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Figure 3 Endoscopic retrograde pancreatography shows focal
stenosis in the pancreatic tail (arrowheads).

showed that MPD obstruction was less frequent in AIP than in
pancreatic cancer (11% in AIP vs 60% in pancreatic cancer).
A narrowed MPD portion of 23 cm in length (100% in AIP vs
22% in pancreatic cancer) and a maximal upstream MPD
diameter of <4 mm (67% in AIP vs 4% in pancreatic cancer)
were more common in AIP. They concluded that ERP findings
showing longer stenosis of the MPD and a thinner MPD
upstream from the stricture might be useful for the differential
diagnosis of AIP from pancreatic cancer. Similarly, Takuma
et al? showed that skipped MPD lesions, a side branch
derivation from a narrowed MPD, a narrowing of the MPD
longer than 3 cm, and an upstream MPD dilatation of <5 mm
were more frequent in AIP. In a multicenter, international
study that addressed the role of ERP in AIP, Sugumar et al.”
reported that the ability to diagnose AIP on the basis of ERP
features alone was limited. The overall sensitivity, specificity,
and interobserver agreement of ERP alone in the diagnosis of
AIP were 44%, 92%, and 0.23, respectively. Importantly, they
identified key features of AIP including long stricture (>1/3
the length of the MPD), lack of upstream dilatation from the
stricture (<5 mm), multiple strictures, and side branches
arising from strictured segments. Collectively, the ability to
diagnose AIP could be improved with knowledge of the
characteristic features on ERP.

Endoscopic cholangiogram

In addition to pancreatitis, AIP patients often develop extra-
pancreatic lesions such as biliary lesions, sialoadenitis, ret-
roperitoneal fibrosis, enlarged hilar lymph nodes, and
intestinal nephritis,® suggesting that AIP may be a systemic
disorder or part of the so-called IgG4-related disease.?* In the
nationwide epidemiological survey of 2007, sclerosing chol-
angitis was the leading extrapancreatic lesion and was found
in 53.4% of the patients.® Lesions of the biliary tract were
specifically defined as IgG4-related sclerosing cholangitis
(1gG4-SC). %77 1gG4-SC is a characteristic type of sclerosing
cholangitis with an unknown pathogenic mechanism.
Patients with IgG4-SC often present increased levels of

© 2014 The Authors

Figure 4 Endoscopic retrograde cholangiography reveals steno-
sis of the lower bile duct (arrow).

Figure 5 Endoscopic retrograde cholangiography shows steno-
sis of the hilar bile duct (arrow).

serum IgG4 and a dense infiltration of lymphocytes and
plasma cells into the bile duct wall. Obstructive jaundice
is frequently observed in IgG4-SC. The most common
finding of 1gG4-SC is intrapancreatic common bile duct
involvement (Fig. 4), but biliary strictures can be observed
anywhere in the biliary tree, including the hilar and intrahe-
patic bile ducts (Fig. 5). Differentiation of IgG4-SC from
primary sclerosing cholangitis (PSC) and neoplastic lesions
such as pancreatic and biliary cancers is very important.
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Figure 6 Schematic classification of cholangiographic findings in
immunoglobulin (Ig)G4-related sclerosing cholangitis (IgG4-SC)
(cited from Nakazawa et al. ). Type 1 1gG4-SC reveals stenosis in
the intrapancreatic bile duct. Stenosis of the bile duct in type 2
[gG4-5C is located in the intrahepatic bile duct. Stenosis of the
bile duct in type 3 1gG4-SC is shown in both hilar hepatic lesions
and in the intrapancreatic bile duct. Type 4 1gG4-SC indicates
stenosis in the hilar bile duct only.

