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Abstract
Autoimmune pancreatitis has received considerable attention, especially due to 
the marked effect of corticosteroid therapy on its clinical course. Knowledge, 
especially regarding type 1 autoimmune pancreatitis, has significantly increased 
over the last decades, and despite significant differences in pathophysiology and 
outcomes, both type 1 and 2 autoimmune pancreatitis are still considered 
different types of the same disease. Some have proposed a different nomenclature 
reflecting these differences. Although the term steroid-responsive pancreatitides 
may be interpreted as synonymous to type 1 and 2 autoimmune pancreatitis, 
these are not the only pancreatic conditions that show a response to steroid 
therapy. Acute pancreatitis caused by vasculitis and connective tissue diseases 
and acute pancreatitis secondary to checkpoint inhibitors or programmed cell 
death receptor antibody-mediated blockage cancer therapy may also benefit from 
steroid treatment. This review presents current concepts on these disorders, 
aiming to increase awareness, analyze similarities and differences, and propose a 
new nomenclature that reflects their specific particularities, clustering them under 
the term “steroid-responsive pancreatitides”.

Key words: Autoimmune pancreatitis; Lymphoplasmacytic sclerosing pancreatitis; 
Idiopathic duct centric chronic pancreatitis; Vasculitis; Immune checkpoint inhibitors; 
Corticosteroids
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Core tip: This review presents the rationale on the current evidence on pancreatic disorders 
that respond to steroid therapy. It focuses not only on autoimmune pancreatitis 1 and 2 but 
also on less recognized but relevant conditions, such as acute pancreatitis related to 
immune checkpoint inhibitors and vasculitis and connective tissue diseases that often need 
and respond to corticosteroid therapy. The aims are to increase awareness, analyze clinical 
and pathophysiological similarities and differences, recognize research opportunities, and 
propose a new nomenclature that reflects their specific particularities, clustering them 
under the term steroid-responsive pancreatitides.

Citation: Pelaez-Luna M, Soriano-Rios A, Lira-Treviño AC, Uscanga-Domínguez L. Steroid-
responsive pancreatitides. World J Clin Cases 2020; 8(16): 3411-3430
URL: https://www.wjgnet.com/2307-8960/full/v8/i16/3411.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i16.3411

INTRODUCTION
Thus far, no single medication has proven effective in treating, preventing or 
modifying the natural history and outcomes of acute and chronic pancreatitis. Current 
treatment considers a broad arsenal of therapeutic approaches, including supportive 
measurements, treating and avoiding exposure to predisposing factors and solving 
any presenting complications. Over the last decades, autoimmune pancreatitis (types 1 
and 2) has received considerable attention, especially due to the dramatic effect of 
corticosteroid therapy on its clinical course.

Autoimmune pancreatitis (AIP) is not the only pancreatic condition with an 
indication and response to steroid therapy. Other less frequent and less noted 
pancreatopathies that benefit from steroid therapy are: (1) Acute pancreatitis caused 
by vasculitis and connective tissue diseases (VasC-AP), often associated with 
rheumatic diseases such as systemic lupus erythematous (SLE) or Wegener disease; 
and (2) Acute pancreatitis secondary to checkpoint inhibitors or programmed cell 
death receptor (PD-1) antibody-mediated blockage cancer therapy.

This review presents the rationale of current evidence on these pancreatic disorders 
in order to increase awareness, analyze clinical and pathophysiological similarities and 
differences, recognize research opportunities, and propose a new nomenclature that 
reflects their specific particularities, clustering them under the term “steroid-
responsive pancreatitides” (Table 1).

AUTOIMMUNE PANCREATITIS
Autoimmune pancreatitis is considered a subtype of chronic pancreatitis (CP) and 
accounts for nearly 5% of all CP cases[1]. It usually presents as a focal mass resembling 
pancreatic cancer. The first description of AIP dates back to 1961 in France when Henri 
Sarles et al[2] described a nonalcoholic calcific CP case associated with hyper-
gammaglobulinemia, but it was not until 1995, after Yoshida et al[3] described a case of 
CP presenting with hypergammaglobulinemia and serum autoantibodies that 
responded to steroid therapy, that the term AIP was coined. This was followed by 
several case series reports from Asia, Europe and North America[4-7].

Soon afterwards, differences in demographics, geography, pathology, and clinical 
presentation showed the existence of two distinct subtypes of AIP: Type 1 AIP (AIP-1) 
or lymphoplasmacytic sclerosing pancreatitis (LPSP) and type 2 AIP (AIP-2) or 
idiopathic duct centric chronic pancreatitis (IDCP)[8]. Since both disorders showed a 
dramatic response to steroids, AIP 1 and 2 were considered two different poles or 
presentations of AIP.

Later, marked differences in histology, demographics, clinical presentation and 
outcomes became evident, suggesting that each AIP subtype might be its own 
completely different and independent disease, sharing only the response to a specific 
treatment (e.g., steroids), a phenomenon that can be seen in other diseases (e.g., 
rheumatic disorders, oncology). This has led some authors to consider them as 
separate, even using a distinct nomenclature that takes into account their specific 
pathophysiology, histology and clinical picture: Autoimmune pancreatitis referring to 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v8/i16/3411.htm
https://dx.doi.org/10.12998/wjcc.v8.i16.3411
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Table 1 Clinical presentations of steroid responsive pancreatitides

Acute pancreatitis Chronic pancreatitis

Acute or subacute forms of IgG4 RD-AP IgG4 related disease pancreatitis

Idiopathic duct centric pancreatitis Idiopathic duct centric chronic pancreatitis

ICI-related pancreatitis

VasC-related pancreatitis

AP: Acute pancreatitis; ICIs: Immune checkpoint inhibitors; IgG4-RD: IgG4-related disease.

AIP-1 and IDCP in reference to AIP-2[8].

AUTOIMMUNE PANCREATITIS (IMMUNOGLOBULIN G4-RELATED 
DISEASE PANCREATITIS OR LYMPHOPLASMACYTIC SCLEROSING 
PANCREATITIS)
This disorder has characteristic clinical, serum, and histological features and probably 
represents those early reports by Sarles et al[2] and Yoshida et al[3]. The presence of a 
dense lymphoplasmacytic infiltrate is responsible for its alternative name “LPSP”.

