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Abstract

Background 1gG4-sclerosing  cholangitis  (IgG4-SC)
patients have an increased level of serum IgG4, dense
infiltration of IgG4-positive plasma cells with extensive
fibrosis in the bile duct wall, and a good response to steroid
therapy. However, it is not easy to distinguish IgG4-SC
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from primary sclerosing cholangitis, pancreatic cancer, and
cholangiocarcinoma on the basis of cholangiographic
findings alone because various cholangiographic features
of IgG4-SC are similar to those of the above progressive or
malignant diseases.

Methods The Research Committee of IgG4-related Dis-
eases and the Research Committee of Intractable Diseases
of Liver and Biliary Tract in association with the Ministry
of Health, Labor and Welfare, Japan and the Japan Biliary
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Association have set up a working group consisting of
researchers specializing in IgG4-SC, and established the
new clinical diagnostic criteria of IgG4-SC 2012.

Results The diagnosis of IgG4-SC is based on the
combination of the following 4 criteria: (1) characteristic
biliary imaging findings, (2) elevation of serum IgG4
concentrations, (3) the coexistence of IgG4-related diseases
except those of the biliary tract, and (4) characteristic
histopathological features. Furthermore, the effectiveness
of steroid therapy is an optional extra diagnostic criterion
to confirm accurate diagnosis of 1gG4-SC.

Conclusion These diagnostic criteria for IgG4-SC are use-
ful in practice for general physicians and other nonspecialists.

Keywords IgG4 - Sclerosing cholangitis - Primary
sclerosing cholangitis - Autoimmune pancreatitis -
Cholangiocarcinoma

Introduction

IgG4-related sclerosing cholangitis (IgG4-SC) is a char-
acteristic type of sclerosing cholangitis with an unknown
pathogenic mechanism. IgG4-SC patients show increased
levels of serum IgG4 [1] and dense infiltration of IgG4-
positive plasma cells with extensive fibrosis in the bile duct
wall [2]. IgG4-SC is frequently associated with autoim-
mune pancreatitis, and it shows a good response to steroid
therapy [3-7]. Various cholangiographic features of 1gG4-
SC are similar to those of primary sclerosing cholangitis
(PSC), pancreatic cancer, and cholangiocarcinoma [8, 9].
Therefore, it is not easy to discriminate IgG4-SC from
these progressive or malignant diseases on the basis of
cholangiographic findings alone [10, I1], and accurate
diagnosis of IgG4-SC not associated with autoimmune
pancreatitis is particularly difficult [12].
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Therefore, the Research Committee of IgG4-related
Diseases (Chairman, Kazuichi Okazaki) and the Research
Committee of Intractable Diseases of Liver and Biliary
Tract (Chairman, Hirohito Tsubouchi) in association with
the Ministry of Health, Labor, and Welfare of Japan, and the
Japan Biliary Association (Chairman, Kazuo Inui) have set
up.a working group consisting of researchers specializing in
I1gG4-SC. After several meetings held on 15 October 2010,
1 February 2011, and 2 August 2011, and after the exchange
of opinions via e-mail, this working group developed a
tentative proposal for the clinical diagnostic criteria of
IgG4-SC, including the clinical features of IgG4-SC, in
order to avoid the misdiagnosis of PSC and malignant dis-
eases. The open forum was held at the 47th Annual Meeting
of the Japan Biliary Association on 17 September 2011, and
the official announcement was made on the home page of
the Japan Biliary Association, where extensive discussion
of the tentative proposal can be found.

Disease concept of 1gG4-SC

The working group analyzed the clinical features and
conditions of IgG4-SC, resulting in the following disease
concept of 1gG4-SC.

IgG4-SC is a characteristic type of sclerosing cholan-
gitis with an unknown pathogenic mechanism. 1gG4-SC
patients show increased levels of serum IgG4 [1] and dense
infiltration of IgG4-positive plasma cells with extensive
fibrosis in the bile duct wall [2]. Circular and symmetrical
thickening of the bile duct wall is observed not only in the
stenotic areas but also in the areas without stenosis that
appear normal in the cholangiogram [13]. IgG4-SC is fre-
quently associated with autoimmune pancreatitis [3-7].
IgG4-related dacryoadenitis/sialadenitis and IgG4-related
retroperitoneal fibrosis are also occasionally observed in
1gG4-SC [14-17]. However, some cases of IgG4-SC do not
show any other organ involvement [12].

