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ABSTRACT 

Background:  

Autoimmune pancreatitis (AIP) is rarely associated with inflammatory bowel disease (IBD). 

Long-term outcomes of AIP and IBD in patients with AIP-IBD coexistence and predictors of 

complicated AIP course are scarcely known. 

Methods:  

An ECCO COllaborative Network For Exceptionally Rare case reports project (ECCO-

CONFER) collected cases of AIP diagnosed in patients with IBD. Complicated AIP was 

defined as a composite of endocrine and/or exocrine pancreatic insufficiency, and/or 

pancreatic cancer. We explored factors associated with complicated AIP in IBD.  

Results:  

We included 96 patients (53% males, 79% ulcerative colitis, 72% type 2 AIP,  age at AIP 

diagnosis 35±16 years). The majority of Crohn’s disease (CD) cases (78%) had 

colonic/ileocolonic involvement. In 59%, IBD preceded AIP diagnosis, whereas 18% were 

diagnosed simultaneously. Advanced therapy to control IBD was used in 61% and 17% 

underwent IBD-related surgery. 82% of patients were treated with steroids for AIP, the 

majority of which (91%) responded to a single course of treatment. During a mean follow-up 

of 7 years, AIP complications occurred in 25/96 (26%) individuals. In a multivariate model, 

younger age at AIP diagnosis (OR=1.05, P=0.008), family history of IBD (OR=0.1, P=0.03) 

and CD diagnosis (OR=0.2, P=0.04) were associated with uncomplicated AIP course. No 

IBD or AIP-related deaths occurred.  
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Conclusions:  

In this large international cohort of patients with concomitant AIP-IBD, most patients have 

type 2 AIP and colonic IBD. AIP course is relatively benign and long-term outcomes are 

favourable, however, one-quarter develop pancreatic complications. Age, familial history of 

IBD and CD may predict uncomplicated AIP course. 

Key words: autoimmune pancreatitis, inflammatory bowel disease, pancreatic insufficiency. 
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Graphical abstract 
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1. Introduction 

Inflammatory bowel disease (IBD) is a systemic disorder frequently associated with 

extraintestinal manifestations and concomitant immune-mediated diseases
1
. Autoimmune 

pancreatitis (AIP) is a rare inflammatory disorder of unknown origin
2-4

. AIP is classically 

divided into two subtypes: type 1 AIP, which is the pancreatic manifestation of a systemic 

inflammatory IgG4-related disorder
3
 and type 2 AIP, which is a selective fibroinflammatory 

pancreatic disease not related to IgG4
2
.  

AIP has previously been reported in association with IBD
4-9

. However, its exact prevalence 

might be underestimated due to the lack of systemic manifestations or specific serum markers 

such as IgG4 in the majority of cases. Specifically, type 2 AIP affects mainly young patients 

and one-third of those with concomitant IBD
10

. As a result, symptoms arising from pancreatic 

inflammation, such as abdominal pain, can be misinterpreted as a manifestation of the IBD 

rather than a pancreatic disorder. Moreover, steroids, being in many cases the first therapeutic 

choice in IBD flare, are also effective induction therapy in type 2 AIP with a low relapse 

rate
4,5

.  

Only little is known about the clinical course, long-term response to treatment and the 

prognosis of both conditions in patients with concomitant IBD and AIP. In this study, we 

aimed to describe an international series of patients with IBD and AIP and to identify risk 

factors for AIP complications.  
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2. Patients and Methods 

2.1 Study design  

 

This was an observational multicentre retrospective study initiated through the 

European Crohn’s and Colitis Organisation (ECCO) COllaborative Network For 

Exceptionally Rare (CONFER) cases. The CONFER project was initiated by ECCO to 

specifically identify and report together rare IBD disease associations, which otherwise are 

seldom reported due to their exceptional rarity
11

. Once a specific topic was selected by the 

steering committee, ECCO launched a call to identify similar cases encountered by IBD 

physicians worldwide. The call to physicians was made through announcements at the ECCO 

annual congress and in national and international IBD meetings. Furthermore, the call for 

similar cases was disseminated by direct emails to all ECCO members and affiliated 

physicians and on the ECCO website and eNews. Physicians were then prompted to report 

their cases to the CONFER database using a standardized case reporting form.  

 

2.2 Patients and procedures  

 

Adult patients diagnosed with IBD and concomitant AIP were eligible for inclusion in this 

project. Diagnosis of AIP was based on the combination of clinical, biochemical (such as 

level of serum IgG4 and autoantibodies), radiological and/or histological criteria after 

exclusion of other etiologies of pancreatic disorders
3
. The case report form was divided into 

two sections. Section 1 included patient (epidemiological data, past medical history, smoking, 
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family history) and IBD characteristics (date of diagnosis, Montreal classification, 

extraintestinal manifestations, treatments and surgery for IBD). Section 2 included a 

description of AIP characteristics (date of diagnosis, presenting symptoms, AIP type, 

diagnostic criteria and diagnostic modalities, therapy and response to therapy, AIP-related 

endocrine and exocrine complications and mortality at the time of the last follow-up visit). 

The definition of response to treatment in our study was based on long-term improvement of 

clinical symptoms reported by the patients and confirmed by the treating physician. 

Complicated AIP was defined as a combination of endocrine and/or exocrine pancreatic 

insufficiency or the occurrence of pancreatic cancer. Data were collected and analyzed 

anonymously and handled according to local regulations. 

