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List of abbreviations 

AP  acute pancreatitis 

BISAP  bedside index of severity in acute pancreatitis 

CRP  C-reactive protein 

CD  Crohn's disease 

IAP   International Association of Pancreatology 

APA  American Pancreatic Association 

IBD  inflammatory bowel disease 

IS  immunosuppressed 

IQR   interquartile range 

LOH  length of hospitalization 

NIS  non-immunosuppressed 

RR  relative risk 

SD  standard deviation 

UC  ulcerative colitis 

WBC  white blood cells  
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Abstract 

Objective and aims: Acute pancreatitis in inflammatory bowel disease occurs mainly as an extraintestinal 

manifestation or a side effect of medications. We aimed to investigate the prognostic factors and severity indicators 

of acute pancreatitis and the treatment of patients with both diseases. 

Design: We performed a matched case-control registry analysis of a multicentre, prospective, international acute 

pancreatitis registry. Patients with both diseases were matched to patients with acute pancreatitis only in a 1:3 ratio 

by age and gender. Subgroup analyses were also carried out based on disease type, activity, and treatment of 

inflammatory bowel disease.  

Results: No difference in prognostic factors (laboratory parameters, bedside index of severity in acute pancreatitis, 

imaging results) and outcomes of acute pancreatitis (length of hospitalization, severity, and local or systemic 

complications) were detected between groups. Significantly lower analgesic use was observed in the inflammatory 

bowel disease population. Antibiotic use during acute pancreatitis was significantly more common in the 

immunosuppressed group than in the non-immunosuppressed group (p=0.017). However, none of the prognostic 

parameters or the severity indicators showed a significant difference between any subgroup of patients with 

inflammatory bowel disease. 

Conclusion: No significant differences in the prognosis and severity of acute pancreatitis could be detected 

between patients with both diseases and with pancreatitis only. The need for different acute pancreatitis 

management is not justified in the coexistence of inflammatory bowel disease, and antibiotic overuse should be 

avoided. 

Keywords: acute pancreatitis, inflammatory bowel disease, antibiotics, disease management  
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What is already known on this topic 

- the courses and therapy of acute pancreatitis in patients with inflammatory bowel disease do not differ 

from the general population 

- the acute inflammation of the pancreas may complicate the course of inflammatory bowel disease 

- prompt identification of the aetiology and management of pancreatitis is essential to avoid further 

complications in both pancreatitis and inflammatory bowel disease 

What this study adds 

- the prognostic parameters of acute pancreatitis did not differ between patients with or without 

inflammatory bowel disease 

- severity parameters of acute pancreatitis did not show significant differences between patients with or 

without inflammatory bowel disease 

- the need for analgesia was significantly lower in patients with both diseases, and the antibiotic use was 

significantly higher in the immunosuppressed subgroups of patients with inflammatory bowel disease 

How this study might affect research, practice or policy  

- overuse of antibiotics in the treatment of acute pancreatitis should be avoided as there is no benefit 

- antibiotics are not required in immunosuppressed patients with inflammatory bowel disease 

- our findings should be analysed in more extensive prospective cohort studies of patients with IBD, with 

different therapeutic regimens and disease activity.  
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Introduction 

Inflammatory bowel diseases (IBD), comprising ulcerative colitis (UC) and Crohn's disease (CD), are chronic 

gastrointestinal conditions characterized by relapsing and remitting patterns. Various extraintestinal manifestations 

with 6 to 47% frequency may also occur, such as arthropathies, erythema nodosum, episcleritis, primary sclerosing 

cholangitis, and, less frequently, lung, heart, or pancreatic involvement.1 Due to the increasing incidence of IBD,2 

disease-related complications, e.g., pancreatic manifestations, will also occur more frequently.3 Possible 

pathological changes in the pancreas can range from innocent elevation of pancreatic enzymes to more severe 

disorders,4 such as acute, chronic, autoimmune pancreatitis, and exocrine dysfunction.5,6 In a recent meta-analysis 

by Pedersen et al., patients with CD had a higher incidence of acute pancreatitis (AP) than those with UC, but both 

were higher than the general population (relative risk [RR]=3.62, 95%CI: 2.99-4.38, p=0.001; RR=2.24, 95%CI: 

1.85-2.71, p=0.001, respectively).7 

 The first association between IBD and AP was reported by Ball et al., in 1950, in an autopsy study.8 

Further studies have since reported strong associations between IBD and AP.9 To date, several possible correlations 

between IBD and AP have been investigated,3 including AP as an extraintestinal manifestation and the effect of 

various IBD drugs,10 as well as well-known general etiological factors of AP.9 According to the literature, the most 

common causes of AP in patients with IBD are choledocholithiasis and drugs.9,11,12 Drugs are classified into 

definite, probable, and questionable categories based on their ability to induce AP.13 Among the medications used 

in patients with IBD, 5-aminosalicylic acids14,15 and azathioprine were associated definitely,12,16-19 while 

metronidazole and corticosteroids were found probably to be associated with drug-induced AP.6,20 Although 

corticosteroids are listed as possible causes of AP; a recent meta-analysis has shown the potential benefits of 

steroids in the coexistence of severe AP and IBD flares.21 In addition, combination therapy with tumor necrosis 

factor-α inhibitors appears to be associated with a reduced risk of AP in patients taking mesalamine, thiopurines, 

or both.22 In contrast to the potential benefits of tumor necrosis factor-α inhibitors, another biological agent, 

vedolizumab, may be associated with an increased risk of AP in adults and children.23,24 

 To the best of our knowledge, the courses and therapy of AP in patients with IBD do not differ from the 

general population.3,6 However, the acute inflammation of the pancreas may complicate the course of IBD, so 

prompt identification of the aetiology and management of pancreatitis is essential to avoid further complications 

in both pancreatitis and IBD.6,25 Proper management of AP and IBD is necessary to minimize the length of 
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hospitalization (LOH), thereby also reducing the economic burden.26-28 In case of suspicion of drug-induced AP, 

withdrawal of the drug is mandatory.6  

Because of the increased incidence and heterogeneous etiological factors of AP in patients with IBD, 

several studies12,24,25,29-31 and reviews evaluated their association from different perspectives.3,9,20,32,33 However, a 

pancreatic registry has never been used to analyse the characteristics of AP in patients with IBD and to correlate 

the clinical parameters of AP between patients with or without IBD. In the present study, we collected information 

from the Hungarian Acute Pancreatitis Registry on patients with both AP and IBD and analysed their data 

compared to the AP population without IBD and in subgroups of IBD. We aimed to investigate differences in 

prognostic factors, severity indicators, and drug use between patients with AP or those with co-existing AP and 

IBD.  
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Methods 

The Hungarian Acute Pancreatitis Registry received ethical approval from the Scientific and Research Ethics 

Committee of the Medical Research Council (22254e1/2012/EKU) in 2012, and all patients analysed provided 

written informed consent. In the registry, a four-tier quality control system was applied to ensure data quality, 

described in detail in a previous publication from the registry.34,35 The study protocol conforms to the ethical 

guidelines of the Declaration of Helsinki updated in 2013 as reflected in a prior approval by the institution's human 

research committee. This cohort study follows the STROBE statement for observational cohort studies.36 

 

Design, setting, and participants 

Adult patients (over 18 years of age) with AP were consecutively involved in this international, multicentre 

Hungarian Acute Pancreatitis Registry operated by the Hungarian Pancreatic Study Group (HPSG) between 2012 

and 2020. Registry-based, exact-matched cohort analyses were performed from a database of 2,459 patients at a 

1:3 match ratio. The IBD subjects were patients with both AP and IBD, and the non-IBD ones were patients with 

AP without IBD. Non-IBD subjects were selected based on exact gender and age data compared to IBD 

participants. The nationality of patients in both groups was Hungarian. 

 

Data sources and outcomes 

Diagnoses of AP and IBD were made according to current guidelines of the International Association of 

Pancreatology/American Pancreatic Association (IAP/APA), which states that AP requires two of the following 

three criteria: lipase or amylase levels three times the upper limit of normal, physical symptoms consistent with 

pancreatitis, and imaging findings. The European Crohn's and Colitis Organisation, and the European Society of 

Gastrointestinal and Abdominal Radiology. 37,38 

Patients were followed daily during their hospitalization for AP, and their detailed data were collected 

into an electronic database (e.g., baseline demographics, disease characteristics, and outcome variables). 

Additional information on IBD was collected from the hospitals' electronic medical records. Disease activity was 

determined by the Crohn's disease activity index (CDAI) for CD and the Mayo score for UC at the time of 

admission with AP.39,40 Based on the pharmacological treatment of IBD used during the AP episode, patients were 
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classified as immunosuppressed (IS; intravenous or oral steroids, immunomodulatory, and biological therapy) and 

non-immunosuppressed (NIS; rectal steroid, budesonide, 5-aminosalicylic acids) patients.  

From the electronic database, 29 variables of each AP case and additional 9 variables representing IBD 

were collected in our cohort. (Supplementary Table 1. A, B) The severity of AP, local complications, and organ 

failure were categorized according to the modified Atlanta criteria.41  

Our outcomes included the examination of prognostic parameters of AP in the IBD and non-IBD patient 

groups (laboratory parameters [on admission C-reactive protein /CRP/, white blood cells /WBC/, creatinine, 

procalcitonin] and imaging results [abnormal pancreatic structure, ascites], bedside index of severity in acute 

pancreatitis /BISAP/, smoking and drinking habits),42 severity indicators (severity, mortality, LOH, local and 

systemic complications, peak level of CRP and WBC, intensive care treatment), and applied therapy during 

hospital stay (need for antibiotics, analgesics). 