Nakazawa et al.”® reported the classification of IgG4-SC into
four types based on the region of strictures revealed by
cholangiography (Fig. 6). The endoscopic retrograde cholan-
giography (ERC) findings in type 1 might be similar to those
in pancreatic head cancer, those of type 2 look like those in
PSC, and those in types 3 and 4 are similar to those in
cholangiocarcinoma. There are several cholangiographic
findings that might be useful to differentiate 1gG4-SC from
PSC.%% A beaded or ‘pruned tree’ appearance, band-like
strictures, and diverticulum-like outpouchings are more fre-
quent in PSC cases. Segmental strictures, long strictures
with prestenotic dilatation, and strictures of the lower bile
duct might suggest IgG4-SC. In addition to these differences
on cholangiography, the clinical presentation might be dif-
ferent between IgG4-SC and PSC. PSC is often progressive
and involves both the intra- and extrahepatic bile ducts,
resulting in liver cirrhosis. 1gG4-SC occasionally improves
spontaneously and responds well to steroid therapy.”® Serum
IgG4 levels are increased in 74-90% of patients with IgG4-
SC.26% Importantly, an elevation of serum IgG4 levels is not
specific to 1gG4-SC. However, usually mild elevations of
serum IgG4 were found in 12-22% of patients with PSC and
in 8% of those with cholangiocarcinoma.?®¥' Therefore,
increased IgG4 levels might be suggestive, but alone are not
sufficient to differentiate IgG4-SC from other diseases.
IgG4-SC should be carefully diagnosed on the basis of a
combination of characteristic clinical, serological, and mor-
phological features based on the cholangiographic classifi-
cation, and after excluding similarly appearing diseases.
Interestingly, Vosskuhl ez al.*? reported that I1gG4 levels in
bile juice were increased in patients with IgG4-SC, but not in
those with PSC or cholangiocarcinoma. Measurement of bile

IgG4 might be a new approach to distinguish IgG4-SC from
other biliary diseases.

Biopsy from bile duct and duodenal papilla

The gold standard for the diagnosis of [gG4-SC is based on
histology.”” Endobiliary biopsy for bile duct strictures may
be carried out on ERCP for the diagnosis and to relieve
biliary stenosis in cases of suspected IgG4-SC. However, it is
often difficult to obtain adequate tissue specimens of the bile
duct for histological evaluation by a forceps biopsy. Biopsy
specimens from the bile duct often contain clusters of epi-
thelial cells alone without stroma.*® Immunostaining for
1gG4 may contribute to the diagnosis of 1gG4-SC. Ghazale
et al* reported that histological diagnosis of IgG4-SC could
not be made on any of 16 biopsy specimens obtained,
although in all specimens there was adequate epithelial
tissue. 1gG4 immunostaining showed more than 10 IgG4-
positive cells per high-power field in 14 out of 16 samples.*
Obviously, diagnostic ability is affected by the amount of
histological specimens acquired when using biopsy forceps.
Improved biopsy forceps are needed to acquire adequate bile
duct specimens for the diagnosis of IgG4-SC.

Usefulness of IgG4 immunostaining of biopsy specimens
obtained from the major papilla has been reported.*** For
the diagnosis of IgG4-SC, a biopsy of the duodenal papilla is
safer, easier, and more reliable than obtaining a histological
sample from the bile duct. Sensitivity and specificity for
differentiation between 1gG4-SC and PSC or biliary duct
cancer were 52-80% and 89-100%, respectively.**" Kubota
et al.® reported that the characteristic duodenal endoscopic
papillary features observed in patients with 1gG4-SC, such
as swollen papillae, may be helpful for discriminating
1gG4-SC from PSC. Narrow-band imaging of the duodenal
papilla might be useful for the differential diagnosis of these
disorders.*® In the ICDC," endoscopic biopsy of the duode-
nal papilla is described as a useful adjunctive method.

Intraductal ultrasonogrophy

Endoscopic transpapillary intraductal ultrasonography
(IDUS) carried out after ERC is useful for the evaluation of
bile duct wall thickening.*** IDUS provides high-resolution
images of the bile duct wall, which normally has inner
hypoechoic and outer hyperechoic layers.** The character-
istic IDUS findings in IgG4-SC are circular-symmetric wall
thickness, a smooth outer margin, a smooth inner margin,
and a homogeneous internal echo in the stricture of the bile
duct (Fig. 7). IDUS findings regarding cholangiocarcinoma
are a circular-asymmetric wall thickening, a notched outer
margin, a rigid papillary inner margin, and a heterogeneous
internal echo in the stricture. Naitoh ef al.*! reported that
wall thickness in the non-stricture area of a cholangiogram
was a useful parameter for differentiating 1gG4-SC from
cholangiocarcinoma, with an optimal cut-off value of
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Figure 7 Intraductal ultrasonography
(IDUS) findings. (a) In the non-stenotic
portions where the cholangiogram
result was normal, IDUS findings reveal
wall thickening of the bile duct. (b) In
the stenosis of the lower bile duct, IDUS
findings also reveal wall thickening.

