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Abstract : A 60-year-old woman was admitted to our hospital because of anorexia and vomiting.

Hematology revealed elevated levels of hepatobiliary enzymes and positive results for antinuclear

antibody (ANA) and antimitochondrial (AMA) M2 antibody.
were extremely elevated, 3,379 mg/dl and 4,250 mg/dl, respectively.
cirrhosis and autoimmune hepatitis (PBC-AIH) overlap syndrome was made.
as high as the level of 4,250 mg/dl in this case has not been reported previously.

Immunoglobulin (Ig) G and IgM levels
A diagnosis of primary biliary
However, IgM levels
This case may be

of value in studying elevated IgM levels with PBC-AIH overlap syndrome and relationships to the

mechanism of onset.
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INTRODUCTION

Primary biliary cirrhosis and autoimmune hepa-
titis (PBC-AIH) overlap syndrome is characterized
by features and findings of both PBC and AIH.
Elevated immunoglobulin (Ig) M levels are a sero-
logical characteristic of PBC, and involvement of
natural immune response in the mechanism of ele-
vation has been revealed. IgM level reportedly
tends to be higher in PBC-AIH overlap syndrome
than in PBC alone**®. However, a search of the lit-
erature did not show any other cases of PBC-AIH
overlap syndrome with IgM level as high as the
level of 4,250 mg/dl in this case or higher than the
IgG level.

CASE REPORT

A 60-year-old woman had been experiencing
anorexia and vomiting since February 10, 2007.
She was hospitalized on March 9 for examination
and treatment. On admission, her conjunctivae
were slightly icteric, her liver and spleen were not
palpable, and her legs showed no edema. The

patient had a prior history of gastric polyps and gas-
tric ulcer at 60 years old, a 34-year history of smok-
ing, and no history of alcohol consumption. There
was no family history of liver disease. She was
taking no medications when the symptoms devel-
oped. Laboratory data on admission are shown in
Table 1. Hepatobiliary enzymes were elevated :
aspartate aminotransferase, 907 IU/l ; alanine ami-
notransferase (ALT), 529 IU/I ; alkaline phosphatase
(ALP), 970 IU/l ; y-glutamyl transpeptidase, 533 U/
1; and total bilirubin, 2.5 mg/dl. Prothrombin time
was 75% and fibrosis markers were slightly elevated.
Results for hepatitis viruses A, B, and C were nega-
tive. Antinuclear antibody (ANA) was positive, at
1:320, and anti-SS-A and anti-SS-B antibodies
were negative. Antimitochondrial antibody (AMA)
M2 was positive, at 72.4 U/ml. IgG and IgM levels
were extremely elevated, 3,597 mg/dl and 4,250 mg/
dl, respectively. Abdominal computed tomography
(CT) suggested chronic hepatitis (Fig. 1). Biopsy
of the liver revealed lymphocyte and plasma cell
infiltration, with moderate interface hepatitis and
interlobular bile duct destruction (Fig. 2). Immuno-
electrophoresis revealed polyclonal increase because
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Table 1. Clinical data on admission.

Hematology
WBC 3,700/ul AST

Ne 55% ALT

Ly 30% LDH
Hb 11.5 g/dl ALP
Plt 23x10%ul GGT

FBS

Coagulation TC
PT 75% Type IV collagen 7S
APTT 67s Hyaluronic acid
Biochemistry Serology
TP 10.8 g/dl CRP
Alb 3.0 g/dl IeG
y-glob 5.5 g/dl IgA
TB 2.5 mg/dl IgM
DB 1.7 mg/dl

907 IU/1 ANA (homogeneous) X 2,560

529 IU/ AMA-M2Ab x72.4

338 U/ anti-SS-AAb (=)

970 IU/ anti-SS-B-Ab (=)
533 1U/1

94 mg/dl Viral markers

170 mg/dl IgM-HA-Ab (=)

15.8 ng/ml HBs-Ag (=)

373 ng/ml HCV-Ab (=)

CMV-IgM (=)

CMV-IgG (+)

1.7 mEq/l EBYV anti-VCA-IgM (=)

3,597 mg/dl EBYV anti-VCA-IgG (+)

280 mg/dl EBV anti-EBNA-IgG (+)
4,250 mg/dl

120kV/ 201 m
7 0mm/1 Ox

v‘

Fig. 1. Abdominal CT
CT revealed mildly irregular hepatic contour, with
heterogeneity of the parenchyma, suggestive of
chronic hepatitis. No hepatic enlargement, atro-
phy, or neoplastic lesions were evident. Mild
splenomegaly was also observed.

abnormal bands such as M protein were not detected.
No evidence of tumor cells or elevated lymphocytes
was seen in bone-marrow aspirate. The results of
laboratory data and hepatic histology met the diag-
nostic criteria for PBC-AIH overlap”. On March
24, treatment was started with predonisolone (PSL)
at 30 mg/day and ursodoxycholic acid at 600 mg/day,
resulting in rapid improvement in liver function
(Fig. 3). The extremely high IgM level of 4,250
mg/dl also fell rapidly, to 276 mg/dl by July. PSL
was gradually tapered to 7.5 mg/day in October, but

ALT and ALP levels increased with recurrence of
hepatitis. The PSL dose was consequently
increased to 20 mg/day, resulting in evident improve-
ment in liver function. When hepatitis recurred,
IgM also increased again to 504 mg/dl but fell to 160
mg/dl with the improvement in hepatitis. ANA and
AMA M2 decreased gradually despite recur-
rence. Azathioprine was also added in January
2008, and PSL was tapered to 5 mg/day. Five years
has since passed without any further recurrence or
development of any malignant disease.

