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Diagnosis of autoimmune pancreatitis using its five cardinal features:
introducing the Mayo Clinic’s HISORt criteria
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Autoimmune pancreatitis (AIP) is a recently defined
form of chronic pancreatitis. While numerous case re-
ports and small case series of AIP have been reported
from Japan, there have been relatively few from the
West. Based on a retrospective review of our experi-
ence with resected AIP and a review of the literature,
we have identified five cardinal features of AIP in his-
tology, imaging, serology, other organ involvement, and
response to steroid therapy, which are summarized in
the mnemonic HISORt. A combination of the HISORt
criteria can be used to definitively diagnose a wide spec-
trum of manifestations of AIP.
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Definition

Autoimmune pancreatitis AIP may be defined as the
pancreatic manifestation of a systemic fibroinflamma-
tory disease which afflicts not only the pancreas, but
also a variety of other organs, including the bile duct,
salivary glands, retroperitoneum, and lymph nodes.
Organs affected by AIP have a lymphoplasmacytic
infiltrate rich in IgG4-positive cells. The inflammatory
process responds to steroid therapy, while the intense
fibrosis may lead to permanent structural and functional
damage to the gland.'

Clinical presentations
AIP has protean clinical presentations which may be
classified in relation to the onset of disease as acute or

late, and according to the organs affected as pancreatic
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or extrapancreatic. By far the most common presenta-
tion of AIP is acute, with obstructive jaundice and pan-
creatic enlargement mimicking pancreatic cancer; very
occasionally it may present acutely with features of
acute pancreatitis. Although AIP is a form of chronic
pancreatitis (CP), it differs significantly from other
forms of chronic calcifying pancreatitis in that it is rela-
tively painless. In the postacute phase it may present,
or be incidentally discovered, because of persistent pan-
creatic mass, atrophic pancreas with or without calcifi-
cation, or pancreatic steatorrhea. Thus its pancreatic
manifestations can mimic pancreatic cancer, acute pan-
creatitis, painless chronic pancreatitis, or unexplained
functional insufficiency.

The extrapancreatic manifestations are equally di-
verse and may be seen simultaneously with its pancre-
atic manifestations, may precede them, or may occur
many years later when the pancreas may or may not be
symptomatic. The most common extrapancreatic organ
involved is the biliary tree, where distal biliary involve-
ment mimics pancreatic cancer-related stricture. More
proximal involvement may cause suspicion that it may
be cholangiocarcinoma or primary sclerosing cholangi-
tis. Other well-described manifestations include salivary
gland involvement resembling Sjégren’s syndrome, me-
diastinal adenopathy resembling sarciodosis, retroperi-
toneal fibrosis, and tubulointerstitial nephritis.

The five cardinal features of AIP

In order to diagnose the diverse presentations of AIP
one must have a high index of suspicion and be conver-
sant with its manifestations. To identify the full spec-
trum of changes occurring in AIP, one must learn to
recognize its five cardinal features in histology, imaging,
serology, other organ involvement, and its response to
steroid therapy (the Mayo Clinic’s HISORt criteria
have been described in detail by Chari et al.").
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Histology and immunostaining

AIP has unique histological features that differentiate
it from other inflammatory pancreatitides.”” The
pathognomonic histological features of AIP [which is
also known as lymphoplasmacytic sclerosing pancreati-
tis (LPSP)], are a periductal lymphoplasmacytic infil-
trate associated with storiform fibrosis, and obliterative
phlebitis wherein the lymphoplasmacytic infiltrate sur-
rounds pancreatic venules while sparing arterioles.””*
The lymphoplasmacytic infiltrate in AIP has abundant
IgG4-positive cells on immunostaining.”" A less com-
mon variant called idiopathic duct-centric pancreatitis
(IDCP)*’ or nonalcoholic duct-destructive pancreatitis,*
has been described in some patients. There are very few
IgG4-positive cells in IDCP."

Imaging

The characteristic imaging features include a diffuse
“sausage-shaped” enlargement of the gland on a com-
puterized tomography scan or magnetic resonance im-
aging with delayed peripheral (rim) enhancement.>"
On pancreatography, a diffusely irregular, narrow
pancreatic duct is highly suggestive of AIP.”'" How-
ever, some patients may have focal masses or stric-
tures,” "7 or show evidence of calcification® or acute
pancreatitis.'*

Serology

Serological abnormalities in AIP include elevated titers
of gammaglobulins, IgG, and a variety of antibodies
including antinuclear antibody, rheumatoid factor,
carbonic anhydrase, and lactoferrin."*'* However, el-
evated titers of gammaglobulins, IgG, antinuclear anti-
body, and rheumatoid factor are nonspecific, and are
found in a variety of conditions, including many autoim-
mune disorders. Recently, Hamano et al.” reported that
elevated serum levels of the IgG4 subset of immuno-
globulin G were a sensitive and specific marker of
AIP.

Other organ involvement

AIP has traditionally been reported to be “associated”
with a number of other disorders such as primary
sclerosing cholangitis (PSC), Sjogren’s syndrome, and
retroperitoneal fibrosis. However, more recent studies
suggest that the “associations” are in fact manifesta-
tions of AIP that mimic other well-described diseases.
Kamisawa et al.*'*** have proposed that AIP is a sys-
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temic disease which predominantly afflicts the pancreas,
and have called it IgG4 disease. This concept is sup-
ported by the findings of abundant infiltration with IgG-
positive cells in a number of organs in AIP.**" The
organs most commonly involved are the biliary ductal
system, where it causes PSC-like intra- and extrahepatic
biliary strictures,”” the salivary glands, where it
produces a Sjogren’s syndrome-like picture,” and the
retroperitoneum, where it causes retroperitoneal
fibrosis.”

Response to steroid therapy

The pancreatic,”” biliary,” and salivary gland diseases™
associated with infiltration with IgG4-positive cells re-
spond, often dramatically, to steroid therapy, whereas
the diseases they mimic do not. This unique response to
steroid therapy may be useful in the diagnosis of AIP.

When to suspect and how to diagnose AIP

ATP should be suspected in patients with obstructive
jaundice, pancreatic mass/enlargement, or pancreatitis
who have one or more HISOR criteria, i.e., suggestive
histology showing lymphoplasmacytic infiltrate with
storiform fibrosis, imaging showing a diffusely enlarged
pancreas, serology showing elevated IgG4 levels, or evi-
dence of other organ involvement. In such patients, the
diagnosis can be confirmed if (a) a review of the histol-
ogy shows a full spectrum of changes of LPSP, or im-
munostaining shows abundant IgG4-positive cells, (b)
imaging shows a diffusely enlarged pancreas and a dif-
fusely irregular, narrow pancreatic duct, and serology
shows elevated IgG4 levels, or (c¢) in patients with ele-
vated IgG4 or extrapancreatic manifestations or both,
and these manifestations resolve with steroid therapy.

These criteria were developed based on our experi-
ence of more than 75 patients diagnosed at the Mayo
Clinic. This has allowed us to diagnose not only a wide
range of pancreatic manifestations of AIP, but also its
extrapancreatic manifestations. However, as our under-
standing of the disease grows, these criteria will cer-
tainly need review and modification.
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