0.8 mm. IDUS combined with ERCP would give us valuable
information for diagnosing IgG4-SC.

Peroral cholangioscopy

Peroral cholangioscopy has been developed over the past
three decades to enable direct endoscopic diagnosis of bile
duct lesions and targeted biopsies.”** Itoi et al.** reported
that dilated and tortuous vessels or partially enlarged vessels
suggested IgG4-SC rather than PSC or cholangiocarcinoma.
Further study is required to establish the role of peroral
cholangioscopy in the diagnosis of IgG4-SC.

Endoscopic ultrasonography

Conventional imaging

Endoscopic ultrasonography (EUS) has become a routine
modality for the evaluation of pancreatic masses because it
provides fine imaging of the tumor and staging information.
The compatible EUS finding for AIP is diffuse hypoechoic
pancreatic mass lesion mimicking pancreatic cancer.***
Some studies have tried to distinguish AIP from pancreatic
cancer using conventional EUS images (Fig. 8). Hoki ef al.*
reported the conventional EUS features of AIP. With conven-
tional EUS, diffuse hypoechoic areas, diffuse enlargement,
bile duct wall thickening, and perihypoechoic margins are
more frequent in AIP than in pancreatic cancer. However, it
may be difficult to differentiate AIP from pancreatic cancer
using conventional EUS imaging alone.

Contrast-enhanced harmonic FUS

An ultrasonographic contrast procedure was recently devel-
oped, and it made contrast-enhanced harmonic imaging of
the pancreas using EUS possible.” Several studies have

© 2014 The Authors

Figure 8 Endoscopic ultrasonography (EUS). Conventional EUS
findings show diffuse pancreatic enlargement with a heteroge-
neous hypoechoic pattern (arrowheads).

shown that contrast-enhanced harmonic EUS (CEH-EUS)
could increase the accuracy of pancreatic cancer diagnosis
by providing information about vascular patterns such as
hypo-, hyper-, or isoenhancement (Fig. 9).9*° Imazu et al.*’
described the usefulness of CEH-EUS for differentiating
AIP from pancreatic cancer by analyzing the perfusion quan-
titatively using a time-intensity curve.

Elastography

EUS-elastography can now be used as a technique to distin-
guish between benign and malignant pancreatic masses.***?
The diagnostic ability of EUS-elastography to different-
iate AIP from pancreatic cancer is still questionable.
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Figure 9 Contrast enhanced harmonic
EUS (CEH-EUS). CEH-EUS findings reveal
hypervascular pancreatic enlargement
surrounded by hypovascular lesions
(capsule-like rim) (arrows).

Figure 10 (a) High-power-field findings {400x} show lymphoplasmacytic infiltration and storiform fibrosis. (b) Immunohistochemical
staining for immunoglobulin (Ig)G4. Abundant 1gG4-positive plasma cells were found in the high-power field. (c) Obliterative phlebitis
(arrow). (A) hematoxylin-eosin staining. (B) Elastica-Masson (EM) staining. The finding of obliterative phlebitis is clear in the EM staining.
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Dietrich etal™ evaluated the usefulness of EUS-
elastography in the diagnosis of AIP. EUS-elastography
revealed a characteristic elastographic pattern of stiffness not
only in the mass lesion but also in the surrounding pancreatic
tissue. Mei ef al.®* reported a meta-analysis that evaluated
EUS-elastography for the diagnosis of solid pancreatic
masses. The sensitivity, specificity, and diagnostic odds ratio
of EUS-elastography for the differentiation of benign from
malignant solid pancreatic masses were 0.95 (95% confi-
dence interval [CI], 0.94-0.97), 0.67 (95% CI, 0.61-0.73),
and 42.28 (95% CI, 26.90-66.46). EUS-clastography is a
promising diagnostic tool for the diagnosis of pancreatic
masses; however, accuracy for the diagnosis of AIP or other
pancreatic masses will need further improvement.

