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7.1            Introductory Remarks 

 Autoimmune pancreatitis (AIP), which was introduced from 
Japan to the rest of the world, is a distinctive type of pancre-
atitis. In 1995, a case was reported that showed pancreatic 
duct narrowing, pancreatic swelling, hypergammaglobu-
linemia, and positive autoantibodies, as well as marked 
responsiveness to steroids [ 1 ]. It subsequently became clear 
that in the condition now known as type 1 AIP, an elevated 
serum IgG4 concentration is observed in a high proportion of 
cases [ 2 ]. 

 Extrapancreatic lesions are common in patients with 
type 1 AIP and may affect a wide range of organs with 
pathological features that are strikingly similar to those of 
the pancreas and tend to respond well to steroids. These 
pathological features include a marked lymphoplasmacytic 
infi ltrate with an increased number of IgG4-positive plasma 
cells and a distinctive form of fi brosis that often assumes a 
storiform pattern. These multi-organ features are now rec-
ognized to comprise one systemic disease with the capabil-
ity of affecting multiple organs in either a simultaneous 
fashion or, more commonly, in a metachronous manner. 
Thus, lymphoplasmacytic sclerosing pancreatitis (LPSP), 
as type 1 AIP is commonly known in the medical literature, 
is now regarded as the pancreatic lesion of IgG4-related 
disease (IgG4-RD) [ 3 – 5 ]. 

 Broader experience with AIP led to the recognition of a 
form of this condition that is associated with normal IgG4 
concentrations in the blood. In this chapter, we outline the 
clinical features of such cases, focusing on our own 
experience.  

7.2     Autoimmune Pancreatitis: 
Types 1 and 2 

 Before the clear emergence of a second type of AIP and 
 recognition of the need to designate the two currently recog-
nized forms of AIP as types 1 and 2, the most common form 
of AIP in Japan came to be known as LPSP [ 6 ]. LPSP is 
characterized by extensive cellular infi ltrates consisting of 
IgG4-positive plasma cells, T lymphocytes, fi brosis, and 
obliterative phlebitis. Neutrophils are typically absent in 
LPSP, and the infl ammatory cell infi ltrate tends to spare the 
pancreatic duct epithelium. The typical patient is an elderly 
man who presents with painless jaundice, i.e., minimal to no 
signs of acute pancreatitis. Other sclerosing extrapancreatic 
lesions are often present, such as in the biliary tree 
 (IgG4- related sclerosing cholangitis) or salivary glands 
(IgG4- related sialadenitis, with submandibular or parotid 
gland involvement). In contrast to type 2 AIP, infl ammatory 
bowel disease is almost never seen in LPSP [ 4 ,  5 ]. 

 A European histopathological study detected neutrophil 
infi ltration of the pancreatic duct epithelium (granulocytic 
epithelial lesion: GEL) in 24 of 53 AIP cases [ 7 ]. In these 
cases the mean age at onset was young compared to that of 
LPSP patients, the sexes were affected in equal proportions, 
and infl ammatory bowel disease was frequently present. 
The patients in that European series whose pancreatic biop-
sies did not show GEL had clinical and pathological fea-
tures similar to the type of AIP described consistently in 
Japan. In a recent international study, AIP patients in Italy 
showed similar features with regard to age at onset—
approximately 20 years younger than that in Japan and no 
tendency to affect one sex more frequently than the other 
[ 8 ]. In addition, symptoms of acute pancreatitis and infl am-
matory bowel disease were reported in 32 % and 30 %, 
respectively, of the Italian patients. The contrasting experi-
ences between Japan and Europe indicate clearly that there 
are at least two different conditions grouped under the 
 common heading of “AIP.” 

      Autoimmune Pancreatitis 
with Normal Serum IgG4 
Concentrations: What Is the Correct 
Classification for Such Patients? 