 

Study size and statistical analyses 

A total of 2,459 AP cases were collected prospectively with daily follow-up in the registry. 2,170 discharge files 

were uploaded and read by DD and PS to avoid information bias, check comorbidities, and search for missing 

information about IBD. Patients were followed up until the end of their hospitalization. Patients were excluded 

from the corresponding analyses in the case of missing data. 

Before the detailed analyses, representativeness analyses were performed to investigate selection bias. 

Descriptive statistics on cohort characteristics were also carried out. Central tendencies (median and mean) and 

measures of dispersion (interquartile range [IQR] standard deviation [SD], range) were calculated for continuous 

variables, whereas incidence was determined for categorical ones. Below, the median with IQR is used because of 

the non-normal distribution of the data. The control subjects were precisely matched by gender and age in a 1:3 

ratio. Firstly, all statistical analyses comparing IBD and non-IBD populations were performed with the controls 

randomly selected in a 1:1 ratio to obtain detailed results with p values. In case of missing data, the participant 

was excluded from that specific analysis. 

Secondly, subgroups of IBD were compared as well, based on disease type (CD vs. UC), 

immunosuppression therapy (IS vs. NIS), and disease activity (clinical relapse vs. clinical remission).  
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Depending on the data distribution, Wilcoxon-Mann-Whitney was used for the continuous variables and 

Fisher's exact test or the chi-square test for the categorical ones. A p-value less than 0.05 (< 0.05) was defined as 

statistical significance. All calculations were performed with R statistical language (R version 4.1.0, R Core Team, 

Vienna, Austria, 2021).43  
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Results 

Study population  

Of the 2,459 enrolled patients with AP, 289 were excluded due to missing final reports. Further investigations 

were performed on 2,170 patients. The representativeness analysis demonstrated that our cohort presents the same 

epidemiological (age, gender, body mass index, aetiology) and major outcome distribution (severity, mortality, 

LOH) as the total cohort. Thus, our cohort population describes a general AP population. (Supplementary Figure 

1) 

A detailed review of 2,170 final medical AP records confirmed 27 cases of IBD as an IBD population. 

(Figure 1) The non-IBD population without the diagnosis of IBD was precisely matched by age and sex from the 

Hungarian Acute Pancreatitis Registry (n=81). All patients were followed until discharge. The patients involved 

may have had other comorbidities; they were not involved in the description and analysis due to their significant 

variances. The baseline characteristics of the IBD and non-IBD groups are summarized in Table 1. A. Twenty-

nine AP episodes were diagnosed in 27 patients with IBD, including 14 patients with CD and 13 with UC. Twelve 

of the 27 patients were in relapse, while 15 patients were in remission during the AP episode. Nine patients were 

identified with IS and 17 with NIS treatment. Between the patients with IBD and without IBD, body mass index 

was significantly lower in the IBD population (p=0.001). (Supplementary Figure 2) The baseline clinical features 

of IBD at the time of AP are summarized in Table 1. B. 
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Table 1.A Baseline characteristics of the inflammatory bowel disease (IBD) and non-IBD groups 1 

Characteristics IBD patients (n = 27) non-IBD patients (n = 81) p-values 

Age, median (IQR) 42 (32-62.5) 42 (32-62.5) / 
Gender, male, n (%) 15 (55.6) 45 (55.6) / 
Drinking habits: drinker, n (%) 9 (33.3) 39 (48.2) p1=0.57; p2=0.17; p3=0.57 
Smoking habits: smoker, n (%) 9 (33.3) 24 (29.6) p1=1.00; p2=1.00; p3=0.35 

Aetiology of acute pancreatitis, 
n (%) 

Alcohol 1 (3.7) 14 (17.3) 

/ 

Biliary 5 (18.5) 36 (44.4) 

Drug induced 8 (29.6) 0 (0.0) 

Combined 0 (0.0) 9 (11.1) 

Hypertriglyceridemia 0 (0.0) 3 (3.7) 

Idiopathic 7 (25.9) 16 (19.8) 

Other 6 (22.2) 3 (3.7) 

Severity of acute pancreatitis, n 
(%) 

Mild 24 (88.9) 
3 (11.1) 
0 (0.0) 

60 (74.0) 
20 (24.7) 
 1 (1.2) 

p1=0.69; p2=0.06; p3=0.48 Moderate 
Severe 

Laboratory parameters, 
median (IQR) 

Amylase 579 (317.5-1028.5) 
1349 (914-1995) 

243.50 (180-311.5) 

701 (268-1536) 
1439 (600.3-3419.8) 

268 (225.5-338.3) 

p1=0.53; p2=0.68; p3=0.1 
Lipase p1=0.89; p2=0.81; p3=0.6 
Platelets p1=0.33; p2=0.40; p3=0.6 

 2 

IBD: inflammatory bowel disease 3 
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Table 1.B Baseline characteristics of IBD patients 4 

Characteristics IBD patients (n = 27) 

Type of IBD, n (%) 
CD 14 (51.9) 

13 (48.1) UC 

Disease localization  
(Montreal classification), n (%) 

CD 
ileum 7 (53.8) 

4 (30.8) 
2 (15.4) 
4 (36.4) 
4 (36.4) 
3 (27.2) 

ileocolonic 
colon 

UC 
left sided colitis 
proctitis 
pancolitis 

IBD treatment, n (%) 

Azathioprine 
Biological therapy 
5-ASA 
Steroid 

5 (19.2) 
1 (3.9) 

20 (76.9) 
6 (23.0) 

Immunosuppressed patients, n (%) 9 (34.6) 

 

Azathioprine 
Steroid 
Azathioprine + steroid 
Azathioprine + biological therapy 

3 (33.3) 
4 (44.4) 
1 (11.1) 
1 (11.1) 

Activity of IBD, n (%) 
Patient in remission 15 (55.6) 

12 (44.4) Patient in relapse 
Previous intestinal surgery, n (%) 4 (15.4) 
Comorbidities, n (%) 17 (62.9) 
Concomitant treatments, n (%) 18 (66.7) 

 5 

IBD: inflammatory bowel disease; CD: Crohn’s disease, UC: ulcerative colitis 6 
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Main results of prognostic parameters 

Eight parameters (on-admission CRP, WBC, and serum creatinine, BISAP, smoking and drinking habits, imaging 

results of the pancreas, presence of ascites) were examined to investigate any difference between AP patients with 

or without IBD and between subgroups of the IBD population. Due to the high proportion of missing data, 

procalcitonin levels could not be examined. Of the 27 patients with IBD, procalcitonin was measured in only nine 

patients on admission, with a mean of 0.107 ng/ml (min-max: 0.02-0.29). 

None of the laboratory parameters of prognostic factors showed significant differences between IBD and 

non-IBD cases (CRP: p=0.297; WBC: p=0.538; serum creatinine: p=0.794). (Figure 2. A-C) No differences were 

observed between the two groups in BISAP scores, pancreatic structure, or the presence of ascites (BISAP: 

p=0.832; pancreas structure: p=1.000; ascites p=0.203). (Figure 2. D-F) Almost the same proportion of patients 

from the two groups had BISAP 0 and 1 at diagnosis (56.2% vs. 52.4% and 37.5% vs. 28.6%, respectively), but 

fewer patients from the IBD group had BISAP 2 (6.2% vs. 14.3%). BISAP 3 occurred only in the IBD group 

(4.8%), and no BISAP 4 and 5 were observed. The rate of current alcohol consumption and smoking showed no 

differences either (33.3% vs. 48.1%; p=0.263, and 33.3% vs. 29.6%; p=0.810, respectively). (Supplementary 

Table 2) 

On admission, WBC levels in NIS patients were significantly lower than IS patients. (p=0.007) 

(Supplementary Figure 3) Further prognostic parameters analysed did not show significant differences between 

subgroups of patients with IBD. See other results detailed in Supplementary Table 2. 

 

Main results of the severity indicators 

Six parameters (LOH, peak level of CRP and WBC, severity, local and systemic complications) were analysed to 

reveal differences between groups. None of the patients with IBD and AP died during follow-up, and none of the 

IBD patients were treated in the intensive care unit for AP; thus, mortality and intensive care treatment were not 

included in the analyses. 

LOH (p=0.677) and peak levels of CRP (p=0.239) and WBC (p=0.432) did not show significant 

differences between the IBD and non-IBD populations. (Figure 3. A-C) There was no significant change in the 

severity of AP (p=0.384). However, the rate of moderate and severe cases was higher in the non-IBD group (mild: 

89% vs. 74%, moderate: 11% vs. 24.7%, and severe: 0% vs. 1.2%). (Figure 3.D) None of the local or systemic 
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complications of AP showed a significant alteration between the groups examined (p=0.790 and p=0.328, 

respectively). (Figure 3. E-F, Supplementary table 2)  

 The three different IBD subgroup analyses demonstrated no significant alteration in the severity 

indicators. (Supplementary Table 3) 

 

Inpatient treatment 

Of the 27 cases in the IBD group, eight drug-induced AP were registered. The putative aetiological factors, 

azathioprine in three, and 5-aminosalicylic acids in five AP episodes, were stopped immediately. 

