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Autoimmune pancreatitis (AIP) is a rare, often-missed disease that involves inflamma-
tion of the pancreas and strictures of the pancreatic duct. Its prevalence and incidence
in the United States remain scarce. The disease has a varied presentation and often
mimics pancreatic malignancy, which can make the diagnosis challenging. Most
patients have an excellent response to corticosteroid therapy. Immunomodulators may
be used in some cases. Rituximab is an effective, emerging treatment in steroid-
refractory cases. This study aims to review the two distinct types of AIP and provide
a detailed analysis of the diagnostic approach and treatment modalities.

Autoimmune pancreatitis
Autoimmune pancreatitis (AIP) has been seen mostly in Japanese
case reports. Its prevalence, incidence, and reported cases in the
United States, however, are largely unknown. The disease is
chronic and manifests as acute attacks of pancreatitis with a
quick response to steroids. The autoimmune aspect usually stems
from high IgG levels and autoantibodies detected in the blood.
The autoantibodies deposit in the pancreas and cause ductal stric-
tures, narrowing, inflammation, and enlargement of the pancreas.
AIP belongs to a large spectrum of IgG4-related disease
(IgG4-RD) that share clinicopathological features and affect vir-
tually every organ system. AIP may also co-exist with other
immunological dysfunctions.

Pathophysiology. The pathogenesis of AIP is multifactorial
involving an interplay of immunological, genetic, and environ-
mental factors. AIP is associated with the infiltration of various
immune cells into pancreatic tissue. The types of immune cells
observed in Type 1 AIP include IgG4-producing plasma cells
and B-lymphocyte antigen CD20. In Type 2 AIP, there is
involvement of cluster of differentiation (CD) 4-positive T cells

and granulocytes.1 The pathogenesis of AIP has been associated
with the cytotoxic T-lymphocyte antigen 4 (CTLA-4) gene, a neg-
ative regulator of T-cell response.2 Single nucleotide polymor-
phisms (SNPs) involving the CTLA-4 gene have been implicated
in several autoimmune disorders such as Type 1 diabetes, autoim-
mune thyroid disease, autoimmune hepatitis, and primary biliary
cirrhosis.3–6 A soluble form of CTLA-4 (sCTLA-4) has also been
shown to be increased in systemic lupus erythematosus, myasthe-
nia gravis, and autoimmune thyroid disease.7 Umemura et al. con-
cluded that AIP is associated with CTLA-4 polymorphisms and is
positively correlated with sCTLA-4 levels.8

Serum IgG4 is elevated in patients with AIP and IgG4 anti-
bodies characteristically deposit in affected organs, which results
in fibrosis and obliterative phlebitis.9 IgG4 production is promoted
by Th2 cells that produce IL-10 and IL-13 and regulatory T cells
(Tregs), which produce IL-10.10,11 Studies have shown an
enhanced T helper type 2 (Th2)-mediated immune response in
AIP.12,13 Various additional cells types, including T follicular
helper cells, CD4+ cytotoxic T cells, plasmacytoid dendritic cells,
basophils, and monocytes upregulate IgG4 secretion and contrib-
ute to the pathogenetic mechanisms of AIP and IgG4-RD.10
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Eosinophils are thought to play a pathogenetic role in
AIP. Peripheral eosinophilia and eosinophilic infiltrates have
been observed in patients with AIP.14 There is also a high preva-
lence of allergic disorders in AIP based on a study by Kamisawa
et al.15 Sah and colleagues reported a prevalence of 28% for
peripheral eosinophilia and 15% for allergic disorders in patients
with AIP.14 Interestingly, the Th2 immune response that is
enhanced in AIP involves induction of IL-4, IL-5, and IL-13,
which leads to the expression of eotaxin-3, a chemoattractant
cytokine for eosinophils to be directed to inflammatory sites,
via the STAT6 pathway.16 Mari et al. suggested that Th2
cytokine-induced eotaxin-3 expression plays a role in the patho-
physiology of pancreatic disorders such as AIP and eosinophilic
pancreatitis.16