Currently, it is considered the most frequent manifestation of immunoglobulin G4-
related disease (IgG4-RD), a systemic fibrotic condition that presents with fibrotic and 
tumor-like lesions in different organs and is associated with increased levels of IgG4 
subclasses[9,10]. Approximately 41% of IgG4-RD cases present with pancreas 
involvement. Remarkably, in almost 50% of cases, the pancreas is the sole location for 
the manifestation of the disease; nearly 51% of IgG4-RD pancreatitis cases develop 
other organ involvement (OOI) during their course[8,11].

Epidemiology and demographics
AIP or IgG4-RD pancreatitis is more common in Asia; it affects primarily men in the 7th 
decade with a male:female ratio of 3:1[7]. A set of Japanese surveys performed in 
different periods estimated an overall prevalence of 4.6 to 10.1 cases per 100000 
inhabitants and an incidence of 1.4 to 3.1 new cases per 100000 inhabitants, suggesting 
that physician awareness and diagnostic tools have improved over time[12-14].

According to international surveys[10,15-17], it seems that IgG4-RD pancreatitis is more 
frequent in Asia than in Europe and North America, although no precise information 
about its global incidence and prevalence is provided.

Pathophysiology
Although several mechanisms and immunologic pathways have been explored, IgG4-
RD pancreatitis pathogenesis remains unclear. The role of IgG4 subclasses has been 
under scrutiny ever since it was recognized that subjects with AIP (then known as 
sclerosing pancreatitis) present with increased serum levels[18].

IgG4 subclasses
The IgG family consists of four subclasses categorized according to the sequence of the 
heavy chain constant domains. IgG4 is present in lower amounts and has the weak 
capacity to bind to FcY receptors and C1q of complement, but through a Fab-arm 
exchange (the swap of a heavy chain and attached light chain), it has the ability to 
form “half antibodies”. These half antibodies are asymmetric and allow IgG4 to 
recognize two different antigens. This feature comes with the inability to crosslink 
antigens and form immune complexes, resulting in an overall anti-inflammatory 
function[19,20]. This anti-inflammatory nature is intriguing, considering the significant 
inflammatory infiltrate and fibrotic process observed in pancreas specimens from 
individuals affected by IgG4-RD pancreatitis.

The anti-inflammatory nature of IgG4, along with studies on T- and B cell-mediated 
acquired and innate immunity, raises the question of whether its increased serum 
levels and the presence of IgG4-positive plasma cells in involved organs are either a 
triggering factor or may represent an overexpressed anti-inflammatory phenotype.

T cells and B cells play a central role in IgG4-RD pancreatitis (AIP-1/LPSP) 



Pelaez-Luna M et al. Steroids and pancreas

WJCC https://www.wjgnet.com 3414 August 26, 2020 Volume 8 Issue 16

pathogenesis, where T helper 1 (Th1)/Th2 cells balance has an important role.

T cells
The observed inflammatory infiltrate in IgG4-RD-involved organs includes a 
significant number of regulatory T (Treg) cells characterized by an increase in Th2 cells 
and regulatory cytokines (interleukin 4 [IL-4], IL-5, IL-13, IL-10, and transforming 
growth factor beta [TGF-β). This particular cytokine profile combined with distinct 
Treg cell subpopulation counts (increased Treg CD4+CD25 and memory Treg cells) is 
responsible for a higher production of IgG4, suggesting that increased IgG4 levels are 
a consequence and not a disease driver[21-23].

It seems that IgG4 production is induced by increased peripheral Treg cells and 
elevated quantities of inducible costimulator (ICOS)-positive Treg cells via IL-10, while 
ICOS-negative Treg cells induce fibrosis via TGF-β. This suggests that IgG4 does not 
act as a triggering factor or as an anti-inflammatory factor[24].

B cells
Similar to T cells, an imbalance in different Breg cell subpopulations and plasmablasts 
seems to have a key role in IgG4-RD. This means that both, acquired and innate 
immunity play significant roles in the pathogenesis of the disease.

Pancreases from patients with AIP have positive Toll-like receptor (TLR) 2 and 
TLR4 basophil infiltrate[25-27]. Activation of these basophils may induce the presence of 
M2 macrophages that in turn could exert some influence on the previously described 
Th2 environment, affecting the production of IgG4 via TLR4. These observations 
support that the increase in IgG4 is a consequence and not a triggering factor.

Some reports indicate that neutrophil extracellular traps and peripheral eosinophils 
may also be involved in the development of AIP. However, it seems that the shift 
towards a Th2 response is responsible for such an increment in eosinophils and IgE 
levels. Interestingly, peripheral eosinophilia has been reported to occur in 12%-29% of 
IgG4-RD pancreatitis cases. Moderate to severe eosinophil infiltration has been 
observed in 67% of resected pancreas specimens with IgG4-RD pancreatitis. Although 
no correlation between peripheral and tissue eosinophils has been noted, some authors 
have proposed that elevated numbers of peripheral eosinophils or tissue infiltration 
can add diagnostic value to serum IgG4 levels[28-32].

Autoimmunity
Resembling other immune mediated disorders, the presence of different 
autoantibodies (e.g., lactoferrin and carbonic anhydrase II) and the expansion of 
oligoclonal plasmablasts of the IgG4 subtype advocate for an autoimmune mechanism.

However, the fact that IgG4-RD pancreatitis (AIP) predominantly affects elderly 
men, that the detected autoantibodies do not play a key role in the pathogenesis, that 
so far no IgG4 autoantibodies have been identified and that increased numbers of 
specific Treg populations have been observed (something not expected in autoimmune 
disorders where Treg numbers are expected to be low) are arguments against 
autoimmunity[26-28,33-35].

Other factors
All the aforementioned immune profiles seem to occur in genetically susceptible 
individuals. Specific haplotypes or polymorphisms in the HLA (DRB1*0405-
DQB1*0401) CTLA2 and FCRL3 genes have been described, but the triggering factor or 
factors remain elusive[36,37].

It has been suggested that Helicobacter pylori infection might be a risk or triggering 
factor. Some patients have antibodies against the plasminogen binding protein of the 
bacteria that could cross react with a highly expressed protein in acinar pancreatic 
cells. Other possible triggers are persistent exposure to external antigens, 
paraneoplastic reactions and allergies[38].

Although the majority of affected cases are nonatopic or the prevalence of atopy is 
no higher than that in the general population, some authors have suggested that IgG4-
RD presents similar features seen in allergic reactions[39]. Even due to the presence of 
vasculitis-like lesions, IgG4-RD has been incorporated into the 2012 Revised Chapel 
Hill Consensus Conference as a cause of large vessel vasculitis[40].

