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Figure 3. Magnetic resonance imaging (MRI) of the pancreas. MRI demonstrated swelling in the
body and tail of the pancreas with no obvious intensity of change (A; T1 intensive image, B; T2 in-
tensive image). Magnetic resonance cholangiopancreatography (MRCP) revealed obstruction of the

main pancreatic duct in the body (C).

Figure 4. Endoscopic retrograde cholangiopancreatography
(ERCP). ERCP image demonstrated abrupt ending of the
main pancreatic duct in the body compatible with pancreatic
cancer.

of parenchyma with the whitish indurated tissue (Fig. 5)).
Histologically, prominent lobular inflammation consisted of
edema and infiltrating neutrophils, lymphocytes, and plasma
cells. Although fibroblastic proliferation and fibrosis were
seen, inflammatory infiltrate cells were scarce between the
lobules. Neutrophils were sometimes prominent in and
around the intralobular duct. Numerous microabscesses were
found in the intralobular duct. Neutrophils involved the duct
epithelium and lumen, and the epithelial cells were de-
stroyed. Obliterative phlebitis was not observed (Fig. 6).
From these findings, the histopathological diagnosis made

Figure 5. Macroscopic findings of the pancreas. The cut
surface of the resected specimen showed swelling of parenchy-
ma with the whitish indurated tissue (Fig. 5A). The picture of
loupe of the greatest surface of cut specimen (Fig. 5B).

was IDCP. On immunohistochemical staining, [gG1-positive
plasma cells were abundant (Fig. 7B), but IgG4-positive
plasma cells were not (Fig. 7A). Abundant infiltration of
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Figure 6. Histological findings of the pancreas (Hematoxylin and Eosin staining). Although fibro-
blastic proliferation and fibrosis are seen, inflammatory infiltrates are scarce between the lobules (A,
x20; D, x20). Periductal inflammation with destruction of pancreatic epithelia by abundant neutro-
phils suggested a granulocyte epithelial lesion (GEL) (B, x40; C, x400). Inflammatory cells were few
in fibrosis. Microabscess was seen in the intralobular duct (E, x100; F, x400).’

Foxp3-positive T lymphocytes was observed around the in-
tralobular ducts (Fig. 7C). Predominant infiltration of CD3-
positive, CD4-positive and CD8-positive T lymphocytes was
seen around the interlobular ducts (Fig. 7D-F). In addition,
the infiltrated cells contained CD79a-positive plasma cells
(Fig. 7G).

We examined 9 patients with LPSP (6 women and 3 men;
mean age 54 years; range, 56-73 years), 9 patients with al-
coholic pancreatitis (9 men; mean age, 53 years; range, 39-
75 years), and only one patient with IDCP (woman, age;
65). The numbers of IgG4-positive plasma cells (IgG4/HPF)
were significantly higher in LPSP (20.0 = 6.0 cells/HPF)
than in alcoholic chronic pancreatitis (2.1 = 0.9 cells/HPF;
p<0.05). The numbers of IgGl-positive plasma cells (IgG1/
HPF) were significantly lower in LPSP (7.6 + 2.4 cells/

HPF) than in alcoholic chronic pancreatitis (12.1 + 1.8 cells/
HPF,; p<0.05). The ratio of IgG4/HPF to IgG1/HPF (IgG4/G
1 ratio) was significantly higher in AIP (2.72 + 0.76) than in
alcoholic chronic pancreatitis (0.18 = 0.09; p<0.05). The
numbers of Foxp3-positive cells (Foxp3/HPF) in patients
with LPSP (15.3 = 3.0 cells/HPF) were significantly in-
creased compared with alcoholic chronic pancreatitis (1.7 %
0.5 cells/HPF; p<0.05). However, the IDCP case showed
Foxp3-positive cells; 9.7 cells/HPF, IgG4-positive plasma
cells; 8.0 cells/HPF, 1gG4/G1 ratio; 0.39, IgGl-positive
plasma cells; 20.7 cells/HPF, respectively (Table 1).

Discussion

Since Sarles et al reported a case of idiopathic pancreatitis
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Figure 7. Immunohistochemistry of the pancreas (A, IgG4; B, IgG1; C, Foxp3; D, CD3; E, CD4;
F, CD8; G, CD79a). IgG4-positive plasma cells were scattered, whereas IgG1-positive plasma cells
were abundant (A, B). Foxp3-positive T lymphocytes were observed around the intralobular duct
(C). A predominance of CD3-positive, CD4-positive and CD8-positive T lymphocytes were abundant
in the interlobular ducts (D, E, F). In addition, also infiltrated CD79a-positive plasma cells were seen

(G).

with hypergammaglobulinemia (1), many investigators have
suggested that an autoimmune mechanism is involved in
some instances of idiopathic pancreatitis. We previously re-
ported that patients with AIP frequently have autoantibod-
ies (3, 4). Hamano et al reported that patients with AIP

show a high serum IgG4 concentration, and that the values
are closely associated with the disease activity (11). Japa-
nese AIP cases are almost exclusively LPSP (4, 7).

In contrast, AIP with neutrophilic infiltration in the epi-
thelium of the pancreatic duct (idiopathic duct-centric pan-
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Table I. Immunohistochemical Findings of 19 Cases of Tumor-forming Type of
Pancreatitis
Non-alcoholic (n=10) Alcoholic (n=9)
Infiltrated cells IDCP LPSP Chronic pancreatitis
(=1 (n=9) (n=9)
1gG1 20.7 7.6+2.4% 12.1£1.8*
1gG4 8.0 20.0£6.0%* 2.140.9*
1gG4/IgG1 0.39 2.72+0.76* 0.18+0.09*
Foxp3 9.7 15.3£3.0* 1.7+0.5%

1gG1-, 1gG4-, and Foxp3-positive cells contained within the portal tracts selected in each specimen
were counted under five different high power fields (HPF). 1gG4/1gG1; the ratio of IgG4/HPF to
IgG1/HPF was calculated in each case. Values are the mean + SD. * p<0.05

creatitis: IDCP, or granulocyte epithelial lesion: GEL) has
been reported by American and European patholo-
gists (6, 8, 9). In a recent study, Zhang et al reported that
while LPSP consistently shows moderate to severe infiltra-
tion with IgG4-positive cells, IDCP rarely shows excess
IgG4-positive cells (12). In the present case IgG4-positive
cells were not abundant. Prior to the concept of IDCP or
GEL, in 1997 Ectors et al (13) reported the concept of non-
alcoholic duct destructive chronic pancreatitis (NDCP) char-
acterized by histological findings distinguishable from
LPSP: a neutrophil predominant lobular inflammation and a
duct destructive infiltrate without obliterative phlebi-
tis (8, 13). The features seen in patients with NDCP are
similar to those of IDCP although it still remains unclear
whether these two entities represent different manifestations
of the same disease or not. The clinical features of AIP in
Western countries have been reported to be elderly males,
frequent association with inflammatory bowel disease, and a
weaker association with other sclerosing diseases, which
seems to be different from Japanese AIP (LPSP). Frulloni et
al recently reported that the focal type of AIP (63%) is more
common than the diffuse type (37%) of the 87 Italian pa-
tients with AIP patients (54 males and 33 females, mean age
43.4 + 15.3 years). Of total patients, 30% had ulcerative co-
litis, and 66% of focal AIP and 27% of diffuse AIP showed
increased serum levels of IgG4. Although the histopathologi-
cal findings were not evaluated in their series, IDCP may be
predominant in the diffuse type of AIP (14). In Japan, the
above Western type of AIP cases has not been confirmed yet
owing to the limited number of studies.