           Seiichi     Hara    ,     Terumi     Kamisawa     ,     Taku     Tabata    , 
    Sawako     Kuruma    ,     Kazuro     Chiba    , and     Satomi     Koizumi   

 7

        S.   Hara •       T.   Kamisawa (*) •         T.   Tabata •       S.   Kuruma     
   K.   Chiba •       S.   Koizumi    
  Department of Internal Medicine ,  Tokyo Metropolitan 
Komagome Hospital ,   18-22, Honkomagome 3chome, 
Bunkyo-ku ,  Tokyo   113-8677 ,  Japan   
 e-mail: kamisawa@cick.jp  



42

 Histopathological studies from the Mayo Clinic of 
resected cases of idiopathic chronic pancreatitis with heavy 
infl ammatory cell infi ltration revealed cases with copious 
neutrophil infi ltration, particularly in the pancreatic lobule 
[ 9 ]. These cases, readily separated from the pathology of 
LPSP, were termed “idiopathic duct-centric chronic pan-
creatitis” (IDCP). In IDCP, neutrophil infi ltration within 
the pancreatic duct epithelium is a hallmark of the condi-
tion but in contrast to LPSP (type 1 AIP), but there is little 
infl ammatory cell infi ltration in the fi brotic layer, oblitera-
tive phlebitis is rare, and IgG4-positive plasma cell infi l-
trates are considerably less prominent than in LPSP. In 
these cases a clinical picture almost identical to that of 
the GEL-positive cases is present [ 9 ]. Some cases of 
juvenile-onset AIP have demonstrated similar clinical and 
pathological pictures [ 10 ]. 

 Substantial clarity has been brought to the fi eld in recent 
years [ 11 ,  12 ]. LPSP and IDCP are now recognized as type 1 
and type 2 AIP, respectively [ 11 ]. In the recently proposed 
international consensus diagnostic criteria for AIP [ 13 ], the 
diagnostic criteria for types 1 and 2 AIP are listed separately. 
The criteria emphasize that the two types of AIP share the 
same pancreatic imaging fi ndings and responsiveness to ste-
roids, but elevated serum IgG4 values and the presence of 
IgG4-related extrapancreatic lesions are limited to type 1, 
and infl ammatory bowel disease is limited to type 2. 
Moreover, marked periductal lymphocyte and IgG4-positive 
plasma cell infi ltration (>10/HPF), obliterative phlebitis, and 
storiform fi brosis are noted in type 1 and neutrophil infi ltra-
tion of the pancreatic duct wall in type 2.  

7.3     Clinicopathologic Features of AIP 
with Normal Serum IgG4 
Concentrations in Our Own Cases 

 Fifty-eight AIP patients diagnosed in our department were 
divided into two groups according to their serum IgG4 con-
centrations: a normal serum IgG4 AIP group (≦135 mg/dL; 
 n  = 13) and an elevated serum IgG4 positive group positive 
group    (>135 mg/dL;  n  = 45). We then compared their clinico-
pathologic features [ 14 ]. 

7.3.1     Age and Sex Distribution 

 The proportion of women tended to be higher among the 
group of patients with normal serum IgG4 concentrations, 
although this comparison fell just short of statistical signifi -
cance. The male/female ratio in the normal serum IgG4 
group was 7/6, compared with 36/9 among those patients 
with elevated serum IgG4 concentrations ( p  = 0.07). There 

was no difference in the mean age at diagnosis between the 
two groups: 61.5 years (normal serum IgG4) versus 
63.7 years (elevated serum IgG4).  

7.3.2     Presenting Symptoms 

 Obstructive jaundice was substantially less common among 
the patients with normal serum IgG4 concentrations (31 % 
versus 78 %,  p  < 0.01), but abdominal symptoms suggestive 
of acute pancreatitis were markedly more common (38 % 
versus 7 %,  p  = 0.01).  

7.3.3     Pancreatic Swelling 

 Segmental pancreatic swelling was noted more frequently in 
the group of patients with normal serum IgG4 concentrations 
(46 % versus 13 %,  p  < 0.05).  

7.3.4     Extrapancreatic Lesions 

 Extrapancreatic lesions such as sclerosing cholangitis, scle-
rosing cholecystitis, sclerosing sialadenitis, and retroperito-
neal fi brosis were more frequently found among the group of 
patients whose serum IgG4 concentration was elevated 
(51 % versus 8 %,  p  < 0.01), but acute pancreatitis was more 
common in the group with normal serum IgG4 values (23 % 
versus 4 %,  p  < 0.05). Ulcerative colitis was seen in one case 
each in both groups.  

7.3.5     Salivary Gland and Lacrimal 
Gland Function 

 Salivary gland function determined by biochemical analysis 
of saliva and lacrimal gland function by Schirmer’s test. 
Salivary Na +  and β2-microglobulin concentrations were 
increased signifi cantly in both groups as compared to the 
control, but they were signifi cantly higher in the group with 
elevated serum IgG4 concentrations (Na + : a mean 32.6 mEq/L 
vs. 21.7 mEq/L,  p  < 0.05, and β2-microglobulin: 2.7 mg/dL 
vs. 1.5 mg/dL,  p  < 0.05). 

