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Abstract

Autoimmune pancreatitis (AIP) is a newly described
entity of pancreatitis in which the pathogenesis appears
to involve autoimmune mechanisms. Based on histologi-
cal and immunohistochemical examinations of various
organs of AIP patients, AIP appears to be a pancreatic
lesion reflecting a systemic “1gG4-related sclerosing
disease”. Clinically, AIP patients and patients with pan-
creatic cancer share many features, such as prepon-
derance of elderly males, frequent initial symptom of
painless jaundice, development of new-onset diabetes
mellitus, and elevated levels of serum tumor markers. It
is of uppermost importance not to misdiagnose AIP as
pancreatic cancer. Since there is currently no diagnostic
serological marker for AIP, and approach to the pancre-
as for histological examination is generally difficult, AIP
is diagnosed using a combination of clinical, serological,
morphological, and histopathological features. Findings
suggesting AIP rather than pancreatic cancer include:
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fluctuating obstructive jaundice; elevated serum IgG4
levels; diffuse enlargement of the pancreas; delayed en-
hancement of the enlarged pancreas and presence of a
capsule-like rim on dynamic computed tomography; low
apparent diffusion coefficient values on diffusion-weight-
ed magnetic resonance image; irregular narrowing of
the main pancreatic duct on endoscopic retrograde chol-
angiopancreatography; less upstream dilatation of the
main pancreatic duct on magnetic resonance cholangio-
pancreatography, presence of other organ involvement
such as bilateral salivary gland swelling, retroperitoneal
fibrosis and hilar or intrahepatic sclerosing cholangitis;
negative work-up for malignancy including endoscopic
ultrasound-guided fine needle aspiration; and steroid re-
sponsiveness. Since AIP responds dramatically to steroid
therapy, accurate diagnosis of AIP can avoid unneces-
sary laparotomy or pancreatic resection.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Autoimmune pancreatitis (AIP) is a recently described
entity of pancreatitis in which the pathogenesis appears
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to involve autoimmune mechanisms'”. Characteristic his-
topathological findings in AIP patients in Japan include
dense infiltration of T lymphocytes and IgG4-positive
plasma cells, storiform fibrosis, and obliterative phlebitis
in the pancreas; this form is termed lymphoplasmacytic
sclerosing pancreatitis (LPSP)[H]. Recently, another AIP
variant having different histological findings has been
described. It is called idiopathic duct-centric pancreatitis
(IDCP), and is rare in Japan but more prevalent in Eu-
rope and the United States' ™.

Clinically, AIP patients and those with pancreatic can-
cer have many features in common, such as painless jaun-
dice, development of new-onset diabetes mellitus (DM),
and elevated levels of serum tumor markers. In both pop-
ulations there is preponderance of elderly males. In North
America, about 2.5% of pancreatoduodenectomies were
performed in AIP patients following a mistaken diagnosis
of pancreatic cancer'”. Since AIP responds extremely well
to steroid therapy, it is of utmost importance that it be
differentiated from pancreatic cancer to avoid unnecessary
laparotomy or pancreatic resection.

Other prominent features of AIP include a variety of
extrapancreatic complications. Patients frequently have
significantly elevated serum IgG4 levels®'". Currently,
AIP is recognized as a pancreatic lesion of IgG4-related
systemic disease™"".

In this review, we will summarize clinicopathological
features of AIP and describe a strategy to differentiate it
from pancreatic cancer.

AUTOIMMUNE PANCREATITIS

Clinical features

AIP occurs predominantly in elderly males'"”. Typical
presentation with severe abdominal pain and clinically
acute pancreatitis is rare; the major presenting com-
plaint is painless obstructive jaundice due to associated
sclerosing cholangitis. Failure of pancreatic exocrine or
endocrine function is frequently seen. Up to 50% of AIP
patients present with glucose intolerance. The diagnoses
of DM and AIP are made simultaneously in many cases,
but some patients experience exacerbation of preexisting
DM with the onset of AIP?',