Therefore, AIP might be a heterogeneous disease with dif-
ferent clinical aspects, and these patients with young onset
might be another subtype distinguishable from the usual AIP
as defined in Japan (15). Although a single study of young
Japanese patients with AIP reported more frequent abdomi-
nal pain and increased serum amylase elevations compared
with aged patients (16), it was unclear whether these young
patients had IDCP or not.

The present patient had no abdominal pain, but did have
an elevated level of serum amylase. Serum IgG4 was not
measured. She had no other organ involvement. Radiological
findings did not demonstrate the typical findings of AIP as

shown in the Japanese diagnostic criteria (17, 18). In the
US, CT, and MRI images of the present case, the pancreas
was slightly swollen, but it lacked a capsular-like low den-
sity rim on the enhanced CT images. Pancreatogram on
ERCP showed the abrupt ending of the MPD without ir-
regular narrowing of MPD. Immunochemically, in this IDCP
case, the density of IgGl-positive cells was higher than the
density of IgG4- and Foxp3-positive cells. The ratio of
IgG4/HPF to IgG1/HPF (IgG4/G1) was higher in LPSP than
in IDCP (Table 1). Miyoshi et al reported that the numbers
of circulating regulatory T cells (Tregs) is increased in
AIP (19). Koyabu et al reported that the ratio of IgG4/1gG1-
positive plasma cells in specimens obtained from patients
with IgG4-related sclerosing cholangitis (IgG4-SC) was sig-
nificantly higher than in specimens from patients with pri-
mary sclerosing cholangitis (PSC), autoimmune pancreatitis
(AIP), and primary biliary cirrhosis (PBC). The Foxp3/
Mono ratio in patients with PBC was significantly higher
than that in patients with IgG4-SC and PSC (20). Certainly,
in our LPSP cases, Foxp3-positive cells (Tregs) were abun-
dant, but not in our IDCP case (Table 1). LPSP is consistent
with the definition of autoimmune disease (AID) (21), but
IDCP is not. Therefore, we feel that LPSP and IDCP should
be considered as completely different diseases immunologi-
cally. Further studies are necessary to establish the concept
of IDCP in Japan and to clarify the mechanism in the devel-
opment of IDCP.
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Abstract Steroid therapy appeared to be a standard
treatment for autoimmune pancreatitis (AIP), although
some AIP patients improve spontaneously. The indications
for steroid therapy in AIP patients are symptoms such as
obstructive jaundice, abdominal pain, and back pain, and
the presence of symptomatic extrapancreatic lesions.
Before steroid therapy, jaundice should be managed by
biliary drainage in patients with obstructive jaundice, and
blood glucose levels should be controlled in patients with
diabetes mellitus. For the initial oral prednisolone dose for
induction of remission, 0.6 mg/kg/day is recommended.
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doi:10.1007/s00535-009-0184-x and doi:10.1007/500535-009-0197-5,
respectively. Names of committee members are provided in the first
article.

T. Kamisawa (2<])

Department of Internal Medicine, Tokyo Metropolitan
Komagome Hospital, 3-18-22 Honkomagome, Bunkyo-ku,
Tokyo 113-8677, Japan

e-mail: kamisawa@cick.jp

K. Okazaki
Department of Gastroenterology and Hepatology,
Kansai Medical University, Osaka, Japan

S. Kawa
Center for Health, Safety and Environmental Management,
Shinshu University, Matsumoto, Japan

T. Shimosegawa
Division of Gastroenterology,
Tohoku University Graduate School of Medicine, Sendai, Japan

M. Tanaka

Department of Surgery and Oncology,
Graduate School of Medical Sciences,
Kyushu University, Fukuoka, Japan

The initial dose is administered for 2-4 weeks, and the
dose is tapered by 5 mg every 1-2 weeks, based on
changes in the clinical manifestations, biochemical blood
tests (such as liver enzymes and IgG or IgG4 levels), and
repeated imaging findings (US, CT, MRCP, ERCP, etc.).
The dose is tapered to a maintenance dose (2.5-5 mg/day)
over a period of 2-3 months. Steroid therapy should be
stopped based on the disease activity in each case. Stop-
ping of maintenance therapy should be planned within at
least 3 years in cases with radiological and serological
improvement. Re-administration or dose-up of steroid is
effective for treating AIP relapses. The prognosis of AIP
appears to be good over the short-term with steroid therapy.
It is unclear whether the long-term outcome is good
because there are many unknown factors, such as relapse,
pancreatic exocrine or endocrine dysfunction, and associ-
ated malignancy.

Keywords Autoimmune pancreatitis - Steroid therapy -
IgG4

CQ-1II-1. Do AIP patients improve spontaneously?

e Some AIP patients improve spontaneously. (Level of
recommendation: B)

Description Swelling of the pancreas or irregular nar-
rowing of the main pancreatic duct improves spontane-
ously without steroid therapy in some AIP patients.
According to Wakabayashi et al. [1], pancreatic swelling
was alleviated in 9 (24%) of 37 AIP patients with only
conservative therapy, and of these, narrowing of the main
pancreatic duct also improved after 3-60 months in 4
patients, remained unchanged in 3 patients, and worsened
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in 2 patients. It has been reported that most AIP patients
who improved spontaneously did not have bile duct ste-
nosis [2, 3]. According to Kamisawa et al. [2], in 21 AIP
patients, spontaneous improvement was detected in 2 non-
jaundiced patients (10%). Kubota et al. [3] compared the
clinicopathological parameters in 8 AIP patients with
remission in the absence of steroid therapy and 12 patients
with remission after steroid therapy, and they found an
association between remission in the absence of steroid
therapy and seronegativity for IgG4, absence of obstructive
jaundice, absence of diabetes mellitus, and the presence of
focal pancreatic swelling.

Ozden et al. [4] reported an AIP patient who showed
spontaneous regression of biliary obstruction 2 months
after biliary drainage, and the drainage catheter was
removed. Araki et al. [5] reported the natural course of
an AIP patient in whom a mass in the uncinate process of
the pancreas spontaneously decreased in size and disap-
peared after 9 months; conversely, however, the mass in
the tail increased in size.

CQ-III-2. What are the indications for steroid therapy in
AIP patients?

e The indications for steroid therapy in AIP patients are
symptoms such as obstructive jaundice, abdominal
pain, and back pain, and the presence of symptomatic
extrapancreatic lesions. (Level of recommendation: A)

Description According to the nationwide survey by the
Research Committee of Intractable Pancreatic Diseases
supported by the Ministry of Health, Labor, and Welfare of
Japan [6], three quarters of all AIP patients received steroid
therapy. The remission rate of steroid-treated AIP was
98%, which was significantly higher than that of patients
without steroid therapy (88%), and the period necessary to
achieve remission averaged 98 days in steroid-treated
patients, which was significantly shorter than the average
142 days in patients without steroid therapy. Based on
these findings, steroid therapy appeared to be a standard
treatment for AJP.