These complex inflammatory, anti-inflammatory and immune response interactions 
suggest that IgG4-RD may be caused either by a B cell-mediated disease or a 
Th2/Treg-driven disorder or from a pro-or autoinflammatory and pro-fibrotic 
phenotype.

Uchida et al[41] and Kamisawa et al[42] have published a proposal of the patho-



Pelaez-Luna M et al. Steroids and pancreas

WJCC https://www.wjgnet.com 3415 August 26, 2020 Volume 8 Issue 16

physiology of IgG4-RD pancreatitis (AIP). IgG4-RD pancreatitis can be considered a 
complex disease that most likely results from intricate immune and inflammatory 
interactions taking place simultaneously. What exactly triggers these interactions and 
whether they, along with their consequences are restricted to certain genetically 
predisposed individuals exposed to specific environmental factors has yet to be 
clarified.

Clinical presentation and diagnosis
IgG4 RD pancreatitis (AIP/LPSP) presents with characteristic histologic, imaging, 
clinical and serum features. Typically, patients seek medical attention due to the 
presence of a diffusely or focally enlarged pancreas resembling pancreatic cancer. 
Most of the time, this is an incidental finding or the result of the diagnostic work-up of 
jaundice, a sign present in up to 60% of cases. Other symptoms include abdominal 
(30%) or back pain (15%), acute pancreatitis (5%-10%), and weight loss (15%); some 
series have described peripancreatic vascular complications[10,13-15,43,44].

AIP (IgG4-RD pancreatitis) may have an acute presentation (e.g., obstructive 
jaundice and/or diffuse or focal pancreatic swelling) or late presentation (e.g., features 
of painless chronic pancreatitis). Those cases presenting with acute pancreatitis tend to 
be mild, with a low frequency of local or systemic complications[45].

Since imaging abnormalities tend to be the first clinical manifestation, diagnosis can 
initially be suspected when certain specific or “typical” image characteristics such as 
the following are noted: Loss of lobularity and diffuse pancreatic enlargement defined 
as an increase in the size of the gland without density difference or a discrete mass 
greater than 2/3 of the entire pancreas (65%-70%), long main pancreatic duct (MPD) 
stenosis in the corresponding area without marked dilation of the upstream duct, poor 
contrast enhancement in the enlarged pancreas at the arterial phase that is usually 
recovered at the delayed phase on the dynamic CT (defined as delayed enhancement; 
different from pancreatic cancer in which the poor enhancement persists in the 
delayed phase), peripheral capsule-like rim (49%), and hyperintense bile duct wall 
(Figure 1).

If these “classic” characteristics are absent or are partially present (atypical 
presentation), then additional diagnostic clues must be found. Collateral evidence 
considers increased IgG4 serum levels (a diagnostic accuracy up to 95% is obtained 
with levels 2x above the upper limit of normal) as well as other organ involvement 
(OOI) (e.g., biliary strictures that are seen in up to 50% of cases, enlarged salivary 
glands, pulmonary nodules, retroperitoneal fibrosis, interstitial nephritis generally 
associated with a dense plasma cell IgG4+ infiltrate) that can appear before, 
synchronously or after the pancreas involvement[46-52].

We have reported that in 15 cases of histology-proven AIP (LPSP), the most 
common manifestation was weight loss (87%), followed by abdominal pain (60%) and 
bile duct stenosis (53%); contrary to the “typical” presentation, only 2 cases presented 
a 2 fold increase in serum IgG4. Overall, patients’ mean age of presentation was 47.5 
years, with slight predominance (53%) of male gender[53].

Elevated serum IgG4 (> 135 mg/dL) have been reported in up to 70%-85% of cases. 
A cut-off point of > 2-fold elevation above the upper limit of normal in serum IgG4 has 
been recommended not only due to its increased diagnostic accuracy but also because 
less intense elevations of IgG4 may be seen in up to 10% of pancreatic cancer and other 
nonspecific inflammatory pancreato-biliary disorders[54-56].

Frequently, this additional information provides enough evidence to support the 
diagnosis of IgG4-RD pancreatitis, making histological examination (pancreas biopsy) 
seldom needed.

The recent IgG4-RD diagnostic consensus has suggested that 2 histopathological 
items that occur in up to 90% of AIP-1 and in only 5% of pancreatic cancer cases need 
to be present in tissue specimens to consider the diagnosis: > 40% of IgG positive 
plasma cells and > 10 IgG4 positive plasma cells per high powered field[57].

The ultimate diagnostic test once malignancy has been properly ruled out is 
assessment of the response to steroids[58,59].

Several diagnostic criteria have been published by different societies from Asia, 
North America and Europe. These criteria have been collected and graded in the 
International Consensus Diagnostic Criteria (ICDC)[60]. The ICDC considers typical and 
atypical presentations of each item (imaging, serum, clinical, histology, OOI). The 
probability of IgG4-RD pancreatitis (AIP) increases as the number of characteristics 
increases. The overall sensitivity, specificity and accuracy for all AIP cases are 89%-
95%, 100% and 94%, respectively[61-63].

Thus far, endoscopic ultrasound-guided biopsy seems to be the method of choice for 
pancreatic tissue acquisition. Several reports on the advantages, limitations and utility 



Pelaez-Luna M et al. Steroids and pancreas

WJCC https://www.wjgnet.com 3416 August 26, 2020 Volume 8 Issue 16

Figure 1  Immunoglobulin G4-related disease pancreatitis. A and B: Contrast enhanced computerized tomography scan showing diffuse pancreatic 
enlargement with a hypodense peripancreatic rim (arrows); C: Contrast enhanced computerized tomography showing decrease in pancreatic size but persistent 
delayed enhancement in the body of pancreas (arrow) 4 wk after steroid treatment.

of different techniques (e.g., fine-needle aspiration or fine-needle biopsy) have been 
published, concluding that the method and technique should be individualized and 
based on each endosonographer and center expertise[64-68].

In some cases, the IgG4+ to IgG+ plasma cell ratio in regular endoscopic biopsies 
obtained from the ampulla of Vater have helped to confirm the diagnosis of IgG4-RD 
pancreatitis and could be considered as a surrogate when endoscopic ultrasound 
guided biopsies or serum IgG4 are inconclusive or not available[69].

Frequently there is plenty of collateral evidence (serum, imaging, OOI) to reach a 
diagnosis, thus histology is usually not mandatory. It might be needed in the subset of 
cases deemed atypical/indeterminate AIP or not otherwise specified (AIP-NOS) in 
which clinical, serum, and imaging manifestations are inconclusive. Some of these 
cases may represent IDCP, but others may indeed be atypical cases of IgG4-RD 
pancreatitis (AIP)[70].