Recently, interferon-I (IFN-I) has been linked to the
immunopathogenesis of AIP. AIP has been linked to increased
levels of IFN-I produced by plasmacytoid dendritic cells.17 IFN-I
is responsible for increased IL-33, which is involved in the
induction of the fibroinflammatory process in the pancreatic duct
cells.18 IFN-I also stimulates plasma cells to produce IgG4.19

The dysregulation of the IFN-I system has also been implicated
in several autoimmune rheumatic disorders such as systemic
lupus erythematosus, rheumatoid arthritis, Sjogren’s syndrome,
and inflammatory myositis.20

Environmental causes of AIP have also been explored in
the setting of antigen exposure and its effect on serum IgG4 con-
centration. IgG4 levels have been reported to be upregulated with
chronic immune stimulation as evidenced by elevated bee-
venom-specific IgG4 levels in an analysis of beekeepers by
Garcia-Robaina et al.21 Wenninger et al. suggested that chronic
exposure to occupational antigens, that is, solvents, industrial or
metal dust, pigments, and oils may also be associated with the
initiation or maintenance of IgG4-RD.22

Patients with AIP also have high levels of multiple, non-
specific antibodies, including antinuclear antibodies, anticarbonic
anhydrase II antibodies, pancreatic secretory trypsin inhibitor
antibodies, and antilactoferrin antibodies.18 The role of IgG4
antibodies in the pathogenesis of AIP remains unknown.10 IgG4
is highly versatile and regulates immune responses in both bene-
ficial and detrimental ways. On one hand, IgG4 plays a protec-
tive role in hypersensitivity reactions and allergen-specific
immunotherapy.21,22 On the other hand, IgG4 has been shown to
be pathogenic in autoimmune diseases such as pemphigus. IgG4
is also produced by helminths in the presence of parasitic dis-
eases and by tumor cells in malignancies such as melanoma and
cholangiocarcinoma.9 In a study by Shiokawa that examined the
pathogenicity of IgG in patients with IgG4-RD by injecting the
IgGs into neonatal mice, pancreatic and salivary gland injuries
were noted after injection of IgG, with more destructive changes
induced by IgG1 compared to IgG4.23 Interestingly, the deleteri-
ous effect of IgG1 was inhibited by simultaneous injection of
IgG4. This data suggest that IgG4 may have a possible protective
or attenuating role in IgG4-RD, including AIP. Further studies
are needed to elucidate the role of IgG4 in the pathogenesis
of AIP.

Epidemiology. The overall prevalence and incidence of AIP
are largely unknown. Japanese data have reported the prevalence
as 4.6 per 100 000 population and the incidence as 1.4 per

100 000.24 AIP comprises 5–6% of all cases of chronic pancrea-
titis.25 There is an association of AIP with human leukocyte anti-
gen (HLA) serotypes DRB1*0405 and DQB1*0401.26 AIP has
increasingly been reported in Western countries and is thus a
worldwide entity.

Clinical manifestations. The clinical manifestations of
AIP are varied thus making it challenging to diagnose AIP based
on symptomatology alone. Painless obstructive jaundice is the
most common presentation.27 Jaundice in AIP is likely related to
the involvement of the biliary tract, the most common extra-
pancreatic manifestation, affecting up to 65.9% of patients with
AIP based on a review by Meng et al.28 Other less common
symptoms include mild abdominal or back pain, fatigue, weight
loss, pancreatic mass, or chronic pancreatitis.27,29 Abdominal
pain in Type 1 AIP may be mild to none and does not classically
resemble the severity observed in acute pancreatitis.30 In contrast,
68% of patients with Type 2 AIP commonly present with acute,
painful pancreatitis.27 Some patients with AIP are clinically
asymptomatic. AIP has been associated with pancreatic exocrine
dysfunction in approximately 80% of patients and endocrine dys-
function, that is, diabetes mellitus in 70% of cases.31 Patients
may report symptoms of polydipsia and polyuria. Diabetes
mellitus can occur before, simultaneously, or after steroid treat-
ment.32 Patients may also present with a variety of manifestations
due to other organ involvement, including but not limited to scle-
rosing cholangitis, Sjogren’s syndrome, orbital pseudotumor,
lung nodules, hypophysitis, thyroiditis, prostatitis, interstitial
nephritis, and retroperitoneal fibrosis.33 Studies aimed to analyze
the clinical characteristics and treatment modalities for AIP from
different countries have had varying results. A study from China
observed jaundice in 72% and abdominal pain in 44% of AIP
patients whereas a multicenter study based in Spain reported
abdominal pain in 65.4% and jaundice in 51.9% of AIP
patients.34,35 Hardacre et al. reported jaundice in 84% and
abdominal pain in 54% of patients with AIP.36 Weber and col-
leagues observed jaundice and abdominal pain in 68% and 55%
of AIP patients, respectively.37