EUS-guided fine-needle aspiration and
Trucut biopsy

The ICDC empbhasize the importance of histological exami-
nations in the diagnosis of AIP'” In the latest nationwide
epidemiological survey of AIP patients who had visited hos-
pitals in Japan in 2011, pancreatic tissues were obtained in
409 of 901 patients (45.4%) (Kanno A. et al., unpubl. obs,
2014). Tissue samples were obtained by EUS-guided fine-
needle aspiration (EUS-FNA) in 261 (63.8%) and by pan-
createctomy in 65 patients (15.9%). In the ICDC, only tissue
samples obtained by EUS-Trucut biopsy (TCB) or resection
are considered suitable for histopathological diagnosis of
AIP'"% EUS-FNA using a 19-gauge (G) needle might be
useful,> but these procedures have a potential risk of com-
plications and require skill.’® The reliability of EUS-FNA
with a 22-G needle for the histological diagnosis of AIP has
been recently reported.*®’ Ishikawa et al.*® reported that this
procedure provides adequate histological samples for the
diagnosis and differentiation of type 1 and 2 AIP, particularly
seronegative cases. Kanno et al.’ reported that the histologi-
cal diagnosis of AIP could be made in 20 of 25 patients
(80%) according to the ICDC (Fig. 10). To obtain sufficient
histological samples, the authors emphasized the importance
of careful sample processing after collection and rapid
motion of the FNA needles. Because the speed with which
the needle can be moved manually is limited, Kanno et al.”’
recommended the use of a spring-loaded biopsy needle.
These new EUS-FNA needles improved the quality and
quantity of the histological samples. Thus, EUS-FNA would
provide new opportunities to diagnose AIP histologically.

FUTURE PERSPECTIVES OF ENDOSCOPY FOR
THE DIAGNOSIS OF AIP AND 1gG4-5C

HE ICDC WERE proposed to demonstrate a diagnostic
algorithm and to provide flexibility in the diagnostic
approach by considering the advantages and limitations of
endoscopy.”” When computed tomography (CT) or magnetic
resonance imaging (MRI) findings are typical for AIP, diag-
nostic ERCP is not required. If pancreatic imaging yields

© 2014 The Authors

indeterminate findings (segmental or focal enlargement) and
localized narrowing of MPD, ERCP is basically required to
make a diagnosis of definitive AIP. When a patient with a
focal/segmental swelling of the pancreas does not fulfill two
or more Level 1 criteria of the ICDC for type 1 AIP, pancre-
atic core biopsy is recommended for diagnosing AIP and
differentiating it from pancreatic cancer. Moon and Kim*
proposed an endoscopic strategy to distinguish AIP from
pancreatobiliary malignancies; however, ERP has no role in
the AIP diagnosis in this strategy. In cases of suspected AIP
with obstructive jaundice associated with biliary strictures,
we recommended an endobiliary biopsy to exclude malig-
nancy at the time of carrying out ERCP for biliary decom-
pression. Based on these guidelines, we propose an
endoscopic strategy for diagnosing AIP (Fig. 11). Further
studies will be required to assess the diagnostic abilities of
several endoscopic tools, such as ERP and EUS-FNA.

CONCLUSIONS

NDOSCOPIC RETROGRADE CHOLANGIOPAN-

CREATOGRAPHY and EUS play important roles in the
differential diagnosis between AIP or IgG4-SC and pancrea-
tobiliary malignancies. Various endoscopic devices
have been developed for ERCP and EUS procedures and have
improved the diagnostic capabilities of pancreatobiliary dis-
eases. Because the gold standard for the diagnosis of AIP and
1gG4-SC is based on histology, further improvements are
required to obtain pancreatic tissues efficiently and safely.

Clinically suspected AIP
High serum G4 or 001

* Diffuse enlargement : l * Focalfsegmental enfargement
|

EUS imaging F=5 =/ New EUS imaging
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“@m s
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Figure 11 Endoscopic strategy for diagnosing autoimmune pan-
creatitis (AIP). CEH-EUS, contrast enhanced harmonic endoscopic
ultrasonography; ERCP, endoscopic retrograde cholangiopan-
creatography; EUS-FNA, EUS-guided fine-needle aspiration; IDUS,
intraductal ultrasonography; 1gG4, immunoglobulin G4; MPD,
main pancreatic duct; OOI, other organ involvement; POCS,
peroral cholangioscopy; TCB, Trucut biopsy.
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FE ST 4/830 ( 05%)
EA 13/830 ( 1.6%)
R4 e &Y 793/885 (89.6%) L 92/885 (104%)

Diffuse (>2/3)
Segmental (1/3< <2/3)
Focal (<1/3)