Treatment
Steroids remain the cornerstone of AIP (IgG4-RD pancreatitis) treatment. Compared to 
patients who did not receive any therapy, corticosteroids achieve remission in up to 
90%-99% of cases[71,72]. Unless contraindicated, steroids should be administered to all 
näive patients and to any patient attempting to induce remission. Other 
immunosuppressants, such as azathioprine and methotrexate, are ineffective in 
inducing remission and their use has been limited to maintenance therapy as steroid-
sparing agents. Rituximab presents as an adequate option for inducing remission 
when steroids are contraindicated.

According to an international consensus[73], indications for treatment in symptomatic 
patients include pancreatic involvement, abdominal and back pain, and OOI such as 
obstructive jaundice due to bile duct stricture. Additionally, asymptomatic cases with 
persistent pancreatic masses on imaging and persistent liver function test 
abnormalities need to be treated.

In patients presenting with biliary stricture, if jaundice is mild and no signs of 
cholangitis are present, drainage might not be needed. If indicated, it presents an 
opportunity to acquire tissue to rule out malignancy in atypical cases.

Although 10%-20% of cases may improve spontaneously without any treatment, 
significant and irreversible complications such as pancreatic insufficiency and 
refractory biliary strictures, among others, have been documented in patients left 
untreated or when treatment was delayed.

Several steroid regimens have been used. The international consensus recommends 
an initial dose of prednisone of either 0.6-1.0 mg/kg/for a minimum of 20 mg/d. This 
should be administered for 2 to 4 wk and then tapered down at a rate of 5 mg per wk 
until stopped. The use of higher doses (30-40 mg/d) for 4 wk, which is the preferred 
approach of the authors and others, is associated with faster results. Regimens shorter 
than 4 wk and doses less than 20 mg/d or equivalents are not recommended.

Steroid response should be evaluated within 2 to 4 wk after its initiation, preferably 
with the same imaging technique used at diagnosis. Approximately 86%-100% of cases 
will show a decrease or disappearance of imaging findings (e.g., shrinkage of the 
enlarged pancreas, disappearance of hepatic or lung nodules, receding retroperitoneal 
fibrosis, etc). Such a response reconfirms the diagnosis and is an indication to complete 
treatment. Usually, 3 to 6 mo after steroid treatment, the thickness of the enlarged 
pancreas decreases by 60%-70%[74] (Figure 1).

Although the response to steroids is part of the diagnostic criteria, especially in 
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atypical or IgG4-negative cases, it should never be considered before extensive work-
up to rule out malignancy has been carried out (including endoscopic ultrasound 
guided fine needle aspiration biopsy). Additionally, when steroid response is not 
present, alternative diagnoses must be considered, and the patient will need to 
undergo diagnostic reassessment[74].

Relapse occurs in 24%-65% of AIP (IgG4-RD pancreatitis) cases[75]. This rate increases 
after discontinuation of steroids compared with that observed during tapering or 
maintenance therapy (67% vs 15% vs 18%, respectively).

Nationwide studies from Japan[72,76,77] favor maintenance therapy over the 12 wk 
regimen. These studies have shown a significantly lower relapse rate (26%) in patients 
on 5 mg/d of prednisone as maintenance therapy compared with the no maintenance 
therapy group (45% relapse). These numbers reached a plateau at 7 years and 
remained unchanged at the 10 years follow-up.

Despite the reported benefits, long-term steroid therapy-associated complications 
must be taken into account. Arguments against maintenance therapy include the lack 
of gain observed after 7 years of treatment and the onset of dose-and time-dependent 
steroid-related complications such as osteoporosis, myopathy and infections. Nearly 
50% of patients receiving steroid maintenance therapy presented at least one steroid-
related complication once a cumulative dose of 10000 mg was reached or exceeded or 
when therapy continued for > 5 year.

AIP (IgG4-RD pancreatitis) tends to affect elderly people; this group is more likely 
to present steroid-related complications than their younger counterparts. The 
international consensus and the authors recommendation is to individualize 
maintenance therapy, based on disease activity and the presence of high risk factors 
for relapse.

Serum IgG4, IgE, eosinophils and IL-2 soluble receptor have been reported as 
biomarkers of disease activity and, consequently, potential predictors of therapy 
response and relapse. A high risk of relapse has been associated with high 
pretreatment serum IgG4 (> × 4 upper limit of normal) persistent high serum IgG4 or 
minor decrease after steroid initiation, proximal biliary involvement and multiorgan 
involvement (> 2 organs)[78,79].

Considering the relevant side effects related to long-term steroid treatment, once 
remission has been achieved, individuals with a high risk of relapse or who have their 
1st relapse episode should be placed on maintenance and relapse prevention therapy. 
The recommendation is to introduce steroid-sparing agents (e.g., azathioprine or 6 
mercaptopurine). Doses and care are similar to those observed in other conditions in 
which they are prescribed (e.g., autoimmune hepatitis). Long-term use of thiopurines 
has been associated with a 5.3-fold risk of developing lymphoproliferative disorders 
(particularly in males over 65 years) among other neoplastic and hematologic 
complications.

In resistant cases of AIP (IgG4-RD pancreatitis) or in patients with contraindications 
or side effects related to the use of steroids and immune modulators, rituximab 
presents itself as an excellent alternative.

Rituximab is a chimeric monoclonal antibody that targets CD20 B lymphocytes. 
Different protocols of administration have been used with slight differences in 
primary outcomes. The rheumatoid arthritis protocol[80] administers two perfusions of 
1000 mg of rituximab 15 d apart, and the Mayo Clinic protocol[81] uses 375 mg/m2 
intravenous rituximab infusions weekly for 4 wk and then every 2 to 3 mo for 24 mo 
for an average of 10 perfusions. The reported efficacy rate favors the Mayo Clinic 
protocol (67% vs 83%, respectively), but the recurrence rate within 3 years after 
stopping rituximab is similar (40% vs 45%); although maintenance therapy with 
rituximab decreases recurrence, it is associated with an increased risk of infection. 
Follow up information beyond 3 year is not available.

IDIOPATHIC DUCT CENTRIC CHRONIC PANCREATITIS OR TYPE 2 
AUTOIMMUNE PANCREATITIS
Following the reports on LPSP (IgG4-RD pancreatitis) from Asia, reports from Europe 
and North America differed in their frequency of LPSP cases and described a 
particular non-IgG4-related pancreatitis variant. Due to similarities with AIP (IgG4-RD 
pancreatitis), especially its response to steroids, it was named type 2 autoimmune 
pancreatitis (AIP-2).