 

2.3 Statistical analysis 

Categorical variables are described as frequency and percentage. The distribution of 

normality of the variables was tested with the Shapiro-Wilk test. To analyze the variables 

between patients with complicated AIP compared to those with an uncomplicated AIP 

course, we used the Mann-Whitney test. The relationship between categorical variables was 

calculated using the chi-square test, the Fisher exact test, or the Fisher-Freeman-Halton test. 

We then constructed a logistic regression model to investigate predictors for complicated 

AIP. The statistical significance of individual model variables was tested with the Wald chi-

square test and the significance of the model with the likelihood ratio test. The sensitivity and 

specificity, as well as the negative and positive likelihood ratios with 95% confidence 

intervals (CI) of the model, were calculated and the receiver operating curve (ROC) was 

determined. The calculations were made using Statistica v.13 by TIBCO and PQStat v. 
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1.8.4.136 by PQStat Software. The level of significance was α = 0.05. The result was 

considered statistically significant when p < α. 

 

2.4 Ethical considerations 

The study was approved by the local institutional review boards of the participating centres if 

required, according to the local regulations. Due to the retrospective and anonymized nature 

of the data, the requirement for informed consent was waived. The investigators and the 

participating sites treated all information and data related to the study as confidential and the 

disclosed information was not used for any purpose other than the performance of the study. 

 

3. Results  

3.1 Study population 

Ninety-six patients from 37 centres in 12 countries (supplementary table 1) were enrolled in 

the study. Of the 96 patients included, 51 out of 96 (53%) were males (Table 1). The mean 

[(± standard deviation (SD)] age at IBD diagnosis was 32±15 years. Seventy-six patients 

(79%) were diagnosed with ulcerative colitis (UC), 18 (19%) with Crohn’s disease (CD) and 

2 (2%) with IBD unclassified (IBDU). Of the 18 patients with CD, 14 (78%) had colonic or 

ileocolonic involvement. In 57 (59%) patients, IBD diagnosis preceded that of AIP, whereas 

in 22 (23%) cases – AIP preceded IBD diagnosis and in 17 (18%) both conditions were 

diagnosed simultaneously.  

The rate of active smokers was 10%. 61% of patients (59 out of 96) required advanced 

therapy to control their underlying IBD (48/96 immunomodulators, 41/96 biologics) (Table 
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1). Sixteen patients underwent IBD-related surgery, most frequently colectomy (15 in 76 UC 

patients; 20%). 

 

3.2 AIP diagnosis and course 

In about half of the cases (51 out of 96, 53%) AIP was diagnosed according to the 

combination of clinical, radiologic, histologic and/or serologic criteria without strict 

adherence to a specific formal diagnostic criteria. Of the remaining 45 patients (47%), the 

International Consensus Diagnostic Criteria (ICDC) were applied most frequently (n=35). 

The HISORt and the Asian criteria were used in 8 and 2 centres, respectively.  

Nineteen patients (20%) were considered to have AIP type 1, whereas 69 (72%) had AIP type 

2. Eight patients (8%) were diagnosed with an undefined type of AIP.  

Nine patients (9%) with type 1 AIP presented with extra-pancreatic manifestations, with 

cholangitis being the most common (7 out of 9; 78%).  

All patients underwent radiological assessment at the time of diagnosis, including magnetic 

resonance (63%), computed tomography (53%), or endoscopic ultrasound (45%). Forty-five 

(47%) patients were diagnosed with diffuse type and 39 (41%) with focal AIP, whereas the 

remaining 12% had no defined radiological subtype.  

As opposed to the frequent use of cross-sectional imaging techniques, only 40 patients (42%) 

underwent histological assessment of the pancreas. Of those patients, the most commonly 

used modality was endoscopic ultrasound-guided fine needle biopsy (EUS-FNB) (23/40 

patients [58%]), followed by surgical resection (pancreaticoduodenectomy) due to suspected 

pancreatic cancer (7/40 patients [17%]) (supplementary table 2). Of those undergoing 
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histologic assessment, a definitive histological diagnosis was obtained in 15/40 (38%): 9/40 

(23%) had lymphoplasmacytic sclerosing pancreatitis (LPSP) and 6/40 (15%) had idiopathic 

duct-centric pancreatitis (IDCP). The remaining cases (25/40 [62%]) received a histological 

diagnosis suggestive of AIP without specifying the subtype.  

Out of 96 patients, 79 (82%) received steroids as the primary treatment, and 72 of those 

patients (91%) responded well to this therapy. The remaining 17 patients (18%) did not 

receive steroids initially. In most cases, no treatment was necessary due to the asymptomatic 

course of AIP or self-resolution of disease symptoms (n=8). Additionally, four patients in this 

subgroup underwent surgery due to suspicion of pancreatic cancer and did not require further 

treatment. 

During long-term follow-up, thirty-one patients (32%) experienced at least one relapse of 

AIP and required ≥1 course of steroids or advanced treatment (immunodulator and/or 

biologics). 18 out of 96 patients (19%) received immunosuppressive and/or biological 

treatment for controlling the AIP (thiopurines in 16 cases, methotrexate in 1 case and/or anti-

tumour necrosis factor alpha antibodies in 3 cases). Notably, the use of advanced treatments 

aimed at controlling both AIP and active IBD in the majority of cases (16 out of 18). 

Interestingly, none of the patients was treated with rituximab. The supplementary table 3 

presents the clinical efficacy of advanced treatment for AIP. At the end of the follow-up 

period, 5 patients (5%) were considered to have a clinically active AIP despite treatment.  

