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Abstract

Autoimmune pancreatitis (AIP) is characterized by pancreatic manifestations of IgG4-related
disease. Malignancies in patients with AIP have been reported, but carcinoma of the bile duct
is extremely rare. We report a patient with |gG4-related AIP who developed cholangiocarci-
noma after 8 years of steroid treatment. A 76-year-old male presented with fever (37.8°C) due
to biliary obstruction and cholangitis. He had been treated with steroids for 8 years to control
inflammation due to IgG4-related AIP. During 8 years of treatment, hepatobiliary enzyme levels
were well controlled within their normal range, but serum IgG4 levels remained elevated. A
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computed tomography scan showed intrahepatic bile duct dilatation. Magnetic resonance
cholangiopancreatography showed obstructive changes at the junction of the cystic and com-
mon ducts. To relieve biliary obstruction, endoscopic bile duct drainage using a nasobiliary
tube was performed, and cytology was Class IV. Aorto-caval lymph node enlargement was
found at laparotomy, intraoperatively diagnosed as adenocarcinoma, and resection was aban-
doned. He died 4 months postoperatively. We report a patient with IgG4-related AIP compli-
cated by cholangiocarcinoma which developed after 8 years of steroid treatment. Even if
hepatobiliary markers are well controlled, periodic follow-up with imaging studies may facili-

tate detection of an early cholangiocarcinoma. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Autoimmune pancreatitis (AIP) is characterized by pancreatic manifestations of [gG4-re-
lated disease, and 87% of patients with IgG4-related sclerosing cholangitis develop AIP [1].
Despite the unclear etiology of chronic inflammation and fibrosis, high serum IgG4 levels and
hypergammaglobulinemia suggest an autoimmune mechanism [2]. AIP is considered to be a
pancreatic lesion of I[gG4-related diseases. The histology shows lymphoplasmacytic sclerosing
pancreatitis characterized by prominent lymphocyte and plasma cell infiltration, storiform fi-
brosis, obliterative phlebitis, and IgG4-positive plasma cell infiltration [3, 4]. AIP is a compar-
atively rare disease, and the prevalence and morbidity in Japan are 4.6 and 1.4 per 100,000,
respectively [5].

Malignancies have been reported in patients with AIP. The most common interval for the
diagnosis of cancer is within 1 year after the diagnosis of AIP, and the most frequently re-
ported malignancies were not in the pancreas itself but in other organs including gastric, lung
and prostate cancers [6]. Malignancy of the bile duct in patients with AIP is extremely rare. In
one report, only 1 patient (3%) had biliary tract cancer out of 30 patients reported with ma-
lignancies complicating AIP [7]. Few reports of cholangiocarcinoma in patients with AIP are
available. We report a patient with IgG4-related AIP complicated by cholangiocarcinoma di-
agnosed after 8 years of steroid treatment.

Case Report

A 76-year-old male presented with dizziness, chills, and fever (37.8°C). He had been
treated with steroid therapy (prednisolone 5-10 mg once daily) for 8 years to control inflam-
mation due to IgG4-related AIP. At the initial diagnosis of AIP, there were no findings of scle-
rosing cholangitis on computed tomography (CT) scan or magnetic resonance cholangiopan-
creatography (MRCP). During the 8-year treatment period, alanine aminotransferase, alkaline
phosphatase, and y-glutamyl transpeptidase were controlled within their normal range, but
serum IgG4 levels remained elevated at more than 600 mg/dL (Fig. 1). He developed meta-
chronous prostate cancer treated by radiation therapy 5 years after the diagnosis of AIP. On
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admission, laboratory data showed elevated hepatobiliary enzymes (Table 1). Serum IgG4
was not remarkably elevated compared to previous levels (Fig. 1). A CT scan showed intrahe-
patic bile duct dilatation, and positron emission tomography showed fluorodeoxyglucose ac-
cumulation in local and para-aortic lymph nodes (Fig. 2). MRCP showed obstructive changes
at the junction of the cystic and common hepatic ducts (Fig. 3). To relieve the biliary obstruc-
tion, endoscopic bile duct drainage using a nasobiliary tube was performed (Fig. 3), the cytol-
ogy of the bile was Class IV, and laparotomy was scheduled. The preoperative diagnosis was
bile duct cancer complicating AIP (clinical stage IIB). At laparotomy, enlarged aorto-caval
lymph nodes (Fig. 4) were found, and an intraoperative diagnosis showed metastatic adeno-
carcinoma. Therefore, resection was abandoned, and the postoperative diagnosis was cholan-
giocarcinoma (surgical stage 1V). Despite chemotherapy using S-1, he died 4 months after lap-
arotomy.

Discussion

We report a patient who developed cholangiocarcinoma after 8 years of steroid therapy
for IgG4-related AIP. As neoplasms develop complicating autoimmune diseases, persistent in-
flammation and paraneoplastic syndrome are suggested as pathogenetic factors. Considering
the interval between the onset of AIP and cholangiocarcinoma developing in the present pa-
tient, the AIP is not felt to be part of a paraneoplastic syndrome. Persistent inflammation in-
volving the bile duct for 8 years is considered to be the main cause of the development of
cholangiocarcinoma. During the 8-year clinical course, the value of alanine aminotransferase
was maintained below 30 U/L. Although there are no specific markers of pancreatic inflam-
mation, IgG4 value neither decreased nor went down to the normal range during the steroid
therapy. Currently, serum IgG4 value is not considered to be a target marker to monitor the
activity of AIP, but it may reflect autoimmune activity and carcinogenesis. Further studies are
necessary to clarify the relationship between changes in IgG4 levels and AlIP-related inflam-
mation. Additional therapies such as immunomodulators may be useful to control inflamma-
tion and limit the development of neoplasms.