Steroid therapy is effective for extrapancreatic lesions
such as sclerosing cholangitis as well as the pancreatic
lesion in AIP. AIP is frequently associated with stenosis of
the bile duct due to sclerosing cholangitis, and obstructive
jaundice is a frequent initial symptom. As 91% of AIP
patients with obstructive jaundice underwent steroid ther-
apy according to the nationwide survey [6], obstructive
jaundice is the principal indication for steroid therapy [2,
6—10]. AIP patients rarely have the severe abdominal pain
that occurs in acute pancreatitis, but persistent abdominal
or back pain in AIP appears to be an indication for steroid
therapy [2, 6-9]. Associated symptomatic extrapancreatic
lesions, such as retroperitoneal fibrosis, interstitial
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pneumonia, tubulointerstitial nephritis, and hepatic or
pulmonary pseudotumor, are indications for steroid therapy
[2,7,9, 10].

As impaired pancreatic endocrine or exocrine function
improved in some AIP patients, marked impairment of
pancreatic endocrine or exocrine function may be one of
the indications for steroid therapy [7, 10, 11]. Some AIP
patients showing diffuse enlargement of the pancreas
undergo steroid therapy even if they are asymptomatic
[2, 9]. It may be better to follow up for 1-2 weeks before
starting steroids in order to check for spontaneous regres-
sion. In principle, steroid therapy should be performed for
patients diagnosed as having AIP, but a facile steroid trial
to differentiate AIP from pancreatic cancer should be
prohibited [12].

CQ-III-3. How do we perform initial steroid therapy?

e Before steroid therapy, jaundice should be managed by
biliary drainage in patients with obstructive jaundice,
and blood glucose levels should be controlled in
patients with diabetes mellitus. For the initial oral
prednisolone dose for induction of remission, 0.6 mg/
kg/day is recommended. The initial dose is adminis-
tered for 2-4 weeks and then gradually tapered. (Level
of recommendation: B)

Description Before steroid therapy, it is important to
distinguish AIP from pancreatic or biliary cancer with
imaging studies and an endoscopic approach [9].

In cases with obstructive jaundice due to bile duct
stenosis, endoscopic or transhepatic biliary drainage is
performed. Cytologic examination of the bile is performed
repeatedly. After cytologic examination, a plastic stent is
sometimes inserted. Steroid therapy can be started without
biliary drainage in cases with mild jaundice. Blood glucose
levels should be controlled in patients with diabetes
mellitus before steroid therapy [8, 9].

According to the nationwide survey by the Research
Committee of Intractable Pancreatic Diseases [6], the
initial oral prednisolone dose was 30 mg/day (n = 54) or
40 mg/day (n = 32) in 93 AIP patients treated with
steroids. The period necessary to achieve remission from
the start of initial administration averaged 70 days in
patients treated with an initial prednisolone dose of 30 mg/
day, which was not significantly different from the period
(average 91 days) in those treated with an initial prednis-
olone dose of 40 mg/day. There were no significant
differences in the initial prednisolone dose administered
to AIP patients with obstructive jaundice between patients
treated with steroids alone [0.60 £ 0.12 mg/kg/day
(mean £ SD)] and those treated with biliary drainage and
steroids (0.60 + 0.17 mg/kg/day). A recent multicenter
study showed similar results [9]. Given these findings, the
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recommended initial oral prednisolone dose is 0.6 mg/kg/
day, and it should be gradually tapered after 2-4 weeks of
administration [9].

In western countries, it has been reported that AIP
patients are treated with an initial prednisolone dose of 50—
75 mg/day [13], 40 mg/day [14, 15], or 0.5 mg/kg/day
[16]. Matsushita et al. [17] reported that steroid pulse
therapy is useful and may prevent unnecessary surgery
when oral steroid therapy is not indicated because of the
required period for drug tapering.

CQ-II-4. How is the dose of steroid tapered?

e After 2-4 weeks at the initial dose, the dose is tapered
by 5 mg every 1-2 weeks, based on changes in the
clinical manifestations, biochemical blood tests (such
as liver enzymes and IgG or IgG4 levels), and repeated
imaging findings (US, CT, MRCP, ERCP, etc.). The
dose is tapered to a maintenance dose over a period of
2-3 months. (Level of recommendation: B)

Description In order to induce remission, after 2-4 weeks
at the initial dose, the dose is tapered by 5 mg every 1-
2 weeks, based on changes in clinical manifestations,
biochemical blood tests (such as liver enzymes and IgG or
I1gG4 levels), and repeated imaging findings (US, CT,
MRCP, ERCP, etc.). The dose is tapered gradually to a
maintenance dose, usually 5-10 mg/day [6, 8, 9, 18]
(Fig. 1). After 15 mg/day, the dose is tapered more grad-
ually, and the amount of steroid is reduced to a mainte-
nance dose over a period of 3—-6 months [9].

At the Mayo Clinic, an initial prednisolone dose of
40 mg/day was administered for 4 weeks, followed by
tapering of 5 mg per week (total of 11 weeks of treatment)
[14]. According to Park et al. [16] in Seoul, the induction
dosage of prednisolone was initially administered at
0.5 mg/kg/day for 1-2 months and was gradually reduced
by 5-10 mg per month to the maintenance dose, and
maintenance therapy stopped completely after an average
period of 6 months.

Because radiological improvement appears 1-2 weeks
after the start of steroid therapy, morphological and
serological evaluation for effectiveness of steroid therapy
should be performed 1-2 weeks after starting steroid

Initial dose of steroid
0.6 mg/day

. Maintenance dosage T"}::;i"g
25-5 mg/ day withdrawal
Induction of remission =~ Maintenance therapy

(2 — 3 months) (6 - 12 months)

Fig. 1 Regimen of oral steroid therapy for AIP. Ref. [25] is partially
modified

therapy. A poor response to steroid therapy should raise
the possibility of pancreatic cancer and the need for re-
evaluation of the diagnosis [9].

CQ-III-5. Is maintenance steroid therapy necessary?

e To prevent relapse, maintenance therapy (2.5-5 mg/
day) is recommended. (Level of recommendation: B)

Description There have been no prospective studies on
the necessity of maintenance therapy in steroid therapy for
AIP. In Japan, steroid therapy is usually stopped after some
period of maintenance therapy. The relapse rate of AIP
during or after steroid therapy is reported to be 10% (4/41)
[10] to 53% (16/30) [20].

At the Mayo Clinic, initial steroid therapy finished after
11 weeks, and maintenance therapy was not performed.
Under this regimen, 16 (53%) of 30 AIP patients associated
with sclerosing cholangitis relapsed within median
3 months (0—14 months) after therapy, and this rate did
not differ from the relapse rate in surgically treated patients
(44%; 8/18) [20].

According to the survey by the Research Committee of
Intractable Pancreatic Diseases [21], 38 (40%) of 96 AIP
patients who underwent maintenance therapy relapsed, and
of these, relapse occurred only in the pancreas in 19 (50%),
only in extrapancreatic lesions in 11 (29%), and in both
lesions in 8 (21%). The relapse rate of patients during
maintenance therapy with prednisolone of more than 5 mg/
day was 26% (10/38), which was significantly lower than
the rate (54%, 14/26) in patients who stopped maintenance
therapy (p < 0.05) (Fig. 2).