Antibiotic treatment and pain management were studied to establish differences between groups and 

subgroups. Antibiotic treatment showed no significant differences (46.2% vs. 40.0%; p=0.642), but significantly 

more patients from the non-IBD group required analgesics than patients in the IBD group (55.6% vs. 80.6%; 

p=0.020). (Figure 4. A-B) 

Antibiotic use was significantly higher in the IS group compared to the NIS group (p=0.017), although a 

clear indication (e.g., fistula or abscess) was not present. At the same time, there was no significant difference in 

antibiotic use between CD vs. UC and between patients with active or inactive disease. (Figure 5, Supplementary 

Table 3) No significant differences were found in antibiotics or analgesics use between patients with CD or UC 

and patients with active or inactive disease. (Supplementary Table 3)  
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Discussion 

IBD is a chronic gastrointestinal condition characterized by intermitting relapsing and remitting patterns and the 

potential for extraintestinal manifestations. Due to the increasing incidence of IBD,2 several cases of AP have been 

reported in association with IBD worldwide.3,7 Since the association was first described in 1950, a number of 

strong correlations have been revealed. The most common aetiological factors for AP in patients with IBD are 

choledocholithiasis and IBD medications.9,11,12 Appropriate treatment of AP, especially drug-induced pancreatitis 

in patients with IBD is crucial to avoid further complications and relapse after drug-withdrawal. 

In this present study, we evaluated a cohort of patients with IBD in the Hungarian Acute Pancreatitis 

Registry and assessed in detail the differences of AP in patients with and without IBD. Due to the heterogeneity 

of aetiology, these factors were not evaluated and compared between groups. Although type 2 autoimmune 

pancreatitis can occur in association with IBD, this aetiology was not observed in our small cohort. 

Firstly, several prognostic factors examined in our cohort did not reveal significant differences between 

AP patients with or without IBD. Our results are in line with the results of Jasdanwala et al., where the severity 

and prognosis of AP in patients with CD did not differ from the general population.20 While, in other studies, the 

incidence of AP was higher in patients with CD,12,26,44 nearly the same number of patients with CD or UC with the 

same characteristics of AP were registered in our cohort. Similar to the literature data, no differences in smoking 

and drinking habits were observed between our cohort's IBD and non-IBD populations.13 The relationship between 

AP and disease activity remains questionable, as this previously released issue could not be confirmed in our 

cohort.12 Although WBC levels were significantly higher in the IS subgroup than the NIS group, this difference 

was likely due to the low number of patients involved (alpha type error). 

Secondly, various factors characterizing the severity of AP were examined, where no significant 

differences were found between groups and subgroups. In accordance with the literature data, the majority of AP 

cases from the IBD population were mild, with a small percentage being moderately severe.12,20,30 No systemic 

complication was observed in our cohort, as in cases of mild to moderate AP, sterile inflammation remains in the 

pancreas.25 No mortality was observed in IBD patients. As Alexoff et al. had previously reported, we found no 

longer hospital stays in patients with IBD and AP.26 

Thirdly, the need for analgesia was significantly lower in the IBD population; we hypothesize that chronic 

illnesses may result in a higher pain tolerance threshold. Antibiotic use was significantly higher in the IS group 

than in the NIS group of patients with IBD. WBC counts on admission were significantly higher in the IS group, 
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but any parameter indicating a more severe form of pancreatitis or signs of IBD relapse cannot explain this clinical 

decision. We hypothesize that increased caution in patients taking IS may contribute to this significantly higher 

antibiotic use. In a review, Fousekis et al. stated that treatment of AP should not be different in patients with 

different comorbidities.6 In laboratory or clinically unjustified cases, unreasonable drug therapy should be 

considered to reduce hospital costs, as the treatment of both AP and IBD is associated with high health care costs.26 

Moreover, unwarranted antibiotic therapy in IBD can lead to dysbiosis, which can cause acute flare-ups or affect 

the subsequent disease course of IBD.  

According to the previous reviews, treatment of AP should not be modified in patients with IBD unless a 

disease flare-up coincides.6,9 Treatment of moderate to severe AP in the setting of a flare of IBD may be challenging 

due to the conflicting literature on the effects of steroids on AP. According to Ramos et al., steroids may increase 

the risk of pancreatic necrosis and fluid collection.9 In contrast, a recent meta-analysis revealed that steroid therapy 

does not worsen but improvs the outcome of severe AP.45 In the case of flare-up of IBD, in addition to the known 

treatment of AP, the use of biologics instead of steroids, especially infliximab, has been considered.6 

Although, ongoing concomitant treatment of IBD should not be stopped to avoid intestinal complications 

or flare-ups, but in cases where the IBD drug used is the putative aetiology of AP, immediate discontinuation is 

recommended because the generally mild, drug-induced AP responds rapidly to drug withdrawal.12,29 Due to the 

high risk of recurrence of proven azathioprine or mercaptopurine induced AP, rechallenge of these drugs is 

contraindicated even at low doses.46,47 A possible secondary expert opinion of the previously suspected triggering 

etiological factor may be necessary in the case of a chronic condition requiring drug treatment before the 

withdrawal of effective therapy. 

Our present study has several strengths. This prospective cohort study collected daily clinical data with 

standardized question forms, thus minimizing information bias. Due to the study design, the changes between 

diagnosis and discharge provided better evidence of the results. We analysed the cohort's main epidemiological 

and outcome parameters compared to the whole cohort to minimize selection bias. Exactly matched control 

selection was used to compensate for the possible biases resulting from the small number of IBD cases. 

Our cohort analysis has several limitations that suggest a careful interpretation of the results. As with 

most other cohort analyses, our clinical research question was defined post hoc, so not all aspects of AP-IBD could 

be investigated. The validity of our evaluation and results may be impaired by the small sample size of IBD 

patients. In addition to the small sample size, a lack of data allowed no further analyses. Patients excluded due to 
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missing final reports may contribute to selection bias. Furthermore, the analyses of the IBD subgroups were not 

feasible in the case-control design due to the low number of cases. There was a considerable variation in the 

aetiology of AP, so subgroup analyses based on this and further analyses of how aetiology may impact the course 

of AP were not feasible in the present study.  
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Conclusion 

In summary, our results did not confirm any differences in the prognosis and severity of AP between patients with 

IBD and the general AP population, regardless of disease type and activity.3 Overuse of antibiotics was observed 

in patients on immunosuppressive therapy, probably due to elevated levels of on admission WBC, platelet, and 

peak WBC counts. Based on our previous cohort analysis,48 in agreement with the F17–18 recommendations in 

the IAP/APA guidelines,37 overuse of antibiotics in the treatment of AP should be avoided as there is no benefit. 

Due to the same severity and prognostic results observed in the IBD population, antibiotics are not required in IS 

patients. Our findings should be analysed in more extensive prospective cohort studies of patients with IBD, with 

different therapeutic regimens and disease activity.  
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Figure 1. Flowchart of patient selection 
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Figure 2 Main results of prognostic parameters between inflammatory bowel disease 

(IBD) vs. non-IBD groups 

A) C-reactive protein (CRP; p=0.297); B) white blood cells (WBC; p=0.538); C) serum 

creatinine (p=0.794); D) bedside index of severity in acute pancreatitis (BISAP; p=0.832); E) 

pancreas structure (p=1.000); F) ascites (p=0.203); G) alcohol consumption (p=0.263); H) 

smoking (p=0.810) 

N numbers (n) indicate the total number of cases in each group 

A) B) C) 

D) E) F) 

G) H) 
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Figure 3 Main results of severity indicators between inflammatory bowel disease 

(IBD) vs. non-IBD groups 

A) length of hospitalization (LOH, p=0.677); B) peak C-reactive protein (CRP, p=0.239); C) 

peak white blood cells (WBC, p=0.432); D) severity (p=0.384); E) local (p=0.790) and F) 

systemic (p=0.328) complications 

N numbers (n) indicate the total number of cases in each group 
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Figure 4 Main results of therapy received between inflammatory bowel disease (IBD) 

vs. non-IBD groups 

A) antibiotic (p=0.642); B) analgesic (p=0.020) treatment 

N numbers (n) indicate the total number of cases in each group 
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Figure 5 Main results of therapy received between patients on immunosuppressed 

and non-immunosuppressed therapy 

antibiotic management between IS and NIS patients, p=0.017 

N numbers (n) indicate the total number of cases in each group 
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Supplementary table 1.A Quality of data analyzed in inflammatory bowel disease (IBD) 

and non-IBD  

 EPIDEMIOLOGY, ETIOLOGY OVERALL UPLOADED DATA % 

1 Age 108 108 100 

2 Gender 108 108 100 

3 BMI 108 103 95 

4 Etiology 108 108 100 

5 Smoking habits 108 108 100 

6 Drinking habits 108 108 100 

 
Average uploaded data 
 
 

648 643 99 

 SYMPTOMS AND EXAMINATIONS ON ADMISSION OVERALL UPLOADED DATA % 

9 Imaging 108 98 91 

10 Imaging results: pancreatic structure 108 90 83 

11 Imaging results: ascites 108 76 70 

12 bedside index of severity in acute pancreatitis score (BISAP) 108 58 54 

 Average uploaded data 432 322 75 

     

