
Review Article
Volume 19 Issue 4 - May  2023
DOI: 10.19080/ARGH.2023.19.556017

Adv Res Gastroentero Hepatol
Copyright © All rights are reserved by Marta Á Alvarez-García

Diagnostic Criteria for IgG4-Related 
Autoimmune Pancreatitis: HISORt

Marta Á lvarez-García1*, María Luque-Cabal2, Rocío Condori Bustillos1, María Rebeca de la Fuente-Olmos1 and 
Teresa Guerra-Garijo1

1Rio Hortega University Hospital, Spain
2Vital Alvarez Buylla Hospital, Spain

Submission: May 5, 2023; Published: May 17, 2023

*Corresponding author: Marta Á Alvarez-García, 2nd Dulzaina St. Postal Code: 47012, Valladolid, Spain, Email: 

Adv Res Gastroentero Hepatol 19(4): ARGH.MS.ID.556017 (2023) 001

Abstrcat 

Immunoglobulin G4 (IgG4) constitutes the least frequent immunoglobulin G (IgG) subclass. IgG4-related diseases (IgG4-rD) are considered a 
multisystemic pathology, characterized by tissue infiltration of IgG4+ plasma cells and lymphocytes. Pathophysiology is not well known, and 
its diagnosis is difficult, so it is underdiagnosed. Moreover, it can be confused with tumoral processes. Pancreas is the most frequently affected 
organ, constituting IgG4-related autoimmune pancreatitis (IgG4-rAIP). Specific criteria have been developed for its diagnosis, known as HISORt. 
Knowledge of this entity is important. Its first-line treatment is based on the use of corticosteroids, avoiding unnecessary surgical therapies.
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Introduction

Immunoglobulin G (IgG) is subdivided into four subclasses: 
G1, G2, G3 and G4. Immunoglobulin G4 (IgG4) constitutes 5% 
of healthy people. It is the least abundant and maintains stable 
serum levels in each person, but

has a high interindividual variability. Levels of 1-135 mg/dl 
are considered normal [1]. IgG4-related diseases (IgG4-rD) used 
to be considered as individual entities. Now they are known to 
conform a group of immune-mediated diseases, with similar 
clinical, serological and pathological features [2]. IgG4-related 
autoimmune pancreatitis [2]. It has received different names over 
time (IgG4-related sclerosing diseases, systemic IgG4 disease, 
IgG4-related autoimmune disease, systemic IgG4 plasmacytic 
syndrome…). A Japanese study group simplified and unified these 
terms into “IgG4-related diseases” [3]. The common feature is 
tissue infiltration of IgG4+ plasma cells and lymphocytes. Fibrosis 
could be associated and one or more organs may be involved. 
The most frequently affected organ is the pancreas. Therefore, 
pancreas is where this disease was described first. In 2001, 
Hamano et al. [4] described an elevated serum IgG4 concentration 
in patients with type 1 sclerosing pancreatitis. They also described  

 
pancreatic infiltration by IgG4+ plasma cells. However, not all 
patients have elevated plasma IgG4 levels [5].

Since its knowledge, multiple organ involvement has 
been described, including head and neck involvement (IgG4-
related orbitopathy and dacryoadenitis, thyroiditis...), thoracic 
(pneumopathy, mediastinitis, mastitis...) and abdominal 
(sclerosing cholangitis, nephropathy, sclerosing mesenteritis...). 
Extrapancreatic manifestations can precede, coexist or appear 
later than autoimmune pancreatitis, so pancreatic involvement is 
not a necessary

criterion for diagnosis [5]. Pathophysiology is not completely 
known. Two main theories have been proposed: the autoimmune 
theory and the allergic theory. The autoimmune theory assumes 
that some individuals with certain HLA have a predisposition to 
over-activate IgG4 [6]. The allergic theory implicates Th2 and Treg 
lymphocytes in IgG4 activation. However, these theories still have 
unresolved questions [7].

Definitive diagnosis can be difficult, especially at the beginning 
of the disease. Due to its clinical and radiological features, it can 
be confused with other diseases, especially tumoral processes. 
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Histology may not provide the correct diagnosis in the absence 
of suspicion, as it requires specific tests [8]. IgG4-rD are often 
underdiagnosed and can be confused with other diseases (such as 
tumors, infections or other autoimmune diseases) [9]. Only a few 
cases have been associated with the development of malignant 
tumors: lymphomas and pancreatic cancer. However, the potential 
malignization of these entities is not completely determined [10] 
In the following review, we will focus on developing, within IgG4-
rD, IgG4-related autoimmune pancreatitis (IgG4-rAIP), with the 
most recent updates on suspicion and diagnosis of this entity.