P=0.025

Relapse rate

Bas 50 75 00
w8 ) =) (o)

Maintenance prednisolone dose (mg/day)

Cessation
(n=26)

Fig. 2 Relationship between relapse rate of AIP and prednisolone
dose during maintenance steroid therapy
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Based on these findings, maintenance steroid therapy
appears to be effective in preventing AIP relapse. As the
anti-inflammatory and immunosuppressive effects of ste-
roids appear to suppress the activity of AIP, maintenance
therapy by prednisolone by at least 5 mg/day is recom-
mended. However, as some patients do not relapse without
maintenance therapy, and some patients relapse during
steroid tapering [20, 22] or during maintenance therapy
with relatively high doses of prednisolone, in order to judge
the indications of maintenance therapy, it is important to
evaluate disease activity in the patient. The Research
Committee of Intractable Pancreatic Diseases compared
the clinical features of patients with and without relapse,
and reported that the clinical features of patients who
tended to relapse included pancreatic enlargement of more
than one-third of the entire pancreas, association with
extrapancreatic lesions diagnosed by Gallium scintigraphy,
and association with extrapancreatic sclerosing cholangitis
[21]. In a Mayo Clinic report [20], the presence of proximal
extrahepatic/intrahepatic  strictures was predictive of
relapse in AIP patients with sclerosing pancreatitis. Hirano
et al. [19] also reported that obstructive jaundice at onset
was a significant predictive factor for relapse of AIP.

CQ-III-6. When should steroid therapy be stopped?

e Steroid therapy should be stopped based on the disease
activity in each case.

(%100

(n=T9)

80
3 years

60

Relapse rate

2

0 r T - .
0 12 2% 36 48 60
Period from the start of steroid therapy to relapse

Fig. 3 Relapse rate of AIP and period from the start of steroid
therapy to relapse
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e Stopping of maintenance therapy should be planned
within at least 3 years, in cases with radiological and
serological improvement. (Level of recommendation: I)

Description There is no consensus about the duration of
steroid therapy in AIP patients. According to Kamisawa
et al. [10], steroid medication was stopped an average of
19.5 months after the start of steroid therapy in 9 patients
with complete morphological and serological resolution,
and none of these patients relapsed.

According to the survey by the Research Committee of
Intractable Pancreatic Diseases [21], most patients relapsed
within 3 years from the start of steroid therapy (Fig. 3). In
those patients relapsing after 3 years, the incidence of
patients stopping steroid therapy was higher than that of
cases during maintenance therapy. There were no differ-
ences in the period of steroid therapy between relapsed
cases after stopping steroid therapy (12.8 £ 8.9 months, 1—
30 months, n = 14) and non-relapsed cases after stopping
steroid therapy (13.5 &+ 10.5 months, 1-31 months,
n = 11).

Maintenance therapy is effective to prevent relapse.
However, since AIP patients are typically elderly and are at
high risk of developing steroid-related complications, such
as osteoporosis and diabetes mellitus, cessation of the
medication should be attempted. Cessation of maintenance
therapy should be planned within at least 3 years, in cases
with radiological and. serological improvement. When
stopping medication, it is necessary to evaluate disease
activity. After stopping medication, patients should be
followed up for relapse of AIP [9, 21].

CQ-H1I-7. Is early prediction of AIP relapse possible?

e In patients with a relapse of AIP, pancreatic enlarge-
ment on imaging, elevated serum IgG4 levels, elevated
serum hepatobiliary and pancreatic enzymes, re-appear-
ance of extrapancreatic lesions, elevated soluble IL-2
receptor or immune complex, and consumption of
complement are detected. (Level of recommendation:
B)

Description The Research Committee of Intractable
Pancreatic Diseases evaluated disease activity of AIP using
score. Scores took into account enlargement of the pan-
creas, serum levels of y-globulin, IgG and IgG4, presence
of autoantibodies, elevated serum levels of hepatobiliary
enzymes, elevated or decreased serum levels of pancreatic
enzymes, impaired pancreatic exocrine function, associa-
tions with various extrapancreatic lesions, diabetes melli-
tus, and other autoimmune diseaseS, elevated serum f-2
microglobulin or soluble IL-2 receptor, complement con-
sumption, and elevation of immune complexes. Score of
AIP activity was 12.2 before steroid therapy and decreased
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to 1.83 after steroids. These findings suggest that the
scoring system reflects disease activity of AIP. However, it
is unclear whether the system can predict early AIP
relapse. Cutoff values suggesting relapse are also unknown
[23].

CQ-III-8. How are AIP relapses treated?

e Re-administration or dose-up of steroid is effective for
treating AIP relapses.

e Remission can be obtained with the same prednisolone
dose as the initial dose in most relapsed AIP cases, but
it may be necessary to taper more gradually. (Level of
recommendation: I)

Description Remission can be obtained with re-adminis-
tration or dose-up of steroid in most relapsed AIP cases.
According to Kamisawa et al. [10], 4 AIP patients who
relapsed at pancreatic or extrapancreatic lesions during
maintenance therapy obtained remission with dose-up
(30 mg/day) of steroid. Nishino et al. reported that bile
duct stenosis and swelling of the salivary glands relapsed
during steroid tapering in 1 and 3 patients respectively, but
they improved with dose-up steroid. They also tapered the
steroid more gradually (1 mg/2 weeks) as compared with
the speed of initial therapy in relapsed cases [22]. At the
Mayo Clinic, second relapse occurred in 4 of 11 patients
with first relapse, despite slow steroid tapering after the
second induction therapy. They also reported that immu-
nomodulatory drugs such as azathioprine (initial dose of
50 mg/day, increasing to 2-2.5 mg/kg) and mycophenolate
mofetil (initial dose of 500 mg twice daily, increasing to
750 mg twice daily) were effective in 7 relapsed AIP
patients, and none of these patients relapsed (median fol-
low-up period on immunomodulatory drugs alone,
6 months; range, 2-19 months) [20]. Although immuno-
modulatory drugs appear to prevent relapse and to maintain
remission, indications for these drugs should be judged
carefully based on their adverse effects.

CQ-III-9. Do pancreatic exocrine and endocrine functions
improve after steroid therapy in AIP patients?

e Pancreatic exocrine and endocrine functions improve
after steroid therapy in some AIP patients. Many AIP
patients with type 2 diabetes mellitus before AIP onset
showed worsening of diabetes mellitus control after
steroid therapy. (Level of recommendation: A)

Description Many AIP patients have associated pancre-
atic exocrine and endocrine dysfunction [2, 7, 11, 24-26].
" It has been reported that improvement of pancreatic exo-
crine and endocrine function was detected after steroid
therapy in 38% [22] to 50% [25] and 25% [22] to 45% [25]
of AIP patients, respectively. It has also been suggested as

a mechanism of improvement in pancreatic exocrine and
endocrine functions after steroid therapy that steroid sup-
presses lymphoplasmacytic cell infiltration and fibrosis,
permitting the attenuation of blood flow [26] and further
regenerating islet cells by suppression of cytokine pro-
duction [27]; however, the precise mechanisms remain
unclear.

Diabetes mellitus control worsens in 75% of AIP
patients with type 2 diabetes mellitus before AIP onset
after steroid therapy [25]. DM also develops after steroid
therapy in some AIP patients [24, 25]. We should therefore
take occurrence of DM into consideration in patients who
continuously undergo steroid therapy.