 LABORATORY PARAMETERS  OVERALL UPLOADED DATA % 

13 Amylase 108 104 96 

14 Lipase 108 90 83 

15 Procalcitonin 108 32 30 

16 C-reactive protein 108 95 88 

17 Peak C-reactive protein 108 108 100 

18 White blood cell count 108 88 81 

19 Peak white blood cell count 108 107 99 

20 Platelets 108 84 77 

21 Creatinine 108 98 90 

 Average uploaded data 972 806 83 

     

 INPATIENT TREATMENT OVERALL UPLOADED DATA % 

22 Antibiotic treatment 108 91 84 

23 Analgesia 108 94 87 

24 Intensive care unit treatment 108 98 90 

       Average uploaded data        324    283                87 

 OUTCOMES OVERALL UPLOADED DATA % 

25 Local pancreatic complications 108 108 100 

26 Systemic pancreatic complications 108 108 100 

27 Length of hospitalization 108 108 100 

28 Severity (mild/moderately severe/severe) 108 108 100 

29 Mortality 108 108 100 

 Average uploaded data 540 540 100 

     

 TOTAL 2916 2594 89 
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Supplementary table 1.B Quality of data analysed in inflammatory bowel disease patient 

group 

 TYPE AND LOCALIZATION OF IBD OVERALL UPLOADED DATA % 

1 Type of IBD (CD or UC) 27 27 100 

2 CD localization 27 13 48 

3 UC localization 27 11 40 

 Average uploaded data 81 51 63 

     

 IBD MANAGEMENT AND DISEASE HYSTORY OVERALL UPLOADED DATA % 

4 Types of IBD medication 27 26 96 

5 Number of immunosuppressed patients 27 26 96 

6 Previous intestinal surgery 27 26 96 

7 Current disease activity 27 27 100 

 Average uploaded data 108 105 97 

     

 COMORBIDITIES OVERALL UPLOADED DATA % 

8 Other comorbidities 27 27 100 

9 Other drug treatment 27 27 100 

 Average uploaded data 54 54 100 

     

 TOTAL 243 210 86 

 

IBD: inflammatory bowel disease, CD: Crohn’s disease, UC: ulcerative colitis 

 

 

 

 



Supplementary table 2. Median and IQR values of the parameters analyzed 

 

 

 

 

 

 

 

 

 

 

IBD: inflammatory bowel disease; CRP: C-reactive protein; WBC: white blood cells; LOH: length of hospitalization 

  IBD patients matched controls 

p
ro

g
n

o
st

ic
 

p
a
ra

m
et

er
s CRP, median (IQR) 21.2 (8.2-36.9) 14.1 (4.9-39.2) 

WBC, median (IQR) 11.4 (8.6-16.8) 12.5 (9.3-16.4) 

serum creatinine, median (IQR) 78.5 (62.0-87.0) 73.5 (62.8-88.0) 
se

ve
ri

ty
 

in
d
ic

a
to

rs
 

 
LOH, median (IQR) 7.0 (5.0-12.0) 7.0 (5.0-10.0) 

peak CRP level, median (IQR) 49.8 (28.4-152.3) 86.7 (35.4-168.2) 

peak WBC level, median (IQR) 11.82 (9.6-18.9) 12.9 (11.2-17.8) 
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Supplementary table 3 Main results of prognostic parameters, severity indicators, and inpatient treatment in the inflammatory 

bowel disease subgroups analyzed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  IBD subgroups 

  CD vs. UC patients IS vs. NIS patients 
patients with active vs. 

inactive disease 
p
ro

g
n

o
st

ic
 p

a
ra

m
et

er
s 

CRP (p) 0.306 0.192 0.226 

WBC (p) 0.959 0.007 0.073 

serum creatinine (p) 0.608 0.137 0.027 

alcohol consumption (p) 0.695 0.098 0.683 

smoking (p) 1.000 1.000 1.000 

on admission pancreatic 

structure (p) 
0.688 1.000 1.000 

presence of ascites (p) 1.000 1.000 0.511 

BISAP (n) 

BISAP 0: 3 CD, 0 UC 

BISAP 1: 4 CD, 2 UC 

BISAP 2: 1 CD, 0 UC 

BISAP 0: 3 IS, 6 NIS 

BISAP 1: 1 IS, 5 NIS 

BISAP 2: 0 IS, 1 NIS 

BISAP 0: 0 active, 4 inactive 

BISAP 1: 2 active, 4 inactive 

BISAP 2: 0 active, 1 inactive 

se
ve

ri
ty

 

in
d

ic
a

to
rs

 

LOH (p) 0.807 0.301 0.694 

peak CRP level (p) 0.685 0.181 0.548 

peak WBC level (p) 0.650 0.051 0.256 

local complications (p) 1.000 0.591 0.342 

in
p
a
ti

en
t 

tr
e
a
tm

en
t 

antibiotic treatment (p) 0.713 0.017 0.113 

analgesic treatment (p) 1.000 0.429 1.000 

Supplementary Table 3



 

IBD: inflammatory bowel disease; CD: Crohn’s disease; UC: ulcerative colitis; IS: immunosuppressed; NIS: non-immunosuppressed; CRP: C-reactive 

protein; WBC: white blood cells; BISAP: bedside severity index of acute pancreatitis; LOH: length of hospitalization 

N numbers (n) indicate the total number of cases  

Statistically significance (p < 0.05) results are marked with bold 
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Supplementary Figure 1. Representativity analyses of enrolled patients (n = 2170) compared 

to the whole cohort (n = 2459) 

A) gender distribution of AP cases (p=0.7353); B) age distribution of AP cases in males and 

females (p=0.2621); C) severity distribution of AP cases (p=0.8710); D) mortality of AP cases in 

the different severity groups (p=0.8071); E) length of hospitalization of AP cases in the different 

severity groups (p=0.5114); F) etiology distribution of AP cases (p=0.7654) 

N numbers (n) indicate the total number of cases in each group 
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Supplementary figure 2 Body mass index results in the IBD and non-IBD populations 

body mass index (BMI; p=0.001) 

N numbers (n) indicate the total number of cases in each group 
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Supplementary figure 3  Main results of on-admisson white blood cell level between 

patients on immunosuppressed and non-immunosuppressed 

therapy 

white blood cells (WBC, p=0.007) 

N numbers (n) indicate the total number of cases in each group 
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List of abbreviations 

AP  acute pancreatitis 

BISAP  bedside index of severity in acute pancreatitis 

CRP  C-reactive protein 

CD  Crohn's disease 

IAP   International Association of Pancreatology 

APA  American Pancreatic Association 

IBD  inflammatory bowel disease 

IS  immunosuppressed 

IQR   interquartile range 

LOH  length of hospitalization 

NIS  non-immunosuppressed 

RR  relative risk 

SD  standard deviation 

UC  ulcerative colitis 

WBC  white blood cells  
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Abstract 

Objective and aims: Acute pancreatitis in inflammatory bowel disease occurs mainly as an extraintestinal 

manifestation or a side effect of medications. We aimed to investigate the prognostic factors and severity indicators 

of acute pancreatitis and the treatment of patients with both diseases. 

Design: We performed a matched case-control registry analysis of a multicentre, prospective, international acute 

pancreatitis registry. Patients with both diseases were matched to patients with acute pancreatitis only in a 1:3 ratio 

by age and gender. Subgroup analyses were also carried out based on disease type, activity, and treatment of 

inflammatory bowel disease.  

Results: No difference in prognostic factors (laboratory parameters, bedside index of severity in acute pancreatitis, 

imaging results) and outcomes of acute pancreatitis (length of hospitalization, severity, and local or systemic 

complications) were detected between groups. Significantly lower analgesic use was observed in the inflammatory 

bowel disease population. Antibiotic use during acute pancreatitis was significantly more common in the 

immunosuppressed group than in the non-immunosuppressed group (p=0.017). However, none of the prognostic 

parameters or the severity indicators showed a significant difference between any subgroup of patients with 

inflammatory bowel disease. 

Conclusion: No significant differences in the prognosis and severity of acute pancreatitis could be detected 

between patients with both diseases and with pancreatitis only. The need for different acute pancreatitis 

management is not justified in the coexistence of inflammatory bowel disease, and antibiotic overuse should be 

avoided. 