IgG4-SC is more common in elderly men. Obstructive
jaundice is frequently observed in IgG4-SC. The clinical
and radiological features of IgG4-SC are resolved by ste-
roid therapy, though long-term prognosis of this disease is
not clear [4-7].

The differential diagnosis of 1gG4-SC from PSC and
neoplastic lesions such as pancreatic or biliary cancers is
very important. It is also necessary to rule out secondary
sclerosing cholangitis caused by diseases with obvious
pathogenesis.

The new clinical diagnostic criteria of IgG4-SC 2012

The working group established their final proposal for the
new clinical diagnostic criteria of IgG4-SC 2012 (Table 1).

@ Springer
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Table 1 Clinical diagnostic
criteria of IgG4-related
sclerosing cholangitis 2012

Diagnostic items

(1) Biliary tract imaging reveals diffuse or segmental narrowing of the intrahepatic and/or extrahepatic

bile duct associated with the thickening of bile duct wall

(2) Hematological examination shows elevated serum IgG4 concentrations (>135 mg/dl)

(3) Coexistence of autoimmune pancreatitis, IgG4-related dacryoadenitis/sialadenitis, or IgG4-related

retroperitoneal fibrosis

(4) Histopathological examination shows:

a. Marked lymphocytic and plasmacyte infiltration and fibrosis

b. Infiltration of 1gG4-positive plasma cells: >10 IgG4-positive plasma cells/HPF

c. Storiform fibrosis
d. Obliterative phlebitis

Option: effectiveness of steroid therapy

A specialized facility, in which detailed examinations such as endoscopic biliary biopsy and endoscopic
ultrasound-guided fine needle aspiration (EUS-FNA) can be administered, may include in its diagnosis
the effectiveness of steroid therapy, once pancreatic or biliary cancers have been ruled out.

Diagnosis

Definite diagnosis
M+ 3)
MH+@+@Bab
4)a,b,c
4)a, b, d

Probable diagnosis
(1) + (2) + option

Possible diagnosis
M+ @

It is necessary to exclude PSC, malignant diseases such as pancreatic or biliary cancers, and secondary
sclerosing cholangitis caused by the diseases with obvious pathogenesis. When it is difficult to differentiate
from malignant conditions, a patient must not be treated with facile steroid therapy but should be referred to a

specialized medical facility

The diagnosis of IgG4-SC is based on the combination of
the following 4 criteria: (1) characteristic biliary imaging
findings, (2) elevation of serum IgG4 concentrations, (3)
coexistence of IgG4-related diseases except those of the
biliary tract, and (4) characteristic histopathological fea-
tures. However, it is not easy to obtain sufficient biliary
tract tissue to determine the characteristic histology of
1gG4-SC by biopsy [[13], [18]]. Furthermore, the effec-
tiveness of steroid therapy is an optional additional diag-
nostic criterion to confirm accurate diagnosis of IgG4-SC.
The types of typical cholangiographic features are shown
schematically [19]. The diseases to be discriminated from
IgG4-SC and the necessary examinations for diagnosis are
also described so that these diagnostic criteria can be used
clinically [20].

Diagnostic imaging findings
Narrowing of the bile duct

Although magnetic resonance cholangiopancreatography
provides useful information, the narrowing of the bile duct

_@_ Springer

should be assessed by direct cholangiography such as
endoscopic retrograde cholangiopancreatography or per-
cutaneous transhepatic cholangiography.

I1gG4-SC associated with autoimmune pancreatitis fre-
quently shows a stricture of the lower common bile duct.
This stricture might be caused by both the thickening of the
bile duct and the effect of inflammation and/or edema of
the pancreas [21].

Dilation after the confluent stricture is a characteristic
feature of IgG4-SC. The typical cholangiographic findings
of PSC, such as a band-like stricture, beaded appearance,
pruned-tree appearance, and diverticulum-like outpouching
are not observed in IgG4-SC (Fig. 1) [8].