Other organ involvement: IgG4-related sclerosing
disease

In addition to symptoms resulting from pancreatic in-
volvement, AIP patients often have other complications,
such as biliary stricture and thickening of the gallblad-
der wall, swelling of salivary and lacrimal glands, and a
retroperitoneal mass. Histological features in these other
anatomical locations include dense fibrosis with abundant
infiltration of T lymphocytes and IgG4-positive plasma
cells and obliterative phlebitis. We have observed these
features in the periportal area of the liver, gastric mucosa,
colonic mucosa, dermis, lymph nodes, and bone marrow
of AIP parientsl“’”’m. Based on histological and immu-
nohistochemical examinations of various organs of AIP
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Figure 1 Schematic illustration of lgG4-related sclerosing disease.

patients, we proposed that a novel clinicopathological en-
tity, an “IgG4-related sclerosing disease”*'""” should be
described.

IgG4-related sclerosing disease is a systemic disease af-
fecting multiple organs with tissue fibrosis and obliterative
phlebitis. We suggest that AIP appears to be a pancreatic
lesion reflecting a systemic IgG4-related sclerosing dis-
ease, which can be manifest elsewhere to varying degree.
In some cases, only 1 or 2 organs are clinically involved,
while in others, 3 or 4 organs are affected (Figure 1),
These extrapancreatic lesions can be synchronous or
metachronous'”

Histopathological features

Histological pancreatic findings in AIP patients with
LPSP are characterized by dense infiltration of T lym-
phocytes and IgG4-positive plasma cells and storiform
fibrosis. Obliterative phlebitis is frequently detected. The
pancreatic duct is narrowed by periductal fibrosis and
lymphoplasmacytic infiltration, but the ductal epithelium
is usually preserved"™.

American and European pathologists have desctibed
another unique histological pattern in AIP, which they
have termed IDCPY or AIP with granulocyte epithelial
lesion (GEL)". Neutrophilic infiltration in the epithelium
of pancreatic ducts is a characteristic feature of IDCP;
this is not seen in LPSP. Infiltration of IgG4-positive
plasma cells and obliterative phlebitis are uncommon in
IDCP*™', IDCP is seen mostly in Western countries, but
it appears uncommon in Asia®"’. LPSP and IDCP are
regarded as two distinct subtypes of AIP, and it has been
proposed that LPSP be called “type 1 AIP” and IDCP
“type 2 ATP”*'*M,

Diagnostic criteria for AIP

Since there is currently no diagnostic serological marker
for AIP, and approach to the pancreas for histological ex-
amination is generally difficult, AIP is currently diagnosed
on the basis of presence of a combination of abnormali-
ties unique to AIP. The Japanese clinical diagnostic criteria
for AIP were revised in 2006"”. In 2006, new diagnostic
criteria for AIP were proposed in Korea™ and the United
States”™. In 2008, Asian diagnostic criteria for AIP were
published by Japanese and Korean pancreatologistslzzj.
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Diagnosis Primary basis for diagnosis Imaging evidence Collateral evidence
Definitive type 1 AIP Histology Typical/indeterminate Histologically confirmed LPSP (level 1 H)
Imaging Typical Any non-D level 1/level2
indeterminate Two or more from level 1 (+ level 2 D')
Response to steroid Level 1S/0O0I + Rt or level 1 D + level 2S/O0I/H + Rt
Probable type 1 AIP Indeterminate Level 2S/00I/H + Rt

AIP: Autoimmune pancreatitis; LPSP: Lymphoplasmacytic sclerosing pancreatitis; H: Histology of the pancreas; S: Serology; D: Ductal imaging; OOI: Other

organ involvement. 'Level 2 D is counted as level 1 in this setting.