Discussion

IgG4-related autoimmune pancreatitis (IgG4-rAIP)

IgG4-rAIP is chronic pancreatitis and, as its name suggests, 
its etiology is autoimmune. The most recent studies differentiate 
between two main types of AIP [11]:

a) Type 1 or lymphoplasmacytic sclerosing pancreatitis: it 

is part of the IgG4-rD spectrum. It is more frequent in older Asian 
males. Abdominal pain is rare. IgG and IgG4 are elevated in serum 
and autoantibodies are positive. It is associated with other IgG4-
rD.

b) Type 2 or idiopathic duct-centric chronic pancreatitis: 
it isn’t an entity of IgG4-rD. Its clinical and histologic profiles are 
different. There is no elevation of IgG4 concentration in serum or 
positive autoantibodies. With in chronic pancreatitis, IgG4-rAIP 
prevalence is between 2-8%. It usually occurs in middle-aged and 
older men (95% of patients are over 45 years old) [12].

Diagnosis

For IgG4-rD diagnosis, several criteria have been developed by 
different study groups (Table 1). Specifically for IgG4-rAIP, Mayo 
Clinic criteria, known as HISORt criteria, have been generalized. 
These criteria combine histological (H = Histology), radiological 
(I = Imaging) and serological findings (S = Serology) with other 
organ involvement (O) and response to treatment (Rt) [8].

Table 1: IgG4-rD diagnostic criteria.

HISORt (Mayo Clinic) 
IgG4-rAIP

Diagnostic Major Criteria Umehara et al. [9]
IgG4-rD

H = Histology 1. Inflammation or mass

I = Imaging 2. >135 mg/dl IgG4 (plasma)

S = Serology 3. Lymphoplasmacytic infiltration, storiform fibrosis, IgG4+ plasma cells infiltration

O = other Organs 1+2+3 = definitive diagnosis
1+3 = probable diagnosis
1+2 = possible diagnosisRt = Response to treatment

IgG4-rAIP: IgG4-Related Autoimmune Pancreatitis; IgG4-rD: IgG4-Related Disease; IgG4: Immunoglobulin G4

IgG4-related autoimmune pancreatitis [3]

Umehara et al. [9] have proposed three major criteria for the 
general IgG4-rD diagnosis:

a. Inflammation or mass in one or more organs, with focal 
or diffuse involvement.

b. Elevation of IgG4 concentration in plasma ≥135mg/dl.

c. Lymphoplasmacytic infiltration, fibrosis with storiform 
pattern (i.e., irregular, “cartwheel” pattern) and organ infiltration 
by IgG4+ plasma cells.

If all three criteria are present, the definitive diagnosis is done. 
If the first and last criteria are present, the diagnosis is probable. 
If only the first and second criteria are present, the diagnosis is 
possible. As it can be deduced, according to these criteria, the 
presence of inflammation or mass is a prerequisite [9]. Because 
of the clinical variability and ubiquity of this disease, the criteria 
cannot be applied to all patients. They may guide physicians in 
their diagnosis or, at least, their suspicion [12].

To make this review more didactic, we will develop the clinical 
features of IgG4-rAIP and following the different

sections of HISORt criteria.

Clinical diagnosis

In general terms, IgG4-rD symptoms are mild. There is no 
fever or plasmatic elevation of acute phase reactants. It is usually 
diagnosed incidentally when inflammation of an organ is detected 
by imaging tests. Excellent response to steroid treatment is one of 
its main characteristics; although some patients may be refractory, 
needing more aggressive therapies [3]. IgG4-rAIP does not have 
typical symptomatology. Patients may remain asymptomatic for 
long periods of time. When symptoms occur, they may manifest 
as abdominal pain, obstructive jaundice, weight loss or new-onset 
diabetes mellitus. Unlike other pancreatic pathologies, symptoms 
are usually neither acute nor severe and acute pancreatitis is not 
a frequent manifestation. When associated with involvement of 
other organs, extra pancreatic symptoms may appear, which vary 
depending on the affected system [13].
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Therefore, at the beginning, they can simulate a malignant 
pancreatic tumor. It has been shown that there are no differences 
between pancreatic adenocarcinoma and IgG4-rAIP symptoms 
[14]. Diagnosis is difficult due to overlapping findings with 
pancreatic adenocarcinoma. Between 3-5% of patients 
who undergo pancreatic resection for suspected pancreatic 
adenocarcinoma, IgG4-rAIP is demonstrated on definitive 
histological diagnosis [15].

