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Serum immunoglobin G4 (IgG4): 
an important marker in autoimmune pancreatitis?
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A unique form of chronic pancreatitis has re-
cently become widely recognised as an important
clinical entity in the spectrum of pancreatic dis-
eases under the term autoimmune pancreatitis
(AIP) [1]. This entity is characterised by irregular
narrowing of the pancreatic duct, swelling of
parenchyma, lymphoplasmacytic infiltration and
fibrosis as well as favourable response to cortico-
steroid treatment. In addition, increased concentra-
tion of serum immunoglobulin G4 (IgG4) is a no-
table characteristic marker [2]. Some patients un-
dergoing pancreaticoduodenectomy for presumed
pancreatic ductal adenocarcinoma have instead

been found to have AIP [3, 4]. Early recognition of
AIP can prevent pancreaticoduodenectomy in
these patients and effective treatment with steroids
can be introduced. 

Based on an interesting case, we discuss the en-
tity of AIP with the rare combination of sclerosing
cholangitis and we focus on the relevance of serum
IgG4 as a factor in diagnosis and monitoring ther-
apy of AIP. 
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A 50-year-old man of oriental ethnic origin who lived
in Switzerland for a long time, presented in our hospital
with symptoms of cholestatic jaundice. The past medical
history contained dyslipidaemia and arterial hypertension
(under therapy with amiloride). He recently had stopped
drinking alcohol. Liver function tests revealed a cholesta-
tic pattern with preserved synthetic function (figure 1).
The serological results showed an elevated level of ferritin
426 ng/ml (range 10–200 ng/ml), an elevated antinuclear
antibody (ANA) titer 1:320 (normal <1:40) and slightly el-
evated serum gammaglobulins 18.5 g/l (range 6.2–14.4
g/l). A screening for liver diseases including viral hepatitis
serology was negative. The liver biopsy demonstrated a
nonspecific infiltration of lymphoplasmacellular cells
without signs of steatosis or siderosis. The immunohisto-
chemical examination with cytokeratin 19 noted presence
of normal bile ducts. 

Two months later, the patient presented with worsen-
ing symptoms, ie weight loss of 10 kg, loss of appetite, pru-
ritus and pain in the right upper abdomen. Physical exam-
ination revealed a deeply jaundiced patient. Liver function
tests this time showed progressive elevation of the biliru-
bin (243 umol/l), enzymes and cholestatic parameters (fig-
ure 1). Abdominal computed tomography (CT) exhibited
an enlarged head of pancreas with dilatation of the biliary
system. The endoscopic ultrasonography (EUS) con-
firmed the presence of a hypoechogenic mass measuring 
4 cm in diameter within the head of pancreas. An Endo-
scopic Retrograde Cholangio Pancreaticogram (ERCP)
was performed which revealed a single 25 mm long smooth
stricture of the distal common bile duct with normal in-
trahepatic ducts. A plastic stent (8.5 French) was inserted
in the bile duct across the stricture. Fine needle biopsies
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Case

and brushings of the stricture were negative for malig-
nancy.

Considering the mass lesion within the pancreatic
head along with the history of weight loss, cholestasis, and
mildly elevated cancer antigen (CA) 19–9 (189 U/ml;
range <34 U/ml), a pancreatic carcinoma could not be def-
initely excluded. Therefore a partial duodenopancreatec-
tomy (Traverso) was done. The histology of the resected
pancreas showed a lymphoplasmacellular sclerosing in-
flammation without signs of malignancy (figure 2A and
2B).
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Figure 2 

A: Histology of pancreas: Medium sized pancreatic duct
surrounded by a dense inflamatory infiltrate composed
of lymphocytes, plasmacells and some granulocytes.  
Single inflammatory cells infiltrate the duct epithelium
(arrow). HE 20x

B: Pancreatic duct surrounded by fibrosis  (arrow). 20x
C: liver biopsy: Portal space with severe inflammmatory 

infiltrate (lymphocytes, plasma cells, granulocytes),
edema (cholestasis) with disruption of bile ducts
(arrows) and neoductulation. 20x
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Following surgery, the serum aminotransferases and
cholestatic parameters reduced briefly, however a month
later, increasing cholestatic parameters were noticed (fig-
ure 1). A subsequent ultrasonography and CT scan of the
abdomen were done which showed mildly dilated intra-
hepatic bile ducts. Further ERCP displayed tapered pe-
ripheral intrahepatic ducts which in comparison with the
previous ERCP images were suggestive of a rapidly pro-
gressive sclerosing cholangitis (figure 3). The liver biopsy
confirmed this diagnosis (figure 2 C). Laboratory investi-
gations also revealed elevated serum gammaglobulins
(42.7%; [range 10–18%]), with markedly raised IgG lev-
els (29.8 g/l [range 6.5–15 g/l]) of predominantly IgG4

type (5.94 g/l [range 0.08–1.40 g/l]; figure 1). The ANA-
titre was elevated (1:640; [range 1:40]). 

A final diagnosis of IgG4 positive autoimmune pan-
creatitis (AIP) with associated rapid progressive sclerosing
cholangitis was made. Other investigations for AIP such
as autoantibodies to carbonic anhydrase 1 and 2 (CA I/II)
and lactoferrin were negative.