AIP presenting as a focal pancreatic mass or enlargement
can often mimic pancreatic malignancy. There is also clinical
overlap between AIP and pancreatic cancer with symptoms of
obstructive jaundice, weight loss, and mild abdominal pain
shared by both diseases. It is, therefore, very important to
exclude malignancy in these patients.38 A review reported that
29.7% of the patients were misdiagnosed with pancreatic cancer
and these patients underwent surgical intervention.28 A system-
atic approach should be undertaken in distinguishing AIP from
pancreatic cancer. Obstructive jaundice in pancreatic cancer tends
to be progressive in nature whereas jaundice of AIP may fluctu-
ate or spontaneously improve.39 Marked cachexia, inability to
tolerate oral intake, or pain requiring narcotics are more sugges-
tive of pancreatic cancer than AIP.29 Serum IgG4 levels may be
elevated in 10% of patients with pancreatic cancer but only 1%
of patients had IgG4 levels >280 mg/dL.40 Presence of other
organ involvement is suggestive of AIP over pancreatic cancer.41

It is important to note that pancreatic cancer is far more common
than AIP. Patients without characteristic features of either pancre-
atic cancer or AIP should be evaluated for pancreatic malignancy
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first.29 The radiologic differences between AIP and pancreatic
cancer are discussed with imaging modalities below.

There are two major classifications of AIP that are defined
by unique features (Table 1). Type 1 AIP, also known as
lymphoplasmacytic sclerosing pancreatitis (LPSP), typically present
in late adulthood with a mean age of diagnosis of 50 years and
older and affects males three times more commonly than females.42

Type 1 AIP may be a manifestation of a spectrum of IgG4-RD
characterized by widespread, multi-organ involvement, which may
include the eyes (pseudolymphoma), bile ducts (sclerosing cho-
langitis), lymph nodes (mediastinal/intraabdominal/hilar ade-
nopathy), salivary glands (sclerosing sialadenitis), thyroid (Riedel’s
thyroiditis), kidneys (interstitial nephritis), and lungs (nodules,
mediastinal fibrosis).30,42,43 The diagnosis can usually be made
clinically and histology is not necessary to diagnose Type 1 AIP.29

New-onset diabetes mellitus and abnormal pancreatic exocrine
function may occur.44 Type 1 AIP may be allergic in origin.15

Type 2 AIP, also known as idiopathic duct-centric pancre-
atitis (IDCP), affects males and females equally and has a youn-
ger mean age of diagnosis (43 years) compared to Type 1 AIP.
Type 2 AIP lacks systemic involvement or IgG4 elevation.45

Approximately, 30% of cases of Type 2 AIP are associated with
inflammatory bowel disease with a predilection for ulcerative
colitis compared to Crohn’s disease.46 A study by Sah and col-
leagues reported that ulcerative colitis was present in 15.8% of

patients with Type 2 AIP.47 Histology for Type 2 AIP typically
shows duct-centric pancreatitis with granulocytic epithelial
lesions, which can eventually obliterate the pancreatic duct.48

Diagnosis requires a pancreatic biopsy. Type 2 AIP has lower
relapse rates compared to Type 1 AIP.47