Keywords: acute pancreatitis, inflammatory bowel disease, antibiotics, disease management  
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What is already known on this topic 

- the courses and therapy of acute pancreatitis in patients with inflammatory bowel disease do not differ 

from the general population 

- the acute inflammation of the pancreas may complicate the course of inflammatory bowel disease 

- prompt identification of the aetiology and management of pancreatitis is essential to avoid further 

complications in both pancreatitis and inflammatory bowel disease 

What this study adds 

- the prognostic parameters of acute pancreatitis did not differ between patients with or without 

inflammatory bowel disease 

- severity parameters of acute pancreatitis did not show significant differences between patients with or 

without inflammatory bowel disease 

- the need for analgesia was significantly lower in patients with both diseases, and the antibiotic use was 

significantly higher in the immunosuppressed subgroups of patients with inflammatory bowel disease 

How this study might affect research, practice or policy  

- overuse of antibiotics in the treatment of acute pancreatitis should be avoided as there is no benefit 

- antibiotics are not required in immunosuppressed patients with inflammatory bowel disease 

- our findings should be analysed in more extensive prospective cohort studies of patients with IBD, with 

different therapeutic regimens and disease activity.  
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Introduction 

Inflammatory bowel diseases (IBD), comprising ulcerative colitis (UC) and Crohn's disease (CD), are chronic 

gastrointestinal conditions characterized by relapsing and remitting patterns. Various extraintestinal manifestations 

with 6 to 47% frequency may also occur, such as arthropathies, erythema nodosum, episcleritis, primary sclerosing 

cholangitis, and, less frequently, lung, heart, or pancreatic involvement.1 Due to the increasing incidence of IBD,2 

disease-related complications, e.g., pancreatic manifestations, will also occur more frequently.3 Possible 

pathological changes in the pancreas can range from innocent elevation of pancreatic enzymes to more severe 

disorders,4 such as acute, chronic, autoimmune pancreatitis, and exocrine dysfunction.5,6 In a recent meta-analysis 

by Pedersen et al., patients with CD had a higher incidence of acute pancreatitis (AP) than those with UC, but both 

were higher than the general population (relative risk [RR]=3.62, 95%CI: 2.99-4.38, p=0.001; RR=2.24, 95%CI: 

1.85-2.71, p=0.001, respectively).7 

 The first association between IBD and AP was reported by Ball et al., in 1950, in an autopsy study.8 

Further studies have since reported strong associations between IBD and AP.9 To date, several possible correlations 

between IBD and AP have been investigated,3 including AP as an extraintestinal manifestation and the effect of 

various IBD drugs,10 as well as well-known general etiological factors of AP.9 According to the literature, the most 

common causes of AP in patients with IBD are choledocholithiasis and drugs.9,11,12 Drugs are classified into 

definite, probable, and questionable categories based on their ability to induce AP.13 Among the medications used 

in patients with IBD, 5-aminosalicylic acids14,15 and azathioprine were associated definitely,12,16-19 while 

metronidazole and corticosteroids were found probably to be associated with drug-induced AP.6,20 Although 

corticosteroids are listed as possible causes of AP; a recent meta-analysis has shown the potential benefits of 

steroids in the coexistence of severe AP and IBD flares.21 In addition, combination therapy with tumor necrosis 

factor-α inhibitors appears to be associated with a reduced risk of AP in patients taking mesalamine, thiopurines, 

or both.22 In contrast to the potential benefits of tumor necrosis factor-α inhibitors, another biological agent, 

vedolizumab, may be associated with an increased risk of AP in adults and children.23,24 

 To the best of our knowledge, the courses and therapy of AP in patients with IBD do not differ from the 

general population.3,6 However, the acute inflammation of the pancreas may complicate the course of IBD, so 

prompt identification of the aetiology and management of pancreatitis is essential to avoid further complications 

in both pancreatitis and IBD.6,25 Proper management of AP and IBD is necessary to minimize the length of 
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hospitalization (LOH), thereby also reducing the economic burden.26-28 In case of suspicion of drug-induced AP, 

withdrawal of the drug is mandatory.6  

Because of the increased incidence and heterogeneous etiological factors of AP in patients with IBD, 

several studies12,24,25,29-31 and reviews evaluated their association from different perspectives.3,9,20,32,33 However, a 

pancreatic registry has never been used to analyse the characteristics of AP in patients with IBD and to correlate 

the clinical parameters of AP between patients with or without IBD. In the present study, we collected information 

from the Hungarian Acute Pancreatitis Registry on patients with both AP and IBD and analysed their data 

compared to the AP population without IBD and in subgroups of IBD. We aimed to investigate differences in 

prognostic factors, severity indicators, and drug use between patients with AP or those with co-existing AP and 

IBD.  
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Methods 

The Hungarian Acute Pancreatitis Registry received ethical approval from the Scientific and Research Ethics 

Committee of the Medical Research Council (22254e1/2012/EKU) in 2012, and all patients analysed provided 

written informed consent. In the registry, a four-tier quality control system was applied to ensure data quality, 

described in detail in a previous publication from the registry.34,35 The study protocol conforms to the ethical 

guidelines of the Declaration of Helsinki updated in 2013 as reflected in a prior approval by the institution's human 

research committee. This cohort study follows the STROBE statement for observational cohort studies.36 

 

Design, setting, and participants 

Adult patients (over 18 years of age) with AP were consecutively involved in this international, multicentre 

Hungarian Acute Pancreatitis Registry operated by the Hungarian Pancreatic Study Group (HPSG) between 2012 

and 2020. Registry-based, exact-matched cohort analyses were performed from a database of 2,459 patients at a 

1:3 match ratio. The IBD subjects were patients with both AP and IBD, and the non-IBD ones were patients with 

AP without IBD. Non-IBD subjects were selected based on exact gender and age data compared to IBD 

participants. The nationality of patients in both groups was Hungarian. 

 

Data sources and outcomes 

Diagnoses of AP and IBD were made according to current guidelines of the International Association of 

Pancreatology/American Pancreatic Association (IAP/APA), which states that AP requires two of the following 

three criteria: lipase or amylase levels three times the upper limit of normal, physical symptoms consistent with 

pancreatitis, and imaging findings. The European Crohn's and Colitis Organisation, and the European Society of 

Gastrointestinal and Abdominal Radiology. 37,38 

Patients were followed daily during their hospitalization for AP, and their detailed data were collected 

into an electronic database (e.g., baseline demographics, disease characteristics, and outcome variables). 

Additional information on IBD was collected from the hospitals' electronic medical records. Disease activity was 

determined by the Crohn's disease activity index (CDAI) for CD and the Mayo score for UC at the time of 

admission with AP.39,40 Based on the pharmacological treatment of IBD used during the AP episode, patients were 
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classified as immunosuppressed (IS; intravenous or oral steroids, immunomodulatory, and biological therapy) and 

non-immunosuppressed (NIS; rectal steroid, budesonide, 5-aminosalicylic acids) patients.  

From the electronic database, 29 variables of each AP case and additional 9 variables representing IBD 

were collected in our cohort. (Supplementary Table 1. A, B) The severity of AP, local complications, and organ 

failure were categorized according to the modified Atlanta criteria.41  

Our outcomes included the examination of prognostic parameters of AP in the IBD and non-IBD patient 

groups (laboratory parameters [on admission C-reactive protein /CRP/, white blood cells /WBC/, creatinine, 

procalcitonin] and imaging results [abnormal pancreatic structure, ascites], bedside index of severity in acute 

pancreatitis /BISAP/, smoking and drinking habits),42 severity indicators (severity, mortality, LOH, local and 

systemic complications, peak level of CRP and WBC, intensive care treatment), and applied therapy during 

hospital stay (need for antibiotics, analgesics). 

 

Study size and statistical analyses 

A total of 2,459 AP cases were collected prospectively with daily follow-up in the registry. 2,170 discharge files 

were uploaded and read by DD and PS to avoid information bias, check comorbidities, and search for missing 

information about IBD. Patients were followed up until the end of their hospitalization. Patients were excluded 

from the corresponding analyses in the case of missing data. 

Before the detailed analyses, representativeness analyses were performed to investigate selection bias. 

Descriptive statistics on cohort characteristics were also carried out. Central tendencies (median and mean) and 

measures of dispersion (interquartile range [IQR] standard deviation [SD], range) were calculated for continuous 

variables, whereas incidence was determined for categorical ones. Below, the median with IQR is used because of 

the non-normal distribution of the data. The control subjects were precisely matched by gender and age in a 1:3 

ratio. Firstly, all statistical analyses comparing IBD and non-IBD populations were performed with the controls 

randomly selected in a 1:1 ratio to obtain detailed results with p values. In case of missing data, the participant 

was excluded from that specific analysis. 

Secondly, subgroups of IBD were compared as well, based on disease type (CD vs. UC), 

immunosuppression therapy (IS vs. NIS), and disease activity (clinical relapse vs. clinical remission).  
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Depending on the data distribution, Wilcoxon-Mann-Whitney was used for the continuous variables and 

Fisher's exact test or the chi-square test for the categorical ones. A p-value less than 0.05 (< 0.05) was defined as 

statistical significance. All calculations were performed with R statistical language (R version 4.1.0, R Core Team, 

Vienna, Austria, 2021).43  
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Results 

Study population  

Of the 2,459 enrolled patients with AP, 289 were excluded due to missing final reports. Further investigations 

were performed on 2,170 patients. The representativeness analysis demonstrated that our cohort presents the same 

epidemiological (age, gender, body mass index, aetiology) and major outcome distribution (severity, mortality, 

LOH) as the total cohort. Thus, our cohort population describes a general AP population. (Supplementary Figure 

1) 

A detailed review of 2,170 final medical AP records confirmed 27 cases of IBD as an IBD population. 