%554

SEREA

353/793 (44.5%)
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Nationwide epidemiological survey of autoimmune pancreatitis
in Japan

Atsushi KANNO, Atsushi MASAMUNE, and Tooru SHIMOSEGAWA”

Key words: International Consensus Diagnostic Criteria. Estimated number of patients, Annual inci-
dence rate, Prevalence rate

Although almost 20 vears have passed since autoimmune pancreatitis (AIP) was proposed as a diag-
nostic entity by Yoshida et al., the epidemiology, pathology, and optimal treatment of this disease remain
largely unknown. To clarify the clinico*epidemiohjgical features of AIP in Japan. the Research Commit-
tee of Intractable Pancreatic Diseases, supported by the Ministry of Health, Labour and Welfare of Japan
(RCIPD) conducted nationwide epidemiological surveys of AIP in 2003, 2007 and 2011, In this third sur-
vey. AIP patients who had visited selected hospitals in 2011 were surveyed. AIP was diagnosed accord-
ing to the revised clinical diagnostic criteria for AIP (JPS2011). The estimated total number of AIP pa-
tients in 2011 was 5,745 (95% confidence interval: 5,325-6,164), with an overall prevalence rate of 4.6 per
100,000 population. The number of patients, who were newly diagnosed as AIP, was estimated to be
1,808 (95% confidence interval, 1,597-2,018), with an annual incidence rate of 14 per 100,000 population.
The sex ratio (male to female) was 3.2 and the mean age was 66.3 = 11.5. Among the 936 patients whose
detailed clinical information was available, 86.4% of the patients presented high serum IgG4 levels (=135
mg/dl) and 82.3% received steroid therapy. The data obtained by the nationwide survey will contribute
to clarify the current clinicopathological features of AIP in Japan.
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ABSTRACT

Purpose: Response to steroids is included in the diagnostic criteria for IgG4-related sclerosing cholangitis
(1gG4-SC). To assess how to appropriately conduct steroid trials for IgG4-related SC, we examined the
clinical pictures of steroid responsiveness in IgG4-SC patients.

Material and methods: A total of 29 patients with 1gG4-SC (lower bile duct involvement, n = 29; hilar/
intrahepatic bile duct involvement, n = 6) initially treated with steroids were enrolled in this study.
Blood biochemistry was examined at about 5, 10 and 15 days after commencing steroid therapy.
Endoscopic retrograde cholangiography (ERC) and magnetic resonance cholangiopancreatography
(MRCP) were performed after steroid administration in 18 and 25 patients, respectively.

Results: In 19 patients without biliary drainage, elevated serum levels of total bilirubin, alanine amino-
transferase, and alkaline phosphatase were halved in 50%, 25%, and 44% of patients at about 5 days after starting
steroids, and in 17%, 38%, and 44% at about 10 days. Responsiveness to steroids could be evaluated at 1-2 weeks
on ERC or MRCP, but response was lower in the hilar/intrahepatic bile duct than in the lower bile duct.
Conclusions: Steroid responsiveness of IgG4-SC is recommended to be assessed by blood biochemistry at

5 and 10 days and on MRCP and/or ERC at 1-2 weeks after starting steroid.
© 2015 Medical University of Bialystok. Published by Elsevier Sp. z o.0. All rights reserved.

1. Introduction

IgG4-related disease is a newly developed systemic disease
entity characterized by tumorous swelling of affected organs and
elevated serum IgG4 levels [1]. Autoimmune pancreatitis (AIP) is
the prototypical IgG4-related disease, and IgG4-related sclerosing
cholangitis (IgG4-SC) is a biliary manifestation of IgG4-related
disease [2,3].

IgG4-SC is frequently associated with AIP, and the lower bile
duct is most frequently involved. These cases need to be
differentiated from pancreatic carcinoma and lower bile duct
carcinoma. If stenosis develops in the hilar and/or intrahepatic bile
duct, the cholangiographic appearance is similar to that of primary
sclerosing cholangitis (PSC) {4,5]. PSC progresses despite medical
treatment, and liver transplantation provides the greatest poten-
tial for cure. As IgG4-SC responds well to steroid, differentiating
IgG4-SC from PSCis important to provide an appropriate treatment
regimen. Another important disease that should be differentiated

* Corresponding author at: Department of Internal Medicine, Tokyo Metropolitan
Komagome Hospital, 3-18-22 Honkomagome, Bunkyo-ku, Tokyo 113-8677,
Japan. Tel.: +81 3 3823 2101; fax: +81 3 3824 1552.