The characteristic features of 1gG4-SC can be classified
into 4 types based on the regions of stricture as revealed by
cholangiography and differential diagnosis (Fig. 2) [19].
Type 1 IgG4-SC shows stenosis only in the lower part of
the common bile duct, and it should be differentiated from
chronic pancreatitis, pancreatic cancer, and cholangiocar-
cinoma. The modalities useful for differential diagnosis are
intraductal ultrasonography (IDUS) [13], endoscopic
ultrasound-guided fine needle aspiration [22], and cytology
and/or biopsy of the bile duct [13, 14]. Type 2 IgG4-SC, in
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1gG4-related sclerosing cholangitis

1. dilation after confluent stricture
2. stricture of lower common bile duct

Fig. 1 The schematic comparison of cholangiographic findings
between IgG4-related sclerosing cholangitis and primary sclerosing
cholangitis. IgG4-related sclerosing cholangitis showing dilation after
confluent stricture (>10 mm) and stricture of lower common bile
duct. Primary sclerosing cholangitis showing band-like stricture (short

Type 2 e3

Primary sclerosing cholangitis

3. band-like stricture

4. beaded appearance
5. pruned-tree appearance
6. diverticulum-like outpouching

stricture 1-2 mm), beaded appearance (short and annular stricture
alternating with normal or minimally dilated segments), pruned-tree
appearance (diminished arbolization of intrahepatic duct and pruning)
and diverticulum-like outpouching (outpouchings resembling diver-
ticula, often protruding between adjacent strictures)

Type 4

X OAHE X T

v

Differential diagnosis Pancreatic cancer Primary sclerosing cholangitis Bile duct cancer
Bile ductcancer Gallbladder cancer
Chronic pancreatitis

Useful modalities IDUS* (bile duct) Liver biopsy EUS (bile duct, pancreas)
EUS-FNA** (pancreas) Colonoscopy IDUS (bile duct)
Biopsy (bile duct) (R/O coexistence of IBD ***) Biopsy (bile duct)

Fig. 2 The cholangiographic classification of IgG4-related sclerosing
cholangitis and differential diagnosis. Stenosis is located only in the
lower part of the common bile duct in type 1; stenosis is diffusely
distributed in the intra- and extrahepatic bile ducts in type 2. Type 2 is
further subdivided into 2 types: extended narrowing of the intrahe-
patic bile ducts with prestenotic dilation is widely distributed in type
2a; narrowing of the intrahepatic bile ducts without prestenotic

which stenosis is diffusely distributed throughout the
intrahepatic and extrahepatic bile ducts, should be differ-
entiated from PSC. Type 2 is subdivided into 2 further

dilation and reduced bile duct branches are widely distributed in type
2b. Stenosis is detected in both the hilar hepatic lesions and the lower
part of the common bile ducts in type 3; and strictures of the bile duct
are detected only in the hilar hepatic lesions in type 4. *IDUS
intraductal ultrasonography, **EUS-FNA endoscopic ultrasound-
guided fine needle aspiration, ***JBD inflammatory bowel disease

types: type 2a, with narrowing of the intrahepatic bile ducts
with prestenotic dilation; and type 2b, with narrowing of
the intrahepatic bile ducts without prestenotic dilation and
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reduced bile duct branches, which is caused by marked
lymphocytic and plasmacyte infiltration into the peripheral
bile ducts. Type 3 IgG4-SC is characterized by stenosis in
both the hilar hepatic lesions and the lower part of the
common bile duct. Type 4 IgG4-SC shows strictures of the
bile duct only in the hilar hepatic lesions. Cholangio-
graphic findings of types 3 and 4 need to be discriminated
from those of cholangiocarcinoma. The modalities useful
for the differential diagnosis of types 3 and 4 are endo-
scopic ultrasonography (EUS), IDUS [13], and cytology
and/or biopsy of the bile duct [13, 14]. Nevertheless, there
are some IgG4-SC cases whose cholangiographic findings
do not fit into any of the above 4 types.