CQ-1I-10. Is the prognosis of AIP good?

¢ The prognosis of AIP appears to be good over the short-
term with steroid therapy.

e It is unclear whether the long-term outcome is good,
because there are many unknown factors, such as relapse,
pancreatic exocrine or endocrine dysfunction, and asso-
ciated malignancy. (Level of recommendation: B)

Description  The relapse rate of AIP is reported to be 10%
[10] to 53% [20] in patients treated with steroids, and 28%
[28] to 35% [20] in those without steroid therapy.

AIP responds well to steroid therapy, and remission can
be induced in most AIP patients. However, with respect to
the long-term outcome, there are many unknown factors,
such as relapse, pancreatic exocrine or endocrine dysfunc-
tion, and associated malignancy.

Nishino et al. [22] reported that pancreatic atrophy
developed in 33% of 12 patients, and 1 patient developed
early gastric cancer after 29 months of steroid therapy, while
another patient developed advanced rectal cancer after
13 months of steroid therapy. According to Hirano et al.,
unfavorable events occurred in 32% of AIP patients treated
with steroid therapy during an average 41-month follow-up
period, and they occurred in 70% of those without steroid
therapy during an average follow-up of 61 months. Further-
more, 1 patient treated with steroid therapy died of acute
myelocytic leukemia, 1 patient not treated with steroid
therapy died of lung cancer, and 1 patient not treated with
steroid therapy died of pancreatic cancer [19]. Kubota et al.
[3] also reported 4 patients who were diagnosed as having a
malignancy during follow-up (pancreatic cancer, n = 2;
breast cancer, n = 2; gastric cancer,n = 1). Kamisawaetal.
[10] reported that marked atrophy of the pancreas was
observed in 30% of AIP patients during follow-up. Park et al.
[16] reported that 13 (33%) of 40 patients treated with
steroids relapsed during a median follow-up period of
40 months, with 7 relapsing on the maintenance dose of
prednisolone (2.5-7.5 mg/day), and the remaining 6 patients
relapsing while off steroids. According to Ghazale et al. [20],
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16 (53%) of 30 patients treated with steroids relapsed during
a median follow-up period of 30 months. They also reported
that 7 of 53 AIP patients died and that pancreatic cancer and
metastatic pancreatic cancer developed.

In 37 AIP patients who underwent pancreatoduodenec-
tomy, no patients relapsed during a median follow-up
period of 33 months, and 68% subjectively rated their
quality of life as better [29]. On the other hand, among 29
surgically resected AIP patients, 8 (28%) relapsed at a
median time to recurrence of 11 months during a median
follow-up period of 38 months [28]. Schneldorfer et al.
[30] reported that in 8 surgically resected AIP patients,
improved quality of life (QOL) was seen in almost half of
patients, but 2 (25%) patients relapsed.

CQ-III-11. Is there any relationship between AIP and
pancreatic cancer?

e There are a few papers reporting an AIP case devel-
oping pancreatic cancer, but it is unclear whether there
is a relationship between AIP and pancreatic cancer.
(Level of recommendation: B)

Description It has been reported that chronic pancreatitis
is one of the risk factors for pancreatic cancer [31]. It has
been reported that some AIP patients developed pancreatic
atrophy or pancreatic stones [32, 33]. AIP occurred pre-
dominantly in the elderly males. It is necessary to observe
whether there is an association with pancreatic cancer and
other malignancies in AIP patients treated with steroid for a
long period, since steroid therapy is immunosuppressive.
Periodic checks of serum tumor markers are necessary
during follow-up.

There have been 6 recent papers reporting AIP cases
developing pancreatic cancer [34-39]. The locations of
these cancers were the pancreatic head (n = 1), body
(n = 3), and tail (n = 2). All patients were males, and
average age was 72 years (62-80 years). Three pancreatic
cancers were diagnosed simultaneously with AIP, and the
other 3 cancers were diagnosed 3-5 years after the onset of
AIP. Kamisawa et al. [40] reported frequent and significant
K-ras mutations in the pancreas of AIP patients. However,
it is unclear whether there is a relationship between AIP
and pancreatic cancer.
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II. Extrapancreatic lesions, differential diagnosis
II-1. Extrapancreatic lesions

CQ-1I-1-1. What kind of extrapancreatic lesions are com-
plicated with AIP?

e A variety of extrapancreatic lesions are reported to be
complicated with AIP. Among those cited are close
association with lachrymal and salivary gland lesions,
hilar lymphadenopathy, interstitial pneumonitis, scle-
rosing cholangitis, retroperitoneal fibrosis, and tubulo-
interstitial nephritis.
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Description A variety of extrapancreatic lesions are
reported to be complicated with AIP, and close associations
have been pointed out with lachrymal and salivary gland
lesions (Fig. 1) [1], hilar lymphadenopathy [2], sclerosing
cholangitis [3, 4], retroperitoneal fibrosis (Fig. 2) [5], and
tubulointerstitial nephritis [6]. Associations were also
reported with hypophysitis [7], chronic thyroiditis [8], and
prostatitis [9]. Other extrapancreatic involvements have
been reported in a few cases [10-12]. Though it is not certain
that all of them have a relation with AIP, extrapancreatic
lesions are prevalent in the systemic organs (Table 1)
[7-12], suggesting that AIP may be a member of 1gG4-
related diseases. The extrapancreatic lesions appear syn-
chronously or metachronously with the pancreatic lesion(s),
share the same pathological conditions, and show favorable
response to corticosteroid therapy; these characteristics
indicate a common pathophysiological background. The
lesions are usually detected by image tests and blood tests
(CT, MRI, gallium scintigraphy, FDG-PET, and hormone
assay); however, these should be confirmed by histological
findings. Extrapancreatic lesions sometimes mimic, or are
misdiagnosed as, primary lesions of the corresponding
organs: lachrymal and salivary gland lesions for Sjogren’s
syndrome, respiratory lesions for sarcoidosis, and sclerosing
cholangitis for primary sclerosing cholangitis (PSC).
Therefore, it is necessary to differentiate between IgG4-
related diseases and inherent diseases of the corresponding
organs. When the pancreatic lesion is obscured, it may be
difficult to detect these presumably IgG4-related extrapan-
creatic lesions. However, recognition of these extrapancre-
atic lesions should also aid in the correct diagnosis of AIP.

CQ-1-1-2. How are extrapancreatic lesions diagnosed?