Diagnosis. There are two widely utilized diagnostic criteria
for AIP. The Japanese guidelines developed by Okazaki et al.
include three components—namely imaging, serology, and his-
tology.31 The Mayo Clinic HISORt criteria consist of five com-
ponents, including Histology, Imaging, Serology, Organ
involvement, and Response to steroid therapy.49 The Interna-
tional Consensus Diagnostic Criteria, developed in 2011 after the
review of existing criteria, divided each of the five components
into levels of evidence: typical/highly suggestive of AIP (Level
1) and indeterminate/suggestive of AIP (Level 2).29 Recently,
Chari et al. proposed a revision to the HISORt diagnostic criteria
for AIP, which stratified patients into three groups: (i) highly
likely to have AIP, (ii) highly likely to have pancreatic cancer,
and (ii) indeterminate based on key imaging findings.41

Histological features of Type 1 AIP include lymphoplas-
macytic infiltration of tissues with greater than 10 IgG4-positive cells
per high-power field, storiform fibrosis (swirling pattern), and oblit-
erative phlebitis.45 Characteristic histological findings of Type 2 AIP
are granulocytic epithelial lesions, which involve infiltration of
neutrophils in the lumen and epithelium of pancreatic ducts/acini that
eventually cause obliteration of duct lumen.50 There are minimal
IgG4-positive cells present in Type 2 AIP.29

The initial imaging modalities of choice to evaluate patients
for suspected AIP are contrast-enhanced computed tomography
(CT) scan and magnetic resonance imaging (MRI). CT may reveal
diffuse pancreatic enlargement (i.e. sausage pancreas) with “fea-
tureless borders” and delayed enhancement, which is characteristic
of AIP.48 A capsule-like rim is also a significant CT finding and
may result from the presence of inflammatory cells and fibrosis51

(Fig. 1). However, some patients may have a normal pancreas.27

In comparison, CT features suggestive of pancreatic cancer include
low-density mass, pancreatic ductal dilation/cutoff with or without
pancreatic atrophy.29,41 MRI for AIP may demonstrate a

Table 1 Comparison of key characteristics of the two distinct types
of autoimmune pancreatitis

Type 1 autoimmune
pancreatitis

Type 2 autoimmune
pancreatitis

Age of onset >50 years old 30–50 years old
Gender Male predilection Equally affects

males and
females

Geographical
distribution

More common in
Asia

More common in
the United States
and Europe

Histological
characteristics

Lymphoplasmacytic
sclerosing
pancreatitis;
absent
granulocytic
epithelial lesions

Idiopathic duct-
centric
pancreatitis;
presence of
granulocytic
epithelial lesions

Serum IgG4 level Elevated Normal
Extra-pancreatic

manifestations
Multi-organ

involvement (biliary
tract,
retroperitoneum,
renal, salivary
gland, lung)

None

Association with
inflammatory
bowel disease

Rare Common

Diagnosis May be established
clinically

Pancreatic biopsy
required

Steroid
responsiveness

High High

Relapse rates High Low

Figure 1 Contrast-enhanced CT reveals diffuse pancreatic enlarge-
ment (i.e. sausage pancreas) with “featureless borders” and a capsule-
like rim, which is characteristic of AIP.46
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hypointense T1 signal in the setting of fibrosis and a hypointense
capsule-like rim on T1 and T2-weighted images.52