(Figure 1) The non-IBD population without the diagnosis of IBD was precisely matched by age and sex from the 

Hungarian Acute Pancreatitis Registry (n=81). All patients were followed until discharge. The patients involved 

may have had other comorbidities; they were not involved in the description and analysis due to their significant 

variances. The baseline characteristics of the IBD and non-IBD groups are summarized in Table 1. A. Twenty-

nine AP episodes were diagnosed in 27 patients with IBD, including 14 patients with CD and 13 with UC. Twelve 

of the 27 patients were in relapse, while 15 patients were in remission during the AP episode. Nine patients were 

identified with IS and 17 with NIS treatment. Between the patients with IBD and without IBD, body mass index 

was significantly lower in the IBD population (p=0.001). (Supplementary Figure 2) The baseline clinical features 

of IBD at the time of AP are summarized in Table 1. B. 
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Table 1.A Baseline characteristics of the inflammatory bowel disease (IBD) and non-IBD groups 1 

Characteristics IBD patients (n = 27) non-IBD patients (n = 81) p-values 

Age, median (IQR) 42 (32-62.5) 42 (32-62.5) / 
Gender, male, n (%) 15 (55.6) 45 (55.6) / 
Drinking habits: drinker, n (%) 9 (33.3) 39 (48.2) p1=0.57; p2=0.17; p3=0.57 
Smoking habits: smoker, n (%) 9 (33.3) 24 (29.6) p1=1.00; p2=1.00; p3=0.35 

Aetiology of acute pancreatitis, 
n (%) 

Alcohol 1 (3.7) 14 (17.3) 

/ 

Biliary 5 (18.5) 36 (44.4) 

Drug induced 8 (29.6) 0 (0.0) 

Combined 0 (0.0) 9 (11.1) 

Hypertriglyceridemia 0 (0.0) 3 (3.7) 

Idiopathic 7 (25.9) 16 (19.8) 

Other 6 (22.2) 3 (3.7) 

Severity of acute pancreatitis, n 
(%) 

Mild 24 (88.9) 
3 (11.1) 
0 (0.0) 

60 (74.0) 
20 (24.7) 
 1 (1.2) 

p1=0.69; p2=0.06; p3=0.48 Moderate 
Severe 

Laboratory parameters, 
median (IQR) 

Amylase 579 (317.5-1028.5) 
1349 (914-1995) 

243.50 (180-311.5) 

701 (268-1536) 
1439 (600.3-3419.8) 

268 (225.5-338.3) 

p1=0.53; p2=0.68; p3=0.1 
Lipase p1=0.89; p2=0.81; p3=0.6 
Platelets p1=0.33; p2=0.40; p3=0.6 

 2 

IBD: inflammatory bowel disease 3 
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Table 1.B Baseline characteristics of IBD patients 4 

Characteristics IBD patients (n = 27) 

Type of IBD, n (%) 
CD 14 (51.9) 

13 (48.1) UC 

Disease localization  
(Montreal classification), n (%) 

CD 
ileum 7 (53.8) 

4 (30.8) 
2 (15.4) 
4 (36.4) 
4 (36.4) 
3 (27.2) 

ileocolonic 
colon 

UC 
left sided colitis 
proctitis 
pancolitis 

IBD treatment, n (%) 

Azathioprine 
Biological therapy 
5-ASA 
Steroid 

5 (19.2) 
1 (3.9) 

20 (76.9) 
6 (23.0) 

Immunosuppressed patients, n (%) 9 (34.6) 

 

Azathioprine 
Steroid 
Azathioprine + steroid 
Azathioprine + biological therapy 

3 (33.3) 
4 (44.4) 
1 (11.1) 
1 (11.1) 

Activity of IBD, n (%) 
Patient in remission 15 (55.6) 

12 (44.4) Patient in relapse 
Previous intestinal surgery, n (%) 4 (15.4) 
Comorbidities, n (%) 17 (62.9) 
Concomitant treatments, n (%) 18 (66.7) 

 5 

IBD: inflammatory bowel disease; CD: Crohn’s disease, UC: ulcerative colitis 6 
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Main results of prognostic parameters 

Eight parameters (on-admission CRP, WBC, and serum creatinine, BISAP, smoking and drinking habits, imaging 

results of the pancreas, presence of ascites) were examined to investigate any difference between AP patients with 

or without IBD and between subgroups of the IBD population. Due to the high proportion of missing data, 

procalcitonin levels could not be examined. Of the 27 patients with IBD, procalcitonin was measured in only nine 

patients on admission, with a mean of 0.107 ng/ml (min-max: 0.02-0.29). 

None of the laboratory parameters of prognostic factors showed significant differences between IBD and 

non-IBD cases (CRP: p=0.297; WBC: p=0.538; serum creatinine: p=0.794). (Figure 2. A-C) No differences were 

observed between the two groups in BISAP scores, pancreatic structure, or the presence of ascites (BISAP: 

p=0.832; pancreas structure: p=1.000; ascites p=0.203). (Figure 2. D-F) Almost the same proportion of patients 

from the two groups had BISAP 0 and 1 at diagnosis (56.2% vs. 52.4% and 37.5% vs. 28.6%, respectively), but 

fewer patients from the IBD group had BISAP 2 (6.2% vs. 14.3%). BISAP 3 occurred only in the IBD group 

(4.8%), and no BISAP 4 and 5 were observed. The rate of current alcohol consumption and smoking showed no 

differences either (33.3% vs. 48.1%; p=0.263, and 33.3% vs. 29.6%; p=0.810, respectively). (Supplementary 

Table 2) 

On admission, WBC levels in NIS patients were significantly lower than IS patients. (p=0.007) 

(Supplementary Figure 3) Further prognostic parameters analysed did not show significant differences between 

subgroups of patients with IBD. See other results detailed in Supplementary Table 2. 

 

Main results of the severity indicators 

Six parameters (LOH, peak level of CRP and WBC, severity, local and systemic complications) were analysed to 

reveal differences between groups. None of the patients with IBD and AP died during follow-up, and none of the 

IBD patients were treated in the intensive care unit for AP; thus, mortality and intensive care treatment were not 

included in the analyses. 

LOH (p=0.677) and peak levels of CRP (p=0.239) and WBC (p=0.432) did not show significant 

differences between the IBD and non-IBD populations. (Figure 3. A-C) There was no significant change in the 

severity of AP (p=0.384). However, the rate of moderate and severe cases was higher in the non-IBD group (mild: 

89% vs. 74%, moderate: 11% vs. 24.7%, and severe: 0% vs. 1.2%). (Figure 3.D) None of the local or systemic 
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complications of AP showed a significant alteration between the groups examined (p=0.790 and p=0.328, 

respectively). (Figure 3. E-F, Supplementary table 2)  

 The three different IBD subgroup analyses demonstrated no significant alteration in the severity 

indicators. (Supplementary Table 3) 

 

Inpatient treatment 

Of the 27 cases in the IBD group, eight drug-induced AP were registered. The putative aetiological factors, 

azathioprine in three, and 5-aminosalicylic acids in five AP episodes, were stopped immediately. 

Antibiotic treatment and pain management were studied to establish differences between groups and 

subgroups. Antibiotic treatment showed no significant differences (46.2% vs. 40.0%; p=0.642), but significantly 

more patients from the non-IBD group required analgesics than patients in the IBD group (55.6% vs. 80.6%; 

p=0.020). (Figure 4. A-B) 

Antibiotic use was significantly higher in the IS group compared to the NIS group (p=0.017), although a 

clear indication (e.g., fistula or abscess) was not present. At the same time, there was no significant difference in 

antibiotic use between CD vs. UC and between patients with active or inactive disease. (Figure 5, Supplementary 

Table 3) No significant differences were found in antibiotics or analgesics use between patients with CD or UC 

and patients with active or inactive disease. (Supplementary Table 3)  
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Discussion 

IBD is a chronic gastrointestinal condition characterized by intermitting relapsing and remitting patterns and the 

potential for extraintestinal manifestations. Due to the increasing incidence of IBD,2 several cases of AP have been 

reported in association with IBD worldwide.3,7 Since the association was first described in 1950, a number of 

strong correlations have been revealed. The most common aetiological factors for AP in patients with IBD are 

choledocholithiasis and IBD medications.9,11,12 Appropriate treatment of AP, especially drug-induced pancreatitis 

in patients with IBD is crucial to avoid further complications and relapse after drug-withdrawal. 

In this present study, we evaluated a cohort of patients with IBD in the Hungarian Acute Pancreatitis 

Registry and assessed in detail the differences of AP in patients with and without IBD. Due to the heterogeneity 

of aetiology, these factors were not evaluated and compared between groups. Although type 2 autoimmune 

pancreatitis can occur in association with IBD, this aetiology was not observed in our small cohort. 

Firstly, several prognostic factors examined in our cohort did not reveal significant differences between 

AP patients with or without IBD. Our results are in line with the results of Jasdanwala et al., where the severity 

and prognosis of AP in patients with CD did not differ from the general population.20 While, in other studies, the 

incidence of AP was higher in patients with CD,12,26,44 nearly the same number of patients with CD or UC with the 

same characteristics of AP were registered in our cohort. Similar to the literature data, no differences in smoking 

and drinking habits were observed between our cohort's IBD and non-IBD populations.13 The relationship between 

AP and disease activity remains questionable, as this previously released issue could not be confirmed in our 

cohort.12 Although WBC levels were significantly higher in the IS subgroup than the NIS group, this difference 

was likely due to the low number of patients involved (alpha type error). 

