diagram of patient selection and clinical outcome of autoimmune hepatitis (AlH) patients in the present cohort study. C; cirrho-
sis, HCC; hepatocellular carcinoma.

Table 1. Baseline characteristics of AlH patients

n=193

Gender (male/female)

Mean age at presentation

16/177
56.6 + 13.9(16-84)

(years)
Mean age
Age > 60year 98 (50.8%)
Age<60year 95 (49.2%)

Other autoimmune diseases

Mean follow-up (years)

Baseline Labaoratory Values

51(26.4%)
8.0 £4.5(0.1-21)

AST (<401U/L) 392.00 £ 450.65 (29-2718)
ALT (<40IU/L) 408.55 + 421.21(18-2020)
ALP (<112U/D) 453.18 + 270.04 (112-2135)

Bilirubin (mg/dl)
Albumin (3.5-5.0g/L)
I9G (500~1300mg/d)
Platelets (15-40x10%pl)

ANA+ (> 1:40)

SMA+ (> 1:40)
Cirrhosis at presentation
Received treatment

3.95 £ 5.66(0.27-31.8)

3.76 £ 0.61(2.00-5.10)

2517.49 £ 913.43 (210.2-5221)

19.25 = 8.02 x 10 (2.00-57.00
x 0%

158/188 (84.0%)

36/88 (40.9%)

21(10.9%)

Mean PSL (mg/day) 28.71 £ 72,98 (0-1000)
PSL>20mg 126 (65.3%)
PSL alone 100 (51.8%)
PSL+UDCA 42 (21.8%)
PSL+Aza 2(1.0%)
UDCA alone 43(22.3%)

Relapse 47 (24.4%)

ALP, alkaline phosphate; ALT, alanine aminotransferase; ANA, anti-
nuclear antibody; AST, aspartate aminotransferase; Aza, azathioprine;
PSL, prednisolone; SMA, anti-smooth muscle antibody; UDCA, ursode-
oxy cholic acid.

Liver International (2011)
© 2011 John Wiley & Sons A/S

Table 2. Fatal outcome of patients with type 1 autoimmune hepa-
titis

Cirrhosis Developed  No
at entry cirrhosis cirrhosis
(n=21 (n=15) (n = 157)
Deaths (n) 5 2 5
Liver-related 4 1 1
HCC 2 0 0
Ruptured 1 0 0
oesophageal
varices
Fulminant hepatitis 0 0 1
Liver failure 1 1 0
Non-Liver-related 1 1 4
CVA 0 0 3
Lymphoma 0 1 0
Lung cancer 0 0 1
Interstitial 1 0 0
pneumonia

Follow-up after 10.0+48 43+39 NA

cirrhosis (year)

Total follow-up (year) 100+48 95+46 7.6+4.4

Note: Numbers in parentheses represent percentages. Data are
expressed as mean £ SD.
HCC, hepatocellular carcinoma; CVA, ¢ erebrovascular accident.

survival for the entire cohort was 94.2% at 10 years and
89.3% at 15 years.

Development of HCC

Hepatocellular carcinoma was diagnosed in as many as
seven of the 193 (3.6%) patients with AIH, in five
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Fig. 2. Survival curve of Japanese patients with AlH. The 10-year
survival was 94.2% and 15-year survival was 89.3%.

female patients (2.6%) and in two male patients (1.0%).
The mean age at diagnosis was 62.0 = 10.5 years (range,
43-73 years; median 65 years). Of the seven patients
who developed HCC, five had antecedent cirrhosis

Table 3. Clinical features of 7 patients who developed HCC

Migita et al.

(mean duration of cirrhosis, 9.0 + 3.5 years; range,
4-12 years; median 11 years); two who developed HCC
did not have antecedent cirrhosis (Fig. 1). Two patients
with cirrhosis and HCC died within 2 years after the
diagnosis of HCC and three were surviving at the last
follow-up. HCC developed in seven patients. Table 3
summarizes the clinical features, and outcome of these
HCC patients. At diagnosis of HCC, five patients had
cirrhosis and the remaining two patients did not pro-
gress to cirrhosis. Overall, four patients died, among
which two patients died of HCC, one of ruptured
oesophageal varies and one of interstitial pneumonia.
The mean survival time from HCC diagnosis was 3.2
+ 2.2 years in these four patients. The remaining three
patients still alive and the mean duration from HCC
diagnosis to the final surveillance was 5.0 + 1.3 years.
Initial clinical features and laboratory data at diagno-
sis of ATH were compared between patients with and
without HCC (Table 4). In patients who developed
HCC, the frequencies of the association with cirrhosis
were significantly higher. Also lower platelet counts,
total bilirubin and ALT were observed in the group with
HCC. Using time-dependent univariate analysis (Cox
proportional hazard model), the following variables at