Magnetic resonance cholangiopancreatography (MRCP)
may be obtained for further characterization using a noninvasive
method and may show narrowing of the main pancreatic duct as
well as the common bile duct.45 MRCP is less accurate than
endoscopic retrograde cholangiopancreatography (ERCP) in dis-
tinguishing focal AIP from pancreatic cancer.53,54 ERCP can aid
in the diagnosis of AIP and allow for the intervention of ductal
obstruction as warranted. ERCP is a generally safe procedure
and the incidence of ERCP-related adverse events in patients
with Type 1 AIP is reported to be low.55 Studies have defined
four important diagnostic features for AIP on MRCP/ERCP: long
stricture (>1/3 the length of the pancreatic duct), lack of upstream
dilatation from the stricture (<5 mm), multiple strictures, and side
branches arising from a segment with stricture.56–58 Diffuse or
segmental irregular narrowing of the main pancreatic duct is
characteristic of AIP.59 The narrowing of the pancreatic duct
lumen is likely due to compression by lymphoplasmacytic infil-
tration and fibrosis.60 The presence of migrating strictures in AIP
is uncommon in most other disorders of pancreatic or biliary sys-
tems.61 A positive duct-penetrating sign (a nonobstructed, visible
main pancreatic duct and/or common bile duct lumen penetrating
a pancreatic mass) and icicle sign (progressive decrease in the
diameter of the main pancreatic duct) can be useful in diagnosing
and distinguishing AIP from pancreatic cancer.62,63 It is impor-
tant to note that ERCP alone is limited in diagnosing AIP and
should be used in conjunction with clinical, serological, and his-
tological data.56 ERCP is also not a reliable diagnostic modality
to distinguish IgG4-associated cholangitis from primary scleros-
ing cholangitis and cholangiocarcinoma.64

Endoscopic ultrasound (EUS) can be used for the evalua-
tion of pancreatic parenchyma and the pancreaticobiliary ducts.
EUS may show a hypoechogenic pancreatic enlargement in over
50% of AIP patients and hypoechogenic foci located irregularly
in the pancreas in about 40% of AIP patients.65 EUS may also
reveal glandular atrophy, calcifications, cystic spaces, or a normal
pancreas.66 These features are not specific to AIP and may be
seen in other pancreatic disorders. Given the lack of specific
diagnostic features identified and the heterogeneity among the
findings, the utility of EUS alone in diagnosing AIP is limited.
One advantage of EUS is the ability to obtain tissue using a
EUS-guided fine needle aspiration or core biopsy/resection to
establish a histological diagnosis and to rule out pancreatic can-
cer. However, the diagnosis of AIP with EUS-guided fine needle
aspiration (FNA) is often challenging due to the small sample
size.67 EUS-guided FNA alone has a low sensitivity (up to 40%)
but has increased sensitivity (up to 85%) when combined with
Trucut biopsy.68,69 A multicenter study of 78 patients evaluated
the use of the 22-gauge needle in EUS-FNA. Pancreatic tissue
with at least one high-powered field (HPF) was obtained from
80% of patients and 60% of patients were diagnosed with ICDC
Level 2 or higher.70 A study from Japan involving 110 patients
with suspected AIP also concluded that the 22-gauge needle
obtained a significantly greater number of HPFs compared to the
20-gauge needle.71 In the presence of a pancreatic head mass
consistent with AIP on imaging, the ICDC guidelines recom-
mend a EUS-guided core biopsy or resection.29,72 Biopsy reveal-
ing positive IgG4 immunostaining from the major duodenal

papilla supports the diagnosis of AIP.73 Of note, EUS may assist
with differentiating AIP from cholangiocarcinoma. Bile ducts in
AIP may reveal concentric wall thickening with a smooth lumi-
nal surface.74 In comparison, bile ducts in cholangiocarcinoma
characteristically have eccentric wall thickening and an irregular
luminal surface.33

Serum IgG4 is a useful diagnostic test in patients for
whom AIP is suspected. IgG4 accounts for 5–6% of total serum
IgG in the healthy population.75 Normal serum IgG4 is typically
<140 mg/dL and values ≥280 mg/dL, or twice the upper limit of
normal, have been shown to be highly specific to AIP.41 Serum
IgG4 levels >140 mg/dL have also been reported to be diagnostic
of AIP with 86% sensitivity and 90–96% specificity.45 It is
important to note that elevations in serum IgG4 can occur in
10% of patients with pancreatic cancer.40,76 Elevated IgG4 has
also been reported in allergic conditions, parasitic infections, and
pemphigus vulgaris.77–79 However, elevations in IgG4 in these
conditions are often less than twice the upper limit of normal,
which led to ≥280 mg/dL as the most specific cutoff value for
AIP.40 Mild elevations between 135 and 200 mg/dL should be
interpreted cautiously and may warrant further evaluation.76