Criterion Level 1

Level 2

Parenchymal imaging Typical:

Diffuse enlargement with delayed enhancement (sometimes

Indeterminate (including atypia® ):
Segmental/focal enlargement with delayed enhancement

associated with rim-like enhancement)

Ductal imaging (ERP)

Long (> 1/3 length of the main pancreatic duct or multiple

Segmental/focal narrowing without marked upstream

Serology
other organ involvement

Histology of the pancreas

strictures without marked up stream dilatation
IgG4, > 2x upper limit of normal value
aorb
a: Histology of extrapancreatic organs
Any three of the following:

(1) Marked lymphoplasmacytic infiltration
with fibrosis and without granulocytic infiltration
(2) Storiform fibrosis
(3) Obliterative phlebitis
(4) Abundant (> 10 cells/HPF) IgG4-positive cells
b: Typical radiological evidence
At least one of the following:

(1) Segmental/multiple proximal (hilar/intrahepatic)

or proximal and distal bile duct stricture
(2) Retroperitoneal fibrosis
LPSP (core biopsy/resection)
At least 3 of the following:
(1) Periductal lymphoplasmacytic infiltrate without

dilatation (duct size, <5 mm)
IgG4, 1-2x upper limit of normal value
aorb
a: Histology of extrapancreatic organs including
endoscopic biopsies of bile duct’:
Both of the following:
(1) Marked lymphoplasmacytic infiltration
without granulocytic infiltration
(2) Abundant (> 10 cells/HPF) IgG-positive cells

b: Physical or radiological evidence
At least one of the following:

(1) Symmetrically enlarged salivary/lachrymal glands
(2) Radiological evidence of renal involvement
described in association with AIP
LPSP (core biopsy)

Any 2 of the following:

(1) Periductal lymphoplasmacytic infiltrate without

grnulocytic infiltration
(2) Obliterative phlebitis
(3) Storiform fibrosis

(4) Abundant (> 10 cells/HPF) IgG4-positive cells

Response to steroid (Rt)!

grnulocytic infiltration
(2) Obliterative phlebitis
(3) Storiform fibrosis
(4) Abundant (> 10 cells/HPF) IgG4-positive cells
Diagnostic steroid trial

Rapid (=< 2 wk) radiologicallydemonstrable resolution or marked improvement in pancreatic/extrapancreatic manifestations

AIP: Autoimmune pancreatitis; LPSP: Lymphoplasmacytic sclerosing pancreatitis; HPF: High power field; ERP: Endoscopic retrograde pancreatography.
'Diagnostic steroid trial should be conducted carefully by pancreatologists with caveats (see text) only after negative workup for cancer including
endoscopic ultrasound-guided fine needle aspiration; *Atypical: Some AIP cases may show low-density mass pancreatic ductal dilatation, or distal atrophy.
Such atypical imaging findings in patients with obstructive jaundice and/or pancreatic mass are highly suggestive of pancreatic cancer. Such patients

should be managed as pancreatic cancer unless there is strong collateral evidence for AIP, and a thorough workup for cancer is negative (see algorithm);

*Endoscopic biopsy of duodenal papilla is a useful adjunctive method because ampulla often is involved pathologically in AIP.

In 2011, international consensus diagnostic criteria for
AIP were proposedmj. According to these, AIP is classi-
fied into type 1 and 2. Five cardinal features of AIP are
used: imaging of pancreatic parenchyma and ducts; serol-
ogy; other organ involvement; pancreatic histology; and
an optional criterion of response to steroid therapy. Each
feature is categorized as a level 1 or 2 finding, depending
on the diagnostic reliability. The diagnosis of type 1 and
type 2 AIP can be definitive or probable (Tables 1 and 2).

Treatment and prognosis
A multicenter study for steroid treatment of AIP was
performed in Japan in 2009 and Japanese consen-
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sus guidelines for treatment of AIP were proposed in
20107, According to the guidelines, steroid treatment is
a standard therapy for AIP, as it is usually effective clini-
cally, serologically, and radiologically in these patients,
including for extrapancreatic lesions. It is most important
to distinguish AIP from pancreatic cancer before starting
steroid therapy. Indications for steroid therapy are symp-
toms such as obstructive jaundice, abdominal pain, and
hydronephrosis. Before beginning steroid therapy, jaun-
dice is usually managed by endoscopic or transhepatic
biliary drainage in patients with obstructive jaundice, and
the blood glucose level should be controlled with insulin
in patients with DM. Initially, oral prednisolone (0.6 mg/
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Figure 2 Dynamic computed tomography of an autoimmune pancreatitis
patient showing well-enhanced enlargement of the pancreas.

kg per day) is administered for 2-4 wk, and then the dose
is tapered by 5 mg every 1-2 wk while carefully monitor-
ing the patient’s symptoms, as well as the biochemical,
serological, and imaging findings, to a maintenance dose,
a process usually requiring a period of 3-6 mo. Morpho-
logical and serological evaluation for effectiveness of
steroid therapy is performed 2 wk after initiation. A poor
response to steroid therapy should raise the possibility of
pancreatic cancer and the need for re-evaluation of the
diagnosis.