Patient no Casel Case2 Case3 Cased Case5 Caseb Case7
Age at diagnosis (years) 72 60 73 43 55 65 66
Gender Female Female Female Female Male Male Female
Labo data at diagnosis
Platelet (/ul) 126000 196000 172000 94000 129000 135000 44000
AST/ALT (IU/ml) 244/86 102/55 140/107 57/44 95/185 100/159 80/66
Cirrhosis at presentation +) (—) ) (+) (+) (=) (+)
Liver histology at presentation
Grading A score NT NT A2 A2 A2 A2 A2
Staging F score NT NT F3 F4 F4 Fl F3
Other autoimmune diseases SLE RA +) Chronic (=) (=) (-)
thyroiditis
Initial treatments PSL30 pSL2.5 PSL30 PSL40 UDCAB00 PSL30 PSL30 mg/day
mg/day mg/day mg/day mg/day mg/day mg/day UDCA300
UDCA60 0 mg/day
mg/day
Age at HCC diagnosis (years) 84 72 79 54 67 71 70
Duration from AlH diagnosis 1.5 11.1 5.7 1.5 11.5 5.9 4.0
(years)
Cirrhosis at HCC diagnosis +) (-) - (=) (+) (=) +)
Labo data at HCC diagnosis
AST/ALT (IU/ml) 59/30 81/49 27/40 46/25 74/56 25/36 187/90
Treatments TACE Surgery TACE TACE TACE/RFA TACE TACE/PEIT
TACE
Survival (survival’ death) Death Survival Death Death Survival Survival Death
Cause of death HCC HCC Interstitial Ruptured
pneumonia oesophageal
varices
Survial time from HCC 2.0 year 6.1 year 1.4 year 6.4 year 4.5 year 40 year 3.0 year
diagnosis (years) (death) (alive) (death) (death) (alive) (alive) (death)

HCC, hepatocellular carcinoma; PEIT, precutaneous ethanol injection therapy; RA, rheumatoid arthritis; RFA, radio frequency ablation; SLE, systemic
lupus erythematosus; TACE, transcatheter arterial chemoembolization; UDCA, ursodeoxycholic acid.
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Table 4. Baseline characteristics of AlH patients with or without HCC

HCC in Japanese AlH patients

HCC (+) HCC (-)
n=7 n=186 P
Mean age
Age > 60year 5 93 0.235
Age<60year 2 93
Gender (male female) 215 14/172 0.106
Mean age at presentation (years) 62.0 £ 10.5(43-73) 56.4 = 14.0 (16-84) 0.321
Other autoimmune diseases 3(42.9%) 48 (25.8%) 0.271
Mean follow-up (years) 12.9+4.8(7-18) 7.9 + 4.4(0.1-21) 0.011
Baseline laboratory values
AST(<40IUL) 114.00 + 54.59 (57-224) 402 .44 + 455,67 (29-2718) 0.050
ALT (<40IUN) 100.29 = 53.65 (44-185) 420.15 + 424,62 (18-2020) 0.014=
ALP (<112IUL) 383.43 + 197.06 (135-679) 455,89 + 272.53 (112-2135) 0.611
Bilirubin (mg/dl) 0.74 £ 0.38 (0.3-1.5) 4,07 +£5.73(0.27-31.8) 0.015*
Albumin (3.5-5.0g/1) 3.66 + 0.60 (2.7-4.4) 3.77 + 0.61(2.00-5.10) 0.633
19G (500-1300mg/dl) 2842.43 + 1008.55 (1480-4280) 2504.64 + 910.22 (210.2-5211) 0.322
Platelets (15-40x 10/ul) 12.80 + 5.00 x 10%(4.40-19.60 x 10%)  19.51 +£8.02 x 10*(2.00-57.05 x 10% 0.015*
ANAH> 1:40) 6/7 (85.7%) 152/181 (84.0%) 0.690
SMA+( > 1:40) 0/2 36/86 (41.9%) 0.346
HCV Ab (+) 1(14.3%) 4(2.2%) 0.175
Cirrhosis at presentation 5(71.4%) 16 (8.6%) <0.0071**
Received treatment
Mean PSL (mg/day) 23.21 £ 15.46 (0-40) 28.92 * 74.30 (0-1000) 0.991
PSL > 220mg 5(71.4%) 117 (62.9%) 0.490
PSL aloilff 4 (57.1%) 89 (47.8%) 0.460
PSL+UDCA 2 (28.6%) 39(21.0%) 0.459
PSL+Aza o] 2(1.1%) 0.929
UDCA alone 1(14.3%) 37 (19.9) 0.584
Relapse 4(57.1%) 43 (23.1) 0.061
Liver biopsy specimen (n=5) (n=138)
available at presentation
Stage of fibrosis
FO 0 10(7.2%)
Fl 1(20.0%) 34 (24.6%)
F2 0 35 (25.4%)
F3 2 {40.0%) 31(22.5%)
F4 2{40.0%) 7(7.1%)
ALT (n=6) (n=164)
1year after first treatment 54.0 = 27.31(31-96) 44,7 £ 65.2 (6-521) 0.020%*

*P < 0.05; **P < 0.01.