Treatment. The response to steroid therapy is one of the HIS-
ORt diagnostic criteria for AIP.49 Overall, there has been a lack
of randomized, controlled clinical trials to guide treatment deci-
sions in AIP. Retrospective data suggest that corticosteroids have
been shown to be effective in inducing remission, reducing
symptoms and improving inflammation, strictures, and pancreatic
enlargement.80–82 The majority of patients with AIP respond to
steroid therapy although patients with biliary strictures tend to
have a more variable response rate.83 The usual treatment regi-
men includes prednisone 40 mg/day or prednisolone 0.6–1 mg/
kg/day for 4 weeks’ duration, followed by a gradual taper of
5 mg/week.49 Response can be assessed clinically with improve-
ment in symptoms and objectively by serum IgG4 levels, liver
function tests, and repeat imaging during or after the 4- to
6-week course of treatment.68,84 For patients undergoing a diag-
nostic steroid trial, repeat imaging is recommended sooner
(at 2 weeks) and is expected to show improvement.46,82 A lack
of improvement or response with steroids may be a sign of an
alternate diagnosis such as pancreatic malignancy. The confirma-
tion of histological remission is not recommended due to the
challenges of performing biopsies.85 Endoscopic biliary stent
placement may be used to relieve obstructive jaundice, which
can be removed 6–8 weeks after the initiation of steroid
therapy.85

Following induction with steroid therapy, the decision to
initiate maintenance therapy should be individualized based on
the patient’s risk for disease relapse, morbidity from disease
relapse, and the adverse effects of maintenance therapy. Patients
with Type 1 AIP are at the highest risk for disease relapse. There
is a low relapse risk with Type 2 AIP and thus steroid therapy is
typically tapered off and discontinued following induction in
these patients.86 Based on the International Association of Pan-
creatology guidelines, patients at increased risk for disease
relapse include those with proximal biliary disease, diffuse pan-
creatic enlargement, persistently elevated IgG4 levels following
steroid induction, delayed radiographic remission, and disease
involving two or more organs.87 Elevated serum baseline IgG4,
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IgE, and eosinophilia predicted relapse in IgG4-RD.88 Recent
guidelines from Japan suggest low-dose steroids (i.e. 2.5–5 mg)
as maintenance therapy, which may be stopped in 6–
12 months.89 A multicenter study of 563 patients with AIP in
Japan concluded that patients on maintenance therapy with low-
dose steroids had lower relapse rates compared to those who dis-
continued maintenance therapy, though the treatment regimens
used were highly variable.90 A randomized controlled trial by
Masamune et al. demonstrated that maintenance therapy with
oral prednisolone 5–7.5 mg/day for 3 years reduced disease
relapses compared to those that discontinued steroids after
26 weeks.91 The trial had limitations, including a small sample
size due to the inability to extend the participant recruitment
period and unbalanced, unmasked allocation between treatment
groups. Despite this, the study is the first randomized controlled
trial to suggest a beneficial effect of steroids when used as main-
tenance therapy in patients with AIP. Further studies are
warranted to investigate the efficacy of steroid maintenance ther-
apy regimens. Other experts suggest close monitoring and as-
needed corticosteroids to minimize adverse effects.33 An alterna-
tive approach is the use of steroid-sparing immunomodulators,
that is, azathioprine, 6-mercaptopurine (6-MP), or mycophenolate
mofetil (MMF). The optimal dose and duration for immunomod-
ulator maintenance therapy have not been defined. Azathioprine,
6-MP, and MMF have similar efficacy and can be substituted.92

Azathioprine at doses of 2–2.5 mg/kg (used in inflammatory
bowel disease) is more effective than 1 mg/kg or a fixed dose of
50 mg (used in autoimmune hepatitis). Ultimately, the decision
for a maintenance therapy agent should be individualized based
on the patient’s disease severity, patient preference, treatment
adherence, and adverse effects of treatment.