E-mail address: kamisawa@cick.jp (T. Kamisawa).

http://dx.doi.org/10.1016/j.advms.2015.02.006

from IgG4-SC is cholangiocarcinoma. The radiological features of
IgG4-SC involving the hilar bile duct are quite similar to those of
hilar cholangiocarcinoma [4-7].

According to the clinical diagnostic criteria of IgG4-SC 2012 [7],
1gG4-SC is diagnosed based on a combination of biliary tract
imaging, elevation of serum IgG4 levels, other organ involvements
such as AIP, histological features, and an optional criterion of the
effectiveness of steroid therapy. As taking adequate specimens by
transpapillary bile duct biopsy is difficult, differentiation between
1gG4-SC and bile duct carcinoma or PSC is sometimes clinically
difficult. Steroid responsiveness may assure the diagnosis of
IgG4-SC. However, to avoid cancer progression in resectable
patients during a steroid trial, assessing steroid responsiveness
within a short duration is necessary. To determine when and how
we judge steroid responsiveness in a steroid trial, we examined
clinical pictures of responsiveness to steroid in IgG4-SC patients.

2. Patients and methods

This retrospective study was approved by the institutional
review board at Tokyo Metropolitan Komagome Hospital, and
informed consent for all invasive procedures was obtained from all
patients prior to participation.

1896-1126/© 2015 Medical University of Bialystok. Published by Elsevier Sp. z 0.0. All rights reserved.

—233—



212 S. lwasaki et al./Advances in Medical Sciences 60 (2015) 211-215

2.1. Patients

Participants comprised 29 patients (19 men, 10 women;
median age, 71 years; range, 52-76 years) with IgG4-SC who
were diagnosed according to the clinical diagnostic criteria of
1gG4-SC 2012 [7] and were initially treated with steroids. All cases
were associated with type 1 AIP. Stenosis of the lower bile duct was
detected in all patients, and stenosis of the hilar bile duct either
with (n = 2) or without (n = 4) intrahepatic bile duct involvement
was also detected in 6 patients. According to cholangiographic
classification of 1gG4-SC [7], cholangiograms were classified into
type 1 (n=23),type 2 (n = 2), and type 3 (n = 4). Apparent jaundice
(serum total bilirubin (T. Bil) level >3 mg/dl) was detected in
10 patients.

Before steroid therapy, endoscopic retrograde cholangiogra-
phy (ERC) was successfully performed in 26 patients with bile
cytology with or without bile duct brushing, or bile duct biopsy.
Cannulation to the bile duct was unsuccessful in 3 patients.
Magnetic resonance cholangiopancreatography (MRCP) was
performed in 28 patients, excluding one patient who had
metallic clips. MRCP was done using a 1.5-T magnetic resonance
imaging machine by two-or three-dimensional coronal heavily
T2-weighyted single-shot rapid acquisition with relaxation
enhancement.

2.2. Regimen of steroid therapy

Endoscopic and percutaneous transhepatic biliary drainage
was performed before steroid therapy in 9 patients and
1 patient, respectively. The initial dose of oral prednisolone
was 30 mg/day in 26 patients and 40 mg/day in 3 patients
according to the standard regimen of the initial dose (0.6/mg/kg/
day). The initial dose was administered in 3-4 weeks, and was
gradually tapered by 5 mg/day every 2 weeks. Biochemical
and serological blood tests, such as liver enzymes and IgG4 levels,
and imaging modalities such as MRCP, computed tomography
(CT), and endoscopic retrograde cholangiopancreatography
(ERCP) were performed periodically after commencing steroid
therapy [8].

2.3. Assessment of responsiveness to steroids

Biochemical blood tests including T. Bil (normal, 0.8-1.1 mg/dl),
alanine aminotransferase (ALT) (normal, 30-46 IU/1), and alkaline
phosphatase (ALP) (normal, 150-233 IU/l) were examined at about
5 days (4-6 days), about 10 days (9-11 days), and about 15 days
(14-16 days) after commencement of steroid therapy. When the
abnormally elevated level before steroids showed a drop more
than 10%, it was regarded as decrease.