3.3 AIP complications  

During a mean (± SD) AIP follow-up of 5 ± 4 years, 25 patients (26%) developed 

complicated AIP, including exocrine pancreatic insufficiency (n=19; 20%) and diabetes 

(n=11; 11%). One patient developed portal vein thrombosis and another patient developed 
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common bile duct stenosis, both of which had concomitant exocrine pancreatic insufficiency. 

There were no cases of pancreatic cancer.  

We then analysed baseline characteristics to explore possible associations with complicated 

AIP. Younger age at IBD or AIP diagnosis,  no need for steroids to treat IBD and family 

history of IBD, were associated with an uncomplicated AIP course (Table 2). The age cut-off 

of 32 years at AIP diagnosis, best predicted the risk for developing AIP complications 

(p=0.01, relative to ≥ 32 years), with a sensitivity, specificity and area under the curve of 

72%, 58% and 0.66 (95% CI 0.52 – 0.8), respectively. Finally, we performed a multivariate 

logistic regression model to control for potential confounders. We found that younger age at 

AIP diagnosis (OR 1.05; 95%CI 1.01 – 1.1; p=0.008), family history of IBD (OR 0.1; 95%CI 

0.01 – 0.9; p=0.03) and diagnosis of CD (OR 0.2; 95%CI 0.03 – 0.9; p=0.04) were associated 

with a lower risk of developing complicated AIP course (Table 3). This model was able to 

predict uncomplicated AIP with a sensitivity of 30% (95% CI 13 – 53%) and specificity of 

94% (95% CI 86 – 98%) with statistical significance (p=0.0001) and an area under the curve 

of 0.8 (95% CI 0.6 – 0.9) [Figure 1]. The negative and positive likelihood ratios of the model 

were 0.7 (95% CI 0.6 – 0.9) and 5.4 (95% CI 1.7 – 16.8), respectively.  

4. Discussion  

 

This international cohort showed that AIP type 2 is predominant in patients with IBD, with 

UC being the most frequent type of IBD. We demonstrated that IBD-AIP patients have a high 

risk of undergoing colectomy for active IBD. In contrast, the AIP course is relatively benign 

and the majority of patients respond initially to steroids. Nevertheless, in the long term, one-

fourth of patients experienced endocrine and/or exocrine pancreatic insufficiency. We 

showed that younger age at AIP diagnosis, diagnosis of CD and family history of IBD are 
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protective factors that are independently associated with a lower risk of developing AIP 

complications among patients with IBD and AIP.    

 

Our cohort demonstrates the heterogeneity in the diagnostic approaches for AIP in patients 

with IBD across different centres and countries. Only 40 patients underwent histological 

assessment and a total of 16% of the entire cohort met the histologic criteria for definitive 

AIP diagnosis. This finding corroborates a previous report from the GETAID-AIP French 

study group, demonstrating that only 14 out of 91 (16%) participants had a definitive AIP 

diagnosis with histologic confirmation
9
. Moreover, our study shows that even when invasive 

modalities are utilized (i.e. EUS-FNB), a definitive histologic diagnosis of LPSP or IDCP 

was rare. This may result from either the low quality of histological specimens
12

 or the 

shortage of specialized gastrointestinal pathologists, especially given the rarity of this entity. 

Other techniques, like EUS-guided Trucut biopsy, are associated with a higher risk of 

technical failure and a slightly increased risk of complications
12,13

. Therefore, our results 

show that when a benign condition, such as AIP, is suspected, a routine application of more 

invasive techniques, is uncommon. Notably, in our series, 7% of patients underwent surgical 

resection for a suspected pancreatic malignancy at the time of diagnosis. Whether newer 

techniques, such as the ProCore® or SharkCore® needles can improve the diagnostic yield of 

EUS-guided biopsy and defer surgery in such cases remain to be determined
12,14,15

. 

Nevertheless, each case of IBD patient with any pancreatic involvement should be carefully 

discussed by a multidisciplinary team including gastroenterologists, radiologists, pancreas 

specialists and surgeons. Due to the lack of any surrogate diagnostic markers for AIP in the 

majority of IBD patients, histological assessment seems to be crucial, especially in the case of 

clinical, biochemical and/or radiological worrisome features (supplementary table 4)
3,8,16,17

. 
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Moreover, according to the consensus of the International Study Group of Pancreatic 

Surgery, when the probability of pancreatic cancer is high, the patient should be referred to 

surgery even if the histological assessment is not conclusive or, in selected cases, even 

without histological evaluation
18

.      

 

Little is known about the characteristics of IBD in patients with concomitant AIP. Our results 

confirm that the majority of affected individuals have UC. This is in accordance with 

previous European cohorts from France
9
, Sweden and Italy

19
. Interestingly, patients with CD 

and AIP represented a unique phenotype with a predominance of isolated colonic or 

ileocolonic locations (almost 80% of the CD subgroup) and with no perianal involvement. 

These findings are in line with those reported by Lorenzo et al. in a case-control study
9
.  

Interestingly, some similarities between the clinical characteristics of AIP-IBD and primary 

sclerosing cholangitis (PSC)-IBD coexistence can be noted
20

. They include a predominantly 

colonic IBD location, low rate of penetrating complications and pancreatobiliary 

inflammation
20

. While no genetic data is available for our AIP-IBD cohort, data from PSC 

cohorts suggest that this association can be due to similarities in genetic background between 

PSC and UC
21

. In the case of AIP and IBD, shared lymphocyte homing mechanisms have 

been suggested
22

. Nevertheless, these hypothetical pathophysiological associations should be 

further explored in well-planned international collaboration studies.   