Thickening of the bile duct

Abdominal ultrasonography (US) [23], abdominal com-
puted tomography [24], abdominal magnetic resonance
imaging, EUS, and IDUS show circular and symmetrical
thickening of the bile duct wall, smooth outer and inner
margins, and a homogenous internal echo [13]. These
characteristic features are recognized not only in stenotic
areas or occasionally in the gallbladder but also in areas
without stenosis that appear normal on cholangiogram.

Hematological examination

Elevated level of serum IgG4 (135 mg/dl or higher, nep-
helometric method) is one of the diagnostic criteria for
IgG4-SC [1]. Elevation of serum IgG4 levels is not nec-
essarily specific to IgG4-SC because it is also observed in
atopic dermatitis, pemphigus, asthma, etc.; in particular,
elevated levels of serum IgG4 are also observed in some
malignant cholangiopancreatic diseases (e.g., pancreatic
cancer, cholangiocarcinoma) [25, 26].

Other organ involvement

1gG4-SC is frequently associated with autoimmune pan-
creatitis. It is particularly difficult to accurately diagnose
[gG4-SC in cases not associated with autoimmune pan-
creatitis. Occasionally, IgG4-SC is associated with other
systemic IgG4-related diseases, including IgG4-related
symmetrical dacryoadenitis/sialadenitis and IgG4-related
retroperitoneal fibrosis [14-17]. These associations are
helpful in the correct diagnosis of IgG4-SC. Although
IgG4-related dacryoadenitis/sialadenitis is basically char-
acterized by symmetrical bilateral swelling, unilateral
swelling can be included only if pathological diagnosis is
made. Inflammatory bowel disease (IBD) is not usually an
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associated feature, unlike the frequent association of IBD
with PSC [27, 28].

Pathological findings of bile ducts

In IgG4-SC, fibroinflammatory involvement is observed
mainly in the submucosa of the bile duct wall, whereas the
epithelium of the bile duct is intact {29]. However, slight
injury and/or neutrophil infiltration are occasionally
observed in IgG4-SC with associated secondary cholangi-
tis. PSC should be excluded if inflammation is observed,
particularly in the epithelium of the bile duct wall.

Cytological examination is commonly used for the
diagnosis of cholangiocarcinoma. Endoscopic transpapil-
lary bile duct biopsy is performed to rule out cholangio-
carcinoma; however, it is not easy to obtain sufficient
biliary tract tissue to study the characteristic histology of
IgG4-SC biopsy specimens (e.g., storiform fibrosis, oblit-
erative phlebitis) [13]. Liver biopsy is sometimes useful to
diagnose IgG4-SC cases with intrahepatic bile duct stric-
tures [30-32].

Exclusion of secondary sclerosing cholangitis

It is necessary to rule out the following features of sec-
ondary sclerosing cholangitis with obvious pathogenesis,
including common bile duct stones, cholangiocarcinoma,
trauma, previous operation on the biliary tract, congenital
biliary anatomy, corrosive cholangitis, ischemic bile duct
stenosis, AIDS-related cholangitis, and biliary injury
caused by intra-arterial chemotherapy.

Effectiveness of steroid therapy

This optional diagnostic criterion should be applied only to
the IgG4-SC cases in which the effect of steroid therapy
can be evaluated by imaging modalities. Accordingly,
clinical conditions or hematological findings cannot be
evaluated by this method. It is sometimes difficult to obtain
sufficient biopsy specimens from patients suffering from
diseases of not only the biliary tract but also of other
organs, such as the pancreas, lachrymal gland, salivary
gland, and retroperitoneum. However, efforts should be
made to collect enough tissue samples for diagnosis and
steroid trials should be strictly avoided.

The effectiveness of steroid therapy should be cau-
tiously evaluated because some malignant lesions may
occasionally improve after steroid administration [33]. If
neoplastic lesions cannot be clinically ruled out after



J Hepatobiliary Pancreat Sci (2012) 19:536-542

541

steroid therapy, it is advisable to perform re-evaluation to
rule out malignant cholangiopancreatic diseases.

Conclusion

These IgG4-SC 2012 clinical diagnostic criteria, estab-
lished by a working group consisting of researchers spe-
cializing in IgG4-SC, are thought to be useful practically
for general physicians and nonspecialists. In the future,
detailed investigation of IgG4-SC cases, improvement in
‘diagnostic modalities, and basic research should be
undertaken to evaluate the clinical features and pathogenic
mechanism of 1gG4-SC.