¢ The diagnosis of extrapancreatic lesions complicated
with AIP is based on clinical findings that suggest close
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Fig. 1 T2-weighted MRI
images of salivary gland
[submandibular gland (a) and
lachrymal gland (b)] swellings
in an AIP patient. Arrows
indicate swollen salivary and
lachrymal glands.
Homogeneous signal was shown
by the submandibular gland,
although vessels are recognized
in it

[

Fig. 2 CT shows retroperitoneal fibrosis around the aorta in an AIP
patient. Calcification is seen in the aortic wall, and a soft tissue mass
(arrow) surrounds the aorta

association, characteristic pathological findings, favor-
able response to corticosteroid therapy, and distinct
differentiation from lesions of the corresponding organ.
(Level of recommendation: B)

Description ~ The evidence to support the association
between extrapancreatic lesions and AIP are the following:
(1) many reports indicating frequent or intimate co-occur-
rence, (2) pathological findings indicating severe lympho-
plasmacytic infiltration and stiriform fibrosis, numerous
IgG4-positive plasma cell infiltrations, and obliterative
phlebitis, (3) favorable response to corticosteroid therapy

@ Springer

Table 1  Extrapancreatic lesions complicated with autoimmune
pancreatitis

Close association
Lachrymal gland inflammation
Sialoadenitis
Hilar lymphadenopathy
Interstitial pneumonitis
Sclerosing cholangitis
Retroperitoneal fibrosis
Tubulointerstitial nephritis
Possible association
Hypophysitis
Autoimmune neurosensory hearing loss
Uveitis
Chronic thyroiditis
Pseudotumor (breast, lung, liver)
Gastric ulcer
Swelling of papilla of Vater
1gG4 hepatopathy
Aortitis
Prostatitis
Schonlein-Henoch purpura
Autoimmune thrombocytopenia

or synchronous response to therapies, and (4) distinct dif-
ferentiation from the lesions of the corresponding organ,
such as salivary gland lesions from Sjogren’s syndrome.
Among many possible extrapancreatic lesions listed in
Table 1, the following fulfill the above criteria: lachrymal
and salivary gland lesions, respiratory lesions, sclerosing
cholangitis, retroperitoneal fibrosis, and tubulointerstitial
nephritis.

CQ-II-1-3. What are the differences between lachrymal and
salivary gland lesions associated with AIP and those of
Sjogren’s syndrome?
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¢ Compared with Sjogren’s syndrome, lachrymal and
salivary gland lesions associated with AIP show normal
or slightly impaired exocrine function, presenting as
slight or negligible dry eye and mouth. (Level of
recommendation: B)

e Salivary gland lesions associated with AIP appear
predominantly in the submandibular gland, whereas
those associated with Sjogren’s syndrome are fre-
quently seen in the parotid gland. (Level of recom-
mendation: B)

¢ Compared with those of Sjogren’s syndrome, lachrymal
and salivary gland lesions associated with AIP show
negative results for SS-A/Ro and SS-B/La autoanti-
bodies. (Level of recommendation: B)

e Compared with those of Sjogren’s syndrome, lachrymal
and salivary gland lesions associated with AIP show
numerous IgG4-positive plasma cell infiltrations in the
affected tissues. (Level of recommendation: B)

e Compared with those of Sjogren’s syndrome, lachrymal
and salivary gland lesions associated with AIP show
favorable response to corticosteroid therapy. (Level of
recommendation: B)

Description ~ Symmetrical lachrymal and salivary gland
lesions were found in 14-39% of patients with AIP
(Fig. 1) [10-13] and were previously considered to be a
complication with Sjogren’s syndrome. Currently, these are
thought to correspond to Mikulicz disease or Kuettner
tumor (chronic sclerosing sialoadenitis) [14, 15]. Useful
findings for the differentiation include the following: (1)
Compared with those of Sjogren’s syndrome, lachrymal
and salivary gland lesions associated with AIP show nor-
mal or slightly impaired exocrine function, presenting as
slight or negligible dry eye and mouth [13]; (2) salivary
gland lesions associated with AIP show a preponderance of
occurrence in the submandibular gland [16], whereas those

Fig. 3 CT of an AIP patient
shows various lung lesions,
bronchial wall thickening,
nodules, interlobular thickening,
and infiltration

with Sjogren’s syndrome are frequently seen in the parotid
gland; (3) lachrymal and salivary gland lesions associated
with AIP show negative results for SS-A/Ro and SS-B/La
autoantibodies; (4) lachrymal and salivary gland lesions
associated with AIP show numerous IgG4-positive plasma
cell infiltrations in the affected tissues; (5) lachrymal and
salivary gland lesions associated with AIP show favorable
response to corticosteroid therapy. Most lesions show
bilateral symmetrical distribution, though there may be a
few cases with unilateral distribution. For correct diagno-
sis, salivary gland biopsy is preferable, but the less invasive
lip biopsy has been substituted for the examination of the
small salivary gland.

CQ-1I-1-4. What kind of respiratory lesions are associated
with AIP?

e Respiratory lesions associated with AIP include inter-
stitial pneumonia, inflammatory pseudotumor of the
lung, and hilar or mediastinal lymphadenopathy.
Pathology of these lesions shows numerous IgG4-
bearing plasma cell infiltrations and favorable response
to corticosteroid therapy. The lesions need to be
differentiated from idiopathic interstitial pneumonia,
sarcoidosis, and lung tumor. (Level of recommenda-
tion: B)

Description  Interstitial pneumonia was complicated with
AIP in 8-13% of patients [17, 18], showing a high serum
KL-6 value and alveolar IgG4-bearing plasma cell infil-
tration [17, 18]. Thoracic CT showed various lung lesions,
bronchial wall thickening, nodules, interlobular thickening,
infiltration in the middle and lower lung fields (Fig. 3), and
honeycombing in the lower lung field. Sometimes, respi-
ratory lesions of interstitial pneumonia, asthma, and nod-
ular lesions occur without pancreatic lesions [19, 20].
Inflammatory pseudotumor is another respiratory lesion
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Fig. 4 CT shows nodular
lesion of inflammatory
pseudotumor (arrow) before
corticosteroid therapy (a) in an
AIP patient. After therapy, the
nodular lesion disappeared (b)

TYPE1 n=28

>

Fig. 5 Schematic classification of sclerosing cholangitis with AIP by
cholangiography: stenosis only in the lower part of the common bile
duct in type 1; stenosis in the intrahepatic and extrahepatic bile ducts
in type 2; extended narrowing of intrahepatic bile ducts with
prestenotic dilation in type 2a; extended narrowing of intrahepatic
bile ducts without prestenotic dilation and reduced number of bile
duct branches in type 2b; stenosis in both hilar hepatic lesions and the
lower part of the common bile ducts in type 3; stenosis only in the
hilar hepatic lesions in type 4 (from Ref. [22])

that corresponds to plasma cell granuloma showing lym-
phoplasmacytic infiltration, fibrosis, obstructive phlebitis,
and IgG4-bearing plasma cell infiltration; these character-
istics are also similar to that of pancreatic lesions [21].
Inflammatory pseudotumor is frequently misdiagnosed as
lung tumor, but unlike lung tumor, shows favorable
response to corticosteroid therapy (Fig. 4). Gallium scin-
tigraphy showed hilar and mediastinal lymphadenopathy in
67% of patients, consistent with sarcoidosis; however,
patients showed normal serum angiotensin-converting
enzyme (ACE) levels and responded favorably to cortico-
steroid therapy [2].

CQ-II-1-5. How can the differentiation be made between
sclerosing cholangitis associated with AIP and primary
sclerosing cholangitis (PSC) or biliary malignancies?

@ Springer

e The differentiation between sclerosing cholangitis
associated with AIP and PSC or biliary malignancies
should be done carefully and based collectively on the
clinical features, image tests (such as cholangiography,
ultrasonography, EUS, IDUS, CT, and MRI), and
pathological findings. (Level of recommendation: A)

Description Sclerosing cholangitis associated with
autoimmune pancreatitis (SC with AIP) is characteristi-
cally seen as lower (intrapancreatic) bile duct stenosis, but
is sometimes distributed widely in the biliary system
showing restricted stenosis from hilar to extra-hepatic bile
ducts and multiple stenosis of intra-hepatic bile ducts
(Fig. 5) [22]. Lower bile duct lesions need to be differen-
tiated from pancreatic cancer or common bile duct cancer,
whereas intrahepatic and hilar bile duct lesions need to be
differentiated from primary sclerosing cholangitis (PSC)
and cholangiocarcinoma, respectively.