Generally, AIP is associated with the development of gastric, lung, and prostate cancer [6],
and the present patient had metachronous prostate cancer treated by radiation therapy dur-
ing the steroid therapy. Cholangiocarcinoma developing in patients with AIP is extremely rare.
From 2008 to 2020, 10 patients have been reported including the present patient (Table 2)
[8-16]. Nine of the 10 (90%) were male. In 6/10 (60%) patients, AIP and cholangiocarcinoma
were diagnosed simultaneously, so in these patients AIP was considered as part of a parane-
oplastic syndrome. Eight of the 10 patients (80%) underwent resection, but the present pa-
tient was unresectable due to the presence of metastatic disease identified intraoperatively.
Unfortunately, CT scans and MRCP were rarely performed during the 8-year interval between
the diagnosis of AIP and the diagnosis of cholangiocarcinoma in the present patient. Retro-
spectively, periodic follow-up with appropriate imaging studies may have allowed early de-
tection of the cholangiocarcinoma. In patients with AIP, a K-ras mutation is frequently ob-
served in the common bile duct and gallbladder epithelium [17]. As a limitation of this case
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report, detailed pathological studies of the cholangiocarcinoma lesion were not performed
due to the inability to perform a surgical resection.

In conclusion, we report a patient with cholangiocarcinoma complicating the diagnosis of
IgG4-related AIP after 8 years of steroid treatment. Even if hepatobiliary markers are well
controlled, periodic imaging studies are important to detect early stage cholangiocarcinoma.
Considering the difficult differential diagnosis between cholangiocarcinoma and sclerosing
cholangitis, we recommend performing MRCP and/or CT scan at least annually.
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Fig. 1. Clinical course and changes in laboratory parameters during 8 years of steroid therapy to control
IgG4-related autoimmune pancreatitis (AIP). Serum IgG4 (normal range, 4.8-105 mg/dL); ALP, alkaline
phosphatase (115-359 U/L); y-GTP, y-glutamyl transpeptidase (<70 U/L), ALT, alanine aminotransferase
(5-40 U/L).

Fig. 2. a Computed tomography scan shows intrahepatic bile duct dilation. b—c Positron emission tomog-
raphy shows fluorodeoxyglucose accumulation in lymph nodes around the bile duct (b) and a para-aortic
lymph node (arrow, No. 16b1) (c).
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Fig. 3. An obstructive stricture at the junction of the cystic and common hepatic ducts on magnetic reso-
nance cholangiography (a) and nasobiliary tube cholangiography (b).

Fig. 4. Surgical specimen of a lymph node from the aorto-caval region. A proliferation of epithelioid cells
with severe atypia is consistent with metastatic adenocarcinoma. Magnification x40 (a) and x200 (b),
hematoxylin and eosin.
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Table 1. Laboratory findings on admission

Value Unit
White blood cell 12,650 /mm3
Hemoglobin 12.5 g/dL
Platelet 218,000 /mm3
Total protein 7.5 g/dL
Albumin 3.2 g/dL
Total bilirubin 1.5 mg/dL
Aspartate aminotransferase 304 U/L
Alanine aminotransferase 227 U/L
Alkaline phosphatase 824 U/L
y-Glutamyl transferase 555 U/L
Amylase 80 U/L
Blood urea nitrogen 239 mg/dL
Creatinine 1.79 mg/dL
Plasma glucose 111 mg/dL
Hemoglobin Alc 5.9 %
Carcinoembryonic antigen 2.3 ng/dL
Cancer antigen 19-9 601.4 U/mL
IgG4 895 mg/dL
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Table 2. Previously reported patients with autoimmune pancreatitis complicated by cholangiocarcinoma

First author [Ref.] Year Age Gender  Diagnosis of cancer Location  Operation Follow-up
Oh [8] 2008 59 Male Simultaneous Lower Resected Not reported
Kakinoki [9] 2010 71 Male Simultaneous Lower Resected Died 6 months af-
ter resection
Ohtani [10] 2011 64 Male Simultaneous Lower Resected Alive 8 years after
resection
Kanomata [11] 2012 62 Male Simultaneous Lower Resected Not reported
Douhara [12] 2013 77 Male After 4 years of Middle Resected Not reported
steroid Tx
Maeda [13] 2013 78 Male After 4 years of Hilar Resected Not reported
steroid Tx
Hasebe [14] 2014 81 Male After 15 years of steroid Hilar No operation Died 9 months af-
Tx ter diagnosis
Koopman [16] 2016 43 Female Simultaneous Middle Resected Alive 3 months af-
ter resection
Kamimukai [15] 2016 64 Male Simultaneous Lower Resected Alive 2 years after
resection
Shinozaki 2020 76 Male After 8 years of Middle Exploratory lapa-Died 4 months af-
(present patient) steroid Tx rotomy ter laparotomy

Tx, treatment.
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