Appendix: members of the working group
for the clinical diagnostic criteria of IgG4-SC

The Research Committee of IgG4-related Diseases in asso-
ciation with the Ministry of Health, Labor, and Welfare of
Japan (Chairman, Kazuichi Okazaki): K. Okazaki, K. Inui,
S. Kawa, T. Kamisawa, S. Tazuma, K. Uchida, K. Hirano,
H. Yoshida, T. Nishino, S.B.H. Ko, N. Mizuno, H. Hamano,
A. Kanno, K. Notohara, O. Hasebe, T. Nakazawa, and
H. Ohara.

The Research Committee of Intractable Diseases of
Liver and Biliary Tract in association with the Ministry of
Health, Labor, and Welfare of Japan (Chairman, Hirohito
Tsubouchi): H. Tsubouchi, S. Tazuma, Y. Nakanuma, and
H. Takikawa.

The Japan Biliary Association (Chairman, Kazuo Inui):
K. Inui.

This work was supported partially by the Research
Program of Intractable Disease provided by the Ministry of
Health, Labor, and Welfare of Japan.
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Clinical diagnostic criteria of IgG4-related sclerosing cholangitis 2012

The Research Committee of [gG4-related Diseases provided by the Ministry of Health, Labor,
and Welfare of Japan (chaired by Kazuichi Okazaki)
The Research Committee of Intractable Diseases of Liver and Biliary Tract provided
by the Ministry of Health, Labor, and Welfare of Japan (chaired by Hirohito Tsubouchi)
The Japan Biliary Association (chaired by Kazuo Inui)

IgG4-related sclerosing cholangitis IgG4-SC) is a characteristic sclerosing cholangitis showing the increased level
of the serum IgG4, the dense infiltration of lymphocytes and IgG4-positive plasma cells with extensive fibrosis in the
bile duct wall, and a good response to steroid therapy. IgG4-SC shows various cholangiographic features similar to
those of primary sclerosing cholangitis (PSC), pancreatic cancer, and cholangiocarcinoma. Therefore, it is not easy to
discriminate IgG4-SC from those progressive or malignant diseases on the basis of cholangiographic findings alone.
The Research Committee of IgG4-related Diseases and the Research Committee of Intractable Diseases of Liver and
Biliary Tract provided by the Ministry of Health, Labor, and Welfare of Japan, and the Japan Biliary Association or-
ganized a working group consisting of researchers specializing in IgG4-SC. This working group proposed the new
clinical diagnostic criteria of IgG4-SC 2012 in order to avoid the misdiagnosis of PSC and malignant diseases as far
as possible, after several meetings and the open forum on 17 September 2011 to discuss the tentative proposal.

Clinical Diagnostic Criteria of 1gG4-SC
1. Biliary tractimaging studies showing diffuse or segmental narrowing of the intra and/or extra-hepatic bile duct
associated with the thickening of bile duct wall.
2. Hematological examination shows elevated serum IgG4 concentrations (=135mg/dl).
3. Coexistence of autoimmune pancreatitis, [gG4-related dacryoadenitis/sialoadenitis or IgG4-related retroperito-
neal fibrosis.
4. Histopathologic examination shows:
(MMarked lymphocytic and plasmacyte infiltration and fibrosis.
@Infiltration of IgG4-positive plasma cells: >10 IgG4-positive plasma cells/HPF
(®Storiform fibrosis
(®Obliterative phlebitis
Option: Effectiveness of steroid therapy
A specialized facility may include in its diagnosis the effectiveness of steroid therapy, once pancreatic or bile duct
cancers have been ruled out.
Definite: 1 +3, 1 +2 +40®), 40@®), 4D@®
Probable: 1+ 2+ Option
Possible: 1+2
It is necessary to exclude malignant diseases such as pancreatic or biliary cancers.
JJBA 2012; 26: 59—63

Members of working group for the clinical diagnostic criteria of 1gG4-SC:

Kazuichi Okazaki (Kansai Medical University), Shigeyuki Kawa (Shinshu University), Kazuo Inui (Fujita Health Uni-
versity), Terumi Kamisawa (Tokyo Metropolitan Komagome Hospital), Susumu Tazuma (Hiroshima University),
Kazushige Uchida (Kansai Medical University), Kenji Hirano (Tokyo University), Hitoshi Yoshida (Showa University),
Takayoshi Nishino (Tokyo Women’s Medical University), Shigeru Ko (National Center for Geriatrics and Gerontol-
gogy), Nobumasa Mizuno (Aichi Cancer Center Hospital), Hideaki Hamano (Shinshu University), Atsushi Sugano (To-
hoku University), Kenji Notohara (Kurashiki Central Hospital), Osamu Hasebe (Nagano Municipal Hospital), Takahiro
Nakazawa (Nagoya City University), Yasuni Nakanuma (Kanazawa University), Hajime Takikawa (Teikyo Univer-
sity), Hirohito Tsubouchi (Kagoshima University), Hirotaka Ohara (Nagoya City University)

© 2012 Japan Biliary Association
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Abstract IgG4-related disease (IgG4RD) is anovel clinical
disease entity characterized by elevated serum IgG4 concen-
tration and tumefaction or tissue infiltration by IgG4-positive
plasma cells. IgG4RD may be present in a certain proportion
of patients with a wide variety of diseases, including Miku-
licz’s disease, autoimmune pancreatitis, hypophysitis, Riedel
thyroiditis, interstitial pneumonitis, interstitial nephritis,
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prostatitis, lymphadenopathy, retroperitoneal fibrosis,
inflammatory aortic aneurysm, and inflammatory pseudotu-
mor. Although IgG4RD forms a distinct, clinically indepen-
dent disease category and is attracting strong attention as a
new clinical entity, many questions and problems still remain
to be elucidated, including its pathogenesis, the establishment
of diagnostic criteria, and the role of IgG4. Here we describe
the concept of IgG4RD and up-to-date information on this
emerging disease entity.
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Abbreviations

IgG4RD IgG4-related disease

MD Mikulicz’s disease

SS Sjogren’s syndrome

MHLW Japan Ministry of Health, Labor and Welfare
Japan

LPSP Lymphoplasmacytic sclerosing
pancreatitis

AIP Autoimmune pancreatitis

FMF Familial multifocal fibrosclerosis

ANA Anti-nuclear antibody

Introduction

In 1892, Dr. Johann von Mikulicz, also known as Jan
Mikulicz-Radecki, published a paper describing a patient
with symmetrical swelling of the lachrymal, parotid, and
submandibular glands, with massive infiltration of these
glands by mononuclear cells [1]. Following reports
describing similar patients, this condition was called
Mikulicz’s disease (MD). In contrast, patients with similar
symptoms, but with diseases such as leukemia, malignant
lymphoma, and sarcoidosis, were reported to have
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Mikulicz’s syndrome [2]. In 1930, Dr. Henrik Sjogren, an
ophthalmologist, published a paper describing a woman
with rheumatoid arthritis accompanied by keratoconjunc-
tivitis sicca and severe swelling of the parotid glands, a
condition that has been recognized as Sjogren’s syndrome
(SS) [3]. In 1953, Morgan and Castleman examined 18
patients with MD and concluded that this condition is one
manifestation of SS [4]. Since then, MD has attracted very
little interest in western countries. In Japan, however, there
have been many patients with MD, such that differences
between MD and SS have been clarified [5-7]. For
example, their gender distribution is quite different, in that
MD occurs in both men and women, whereas SS occurs
mainly in women. Second, patients with MD have rela-
tively mild xerostomia and xerophthalmia, despite signifi-
cant enlargement of their lachrymal and salivary glands.
Further, MD is accompanied by more complications, such
as autoimmune pancreatitis (AIP). Patients with MD show
a better response to glucocorticoid therapy than patients
with SS. Finally, it has become clear that MD is related to
elevated serum IgG4 concentrations and infiltration of
IgG4-positive cells [5-9].