Earlier reports considered or found AIP-2 to be part of a group of masses forming 
chronic pancreatitides that resemble pancreatic cancer known as tumefactive chronic 
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pancreatitis. A detailed description of these cases showed that AIP-2 has a unique 
clinical phenotype and histologic injury pattern that sets it apart from LPSP (IgG4-RD 
pancreatitis) and other forms of CP and from which it takes its current name 
“IDCP”[82].

Epidemiology and demographics
Information is scarce, and the real incidence of IDCP might have been underestimated. 
According to a Japanese series[83], IDCP represents less than 5% of all cases of AIP of 
any subtype.

Data from Europe and North America[7,84-86] reported that IDCP accounts for 45% 
and 37% of all cases of AIP, respectively. At our institution, a tertiary referral center 
part of the National Mexican Institutes of Health System (unpublished data), the 
frequencies of LPSP and IDCP are almost equally distributed, with a slight difference 
favoring IgG4-related pancreatitis.

In a comparative study of resected pancreatic masses, those cases with IDCP 
presented similar demographics and clinical characteristics reported elsewhere. 
Compared to AIP (IgG4-RD pancreatitis) and pancreatic cancer, IDCP affects 
individuals a decade or more earlier (mean age of presentation ranges between the 4th 
and 5th decade), with no significant gender preference[87].

Pathophysiology
Although both disorders are responsive to steroids, the pathologic mechanisms 
responsible for IDCP are entirely different from those seen in IgG4-RD pancreatitis 
(AIP). Although little is known about the processes leading to IDCP, most of the 
pathogenic mechanisms can be inferred and understood from its histological 
characteristics. A IDCP pathognomonic histologic finding is a granulocytic epithelial 
lesion (GEL).

Microscopic examination of pancreas specimens shows that unlike AIP (IgG4-RD 
pancreatitis), IDCP presents deposition of C3c and IgG in the basement membrane of 
pancreatic ducts and acini, a patchy dense inflammatory infiltrate involving the 
lobules, a prominent neutrophil infiltrate involving the entire wall of the pancreatic 
ducts, all of which lead to ductal epithelial destruction and obstruction[29].

These findings suggest an immune complex-mediated response. The prominent 
neutrophil infiltrate appears to result from the chemotactic action of high 
concentrations of upregulated IL-8[88]. Interestingly, these changes in IL-8 expression 
and concentrations are possibly related to the overexpression of CD3/IL8 
lymphocytes, a phenomenon that has also been observed in colonic biopsies of 
ulcerative colitis (UC). Altogether, these observations could explain GEL formation 
along with other histological abnormalities but also suggest a pathogenic link between 
IDCP and UC, which becomes relevant since it may support recent considerations of 
the role of UC as a diagnostic aid for IDCP[87].

Clinical presentation and diagnosis
In contrast to IgG4-RD pancreatitis (AIP), IDCP affects younger subjects and often 
presents with abdominal pain (60%-88%) and acute pancreatitis (40%-63%), and nearly 
one-third of these cases present with idiopathic recurrent episodes.

Jaundice (25%-33%) and either diffuse (28%; although a single series reported this 
could be as high as 78%) or focal (26%-30%) pancreatic enlargement are less frequent.

Similar to IgG4-RD pancreatitis (AIP), acute episodes of pancreatitis in IDCP tend to 
be mild (clinical and radiological). Disease activity-related changes (IgG4-RD 
pancreatitis or IDCP) in imaging studies can be differentiated from those related to 
acute pancreatitis. The presence of a capsule-like low-density rim, delayed 
enhancement and multifocal main pancreatic duct narrowing favors an immune 
etiology (IgG4 RD pancreatitis or IDCP), while peripancreatic fat infiltration and 
pancreatic fluid collections favor acute pancreatitis[45].

Other subtle but relevant image characteristics are MPD stenosis without upstream 
dilation and irregular and narrowed MPD with thickened walls observed during 
endoscopic ultrasound. A contrast enhanced CT scan may reveal hyperenhancement 
of the bile duct wall, hypoattenuation of the enlarged pancreas in the arterial phase 
and isoattenuation or hyperattenuation (compared to the spleen) in the portal venous 
phase, indicating delayed enhancement (some studies have objectively defined it as an 
increase of > 15 Hounsfield units from the arterial phase to the portal venous phase). 
IgG4 serum levels are usually within the normal range with, < 10% of cases presenting 
mildly elevated levels < 2 × upper limit of normal[45,89,90] (Figure 2).

Other organ involvement is not as common or varied as that in IgG4-RD 
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Figure 2  Idiopathic duct centric pancreatitis in a 70-year-old male with presenting with new onset diabetes mellitus patient and weight 
loss. A and B: Positron emission tomography-computed tomography and simple computed tomography scan showing a heterogenous mass (arrows) in the head of 
the pancreas (max SUV 4.2); C: Magnetic resonance cholangiopancreatography showing a distal common bile duct common biliary duct stenosis with no proximal 
biliary or main pancreatic duct dilation; D: Endoscopic ultrasound showing a narrowed intrapancreatic common bile duct with symmetric hypoechoic thick walls; E: 
Micrography of cytology specimen from a pancreatic head mass obtained with endoscopic ultrasonography guided fine-needle aspiration, it shows a dense acute and 
chronic inflammatory infiltrate with numerous neutrophils in the background; F: Chest computed tomography (venous phase) showing atrophy and disappearance of 
the pancreatic mass in the head of the pancreas following 4 wk of steroid therapy (arrow).

pancreatitis (AIP). Inflammatory bowel disease (IBD) has been significantly associated 
with IDCP. UC is present in 33% to 44% of subjects, either before (47%), 
simultaneously (32%) or after (21%) the onset of IDCP, and most cases present 
pancolitis. Crohn’s disease is less frequent, but when present, intestinal involvement 
seems to be restricted to the colon[8,89,90].

The lack of a serum marker and OOI (except for those few cases presenting with 
IBD) pose a diagnostic challenge that may be overcome through pancreatic histology, 
which becomes almost mandatory in all cases.

Pancreatic biopsy provides valuable diagnostic information, but it might not be 
available everywhere, and even if it was, several technical caveats that are beyond the 
scope of this review surround and limit its systematic implementation.