Secondly, various factors characterizing the severity of AP were examined, where no significant 

differences were found between groups and subgroups. In accordance with the literature data, the majority of AP 

cases from the IBD population were mild, with a small percentage being moderately severe.12,20,30 No systemic 

complication was observed in our cohort, as in cases of mild to moderate AP, sterile inflammation remains in the 

pancreas.25 No mortality was observed in IBD patients. As Alexoff et al. had previously reported, we found no 

longer hospital stays in patients with IBD and AP.26 

Thirdly, the need for analgesia was significantly lower in the IBD population; we hypothesize that chronic 

illnesses may result in a higher pain tolerance threshold. Antibiotic use was significantly higher in the IS group 

than in the NIS group of patients with IBD. WBC counts on admission were significantly higher in the IS group, 
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but any parameter indicating a more severe form of pancreatitis or signs of IBD relapse cannot explain this clinical 

decision. We hypothesize that increased caution in patients taking IS may contribute to this significantly higher 

antibiotic use. In a review, Fousekis et al. stated that treatment of AP should not be different in patients with 

different comorbidities.6 In laboratory or clinically unjustified cases, unreasonable drug therapy should be 

considered to reduce hospital costs, as the treatment of both AP and IBD is associated with high health care costs.26 

Moreover, unwarranted antibiotic therapy in IBD can lead to dysbiosis, which can cause acute flare-ups or affect 

the subsequent disease course of IBD.  

According to the previous reviews, treatment of AP should not be modified in patients with IBD unless a 

disease flare-up coincides.6,9 Treatment of moderate to severe AP in the setting of a flare of IBD may be challenging 

due to the conflicting literature on the effects of steroids on AP. According to Ramos et al., steroids may increase 

the risk of pancreatic necrosis and fluid collection.9 In contrast, a recent meta-analysis revealed that steroid therapy 

does not worsen but improvs the outcome of severe AP.45 In the case of flare-up of IBD, in addition to the known 

treatment of AP, the use of biologics instead of steroids, especially infliximab, has been considered.6 

Although, ongoing concomitant treatment of IBD should not be stopped to avoid intestinal complications 

or flare-ups, but in cases where the IBD drug used is the putative aetiology of AP, immediate discontinuation is 

recommended because the generally mild, drug-induced AP responds rapidly to drug withdrawal.12,29 Due to the 

high risk of recurrence of proven azathioprine or mercaptopurine induced AP, rechallenge of these drugs is 

contraindicated even at low doses.46,47 A possible secondary expert opinion of the previously suspected triggering 

etiological factor may be necessary in the case of a chronic condition requiring drug treatment before the 

withdrawal of effective therapy. 

Our present study has several strengths. This prospective cohort study collected daily clinical data with 

standardized question forms, thus minimizing information bias. Due to the study design, the changes between 

diagnosis and discharge provided better evidence of the results. We analysed the cohort's main epidemiological 

and outcome parameters compared to the whole cohort to minimize selection bias. Exactly matched control 

selection was used to compensate for the possible biases resulting from the small number of IBD cases. 

Our cohort analysis has several limitations that suggest a careful interpretation of the results. As with 

most other cohort analyses, our clinical research question was defined post hoc, so not all aspects of AP-IBD could 

be investigated. The validity of our evaluation and results may be impaired by the small sample size of IBD 

patients. In addition to the small sample size, a lack of data allowed no further analyses. Patients excluded due to 
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missing final reports may contribute to selection bias. Furthermore, the analyses of the IBD subgroups were not 

feasible in the case-control design due to the low number of cases. There was a considerable variation in the 

aetiology of AP, so subgroup analyses based on this and further analyses of how aetiology may impact the course 

of AP were not feasible in the present study.  
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Conclusion 

In summary, our results did not confirm any differences in the prognosis and severity of AP between patients with 

IBD and the general AP population, regardless of disease type and activity.3 Overuse of antibiotics was observed 

in patients on immunosuppressive therapy, probably due to elevated levels of on admission WBC, platelet, and 

peak WBC counts. Based on our previous cohort analysis,48 in agreement with the F17–18 recommendations in 

the IAP/APA guidelines,37 overuse of antibiotics in the treatment of AP should be avoided as there is no benefit. 

Due to the same severity and prognostic results observed in the IBD population, antibiotics are not required in IS 

patients. Our findings should be analysed in more extensive prospective cohort studies of patients with IBD, with 

different therapeutic regimens and disease activity.  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



19 
 

Authors' contribution 

Conceptualization: DD, PS, methodology: NF, AV, PS, review of final reports: DD, PS; statistical analyses: NF, 

AV; writing-original draft preparation: DD, SP; visualization: DD, AV; review: BE, AP, ASz, PH and funding 

acquisition: AP, PH, PS 

 

Data availability statement 

The data underlying this article are available in the article and its online supplementary material. 

 

Conflict of Interest 

The authors have no conflicts of interest to declare. 

 

Supported by: This work was supported by the National Research, Development and Innovation Office (FK 

132834 to PS and FK 138929 to AP), by the ÚNKP-21-5 New National Excellence Program of the Ministry for 

Innovation and Technology from the source of the National Research, Development and Innovation Fund (ÚNKP-

21-5-PTE-1341 to PS) and by the János Bolyai Research Scholarship of the Hungarian Academy of Sciences 

(BO/00317/21 to PS). 

 

Collaborators 

Hungarian Pancreatic Study Group: László Czakó, Eszter Boros, Tamás Hussein, Péter Hegyi Jr, Katalin Márta, 

Katalin Borka, Attila Doros, Nóra Hosszúfalusi, László Zubek, Zsolt Molnár, Szilárd Váncsa, Rita Nagy, Stefania 

Bunduc, Mária Földi, Nándor Faluhelyi, Orsolya Farkas, Áron Vincze, Balázs Kui, Ferenc Izbéki, József Hamvas, 

Mária Papp, Márta Varga, Imola Török, Artautas Mickevicius, Elena Ramirez Maldonado, Ville Sallinen, Ali 

Tüzün Ince, Shamil Galeev, Goran Poropat, Davor Stimac, Andrey Litvin, Imanta Ozola-Zalite, Aldis Pukitis, 

Kristina Zadorozhna, Tibor Gyökeres  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



20 
 

References 

1. Vavricka SR, Schoepfer A, Scharl M, et al. Extraintestinal manifestations of inflammatory bowel disease. 

Inflamm Bowel Dis 2015;21:1982-92. 

2. Molodecky NA, Soon IS, Rabi DM, et al. Increasing incidence and prevalence of the inflammatory bowel 

diseases with time, based on systematic review. Gastroenterology 2012;142:46-54.e42; quiz e30. 

3. Pitchumoni CS, Rubin A, Das K. Pancreatitis in inflammatory bowel diseases. J Clin Gastroenterol 

2010;44:246-53. 

4. Heikius B, Niemelä S, Lehtola J, Karttunen TJ. Elevated pancreatic enzymes in inflammatory bowel 

disease are associated with extensive disease. Am J Gastroenterol 1999;94:1062-9. 

5. Navaneethan U, Shen B. Hepatopancreatobiliary manifestations and complications associated with 

inflammatory bowel disease. Inflamm Bowel Dis 2010;16:1598-619. 

6. Fousekis FS, Theopistos VI, Katsanos KH, Christodoulou DK. Pancreatic involvement in inflammatory 

bowel disease: A review. J Clin Med Res 2018;10:743-51. 

7. Pedersen JE, Ängquist LH, Jensen CB, et al. Risk of pancreatitis in patients with inflammatory bowel 

disease - a meta-analysis. Dan Med J 2020;67. 

8. Ball WP, Baggenstoss AH, Bargen JA. Pancreatic lesions associated with chronic ulcerative colitis. Arch 

Pathol (Chic) 1950;50:347-58. 

9. Ramos LR, Sachar DB, DiMaio CJ, Colombel JF, Torres J. Inflammatory bowel disease and pancreatitis: 

A review. J Crohns Colitis 2016;10:95-104. 

10. Harbord M, Annese V, Vavricka SR, et al. The first european evidence-based consensus on extra-

intestinal manifestations in inflammatory bowel disease. J Crohns Colitis 2016;10:239-54. 

11. Gizard E, Ford AC, Bronowicki JP, Peyrin-Biroulet L. Systematic review: The epidemiology of the 

hepatobiliary manifestations in patients with inflammatory bowel disease. Aliment Pharmacol Ther 

2014;40:3-15. 

12. Bermejo F, Lopez-Sanroman A, Taxonera C, et al. Acute pancreatitis in inflammatory bowel disease, 

with special reference to azathioprine-induced pancreatitis. Aliment Pharmacol Ther 2008;28:623-8. 

13. Herrlinger KR, Stange EF. The pancreas and inflammatory bowel diseases. Int J Pancreatol 2000;27:171-

9. 

14. Debongnie JC, Dekoninck X. Sulfasalazine, 5-asa and acute pancreatitis in crohn's disease. J Clin 

Gastroenterol 1994;19:348-9. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



21 
 

15. Romero Castro R, Jiménez Sáenz M, Pellicer Bautista FJ, Domínguez Palomo S, Herrerías Gutiérrez JM. 

[acute pancreatitis due to 5-aminosalicylic acid]. Rev Esp Enferm Dig 1991;79:219-21. 