 Data of Schirmer’s test were signifi cantly lower in the 
group with elevated serum IgG4 concentrations (a mean 
5.4 mm vs. 11.9 mm,  p  < 0.05).  

7.3.6     Responsiveness to Steroids 

 Both groups were initially responsive to steroids. No 
patients with normal serum IgG4 concentrations relapsed 
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during a mean 57.3 (8–140) months, while fi ve patients with 
elevated serum IgG4 concentrations relapsed during 50.2 
(6–173) months.  

7.3.7     Histopathological Findings 
of the Pancreas 

 The fi ve resected and the fi ve biopsied pancreatic specimens 
of patients with elevated serum IgG4 concentrations revealed 
LPSP in ten cases, and EUS-FNA of three patients could not 
confi rm the diagnosis. Two resected, one biopsied, and 1 
EUS-FNA pancreatic specimen of patients with normal 
serum IgG4 concentrations revealed LPSP, two fi ne needle 
aspirates yielded tissue that was insuffi cient for diagnosis, 
and two other biopsies showed B cell infi ltrates and fi brosis. 
One patient whose fi ne needle aspirate was non-diagnostic 
had a high pretest likelihood of IDCP (type 2 AIP), as he 
presented with acute pancreatitis and had a history of infl am-
matory bowel disease. 

 In the specimens from patients with elevated serum IgG4 
concentrations, dense lymphocyte and IgG4-positive plasma 
cell infi ltrates were noted. The lymphoplasmacytic infi ltrates 
were particularly concentrated in the pancreatic interlobular 
interstitium and around the pancreatic duct (Fig.  7.1a, b ). In 
contrast, the specimens from the patients with normal IgG4 

concentrations were characterized by comparatively little 
infl ammatory cell infi ltration (Fig.  7.2a, b ).

7.3.8         Number of IgG4-Positive Plasma Cells 
in the Biopsied Gastric Tissues 

 The IgG4-positive plasma cells infi ltrating gastric mucosal 
tissues obtained by biopsy numbered a mean 7.0 (0–20)/HPF 
in the positive group ( n  = 17) as compared to only 1.4 (0–3)/
HPF in the negative group ( n  = 7,  p  < 0.01).  

7.3.9     Subsets of AIP Among Patients 
with Normal Serum IgG4 Levels 

 The AIP patients with normal serum IgG4 concentrations could 
be divided into three groups: (a) type 1 AIP; (b) fi brosis associ-
ated with dense B lymphocyte infi ltration; and (c) an undiag-
nosable category. The specimens from patients with type 1 AIP 
but normal serum IgG4 concentrations had relatively little 
IgG4-positive plasma cell infi ltration in the pancreas, and in 
some cases lesions were limited to the pancreas. The histopath-
ologically undiagnosable cases were thought to possibly include 
some type 2 cases. It is possible that cases exist with a histologi-
cal picture that differs from either type 1 or type 2 AIP.   

  Fig. 7.1    Histopathological features of the pancreas in autoimmune 
pancreatitis cases with elevated serum IgG4 values. ( a ): Around the 
pancreatic duct marked infl ammatory cell infi ltration and fi brosis are 

seen (H&E staining ×100). ( b ): Numerous IgG4-positive plasma cell 
infi ltrates are found around the pancreatic duct (IgG4 staining ×40)       
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7.4     Concluding Remarks 

 Patients with AIP and normal IgG4 concentrations in the 
serum appear to have three possible diagnoses: (a) type 1 
AIP that is characterized histopathologically be relatively 
sparse IgG4-positive plasma cell infi ltration with fi brosis; (b) 
type 2 AIP, a condition that is not part of the IgG4-RD spec-
trum; and (c) other pathology not classifi able at present as 
either type 1 or type 2 AIP, suggesting that the spectrum of 
AIP may extend beyond these two currently recognized 
entities.     
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  Fig. 7.2    Histopathological features of the pancreas in autoimmune 
pancreatitis cases with low serum IgG4 values. ( a ): Infl ammatory cell 
infi ltration and fi brosis are seen around the pancreatic duct, but the 

degree of cell infi ltration is less than that seen in Fig.  7.1  (H&E staining 
×100). ( b ): IgG4-positive plasma cell infi ltration is also markedly less 
conspicuous as compared to that in Fig.  7.1  (IgG4 staining ×40)       
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