Regardless of these dismal diagnostic pictures, it is possible to construct a clinical 
and imaging phenotype that suggests IDCP. In the clinical scenario of a pancreatic 
head mass, with no increased IgG4, no typical image characteristics and no OOI 
present, once a detailed diagnostic work-up has ruled out malignancy, the possibility 
of IDCP increases if the affected individual is younger than 50-years-old and presents 
with MPD stenosis lacking upstream dilation and history of acute pancreatitis or 
abdominal pain[86].

As mentioned previously, the presence of UC might increase diagnostic accuracy. 
Its presence in young patients presenting with presumed idiopathic recurrent acute 
pancreatitis suggests IDCP as the underlying cause of the pancreatic manifestations[88].

The ICDC are also used to diagnose IDCP. Compared to other criteria, the ICDC are 
highly sensitive (89%), specific (100%) and associated with adequate diagnostic 
accuracy (94%) for all autoimmune pancreatitides (IgG4-RD pancreatitis and IDCP) 
and for focal presentations (85%, 100% and 94%, respectively)[53].

Recent reports[88] suggest that UC should play a more important diagnostic role in 
IDCP. Thus far, a definite diagnosis of IDCP is made when GEL is demonstrated on 
pancreatic tissue. If GEL is not present, diagnosis can be considered based on the 
presence of level 2 histological findings, IBD and steroid responsiveness. IBD could 
increase diagnostic yield in those probable cases and no other specified cases (NOS).

AIP-NOS cases (those without solid criteria for IgG4-RD pancreatitis or IDCP) 
remain a challenge. Precisely in them, a thorough work-up focused on ruling out 
malignancy is imperative. If malignancy cannot be proven, collateral information (e.g., 
duct narrowing, age of presentation, history of abdominal pain or acute pancreatitis, 
presence of UC, among other) could suggest IDCP or IgG4-RD pancreatitis, and a 
steroid trial may be entertained. Whether AIP-NOS represents early or late stages of 
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either IgG4-RD pancreatitis and IDCP or a different entity needs to be clarified[53,54].

Treatment
Steroid regimens for IDCP are almost identical to IgG4-RD pancreatitis (AIP), but 
outcomes seem to be better, with fewer cases (< 10%) needing alternate and/or long-
term maintenance steroid and nonsteroid therapies.

Recurrence rates in IDCP are low, ranging from 0% to 10%. A relapse rate as high as 
25%, especially in those individuals with IDCP treated with steroids compared with 
those who underwent surgical resection. The reported cumulative relapse rate was 
7.9% at 6 mo of follow-up, 10.6% at 1 year and 10.6% at 3 years. Acute pancreatitis was 
the most common relapse presentation.

Prompt diagnosis and treatment of both IDCP and IgG4-RD pancreatitis are 
encouraged since delay in initiating proper therapy results in exocrine pancreatic 
insufficiency in nearly half of the patients, and approximately 20% will develop 
diabetes mellitus[16,72,90,91].

IMMUNE CHECKPOINT INHIBITOR-RELATED PANCREATITIS
Immune checkpoint inhibitors (ICIs) regulate T cell activation and proliferation and 
increase tumor CD8+ T cell activity, resulting in antitumor immunity. They include 
cytotoxic T lymphocyte antigen-4 (CTLA-4), PD-1 inhibitor and programmed death 
ligand-1 inhibitor, all of which have proven clinical efficiency in the treatment of 
multiple cancers, such as advanced melanoma and hepatocellular carcinoma[92,93] 
(Table 2).

The consequent uncontrolled immune system activation mediated by the ICI can 
result in immune-related adverse events (iRAEs). These iRAEs commonly involve the 
gastrointestinal tract, lungs, liver, endocrine organs, and skin and represent an 
indication for discontinuing immunotherapy. The affected organ and iRAEs vary 
according to the type of ICI; colitis and hypophysitis are common with CTLA-4 
blockade, while pneumonitis and thyroiditis are common with PD-1 blockade.

Prompt diagnosis and timely interventions in any iRAE, including corticosteroids 
and/or biologic therapy (e.g., mophetil mycophenolate or tacroliums), might prevent 
long-term toxicities and complications.

Due to the lack of information and novelty of this type of therapy, ICI-related 
pancreatic toxicity represents a diagnostic and therapeutic challenge. Pancreatic injury 
in this setting is usually asymptomatic; patients often present with normal imaging 
and increased lipase (frequently detected incidentally)[94].

The similarities and differences between “typical acute pancreatitis” and ICI-related 
acute pancreatitis (ICI-AP) remain to be clarified. According to Common Terminology 
Criteria for Adverse Events v4.03 from April 2011 through April 2018, any adverse 
effects are graded according to severity[95] (Table 3).

Depending on serum and imaging findings, pancreatitis related to iRAEs can be 
considered grade 2 when the patient shows enzyme elevation or radiologic 
abnormalities and grade 3 when lipase elevation is > 2 times above the upper limit of 
normal, accompanied by severe abdominal pain, vomiting and the need for medical 
intervention (such as analgesic and nutritional support).

Risk and incidence of acute pancreatitis
According to a recent systematic review and meta-analysis[96] that included trials with 
PD-1 inhibitors, CTLA-4 inhibitors and programmed death ligand-1 inhibitors in 
melanoma and nonmelanoma cancers, the incidence of asymptomatic lipase elevation 
after the use of ICIs was 2.7% (211/7702) and 1.9% for grade 2 pancreatitis.

Data from recent reports suggest that the type of ICI (e.g., CTL-4 inhibitors and PD-1 
inhibitors) is associated with different clinical courses and outcomes. In solid tumors, 
the combination of CTLA-4 agents and other checkpoint inhibitors is associated with 
an increased incidence of any grade of lipase elevation and AP compared to 
monotherapy with any of these drugs[96]. Such an additive effect on the incidence of 
lipase elevation (14.29%) and grade 2 pancreatitis (10.60%) was noted when combining 
PD-1 and CTLA-4 inhibitors compared to the single use of either one. No reported 
deaths were attributed to immune-related pancreatitis. The incidence of any lipase 
elevation was significantly higher with CTLA-4 inhibitors than with PD-1 inhibitors 
(4.17% vs 1.26%). Patients treated with CTLA-4 inhibitors had an increased incidence 
of ICI-AP compared to patients who received PD-1 inhibitors (3.98%; 95%CI: 2.92-5.05 
vs 0.94%; 95%CI: 0.48-1.40; P < 0.05).
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Table 2 Immune checkpoint inhibitors

Immune checkpoint inhibitors

Cytotoxic T lymphocyte antigen-4 Ipilimumab

Programmed death-1 inhibitor Nivolumab, pembrolizumab

Programmed death ligand-1 inhibitor Atezolizumab, avelumab, durvalumab

Table 3 Modified from reference 98 Common Terminology Criteria for Adverse Events v4.03 from April 2011 through April 2018

Modified adverse events according to common terminology criteria for adverse events

Grade 
1

Mild Asymptomatic or mild symptoms; clinical or diagnostic observations only

Grade 
2

Moderate Enzyme elevation or radiologic findings only; minimal, local or noninvasive intervention indicated

Grade 
3

Severe Lipase elevation > 2 times normal (60 U/L), severe pain, vomiting, needing medical intervention; hospitalization or 
prolongation of hospitalization indicated

Grade 
4

Life-threatening 
consequences

Urgent intervention indicated

Grade 
5

Death Death related to adverse events

CTCAE: Common terminology criteria for adverse events.