Following the description of a patient with chronic
pancreatitis due to an autoimmune mechanism [10], lym-
phoplasmacytic sclerosing pancreatitis (LPSP) was found
to be a characteristic histopathological finding in patients
with AIP [11]. These findings led to the concept of AIP,
which has characteristics similar to those of other auto-
immune diseases, such as hypergammaglobulinemia, the
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1gG4-Related Disease (lgG4RD)

Mikulicz’s disease

Kuttner’s turmor

Hashimoto’s thyroiditis
Reidel's thyroiditis

interstitial pneumonia

- gutoimmune pancreatitis
sclerosing cholangitis

= tubulointerstitial nephritis
retroperitoneal fibrosis
lymphoplasmacytic aoritis
inflammatory aneurysm
eosinophilic anglocentric fibrosis
* inflammatory pseudotumor
prostatitis

cutaneous pseudolymphoma
" Rosal-Doriman disease

Fig. 1 IgG4-related conditions. Many diseases have been reported to
be IgG4-related

presence of various autoantibodies, lymphocytic infiltration
into pancreatic tissue, and good responsiveness to steroids
[12]. Following a report showing elevated serum IgG4 con-
centrations in patients with AIP [13], the pancreatic research
team of the Ministry of Health, Labor and Welfare Japan
(MHLW Japan) showed that AIP was related to IgG4 [14].

IgG4-positive plasma cell infiltration has also been
observed in patients with other conditions, including retro-
peritoneal and mediastinal fibrosis [15, 16], inflammatory
pseudotumor of the lung and liver [17], Kiittner tumor [18],
and interstitial nephritis [19], indicating that these diseases
and conditions collectively constitute a new disease concept,
IgG4-related disease (Fig. 1). These findings have led to the
organization of two study groups by MHLW Japan to ana-
lyze the condition of IgG4-related disease. These groups
consist of doctors and researchers in various fields, including
rheumatology, hematology, gastroenterology, nephrology,
pulmonology, ophthalmology, odontology, pathology, sta-
tistics, and basic and molecular immunology, from all over
Japan. One of these groups, chaired by Professor Umehara of
Kanazawa Medical University, is seeking to establish diag-
nostic criteria for IgG4-related multi-organ lymphoprolif-
erative syndrome (IgG4-MOLPS), whereas the second
group, chaired by Professor Okazaki of Kasai Medical
University, is seeking to understand the etiology and path-
ogenesis of IgG4-related systemic disease.

Unification of different nomenclatures for IgG4-related
disease (IgG4RD)

The concept of IgG4RD arose when elevated serum IgG4
concentrations were first reported in patients with sclerosing
pancreatitis [13]. Autoimmune pancreatitis (AIP) is also

Table 1 Nomenclatures of IgG-related conditions

Kamisawa
[21]
van der Vliet

1gG4-related autoimmune disease

IgG4-associated multifocal systemic fibrosis

(76]
IgG4-related systemic disease Kamisawa
[20]
1gG4-related sclerosing disease Kamisawa
[15]
Hyper-1gG4 disease Neild [59]
1gG4-related disease (IgG4-RD) Zen [77]
Systemic IgG4 plasmacytic syndrome (SIPS) Yamamoto
[22]

IgG4-related multi-organ lymphoproliferative
syndrome (1gG4-MOLPS)

IgG4-associated disease

Masaki [29]

Geyer [78]

associated with a variety of extrapancreatic lesions, includ-
ing sclerosing cholangitis, sclerosing sialadenitis, and dac-
ryoadenitis, resulting in the concept of IgG4-related
systemic disease [20], also called IgG4-related autoimmune
disease [21] or IgG4-related sclerosing disease [15]. The
finding of elevated serum IgG4 and IgG4-positive plasma
cell infiltration in MD suggested that MD was a systemic
disease, which was called systemic IgG4 plasmacytic syn-
drome (SIPS) [22]. Further, a comparison of patients with
MD and those with typical SS resulted in the formulation of a
new clinical entity, IgG4+MOLPS [23]. Although many
reports from Japan and other countries have described IgG4-
related conditions under different names (Table 1), these
may refer to the same condition, familial multifocal fibro-
sclerosis (FMF). Indeed, retroperitoneal fibrosis (RPF),
mediastinal fibrosis, sclerosing cholangitis, Riedel’s thy-
roiditis, and pseudotumor of the orbit may all be different
manifestations of a single disease [24].