ALP, alkaline phosphate; ALT, alanine aminotransferase; ANA, anti-nuclear antibody; AST, aspartate aminotransferase; Aza, azithioprine; PSL, pred-

nisolone; SMA, anti-smooth muscle antibody; UDCA, ursodeoxy cholic acid.

accession were associated with risk for HCC; male
gender (P = 0.033) and the presence of cirrhosis
(P = 0.002) at presentation (Table 5). By multivariate
Cox analysis, the presence of cirrhosis (Hazard ratio
11.47, 95% CI 2.13-64.60, P = 0.005) was associated
independently with risk for HCC (Table 6). These data
suggest that male patients and cirrhosis at the onset are
at particular risk for HCC.

HCC-free survival rates

Figure 3 presents Kaplan—Meier estimates for the cumu-
lative HCC-free survival rate, based upon the presence
or absence of cirrhosis at enrolment. The 15-year sur-
vival rate without HCC was 96.6% £2.7 in ATH patients
without cirrhosis, and 62.2% +13.9 in those with cirrho-

Liver International (2011)
© 2011 John Wiley & Sons A/S

sis. A log-rank test of the two curves showed a signifi-
cant difference in that the HCC-free survival rate of
ATH patients with cirrhosis was significantly lower than
that of those without cirrhosis (P < 0.0001).

Discussion

Autoimmune hepatitis is a chronic progressive liver dis-
ease caused by immune-mediated destruction of hepatic
parenchymal cells. Accurate diagnosis depends on a
combination of features scored as recommended by the
TATHG (8), with critical criteria including interface hep-
atitis histologically, hypergammaglobulinemia and char-
acteristic serum autoantibodies (1). The precise
pathogenic processes that lead to ATH are uncertain, but
likely depend on a genetic predisposition of the host to
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Table 5. Variables associated with increased risk factor for HCC (Univariate Cox proportional hazard model)
HCC
Characteristics Subgroup Yes{(n = No (n = 186) HR (95% Cl) Pvalue
Gender Male 2(28.6%) 14(7.5%) 6.058(1.151-31.869) 0.033
Age <50 1(14.3%) 51(27.4%) 0.325(0.039~2.707) 0.299
50-59 1(14.3%) 42 (22.6%) 0.496 (0.060-4.124) 0.517
>60 5(71.4%) 93 (50.0%) 3.617 (0.699-18.723) 0.125
Other autoimmune disease +) 3(42.9%) 48 (25.8%) 1.730 (0.386-7.750) 0.474
Cirrhosis at presentation (+) 5(71.4%) 16 (8.6%) 13.878 (2.670-72.142) 0.002
PSL (=) 1(14.3%) 55 (29.6%) 0.330(0.040-2.748) 0.306
1-19 mg/day 1(14.3%) 13(7.0%) 1.164 (0.138-9.827) 0.889
20-39 mg/day 4(57.1%) 60(32.3%) 3.352(0.750-14.994) 0.113
> 40 mg/day 1(14.3%) 57 (30.6%) 0.484 (0.058-4.053) 0.503
Relapse (+) 4(57.1%) 43 (23.1%) 3.789(0.848-16.936) 0.081

HCC, hepatocellular carcinoma; HR, hazard ratio; PSL, prednisolone.

Table 6. Multivariate analysis of predictive factor for HCC in AlH
patients (Cox proportional hazards model)

Variables P

HR (95% ClI)

2.572(0.472-14.008)
11.741 (2.134-64.602)

0.275
0.005

Male gender
Cirrhosis at presentation

Cl, confidence interval, HCC, hepatocellular carcinoma; HR, hazard
ratio.
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Fig. 3. Fifteen-year HCC-free survival for AlH patients with and
without cirrhosis at entry. Kaplan—-Meier survival curve comparing
HCC-free survival among patients with or without cirrhosis at base-
line. The 15-year HCC-free survival was 62.2% for patients with cir-
rhosis compared with 86.6% for patients without cirrhosis at
baseline (P < 0.0001).

specific autoimmune reactivity to self-antigens with
ensuing hepatic inflammation mediated by T-cell cyto-
toxicity mechanisms (12, 13).