DISCUSSION

PBC-AIH overlap syndrome is a condition char-
acterized by features and findings of both PBC and
AIH. Elevated IgM is thus a common finding, as in
PBC'?**Y. However, it is unusual to see an
increase in IgM as high as the level of 4,250 mg/dl
seen in this case or higher than the IgG
level. Diseases involving polyclonal increases in
IgM such as in this case include rheumatoid arthri-
tis, Sjogren syndrome, acute hepatitis type A, and
chronic nephritis, in addition to PBC, and PBC-AIH
overlap. PBC is often associated with Sjogren's
syndrome®”, but this was not the situation in our
case, which had no the symptoms of dryness and
showed negative results for anti-SS-A and anti-SS-
B antibodies. Chronic nephritis was also ruled out
because renal function and urinary findings were
normal. Diseases with monoclonal increases, on
the other hand, include diseases involving monoclo-
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Fig. 2. Histological findings of liver biopsy.

a) Liver biopsy specimen revealed pronounced lymphocyte and plasma cell infiltration on the portal area with

advanced interface hepatitis.

Magnification : x40, hematoxylin and eosin staining.

b) Intraepithelial lymphocyte infiltration and interlobular bile duct destruction are apparent around an interlobular

bile duct.
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Fig. 3. Clinical course

Treatment with predonisolone (PSL) and ursodeoxycholic acid (UDCA) resulted in a rapid improvement in liver

function.

The IgM level of 4,250 mg/dl also fell rapidly to 276 mg/dl.
IgM level increased again to 504 mg/ml with the recurrence of hepatitis.

PSL was tapered, but hepatitis recurred.
The PSL dose was therefore increased

and azathioprine was also added, resulting in evident improvements in liver function.

nal increases in B cells, particularly macroglobulin-
emia and chronic lymphocytic leukemia®. This
case was characterized by polyclonal increases, but
the above diseases were ruled out on the basis of
results of bone-marrow aspiration.

In our search of the literature, the highest
serum IgM level in PBC-AIH overlap was 1,840 mg/
dl, reported by Saito ef al.” They reported that the
mean level of IgM was significantly higher in 10
patients with PBC-AIH overlap (816+549 mg/dl)
than in 103 patients with PBC alone (559+298 mg/
dl). In addition, Zhao et al. reported that 41.5%
patients with PBC-AIH overlap showed isolated
IgM elevation”. These findings were not reported
from Western countries>*®, but we believe in the
importance in studying elevation of IgM and its rela-

tionship with the onset of PBC-AIH overlap.

As part of the natural immune response, immu-
noglobulins are the first line of biological defense
against infecting microorganisms, thanks to their
characteristic agglutinative capacity and comple-
ment-activating capacity. The mechanism underly-
ing the increase of serum IgM in PBC has been
hypothesized to involve stimulation by CpG followed
by an increase in IgM-producing cells and elevated
expression of Toll-like receptor (TLR) 9, resulting in
a chronic and polyclonal natural immune response to
bacteria in PBC, which in turn results in hyperim-
munoglobulinemia'”.

On the other hand, bacterial infection itself may
be involved in PBC onset. Another possibility is
that bacterial protein molecules are modified by
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environmental factors such as chemical substances
and that a resulting increase in immunogenicity
leads to the breakdown of tolerance to self-antigens
and the activation of autoreactive T cells** ™.

AIH mouse models have also shown that CpG
stimulation results in the breakdown of immune tol-
erance and induces transient AIH and that inflamma-
tion subsides upon the cessation of stimula-
tion. TLR9Y stimulation may also be involved in the
onset of AIH®™, In addition, hyperimmunoglobu-
linemia may have been caused by an excessive natu-
ral immune response via elevated TLR9 expression
due to chronic bacterial stimulation. Thus, in the
present case, some type of bacterial infection may
also have resulted in pronounced hyperimmunoglob-
ulinemia, leading to the onset of PBC and AIH.

In this case, we performed immunostaining of
TLR9 in the liver specimen according to the method
of Benias ef al.'® However, there was no obvious
difference in TLR9 expression in the liver from that
in autoimmune hepatitis (data not shown). Since
Benias ef al. reported that TLR9 was expressed in
the liver of chronic hepatitis C similar to that in PBC
patients, it is difficult to show the activity of innate
immunity only from TLR9 expression. In order to
prove that IgM production is increased by the activa-
tion of innate immunity in a similar patient, it is nec-
essary to examine IgM production from B cells
stimulated by CpG-DNA, serum cytokine levels or
TLR9 mRNA expression of lymphocytes infiltrating
the liver in future.

In addition, we cannot rule out the possibility
that, despite the absence of clinically apparent
symptoms of infection in this case, an excessive nat-
ural immune response was triggered by some kind
of infection during routine living activities, against a
background of regulatory T-cell abnormality'®, lead-
ing to an increase in IgM level or the onset of PBC-
AIH overlap syndrome.

Treatment with a steroid is often effective for
PBC-AIH overlap*'”. The present case also
responded to steroid treatment, resulting in evident
improvement in hepatitis and a decrease in IgM
level. A mildly elevated IgM level was also
observed during the recurrence of hepatitis, sug-
gesting that IgM level may reflect the disease activ-
ity of PBC. Further study of a greater number of
cases is necessary.

The mechanisms involved in elevated IgM in
PBC and PBC-AIH overlap syndrome and the
mechanisms involved in the onset of autoimmune
liver disease will hopefully be further elucidated in
the future. In summary, this is a rare case report of

PBC-AIH overlap with marked elevation of serum
IgM. This case report may be of value in studying
elevated IgM levels with PBC-AIH overlap syn-
drome and relationships to the mechanisms of onset.
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