The use of empiric steroids as an approach to diagnose
AIP should generally be avoided in the absence of other evidence
(i.e. histology, imaging, serum markers, and extrapancreatic man-
ifestations) to suggest AIP. Steroids may exert a placebo effect in
patients with pancreatic malignancy, which could be mistaken
for steroid response.29 In special cases where there remains the
need to differentiate AIP and pancreatic cancer after a thorough,
nondiagnostic investigation, a steroid trial may be considered but
it should be performed with caution and under the guidance of
pancreatic specialists.82 Regarding the course of diabetes associ-
ated with AIP, approximately half of the patients with AIP were
observed to have an improvement in diabetes after steroid ther-
apy.32 About 20% of patients developed new-onset diabetes or
worsened glycemic control following steroid therapy with a
higher incidence of these findings noted in elderly patients.32

Relapses may occur in 53% of patients and are more com-
mon in Type 1 AIP compared to Type 2 AIP (<10%).47 Disease
relapse involves abnormalities in laboratory or imaging studies.
Relapses may affect the pancreas or occur in another previously
unaffected organ within the spectrum of IgG4-RD.93 There is a
lack of consensus on the definition of disease relapse in AIP.
However, a clinical symptom alone (i.e. abdominal pain without
evidence of pancreatic inflammation) or an isolated serum IgG4
elevation (without supporting radiologic or biochemical findings)
can occur independent of disease activity, and therefore, may not
represent relapsed disease.94 Re-induction with steroids has
shown to be very effective with high remission rates
achieved.94,95 Overall, there remains a lack of robust data to

guide the management of relapsed disease in AIP. One treatment
option includes a high-dose corticosteroid regimen for 4–6 weeks
followed by a gradual steroid taper of 5 mg/week and either
maintenance steroids or steroid discontinuation.96 For steroid-
refractory cases, immunomodulators (i.e. azathioprine) or single-
agent rituximab, a monoclonal antibody against CD20 antigen on
B cells, have been used. Immunomodulators are not effective as
monotherapy and typically require an overlap with steroids.92 A
treatment regimen involving high-dose corticosteroids in combi-
nation with azathioprine followed by steroid taper and discontin-
uation has been proposed.86 Rituximab can be utilized for both
induction and maintenance therapy and is the only choice for
patients who are intolerant or resistant to steroids and immuno-
modulators. Induction involves either 4 weekly doses of 375 mg/
m2 body surface area (BSA) or 2 doses of 1000 mg each admin-
istered 2 weeks apart.92,97 Rituximab has shown a higher efficacy
rate than immunomodulators for maintenance therapy in a study
based in France though it is often costly.98 A suggested treatment
plan includes rituximab induction therapy followed by rituximab
maintenance therapy 375 mg/m2 BSA every 2–3 months for
2 years.92 Clinical response is high with rituximab (>90% in
patients with IgG4-RD) and disease relapse and adverse effects
are low.88 Induction therapy without maintenance therapy may
lead to a higher relapse rate.99

The long-term prognosis of AIP is not yet unknown.
Many patients with AIP were discovered to have malignancies
either at the time of AIP diagnosis or within one year.100,101 The
three most commonly diagnosed conditions were gastric, colorec-
tal, and bladder cancer.102 The underlying mechanisms are not
known. It is hypothesized that there may be a component of par-
aneoplastic syndrome associated with AIP.103 Moreover, a small
study of 63 patients suggested that patients with Type 1 AIP
have an elevated risk for pancreatic cancer similar to patients
with chronic pancreatitis.104 Further studies are needed to define
the risk and relationship between AIP and malignancy. The effect
of AIP on mortality also remains an area yet to be explored.85

Conclusion
AIP is a rare, often-missed disease that involves inflammation of
the pancreas and strictures of the pancreatic duct. The immuno-
logic component of pancreatitis should be considered in patients
presenting with pancreatitis without a significant history of alco-
hol, drugs, or gallstones. AIP can often mimic pancreatic malig-
nancy and it is, therefore, very important to exclude pancreatic
malignancy in these patients. Most patients have an excellent
response to corticosteroid therapy. Immunomodulators may be
used in some cases. Rituximab is an effective, emerging treat-
ment in steroid-refractory cases. Further studies are warranted to
determine optimal dosing/duration of medical therapy and the
prevention of relapse.
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