 

Importantly, we have shown that 20% of the patients with UC and AIP underwent colectomy 

during a mean follow-up time of 7 years. This rate is higher than that reported in cohorts of 

UC without AIP
23,24

, demonstrating a 10-year cumulative colectomy rate of 6 to 10%. More 
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recent data from the biologics era showed that the cumulative probability of surgery in UC 

after 5 years from diagnosis was 4.1%
25

. Our data are in agreement with the GETAID-AIP 

cohort, identifying AIP-IBD as an independent risk factor for colectomy in both UC and CD 

patients relative to IBD alone
9
. Higher rates of colectomies among patients with UC and 

concomitant AIP were also reported previously by Hart et al.
26

. Taken together, AIP in a 

patient with IBD should be considered a negative prognostic factor that might be associated 

with an increased risk for colectomy, particularly in patients with UC.  

This series also allows for a detailed characterization of AIP in patients with IBD. Similarly 

to previous data, we report the predominance of type 2 AIP and abdominal pain being the 

most frequent initial clinical symptom
5,9,19

. Interestingly, in 10% of cases, the disorder can be 

asymptomatic. We also demonstrated that only in a minority of the cases, AIP diagnosis 

preceded that of IBD, confirming the previous report
9
.  

 

As opposed to the complicated IBD course in patients with AIP-IBD, most patients 

experienced an uncomplicated AIP course. The majority of patients with AIP respond to a 

single course of steroids. The long-term outcomes of our cohort were also relatively favorable 

and only one-third experienced one or more episodes of AIP relapse during follow-up. In 

these patients, subsequent courses of steroids, thiopurines, methotrexate and anti-tumour 

necrosis factor alpha agents were used.  

 

The cumulative risk of pancreatic endocrine and/or exocrine insufficiency after a mean AIP 

follow-up of 5 years, was not negligible and reached 26%. To the best of our knowledge, this 

is the first study defining prognostic factors for the AIP course among patients with IBD. We 
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found in a multivariate analysis that younger age at AIP diagnosis, the familial history of IBD 

and CD diagnosis were independently associated with a lower risk of developing AIP 

complications. These data suggest that colonic (UC-type) inflammation is associated with an 

increased probability of developing pancreaticobiliary disease. Notably, our study found that 

having a family history of IBD had a protective effect against developing complicated AIP. 

This finding partially agrees with data from the GETAID-AIP cohort, which showed that 

patients with concomitant AIP had fewer first-degree family members with IBD compared to 

those without AIP in univariate models for both UC and the whole IBD group
9
. Taken 

together, the results from both studies suggest that having a family history of IBD may reduce 

the risk of developing AIP or experiencing a more severe course of the disease. Further 

research, including studies examining the genetic basis of these associations, is needed to 

better understand the underlying mechanisms. 

 

A few limitations should be noted. First, a retrospective series is subjected to selection and 

geographical biases, as well as a reporting bias. To address this limitation, we included data 

from over 30 centres from 3 continents, thus, maximizing the generalizability of our results. 

Second, we could not compare our cohort directly to non-AIP IBD cases. However, we did 

compare our results to previously published case-control studies. Finally, external validation 

of the predictive model was not possible.  
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In conclusion, this study, the largest international cohort of patients with concomitant IBD 

and AIP, confirmed the predominance of type 2 AIP and the favorable response to steroid 

treatment in most cases. It was observed that AIP may be associated with a colonic 

predominant IBD phenotype, which has a relatively high colectomy rate. Furthermore, a 

subgroup of patients with a complicated AIP course was identified, mainly consisting of 

individuals with UC or IBDU, an older age at AIP diagnosis, and no family history of IBD. 

Further research is needed to explore possible etiological associations between IBD and 

inflammatory autoimmune pancreatic involvement. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

Acknowledgments: ECCO CONFER projects are based on an initiative introduced by 

ECCO to support individual investigators in developing rare case series by collecting enough 

similar cases among the IBD Community. This support includes the dissemination of a call 

for similar cases, as well as an assessment of the feasibility of the cases by the ECCO 

CONFER Steering Committee. It does not include any financial support nor any input in the 

scientific collection of the data or the analysis or the publication of the data collected. ECCO, 

and/or any of its staff members may not be held liable for any information published in good 

faith in the ECCO CONFER articles.  

The participation of Dr Emma Culver in the project was supported by the National Institute 

Health Research (NIHR) Oxford Biomedical Research Centre (BRC). 

Data Availability Statement The anonymised data underlying this article were provided by 

the contributing authors. All data except the results cannot be shared publicly. The data 

underlying this article will be shared on reasonable request to the corresponding authors.   

Detailed authors’ contribution: 

PE: Study design, patients’ recruitment, data collection, data analysis and writing the 

manuscript. 

BW: Data collection, analysis of the results, and reviewing the final manuscript. 

EC: Data collection, analysis of the results, and reviewing the final manuscript. 

GD: Data collection, analysis of the results, and reviewing the final manuscript. 

LIK: Data collection, analysis of the results, and reviewing the final manuscript. 

JW: Data collection, analysis of the results, and reviewing the final manuscript. 

AGGP: Data collection, analysis of the results, and reviewing the final manuscript. 

MK: Data collection, analysis of the results, and reviewing the final manuscript. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

HL: Data collection, analysis of the results, and reviewing the final manuscript. 

TL: Data collection, analysis of the results, and reviewing the final manuscript. 

MT: Data collection, analysis of the results, and reviewing the final manuscript. 