We commenced therapy with corticosteroids (pred-
nisone 40 mg daily). 6 months later the patient was ob-
served to have a good clinical response and was anicteric.
Serum IgG4 levels fell down, but the cholestatic parame-
ters remained high (figure 1).
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Discussion

Autoimmune pancreatitis (AIP) is a rare entity
and a unique form of chronic pancreatitis. The
cause of AIP is uncertain, but immunologic mech-
anisms appear likely, given the characteristic his-
tologic findings of lymphoplasmacytic infiltration,
prevalence of hypergammaglobulinaemia, autoan-
tibodies, and response to steroids [5]. AIP has been
described as a primary pancreatic disorder as well
as in association with other diseases of autoim-
mune aetiology including sclerosing cholangitis,
Sjögren’s syndrome, rheumatoid arthritis, sar-
coidosis [6].

The most widely recognised clinical presenta-
tion of AIP is mimicking pancreatic ductal adeno-
carcinoma [1]. Jaundice is a leading symptom,
occurring in 40–81% of patients [1]. Abdominal
pain, if present, is mild [7]. Weight loss may be sig-
nificant. Diabetes mellitus, usually of recent onset,
may be present in up to 50% of patients [1]. AIP 
is a benign finding seen in approximately 2.5% of
patients who undergo pancreaticoduodenectomy
for presumed pancreatic ductal adenocarcinoma 
as noted in our case [3, 4]. Early recognition con-
firmed by clinical, laboratory and histological
parameters is desirable to prevent surgical inter-
vention. More often history and radiological tests
are not sufficiently sensitive to identify patients
with AIP. While comparing AIP patients and those
with pancreatic ductal carcinoma, there are no
major differences in the occurrence of abdominal
pain, weight loss, jaundice, raised carcinoembry-
onic antigen (CEA) or CA 19–9 levels at the time
of presentation [4] which hinders a definite diag-
nosis.

IgG4 has been found to be an early elevated
marker aiding in the diagnosis of AIP. Studies, es-

pecially from Japan, showed that elevated serum
IgG4 levels strongly supported the diagnosis of
AIP, demarcating from pancreatic cancer, alcohol-
induced/idiopathic chronic pancreatitis, primary
biliary cirrhosis and primary sclerosing cholangi-
tis (PSC). Levels of serum IgG4 over 135 mg/dl
had a sensitivity of 95% and specificity of 97%, dis-
tinguishing AIP from pancreatic cancer [2, 8].
Serum IgG4 levels have also been found to be 
useful for the follow-up therapy of AIP [2]. We
noticed that in our patient declining IgG4 levels
(figure 1) appeared to correlate with clinical and
laboratory improvement. However, conflicting
reports showing only 33% [9] and 62% of patients
with AIP [10] questioned the validity of raised
IgG4 levels and pointed out that markers such as
serum IgG4 levels and CA II antibodies are not
specific enough to differentiate AIP in patients
with other pancreatic disorders [11].

Clinical response to steroid therapy, at least
partially, has been reported. However, an optimal
treatment regime is still undefined and a morpho-
logical response may take a number of weeks if not
months [6, 12]. In several series involving small
numbers of patients with AIP, treatment with
prednisone at a dosage of 20 to 40 mg/day has re-
sulted in clinical, radiologic and histologic im-
provement [2, 5]. In those patients following a par-
tial pancreatic resection, the benefit of a steroid
therapy remains unclear [5]. Some authors have
noted spontaneous resolution without treatment
[1, 5]. Measures to monitor treatment response in-
cludes assessment of symptoms, pancreatic ex-
ocrine and endocrine function, liver function tests,
EUS with or without biopsy, CT [12] and IgG4
levels [2].

Figure 3

ERCP shows multiple
irregular walls of bile
ducts without any
dominant stricture
(arrows).
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Additionally, we presented a rare association of
AIP with progressive sclerosing cholangitis (single
stricture of the common bile duct to peripheral
pruning of the intrahepatic ducts) occurring within
three months of onset of jaundice. This fulminant
clinical expression of sclerosing cholangitis ap-
pears different from naive PSC and these patients

seem to belong to a subset of AIP [13]. Histologi-
cally, the bile ducts are damaged by a dense trans-
mural lymphoplasmacytic infiltrate, with many
IgG4-positive plasma cells [13, 14]. Notably, bil-
iary disease associated with AIP differs from PSC
because the ductal abnormalities resolve with
steroid therapy [15].

Conclusions

The diagnosis of autoimmune pancreatitis
(AIP) is likely to be missed due to the general lack
of specific symptoms, a clinical presentation that
may mimic other disorders, mainly pancreatic duc-
tal carcinoma, and the lack of specific imaging
tests. An elevated serum IgG4 level is a helpful
marker in the diagnosis and therapy of AIP. How-
ever, it is early to underscore its exact validity and
specificity. Until further prospective studies defin-
ing the role of IgG4 as an early diagnostic marker
come forth, histological evidence with character-
istic lymphoplasmacytic infiltration of the pan-
creas will prove to be the gold standard [1, 5]
Steroids are the milestone of therapy, but cannot
be recommended if substantial doubt about malig-
nancy exists. There is a rare association between
AIP and rapid sclerosing cholangitis and one
should think of this possibility, if a patient presents
with the picture of cholangitis and a pancreatic
mass. 

AIP remains a challenging diagnosis based on
a combination of clinical, radiologic, serologic,
and histologic findings [1]. Emerging awareness
and knowledge will shed more light in the man-
agement of these patients.
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