Histological diagnosis

Histological findings are very characteristic, but they alone are 
not enough for definitive diagnosis. IgG4 immunohistochemical 
tests are needed. The presence of IgG4+ plasma cells must be 
demonstrated. They are not pathognomonic (they can be found in 
other inflammatory processes), but they are very specific. A high 
rate of infiltration by IgG4+ plasma cells increase the specificity 
for IgG4-rD (considering the cut-off point of 10-50

IgG4+ cells per high magnification field). It is useful the ratio 
of IgG4+ plasma cells/IgG+ plasma cells: if it is >40%, it is highly 
indicative of IgG4-rD6. IgG4-rAIP is histologically characterized by 
periductal infiltration of IgG4+ plasma cells. In advanced stages, 
periductal fibrosis is observed. Immunohistochemical studies 
show that most of the lymphocytes involved in the pathogenesis 
of this disease are of T lineage (CD4+ and CD8+) [16]. 

Radiological diagnosis

Those situations in which clinical and serological findings are 
not enough for a correct clinical suspicion, imaging tests play an 
essential diagnostic role [12].

Two types of involvement have been described (Figures 1 & 
2) [17]:

i. Diffuse: it is the most frequent. It is characterized by a 
uniform enlargement of the pancreas. The edges of the gland are 

smooth, losing lobulation and pancreatic clefts, giving a “sausage” 
appearance.

ii. IgG4-related autoimmune pancreatitis [4]

iii. Focal: pancreatic head is the most common localization, 
giving a pseudotumoral appearance. Its frequency varies between 
33-41% of cases. This is the real diagnostic challenge.

iv. Main imaging tests that can be used are [12]:

v. Ultrasound, the affected pancreatic area appears 
hypoechoic.

vi. Computed tomography (CT), in which the affected area 
is hypodense.

vii. Magnetic resonance imaging (MRI), with a slight signal 
increase in T2-weighted sequences and low signal in T1-weighted 
sequences.

viii. Intravenous contrast studies may show delayed 
enhancement due to the presence of fibrosis [18].

ix. The imaging findings that are indicative of IgG4-rAIP are 
(Table 2 & Figure 3) [19-21]:

x. Homogeneous pancreatic parenchyma enhancement. 
In long evolution cases, there may be associated volume loss 
secondary to atrophy and fibrosis.

xi. Peripancreatic low attenuation halo: described as one of 
the most specific findings.

xii. Alteration of the pancreatic ducts. Penetrating duct sign 
refers to the maintenance of the duct caliber when crossing the 
mass. The icepick sign refers to progressive duct narrowing distal 
to the lesion.

xiii. Absence of vascular invasion is a finding more suggestive 
of an inflammatory process, instead of a tumoral one.

Figure 1: A) Axial CT of the abdomen with intravenous contrast in portal phase. IgG4-rAIP (diffuse pattern) showing loss of pancreatic 
lobulation (yellow arrow). B) Representative drawing of the described findings. Drawing of normal pancreas to emphasize the differences.
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Figure 2: A) Axial CT of the abdomen with intravenous contrast in portal phase. IgG4-rAIP (focal pattern) showing hypodensity in the 
pancreatic head (blue arrow). B) Representative drawing of the described findings. Drawing of normal pancreas to emphasize the differences.

Figure 3: A) Axial CT of the abdomen with intravenous contrast in portal phase. Hypodense peripheral halo (red arrow), very specific for 
IgG4-rAIP. B) Representative drawing of the described findings. Drawing of normal pancreas to emphasize the differences.

Table 2: Differential characteristics between IgG4-rAIP vs pancreatic adenocarcinoma in presence of a focal mass on imaging tests.

IgG4-rAIP Pancreatic Adenocarcinoma

Low attenuation peripheral halo Heterogeneous gland, distal atrophy

Penetrating duct sign Sharp duct stenosis

Icepick sign Extrapancreatic invasion

No vascular invasion Vascular invasion

IgG4-rAIP: IgG4-Related Autoimmune Pancreatitis

Cases of patients with concomitant IgG4-rAIP and pancreatic 
adenocarcinoma have been published, although

there is no scientific evidence to support a higher tumor risk 
in patients with IgG4-rD [22].

Serological diagnosis

Elevation of IgG4 in plasma is very common, but it is not a 
necessary criterion. It can be normal in 20-40% of individuals with 
histological IgG4-rAIP confirmation [10]. Relationship between 
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elevated serum IgG4 levels and disease activity has been found. So, 
it can be used for onitoring, considering a cut-off point of 135 mg/
dl5. No significant differences have been demonstrated between 

the levels of tumor markers of pancreatic adenocarcinoma and 
IgG4-rAIP, such as carcinoembryonic antigen and CA19.9, because 
any pancreatic disease may increase them [14].

Table 3: Summary of the main features for suspected cases of IgG4-rAIP.