GO: Data collection, analysis of the results, and reviewing the final manuscript. 

DGR: Data collection, analysis of the results, and reviewing the final manuscript. 

TS: Data collection, analysis of the results, and reviewing the final manuscript. 

AB: Data collection, analysis of the results, and reviewing the final manuscript. 

JFR: Data collection, analysis of the results, and reviewing the final manuscript. 

CB: Data collection, analysis of the results, and reviewing the final manuscript. 

PB: Data collection, analysis of the results, and reviewing the final manuscript. 

KF: Data collection, analysis of the results, and reviewing the final manuscript. 

DP: Data collection, analysis of the results, and reviewing the final manuscript. 

CFV: Data collection, analysis of the results, and reviewing the final manuscript. 

TJ: Data collection, analysis of the results, and reviewing the final manuscript. 

LL: Data collection, analysis of the results, and reviewing the final manuscript. 

SO: Data collection, analysis of the results, and reviewing the final manuscript. 

PP: Data collection, analysis of the results, and reviewing the final manuscript. 

MCh: Data collection, analysis of the results, and reviewing the final manuscript. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

DD: Data collection, analysis of the results, and reviewing the final manuscript. 

PEl: Data collection, analysis of the results, and reviewing the final manuscript. 

IG: Data collection, analysis of the results, and reviewing the final manuscript. 

MJ: Data collection, analysis of the results, and reviewing the final manuscript. 

KM: Data collection, analysis of the results, and reviewing the final manuscript. 

NP: Data collection, analysis of the results, and reviewing the final manuscript. 

ABGS: Data collection, analysis of the results, and reviewing the final manuscript. 

ŁSz: Data collection, analysis of the results, and reviewing the final manuscript. 

RTW: Data collection, analysis of the results, and reviewing the final manuscript. 

YS: Data collection, analysis of the results, and reviewing the final manuscript. 

RW: Data collection, analysis of the results, and reviewing the final manuscript. 

EZ: Data collection, analysis of the results, and reviewing the final manuscript. 

IM: Data analysis, and reviewing the final manuscript. 

IGo: Study design, patients’ recruitment, data collection, data analysis and writing the 

manuscript. 

Statements of the potential conflict of interests: 

PE: Received lecture fees, consultancy fees or travel educational grants from Takeda, 

Janssen, Pfizer and Bristol Myers Squibb. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

BW:  Research support from AbbVie, Biora Therapeutics, Pfizer, Sossei Heptares and 

Takeda. Speaker’s fees from Abbvie, Biogen, Bristol Myers Squibb, Celltrion, Chiesi, Falk, 

Ferring, Galapagos, Janssen, MSD, Pfizer, R-Biopharm, Takeda, Truvion and 

Viatris.Consultancy fees from Abbvie, Alimentiv, Applied Strategic, Atheneum, Biora 

Therapeutics, Bristol Myers Squibb, Galapagos, Guidepont, Mylan, Inotrem, Ipsos, Janssen, 

Progenity, Sandoz, Sosei Heptares, Takeda, Tillots Pharma and Viatris. 

EC: Consultancy fees from Zenus Biopharma, Horizon Therapeutics, Sanofi, Moderna and 

Falk Pharma and is supported by the National Institute Health Research (NIHR) Oxford 

Biomedical Research Centre (BRC) 

GD: Declares no conflict of interest. 

LIK: Declares no conflict of interest. 

JW: Declares no conflict of interest. 

AGGP: Declares no conflict of interest. 

MK: Declares no conflict of interest. 

HL: Declares no conflict of interest. 

TL: Grant support form Abbvie, Mylan, MSD, Mundipharma, Biogen, Janssen, Pfizer and 

Takeda. Speaker’s fees from Ferring, MSD, Abbvie, Janssen, Amgen, Fresenius Kabi and 

Takeda. Consultancy Fees: Janssen, Galapagos, Amgen, Bristol Myers Squibb, Fresenius 

Kab. 

MT: Declares no conflict of interest. 

GO: Declares no conflict of interest. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

DGR: Declares no conflict of interest. 

TS: Declares no conflict of interest. 

AB: Declares no conflict of interest. 

JFR: Declares no conflict of interest. 

CB: Received lecture fees and served as a consultant for Takeda, MSD, Ferring, Galapagos  

and Janssen. 

PB: Financial support for research from Abbvie, Amgen, Celltrion, Mylan, Pfizer and 

Takeda; advisory board fees from Abbvie, Arena pharmaceuticals, BMS, Celltrion, CIRC, Dr 

Falk, Galapagos, Janssen, Lilly,  Pentax, PSI-CRO, Roche, Takeda and Tetrameros; lecture 

fees from AbbVie, Celltrion, EPGS, Galapagos, Janssen, Lilly, Materia Prima, Pentax, Scope 

and Takeda. 

KF: Received grant funding from the Crohn's and Colitis Foundation. She serves on a GI 

Fellows Steering Committee for Janssen.  

DP: Declares no conflict of interest. 

CFV: Declares no conflict of interest. 

TJ: Delares no conflict of interest. 

LL: Declares no conflict of interest. 

SO: Declares no conflict of interest. 

PP: Declares no conflict of interest. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

MCh: Speaker’s consultancy, research or education funding from MSD, Abbvie, Hospira, 

Pfizer, Takeda, Janssen, Ferring, Shire Pharmaceuticals, Dr. Falk Pharma, Tillotts Pharma, 

Biogen, Gilead and Lilly. 

DD: Declares no conflict of interest. 

PEl: Declares no conflict of interest. 