ERC was performed in 18 patients, at about 1 week (5 and
9 days, n = 2), about 2 weeks (12-16 days, n = 7), about 3 weeks
(19-24 days, n=4), and >4 weeks (30-78 days, n=5) after
starting steroid. MRCP was performed in 25 patients, at about
1 week (8-10 days, n =4), about 2 weeks (13-17 days, n = 10),
about 3 weeks (19-23 days, n=7), and >4 weeks (29-55 days,
n = 4) after starting steroid. Stenosis from sclerosing cholangitis
was classified into 4 degrees: complete obstruction, 0; marked
stenosis (>2/3), 1; moderate stenosis (<2/3), 2; and almost
normal, 3.

3. Results

All patients responded well to steroid therapy and achieved
remission, including of other associated IgG4-related diseases.
All biliary drainage tubes were withdrawn at a mean of 16 days
(range, 9-30 days) after starting steroid administration.

3.1. Biochemical blood tests

In the 19 patients without biliary drainage, serum levels of T.
Bil, ALT, and ALP were elevated to more than double the upper limit
of normal in 6, 8, and 9 patients before steroid therapy,
respectively. At about 5 days after starting steroids, serum levels
of T. Bil, ALT, and ALP decreased in 5 (83%), 6 (75%), and 8 (89%)
patients. Serum ALP levels decreased in 1 patient at about 10 days.
Time to halving of serum T. Bil level was about 5 days in 3 patients
(50%), about 10 days in 1 (17%), and about 15 days in 1 (17%)
(Fig. 1a). Time to halving of serum ALT level was about 5 days
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Fig. 1. (a) Changes in serum levels of total bilirubin after steroid therapy. (b)
Changes in serum levels of ALT after steroid therapy. (c) Changes in serum levels of
ALP after steroid therapy.
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Fig. 2. Degrees of improvement on ERC after steroid therapy in IgG4-SC involving
the lower bile duct (a) and the hilar/intrahepatic bile duct (b).

in 2 patients (25%), and about 10 days in 3 (38%) (Fig. 1b). Time
to halving of serum ALP level was about 5 days in 4 patients
(44%), about 10 days in 4 (44%), and about 15 days in 1 (11%)
(Fig. 1c).

3.2. ERC

The stenotic portion of the lower bile duct was improved in
100% (2/2) at about 1 week, in 100% (7/7) at about 2 weeks, in 100%
(4/4) at about 3 weeks, and in 100% (5/5) at >4 weeks.
Improvement by 2 degrees was observed in 1 patient at 1 week,
3 patients at 2 weeks, and 2 patients at >4 weeks (Fig. 2a). The
stenotic portion of the hilar and/or intrahepatic bile duct was
improved in 100% (1/1) at about 1 week, in 100% (1/1) at about
2 weeks, and in 50% (1/2) at about 3 weeks, and the degree of
improvement was only 1 (Fig. 2b).

3.3. MRCP

The stenotic portion of the lower bile duct was improved in
100% (4/4) at about 1 week, in 80% (8/10) at about 2 weeks, in 100%
(7/7) at about 3 weeks, and in 100% (4/4) at >4 weeks.
Improvement of 2 degrees was observed in 1 patient at 1 week,
3 patients at 2 week, 3 patients at 3 weeks, and 1 patient at >4
weeks (Fig. 3a). The stenotic portion of the hilar and/or
intrahepatic bile duct was improved in 50% (1/2, 1 degree)
at about 1 week, in 0% (0/1) at about 2 weeks, and in 100%
(1/1, 2 degrees) at >4 weeks (Figs. 3b and 4a, b).
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Fig. 3. Degrees of improvement on MRCP after steroid therapy in 1gG4-SC involving
the lower bile duct (a) and the hilar/intrahepatic bile duct (b).

4. Discussion

The most important factor in the diagnosis of IgG4-related
disease is to differentiating this pathology from malignancy. As
definitive diagnostic markers for IgG4-related disease are lacking,
diagnosis is made using a combination of clinical, imaging,
serological, and histopathological features. However, differentia-
tion between IgG4-related disease and malignancy is still difficult
in some cases [1].

As IgG4-related disease responds well to steroid, rapid
response to steroids is reassuring and confirms the diagnosis.
As steroid trial should not be used as a substitute for a thorough
search for an etiology and should only be started in patients
showing a negative work-up for known etiologies, including
cancer. Furthermore, two major points need to be considered in
steroid trials for IgG4-related disease. First, as steroids have anti-
inflammatory effects, including improvement in clinical symp-
toms, steroid responsiveness should be assessed objectively.
Second, as cancer may progress in resectable patients during a
steroid trial, steroid responsiveness should be assessed within a
short duration as possible.