SC with AIP showed a preponderance among elderly
males and was frequently complicated with obstructive
jaundice, whereas PSC was found more commonly in
young and middle-aged patients and was sometimes com-
plicated with inflammatory bowel diseases [11, 23-25].
Cholangiography of SC with AIP showed lower bile duct
stenosis and relatively long stricture from the hilar to
intrahepatic biliary systems with simple distal dilatation
[23, 24], whereas those of PSC showed characteristic
findings of band-like stricture (short stricture within 1-—
2 mm), beaded appearance, pruned tree appearance, and
diverticulum-like outpouching (Fig. 6) [23, 24, 26].
Ultrasonography of SC with AIP showed wall thickening
of intra- or extra-hepatic bile ducts. Pathological findings
of bile duct wall in SC with AIP showed similar findings to
the pancreatic tissue [27-29]. Inflammation associated with
SC with AIP was found in the whole layer of the bile duct
wall, but inflammation associated with PSC was found
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predominantly at the inner portion with only slight changes
at the outer portion. Liver biopsy showed numerous IgG4-
bearing plasma cell infiltrations at the portal area in SC
with AIP, but only few in PSC [24, 27-30].

SC with AIP sometimes showed slight or no pancreatic
lesions, resulting in misdiagnosis as PSC [25, 31, 32]. Even
without pancreatic swelling, pancreatography sometimes
discloses irregular narrowing of the MPD, suggesting the
usefulness of ERCP in these occasions [32].

SC with AIP showing localized bile duct stenosis
needs to be differentiated from bile duct cancer [33, 34].
Because it is sometimes difficult for cholangiography
alone to differentiate these conditions, it is necessary to
make careful examinations with other tests such as
endoscopic ultrasonography (EUS), intraductal ultraso-
nography (IDUS), cytology, and tissue biopsy [33, 34].
IgG4-positive plasma cell infiltration found in the bile
duct wall supports the diagnosis of SC with AIP [25,
31]. Characteristic IDUS findings are thickening of the
inner hypoechoic zone and preservation of the luminal
and outer hyperechoic zone. IDUS sometimes showed
thickening of the bile duct wall, whereas cholangiogra-
phy showed normal findings. These characteristic find-
ings will aid the differentiation between the two
conditions (refer to CQ-II-1-6). SC with AIP also shows
an inflammatory pseudotumor like an outgrowing tumor
of the bile duct, which can be misdiagnosed as bile duct
cancer.

CQ-1I-1-6. What are the characteristic IDUS findings of
sclerosing cholangitis associated with AIP?

Fig. 6 Comparison of
characteristic cholangiogram
between AIP and primary
sclerosing cholangitis (from
Ref. [26])

PSC

@ band-like stricture
@ beaded appearance
® pruned-tree appearance

® diverticulum-like outpouching

¢ Lower bile duct stenosis associated with AIP is caused
by two mechanisms: (1) extrinsic compression by a
swollen pancreas head and (2) thickening of the bile
duct wall. (Level of recommendation: B)

e Upper bile duct changes were predominantly seen in
the hilar to intra-hepatic bile duct system, for which
IDUS showed thickening of the inner hypoechoic zone.
IDUS sometimes showed wall thickening of the bile
duct where cholangiography showed normal findings.
(Level of recommendation: B)

Description  SC with AIP consists of lower and upper
bile duct stenosis. Lower bile duct stenosis was caused by
two mechanisms, extrinsic compression by the swollen
pancreatic head (Fig. 7) and wall thickening of the bile
duct (Fig. 8). In contrast with bile duct cancer, IDUS of SC
with AIP showed concentric wall thickening demonstrating
delayed enhancement by Levovist [35, 36].

Upper bile duct changes were predominantly seen in the
hilar to intra-hepatic bile duct system—these changes are
reminiscent of those seen in PSC, for which IDUS showed
thickening of the inner hypoechoic zone (Fig. 9). Though
differentiation by IDUS alone is difficult, IDUS changes
seen in PSC showed slightly hyperechoic, scarce luminal
dilatation and an irregular surface (Fig. 10). In contrast
with bile duct cancer, IDUS of SC with AIP commonly
showed preservation of the outer hyperechoic zone.

IDUS sometimes showed thickening of the bile duct
wall, whereas cholangiography showed normal findings.
Though the thickening of the bile duct wall is

Sclerosing cholangitis with AIP

@ segmental stricture
@) dilation after confluent stricture
®) stricture of lower CBD
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predominantly seen in cancer invasion or PSC [37], biliary
drainage also induces thickening of the bile duct wall;
therefore, an IDUS survey should be done before biliary
drainage [37].

Changes shown by cholangiography in SC with AIP are
promptly ameliorated after corticosteroid therapy. The
thickening of the bile duct wall as shown by IDUS is also
ameliorated in parallel with a decrease of cell infiltration
and edema, resulting in the elevation of the echo level in
the thickened wall. However, unlike the amelioration evi-
dent by cholangiography, changes indicated by IDUS tend
to persist.

II-2. Differential diagnosis [38]

CQ-II-2-1. What are the clinical symptoms or findings
useful in differentiating between AIP and pancreatic
cancer?

e (linical findings useful in differentiating between AIP
and pancreatic cancer include abdominal pain, weight
loss, obstructive jaundice, and extrapancreatic lesions.
(Level of recommendation: B)

Description ~ Abdominal pain in pancreatic cancer is
severe, persistent, and progressive, sometimes requiring
narcotics, whereas that in AIP is mild, such as discomfort
in the upper abdomen [39-45]. Weight loss is frequently
seen in pancreatic cancer, whereas it is rarely seen in AIP.
However, weight loss in AIP patients can be seen in cases
where diabetes mellitus is not under control. Jaundice in
pancreatic cancer is progressive, but that in AIP fluctuates,
occasionally subsiding spontaneously, and responds well to
corticosteroid therapy [39-45]. In AIP, symptoms associ-
ated with various extrapancreatic lesions include swelling
of the lachrymal and salivary glands, jaundice due to
sclerosing cholangitis, hydronephrosis due to retroperito-
neal fibrosis, hypothyroidism, hypophysitis, and prostatitis
[39-45]. In pancreatic cancer, the symptoms associated

Fig. 7 IDUS shows lower bile duct stenosis caused by extrinsic
compression due to a swollen pancreatic head in an AIP patient
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Fig. 8 IDUS shows lower bile duct stenosis caused by wall
thickening of the bile duct in an AIP patient

Fig. 9 IDUS shows upper bile duct stenosis caused by thickening of
the inner hypoechoic zone in an AIP patient

Fig. 10 IDUS shows upper bile duct stenosis with a slightly
hyperechoic wall, scarce luminal dilatation and irregular surface in a
PSC patient
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Table 2 Clinical features useful for the differentiation between
autoimmune pancreatitis and pancreatic cancer

Autoimmune pancreatitis Pancreatic cancer

Abdominal (—)-(%) Rare (+)—(+-+-+) Frequent,
pain progressive

BW loss, (—) Frequent, fluctuate (+)—(+++) Progressive
icterus

Extrapanc ~ PSL-responsive lacrymal PSL-non-responsive
lesions gland, salivary gland, metastatic lesions

screlosing cholangitis,
retroperitoneal fibrosis, etc.

surrounding tissues

with apparent extrapancreatic lesions were restricted to
lower bile duct stenosis, metastatic lesions, or direct
invasions (Table 2).