In Su et al[97] meta-analysis CTLA 4 inhibitor marginally increased the risk for any 
lipase elevation (RR: 1.05; 95%CI: 1.01-2.24) but not the risk of acute pancreatitis 
compared to control groups. Melanoma patients were more prone to develop ICI-AP 
than nonmelanoma patients. Diabetes mellitus was documented in 14 cases (< 1%), but 
it was not associated with either ICI administration and/or pancreatitis. The incidence 
of lipase elevations and pancreatitis was significantly higher in the ICI group than in 
those receiving standard chemotherapy.

Clinical picture
Symptoms of AP are present in up to 39% of cases, including epigastric pain (39%), 
nausea and vomiting (28%), fever (9%), and diarrhea (20%). Approximately 61% of 
cases present asymptomatic mild hyperlipasemia, but higher levels are seen in 
symptomatic pancreatitis. Additionally, CT findings suggestive of AP are more 
frequent in symptomatic than in asymptomatic patients (25% vs 6%, respectively) and 
include segmental parenchyma hypoenhancement, peripancreatic fat stranding, and 
pancreatic enlargement with heterogeneous enhancement. Short-and long-term 
outcomes and complications, such as pseudocysts (4%), chronic pancreatitis (4%) and 
diabetes mellitus (7%), are infrequent since most ICI–AP cases follow a mild course[98] 
(Figure 3).

Diagnosis and treatment
The clinical significance of asymptomatic and isolated increases in pancreatic enzymes 
is unknown[99]. Pancreatic injury must be suspected in any patient complaining of new 
onset abdominal pain while on or after receiving ICI treatment.

The clinician should keep in mind that elevations of pancreatic enzyme serum levels 
are frequent and seldom fulfill the diagnostic criteria for AP. Only 10%-15% of cases 
will reach a grade 3 or higher pancreatic injury.

Lipase and amylase should be measured in the presence of any gastrointestinal 
symptom. Should any of them be elevated, abdominal imaging must be entertained.

ICI-AP management is similar to that suggested in different AP clinical guidelines; 
however, considering the effects of ICI on the immune system and observations in 
animal models suggesting that lesions in ICI-related pancreatitis resemble the injury 
and pathological mechanisms seen in AIP compared to those observed in usual AP 
etiologies, steroids are a plausible therapeutic alternative. Steroids in ICI-AP have 
demonstrated to be efficacious in limiting the intensity of the inflammatory process 
and subsequent complications[100].
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Figure 3  Immune checkpoint inhibitor-related acute pancreatitis in a patient receiving pembrolizumab for malignant melanoma. A and B: 
Positron emission tomography-computed tomography and simple abdominal computed tomography at start of pembrolizumab showing normal pancreas and Peri 
pancreatic tissue (arrows); C and D: Positron emission tomography-computed tomography and simple abdominal computed tomography images 2 mo after starting 
pembrolizumab, showing increased activity at the tail of the pancreas (max SUV 8.2), Peri pancreatic fat stranding and Peri pancreatic fluid at the body and tail of 
pancreas (arrows).

As with any other ICI-related iRAEs, pancreatic injury treatment depends on the 
severity of the observed toxicity.

In grade 2 pancreatic injury, checkpoint inhibitors should be discontinued, and 
usual AP supportive and therapeutic measures should be started. If symptoms do not 
improve within 1 wk, steroids could be initiated (e.g., prednisone 0.5 mg/kg/d), and 
checkpoint inhibitors can be resumed once symptoms improve or severity is reduced 
to grade 1 or less.

For iRAEs grade 3 or higher ICI therapy should be discontinued permanently, and 
high doses of steroids (e.g., prednisone 1-2 mg/kg/d or equivalent) should be 
administered. These can be gradually tapered down over a month or more once 
symptoms disappear or reach grade 1 or less. As long as there are no other signs or 
symptoms of pancreatic inflammation, corticosteroid treatment is not indicated in 
patients with modest asymptomatic elevations in pancreatic enzymes[100,101].

No consensus on the type and dose of corticosteroid is available. Most authors 
recommend starting with high doses such as 1-2 mg/kg/d of methylprednisolone in 
single or divided doses followed by oral prednisone (40-60 mg/kg/d) with subsequent 
daily taper once the patient has improved. Response to corticosteroid therapy should 
be assessed in the next 48 to 72 h before considering moving to immunosuppressant. 
Some authors either increase the corticosteroid dose or switch to other immuno-
suppressive drugs including anti-TNF monoclonal antibodies[94,100,101].

Available information indicates that most ICI-AP cases follow a benign course, with 
low or no association with mortality; however, it has been reported that even several 
months after normalization of pancreatic serum enzymes and clinical remission, 
secondary pancreatic insufficiency, both exocrine and endocrine, may occur. Thus, 
patients will still benefit from prompt diagnosis and treatment since it would 
potentially reduce long-term complications.
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Toxicity prediction
No ICI-related toxicity predictive biomarker is available yet. Serum, immunologic and 
genetic candidates (e.g., IL-17, immunologically relevant gene expression, peripheral 
eosinophils) are being studied as a means to assess the risk of iRAEs[102,103]. Monitoring 
serum pancreatic enzymes in asymptomatic patients is not recommended unless 
pancreatitis is suspected clinically. As the use of these drugs increases, the iRAE 
frequency will rise. Clinical studies are needed to improve our understanding of ICI-
related adverse effects.