Moon et al. [9] conducted a 2-week steroid trial for 22 patients
with clinically suspected AIP showing atypical findings on imaging
after an initial negative investigation for malignancy. Steroid
responsiveness was assessed based on a marked improvement of
narrowing of the main pancreatic duct and a reduction in the size
of the pancreatic mass. All 15 patients who responded to steroids
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Fig. 4. MRCP findings of 1gG4-SC showing a 2-degree improvement in the lower bile
duct and a 1-degree improvement in the hilar bile duct after steroid therapy. (a)
Before, and (b) 1 week after starting steroid therapy.

were finally diagnosed with AIP, whereas all 7 patients who did not
show a response to steroids were later confirmed as having
pancreatic cancer. Improvements in clinical symptoms or normal-
ization of elevated levels of serum IgG4 may be seen in response to
steroids, but were excluded as a criterion for steroid responsive-
ness because they might be induced by the anti-inflammatory
effect of steroids. Pancreatic enlargement resulting from obstruc-
tive pancreatitis associated with pancreatic cancer may also be
relieved by steroid therapy, again due to the anti-inflammatory
effect of steroids. Therefore, their study defined steroid respon-
siveness not simply as improvement of pancreatic swelling, but
more strictly as relief of narrowing of the main pancreatic duct and
resolution of the pancreatic mass.

In the international consensus diagnostic criteria for AIP [10],
response to steroids is used as an optional criterion. This criterion
involves use of prednisolone at 0.6-1 mg/kg/day with reassess-
ment of imaging findings and CA19.9 levels after 2 weeks of
treatment, based on the Moon’s study. Response to steroid therapy
is also used as an optional criterion in the clinical diagnostic
criteria of IgG4-related SC 2012 [7]. Although evaluation of the
effectiveness by imaging modalities is recommended, precise
methods were not assessed in the criteria. We undertook this study
to assess how to appropriately conduct a steroid trial for 1gG4-
related SC.

Resolution of stenosis of the lower bile duct after steroid
therapy was observed in all 18 ERC series. The resolution was also
detected in 23 MRCP series, but was not observed in 2 patients on
MRCP performed about 2 weeks after starting steroids. This might
be due to lower spatial resolution on MRCP. On the other hand,
resolution of hilar/intrahepatic bile duct stenosis was not observed
in 1 patient on ERC at about 3 weeks, and in 2 patients on MRCP at
about 1 and 2 weeks, respectively. Responsiveness to steroids can
be evaluated at 1-2 weeks on ERC or MRCP, but responsiveness
was less dpparent in the hilar/intrahepatic bile duct than in the
lower bile duct. Reasons for the differences of steroid responsive-
ness between hilar/intrahepatic and lower bile duct were
unknown.

Response to steroids can be evaluated using tests of blood
chemistry in 1gG4-SC patients without biliary drainage. In our
19 patients without biliary drainage, elevated serum levels of T. Bil,
ALT, and ALP were decreased in 100%, 75%, and 100% at about
10 days after starting steroid. They were halved in 50%, 25%, and
44% at about 5 days, and in 17%, 38%, and 44% at about 10 days.

Steroid trials for [gG4-SC should be undertaken for patients in
whom a response can be assessed objectively after possible
negative work-ups. To avoid cancer progression in resectable
patients during a steroid trial, steroid responsiveness should be
judged using blood chemistry at 5 and 10 days and on MRCP and/or
ERC at 1-2 weeks after starting steroid. However, as slight
responsiveness may be seen by the anti-inflammatory effect of
steroids even in cases of cholangiocarcinoma, the judgment of
steroid responsiveness should be done carefully by both findings.

Limitations of this study that must be considered on
interpreting the results include the retrospective design and the
small number of cases of IgG4-SC involving the hilarfintrahepatic
bile duct. However, this represents the first study to assess
appropriate steroid trials for IgG4-SC.

5. Conclusions
Steroid responsiveness in steroid trials for IgG4-SC is recom-
mended to be assessed using blood biochemistry tests at 5 and

10 days and on MRCP and/or ERC at 1-2 weeks after starting
steroid.
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