Our present study has revealed some features of
AIH particular to the Japanese population, as well as
some differences in practice between Japanese and
" ‘western’-trained internists. In our longitudinal multi-

centre study on Japanese AIH patients, 71% were trea-
ted with corticosteroid during the mean 8-year follow-
up period giving an estimated 10-year survival rate as
high as 94%. Thus, the survival for corticosteroid-trea-
ted type 1 AIH is generally good as in previous reports
(3, 4). However, our study did not confirm previous
experience that the incidence in ATH of HCC was low,
since this did not pertain in patients with histological
cirrhosis.

There are a number of reports that patients with
chronic viral hepatitis, whether owing to HBV or HCV,
are prone to develop HCC in contrast to its infre-
quency in AIH (7, 14). Park et al. (14) reported low
incidence of HCC in Caucasian patients with ATH and
cirrhosis, observing only one case of HCC among 88
patients with cirrhosis caused by AIH among a total of
212 patients overall, suggesting an incidence of HCC of
about 0.1% per patient year (14). In our cohort of 193
patients with ATH, 21 (10.9%) patients suffered from
cirrhosis at presentation and, during the follow-up per-
iod, seven developed HCC. The patients in our AIH
cohort comprised a proportion with cirrhosis similar
to that of Park but our follow-up time 8.0 + 4.5 years
was longer. Perhaps the true risk of HCC in AIH
patients differs according to ethnicity of the popula-
tion. Werner et al. (6) in the Swedish national-wide
ATH cohort showed an overall increase in risk in ATH
for all malignancies, mainly contributed to by hepatob-
iliary cancer. To reiterate, our data indicate that cirrho-
sis at presentation of ATH was indeed associated with a
risk for occurrence of HCC, contrary to traditional
belief (15), so that, although HCC occurrence in AIH
is lower than that seen in viral-mediated liver disease
(15, 16), long-standing cirrhosis may well be a signifi-
cant risk factor for HCC even in ATH, as described
previously (17).

Regarding gender as a risk factor for HCC, Mont-
ano-Loza et al. (17) reported that male gender and
long-standing cirrhosis are combined risk factors for
development of HCC in AIH patients. In the present
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study, we found a correlation between gender and pro-
gression to HCC only in univariate Cox proportional
hazard model and not in multivariate Cox proportional
hazard model. Thus furthermore large-scale studies are
needed in ATH to elucidate the link between gender
and HCC.

Although previous concerns have been raised regard-
ing occult viral hepatitis infection as being instrumental
in the aetiology of HCC in ATH (18), all patients in our
study were negative for serological markers of HBV
infection and as well for persisting HCV infection. Inter-
national diagnostic criteria of AIH (8) allocate negative
points for positive HBV or HCV diagnostic tests.
Although, seven had anti-HCV antibodies none of these
had any evidence of active HCV infection (HCV-RNA
negative), and all fulfilled the IATHG criteria. Whilst
seropositivity for HCV was not a statistically significant
risk factor for HCC development, the unlikely possibil-
ity exists that pre-existing HCV infection was a contrib-
uting risk factor for HCC in a small subset of AIH
patients.  Recently, non-alcoholic  steatohepatitis
(NASH) has been recognized as an important cause of
HCC even in Japan (19). In patients with risk factors for
non-alcoholic fatty liver diseases (NAFLD), diagnosis of
ATH was confirmed according to the liver histological
findings (20). However, we could not rule out the possi-
bility that NASH-related LC was included in our popu-
lation completely.

In AIH, cirrhosis at presentation is reported to be an
important prognostic factor (20, 21). Our study suggests
that the long-term outcome for AIH patients with
cirrhosis is relatively unfavourable, since the 15-year
HCC-free survival rate was only 64% and further that
HCC-related death partly contributed to the poorer
outcome in ATH with cirrhosis. Consistent with this,
Feld et al. (22) reported that ATH patients with cirrhosis
at presentation had an inferior 10-year survival vs. those
without cirrhosis [61.9% vs. 94.0%]. '

In conclusion, the outcome for Japanese patients
with AIH is good, consistent with previous reports.
However, 7 (3.6%) of 193 developed HCC and so,
among Japanese AIH patients, HCC may not be an
uncommon final event in patients with ATH. The pres-
ence of cirrhosis at presentation confers an increased
risk for future HCC, albeit less commonly than with
hepatitis virus-related liver diseases. These risk factors
call for a regular screening strategy for HCC in AITH
patients with cirrhosis.
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