The name “IgG4-related sclerosing disease” is mainly
based on the swelling of fibrous organs, such as the pancreas
and retroperitoneum, whereas “SIPS” and “IgG44+MOL-
PS” are based on lymphoplasmacytic proliferation in glands
and swollen lymph nodes without fibrosis. Although many
patients with this condition (i.e., IgG4-related sclerosing
disease, etc.) have lesions in several organs, either syn-
chronously or metachronously, other patients show
involvement of only a single organ. At this point, it is unclear
whether the pathogenetic mechanism of this disease is sys-
temic or whether it consists of manifestations in individual
organs. In addition, several reports have described patients
with IgG4-associated conditions concomitant with malig-
nant tumors such as pancreatic [25, 26] and salivary [27]
carcinomas, and ocular adnexal lymphoma [28]. Therefore,
using the term ‘systemic’ may lead to an incorrect diagnosis
of an IgG4-related condition in a patient with malignant
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Fig. 2 Histopathology of IgG4-related disease (IgG4RD). IgG4RD is
characterized histopathologically by the infiltration of 1gG4-positive
plasma cells and fibrosis. However, the severity of fibrosis is dependent

tumors in other organs. Based on these reasons, the members
of the two MHLW Japan research teams agreed, at their
second meeting in Kanazawa on February 11, 2010, to use
the term “IgG4-related disease (IgG4RD)”.

General concept of IgG4RD

After the unification of the disease name as IgG4RD, both
MHLW Japan research teams have sought to determine its
pathogenesis and to formulate diagnostic criteria. The two
teams reached a consensus that IgG4RD can occur in
various organs, including the central nervous system, sal-
ivary glands, thyroid gland, lungs, pancreas, biliary duct,
liver, gastrointestinal tract, kidneys, prostate gland, retro-
peritoneum, and lymph nodes, but that clinical symptoms
depend on the location of the lesion. IgG4RD mainly
affects middle-aged to elderly men. Its clinical symptoms
are relatively mild, and the condition usually comes to
clinical attention due to organ swelling or damage. Many
patients with IgG4RD are treated effectively by steroid
therapy. Although the infiltration of IgG4-positive cells and
increased serum concentrations of I1gG4 are characteristic
of IgG4RD, the severity of fibrosis is dependent on the
individual organs involved. For example, storiform fibrosis
and obliterative phlebitis are characteristic of pancreatic,
biliary tract, and retroperitoneal lesions, but are very sel-
dom found in salivary glands or lymph nodes (Fig. 2).

Prevalence of IgG4RD

It is difficult to ascertain the number of patients with
IgG4RD because its diagnostic criteria have not yet been
established, the awareness of this disease is low, and its
symptoms vary. An attempt was made to estimate the
number of individuals with IgG4RD throughout Japan by

@ Springer
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on the individual organs involved. For example, storiform fibrosis and
obliterative phlebitis are characteristic of retroperitoneal lesions, but
are very seldom observed in salivary glands (x40)

Ishikawa Prefecture
(1.14 million people)

KMU KUH total

2003 2 2 4
2004 0 1 1
2005 1 3 4
2006 1 3 4
2007 1 4 5
2008 1 3 4
2009 1 6 7

7 22 29

Fig. 3 Prevalence of patients with IgG4RD. An attempt was made to
estimate the number of individuals with IgG4RD throughout Japan by
using as an example Ishikawa Prefecture (population 1.14 million
people) with little population inflow/outflow. If all new patients with
IgG4RD visit Kanazawa Medical University Hospital (KMU) or
Kanazawa University Hospital (KUH), the incidence of this disease
throughout Japan would be 0.28-1.08/100,000 population, with
336~1,300 patients newly diagnosed per year. If life expectancy after
diagnosis is 20 years, then approximately 6,700-26,000 patients in
Japan would have developed IgG4RD over the past 20 years. The
numbers in the table represent the numbers of patients who visited
KMU or KUH each year ’

using as an example Ishikawa Prefecture, which has a
population of 1.14 million people with little population
inflow/outflow (Fig. 3). In Ishikawa Prefecture, there are