16. Weersma RK, Peters FT, Oostenbrug LE, et al. Increased incidence of azathioprine-induced pancreatitis 

in crohn's disease compared with other diseases. Aliment Pharmacol Ther 2004;20:843-50. 

17. Floyd A, Pedersen L, Nielsen GL, Thorlacius-Ussing O, Sorensen HT. Risk of acute pancreatitis in users 

of azathioprine: A population-based case-control study. Am J Gastroenterol 2003;98:1305-8. 

18. Tragnone A, Bazzocchi G, Aversa G, et al. Acute pancreatitis after azathioprine treatment for ulcerative 

colitis. Ital J Gastroenterol 1996;28:102-4. 

19. Yi GC, Yoon KH, Hwang JB. Acute pancreatitis induced by azathioprine and 6-mercaptopurine proven 

by single and low dose challenge testing in a child with crohn disease. Pediatr Gastroenterol Hepatol 

Nutr 2012;15:272-5. 

20. Jasdanwala S, Babyatsky M. Crohn's disease and acute pancreatitis. A review of literature. Jop 

2015;16:136-42. 

21. Dong LH, Liu ZM, Wang SJ, et al. Corticosteroid therapy for severe acute pancreatitis: A meta-analysis 

of randomized, controlled trials. Int J Clin Exp Pathol 2015;8:7654-60. 

22. Stobaugh DJ, Deepak P. Effect of tumor necrosis factor-α inhibitors on drug-induced pancreatitis in 

inflammatory bowel disease. Ann Pharmacother 2014;48:1282-7. 

23. Picardo S, So K, Venugopal K, Chin M. Vedolizumab-induced acute pancreatitis: The first reported 

clinical case. BMJ Case Rep 2018;2018. 

24. Lopez RN, Gupta N, Lemberg DA. Vedolizumab-associated pancreatitis in paediatric ulcerative colitis: 

Functional selectivity of the α4β7integrin and madcam-1 pathway? J Crohns Colitis 2018;12:507-8. 

25. Iida T, Wagatsuma K, Hirayama D, Yokoyama Y, Nakase H. The etiology of pancreatic manifestations 

in patients with inflammatory bowel disease. J Clin Med 2019;8. 

26. Alexoff A, Roginsky G, Zhou Y, et al. Inpatient costs for patients with inflammatory bowel disease and 

acute pancreatitis. Inflamm Bowel Dis 2016;22:1095-100. 

27. Xu J, Tang M, Shen J. Trends and factors affecting hospitalization costs in patients with inflammatory 

bowel disease: A two-center study over the past decade. Gastroenterol Res Pract 2013;2013:267630. 

28. Fagenholz PJ, Fernández-del Castillo C, Harris NS, Pelletier AJ, Camargo CA, Jr. Direct medical costs 

of acute pancreatitis hospitalizations in the united states. Pancreas 2007;35:302-7. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



22 
 

29. Meczker Á, Mikó A, Gede N, et al. Retrospective matched-cohort analysis of acute pancreatitis induced 

by 5-aminosalicylic acid-derived drugs. Pancreas 2019;48:488-95. 

30. Garcia Garcia de Paredes A, Rodriguez de Santiago E, Rodriguez-Escaja C, et al. Idiopathic acute 

pancreatitis in patients with inflammatory bowel disease: A multicenter cohort study. Pancreatology 

2020;20:331-7. 

31. Munk EM, Pedersen L, Floyd A, et al. Inflammatory bowel diseases, 5-aminosalicylic acid and 

sulfasalazine treatment and risk of acute pancreatitis: A population-based case-control study. Am J 

Gastroenterol 2004;99:884-8. 

32. Tél B, Stubnya B, Gede N, et al. Inflammatory bowel diseases elevate the risk of developing acute 

pancreatitis: A meta-analysis. Pancreas 2020;49:1174-81. 

33. Li P, Chen K, Mao Z, et al. Association between inflammatory bowel disease and pancreatitis: A prisma-

compliant systematic review. Gastroenterol Res Pract 2020;2020:7305241. 

34 Párniczky A, Lantos T, Tóth EM, et al. Antibi.otic therapy in acute pancreatitis: From global overuse to 

evidence based recommendations. Pancreatology 2019;19: 488-99. 

35 Hegyi P, Erőss B, Izbéki F, et al. Accelerating the translational medicine cycle: the Academia Europaea 

pilot. Nat Med 2021;27: 1317-19. 

36. von Elm E, Altman DG, Egger M, et al. The strengthening the reporting of observational studies in 

epidemiology (strobe) statement: Guidelines for reporting observational studies. Int J Surg 2014;12:1495-

9. 

37. Iap/apa evidence-based guidelines for the management of acute pancreatitis. Pancreatology 2013;13:e1-

15. 

38. Maaser C, Sturm A, Vavricka SR, et al. Ecco-esgar guideline for diagnostic assessment in ibd part 1: 

Initial diagnosis, monitoring of known ibd, detection of complications. J Crohns Colitis 2019;13:144-64. 

39. Best WR, Becktel JM, Singleton JW, Kern F, Jr. Development of a crohn's disease activity index. National 

cooperative crohn's disease study. Gastroenterology 1976;70:439-44. 

40. Lewis JD, Chuai S, Nessel L, et al. Use of the noninvasive components of the mayo score to assess clinical 

response in ulcerative colitis. Inflamm Bowel Dis 2008;14:1660-6. 

41. Banks PA, Bollen TL, Dervenis C, et al. Classification of acute pancreatitis--2012: Revision of the atlanta 

classification and definitions by international consensus. Gut 2013;62:102-11. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



23 
 

42. Wu BU, Johannes RS, Sun X, et al. The early prediction of mortality in acute pancreatitis: A large 

population-based study. Gut 2008;57:1698-703. 

43. R Core Team (2021). R: A language and environment for statistical computing. R Foundation for 

Statistical Computing, Vienna, Austria. URL https://www.R-project.org/. 

44. Chen YT, Su JS, Tseng CW, et al. Inflammatory bowel disease on the risk of acute pancreatitis: A 

population-based cohort study. J Gastroenterol Hepatol 2016;31:782-7. 

45. Dong L-H, Liu Z-M, Wang S-J, et al. Corticosteroid therapy for severe acute pancreatitis: a meta-analysis 

of randomized, controlled trials. Int J Clin Exp Pathol. 2015; 8(7): 7654–7660. 

46. Lamb CA, Kennedy NA, Raine T,  et al. British Society of Gastroenterology consensus guidelines on the 

management of inflammatory bowel disease in adults. Gut. 2019 Dec;68(Suppl 3):s1-s106. 

47. Haber CJ, Meltzer SJ, Present DH, Korelitz BI. Nature and course of pancreatitis caused by 6-

mercaptopurine in the treatment of inflammatory bowel disease. Gastroenterology 

. 1986 Oct;91(4):982-6. doi: 10.1016/0016-5085(86)90703-1. 

48. Párniczky A, Kui B, Szentesi A, et al. Prospective, multicentre, nationwide clinical data from 600 cases 

of acute pancreatitis. PLoS One 2016;11:e0165309.

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



24 
 

Legend of tables and figures 

 

Tables  

Table 1 Baseline characteristics of the inflammatory bowel disease (IBD) and non-IBD groups (A); 

Disease characteristics in the IBD group (B) 

Figures  

Figure 1 Flowchart of patient selection 

Figure 2 Main results of prognostic parameters between inflammatory bowel disease (IBD) vs. non-

IBD groups: C-reactive protein (A); white blood cells (B); serum creatinine (C); bedside 

index of severity in acute pancreatitis (D); pancreas structure (E); ascites (F); alcohol 

consumption (G) and smoking (H) 

Figure 3 Main results of severity indicators between inflammatory bowel disease (IBD) vs. non-IBD 

groups: length of hospitalization (A); peak C-reactive protein (B), peak white blood cells 

(C), severity (D); local (E) and systemic (F) complications 

Figure 4 Main results of therapy received between inflammatory bowel disease (IBD) vs. non-IBD 

groups: antibiotic (A) and analgesic (B) treatment 

Figure 5 Main results of antibiotic therapy received between patients on immunosuppressed and 

non-immunosuppressed therapy 

 

Supplementary material  

 

Supplementary tables 

Supplementary Table 1 Quality of data analysed in inflammatory bowel disease (IBD) and non-

IBD (A) and IBD (B) patient groups 

Supplementary Table 2 Median and interquartile range (IQR) values of the parameters analysed 

Supplementary Table 3 Main results of prognostic parameters, severity indicators, and inpatient 

treatment in the inflammatory bowel disease subgroups analysed 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



25 
 

 

Supplementary figures  

Supplementary Figure 1 Representativity analyses of enrolled patients (n = 2170) compared to the 

whole cohort (n = 2459): gender distribution of acute pancreatitis cases 

(A); age distribution of acute pancreatitis (AP) cases in males and females 

(B); severity distribution of AP cases (C); mortality of AP cases in the 

different severity groups (D); length of hospitalization of AP cases in the 

different severity groups (E); aetiology distribution of AP cases (F) 

Supplementary Figure 2 Body mass index results in the inflammatory bowel disease and non-IBD 

populations 

Supplementary Figure 3 Main results of on-admission white blood cell levels between patients on 

immunosuppressed and non-immunosuppressed therapy 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 