VASCULITIS AND CONNECTIVE TISSUE DISEASE-RELATED PAN-
CREATITIS
Primary and secondary vasculitis can affect the gastrointestinal system. The most 
common primary disorders include: Anti-neutrophilic cytoplasmic antibodies, 
poliarteritis nodosa, Behcet’ SLE and rheumatoid arthritis, which are systemic diseases 
that can cause secondary vasculitis involving abdominal organs.

Patients with vasculitis affecting the gastrointestinal tract may present with fever, 
abdominal pain, nausea, vomiting, diarrhea, gastrointestinal bleeding and acute 
pancreatitis. Systemic vasculitis treatment is based on immunosuppressive therapy 
that has proven to increase survival and decrease related morbidities[104]. Among all 
gastrointestinal manifestations of vasculitis, AP is rare[105]. Available information is 
scant, with most of it coming from case reports and small series, with an estimated 
incidence < 5%[106-108].

Pancreatitis in these disorders may be due to disease activity causing direct vascular 
damage (vasculitis and connective tissue diseases related pancreatitis-VasC-AP) or 
indirectly secondary to pharmacological toxicity (drug-induced AP).

After exploring data from 895 patients attending SLE and from all AP cases 
admitted to our institution between January 1992 and July 2001, we identified 49 
episodes of AP in 35 SLE patients (94% female). The estimated prevalence of AP in SLE 
patients was 3.5%, which is higher than that in the general population[109].

AP occurred in 14 patients within 2 years of the first clinical manifestation 
attributable to SLE and in 21 during the first 2 years of diagnosis (26 had a single 
episode of AP and 9 had recurrent attacks). Higher SLE activity was reported in those 
idiopathic episodes. Most of the episodes were severe (7 patients died during their first 
AP episode) and 40% of all cases occurred early in the course of SLE.

No clear causal relationship of drug (e.g., corticosteroids and azathioprine)-induced 
AP was established. Corticosteroids were administered at the onset of AP in 32 
episodes. Overall, idiopathic AP was more frequent in SLE cases (46%) than in non-
SLE AP controls (17%).

Similar observations were reported in 198 cases of pancreatitis in SLE[110]. A total of 
173 patients (87.3%) were diagnosed with AP during the course of the autoimmune 
disease, but AP presented at the onset of SLE as one of the initial manifestations in 
12.6% of cases. Symptoms included abdominal pain (98.9%), nausea or vomiting 
(24.1%) and fever (7.1%).

At the onset of AP, all patients showed evidence of active SLE. In the 25 cases that 
presented AP as the initial manifestation of SLE, 76% had hematological SLE activity (
e.g., anemia, leukopenia and/or thrombocytopenia), 66% had malar rash, 33% had 
articular involvement, 28% had serositis and nearly 10% had neurological 
involvement.

SLE-related AP might present as subclinical pancreatitis (an increase in pancreatic 
enzyme levels without symptoms) or fulminant (with fatal outcome) or chronic 
disease, and the therapy of choice is high doses of corticosteroids.

Diagnostic approach
SLE and vasculitis and connective tissue diseases patients with AP should undergo 
standardized AP management (e.g., analgesia, hydration, looking for common 
etiologies, prognostic evaluation, etc.) and simultaneously determine the presence and 
activity intensity of the underlying rheumatic disorder. Individual functional status 
and the damage that may have accrued as a consequence of the underlying rheumatic 
disease or its treatment must be assessed.

At presentation of AP, every vasculitis and connective tissue disorder of a patient 
requires a clinical evaluation looking for evidence of active vasculitis or damage that 
may be attributable to previous episodes of vasculitis. This must include a full 
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assessment of the peripheral vasculature, complete ENT and fundoscopy exam, 
examination of the skin and nail beds, urine dipstick, and cardiorespiratory, 
abdominal, and neurological exam. Blood work should include liver function, acute 
phase reactants and estimation of renal function and hematology parameters[104,105]. The 
Birmingham Vasculitis Activity Score, which considers physician assessment to 
attribute clinical features to the presence of vasculitis may be used[111].

Once no other etiology (including drugs) is evident, SLE or other vasculitis and 
connective tissue disorder activity could account for the episode of AP, and treatment 
should include corticosteroids and/or other immune-suppressants. The participation 
of a rheumatology team is advisable even if vasculitis or a connective tissue disorder is 
not the cause. Both the causal factor of AP and the rheumatic disorder should be 
treated accordingly.

These observations suggest that patients suffering from SLE or any other vasculitis 
or connective tissue disorder are at an increased risk of idiopathic AP. These cases 
could be related to the underlying rheumatic disorder activity, acting as a cofactor 
causing either direct vascular damage or predisposing the pancreas to trigger an 
abnormal inflammatory response, which, according to prior observations, tends to be 
more severe and fatal. In cases of VasC-AP, steroid therapy has a key role; however, 
information pertaining to efficacy and outcomes is limited and needs to be further 
explored.

IS A NEW NOMENCLATURE JUSTIFIED?
When comparing demographics, pathophysiology, clinical picture and outcomes of 
IDCP (AIP-2) and AIP-1 (IgG4-RD pancreatitis), both entities seem to only share the 
response to steroid therapy. This has led some authors to suggest that IDCP represents 
a totally different disorder and that the term AIP should be reserved only for AIP-
1/LPSP.

A useful and correct definition is the one that states the meaning of a term, 
describing the concept and delineating the inclusion/exclusion boundaries. Current 
concepts regarding steroid-responsive pancreatitides only account for AIP and IDCP 
considering them as part of the same disease, despite evident and numerous 
differences.

A nomenclature showcasing each disorder´s particular pathophysiology (such as 
the recent mechanistic definition of chronic pancreatitis does)[112] and that includes 
other so far overlooked disorders that benefit from the same therapy would be 
clinically and scientifically relevant and beneficial.

We consider that the terms IgG4-RD pancreatitis and IDCP (rather than AIP/LPSP 
and AIP-2) better represent and allude to the particular clinical and pathological 
pictures of each disorder with both being part of a cluster of steroid-responsive 
pancreatitides that should include ICI-AP and VasC-AP.

CONCLUSION
A better understanding of the pathological and clinical characteristics of these entities 
could help us redefine and reclassify them. Even though AIP types 1 and 2 share a 
therapeutic response, each of them has different pathophysiology, epidemiology and 
clinical outcomes that suggest that they are 2 different entities. ICI-AP and VasC-AP 
have been overlooked, but they are part of a peculiar group of pancreatic disorders 
that need a special diagnostic approach and that benefit from adding corticosteroids to 
regular AP treatment. Further awareness and research are needed to increase their 
recognition and offer adequate and prompt therapeutics.
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