To prevent relapse, maintenance therapy (2.5-5 mg
per day) is recommended for almost all patients for at
least 6 mo. In patients showing complete remission 1 year
after initial administration of steroids, maintenance thet-
apy can be withdrawn. Maintenance therapy should be
continued for a maximum of 3 years. In relapsed cases,
re-administration or increasing the dose is effective.

AIP prognosis appears to be good over the short term
with steroid therapy. However, long-term outcomes are
unclear, because there are many unknown factors”™. Pan-
creatic stone formation is observed in some relapsing AIP
patients because of stenosis of the pancreatic duct system
and facilitated pancreatic juice stasis” . ATP occurs pre-
dominantly in eldetly males, and steroid therapy is immu-
nosuppressive. It is reported that some patients develop
malignancies during treatment, but it is unclear whether

prolonged AIP is a risk factor for the malignancy[zs’%l.

STRATEGY TO DIFFERENTIATE
AUTOIMMUNE PANCREATITIS FROM

PANCREATIC CANCER

AIP should be included in the differential diagnosis for
an elderly man presenting with obstructive jaundice and
a pancreatic mass. Before therapy is initiated, it is of the
utmost importance to differentiate AIP from pancreatic
cancer.

Obstructive jaundice
Obstructive jaundice induced by bile duct stenosis sec-
ondary to pancreatic cancer typically progresses steadily,
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whereas the jaundice of AIP in IgG4-related sclerosing
disease sometimes fluctuates or, in rare cases, iImproves

[2,11,25]
spontaneously .

Serum IgG4 levels

AIP patients frequently have significantly elevated serum
IgG4 levels™. In our seties of 39 patientsm, the median
level was 301.5 mg/dL, and 30 (77%) had levels greater
than 135 mg/dL. On the other hand, the median level
was 34.0 mg/dL in 114 pancreatic cancer patients. How-
evet, 5 of these had levels = 135 mg/mL; therefore,
elevation of serum IgG4 levels alone cannot rule out
pancreatic cancer. According to Ghazale ez al’| serum
IeG4 levels were elevated in 13/135 (10%) of pancreatic
cancer patients; however, only 1% had IgG4 levels > 280
mg/dL, compared with 53% of AIP patients.

Computed tomography imaging

Diffuse enlargement of the pancreas and effacement
of the lobular contour of the pancreas, the so-called
“sausage-like” appearance, is a typical finding in AIP, and
is rarely seen in pancreatic cancer (Figure 2). On delayed-
phase of dynamic computed tomography and magnetic
resonance imaging (MRI), enhancement of an enlarged
pancreas is characteristic of AIP. As fibroinflamma-
tory changes involve the peripancreatic adipose tissue, a
capsule-like rim surrounding the pancreas, is specifically
detected in some AIP patientsm’w.

Diffusion weighted MRI

The clinical utility of diffusion weighted MRI (DW-MRI)
for differentiating AIP from pancreatic cancer was report-
ed™. AIP and pancreatic cancer were detected as high sig-
nal intensity areas. However, the high signal-intensity areas
were found to be diffuse, solitary, and multiple in AIP
patients, whereas all patients with pancreatic cancer had
solitary areas. Additionally, the apparent diffusion coeffi-
cient (ADC) values were significantly lower in AIP than in
pancreatic cancer patients or in individuals with a normal
pancreas. Morphological differences seen in high signal
intensity areas on DW-MRI and ADC values may prove
useful to help distinguish AIP from pancreatic cancer.