IG: Declares no conflict of interest. 

MJ: Declares no conflict of interest. 

KM: Declares no conflict of interest. 

NP: Declares no conflict of interest. 

ABGS: Declares no conflict of interest. 

ŁSz: Declares no conflict of interest. 

RTW: Declares no conflict of interest. 

YS: Declares no conflict of interest. 

RW: Consultancy fee from Takeda, Janssen and Abbvie. 

EZ: Declares no conflict of interest. 

IM: Declares no conflict of interest. 

IGo: Research travel grants from ECCO and IOIBD. Institutional research support from 

Gilead, Boehringer Ingelheim, Pfizer and Abbvie. 

  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

 

 

 

REFERENCES 

 

1.  Harbord M, Annese V, Vavricka S, et al. The First European Evidence-based Consensus 

on Extra-intestinal Manifestations in Inflammatory Bowel Disease. J Crohns Colitis 2016; 10: 

239-254. 

2.   Tsen A, Alishahi Y, Rosenkranz L. Autoimmune Pancreatitis and Inflammatory Bowel 

Disease: An Updated Review. J Clin Gastroenterol 2017; 51: 208-214. 

3.   O’Reilly DA, Malde DJ, Duncan T, et al. Review of the diagnosis, classification and 

management of autoimmune pancreatitis. World J Gastrointest Pathophysiol 2014; 5: 71-81. 

4.   Masood M. Autoimmune pancreatitis: what we know so far. JGH Open 2022; 6: 3-10. 

5. De Pertis N, Frulloni L. Autoimmune pancreatitis type 2. Curr Opinion Gastroenterol 

2020; 36: 417-420. 

6.   Chari ST, Smyrk TC, Levy MJ, et al. Diagnosis of autoimmune pancreatitis: the Mayo 

Clinic experience. Clin Gastroenterol Hepatol 2006; 4: 1010-1016. 

7.   Chari ST, Longnecker DS, Klöppel G. The diagnosis of autoimmune pancreatitis: a 

Western perspective. Pancreas 2009; 38: 846-848. 

8.  Shimosegawa T, Chari ST, Frulloni L, et al. International consensus diagnostic criteria for 

autoimmune pancreatitis: guidelines of the International Association of Pancreatology. 

Pancreas 2011; 40: 352-358. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

9.  Lorenzo D, Maire F, Stefanescu C, et al. Features of autoimmune pancreatitis associated 

with inflammatory bowel disease. Clin Gastroenterol Hepatol 2018; 16: 59-67. 

10. Kamisawa T, Chari ST, Lerch MM, et al. Recent advances in autoimmune pancreatitis: 

type 1 and type 2. Gut 2013; 62: 1373–1380. 

11.  Katsanos K, Domenech E, Rahier JF, et al. Making case for case reports: the ECCO-

CONFER viewpoint on investigating rare events in a medical world reigned by group-

comparative statistics. J Crohns Colitis 2017; 11: 256-257. 

12.  Gibiino G, Larghi A. EUS-guided fine-needle biopsy for histological examination: Is it 

time to change our sampling technique? Endosc Ultrasound 2018; 7: 71-72. 

13.   Sakamoto H, Kitano M, Komaki T, et al. Prospective comparative study of the EUS 

guided 25-gauge FNA needle with the 19-gauge Trucut needle and 22-gauge FNA needle in 

patients with solid pancreatic masses. J Gastroenterol Hepatol 2009; 3: 384-390. 

14.   Dwyer J, Pantanowitz L, Ohori N, et al. Endoscopic ultrasound-guided FNA and 

ProCore biopsy in sampling pancreatic and intra-abdominal masses. Cancer Cytopathol 2016; 

124: 110-121. 

15.   Larsen M, Fristrup C, Detlefsen S, et al. Prospective evaluation of EUS-guided fine 

needle biopsy in pancreatic mass lesions. Endoscopy International Open 2018; 06: E242–

E248. 

16. Takuma K, Kamisawa T, Gopalakrishna R, et al. Strategy to differentiate autoimmune 

pancreatitis from pancreas cancer. World J Gastroenterol 2012; 18: 1015-1020. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

17.   Moon SH, Kim MH, Park DH, et al. Is a 2-week steroid trial after initial negative 

investigation for malignancy useful in differentiating autoimmune pancreatitis from 

pancreatic cancer? A prospective outcome study. Gut 2008; 57: 1704-1712. 

18. Asbun HJ, Conlon K, Fernandez-Cruz L, et al. When to perform a 

pancreatoduodenectomy in the absence of positive histology? A consensus statement by the 

International Study Group of Pancreatic Surgery. Surgery 2014; 155: 887-892. 

19.  Nikolic S, Lanzillotta M, Panic N, et al. Unraveling the relationship between 

autoimmune pancreatitis type 2 and inflammatory bowel disease: Results from two centers 

and systematic review of the literature. United European Gastroenterol J. 2022; 10: 496–506. 

20. Mertz A, Nguyen N, Katsanos K, et al. Primary sclerosing cholangitis and inflammatory 

bowel disease comorbidity: an update of the evidence. Ann Gastroenterol 2019; 32: 124-133. 

21.  Liu J, Hov J, Folseraas T, et al. Dense genotyping of immune-related disease regions 

identifies nine new risk loci for primary sclerosing cholangitis. Nat Genet 2013; 45: 670-675. 

22. Massironi S, Fanetti I, Vigano C, et al. Systematic review—pancreatic involvement in 

inflammatory bowel disease. Aliment Pharmacol Ther 2022; 55: 1478-1491. 