Summary of the Main Features for Suspected Cases of IgG4-rAIP

Age >45 years old

Gender Male

Race Asian

Pathogenesis
Not well-known 
• Allergic theory 

• Autoimmune theory

Symptoms

Asymptomatic vs. mild symptoms 
• Abdominal pain 

• Obstructive jaundice 
• Weight loss 

• Diabetes mellitus

HISORt criteria (Mayo Clinic)

Histology

IgG4+ plasma cell infiltration 
Periductal fibrosis 

10-50 IgG4+ cells per high magnification field 
IgG4+/IgG+ >40%.

Imaging
Diffuse or focal enlargement of the pancreas 

Peripheral halo 
Progressive decrease in ductal caliber

Serology ↑IgG y IgG4 in serum 
Autoantibodies +

Other organs
Head and neck 

Thorax 
Abdomen-pelvis

Response to treatment Corticosteroid treatment 
Possible relapses

Modified from Á lvarez-García M et al. [12].

Involvement of other organs

As mentioned at the beginning of this review, IgG4-rD can 
affect different organs. These diseases can lead us to

suspect a concomitant pathology at other parts of the 
organism [2].

Head and neck involvement:

I. Salivary gland involvement (known as Mikulicz disease 
and Kü ttner’s tumor).

II. IgG4-related orbitopathy (dacryoadenitis and orbital 
pseudotumors).

III. IgG4-related thyroiditis (including Riedel thyroiditis and 
fibrous variant of Hashimoto thyroiditis).

IV. IgG4-related meningitis.

V. IgG4 pituitary involvement.

VI. Thoracic involvement:

VII. IgG4-related pulmonary and pleural involvement.

VIII. IgG4-related mediastinitis.

IX. IgG4-related cardiovascular involvement (including 
thoracic aorta and coronary arteries).

X. IgG4-related mastitis.

Abdominal involvement:

a. IgG4-related sclerosing cholangitis.

b. IgG4-related nephropathy (this is one of the main 
indicators of IgG4-rAIP: the presence of renal lesions in apatient 
with suspected autoimmune pancreatitis is highly indicative of 
IgG4-rAIP and not a pancreatic neoplasm).
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c. IgG4-related retroperitoneal fibrosis.

d. IgG4-related sclerosing mesenteritis.

e. IgG4-related gastrointestinal involvement.

IgG4-related autoimmune pancreatitis [5]

a. IgG4-related prostatitis.

b. IgG4-related testicular pseudotumors.

c. Affection of the female genital system secondary to IgG4.

Other:

I. IgG4-related lymphadenopathy (very frequent in 
mediastinal, cervical and intra-abdominal regions). In 2019, 
the American College of Rheumatology (ACR) and the European 
Alliance of Associations for Rheumatology (EULAR) developed a 
set of inclusion and exclusion criteria for IgG4-rD. The primary 
criterion is based on typical organ involvement, including lacrimal 
glands, major salivary glands, orbits, lungs, paravertebral tissue, 
pancreas, bile ducts, kidneys, retroperitoneum, aorta, meninges 
and thyroid gland [23]. 

Response to Treatment

The treatment of IgG4-rAIP is based on oral corticosteroids, 
similar to the treatment of the rest of IgG4-rD. Although, the 
tendency is to relapse, because its etiology is autoimmune, the 
origin is not well-known and the

evolution tends to be chronic [1]. Prednisolone 30mg orally 
for 2-4 weeks is usually used as initial therapy. Repeat imaging is 
recommended 2 weeks after the beginning of therapy. In cases of 
absence of response, the diagnosis should be reconsidered, being 
very careful of a possible underlying cancer. In cases of relapse 
or resistance to corticosteroids, immunomodulators such as 
azathioprine or methotrexate can be associated [24]. Rituximab 
(an anti-CD20 monoclonal antibody) has shown good results in 
this pathology, but its use is not yet

approved. It can be employed in patients at high risk of relapse, 
those with multisystem involvement, in the first

relapse or in cases of failure of previous therapies [25].

Conclusion

IgG4-rAIP is one of the entities of the IgG4-rD spectrum, which 
are characterized by similar clinical, serology and pathological 
features. The pancreas is the main affected organ, although it 
is not the only one. Due to the difficulty in diagnosis, a series of 
criteria have been developed. For IgG4-rAIP, specific criteria have 
been published by Mayo Clinic, known as the HISORt criteria: 
histology, imaging, serology, involvement of other organs and 
response to treatment. The presence of inflammatory cells and 
fibrosis in the histological study makes differential diagnosis 
with other inflammatory and neoplastic processes necessary. It is 
important to recognize these diseases, since they usually respond 

to corticosteroid treatment, avoiding unnecessary therapeutic 
actions.
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