Endoscopic retrograde cholangiopancreatography

Irregular narrowing of the main pancreatic duct (MPD)
on endoscopic retrograde cholangiopancreatography
(ERCP) is a characteristic radiological feature of AIP, and
is mandatory for meeting the Japanese diagnostic criteria
for AIP". In our study[%”m, compating the ERCPs of
AIP and pancreatic head cancer patients, MPD findings
that were highly suggestive of the former included no
obstruction, skipped lesions, side branch detivation from
the narrowed portion, narrowed portion > 3 cm long,
and a maximum diameter of <5 mm upstream (Figure 3).
The histopathological differences around the ducts rep-
resent the different pancreatographic findings between
AIP and pancreatic cancer (PC). Infiltrating cancer cells
cause scirthous changes, destroy ductal epithelium, and
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Figure 3 Endoscopic retrograde cholangiopancreatography of an autoim-
mune pancreatitis patient showing narrowing of the main pancreatic duct.

frequently obstruct main and branch ducts.

Magnetic resonance cholangiopancreatography

Since magnetic resonance cholangiopancreatography
(MRCP) has become popular as a non-invasive method
for obtaining high quality images of the pancreaticobili-
ary tree, it is becoming preferable to diagnostic ERCP in
many cases. However, the narrowest MPD seen on ERCP
cannot be visualized by MRCP due to the inferior resolu-
tion of MRCP compared with ERCP, so distinguishing
between narrowing of the MPD in AIP and stenosis of
the MPD in pancreatic cancer is not possible. However,
less upstream dilatation of the MPD on MRCP suggests
AIP rather than pancreatic cancer. Furthermore, MRCP
is useful for judging response to steroid therapym’m.

Other organ involvements

Presence of other organ involvements such as bilateral
salivary gland swelling, retroperitoneal fibrosis and hilar
or intrahepatic sclerosing cholangitis is highly suggestive
of AIP rather than pancreatic cancer.

On 18F-Fluorodeoxyglucose (FDG)-Positron Emis-
sion Tomography (PET), pancreatic FDG uptake is ob-
served in both, but abnormal extrapancreatic uptake, such
as extensive lymph nodes or swollen salivary glands, is

highly suggestive of ATP,

Endoscopic ultrasound-guided fine needle aspiration

In some cases, when diagnosis is difficult, especially when
segmental-type AIP is involved, histopathological exami-
nation is necessary. Endoscopic ultrasound-guided fine
needle aspiration (EUS-FNA) is useful to either diagnose
or rule out pancreatic cancer. However, definitive diagno-
sis of AIP is sometimes difficult by EUS-FNA, because
of the small sample size obtained™. Therefore, EUS-
guided core biopsy is recommended". Positive IgG4-
immunostaining in biopsy specimens taken from the
major duodenal papilla supports a diagnosis of AIP™,

Steroid responsiveness
There is reversible improvement of AIP with oral ste-
roid therapy. In patients with typical radiological findings
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highly suggestive of AIP, a diagnosis cannot be made,
according to Japanese criteria”, if there are no histologi-
cal features and negative laboratory tests. Although it can
be diagnostic, a steroid diagnostic trial is not generally
recommended; it should only be performed with extreme
caution by pancreatologists in carefully selected patients
after obtaining negative results from a thorough work-up
for pancreatic cancer, including EUS-FNA®,

CONCLUSION

For an elderly male presenting with obstructive jaundice
and a pancreatic mass, AIP should be considered as a
differential diagnosis to avoid performance of unneces-
sary surgery for presumed pancreatic cancer. As it is
sometimes difficult to obtain adequate biopsy material
from the pancreas, AIP is currently diagnosed based on
careful consideration of a combination of characteristic
clinical, serological, morphological, and histopathological
features.