23. Parragi L, Fournier N, Zeitz J, et al. Colectomy Rates in Ulcerative Colitis are Low and 

Decreasing: 10-year Follow-up Data From the Swiss IBD Cohort Study. J Crohns Colitis 

2018; 12: 811-818. 

24.  Solberg IC, Lygren I, Jahnsen J, et al.IBSEN Study Group. Clinical course during the 

first 10 years of ulcerative colitis: results from a population-based inception cohort [IBSEN 

Study]. Scand J Gastroenterol 2009; 44: 431–440. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

25.  Atia O, Orlanski-Meyer E, Lujan R, et al. Colectomy Rates did not Decrease in 

Paediatric- and Adult-Onset Ulcerative Colitis During the Biologics Era: A Nationwide Study 

From the epi-IIRN. J Crohns Colitis 2022; 16: 796-803. 

26.  Hart P, Levy M, Smyrk T, et al. Clinical profiles and outcomes in idiopathic duct-centric 

chronic pancreatitis (type 2 autoimmune pancreatitis): the Mayo Clinic experience. Gut 2016; 

65: 1702-1709. 

  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

FIGURE LEGENDS 

Figure 1. Receiver operator curve illustrating the ability of a proposed multivariate model to 

predict the uncomplicated autoimmune pancreatitis in a cohort of inflammatory bowel 

disease patients.  
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Table 1. Characteristics of the study group of patients with co-existing autoimmune pancreatitis and inflammatory bowel disease.  

Feature Entire cohort (N=96) 

Gender (males) 51 (53%) 

Current age (years ± SD) 40 ± 16 

Age at IBD diagnosis (years ± SD) 32 ± 15 

Duration of IBD follow-up (years ± SD) 7 ± 6 

Type of IBD, n (%)  

Crohn’s disease 18 (19%) 

Ulcerative colitis 76 (79%) 

IBDU 2 (2%) 

Montreal IBD classification, n (%)  

Age at CD diagnosis ≤ 16 years 3/18 (17%) 

Age at CD diagnosis 17-40 years 7/18 (39%) 

Age at CD diagnosis > 40 years 8/18 (44%) 

Ileal CD (L1) 2/18 (11%) 

Colonic CD (L2) 7/18 (39%) 

Ileocolonic CD (L3) 7/18 (39%) 

Upper gastrointestinal CD involvement (L4) 2/18 (11%) 

CD inflammatory phenotype (B1) 16/18 (89%) 

CD stricturing phenotype (B2) 2/18 (11%) 

CD penetrating phenotype (B3) 0/18 (0%) 

Perianal CD 2/18 (11%) 

UC E1 10/76 (13%) 

UC E2 35/76 (46%) 

UC E3 31/76 (41%) 

EIM, n (%) 21 (22%) 

IBD-related interventions (past and present), n (%)  

Systemic steroids  74 (77%) 

Mesalamine  75 (78%) 
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Immunomodulators  48 (50%) 

Biologics
&

  41 (43%) 

IBD-related surgery
@

  16 (17%) 

Numbers of IBD flares, median (IQR) 2 (1 – 4) 

Comorbidities, n (%) 39 (41%) 

Family history of IBD, n (%) 19 (20%) 

Active IBD status at the end of follow-up, n (%) 14 (15%) 

 

Age at AIP diagnosis (years ± SD) 35 ± 16 

Duration of AIP follow-up (years ± SD) 5 ± 4 

Predominant symptoms at the onset of AIP, n (%)  

Abdominal pain 78 (81%) 

Jaundice  4 (4%) 

Weight loss 3 (3%) 

Asymptomatic 10 (11%) 

AIP subtype, n (%)  

1 19 (20%) 

2 69 (72%) 

Undefined 8 (8%) 

AIP radiological subtype, n (%)  

Focal AIP presentation in imaging,  39 (41%) 

Diffuse AIP presentation in imaging 45 (47%) 

Timing of diagnosis  

AIP diagnosis preceded IBD, n (%)   22 (23%) 

IBD diagnosis preceded AIP or concomitant diagnosis , n (%) 74 (77%) 

AIP-related treatments and course, n (%)  

Single steroid course with clinical response 72/79 (91%) 

Steroid refractory 7/79 (9%) 

Advanced therapy^ 18 (19%) 

Number of AIP relapses, mean ± SD 0.4 ± 0.9 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad097/7191578 by U

C
Louvain-SC

EB user on 12 June 2023



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjad097  

Active AIP status at the end of follow-up, n (%) 5 (5%) 

&: infliximab, adalimumab, golimumab, certolizumab, vedolizumab, ustekinumab, etrolizumab,   

@:colectomy (n=15), segmental intestinal resection (n=1) 

^ immunomodulator or biologic therapy 

 

Abbreviations: AIP – autoimmune pancreatitis, CD – Crohn’s disease, EIM – extraintestinal manifestations, IBD – inflammatory bowel disease, 

IBDU – inflammatory bowel disease unclassified, UC – ulcerative colitis. 
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Table 2. Univariate analysis of risk factors associated with the development of complications in autoimmune pancreatitis among patients with 

inflammatory bowel disease. 