CQ-II-2-2. Does a high serum IgG4 concentration rule out
the possibility of pancreatic cancer?

e In terms of sensitivity, specificity, and accuracy,
elevated IgG4 is the best marker for differentiating
between AIP and pancreatic cancer; however, a few
patients with pancreatic cancer have been reported to
show high serum IgG4 concentrations, suggesting that
high serum IgG4 concentration cannot rule out the
presence of pancreatic cancer. (Level of recommenda-
tion: B)

Description  High serum IgG4 concentration is fre-
quently found in AIP [25, 42, 45, 46]. In normal subjects,
IgG4 consists of 4-6% of total IgG, and its serum elevation
has been known to be seen in restricted conditions, such as
allergic disease, parasite infestation, and pemphigus vul-
garis. Similarly to normal subjects, serum elevation of
IgG4 is scarcely found in other pancreatic diseases and
related autoimmune diseases, such as pancreatic cancer,
chronic pancreatitis, primary biliary cirrhosis, primary
sclerosing cholangitis, and Sjogren’s syndrome; this indi-
cates that high serum IgG4 concentration is specifically
found in AIP. Furthermore, numerous IgG4-bearing plasma
cell infiltrations in the pancreatic tissue are a diagnostic
hallmark [5].

Comparison of various markers in differentiating
between AIP and pancreatic cancer using identical sera
showed that the best results are obtained using I1gG4, which
shows 86% sensitivity, 96% specificity, and 91% accuracy
(Table 3). IgG4 was therefore adopted as the best marker in
the Japanese diagnostic criteria of 2006 [41]. However,
serum IgG4 elevation or numerous IgG4-bearing plasma
cell infiltrations have been reported to be also found in a
few patients with pancreatic cancer [45]. Evidently, high
serum IgG4 concentration and numerous IgG4-positive
plasma cell infiltrations in pancreatic tissue are not

Table 3 Comparison of various markers in the differentiation
between autoimmune pancreatitis and pancreatic cancer using iden-
tical sera

Sensitivity Specificity (vs. Accuracy
(AIP n = 100) PC n = 80) (vs. PC)
(%) (%)
1G4 86 96 91
1eG 69 75 72
ANA (anti-nuclear 58 79 67
antibody)
RF (rheumatoid factor) 23 94 54
IgG44+-ANA 95 76 87
1gG+ANA 85 63 75
IgG4+1gG+ANA 95 63 81
1gG4+-RF 90 90 90
IgG+RF 78 73 76
IgG4-+IgG+RF 91 71 82
ANA-RF 69 60 78
1gG4-+ANA+RF 97 73 86
IgG+ANA+RF 91 61 78
I1gG4+1gG+ANA+RF 97 61 81

AIP autoimmune pancreatitis, PC pancreatic cancer

completely specific for AIP and cannot exclude the pres-
ence of pancreatic cancer.

CQ-1I-2-3. What CT and MRI findings are useful in dif-
ferentiating between AIP and pancreatic cancer?

e Characteristic CT and MRI findings of AIP are smooth
margins and capsule-like rims. (Level of recommenda-
tion: A)

e Contrast-enhanced CT often shows delayed enhance-
ment in pancreatic lesions of both AIP and pancreatic
cancer. However, contrast-enhanced images are gener-
ally homogeneous in AIP, but heterogeneous in
pancreatic cancer; this distinction should aid in the
differentiation of these conditions. (Level of recom-
mendation: B)

e Tl-weighted MR images of AIP showed low signal
intensity for pancreatic parenchyma lesions. (Level of
recommendation: B)

e T2-weighted MR images of AIP sometimes showed the
main pancreatic duct clearly penetrating through the
mass lesion, the duct-penetrating sign, which was not
found in the pancreatic cancer. (Level of recommen-
dation: A)

e Localized swelling in AIP was sometimes difficult to
differentiate from that in pancreatic cancer, but it
showed marked amelioration after corticosteroid ther-
apy in the case of AIP. (Level of recommendation: A)
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Fig. 11 a CT shows a
localized mass lesion in the
pancreatic head in an AIP
patient. b After corticosteroid
therapy, the localized mass
lesion decreased in size

Description  Autoimmune pancreatitis sometimes shows
a focal mass in CT and MRI, which should be differenti-
ated from those of pancreatic cancer (Fig. 11a). Pancreatic
swelling found in AIP was drastically ameliorated after
corticosteroid therapy (Fig. 11b). However, because pan-
creatic mass lesions are more common in pancreatic cancer
than in AIP, much attention should be paid in diagnosing
mass-forming AIP.

One characteristic CT and MRI finding of the pancreas
margin in AIP is a capsule-like rim [47—49], which is
prominent at the body and tail region and represents severe
fibrotic changes (Fig. 12). CT and MRI images of an aged
pancreas showed a lobulated margin and cobblestone-like
texture, whereas those of AIP showed a smooth margin,
probably since it is in its early stage (Fig. 12).

For CT image analysis of pancreatic lesions, dynamic
CT with rapid infusion of contrast material is essential. We
should check the early phase (pancreatic parenchymal
phase) when parenchyma of normal pancreas stains, and
late phase that corresponds to the equilibrium stage of
contrast medium between intra- and extra-vascular fluids.
In the late phase, intense staining indicates fibrosis. Con-
trast-enhanced CT of AIP showed delayed homogeneous
enhancement in pancreatic lesions, which represented
widespread loss of parenchyma and severe fibrosis
(Fig. 13). That of pancreatic cancer also shows delayed
enhancement; however, in contrast to AIP, its staining
shows heterogeneous patterning (Fig. 14), reflecting
necrosis or bleeding in the tumor [48].

For MR image analysis of pancreatic lesions, TI-
weighted MR images are essential, and combination with
the fat-suppressed method can show detailed changes of
pancreatic parenchyma. Fat-suppressed T1-weighted MR
images of a normal pancreas showed high signal intensity
compared to those of the liver, whereas those of AIP
showed decreased signal, reflecting loss of normal
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Fig. 12
patient

CT shows capsule-like rim and smooth margin in an AIP

parenchyma (Fig. 15). T2-weighted MR images of AIP
generally showed high signal intensity, reflecting severe
lymphoplasmacytic infiltration. T2-weighted MR images
of AIP sometimes showed the main pancreatic duct clearly
penetrating through the mass lesion (duct penetrating sign),
which was useful for differentiation [50] (Fig. 16).

In AIP, CT or MRI sometimes shows thickening of the
gallbladder wall and bile duct wall even without duct ste-
nosis (Fig. 17) [48, 49], whereas such findings are rarely
found in pancreatic cancer.

These findings including pancreatic swelling are char-
acteristically seen in the active stage of AIP. However, AIP
may progress to intraductal stone formation after several
attacks of relapse, resulting in pancreatic juice stasis and
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