REFERENCES

1 Okazaki K, Kawa S, Kamisawa T, Ito T, Inui K, Irie H, Iri-
sawa A, Kubo K, Notohara K, Hasebe O, Fujinaga Y, Ohara
H, Tanaka S, Nishino T, Nishimori I, Nishiyama T, Suda K,
Shiratori K, Shimosegawa T, Tanaka M. Japanese clinical
guidelines for autoimmune pancreatitis. Pancreas 2009; 38:
849-866

2 Kamisawa T, Takuma K, Egawa N, Tsuruta K, Sasaki T. Au-
toimmune pancreatitis and IgG4-related sclerosing disease.
Nat Rev Gastroenterol Hepatol 2010; 7: 401-409

3 Kawaguchi K, Koike M, Tsuruta K, Okamoto A, Tabata I,
Fujita N. Lymphoplasmacytic sclerosing pancreatitis with
cholangitis: a variant of primary sclerosing cholangitis ex-
tensively involving pancreas. Hum Pathol 1991; 22: 387-395

4 Notohara K, Burgart L], Yadav D, Chari S, Smyrk TC. Idio-
pathic chronic pancreatitis with periductal lymphoplasma-
cytic infiltration: clinicopathologic features of 35 cases. Am |
Surg Pathol 2003; 27: 1119-1127

5 Zamboni G, Liittges J, Capelli P, Frulloni L, Cavallini G,
Pederzoli P, Leins A, Longnecker D, Kloppel G. Histopatho-
logical features of diagnostic and clinical relevance in auto-
immune pancreatitis: a study on 53 resection specimens and
9 biopsy specimens. Virchows Arch 2004; 445: 552-563

6 Park DH, Kim MH, Chari ST. Recent advances in autoim-
mune pancreatitis. Gut 2009; 58: 1680-1689

7 Hardacre JM, lacobuzio-Donahue CA, Sohn TA, Abraham
SC, Yeo (], Lillemoe KD, Choti MA, Campbell KA, Schulick
RD, Hruban RH, Cameron JL, Leach SD. Results of pancre-
aticoduodenectomy for lymphoplasmacytic sclerosing pan-
creatitis. Ann Surg 2003; 237: 853-858; discussion 858-859

8 Gardner TB, Chari ST. Autoimmune pancreatitis. Gastroen-
terol Clin North Am 2008; 37: 439-460, vii

9 Kamisawa T, Egawa N, Nakajima H, Tsuruta K, Okamoto A.
Extrapancreatic lesions in autoimmune pancreatitis. | Clin
Gastroenterol 2005; 39: 904-907

10 Ohara H, Nakazawa T, Sano H, Ando T, Okamoto T, Takada
H, Hayashi K, Kitajima Y, Nakao H, Joh T. Systemic extra-
pancreatic lesions associated with autoimmune pancreatitis.
Pancreas 2005; 31: 232-237

11 Kamisawa T, Okamoto A. Autoimmune pancreatitis: pro-
posal of IgG4-related sclerosing disease. | Gastroenterol 2006;
41: 613-625

12 Kamisawa T, Yoshiike M, Egawa N, Nakajima H, Tsuruta K,
Okamoto A, Nakamura T. Chronic pancreatitis in the elder-

March 14, 2012 | Volume 18 | Issue 10 |



13

14

15

16

17

18

19

20

21

22

23

24

25

26

Takuma K et a/. Diagnosis of autoimmune pancreatitis

ly in Japan. Pancreatology 2004; 4: 223-227; discussion 227-228
Kamisawa T, Funata N, Hayashi Y, Eishi Y, Koike M, Tsu-
ruta K, Okamoto A, Egawa N, Nakajima H. A new clinico-
pathological entity of IgG4-related autoimmune disease. |
Gastroenterol 2003; 38: 982-984

Kamisawa T, Funata N, Hayashi Y, Tsuruta K, Okamoto
A, Amemiya K, Egawa N, Nakajima H. Close relationship
between autoimmune pancreatitis and multifocal fibroscle-
rosis. Gut 2003; 52: 683-687

Takuma K, Kamisawa T, Anjiki H, Egawa N, Igarashi Y.
Metachronous extrapancreatic lesions in autoimmune pan-
creatitis. Intern Med 2010; 49: 529-533

Kamisawa T, Notohara K, Shimosegawa T. Two clinico-
pathologic subtypes of autoimmune pancreatitis: LPSP and
IDCP. Gastroenterology 2010; 139: 22-25