Feature AIP with complication, 

n=25/96  (26%) 

AIP without complications, n=71/96 

(74%) 

p-value 

Gender (males) 17 (68%) 34 (48%) 0.083 

Current age (years ± SD) 49 ± 19 37 ± 14 0.005 

Age at IBD diagnosis (years ± SD) 39 ± 19 30 ± 13 0.031 

Duration of IBD follow-up (years ± SD) 9 ± 8 7 ± 6 0.090 

Type of IBD, n (%)  

Crohn’s disease 2/18 (11%) 16/18 (89%)  

0.023* Ulcerative colitis 21/76 (28%) 55/76 (72%) 

IBDU 2/2 (100%) 0/2 (0%) 

Montreal IBD classification, n (%)  

Age at CD diagnosis ≤ 16 years 0/18 (0%) 3/18 (17%)  

0.160 Age at CD diagnosis 17-40 years 0/18 (0%) 7/18 (39%) 

Age at CD diagnosis > 40 years 2/18 (11%) 6/18 (33%) 

Ileal CD (L1) 0/18 (0%) 2/18 (11%)  

0.999 

 
Colonic CD (L2) 2/18 (11%) 5/18 (28%) 

Ileocolonic CD (L3) 1/18 (5%) 6/18 (34%) 

Upper gastrointestinal CD involvement (L4) 0/18 (0%) 2/18 (11%) 

CD inflammatory phenotype (B1) 4/18 (22%) 12/18 (67%)  

0.999 CD stricturing phenotype (B2) 0/18 (0%) 2/18 (11%) 

CD penetrating phenotype (B3) 0/18 (0%) 0/18 (0%) 

Perianal CD 0/18 (0%) 2/18 (11%) 0.999 

UC E1 2/76 (3%) 8/76 (10%)  

0.885 

 
UC E2 11/76 (14%) 24/76 (32%) 

UC E3 8/76 (10%) 23/76 (31%) 

EIM, n (%) 7 (28%) 14 (20%) 0.389 

IBD-related interventions (past and present), n  
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(%) 

Systemic steroids  23 (92%) 51 (72%) 0.039 

Mesalamine  20 (80%) 55 (77%) 0.792 

Immunomodulators  12 (48%) 36 (51%) 0.816 

Biologics
&

  11 (44%) 30 (42%) 0.879 

IBD-related surgery
@

  7 (28%) 9 (13%) 0.116 

Numbers of IBD flares, median (IQR) 3 (1 – 5) 2 (1 – 3) 0.058 

Comorbidities, n (%) 14 (56%) 25 (35%) 0.069 

Family history of IBD, n (%) 1 (4%) 18 (25%) 0.021 

Active IBD status at the end of follow-up, n 

(%) 

2 (8%) 12 (17%) 0.344 

 

Age at AIP diagnosis (years ± SD) 42 ± 18 32 ± 14 0.019 

Duration of AIP follow-up (years ± SD) 6 ± 5 5 ± 4 0.478 

Predominant symptoms at the onset of AIP, n 

(%) 

 

Abdominal pain 18 (72%) 61 (86%) 0.232 

Jaundice  2 (8%) 2 (3%) 0.277 

Weight loss 2 (8%) 1 (1%) 0.165 

Asymptomatic 3 (12%) 7 (10%) 0.717 

AIP subtype, n (%)  

1 4 (16%) 15 (21%)  

0.925 

 
2 19 (76%) 50 (70%) 

Undefined 2 (8%) 6 (8%) 

AIP radiological subtype, n (%)  

Focal AIP presentation in imaging 11 (44%) 28 (39%) 0.690 

Diffuse AIP presentation in imaging 11 (44%) 34 (48%) 0.738 

Timing of diagnosis  

AIP diagnosis preceded IBD, n (%)   8 (32%) 14 (20%) 0.209 

IBD diagnosis preceded AIP or concomitant 17 (68%) 57 (80%) 0.209 
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diagnosis, n (%) 

AIP-related treatments and course, n (%)  

Single steroid course with clinical response 15/17 (88%) 57/62 (92%) 0.639 

Steroid refractory 2/17 (12%) 5/62 (8%) 0.639 

Advanced therapy^ 6 (24%) 12 (17%) 0.552 

Number of AIP relapses, mean ± SD 0.5 ± 1 0.3 ± 0.9 0.368 

Active AIP status at the end of follow-up, n (%) 1 (4%) 4 (6%) <1.000 

&: infliximab, adalimumab, golimumab, 

certolizumab, vedolizumab, ustekinumab, 

etrolizumab,   

@:colectomy (n=15), segmental intestinal 

resection (n=1) 

^ immunomodulator or biologic therapy 

Abbreviations: AIP – autoimmune pancreatitis, CD – Crohn’s disease, EIM – extraintestinal 

manifestations, IBD – inflammatory bowel disease, IBDU – inflammatory bowel disease 

unclassified, UC – ulcerative colitis. 

 

The differences were calculated by using Chi-square, Fisher’s exact, or Fisher-Freeman-

Halton test for categorical variables. Continuous variables were compared by using the 

Mann-Whitney test due to non-compliance with the normal distribution. 

 

*p values after Bonferroni correction: CD vs UC – p=0.668; CD vs IBDU – p=0.095; UC 

vs IBDU – p=0.253 
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Table 3. Multivariate logistic regression analysis of risk factors associated with the 

development of complications in autoimmune pancreatitis among patients with inflammatory 

bowel disease 

Variable Odds ratio (95% confidence interval) p-value 

Age at the diagnosis of 

autoimmune pancreatitis (years) 

1.05 (95% CI 1.01 – 1.1) 0.008 

Family history of inflammatory 

bowel disease 

0.1 (95% CI 0.01 – 0.9) 0.03 

Diagnosis of Crohn’s disease 0.2 (95% CI 0.03 – 0.9) 0.04 
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Figure 1 
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