Kamisawa T, Kim MH, Liao WC, Liu Q, Balakrishnan V,
Okazaki K, Shimosegawa T, Chung ]B, Lee KT, Wang HP,
Lee TC, Choudhuri G. Clinical characteristics of 327 Asian
patients with autoimmune pancreatitis based on Asian diag-
nostic criteria. Pancreas 2011; 40: 200-205

Sah RP, Chari ST, Pannala R, Sugumar A, Clain JE, Levy M],
Pearson RK, Smyrk TC, Petersen BT, Topazian MD, Taka-
hashi N, Farnell MB, Vege SS. Differences in clinical profile
and relapse rate of type 1 versus type 2 autoimmune pancre-
atitis. Gastroenterology 2010; 139: 140-148; quiz 140-148
Okazaki K, Kawa S, Kamisawa T, Naruse S, Tanaka S, Nishi-
mori I, Ohara H, Ito T, Kiriyama S, Inui K, Shimosegawa T,
Koizumi M, Suda K, Shiratori K, Yamaguchi K, Yamaguchi T,
Sugiyama M, Otsuki M. Clinical diagnostic criteria of auto-
immune pancreatitis: revised proposal. | Gastroenterol 2006;
41: 626-631

Kim KP, Kim MH, Kim JC, Lee SS, Seo DW, Lee SK. Diag-
nostic criteria for autoimmune chronic pancreatitis revisited.
World | Gastroenterol 2006; 12: 2487-2496

Chari ST, Smyrk TC, Levy MJ, Topazian MD, Takahashi N,
Zhang L, Clain JE, Pearson RK, Petersen BT, Vege SS, Farnell
MB. Diagnosis of autoimmune pancreatitis: the Mayo Clinic
experience. Clin Gastroenterol Hepatol 2006; 4: 1010-1016; quiz
934

Otsuki M, Chung JB, Okazaki K, Kim MH, Kamisawa T,
Kawa S, Park SW, Shimosegawa T, Lee K, Ito T, Nishimori
I, Notohara K, Naruse S, Ko SB, Kihara Y. Asian diagnostic
criteria for autoimmune pancreatitis: consensus of the Japan-
Korea Symposium on Autoimmune Pancreatitis. | Gastroen-
terol 2008; 43: 403-408

Shimosegawa T, Chari ST, Frulloni L, Kamisawa T, Kawa S,
Mino-Kenudson M, Kim MH, Klsppel G, Lerch MM, Lohr M,
Notohara K, Okazaki K, Schneider A, Zhang L. International
consensus diagnostic criteria for autoimmune pancreatitis:
guidelines of the International Association of Pancreatology.
Pancreas 2011; 40: 352-358

Kamisawa T, Shimosegawa T, Okazaki K, Nishino T, Wata-
nabe H, Kanno A, Okumura F, Nishikawa T, Kobayashi K,
Ichiya T, Takatori H, Yamakita K, Kubota K, Hamano H,
Okamura K, Hirano K, Ito T, Ko SB, Omata M. Standard
steroid treatment for autoimmune pancreatitis. Gut 2009; 58:
1504-1507

Kamisawa T, Okazaki K, Kawa S, Shimosegawa T, Tanaka
M. Japanese consensus guidelines for management of auto-
immune pancreatitis: IIl. Treatment and prognosis of AIP. |
Gastroenterol 2010; 45: 471-477

Takuma K, Kamisawa T, Tabata T, Inaba Y, Egawa N, Iga-
rashi Y. Short-term and long-term outcomes of autoimmune
pancreatitis. Eur | Gastroenterol Hepatol 2011; 23: 146-152

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

1020

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Takayama M, Hamano H, Ochi Y, Saegusa H, Komatsu K,
Muraki T, Arakura N, Imai Y, Hasebe O, Kawa S. Recurrent
attacks of autoimmune pancreatitis result in pancreatic stone
formation. Am | Gastroenterol 2004; 99: 932-937

Kawa S, Hamano H, Ozaki Y, Ito T, Kodama R, Chou Y,
Takayama M, Arakura N. Long-term follow-up of autoim-
mune pancreatitis: characteristics of chronic disease and
recurrence. Clin Gastroenterol Hepatol 2009; 7: S18-522
Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Aka-
matsu T, Fukushima M, Nikaido T, Nakayama K, Usuda N,
Kiyosawa K. High serum IgG4 concentrations in patients
with sclerosing pancreatitis. N Engl | Med 2001; 344: 732-738
Tabata T, Kamisawa T, Takuma K, Anjiki H, Egawa N, Ku-
rata M, Honda G, Tsuruta K, Setoguchi K, Obayashi T, Sasa-
ki T. Serum IgG4 concentrations and IgG4-related sclerosing
disease. Clin Chim Acta 2009; 408: 25-28

Ghazale A, Chari ST, Smyrk TC, Levy MJ, Topazian MD,
Takahashi N, Clain JE, Pearson RK, Pelaez-Luna M, Petersen
BT, Vege SS, Farnell MB. Value of serum IgG4 in the diagno-
sis of autoimmune pancreatitis and in distinguishing it from
pancreatic cancer. Am | Gastroenterol 2007; 102: 1646-1653
Kamisawa T, Egawa N, Nakajima H, Tsuruta K, Okamoto
A, Kamata N. Clinical difficulties in the differentiation of
autoimmune pancreatitis and pancreatic carcinoma. Am |
Gastroenterol 2003; 98: 2694-2699

Sahani DV, Kalva SP, Farrell J, Maher MM, Saini S, Mueller
PR, Lauwers GY, Fernandez CD, Warshaw AL, Simeone JF.
Autoimmune pancreatitis: imaging features. Radiology 2004;
233: 345-352

Bodily KD, Takahashi N, Fletcher JG, Fidler JL, Hough DM,
Kawashima A, Chari ST. Autoimmune pancreatitis: pancre-
atic and extrapancreatic imaging findings. AJR Am ] Roent-
genol 2009; 192: 431-437

Kamisawa T, Takuma K, Anjiki H, Egawa N, Hata T, Kurata
M, Honda G, Tsuruta K, Suzuki M, Kamata N, Sasaki T.
Differentiation of autoimmune pancreatitis from pancreatic
cancer by diffusion-weighted MRI. Am | Gastroenterol 2010;
105: 1870-1875

Kamisawa T, Imai M, Yui Chen P, Tu Y, Egawa N, Tsuruta
K, Okamoto A, Suzuki M, Kamata N. Strategy for differenti-
ating autoimmune pancreatitis from pancreatic cancer. Pan-
creas 2008; 37: e62-e67

Takuma K, Kamisawa T, Tabata T, Inaba Y, Egawa N, Iga-
rashi Y. Utility of pancreatography for diagnosing autoim-
mune pancreatitis. World | Gastroenterol 2011; 17: 2332-2337
Kamisawa T, Chen PY, Tu Y, Nakajima H, Egawa N, Tsu-
ruta K, Okamoto A, Kamata N. MRCP and MRI findings in 9
patients with autoimmune pancreatitis. World | Gastroenterol
2006; 12: 2919-2922

Kamisawa T, Takum K, Anjiki H, Egawa N, Kurata M,
Honda G, Tsuruta K. FDG-PET/CT findings of autoimmune
pancreatitis. Hepatogastroenterology 2010; 57: 447-450
Detlefsen S, Mohr Drewes A, Vyberg M, Kloppel G. Diag-
nosis of autoimmune pancreatitis by core needle biopsy: ap-
plication of six microscopic criteria. Virchows Arch 2009; 454:
531-539

Chari ST, Takahashi N, Levy MJ, Smyrk TC, Clain JE, Pear-
son RK, Petersen BT, Topazian MA, Vege SS. A diagnostic
strategy to distinguish autoimmune pancreatitis from pan-
creatic cancer. Clin Gastroenterol Hepatol 2009; 7: 1097-1103
Kamisawa T, Tu Y, Egawa N, Tsuruta K, Okamoto A. A new
diagnostic endoscopic tool for autoimmune pancreatitis.
Gastrointest Endosc 2008; 68: 358-361

S- Editor Tian L L- Editor O'Neill M E- Editor Zhang DN

March 14, 2012 | Volume 18 | Issue 10 |



